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LETTER 

FROM 

THE SECRETARY OF THE 'TREASURY 
TRA!'ISMITTING 

The Report of the Superintendent of the United States Coast and Geodetic Survey. 

TREASURY D£PARTMENT, OFFICE OF THE SECRETARY, 
Washington, D. C., December 6, I902. 

Sm: In compliance with the requirements of section 4690, Revised Statutes, I 
have the honor to transmit herewith, ~or the information of Congress, a Report trans
mitted to this Department by Mr. 0. H. Tittmann, Superintendent of the Coast and 
Geodetic Survey, showing the progress made in that work during the fiscal year ended 
June 30, 1902. It is accompanied by maps illustrating the general advance in the 
operations of the Survey up to that date. 

Respectfully, 
L. M. SHAW, Secretary. 

The PRESIDENT PRO TEMPORE OF THE SENATE. 

3 



Blank page retained for pagination 



LETTER 

FROM THJ.: 

SUPERINTENDENT OF THE UNITED STATES COAST AND GEODETIC SURVEY 
SUBMITTING THE 

A mmal Report for Ilic fiscal ; 1ear ended June 30, r902. 

UNITED STATES COAST AND GEODETIC St:RVEY, 
Waslzinglon, D. C., December 6, r902. 

Srn: In conformity with law and with the regulations of the 'freasury Department, 
I have the honor to submit herewith, for transmission to Congress, the Annual Report 
of progress in the United States Coast and Geodetic Survey for the fiscal year ended 
June 30, 1902. It is accompanied by maps illustrating the general advance in the field 
work of the Survey up to that date. 

~espectfttlly, 0. H. TITT:l!ANN, 
Superin tc11dent. 

The Honorable the SECRETARY OF THE TREASURY. 
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REPORT OF THE SUPERINTENDENT. 

0. H. TITTMANN, Superinte11de11t. 
FRANK \VALLEY PERKINS, Assistant Superi11te11de11t. 

OFFICH OF THE SUl'ERI!'ITHNDJo:NT. 

D. B. Wainwright, Assistant, Oct. 25 to Jan. 31. 
W. D. Chilton, Ger/.:. 

II. M. Fitch, Confidential Clerk. 

THE WORK OF THE YEAR. 

Full details of the work of the year are given in the following pages, and they will 
show that gratifying progress w'as made in all directions in work devolved on the Sur\'ey. 
This is true of the work along new lines, as well as of the resurve.ys which are made 
necessary by the constant changes of the coast line and of the depths in rivers, harbors, 
and ocean bars, the increase in tlie draft of ships, and by the addition of new features 
continually added by commercial and other developments. 'rhrough the cooperation of 
the Chief of Engineers, U.S. Army, this Survey is enabled to make full use of the \'alu
able information obtained of changes occurring in waters which are being improved by 
the Engineer Corps. 

It is the policy of this Bureau to utilize to the fullest extent possible all available 
sources of informaticm, and thus to avoid duplication of work. 

Especial attention is called to the great progress made in the Philippine Islands 
under the able direction of Assistant George R. Putnam. 

The regions in which work was done are briefly recapitulated as follo\Ys: 
Astronomic determinations were made in Alaska, Massachusetts, on the Northwest 

Boundary, in Ohio, the Philippine Islands, and \Visconsin. 
Base lines were measured in Alaska and the Philippine Islands. 
Coast Pilot work was done in California, Maine, Maryland, Oregon, Philippine 

Islands, Virginia, and Washington. 
Hydrographic work was done in Alaska, California, Florida, Georgia, Massachu

setts, Maryland, New Jersey, New York, Oregon, Philippine Islands, Porto Rico, South 
Carolina, Virginia, and \Vashingtou. 

Leveling work was done in Alabama, Indian Territory, Mississippi, Nebraska, 
New York, Oklahoma Territory, Texas, and Wyoming. 

Magnetic Observations were 1iiade in Alaska, District of Columbia, Georgia, 
Hawaii, Kansas, Kentucky, Maryland; New Mexico, on the Nortln'l'est Boundary, in 
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Oklahoma Territory, Pennsylvania, Philippine Islands, Porto Rico, South Carolina, 
Texas, and Virginia. 

Reconnaissance work in Alaska, Georgia, Kansas, Maryland, Kew York, Ohio, 
Oregon, Philippine Islands, Porto Rico, South Carolina, Virginia, \Vashington, and 
Wisconsin. 

Tide Observations were made in California, District of Columbia, Florida, Hawaii, 
New York, Philippine Islands, and Washington. 

Topographic work was done in Alaska, District of Columbia, Florida, Georgia, 
Maryland, New Hampshire, New Jersey, New York, Oregon, Philippine Islands, Porto 
Rico, Virginia, and Washington. 

Triangulation was done in Alaska, Florida, Georgia, Indian Territory, Kansas, 
Maryland, Nebraska, New Jersey, New York, Oklahoma Territory, Ohio, Oregon, 
Philippine Islands, Porto Rico, South Carolina, South Dakota, Texas, Virginia, Wash
ington, and Wisconsin. 

In March two observing parties and a signal-building party were organized for 
work under one chief on the triangulation along the ninety-eighth meridian, and the 
work proceeded with unequaled speed and economy, compared with the primary trian
gulation previously executed. Twenty-eight stations were occupied before the close 
of the fiscal year. Details concerning this work and the instructions under ,vhich the 
observations were made can be found in Appendix I to this Report. 

APPLICATION OF WIRELESS TELEGRAPHY. 

The development of wireless telegraph systems during the year rendered it impor
tant that experiments should be made to determine whether it was practicable to use the 
wireless telegraph for the purpose of exchanging time signals in the longitude work of 
the Sun1ey. 

The importance of a successful wireless telegraph system to a chart-making organ
ization ·like the Coast and Geodetic Survey can be understood when it is remembered 
that the method of determining longitude by lunar distances is unsatisfactory from the 
standpoint of accuracy and that by the chronometric method the cost of a longitude 
determination increases with the increased cost of travel between stations, and its 
accuracy decreases as the time required to make a round trip increases. It has been 
customary in Alaska to obtain the results from seven round trips of a steamer for the 
determination of the difference of longitude between important stations. 

The errors pertaining to the two preceding methods are either abolished or reduced 
to a minimum by the telegraphic method. It meets all modern requirements for accu
racy and is comparatively inexpensive. Unfortunately for the accurate and rapid con
struction of charts, telegraph lines and cables do not penetrate everywhere. Alaska is 
largely devoid of telegraph facilities, and yet a large fleet of vessels now annually trav
erses its coasts en route to the gold fields, and the charts by which they are navigated 
have depended for longitude on the older, slower, and less exact methods. 

In view of these conditions, when Marconi's system of wireless telegraphy was 
made public, it was almost immediately realized that here was an opportunity for 
expanding the American method, and that it promised the means for rapidly extending 
exact determinations to the remote points of our maritime possessions. 
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Experimental work in the laboratory was at once taken up, more however for the 
idea of obtaining familiarity with the apparatus and its manipulation than with the 
expectation of making actual use of it in the field, since it had not reached that stage 
of development which would permit of having stations far enough apart to 1pake its · 
adoption an economical success. 

It may be stated here that the requirements to be met by the system for longitude 
work are far less than those for commercial or military purposes. Interference from 
the apparatus is not likely, as its use will be confined to unsettled regions. The speed 
with which messages can be sent or receh·ed or whether multiplex apparatus can be 
used, is of no moment from our standpoint. Granting that with a suitable distance 
between two astronomic stations a few messages can be interchanged consisting of 
inquiries and replies as to the progress of the astronomic work, and also the inter
change of a few sets of arbitrary signals, each set only occupying a minute's time, and 
the necessary conditions are fulfilled. 

In October, 1901, the experiments were given a wider scope. 'l'hrough the 
courtesy of the New York Herald the facilities afforded by the Herald's wireless 
telegraph station on Nantucket Island were utilized. 

The station is situated on the southeast end of the island, and is provided with a 
set of Marconi instruments. Forty-eight miles distant in a southerly direction is the 
anchorage of the Nantucket Shoal light-ship, which is also provided with a Marconi 
apparatus. 

The experiments at the shore station consisted in simulating the essential conditions 
of a field telegraph station and obtaining a record of the customary time signals. 

Covering the period of the experimental work on Nantucket Island, time observa
tions were made with a sextant and artificial horizon, and the data obtained for comput
ing a difference of longitude which, though rough, is probably the first determination by 

· wireless telegraph. 
In June additional tests of the Marconi wireless telegraph apparatus were made, the 

tests being made possible by the lil;>erality of the Marconi Wireless Telegraph Company 
of America, which furnished an operator and apparatus for the cost of its· installation on 
board the Survey schooner .Cagre. The tests were made between the Marconi wireless 
telegraph station at Sagaponack on the eastern end of Long Island, New York, and the 
Eagre at various distances. The Eagre established easy communication with the shore 
station and then proceeded away from it to determine how far this particular form of 
apparatus was available for sending such signals as are used in longitude work. The 
experiments were in progress at the close of the fiscal year. 

INTERNATIONAL LATITUDE SERVICE. 

Satisfactory results were obtained at the astronomical observatories under the direc
. tion of the Survey at the expense of the International Geodetic Association at Gaithers
burg, Md., and Ukiah, Cal., for the purpose of determining the variations of latitude. 

SPECIAL DUTY. 

One officer continued to serve as a member of the Mississippi River Commission and 
another continued on duty retracing and remarking Mason and Dixon's Line, under an 

·assignment requested by the States of Maryland and Pennsylvania. Two officers con-
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tinued to serve as members of a commission appointed by the United States Supreme 
Court to retrace and mark the boundary line between the States of Tennessee and Vir
gn11a. Other officers represented the. Survey in charge of the ·exhibit at the Pan
American Exposition at Buffalo, N. Y., and at the West Indian Exposition at Charles
ton, S. C. The speed-trial course in Delaware Bay was re-marked and the length of the 
Cape Cod speed-trial course was verified at the request and at the expense of the ship 
builders for whom they were established. A special anchorage survey was made off 
the mouth of the Withlacooche River for the Dunnellon Phosphate Company at the 
expense of the company. 

Details in regard to the field work of the year can be found in Appendix No. 1 to 
this Report. 

The appropriations for the United States Coast and Geodetic Survey on account of 
the fiscal year of 1902 amounted to $832 845. Of this amount the sum of $210 245 was 
for the pay of officers and men to man and equip the vessels of the Survey, and $54 600 
for the repairs and maintenance of the vessels. The sum of $34 500 was for Office 
expenses, including the installation of a new electrotyping plant. The remainder of' 
the appropriation was about equally divided between expenses of parties in the field and 
salaries of the field and Office forces. 

The statement of expenditures during the year is given on pp. 26-51. 

I. OFFICE OF ASSIST ANT IN CHARGE. 

ANDREW BRAID, .Assistant in Clzarge. 

The usua.l work in the Office \vas continued. The work of reducing the geographic 
positions in southeast Alaska from the head of Lynn Canal to Port Simpson, begun in 
the previous year, was completed. 

The computation of the primary triangulation along the ninety-eighth meridian, 
from the thirty-ninth parallel northward to the Page Base in Nebraska, was completed. 

The work of reducing the triangulation by the U. S. Lake Survey from western 
New York to the Olney Base.in Illinois and along the Great Lakes and the St. Lawrence 
River to conformity with the triangulation by the Coast and Geodetic Survey already 
computed upon the United States Standard Datum, was completed. 

Four appendixes, on the measurement of base lines along the ninety-eighth meridian, 
on the extension of tables for the computation of geodetic positions to the equator, on 
the determination of the relative values of gravity in Europe and in the United States, 
and on the results of the triangulation northward along the ninety-eighth meridian, 
were prepared for the Annual Report for 1901. A new chart showing the lines of equal 
magnetic declination and equal annual change was completed. 

The United States Declination Tables and Isogonic Charts for 1902 was prepared 
for publication. 

The volume of Tide Tables for 1903 was prepared for publication. The drawings 
for 20 new charts were completed. Three original copperplates for new charts were 
completed. Nine hundred and fifty-nine plates were corrected for printing and 68 963 
impressions were made from the copperplates. 

Editions of 32 new charts, 3 I printed by photolithography and 1 from copperplate, 
were issued. Forty-eight new editions of charts, 34 printed from copperplate and 14 
by photolithography, were also issued. 
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The total issue of charts for all purposes was 74 143· The usual monthly Notices 
to Mariners were prepared, published, and issued. Additional details of the work in 
the Office can be found in Appendix No. 2 to this Report. 

II. OFFICE OF INSPECTOR OF HYDROGRAPHY AND TOPOGRAPHY. 

H. G. OGDEN, Inspector of Hydrograpl1y and Topography. 

A.-INSPECTION. 

Persomzd. 

Natne. Occupation. , ____________ _ 
D. B. Wainwright.... . . . . . . . Assistant, Feb. 10 to June 30. 
J. H. Roeth ................. Clerk. 
R. D. Chase......... Writer. 

The records of the assignment of all officers to the vessels of the Survey, the 
enlistments and discharges of the men, and of all changes i\1 rates of pay .are kept in 
the Office of the Inspector of Hydrography and Topography, and he exercises personal 
supervision over the construction of vessels and the making- of repairs, in addition to 
inspecting the work of the parties at work in the field whenever necessary. Numerous 
short trips of inspection of construction and repairs were necessary during the year to 
various points on the Atlantic coast where such work was in progress. 

The pay rolls of the enlisted men on the ships were examined and certified as to 
the time of enlistment and the rate of pay, and other routine work of the Office was 
kept up to date. 

The general work of the Coast Pilot party in the field and Office also falls under 
his direction. During the year the progress made in revising the Coast Pilot publications 
has been most satisfactory, and it is believed that within another year this important 
work will have fully recovered from the interruptions occasioned by the withdra\val of 
the naval officers at .the outbreak of the Spanish war. 

The following general statement concerning the vessels and the hydrographic and 
topographic work of the year is taken from the report of the Inspector. No work in 
the Philippine Islands, except the work of the Pathfinder, is included in this statement: 

THE VESSELS AND THEIR HYDROGRAPHIC WORK. 

THE STEAMER BACH!;. 

On July 1, 1901, this vessel was at the shipyard of the Townsend & Downey Ship
building Company, Shooters Island, New York Harbor, where she had been sent in 
December, 1900, to be rebuilt. 

The company built a new hull of composite construction for this ship on designs 
drawn under the supervision of the Inspector by Mr. L. B. Friendt, of Baltimore, Md. 
A new boiler was also supplied, but the machinery and equipments from the old ship 
were transferred into the new hull. 
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The new hull was launched on September 21 and the vessel was accepted from the 
contractors on January 18 and left the yard on February 28, under the command of 
Assistant P. A. \Velker, who had joined the ship on December 18 to take charge of the 
outfitting of the vessel preparatory to her sea trial trip. 

She sailed from New York on March 3 and arrived in Baltimore a few days later. 
Some minor alterations were made to the machinery while in Baltimore, and on April 14 
she sailed for the Gulf of Mexico to conduct a hydrographic examination of the west 
pass of Appalachicola Bay and the entrance to St. Andrews Sound. Great changes had 
been reported at both of these localities, and sufficient workwas secured to correct the 
charts for the purposes of navigation. 

The vessel returned to Baltimore on June 19 and was at that port at the close of 
the year. 

On July 1 this vessel was at Baltimore refitting for work on the New England 
coast, having but recently returned from Porto Rico. She sailed for Hyannisport, 
Mass., on July 14, under the temporary command of Assistant 0. B. French, to make 
hydrographic examinations required by the Navy Department in connection with the 
maneuvers of the fleet in that locality. Her first work was the development of the 
Cross Rip Channel, south of the Horse Shoe, which was completed by the time that the 
fleet reached there. 

Assistant P. A. Welker relieved Assistant French of the command of the vessel on 
August 10 and subsequently made a hydrographic survey of the eastern entrance to the 
Sound, passing Great Point. This survey, compared with the work of 1895, shows that 
no material change has taken place. 

It is pleasing to note that on the conclusion of the maneuvers of the fleet a 
complimentary letter was transmitted to the Office by Admiral Higginson, referring to 
the assistance rendered him by the Blake during the season. 

On the conclusion of her work in Nantucket Sound the Blake started on her return 
to Baltimore, but stopped on the way to make examinations of reported dangers at 
Quicks Hole and Robinsons Hole, and also dangers at the eastern entrance of Long 
Island Sound and localities along the north shore of the Sound. 

She arrived at Baltimore on September 30 and was immediately put under repairs 
to strengthen her hull for the winter's cruise in Porto Rico. 

On December 14 Assistant.R. L. Faris relieved Assistant \Velker of the command 
of the ship, and on December 21 she sailed for San Juan, P. R. She left San Juan on 
June 3 and arrived at Baltimore on the 10th, and remained there until the close of the 
fiscal year. 

Her work in Porto Rican waters comprised the development of the southeast end 
of the island from Point Fignras to Ensenada Honda, the limit of the work of the 
schooner Eagre during the preceding winter. She extended her work eastward and 
northward in Vieques Sound to the vicinity of Port Mnlas. Later in the season, on 
the west coast of the island, a thorough hydrographic survey was made of Mayaguez 
Harbor. 

The hydrography of the east coast of the island has now been plotted and shows a 
passage around this end of the island of 5 fathoms in the channel along the shore. By 
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passing to the westward of Palominos and Outer Piraguas Rock, thence northward of 
the Mosquito Shoals and Arenas Point Sands, on the western end of Vieques Island, a 
practicable channel can be buoyed with a least depth of 6 fathoms. 

A number of new. ledges with a depth of less than 3 fathoms were discovered 
between Vieques Island and the main island approaching from the southward, and 
some shoaler soundings were obtained in the development of localities where the 
soundings indicated shoals or dangers in the work of the schooner Eagre of the 
previous year. 

THE SCHOONER EAGRE. 

This ship sailed from Baltimore on July 1, Assistant J. B. Boutelle commanding, 
arriving at Shooters Island on the 7th, where she was engaged in completing a hydro
graphic survey of the Kill von Kull in that vicinity. 

On August 9 she moved to Peekskill to continue a revision of the work in that 
. locality. On October 25 she closed work on the Hudson River and reported at the Erit: 
Basin, Brooklyn, where she was refitted with a new set of rigging that had been 
ordered earlier in the season. 

While in the basin the party determined the J?ositions of several of the beacons in 
the lower harbor, and an examination was made to determine the extreme end of Sandy 
Hook, which had been reported as having been greatly extended. 

On January 18 she sailed for Oxford, Md., and took up the hydrographic survey 
of the Choptank River. 

On June 17 she sailed again for New York to take part in the experiments to test 
the applicability of the Marconi system of wireless telegraphy in the transmission of 
time for telegraphic longitude work. These experimeuts were in progress at the close 
of the fiscal year. 

THE STEA:\IER ENDEAVOR. 

At the beginning of the year this vessel, Assistant F. A. Young commanding, 
was engaged in a hydrographic examination of the lower Chesapeake Bay. The great 
amount of work that would be required to thoroughly resurvey Chesapeake Bay led to 
the suggestion to run experiniental lines in the main bay to detern1ine if radical changes 
had taken place in the depths, necessitating a resurvey. A section of the bay behveen 
Thomas Point and the mouth of the Potomac River had been examined, with this end 
in view, two seasons before, and it proved so highly satisfactory in demonstrating that 
the greater depths of the bay had not suffered any material change that similar work 

. was taken up on the lower bay as soon as the triangulation points had been furnished. 
The lines run are generally about three miles apart, both across and up and down the 
bay, and, when plotted in combination with the hydrographic sheets of the original 
survey, form an excellent check upon the old work. The result bas been most gratify
ing, and clearly demonstrated that the deep-water channels represented by the original 
surveys have not changed in either location or depth. 

Incidentally the comparison develops a number of interesting facts. Depressions 
or boles of slightly greater depth than the surrounding areas, and also lumps or isofated 
shoals, crossed by the new lines, have almost invariably been found the same as repre
sented by the original work. 

10515-03--2 
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Many of the new lines have crossed the 3-fathom curve of the shoals extending out 
trom the shore, showing that this curve wherever it has been checked has not changed. 

The large erosions from the shores of the bay, which became apparent when the 
shore line was rerun, have cast a mass of material into the bay that might reasonably 
ha\•e been expected to have accumulated and perhaps formed into new shoals, but up to 
this time no discovery has been made of a locality in the lower bay where there has 
been a new deposit. In the hays and creeks some changes have been noted, but none 
of them of a material nature. Eastern Bay was resurveyed with a great deal of care, 
and the reduction represents the channels without substantial change and but slight 
changes on the shore. 

This examination by the Endeavor was completed on December 19 and the ship 
returned to Baltimore to be overhauled. She was opened out and inspected by the 
United States local inspector, in company with the Inspector of Hydrography and Topog
raphy, with most gratifying results. Her frames were discovered to be in excellent 
condition, but it was deemed advisable to refasten her below the water line and then 
remetal her. On March 1 7 she sailed for the Kettle Bottoms, on the Potomac River, to 
make a thorough resun-ey of that locality, but on April 5 this work was suspended and 
she was ordered to Barren Island to furnish facilities for Assistant D. B. \Vainwright to 
reerect the water signals of the speed trial course, as had been requested by the Secretary 
of the Navy. This work was completed oi1 the 21st, when the ship returned to her 
headquarters at Colonial Beach, Va. A~ the close of the year she was still engaged 
upon a survey of the Kettle Bottoms. 

THE STEA:\!ER HYDROGRAPHER. 

This vessel was built by the James Reilly Repair and Supply Company of New York 
City, under plans furnished by this Office. She is a wooden vessel, has triple expansion 
engines and Roberts boiler. She registers 79 tons. 

The ship was launched from the yard of James E. Bayles, at Port Jefferson, N. Y., on 
September 25 and left that port on October 2 for New York City, making a satisfactory 
trial trip on the way and developing a speed of 11 knots. Mr. John Ross, nautical 
expert, was assigned to command her. He completed her outfitting in New York, and 
she was accepted from the contractor on November 6, sailing for Chesapeake Bay the 
next day. She immediately entered upon a field revision of Part VI of the Atlantic 
Coast Pilot, covering Chesapeake Bay. This work was completed by January 15, w.hen 
she arrived at Baltimore and was refitterl for a cruise on the south Atlantic coast. 

On January r 7, 1902, Assistant F. F. \Veld relieved Mr. Ross of tl1e command of. 
the ship, and on February 1 r sailed· for the South. During the season a hydrographic 
survey was made of the bar at Sapelo Sound, Georgia, and an examination of the main 
channel into St. Helena Sound. These surveys were completed by May 14, when she 
returned north and reported at \Vashington on May 20, and was immediately refitted 
for Coast Pilot work on the 1\·ew England coast. Mr. Ross was again assigned to the 
command, and on June 2 she sailed from Washington for Eastport,' Me., arriving there 
on the 25th, and immediately began a revision of Parts I and II of the Atlantic Coast 
Pilot, upon which work the ship was engaged at the close of the fiscal year. 
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THE SCHOONER MATCHLESS. 

On July 1 this vessel, Assistant George L. Flower, commanding, was in Baltimore 
refitting, having but recently returned from a season's· operations in Porto Rico. She 
sailed for Tangier Sound, on the lower Chesapeake Bay, on August 19, and was engaged 
in a general survey of the Sound, including triangulation, hydrography, and topography, 
until the close of the fiscal year. 

THE STEAMER GEDNEY. 

At the beginning of the fiscal year this ship was engaged in a survey of Icy 
Strait, Alaska, in conjunction with the steamer Patterson, including shore-line and 
hydrography. She closed field work on October 17, sailing for Seattle, Wash., and 
arrived there on November 1. 

On December 5 Assistant J. F. Pratt relieved Assistant Dickins of the command of 
the ship, and on the 17th the ship was put out of commission. 

She was delivered at the yard of Moran Brothers, Seattle, on the 28th of the fol
lowing March for the installation of the new boiler that had been built for her during 
the winter. 

She was put in commission again on the 1st of June and preparations were made 
for work in Alaska. 

THE STEA~mR ~!'ARTHUR. 

This vessel, Assistant F. \Vestdahl, commanding, was on her working grounds in 
the vicinity of Sannak Islands, Alaska, at the beginning of the fiscal year, engaged 
upon triangulation, topography, and hydrography in conjunction with the steamer Patli
finder. She closed work on October 1 and sailed for Seattle, via Juneau, joining the 
Patterson and Gedney at the latter place, and thus enabling all three of the vessels to 
return to Seattle with one pilot. 

On :November 23 she arrived at Oakland, Cal., and was put out of commission 
on November 30. 

The necessary repairs were made to the vessel during the winter, and on May 1 she 
was again put in commission. She sailed for her working grounds in Prince William 
Sound on May 30, arriving at Orea on June 30. 

THE STEAMER PATTERSOX. 

On July 1 this ship, Assistant J. F. Pratt, commanding, was at work in Cross Sound 
and Icy Strait, S. E. Alaska, carrying forward the triangulation, topography, and hydrog
raphy. \York was completed for the season on October 10 and she sailed for Seattle, via 
Juneau, arriving at Seattle on October 3i. 

She was then laid up in ordinary, pending arrangements for extensh·e repairs, and 
was put out of commission on December 31. 

The repairs under the coutract with Moran Brothers Company, of s.eattle, were 
commenced in March and completed before the close of the fiscal. year. This ship had 
developed a structural weakness during her cruise to Bering Sea in the summer of 1900 · 
that had rendered her unfit to return to these waters until she bad been materially 
strengthened. The repairs consisted essentially of renewing the main deck waterways, 
covering board, and the main and spar decks with heavier material; also the installation 
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·of spar-deck shelving all around the ship and thwart ship bulkheads of iron plating. 
A new boiler that had been built for the ship during the previous summer was also 
installed and her engines thoroughly overhauled. 

On May 26 the vessel was again put in commission and preparations were made for 
work in Alaska. 

THE STEAMER PATHFINDER. 

On July r this ship, Assistant J. J. Gilbert, commanding, was on her working 
-grounds in the vicinity of Dutch Harbor, Alaska, where she was engaged in making a 
survey of the Fox Island Passes, including the triangulation, topography, and hydrog
raphy. The work of the season rectified many errors of position in the shore lines, and 
in conjunction with the work of the steamer J7£cArtlmr afforded material for the publi
-cation of a new chart extending from Dutch Harbor to the Sannak Islands, of much 
greater accuracy than those heretofore published. 

On October 7 she sailed from ·Dutch Harbor for Manila, P. I., via Yokohama and 
Nagasaki, arriving at Manila· on November r8, and immediately began the work of 
-correcting the charts of the Philippine Islands. 

On April 12 she sailed from Manila to Amoy, China, for a general overhauling. 
While at this place an ice plant that had been sent from New York \Vas installed in the 
ship, and also new motive power in the launches. 

The ship returned to Manila on May 26, and on June 6 sailed for San Bernardino 
Straits to make a survey of that locality. 

During the .season in the Philippines the most important surveys made were at 
Rornblon, Cebu, San Bernardino, and Orrnoc. 

THE STEAMER TAKU. 

This vessel was assigned for the convenience of the party of Assistant Ritter, and 
was at work under his command on July r in Prince William Sound, Alaska. A 
gasoline launch was also employed by him under contract. He closed his field work 
in October and resumed operations in the spring of 1902, utilizing the Taku as before, 
and a steam launch that had been sent from San Francisco to take the place of the 
gasoline launch. 

THE TOPOGRAPHIC WORK. 

The principal topographic work executed during the year was on the eastern shore 
of Chesape9ke Bay, completing the shore line southward to the Maryland-Virginia 
boundary line, to meet requisitions from the Geological Survey of the State of Maryland 
and the United States Geological Survey. Five parties were employed on this work 
during the summer, including the party on the schooner Matcliless, and by the beginning 
of the cold weather all of the work requested had been completed. The work was 
continued during the winter by a party under Assistant Stehrnan Forney, filling in the 
margin of the topography to the same limit. 

Assistant John Nelson completed the topographic survey in the vicinity of Ports
mouth, N. H., and in the fall of the year proceeded to Porto Rico, where he continued 
the triangulation and topography on the north shore of the island from San Juan to San 
Juan Head, the extreme northeastern point. 
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The party on the Blake during the same time filled in the gap at the southeastern 
end of the island, thus completing the shore line· of the whole group, with the exception 
of the islands in Mona Passage. 

In Alaska, a large part of the shore line of Icy Strait and Cross Sound was obtained 
by the parties on the Patterson and Gedney, and Assistant Ritter extended his work of 
the previous year in Prince William Sound to

0

cover Valdes Arm, the northern extremity 
of the Sound. 

THE COAST PILOT WORK. 

The preparation and revision of the Coast Pilot has continued during the year under 
the immediate supervision of Mr. John Ross, nautical expert. Field work was done 
in Chesapeake Bay with the steamer Hydrographer, as before mentioned, and an 
examination was made of the Pacific coast by Mr. Harry L. Ford, nautical expert, from 
San Diego, Cal., to and including Puget Sound. As there was no vessel available for 
the work north of San Francisco, Mr. Ford had to resort to such means of transportation 
as were locally available. This retarded the work very much, but nevertheless afforded 
a sufficient opportunity for a very careful scrutiny of the coast to ascertain the essential 
changes that had taken place. 

The steamer HJ1drographer, in charge of Mr. Ross, left Washington about the 1st 
of June for a field revision of the Coast Pilot volumes covering the New England coast, 
as far south as Narragansett Bay. · 

In conclusion the Inspector expresses his appreciation of the hearty cooperation 
that he received from the chiefs of the field parties in carrying out the details of the 
superintendent's directions. . 

He also calls special attention to the loyal assistance rendered him by the Coast 
Pilot party and the clerical force of his office. 

JJ.-CO.-JST PILOT PARTY. 

Pt>rso1111d, 

' 
~nn1~. 

! 
Occupation. 

John Ross ............ Nautical expert. 
H. C. Graves .......... Do. 
H. L. Ford ............ Do. 
C. A. Thompson ....... 'Vatch officer; July 12 to Aug. 5. 
V.R.Lyle ............ Watch officer; July 29 to Aug. 10 and May 3 to 

May IO. 
W. F. Glover .......... \Vatch officer; Aug. 15 to Oct. 23. 
Talbot 0. Pulizzi ...... 'Vriter. 

The copy for the fourth edition of United States Coast Pilot, Pacific Coast, 
Alaska, Part I, was sent to the printer on July 10. 

The plans for the construction of the steamer Hydrographer were revised and 
estimates in detail were prepared for the equipment. The proof of the Alaska Coast 
Pilot was read and a Geographic Dictionary of Alaska, prepared by the United States 
Geological Survey, was examined and notes were made on discrepancies in spelling for 
the use of the United States Board on Geographic names. 
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United States Coast Pilot, Atlantic Coast, Part VI, Chesapeake Bay and Tribu
taries was~revised from the notes made in the field and office, and on March 4 the copy 
for the second edition of this volume was sent to the printer. 

A new edition of Bulletin No. 40, relating to Bering Sea and the Arctic coasts of 
Alaska was revised, brought up to date, and prepared for the printer. 

The proof of these publications was read and ordered printed. The charts of the 
region covered by Bulletin No. 40 were compared with Geographic Dictionary of Alaska 
and corrected, so that in all new charts the spelling will be uniform. 

The preparation of the fifth edition of the Pacific Coast Pilot, California, Oregon 
and Washington, was begun and about one-fourth completed before June 30. 

The necessary material was collected and preparations were made for the revision 
of Parts I-II and III of the United States Coast Pilot Atlantic Coast. The routine 
work of the party in keeping a record of all changes, reported dangers to navigation, 
hydrographic examinations, and new information for use in the compilation, revision, 
and correction of Coast Pilot volumes, and the correction of these yolmnes to elate of 
issue by the Office, required much time and constant attention. 

A supplement to United States Coast Pilot, Part VII, Chesapeake Bay entrance to 
Key \Vest, was prepared and sent to the printer. 

The following officers were on field duty during the year, as stated: 

John Ross, nautical expert, September 24 to January 17, :\fay 27 to June 30. 
H. C. Gra\·es, nautical expert, October 30 to January 17, June 1 to June 30. 
H. L. Ford, nautical expert, July I to :\larch 9. 
T. 0. Pulizzi, writer, November 12 to January 17. 

The account of the work performed by them while on duty in the field is gi\·en in 
Appendix r to this report. 

III. OFFICE OF INSPECTOR OF GEODETIC WORK. 

J. F. l-IAYI'OR!l, I11spcdor o/ Geodetic 11-'or!.:. 

The duties of the Inspector of Geodetic \Vork were performed at the Office in 
Washington, and only two trips to the field on inspection were necessary during the 
year. 

The duties consisted in a careful examination of all correspondence "·ith officers in 
the field on this subject and an examination of all records and computations of obser\'a
tions made i1ilthe field and transmitted to the Office. 

On January 25 Assistant Hayford left \Vashington and proceeded to Clarks Hill, 
S. C., where the triangulation party under the direction of Assistant Fairfield was at 
work, for the purpose of testing the action of the acetylene signal lamps which had 
been prepared for use in making obsen·ations at night. 

Four triangulation stations are visible from Clarks Hill, namely, ).kKnight, 
Bunce, \Villiams, and Lincoln Mountain, and the distance to these stations ranges 
between r 2 and 30 miles. 

The following is quoted from the report of Assistant Hayford: 

On the 27th the first part of the evening was clear anrl three of the four signal lights showed, 
namely, at McKnight, \\'illiams, and Lincoln Mountain. The light on Uncoln :\fountain, distant 
about 30 miles, was visible to the unaided eye most of the time for three hours, after which time it 
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disappeared, apparently shut out by rain. All three lights were splendid objects for telescopic point
ings during the whole time they were visible. The manner in which the lights showed on this evening 
indicates that they are sufficiently powerful· to be used as signal lights in triangulation, and that the 
accuracy of the pointing required is not so great as to require special skill in tending them. The 
three lights seen had all been posted by compass bearings only, and a study of the lights at close 
range indicates that it is not necessary to point it as accurately e\·en as a heliotrope. The various 
tests which have been made by Assistant Fairfield's party as to steadiness and reliability of the light 
and the ease with which it may be kept in operation, and similar tests which had heretofore been made 
at the Office, indicate that the acetylene lights are fully satisfactory. I feel justified, therefore, in 
recommending that a sufficient number of these acetylene lights be made for use in the ninety-eighth 
meridian triangulation. 

On March 25 Assistant Hayford again left \Vashington and proceeded to Bowie, 
Tex., for the purpose of inspecting the triangulation and leveling work in progress 
in the vicinity. In order to know accurately how the field work was being done, to 
test proposed plans and to illustrate them, he took part in the work of each chief of 
party visited, such as obserdng, computing, and instructing the light keepers. 

The two triangulation parties, the signal-building party, and the leveling party were 
each visited at such times as would most conveniently serve the purpose in view. 

The work of the triangulation parties was slow at first on account of lack of expe
rience and other causes, but a more perfect organization was rapidly effected, and an 
unequaled output of work for the season was the result. 

The following is quoted from the report of Assistant Hayford: 

The leveling party under Aid \V. H. Burger had completed 35 miles of le\·eling at the end of their 
first two weeks of ohseryation. The party usually lea\·es the boarding house at about 7 a. 111. and 
reaches it again at 5 p. 111., and a full hour is taken for lunch in the middle of the day. The rapid 
progress indicated abo\·e is, therefore, not d!1e to Jong hours of work. 

\Vith the form of precise le\·el now in use it is necessary that the telescope should conform nearly 
to the condition that when the eye end is moved in or out to focus the telescope the motion of the 
middle horizontal line of the diaphragm shall be a straight line passing through the optical· center of 
the objective. Theoretical considerations and shop tests had indicated that this condition was fulfilled 
with more than necessary accuracy. In order, howe\·er, to lea\·e no doubt in regard to this matter, a 
s1)'ecial series of 30 readings were macle on the forenoon of April q, following a scheme especially 
devised to bring out the error due to the cause indicate1l aho\·e. The test was repeated in the after
noon of the same day. These sixty-rod readings, taken wi'.h the rods at distances of from 5 to 95 meters 
from the instrument, and furnishing 6 determinations of the relath·e heights of 10 points, agreed so 
closely after correction by the usual field method for curvature and refraction and for "C," the con
stant of the instrument, that it is impassible to prO\·e from them that the motion of the eye end is not 
perfect. It is certain that the departure from perfection in this particular instrument in this respect 
is so slight that the errors introduced into the results hy assuming '' C" a constant, even if the differ
ence between fore and back sight is allowed to he as great as 70 to go meters, is very small as compared 
with the accidental errors of ohscn·ation. ln the actual Je,·eling no foresight is allowed to differ from 
the corresponding back sight by more than IO meters, and errors from this cause are co~respondingly 
small. 

IV. OFFICE OF THE INSPECTOR OF MAGNETIC WORK. 

L. A. BAUER, I11spcctor <?f ;1/ag11ctic 1Vork. 

The work for the year consisted mainly in the duties incidental to the supervision of 
the work in the field, such as the preparation of the necessary directions and information 
for the use of the various field parties, the critical examination of the records of the 
observations made, and the preparation of summaries and reports of progress. 
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Personal inspection of the field work in Kansas and Texas was made between July 
25 and August 8, and the work at the Cheltenham Observatory was inspected every 
month as occasion re.quired. The inspector was at the Baldwin, Kans., Observatory 
from July 27 to August r. 

The cause of some erratic values obtained from observations made with magnetometer 
No. 3 was finally traced to the four brass screws which \Vere used to attach the sides of 
the wooden suspension box. These were found to have magnetic properties which 
indicated that the brass of which they were made was not wholly free from particles of 
iro1i-. 

Special instructions were given to one of the magnetic observers temporarily attached 
to the observatory at Baldwin, and the inspector then proceeded to Texas and inspected 
the work of the parties in that State. The entire activity in the work in the field may 
be briefly summarized as follO\vs: 

The determination of the absolute value of the magnetic elements was made in 
191 different localities embracing 201 stations, 21 of which were in localities previously 
occupied, distributed over 15 States and Territories, and in British Colun~bia, as shown 
in the following table: 

Summary ef magnetic surve)' work executed between July I, I90I and June 30, I902. 

State or Territory. I :>umber of 
. localities. 

Alaska ................... ·/ 27 
British Columbia.: ........ 7 
District of Coh1m bia ....... I 

Georg_i31 .................. I 

Ha'\\ anan Islands ........ ·I 
·Kansas .................. . 
Kentucky ......... · ....... ; 
1\Iarylancl ................ 1 

New Mexico ............. ·I 
Oklahoma ............... . 
Pennsylvania ............ . 

2 
6 
2 

22 

20 
Philippine Islands ..... · .. . 5 
Porto Rico .............. . 3 
South Carolina .......... . 4 
Texas ................... . 52 
Virginia ............... · · · 1 37 

1----
Total. ............. ·I 191 

Number of I Old !ocali- Declina- I r . I .. tions oh- 1 Inc 1nat1ons Intensities · heR l observed. observed. stations. : reoccupied. served. 

! 
27 i 4 
7 I 
I I 

I 

2 
6 
2 

22 

I I 

20 2 

5 
3 
4 

52 

I 

27 
7 
5 
I 

JI 
2 

6 
2 

I 
·---··-- --·--
! 
: 

5 

5 
I 

II I 

2 

6 

5 

5 
I 

II 
2 

6 

22 22 22 

20 

I ~ 

I 
20 

I 
20 

37 
~ l 5~ I 5~ 
4 37 3.J I 1---- ------ I ______ , 

21 I . 205 I 165 I 

4 
52 
34 

201 

The two new magm-tic observatories, one at Sitka, Alaska, and the other near 
Honolulu, H. I., were completed, and the observatory work, involving continuous 
registration of the 1.1agnetic variations and the determination of the absolute elements 
was inat ·ui ed at Sitka on Noveinber 25, 1901, and at Honolulu Observatory on Jan
uary 1, l 2 The expense involved in the construction of these observatories neces-
sarily cur. L to some extent the extension of the magnetic survey of the country. 

Conti1 t 1s registration of the magnetic variations at the magnetic observatories 
situated at ;:: 1eltenham, Md., and Baldwin, Kans., was obtained throughout the year, 
and determmations of the absolute elements were made at intervals of one week. 
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The four magnetic observatories participated in the international work on the rst 
and r 5th of each month after January r, I 902. 

Magnetic occurrences of special interest and importance were recorded at the four 
observatories at various times, and especially in connection with the numerous earth
quakes toward the end of the fiscal year, and the volcanic eruptions in the island of 
Martinique. A special study of these in connection with the observations made during 
the same period at foreign observatories, copies of which have been courteously fur
nished, will be made. 

V. OFFICE OF THE DISBURSING AGENT. 

SCOTT NESBIT, Disbursing Agent. 

Personnel. 

Na111e. Occupation. 

N. G.Henry .......... Confidential clerk and cashier. 
Ida M. Peck .......... Typewriter and clP.rk. 

I Jennie H. Fitch ....... Clerk. 

I 
Louis C. Ritchie ...... Captain's clerk (temporarily detailed in con nee-

tion with the accounts of vessels). 

The disbursement of the funds of the Coast and Geodetic Survey is made 'not 'Only 
by payments directly from the Disbursing Agent, but also largely through the medium 
of its Assistants and other officers when acting as chiefs of parties. These officers, on 
approval of the Superintendent, receive advances of public funds from tbe Disbursing 
Agent in lump sums, under authority of an Executive order dated March 26, 1886. 

In conformity to this order there are now 56 officers of this Survey bonded in the 
sum of $2 ooo or more each. When acting as chiefs of parties these officers receive from 
time to time such advances of public funds from the Disbursing Agent as are required 
to meet the necessary current expenses of the work in hand. 

A ledger account is kept in the office of the Disbursing Agent with each chief of 
party receiving an advance, each one being charged with all advances made to him, and, 
on the other hand, receiving credit for all proper expenditures made by him when pre
sented on regularly supported vouchers after such accounts h<J.ve been audited in the 
office of the Disbursing Agent and found to be correct. All of these accounts, with their 
supporting vouchers, are then sent to the First Auditor of the Treasury for examination 
and audit py him. 

This system has met the needs of this service, and results, hl. the main, in economy 
and good order in its expenditure::;. 

•\ ift·: 
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Statement of tlze expenditures of tlze United States Coast and Geodetic SurveJ' for !lie fiscal 
J'ear ended June 30, I902. 

[Prepared pursuant to the act appro,·ed !\larch 3, 1853.] 

SALARIES-PAY OF FIELD OFFICERS, 1902. 

To whom paid. Time employed. Atnount. 

SUPERINTENDl<:NT. 
1-----1--1------------

0tto H. Tittmann' ................. 1 One year ............................. . 

ASSISTA::-OTS. 

Aug. F. Rodgers ................... One year ............................. . 
Frank :vall~y Perkins ........... ·I· .... do ............................... . 

~'.1~~~~\osl!i~::;~::::::::::::::::::: J::: :~~ : : : : : : : : '. ·.::: '. '. '.: '.::: '. '.::::::::: 
Herbert G. Ogden ................. ' ..... do ............................... . 
Will Ward Duffield .............. .; .. · · ·do · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 

John F. Hayforcl .................. : ..... do ............................... . 
\V. D. Alexander .................. i ..... do ................................ 1 
Erasmus D. Preston ..................... rlo ................................ 1 

Cephas H. Sinclair ................ 1 •••• .rlo ................................ · 1 
William Eimbeck ................. 1 

•••• .<lo ............................... . 

t~'.~3~~e:~~1'.~~~: '. ·. '. : : : : : : : : : : : : : I: : '. : : ;{~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
h~l;:?~.\,~t~~~~~~I~: : : : : : : : : : : : : : : : ; : : : : : ~{~ : : : : : : : : : : : : . :: : : : : : : : : : : : : : : : : : I 
Edmund F. Dickins ............... ' ..... do ............................... . 
Dallas B. Wainwright .................. do ............................ . 
Isaac \Vinston ..... · ............... 1

1 

..... do ............................... . 
\\'illiam C. Hodgkins ................... do ............................... . 
Phillip A. Welker ................. i •.... do ............................... . 
James B. Baylor ........................ do .............................. . 
John Nelson .......................... .<lo ............................... " 
Fremont Morse ........................ rlo ........................... . 
Stehman Forney ....................... rlo ........................... . 
Gershom Bradford ..................... do ........................ . 
Oscar \V. Ferguson ................ 1 ••••• do .......................... . 
John E. McGrath ...................... do ........................... . 
Edwin Smith . . . . . . . . . . . . . . . . . . . . . .... do .......................... . 
George R. Putnam ..................... <lo ............................... . 
Walter B. Fairfield .................... do ......................... . 
\V. Irving Vinal ........................ do ...................... . 
Homer P. Ritter .................. i ..... do ......................... . 
Fred A. Young ................... ·'· .... do ....................... . 
Ferdi 1:and \Vestdahl . . . . . . . . . . . · ..... do ............................... . 
John B. Boute)le .............. · · · .

1 

...... <lo································'. 
Robert L. Fans ........................ do ............................... . 

~i1~~1~:~~a~~t~s· : : : : '. '. : : : : : : : : : · : : : : : : : ~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : i 
Owen B. French ........................ do ............................... . 
Geo. L. Flower ........................ do ................................ ! 
William Bowie ......................... do ................................ ' 
Harry F. Flynn ........................ do ............................... .. 
Frank \V. Edmonds . . . . . . . . . . . . . . . One month and twenty-two days ........ 1 

Frank :u. Little . . . . . . . . . . . . . . . . . . One year ............................. . 

~~fi~n~~Pc~~~~11. : : : : : : : : : : : : : : : : : : : : : : : ~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : I 
Harry \V. Rhodes. . . . . . . . . . . . . . . . . Five months .................... · ..... ·I 
F. F. \Veld ............................. do · ... · · · · · · · · · · ·: · · · · · · · · · · · · · · · .

1 

$5 000.00 

4 (X)(),00 
3 613.01 
3 200.00 
3 (X)().00 
3 OG0.00 
3 ooo.co 
3 000.00 

3 000.00 
l 875.00 
2 500. (X) 

2 499.98 
I 588. 40 
2 500.00 
2 3so.oo 
2 200. 00 
2 200.00 
2 200.00 
2 200. ()() 
2 200.00 
2 200.00 
2 200.00 
2 14j.85 
2 000.00 
2 (X)(). 00 
2 000.00 
2 000.00 
2 000.00 
2 000.00 
2 000. 00 

I 94i· 7i 
800.00 
8oo.oo 

I 708.68 
600.00 
6oo.oo 
6oo.oo 
508. 19 
400.00 
400.00 
308.64 
200.00 
200.00 
200.00 
172.84 
840.39 

I 200. 00 
I 200. 00 

496. 70 
496. 70 



REPORT OF THE SVBERINTE::-;DENT. 

Statement ef the expenditures ef the United States Coast and Geodetic Survey .for the fiscal 
J 1ear ended June 30, £902-Continued. 

SALARIES-PAY OF FIELD OFFICERS, I902-Continued . 

. ···------------------------~------

To '"·hmn paid. Time en1ployed. An1ou11t. 

--------- ------ ------

AIDS. 

Harry ,V. Rhodes .................. Se\·en months ........................ . 
F. F. Weld ........................ ' ..... do ............................... . 
Benjamin E. Tilton ............... · ..... do ............................... . 
Hugh C. Mitchell ................. I One year ............................. . 
John A. Fleming .................. 1 ..... do ............................... . 
Frank H. Brundage ............... 1 Ele\·en month.~ ancl thirteen day.s ...... . 
"'illiam H. Burger ................ · One vear ............................. . 
B. A. Baird ............................. do . . . . . . . . . . . . . . . . . . . ........ . 
Walter C. Dibrell ....................... do . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
\\'m. E. Parker .................... ~ ..... tlo ............................... . 
Ora Miner ],eland ................. : ..... do .............................. . 
Geo. E. Selby ..................... 1 Eleven months and eighteen days ...... . 
John Kenneth Mills ............... i Two months and twelve days .......... . 
Carl E. Morford ................... [ Sc\'en months and t\~·enty-ninc days .... . 
\\'.A. i\aghton..... . . . . . . . . . . . . . . One year . . . . . . . . . . . . . ............... . 
Charles R. Sanderson ............. · 1 One month and ten clavs .............. . 
Archie P. Breeden . . . . . . . . . . . . . . . . . Four months and twenty-three days ..... , 
Jose Vano. Reyes... . . . . . . . . . . . . . . . 1:.i.\'e months and eighteen days ......... / 
John A. Richardson ............... ::Srneteen days ........................ ·i 
Ossian E. Carr . . . . . . . . . . . . . . . . . . . . Two months and twenty-nine days ...... ; 
:\lerk Dunn.. . . . . . . . . . . . . . . . . . . . . . Thirty <lays ........ ·" ................. . 
Gilbert Yom~.·. . . . . . . . . . . . . . . . . . . One month and thirty days ............. ! 
Richan! \V. 'Valker ............... Three months and twenty-four days, ... . 
Glen V. Brown....... . . . . . . . . . . . . . Thirty days ............ : ........ · ...... . 
Carroll M. Sparrow. . . . . . . . . . . . . . . . T~venty-four days ..................... . 
F. B. l,oren ....................... Eighteen days ........................ . 
\\'il!iam '!1· Keeling..... . . . . Twenty-se\·en days .................... . 
L. B. Snnth ....................... i Twenty-fiye days ..................... . 
E. L. Scott ....................... , Ten davs ............................ . 
\\'111. T. Carpenter ....... : ......... ! Twel \'e. days .......................... . 
Samuel J. Barnett. . . . . . ............... do ............................... . 
Harold D. King. . . . . . . . . . . . . . . . . . . Ten days ............................. . 
W. C. Shepard... . . . . . . . . . . . . . . . . . Six davs.... . . . . . . . . . . ............ . 
Earl B. Shaw . . . . . . . . . . . . . . . . . . . . . Eight clays ............................ . 
Don R. Jewell .................... Six <lays .............................. . 

Expenditures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... _ 

Appropriation ........................................................... . 
Expenditures ............................................................ . 

Unexpended balance ............................................... . 

SALA.RIES-PAY OF OFFICE FORCE, 1902. 

--------- ·-----·· - . ·----· 

DISllURSl!'<G AGENT. 
i 

Scott Nesbit ...................... I One year .............................. I 

CHIEI' OF DIVISION OI' LillRARV 
AND ARCHIVES. 

I 
I 
! 

I 
Edw. I~. Burchard ................. : One year .............................. j. 

I 

$527.50 
527.50 
204. 18 
900.00 
goo. 00 

857. 94 
794. 50 
794.50 
78o. 50 
72'ci. 34 
720. oo 
696. 30 
144. 68 
477-34 
512.08 

74.65 
282.04 
334.·oo 

47. 50 
177-94 
55. 76 

103. 30 
228.00 

31. 65 
47.47 
35.6o 
53.41 
49.45 
19. 78 
23. 74 
23. 74 
19. 78 
11. 87 
15.82 
11. 87 

Il2 566. 88 

127 26o. 00 
112 566.SS 

14 693. 12 

$2 200,00 

I, 8oo. 00 

. --- - -----------------
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Statement of tlze expenditures ef tlz'e United States Coast and Geodetic Survey for tlze fiscal · 
year ended June 30, I902--Continued. 

SALARIES-PAY OF OFFICE FORCE, 1902-Continued. 

To whom paid. Tinie employed. 

----·---·-------------: I 
CLERKS. I I 

William B. Chilton ................ I One year · .. · . · · · · · · · · · · · · · · · · · · · · · · · · ·I 
"Nicholas G. Henry. . . . . . . . . ...... 1 

••••• <lo ............................... . 
William C. l\!.aupin. . . . . . . . . . . . . . . ' ... · ·do · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 
Herbert M. l•1tch................. . .... do .............................. . 
Adelbert B. Simons . . . . . . . . . . . . . . . . .... do ................................ [ 
J. Henry Roeth . . . . . . . . . . . . . . . .... do ................................ J 

George A. Fairfield. . . . . . . . . . . . . . . . ... ·do · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·1 

\Villiam R. Grey . . . . . . . . . . . . . . . . . Six and one-half days ................. . 
Ida l\'l. Peck . . . . . . . . . . . . . . . . . . . . . One year ............................. · 1 
John A. Smoot................... One month and three days ............. . 
Eugene B. \Vills ................... One dcear ............................. . 
James 1\:1. Griffin .................. : . . . . . o ................................ , 
Harlan C. Allen ................... I .•••. do ................................ 1 

Joseph B.Quinlan .................. 1 
••••• do ............................. ···I 

~~11:i~~t 1~it~h : : : : ·. : : : : : ·. : : : : : : : : I: : : : : ~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Alice G. Reville ................... ' ..... do ............................... . 
Jefferson H. Millsaps .............. ! ..... do ............................... . 

C••·•· :::::,:~~~~~~~~ ...... 
1 

.... do ............................... . 
Henry R. Garland. . . . . . . . . . . . . . . . . One year ............................. . 

~!~;\.~~~~~ll~~· ·. : : : : : : : : : : : : : : : : : : : : : ~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Virginia E. Campbell ................... do ............................... . 

WRITERS. 

Albert F. Zust. ................... ., One year... . . . . ..................... . 

ii~;~~1:Zi\1~~J~~ : : : : : : : : : : : : : : : : : : : ; : : : : : ~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Archie Upperman ................. , ..... <lo ............................... . 
Susie C. Mahany .................. i Ten days ............................. . 
Lillian Hellen .................... ! Thirty days ........................... . 
l\lerk Dunn ....................... ; ..... <lo ............ : .................. . 
Edith .Meredith ................... ' ..... do ............................... . 
Bertha l\I. Brown ........................ do ............................... . 
H. C. Gibbs ............................ <lo ............................... . 
\Villia111 Ganliner ................. ! Twenty-nine days ..................... . 
"N. J. Sparklin ..................... I Seventeen days ....................... . 
"Etta II. Ferguson . . . . . . . . . . . . . . . . . Twenty-nine days ..................... . 
Charles F. De \Voody .............. 1 Seven months and thrt::e days .......... . 
Barnett \V. Bembry ............... 1 Eight months and nine days .......... . 
8arah J. Ogden .................... 1 1'en days ............................. . 
Belle Dixon ....................... i Fifteen clays ............. _ ............ . 
'fhomas S. Mallon ................. ! Three months and twelve days ......... . 
Carl J. Hellerste<lt ................. , Seven months and twelve days ......... . 
Jere~1iah G. Maupin ............... Th.ree ~1on;hs and twenty-eight days ... . 
Bethe J. De Sale ................... T\\enty-se\en days .................... . 
Essie Chamberlain ................ / Thirty days ........................... . 
Mary A. Grant .................... J One year ............................. . 

I 

BU'JY COLORIST. 

A. B. Simons, jr ................... 
1 

One year ......................... · ... . 
I 

An1ount. 

$1 800.00 
I 8oo. 00 

1 650.00 
I 650.00 
I 377· 18 
I 369.37 
I 400.00 

24. 73 
I 378.89 

I IO. 88 
I 200. 00 
I 200.00 
I 200. 00 
I 1771 08 

178.75 
132.59 

I 000. 00 

989.43 
966. 25 

I 200. 00 
I 200. 00 

714. 12 
720.00 

900.00 
88o. 88 
839.28 
800.00 

19.57 
58.70 
58. 70 
58. 70 
58.70 
58. 69 
56.74 
33. 26 
56.74 

425. 17 
497.01 

19.57 
29.35 

203.86 
444. 08. 
236.00 
52.42 
59.34 

6oo.oo 
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Statement of the expenditures of the United States Coast and Geodetic Survf:J' for the fiscal 
)'ear ended June 30, I902-Continued. 

SALARIES-PAY OF OFFICE FORCE, 1902-Continued. 

--------------------:-------------------,.------
To whom paid. Time employed. 

DRAFTSMEN. 

Edwin H. Fowler ......... .' ..... ,. One 1·ear ............................. . 
Henry Li1.1denkohl ............ ., ........ co ............................... . 
Adolph Lmdenkohl .................... <lo ............................... . 
\V. C. \Villeubucher .................... do ............................... . 
Ernest J. Sommer ...................... <lo .............................. . 
Frank C. Donn ......................... do ............................... . 
David M. Hildreth ..................... do ............................... . 
Charles H. Deetz ....................... do ............................... . 
Edmund P. Ellis. . . . .................. do ............................... . 
John T. \\' atkins . . . . . . . . . . . . . .... \ ..... 1io ............................... . 
Harlow Bacon ......................... do ............................... . 
James P. Keleher ...................... do ............................... . 
Paul Erichson ......................... do ............................... . 
Sully B. l\Iaize ......................... do .............................. . 
J. "'cwton Baker ................. ·1· .... do ...... · ..... ·· .. ················ 
Charles 1\1. Hahn ....................... do ............................... . 
James \V. McGuire ............... " ..... do .............................. . 
Charles Mahon .................. ·I Six months and eight days ............ . 
Thomas C. Bradley ................. Four months aud twenty-four days ..... . 

CO:llPlJTERS. I . 
E. I-I. Courtenay ................... ; Eleven months and three days ......... . 
:'11yron ~·Doolittle ............... ! One year ...................... _ ....... . 
L. P. Sh1dy ..................... ·1· .... do · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Roll~n A. Harris ....................... do .............................. . 
Daniel L. Hazard ....................... do ............................... . 
AlbertL.Baldwin ................. 1··· ... do ································ 
John C. Hoyt .......................... do ............................... . 
Artemus Martin .................. ' ..... do ............................... . 
Lilian Pike ............................ do ............................... . 
R. L. Rhoton . . . . . . . . . . . . . . . . . . . . Thirty-one days ....................... . 
Charles R. Duvall . . . . . . . . . . . . . . . . . One year ............................. . 
\Vm. H. Dennis . . . . . . . . . . . . . . . . . . . . ... do ............................... . 
Deane S. Bliss . . . . . . . . . . . . . . . . . . . . Two days ......................... . 
Charles A. Littlefield . . . . . . . . . . . . . Twenty-nine days ..................... . 
Charlotte C. Barnum . . . . . . . . . . . . . . Nine months and twenty days .......... . 
Frank H. Brundage. . . . . . . . . . . . . . . Seventeen days ....................... . 

COPPERPLATE E!'l'GRA\'ERS. i 
I 

\Vm. A. Thom.pson ............... ·1· Twenty-two days ....................... ! 
Henry M. Kmght. . . . . . . . . . . . . . . . . One vear ............................ . 
Theodore \Vasserbach ............ T .... do .............................. · · 
\Vm. H. Davis ......................... do ............................... . 
Edward H. Sipe ................. ·J· .... do ....... · ...... · · · · · · · · · · · · · · · · · · 
Harry L. Thompson ..................... do ............................... ., 
\Villiam F. Peabody ............... ! ..... do ................................ ! 
\V ill iam A: v a.n Doren ........... · 1 · .... do ................................ I 
\V m. l\'Iackenz1e ....................... do ................................ I 
Alfred H. Sefton ......... , ............. do ............................... ·: 
Peter H. Geddes ....................... do ................................ ! 
Geo. Hergesheirner ............... · ...... do ................................ 

1 

Frank G. \Vurdemann .................. do ............................... . 
\Vm. H. Holmes ....................... do .............................. . 
'Hugo Franke .......................... do ................................ . 
Roland H. Ford ................... Nine months .............. : ........... : 
Franklin Geoghegan . . . . . . . . . . . . . . One year ................... · · · · · · · · · · ·I 
John W. Thompson............... Ten months and twenty-two days ....... . 

Amount. 

$2 400.00 
2 200.00 
2 000, 00 I 
2 000. 00 . 
I Soo. 00 
l 8oo. 00 

l 800.00 
I 600.00 
I 6oo. 00 
I 400. 00 

400.00 
200.00 

I OCO. 00 

951. o8 
I 000. 00 

900.00 
900.00 
354. 15 
28I. 02 

I 851. 68 
2 000.00 
I 8o9.94 

6o9.31 
600.00 
6oo.oo 
6oo.oo 

l 409.33 
l 209. 34 

84. 24 
I 009.35 
I 000. 00 

5.43 
7S.8o 

8o4,35 
46.69 

II9. 57 
2 000.00 
2 000. 00 
I 98o. 36 

Soo.oo 
78o. 48 

I 6oo. 00 

I 58o.38 
360.87 
200.00 

I 200.00 
I 000. 00 

990.24 
goo.co 
900.00 
675.00 
8So.48 
654.83 



COAST AND GEODETIC SURVEY REPORT, 1902. 

Statement ef tlze expenditures ef t!ze United States Coast and Geodetic Survey for tile .fiscal 
year ended June 30, £902-Continued. 

SALARIES-PAY OF OFFICE FORCE, 1902--Continued. 

""To whom paid. 

PHOTOGRAPHER. 

I 
C. F. Blacklidge . . . . . . . .. . . . . . . . . . . . One year .............................. . 

PLATE PRIXTERS. 

' D. N. Hoover .................... . 
Eberhard Fordan ................ . . ~.1'.~J~ar ..... : : : : : : : : : : : : : : : : : : : : : : : : : : : :i 
Charles J. Harlow ............... . 
Charles F. Locraft. ............... . 

..... do ............................... . 
.... do ................................ 1 

\Vm. !\I. Conn . . . . ............... . Six months and five days ............. . 
R. J. Fondren .................... . 
E. F. Campbell ................. . 

011e year ............................. ·\ 
.... do .............................. . 

PLATE PRINTERS' HELPERS. 

Charles Buckingham . . . ........ . Five months and eleven days ....... . 
Raoul F. le Mat .................. . 
Wm. B. Mehler ................... . 
Edwin )I. Kline .................. . ~:l'.~~rf:r::::::::::::::::::.::::::::::: :1 
E. L. Jordan, jr ................... . 
\Vallaco \V. Kirby ................ . 
Rudolph V. H. Jama .............. . 

One month ancl se\·cn days .............. · 
Five months and sixteen days .......... . 
Five months and seven days ........... . 

INSTRUMENT :llAKERS. 

~~l::!t~f~iE:: : : : : : : : : : : : : : : : : ~:1

~~ ~lfr: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : i 
\V. R. \\'hitman ........................ do ............................... ! 
M.Lauxmann .......................... clo ................................ , 
Otto Storm ....................... ! Five months and twenty-nine days ...... . 
Robena Atkinson .................. Thirty days ............................ 1 

Allen G. Jennings ................ ·I One day .............................. . 
Charles Zimmisch ................. ' Two months and twenty-five days ...... . 
James A. Clark . . . . . . . . . . . . . . . . . .1 Two months nnd twenty-seven days .... . 
Herman G. Fischer. . . . . . . . . . . . . . . . Three months and twenty-four days .... . 
Ovid St. )farie .................... Six months and thirty days ............ . 

ASSISTANT EI,EC'rROTYPERS A:-ID 
PHOTOGRAPHERS. 

Louis P. Keyser ....... . . .... One year ............................ . 
Roy Thomas .............. . I· .... do ............................... . 

CARPENTERS. 

. I 
Horace 0. Fr~nch ................. 1 ..... do ........................... · . · · · 
Geo. \V. Clanoe ......................... do ............................... . 
C. N. Darnall ........................... do .............................. . 

WATCHMEN. 

i 
David Parker ..................... , ..... do ............................... . 
J. \V. Drum ..................... ., .... do ............................... . 

------------ -----·----··--·--- --

$1 6oo.oo 

I &Jo. 00 
200.00 
200.00 

I 200. 00 

587.32 
I 200. 00 

94r. rs 

296. 70 
688. 59 ; 
700.00 
700.00 

70. 21 
320.81 
303.31 

I Seo. oo 
I 2CO. 00 I 

200.00 
000.00 

I 000.CO 
494.46 

iS· oo 
2.50 

210.45 
215. 19 
285.00 
564. 13 

I 200. 00 
6<)4. 30 

I 200.00 
000.00 
000.00 

880.00 
8&>.oo 
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Statement ef t!te expenditures ef tlze United States Coast and Geodetic SurveJ' for t!te .fiscal 
year ended June 30, I902-Co11tinued. 

SALARIES-PAY OF OFFICE FORCE, 1902-Continued. 

,------------------------------·-··---· 
"fo 'vhon1 paid. Time employed. 

:l!ESS.l<::N°GERS. 

Thomas McGoines . . . . . . . . . . . . . . . . One year ............................. . 
Charles Over ........................... do··--··· ........................ . 
C.H. Jones ............................ do ............................... . 
William R. :\IcLane . . . . . . . . . . . . . . . .... do .............................. . 
Will ia111 H. Butler ...................... <lo ..................... · .......... . 
William J. Diercks ..................... do ............................... . 
A ttrell Richar<lson ..................... do ............................... . 
J. \V. Hunter ..... : ..................... do ............................... . 

FlRE:l!AN. 

Horace Dyer .......................... do ........................ : . .... . 

LABORERS. 

I 
Frank Thomas .................... ! ..... <lo .............................. . 
Harrison :\lurray ................. j ••••• <lo ................................ i 
Hans Bowdwin ................... ·i Nine months and twenty-four days ..... . 
John H. Mason .................... ; One year ............................. .. 
Jeremiah Hawkius ................ 1 One month and thirty davs ........... . 
Samuel B. \\'allace ................ : One year ............... · .............. . 
Ra nso111 Smart .................... : ..... do ............................... . 
Charles H. Strothers .................... do . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Virginia :\lcGlincy ................ I ..... <lo .............................. . 
John W. Brown ........................ do ................................ . 

Atnount. 

$88o.oo 
820. 00 
820.00 
820. 00 
820.00 
700.00 
700.00 
640.00 

640.00 

630.00 
630.00 
514.02 
630.00 
103.82 
550.00 
550.00 
550.00 
365.00 
365.00 

i------
143 967.95 Expen<litures ................. , ..................................... 

1 . . l~-~========~I 
Appropnat10n ............................................................. ; 145 240. oo 
Expernlitures ............................................................. · 143 967. 95 

Unexpenclecl balance l 272.05 

---·-------·------

RHCAl'l'!Tl.ATION. 

------------···--· 

Pay of field officers ........................................................ 1 $112 566. SS 
Pay of office force . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. · 1 143 967. 95 

Expen<litures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256 534· 83 

Total smn appropriated for salaries, 1902 ................................... . 
Total sum expende<l for salaries, 1902 ...................................... . 

l:nexpemlecl balance .............. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · i 

272 500. 00 
256 534.83 

15 965. 17 



32 COAST AND GEODETIC SGRVEY REPORT, 1902. 

Statement of tlze expenditures of tile United States Coast and Geodetic Survey for the .fiscal 
J1ear ended June 30, I902-Continued. 

PARTY EXPENSES, 1902. 

TIDES, ETC. 

1'o wl10111 paid. On what nccount. Atnount. 

Adams Express Co ................ i Transportation. . . . . . . . . . . . . . . . . . . . . . . . . $1. 07 
R. L. Faris......... . ............ ! Baltimore tidal. ........................ ' u6. 6<) 
H.F. Flynn ....................... Seattle tirlal .......................... ·! 175· 85 
F. A. Kununell..... . . . . . . .. . .. . .. . Philadelphia tidal. ..................... ! 732. O<) 
\V. C. Meyer . . . . . . . . . . . . . . . . . . . . . . Seattle tidal ........................... · 2. oo 
J. F. Pratt ............................. do ................................ l 593.So 
Aug. F. Rodgers .................. San Francisco tidal. .................... I l 031. 23 
L. P. Shi<ly . : . . . . . . . . . . . . . . . . . . . . . Washingtc;in tid~I ...................... i 14. 83 
J. G. Spaulding................... Fort Hamilton tidal .................... 

1 

r 105. 40 
B. \\'.\\'eeks... . . . . . . . . . . . . . . . . . . Fernandina tirlal ............ ·.. . . . . . . . . . 6o;,. 50 
Ferdinand \\'e.stdahl .............. Seattle tidal ........................... ____ 4_._oo __ 

E~p~nd1tures ....................................................... , 4 380. 46 

A ppropnat1011 ..................................................... · · · · ... · 1 5 ooo. oo 
Less 10 per cent transferred to State surveys, etc . . . . . . . . . . . . . . . . . . $500. oo 
Expenditures ........................................ , . . . . . . . . . . 4 380. 46 

4 SSo. 46 

Unexpended balance I19. 54 

---·------------
OFFSHORE WORK. ETC. 

- H-. _L_._F_o_r_d~·~ .~hom. '.'a"l.. . . . . . . . . . . . Services .... ~:'. wha~ a~counL ............. !--$-:-"-:-~-"-:Loo_· -I 
H.C.Graves ........................... do ................................ ' l 8oo.oo j 
Talbot Pulizzi ......................... do . . . . . . . . . . . . . . . . . . ............. ~ l oSo. oo 
John Ross ........................ Services and coast pilot................. 2 52i. 14 I 
E. H. Wyvill . . . . . . . . . . . . . . . . . . . . . Services ............................... ' r 500. oo 

8 401. 14 I 
====I 

IO 100. 00 

Expenditures ............................ · · · · · · · · · · · · · · · · · · · · · · · · · · · 
1 

Appropriation ............................................................. · 
Less IO per cent transferred to State surveys, etc ................. $1 oro. oo J 

Expenditures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 401. 14 J 

9 4II. 14 [ ______ , 
Unexpended balance ................................................ ·I 688.86 

STATE SIJRYEYS, ETC. 

·ro whom paid. On whnt account. J __ A_"_'o_u_u_t. __ 

Ad E C IT . i ams xpress o ................ 

1 

ransp~rtatlon ........................ . 
L. A. Bauer. . . . . . . . . . . . . . . . . . . . . . l\lagnettcs ................... · · · · · · · · · j 
J. Baumgarten & Sons. . . . . . . . . . . . . Rubber stamps .............. · · · · · · · · · · 'I 
Blue Line Transfer Co ............. Transportation ........................ . 
\Vm. Bowie. . . . . . . . . . . . . . . . . .. . . . . Trian~ulation ............ · · · . · · .. · · · · · · J 

\Vm. Burger ...................... Lev~hng .............................. , 
\V. G. Cady ....................... Services .............................. . 
T. Cook & Sons, limited. . . . . . . . . . . Magnetic instruments ............ · · · · · .

1 

$67.99 
4 021. II 

7.40 
36.59 

IO 295.41 
l 376.6<) 
I 000, 00 

400.03 
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Statement o.f the expenditures o.f the United States Coast and Geodetic Survey for the fiscal 
; 1ear ended June 30, £902-Continued. 

PARTY EXPE!\'SES, 1902-Continue<l. 

STATE SURVEYS, ETC.-Continued. 

To whon1 paid. On what account. j ___ -~1nou11t. 

I M. G. Copeland & Co ............. , Repairing tent .................... . 
S. A. Deel . . . . . . . . . . . . . . . . . . . . . . . . Sen·ices .......................... . 
W. C. D~brell ..................... , LeYelin~ .......................... . 
Alfred. W. Dover ................. · 1 Magnetic mstruments ............. . 
)1. T. Edelman ........................ do : .......................... . 
H. M. \V. Edmonds. . . . . . . . . . . . . . . Magnetics ........................ . 
J. R. Edwards .................... j Rent of store room ................ . 
W. B. Fairfield .................... Longitudes ....................... . 
J. A. Fleming.... . . . . . . . . . . . . . . . . . Magnetics ..... , .................. . 
J. P. Friez. . . . . . . . . . . . . . . . . . . . . . . . Magnetic supplies ................. . 
J. L. Gilbert & Bro . . . . . . . . . . . . . . . Lumber ........... · ............... . 
F. D. Granger . . . . . . . . . . . . . . . . . . . . Triangulation ..................... . 
Henry J. Green ................... , Magnetic instruments ............. . 
Gun th er & Tegetmeyer. . . . . . . . . . . . . .... do ........................... . 
I.lent Hart . . . . . . . . . . . . . . . . . . . . . . . . Pasturage ........................ . 
John F. Hayford ................... Traveling expenses ................ . 
L. G. Jennings. . . . . . . . . . . . . . . . . . . . Storage ........................... . 
C. C. King ............................. do ............. : ............. . 

: : : :I $4.50 
240.00 

.... ; 3 145.50 

... 82. 40 

... 2 634.32 

. . . 6 109. 6o 

... 10.50 

... 530.35 

... 4 358.45 

... 4. 50 

... 149.63 

... 2 718.53 

. . . 19.8o 

... II9. 90 

. .. 41. Sr 

.... ll2. 30 

.... 6.oo 

... 7.5o 
F. 1\1. Little . . . . . . . . . . . . . . . . . . . . . . Magnetics ........................ . 
F. P. :\lay & Co ................... \\'itid mill for Cheltenhan Observator 
Jos. \V. Miller, jr .................. Services .......................... . 
A. 1'. Mosman . . . . . . . . . . . . . . . . . . . . TriangulatiOn ..................... . 
E. D. Preston. . . . . . . . . . . . . . . . . . . . . Magnetics ........................ . 
Jules Richard.. . . . . . . . . . . . . . . . . . . . Magnetic instruments ............. . 
Aug. F. Rodgers .................. ::.\Iagnetics ........................ . 
Schneider Bros. . . . . . . . . . . . . . . . . . . . Magnetic instrun1ents ............. . 
L. G. Schultz. . . . . . . . . . . . . . . . . . . . . Services .......................... . 

.... 767. 40 
y .. 65.00 
... 225.00 
.... 3 490.35 .... l II2. 64 
.... 171. 35 
.... 91. 60 
.... 19.00 
... 558.80 

A. J. Seitz .......... : . . . . . . . . . . . . . Storage ........................... . 
Geo. E. Selby. . . . . . . . . . . . . . . . . . . . . Levehng ......................... . 
Edwin SmiU1 . . . . . . . . . . . . . . . . . . . . . Longitudes and triangulation ...... . 
Philip Smith . . . . . . . . . . . . . . . . . . . . . Piers for Chelte1~ha111 Observatory .. 
R. M. Stanton. . . . . . . . . . . . . . . . . . . . . Storage .... ; ...................... . 
W. Stebbins & Sons ......... , . . . . . Piping for Cheltenham Observatory . 
Stoltze & Co. . . . . . . . . . . . . . . . . . . . . . Magnetic supplies. . . . . . . . . . . . . . . . . 
Ludwig Tesdorpf. ................. Magnetic instruments ............. . 
The Geo.\\'. Knox Express Co ..... Transportation .................... . 
Otto Toepfer & Son . . . . . . . . . . . . . . . Magnetic instruments ............. . 
U.S. Express Co .................. Transportation .................... . 
R. \V. \Valker . . . . . . . . . . . . . . . . . . . . . Services .......................... . 

.... 3.00 

.... l 799. 77 

.... l 051. 02 

.... 90.00 

. . .. I. 8o 

.... 97. 61 

.. 19. 8o 

.... 273.23 

.... 127. 19 

. . . . 288.58 

. . .. 69. 10 

. ... 48o.oo 
\Vm. F. \Vallis . . . . . . . . . . . . . . . . . . . . Magnetics ........................ . 
\Vm. \Veinrich, jr........... . . . . . . . Services and magnetics ............ . 
J.M. Zerbe ....................... : Keep of horses .................... . 

.... l 453.05 

.... l 340.25 

..... 4:1. 00 

Amount disbursed .............................................. . 
Railroad accounts referred to Auditor for settlement .................... . 

.... 51 138.35 

.... 498.92 

Expenditures ................................................... . .... [ .51 637. 27 

Appropriation ........................................................ . 
Add 10 per cent from tides, etc. . . . . . . . . . . . . . . . . . . . . . . ................ . 
Add 10 per cent from offshore work, etc ................................ . 
Add 10 per cent from objects not named ............................... . 

.... I 50 000. 00 

.... 500.00 
l OI0.00 

.... 400.00 

Expenditures ......................................................... . 
51 910. 00 

.... 51 637.27 

Unexpended balance ..... -. ...................................... . .... 272.73 

10515-03-3 
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Statement ef tlze expenditures ef tlze United States Coast and Geodetic Survey .for the fiscal 
year ended June 30, I902-Continued. 

PARTY EXPENSES, 1902-Cohtinued. 

ODJECTS NOT NAMED. 

-------- To whom paid. l~-----o-'_' __ w_h_a_t_acc_o_u_n_t. ______ ... __ A_•_nou~~- .. 

Adams Express Co ................ Transportation. . . . . . . . . . . . . . . . . . . . . . . . $12. 95 
F. H. Ainsworth........ . . . . . . . . . . . Traveling expenses...... . . . . . . . . . . . . . . . 7. 67 
Benedict & Burnham }fanufactur- Copper tubing . . . . . . . . . . . . . . . . . . . . . . . . . 17. so 

ing Co. 
J.B. Boutelle... . . . . . . . . . . . . . . . . . . . Wireless telegraphy... . . . . . . . . . . . . . . . . . 467. so 
Gershom Bradford, 2<l .... ·...... . . . Traveling expenses.... . . . . . . . . . . . . . . . . . 12. 95 
F. S. & J. L. Brown ................ Experimental sounding machine........ 174. 75 
C. 0. Dougherty ......................... do................................ 4.00 
Wm. E!mbeck ................... ·1 Travel~ng expenses.. . . . . . . . . . . . . . . . . . 43. S3 
J. F. Eltm & Co ................... Soundmg apparatus.................... 4. 16 
E.G. Fischer ..................... 

1 
Traveling expenses..................... 93. 2s 

L. B. Frienclt. . . . . . . . . . . . . . . . . . . . . . Inspection servic~. . . . . . . . . . . . . . . . . . . . . . 793· S5 
Harry ,A. Hann .................. ·I Experi_mental sounding machine........ 20. so 
John F. Hayford .................. , Travelmg expenses..................... 16. 20 
J. J. Hay111a1~ ... ·: ................ ·I Experimental sounding machine........ IO. 75 
McCay Engmeenng Co ............ , ..... <lo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18o. oo 
R. l\lcD. Moser . . . . . . . . . . . . . . . . ... . Traveling expenses.... . . . . . . . . . . . . . . . . . 27. 49 
People's Hardware Co. . . . . . . . . . . . . Experimental sounding machine . . . . . . . . 9. 78 
Quimby Engineering Co ........... Test pump............................. 62. oo 
Aug. F. Rodgers ................... Tide indicator and astronomic work . . . . 61. 55 
F. J. Sloane & Co ................ Experimental sounding machine........ 13. so 
Edwin Smith ..................... Traveling expenses..................... 68. 63 
H.S.Smith ........................... ;do................................ 17.31 
Spedden Shipbuilding Co ......... I Experimental sounding machine........ 4. 82 
John S.Stevenson ...................... do ..................... '........... IO. IO 
C. A. Thompson . . . . . . . . . . . . . . . . . . . Constructing experimental sounding ma- 131. 83 

chine. 
The 1\1. Lindsay Rubber Co ........ Sheet rubber........................... 4. 38 
0. H. Tittmann .................. ·i Traveling expenses..................... 53. 10 
D. B. Wainwright . . . . . . . ......... 

1

. Traveling expenses, special duty, and 197. 20 
wireless telegraphy. 

Amount disbursed .................................................. . 
Railroad accounts referred to Auditor for settlement ........................ . 

2 520.95 
28.90 

Expenditures ...... - . . . . . . . . . . . . . . . . . . ............................. 
1

==2=54=9=.=8=5=
1 

Appropriation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................... . 
Less IO per cent transferred to State surveys, etc . . . . . . . . . . . . . . . . . . $.JOO. oo 
Expenditures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 549. 85 

Unexpended balance ................................................ . 

4 000.00 

2 949.85 

I 050. 15 
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Statement of tlte expenditures of tlte United States Coast and Geodetic Survey for tlte fiscal 
J'Car ended June 30, I902-Conti11uecl. · 

PARTY EXPENSES, 1902-Continue<l. 

RECAPITt.:LATION. 

(Showing expenditures in gross, by subite111s.l 
.--------------------

~!~e~~~~~:~.:~·~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::: :I $4 380.46 
8 401. 14 

51 138. 35 
. 2 520. 95 Objects not named ........................................................ ! 

j-·----· ----

Amount disbursed ................................................... ' 
Railroad accounts referred for settlement ................................... : 

66 440.90 
527.82 

Expenditures ...........................•••••....................... : 66 968. 72 
. I==~= 

Total amount appropriated for party expenses, 1902 .......................... i 
Total amount expended for party expenses, 1902 · ............................ ; 

Unexpended balance 

Cl,ASSIFICATION OF HXPJ<~ND!Tt;RES FOR PARTY EXPllNSBS, 1902. 

69 100,00 

66 968.72 
------

2, 131. 28 

1-·-· -·-·---------------------------------------~ On whnt account. Amount. 

Tidal operations. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $4 38o. 46 
Coast Pilot. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 401. 14 
Triangulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 247. 98 
)lagnetic.s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 514. 44 
Leveling.: .... :"... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 6o6. 53 
Geograpluc pos1l!ons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 268. 32 
Experiments in wireless telegraphy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 664. 70 
Experi.mental sounding machin~s .......................................... · j 648. 07 
Traveh~1g expe~1ses, transportation, etc ........................... · ......... ·1 443· 53 
Inspect10n service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 793· 55 

l __ ~al.:~_·_··~~~~~··_'_'_'~·~-··_··_·'_:·································i~~ 



COAST AND GEODETIC SURVEY REPORT, 1902. 

Statement of the expenditures of tlze United States Coast and Geodetic SurveJ' for the fiscal 
year ended June 30, I902-Conti11ued. 

REPAIRS OF VESSELS, 1902. 

To whotn paid. On what account. An1ount. I ______ ! 

Atlantic Iron \Vorks Co ........... Repa!rs steamer Blake ................. : 
J.B. Boutelle ...................... Repairs steamer Eagre ................ . 

$345°55 
2 757.56 

170.00 
131.45 
142.50 

R. L. Faris ........................ Repairs steamer Blake ................ . 
Geo. L. Flower . . . . . . . . . . . . . . . . . . . . Repairs schooner Matchless ........... . 
Gibson & Kirk. . . . . . . . . . . . . . . . . . . . Repairs steamer Patterson ............ . 
J. J. Gilbert . . . . . . . . . . . . . . . . . . . . . . . Repairs steamer Pathfinder ............ . 
E. B. Latham . . . . . . . . . . . . . . . . . . . . . Repairs steamer Bache ................ . 
Moran Bros. Co . . . . . . . . . . . . . . . . . . . Repairs steamer Patterson ............. . 
Murray & Tregurtha Co . . . . . . . . . . . Launch for steamer Bache ............. . 
New Redford Boiler and l\Iachine Co. Repairs steamer Blake ................ . 
New. Yo~k Steam Fitting Co ....... Repairs schooner Eagre ............... . 
Lewis Nixon. . . . . . . . . . . . . . . . . . . . . . Repairs steamer Pathfinder ............. : 
H. G. Ogden ...................... Tra\'eling expenses ..................... ' 
J. F. Pratt. . . . . . . . . . . . . . . . . . . . . . . . . Repairs steamer Patterson .............. . 
John Ross . . . . . . . . . . . . . . . . . . . . . . . . Traveling expenses ..................... ' 
Homer P. Ritter.... . . . . . . . . . . . . . . . Repairs steamer Taku .................. : 
Spedden Shipbuilding Co. . . . . . . . . Repairs steamers Endeavor, Blake, Bache. i 
0. H. Tittmann . . . . . . . . . . . . . . . . . . . Traveling expenses ..................... i 

:~i~·::~:~.e.i'.l.~ ~~~~ir·a·i~<'. ~~~~'.~·. ! . ~~~~:s. ~t·e·a·i'.1~~.I~.~~~~~~~~l.1~~: : : : : : : : : : I 
P. A.,\Velker ...................... : Repa~rs steamers Blake and Bache ...... 1 
Ferdinand \Vestdahl .............. ' Repairs steamer McArthur .............. ' 
Wm. E. \Voodall & Co ............. ; Repairs steamer Endeavor ............. ·I 
Fred A. Young .................... : ..... do ................................ , 

' ... I Expenditures .................................................. . 

~~~~~1d?t~:~~i~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : i 

2 834.45 
I 283. 38 

25 000,00 
I 645.00 

21. 19 
498. 00 
327.00 
298. JO 

2' 622. I I 

32.55 
370.33 

5 151.34 
2. 75 

8o.oo 

374. I I 

I 373.05 
3 503.50 
2 549.66 

667.63 
------

52 181. 21 
-=----=----=------== 

54 6oo.oo 
52 181. 21 

___ Unexpended balance ....................... ·-~~·~~·.:_~·~~-----: 418.~~-J 
C!,ASS!FICATION OF EXPEND!Tt:RES FOR REPAIRS OF \'ESSELS, 1902. 

--------------------------------------------
Natne of vessel. An1ount. 

-------------------.. --!·------

Steamer Bache .................................................. " . . . . . . . . . . $5 239. 97 
Steamer Blake ................................... -. ......................... : 3 796. 29 
Schooner Eagre ........................................ ., .................. 1 3 255. 56 
Steamer Endeavor ......................................................... j 4 170. 54 
Steamer Hydrographer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 454. 11 · I 
Steamer McArthur ............................................. · · · · · . . . . . . . 3 503. 50 i 
Schooner Matchless.. . . . .. .. .. . . . . . . ...................................... ' 13 I. 45 
Steamer Pathfinder ........................................................ ' 3 16r. 45 
Steamer Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 764. 61 
Steamer Taku ...................................... .' ...................... I 370. 33 

Trave:~:a:x.~~~~~~ ~~·i·n·s·~~~ti~~. ~~~~~s.:::::::::::::::::::::::::::.::::::: :1--
5
_2_:-:-:-: :-:-
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Statement ef tlze expenditures ef the United States Coast and Geodetic Surve;1 for the fiscal 
;1ear ended June 30, I902-Continued. 

PUBLISHING OBSERVATIONS, 1902. 

To whom paid. I On what account. Amount. 

R. D. Chase ...................... J Services .............................. ·I f,1 ooo. oo 
:~-==== 

~~~~~Fcli~~;~~l : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : I ~ ~: : 

GENERAL EXPENSES, 1902. 

;fo whon1 paid. Ou what account.. 

I 

Adams Express Co . . . . . . . . . . . . . . . Transportation ........................ ·I 
Theo. Al tender & Sons. . . . . . . . . . . Instruments ........................... • 
American Hard Rubber Co....... Photographic supplies ................. ·1 
American Ice Co................. Ice ................................... . 
American Journal of Science. . . . . . Subscriptions ...................... : .. . 
American Radiator Co. . . . . . . . . . . . Repairs .............................. . 
R. l'. Andrews& Co., Incorporated. Stati~nery, ch~rt paper, etc ............ ·i 
E. & H. T. Anthony & Co........ Drav.:mg supplies ........ · · · · · · · · · · · · · · 1 

Armour & Co ................... · 1 Cont111genc1es ........................ . 
R. Carter Ballantyne....... . . . . . . Station,ery, drawing supplies, etc ....... . 
\Vm. Ballantyne & Sons. . . . . . . . . . Stationery and contingencies ........... ' 
Barber & Ross .................... : Miscellaneous and carpenter shop ....... 1 

Herman Baumgarten .............. · Stationery ............................. 

1

' 

Bausch & Lomb Optical Co ........ Instruments and photographic supplies .. 
Benedict & Burnham Manufactur- Instrument shop ...................... . 

ing Co. .

1 

C. L. Berger & Sons ............... Instruments .......................... . 
J. G. Biddle ..................... ·J· · ... d? · · · · · · · · · · · · ·· · · · · · · · · · ·· · · · · · · · 
Mary E. Bladen ................... \Vashmg ............................. . 
John Bliss & Co .......... · ......... 

1

1 Books, charts, etc ..................... . 
Blue Line Transfer Co. . . . . . . . . . . . . Transportation ........................ . 
Blum Bros ........................ i Miscellaneous, contingencies .......... . 
Wm. Bond & Son ................. , Instmments .......................... . 
R.R. Bowker .................... · 1 Subscriptions ......................... . 
W. Andrew Boyd .................. Books ................................ . 
John A. Brashear ................. ·1' Miscellaneous ......................... . 
Bren ta nos . . . . . . . . . . . . . . . .. . . . . . . . . Books ................................ . 
Brown & Sharpe Manufacturing Co. Instrument shop ...................... . 
Bureau Engraving and Printing. . . . Printing supplies ...................... . 
M. P. Bush ...................... ·I Miscellaneous ....... ·: ................ . 
D. E. Burton . . . . . . . . . . . . . . . . . . . . . . Carpenter shop and 1111scellaneous ...... . 
J. H. Bunnell & Co ................ Books ................................ . 
Butters & Anderson Co... . . . . . . . . . Instruments .......................... . 
B. H. Camden ......................... do ............................... . 
A. Campbell & Co . . . . . . . . . . . . . . . . Miscellaneous ......................... . 
Capital Traction Co . . . . . . . . . . . . . . . Office travel ........................... . 
S. C. Chandler .............. ·~. . . . Subscriptions .......................... · 
John Chatillon & Sons . . . . . . . . . . . . Instniments and contin~encies ......... . 
R. P. Clarke Co . . . . . . . . . . . . . . . . . . . Printing supplies and miscellaneous .... . 
Clendenin Bros . . . . . . . . . . . . . . . . . . . Copper .................. , ............ . 
Richard C. Cooley ................ Repairs ............................... . 
J as. Connor . . . . . . . . . . . . . . . . . . . . . . . Office horse ........................... . 
Geo. E. Corbett ................... Carpenter shop ........................ . 
John Herbert Corning ............. Miscellaneous ......................... . 
H. S. Crocker Co. . . . . . . . . . . . . . . . . . Book ................................. . 

Atuouut. 

$ro5.03 
loo. 44 
157· 18 
271. 28 

6.oo 
39.39 

2 003. 16 
2.27 
I. 5u 

3ro. 49 
69.24 
23.02 
l. IO 

168.75 
IO. 74. 

l 586.25 
27.50 

2. 73 
191. 86 
20.79 
54.66 

16o.oo 
5.00 

30.00 
7.So 

. 20 
12. 8o 

l 207.42 
14.40 
74.98 
15.00 

1<)8.54 
84.00 
5.00 

38.25 
5.00 

37.68 
509.94 
750. 24 

10.00 

25.77 
l. 40 
:J. 19 
5.00 



COAST AND GEODETIC SCRVEY REPORT, 1902 . 

.Statement ef tlze expenditures of t/ze United States Coast and Geodetic Survey for tlie fiscal 
)'ear ended June 30, I902-Continued. 

GENERAL EXPENSES, 1892-Continued . 

To whotn paid. Ott , ... ·hnt account. An1ount. I 
. 1------ -----·-·-·---·--- ---· --- -- -

Joseph L. Crupper . . . . . . . . . . . . . . . . l'\'Iiscellaneous and carrenter shop ..... . 
Cunningham, Curtis & \Velch... . . . Chart paper and stationery ............ . 
Devoe & C.R. Raynolds Co ........ l\liscellaneous ... _ ....... _ ....... _ .... . 
Dulan & Co ............... _ ..... _ Books ............................... . 
\V. \V. Duffield......... . . . . . . . . . . . :\1iscellancous ........................ . 
Dulin & l\1artin ............... _ .. _ ..... do ....... _ .. _ ............... _ ... . 
M. Du Perow... . . . . . . . . . . . . . . . . . . . Instrument shop aIHl contingencies ... _ 
H. l\1. W. Edmonds. . . . . . . . . . . . . . . . Rooks ............. _ ................. . 
Chas. R. Edmondston ............. Miscellaneous ........................ . 
Eimer & Amend ............... - . . Instruments and contingencies ........ . 
Elliott Electric Blue Print Co... . . . Drawing supplies ..................... . 
E. Morrison Paper Co .............. Stationery ........................... . 
Geo. T. E!rnis & Co ............... ·I Instrument shop ............... . 
John B. Espey ....... _ ....... _ .... , Miscellaneous and carpenter shop ..... . 
\Vm. F. Evans .... _ ............. _ . I Extra labor .......................... . 
E. Faber.; ....................... ·I Stationery ............... _ ........... . 
Fauth & Co ....................... · Instruments ......................... . 
Felt & Tarrant Manufacturing Co .. / ..... do ................... - . - ........ . 
Geo. J. Fey ....... _............... Instrument shop._ ......... __ ........ . 
Z. D. Gilman ....... _ .............. ! Photographic supplies, etc ............. I 
Grant Gear \Vorks ........... - ... · J Instrument shop ...................... . 
Andrew B. Graham . . . . . . . . . . . . . . . Photolithographing . . . . . . . . . . . . ...... ·I 
Henry J. Green .................. ·1 Instruments ........................... I 
Harva.rd Univer~ity . . . . . . . . . . . . . . . Subscription ........................... i 
Jeremiah Hawkms ..... · ........... Extra lahor ............................ . 
Clifford \V. Hawkins ................... do ..................... _ .......... 1 

Hellman Oil Co. . . . . . . . . . . . . . . . . . . :i\Iiscellaneous ......................... . 
.Mrs. A. Hellmuth ................. \Vashing ............................. ·j 
G. H. Henderson . . . . . . . . . . . . . . . . . Extra labor ........................... . 
J. Hillingas.... . . . . . . . . . . . . . . . . . . Repairs ....................... · .... · · .

1 H. \V. Hmgman, jr., & Co ........ Photo supplies, etc .................... . 
I. H. Hoover . . . . . . . . . . . . . . . . . . . . . Miscellaneous ....................... . 
International Distributing and ..... do .............................. . 

Trading Co. · 
Jones & Laughlins, Limited ...... . 
M. E. Kahler ... · ................. . 
S. Kann Sons & Co .............. . 
Thomas Keely ................... . 
Keuffel & Esser Co .............. . 
G. P. Killian .................... . 
John King ....................... . 
Ammie I. Koernicke ............. . 
Richard L. Lamb ................ . 
Jas. B. Lambie ................... . 
R. F. Lang ...................... . 
\V. H. Larman ................... . 
Lemcke & Buechner ............. . 
Library Bureau .................. . 
Melville Lindsay ................. . 
W. H. Lowdermilk & Co ......... . 
Lufkin Rule Co .................. . 
Lutz & Co ....................... . 
Mackall Bros .................... . 
E. W. Mackintosh ............... . 
Jas. McSutherland ............... ·~ 
P. Mann & Co ................. · ·-·i 
Marine Engineering, Incorporated ·I 
l\fatthiessen & l!egler Zinc Co ..... : 

I 

Engraving supplies .................. . 
Instruments ......................... . 
l\1 iscellaneous ....................... . 
Contingencies ....................... . 
Instruments ......................... . 
Miscellaneous .................... - .. . 
Contingencies ....................... . 

· si.~ti~~l~~; ~·t;ci .c.n"1~ti~ge·~~i·e~-:: : : : : : : : : I 
Instrument shop and miscellaneous ... . 
Freight ............................... ! 
Repairs .................. · · · · · · · · · · · · ·i 
Boo~s, subscription~, etc . : ............. , 
Stationery and contingencies ........... j 
Photo supplies ......................... , 
Rooks and suhscriptions ............... · J 

Instrun1ents .......................... . 
Office wagon, etc ..................... . 
Electric and photographic supplies ..... . 
Stati?nery ~nd drawing supplies ...... , . 
Contmgenc1es ........................ . 
Miscellaneous ......................... ' 

~~~:~ ~-n-~ ~~.~s·c·~~~~~~~::::::::::::::: :/ 
I 

$3.30 ! 
165.00 

13. 6o 
42.91 

. 60 

. 30 
24.82 
6.oo 
5.65 

37. I4 
19.38 
J4. IO 

6:>- 99 
226.31 
100. 00 

6.90 
8. 50 

12).CX) 
18.00 

182.26 
6o.oo 

3 315. 74 
60.00 

2.00 
SOI. 61 
538. 71 

4.00 
147.57 
58.o6 
52. 50 

120.08 
26. 50 
2.88 

. 89 
49-C)O 
64.98 
41. 20 

853. 20 
2.50 
.50 

10.95 
40.73 
52.98 

5. 70 
125.00 
I I I. 37 
164.04 

8.58 
67.43 

289.So 
17. 90 

207.35 
29.00 
15.00 
3.00 
7. 00 

171. 13 



REPORT OF 'fHE SUPERn\TENDENT. 39 

Statement ef tlze expenditures ef t/1e United States Coast and Geodetii Surv9' for tlze Ji seal 
)'tar ended June 30, I9V2-Continued. 

GENERAL EXPENSES, 1902-Continued. 

To who111 paid. 

\V. H. :\Iehler ................... . 
A. A. Meredith .................. . 
J. 1\1. Meyers .................... . 
Francis Miller ................... . 
John lVlitchell, jr .............. , .. . 
l\Ioore Bros ...................... . 
F. J. Monrote .................... . 
\\'. B. Moses & Sons ... : ......... . 
l\Iultum In Paryo Binder Co ...... . 
Munn & Co ..................... . 
N. l\lurray ....................... . 
Geo. F. Muth & Co .............. . 
National Sponge and Chamois Co .. 
J.P. :S-awrath ................... . 
Neely Electric Co ................ . 
T. S. & J. D. Negus .............. . 
New York Steel and Copper Plate 

Co. 
A. Ott. ...................... , ... . 
V. I,. Ourdan .................... . 
John C. Parker .................. . 
Parsons Paper Co . . . . . . ......... . 
Thos. Pearsall, jr ................ . 
J. A. Pierpont ................... . 
Pouthers & Therode ............. . 
Postal Telegraph Cable Co ........ . 
Postmaster, \Vashington, D. C .... . 
J. F. Pratt ....................... . 
Prentiss Vise Co ................. . 
i>rofessional Photograph Publish-
in~ Co. 

Public Printer, Go\'ernment Print
ing Office. 

E. J. Pullman .................... . 
G. R. Putnam ................... . 

Queen & Co., Incorporated ....... . 
John C. Rau ..................... . 
Josephine Reed .................. . 
Hugh Reilly ..................... . 
Reyenue-Cutter SerYice ........... . 
E. S. Ritchie & Sons ............. . 
C. B. Robinson .................. . 
Aug. F. Rodgers ................. . 
Rudolph, West & Co ............. . 
E. G. Schafer .................... . 
Fre<l A. Schmi<lt. ................ . 
Bertha I. Schott ................. . 
john Sellers & Son .............. . 
Seth Thomas Clock Co ........... . 
F. Sharp ........................ . 
B. F. Shaw ...................... . 
S. S. Shedd Bros ................. . 
Geo. A. Shehan .................. . 
W. Silas Sheetz . . . . . . . . . . .' ...... . 
Shoemaker & Busch .............. 

1 

Smithsonian Institution .......... . 
Thos. W. Smith .................. . 

On what account. 

Repairs ............................... ! 
Extra labor ............................ ·1 

Stationery ................... , ........ . 
Printing supplies, etc .................. ' 
Repairs, etc ....................... · · · · J 

Stationery and typewriter repairs ....... ' 
Instrument shop ....................... l 
Office furniture, etc ...... "· ........... . 
Contingencies ........................ . 
Subscriptions ......................... . 
..... do ............................... . 
Miscellaneous and drawing supplies .... . 
Contingencies ......................... . 
Printing St!pplies, etc .................. i 
Electrotypmg plant ................... . 
Instruments .......................... . 
Copper plates ......................... . 

Instruments .......................... . 
Engraving supplies ............... .' ... . 
Stationery, subscriptions, etc .......... . 
Stati?nery.: .......................... . 
Cont1ngenc1es ........................ . 

. . . . . do ............................... . 
Instruments .......................... . 
Telegrams ............................ . 
Post-office box ........................ . 
Intrument shop ....................... . 
Miscellaneous ........................ . 
Subscription .......................... . 

Printing supplies ..................... . 

Photo supplies ........................ . 
Photolithographing and suboffice ex-

penses. 
Carpenter shop, etc ................... . 
Repairs .............................. . 
Extra labor ........................... . 
Miscellaneous .......... : ............. . 
Flags .................... ., ........... . 
Instruments and repairs ............... . 
Office horse ........................... . 
Suboffice expenses, etc ................ . 
Carpenter shop and miscellaneous ...... . 
Repairs .............................. . 
Stationery, drawing supplies, etc ....... . 
Books ................................ . 
Engraving supplies ................... . 
Instruments .......................... . 
Drawing.and e1igraving supplies ....... . 
Office horse ........................... . 
Repairs .............................. . 
Carpenter shop ....................... . 
Engraving supplies ................... . 
Miscellaneous ......................... . 
Transportation of exchange ............ . 
Carpenter shop ....................... . 

An1ount. 

$53.00 
6oo.oo 
4s.oo 
46.85 
8.84 
5.00 

49.25 
145.97 

2. 00 
7.00 
7.50 

32r. 58 
4. 13 

14. 64 I 

l 455°34 
64.80 

300.24 

51. 21 
12.00 
96. 19 

5. 40 
II. 58 

113. 28 
715. 28 
285.oS 

16. 00 
15. 00 
15. 00 
I. 00 

I. 25 

452.99 
488.26 

55.75 
6II. 59 
18o. 00 

6.45 
7.95 

420.65 
18.50 

128.92 
49. 54 
24.28 

349.52 
3.50 

18. 00 

228.40 
l I. 60 

384.55 
20.85 

658.07 
14. 20 
29.99 

140.go 
28. 56 



COAF-T AND GEODETIC SUR VEY REPORT, 1902. 

Statement of the expenditures of the United States Coast and Geodetic Survey /or the fiscal 
year ended June 30, I902-Continued. 

GEXERAL EXPE~SES, 1902-Continued. 

To whom paid. On what account. 

Chas. C. Smith . . . . . . . . . . . . . . . . . . . Stationery ............................ . 
C. \V. Smith. . . . . . . . . . . . . . . . . . . . . . Office horse ........................... . 
Frank C. Snyder. . . . . . . . . . . . . . . . . . Miscellaneous ........................ . 
Standard Oil Co ....................... do ............................... . 
Ovid St. ::\:larie ................... · 1' Extra labor ........................... . 
C. F. Starke ...................... Instrument shop .. : ................... . 
G. E. Stechert .................... i Books, subscriptions, etc ................ I 
Sutherland & Carr . . . . . : ......... I Instrument shop and contingencies ...... 

1 
Sussfeld, Larsch & Co ............. : Instruments .......................... . 
A. P. Swoyer & Co ................ i Instrument shop ...................... . 
M. A. Tappan & Co . . . . . . . . . . . . . . . Miscellaneous .......................... ~ 
Tengwall File a_nd Ledger Co . . . . . . St'.1tionery, etc ......................... j 
The Beck Du~hcator Co ........... Miscellaneous ........................ . 
The Chesapeake and Potomac Tele- Exchange, rental, etc ................. . 

Subscriptions ......................... . 
Electrotyping plant ................... . 
Rook ................................. . 
Miscellaneous ......................... . 
Advertising ........................... . 
Stationery ............................ . 
Printing supplies and zinc ............. . 

phone Co. 
The Cumulative Index Co ........ . 
The Electric Storage Battery Co ... . 

r The Engineering Magazine ....... . 
The J. C. Ergood Co ............. . 
The Evening Star and Newspaper Co 
The Fred Macey Co., Limited ..... . 
The Fuchs & Lang Manufacturing 

Co. 
The Geo. \V. Knox Express Co .... . 
The Grove Lime and Coal Co ..... . 

Transportation. . . .................... . 
Miscellaneous ......................... . 
Instrument shop and miscellaneous ..... . 
Contingencies ......................... . 

The Hansen and Van \Vinkle Co .. . 
The Julius Lansburgh Furniture 

and Carpet Co. 
The Inland Printer Co ............ . Rook ................................. . 
The McMillan Co ................ . Rooks and subscriptions ............... . 
The Marine Review Publishing Co . Book ................................ . 
The McDermott Carriage Co ...... . Office wagon .......................... . 
The Maurice Joyce Engraving Co .. 
The M. Lindsay Rubber Co ....... . 

Engraving ............................ . 
Miscellaneous ......................... . 
Stationery and miscellaneous .......... . 
Miscellaneous ....... , ................. . 

The Newberry Library ............ . 
The Red "C" Oil Co ............. . 
The Scoville & Adams Co., of New Photo supplies ........................ . 

York. 
The Shaw-\\'alker Co .............. Miscellaneous ......................... . 
The Smith Premier Typewriter Co ........ do ............................... . 
The Strowger Automatic Telephone 1 Rent of telephones .................... . 

Exchange. 
The University of Chicago Press .... Subscriptions ......................... . 
The Washington Post Co . . . . . . . . . . Advertising ........................... . 
The Wert Electric Co ............. Electrical supplies ..................... . 
Jas. F. Topham .................... Miscellaneous ......................... . 
Leo Uhlfelder .......................... do ............................... . 
United States Electric Lighting Co . Electricity ............................ . 
United States Express Co. . . . . . . . . . Transportation ........................ . 
United States Marine-Hospital Serv- Miscellaneous .......................... . 

ice. 
United States Naval Institute ..... . 
United States Typewriter Supply Co 
T. \V. Van Hoesen ............... . 

Subscri:etion .......................... . 
Typewnter and repairs ................ . 
Instrument shop ...................... . 

Valley Paper Co. . . . . . . . . . . . . . . . . . 
Washington Gaslight Co .......... . 
F. Weber & Co .................. . 
W eltsbach Co .................... . 

Chart paper ........................... . 
Gas .................................. . 
Engraving supplies .................... . 
Miscellaneous ......................... . 

Amount. 

$3.00 
150.00 

5.00 
5.37 
5.56 

3r. 53 
3o6.91 

27. IO 
384. 8o 
378.00 

9.09 
70.38 
6.oo 

58. IO 

5.00 
393.75 

5.00 
26. 91 
5.04 

122. 25 
4.44 

27. 90 
5.95 

27.05 
ro.50 

I. 50 
II. 85 
8.oo 
2.40 
4.30 
2. 00 

112.50 
16. 12 
20.44 

5.53 
27.70 

168.oo 

4.00 
6.30 

130.00 
10.35 
4.50 

442. 34 
25.79 
22.52 

3.50 
91. 96 
14.40 

l 404.32 
943.30 

4.8o 
3.8o 



REPORT OF THE SUPERINTE!\DENT. 41 

Statement of tlze expenditures of tlze United States Coast and Geodetic Survey for the fiscal 
year ended June 30, I902-Continued. 

GENERAL EXPENSES, 1902-Continued. 

To whom paid. On what account. 

I 
I 

\Vestern Union Telegraph Co . . . . . . Telegrams ............................ .' 
Weston Electric Installation Co . . . . Instruments ........................... I 
Louis \Veule .......................... do ................................ i 
William \Valters Sons ............. Office wagon .......................... . 
Conrad Witner. . . . . . . . . . . . . . . . . . . . Books ................................ . 
\Voodward & Lothrop ............. Office furniture, books, etc ............ . 
\Voodruff Manufacturing Co . . . . . . . Miscellaneous ........................ . 
\Vyckoff, Seamans & Benedict . . . . . Typewriter and repairs ............... . 
Yawman & Erbe Manufacturing Co. Stationery ........................... . 
\Vm. J. Zeh ....................... Fuel ................................ . 
Carl Zeiss ........................ \ Instruments ......................... . 
Jas. Zentmayer .................... 

1

. Instrument shop ..................... . 
Chas. Zimmisch. . . . . . . . . . . . . . . . . . . Extra labor .......................... . 
Zucker & Levett & Loeb Co . . . . . . . Electrotyping supplies ............... . 

Amount disbursed ................................................. . 
Railroad accounts referred to Auditor ..................................... . 
Accounts settled by Auditor for stationery furnished by Treasury Department 

Expenditures ..................................................... . 

Appropriation ............................................................ . 
Expenditures ............. _. . . . . . . . . . . . . . . . . . . . . . . . . . ................... . 

Unexpended balance ....... · · ... · . · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 

CLASSIFICATION OF EXPESD!TURl<:S FOR GENl<:RAL EXPEXSES, 1902. 

On what nccount. 

Instruments and repairs of same ........................................... . 
Instrument shop and carpenter shop ....................................... . 
Books, maps, charts, and subscriptions .................................... . 
Chart paper ................................ : ............................. . 
Copper plates and zinc ......................................... " .......... . 
Engraving, printing, photolithographing, and electrotyping supplies ........ . 
Photolithographing and printing from stone and copper .................... . 
Stationery .............................................................. . 
Trat~sportation of instruments and supplies ................................ ·I 
Office horse and wagon ........................................... - ....... ·I 
Fuel .................... ·················································· 
Gas .................. .,, .................................................. . 
Electricity ........................................................... : ... . 
Telegrams ........................................ ····· .................. . 
Ice ................................ · ..................................... . 

}~i~~;;~~I~~· : : : : : : : : : : : : : : : : : '. : : : : : : : : .: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Extra labor .............................................................. . 
Traveling expenses (office) ............................................... . 
Suboffice expenses in San Francisco and Manila ............................ . 
Office furniture ........................................................... . 
Electrotyping plant ....................................................... . 
Miscellaneous expenses and contingencies of all kinds ...................... . 

Total .............................................................. . 

Amount. 

$330.77 
105. 00 
93.00 
79. 20 
13. 29 

424. 15 
163.6o 
II5. 65 

7.86 
162.50 
116. 46 

2. 16 
3. 75 

168.66 

33 8o3.33 
. 65 

542.47 

34 346.85 

34 500. 00 
34 346. 85 

153. 15 

Atnount. 

$5 929. 07 
2 o67.32 

905.35 
3 143.98 

91 I. 62 
3 418.54 
3 267.24 
l 535.37 

326.76 
673.67 

l 162. 50 
909.30 
292.c;i4 
616. 19 
271. 28 
150.30 
226. IO 

I 987.69 
38. 25 

970.68 
l 750.oS 
2 472.43 
l 321. 19 

34 346.85 



42 COAST AND GEODETIC SURVEY REPORT, 1902. 

Statement of the expenditures of tlze United States Coast and Geodetic Suri191 for the fiscal 
)'ear ended June Jo,. I902-Continued. 

PAY, ETC., OF OFFICERS AND l\IEX, VESSELS, COAST SURVEY, 1902. 

I . 

, _________ T_o_'_vl~~-1-n_r_ai~·----- _j _______ o_'_'_"_·h_a_t_n_cc_o_u_n_t. __ -----I 

H.J. Atwell ....................... · Pay ............................... . 
Alexander Bain ........................ do .............................. . 
Robert Boyd ....... : .............. j ..... do . . . . ......................... . 
J.B. Boutelle ..................... " Pay rolls, schooner Eagre ............. . 
Gershom Bra<lford, 2d ............. ' Pay ................................. . 
E. F. Dickins . . . ................ : Pay rolls, steamer Gedney ............ . 
Harry Elv ........................ J Pay ................................. . 
R. L. Fm:ls ........................ ' Pay rolls, steamer Blake .............. . 
G. L. Flower . . . . . . . . . . . . . . . . . . . . . . l'ay rolls, schooner l\latchless ......... . 
H.F. Flynn ....................... Pay of surgeons ....................... . 
0. B. French . . . . . . . . . . . . . . . . . . . . . . Pay roll, steamer Blake ................ I 
J. J. Gilbert . . . . . . . . . . . . . . . . . . . . . . . Pay rolls, steamer Pathfinder ........... 1 

C. L. Green ....................... ; Pav rolls, steamer Bache ............... . 
Thos. S. Hundley .................. ' Pa:)' .................................. . 
J. Koiljonl. ............................ do ............................... . 
Jas. A. McGregor ....................... do ............................... . 
Fremont Morse . . . . . . . . . . . . . . . . . . . Pay of deck officer .................... . 
John Nelson... . . . . . . . . . . . . Pay ................................... : 
J. F. Pratt. ....................... ., Pay rolls, steamer Patterson ............ : 
G. R. Putnam .................... · 1 Pav of surgeon ......................... · 
II. \V. Rhodes ..................... Pa)· rolls, steamer Research ............. ' 
L. C. Ritchie ...................... ; Pay .................................. . 
Aug. F. Rodgers .................. , Pay of enlisted men .................... : 
John Ross ....................... · [ Pay rolls, steamer Hydrographer ........ i 

~·~::~;s~g~~1lth:::::::::::::::::: :
1

. ~~.>'.~1~·::::::::::::::::::::::::::::::: :' 
James Sullivan ......................... do ............................... · J 

\\'. I. Vi1~al..: .......... :........ Pay rolls, steamer Bache ............... . 
D. B. \Vamwnght ................. '[ Pay rolls, steamer Blake ................ · 
D. B. Wainwright, jr .............. Pay ................................... i 
Arthur L. Webb ......... : ...... ···i· .... do··· ...... ···· · · ··· ...... ·······I 
F. F. \Veld ...................... ·1 Pay rolls, steamer Hydrographer ...... ·: 
P. A. \Velker . . . . . . . . . . . . . . . . . . . . . Pay rolls, steamers Blake and Bache ... . 
Ferci. \Vestdahl ................... ! Pay rolls, steamer McArthur ........... . 
Fred A. Young.: .................. : Pay rolls, steamer Endeavor ............ 

1 
Amount disbursed .................................................. . 

Account settled by Auditor for account of Lars Gunderson, deceased ......... -'. 

Expenditures ..................... · ...... · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·I 

Amount. 

$140. 32 
331. 29 
I Ii. 92 

I4 09S. 27 
!Si.SO 
812. 05 

4.33 
13 109. 09 
9 962. IO 

298.87 
866.93 

36 229.90 
308. 83 

i9· 76 
15.00 

100. 00 
300.00 
156.63 

19 712.04 
625.00 

2 625. 92 
900.00 
449. 96 

3 998. 93 
173. 87 
200. 00 
115. 00 
211. 79 

I I 16. 67 
6.45 

87. 10 

3 283.89 
21 008.93 
11 77i· 91 
13 758. 96 

16s 171. 21 I 
43.55 

165 214. 76 I 
'-~·==~~i 

Appropriation ........................................................... : 1h2 745. oo I; 

Expenditures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 214. 76 

Unexpended balance ................................... · .. · .. · · · · · · ... 1-·1·;-~o~[ 
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Statement ef tlie expenditures ef the United States Coast and Geodetic Suri•cJ' for tile fiscal 
year ended June 30, I902-Co11ti11ued. 

PAY, ETC., OF OFFICERS AND ::\lEN, VESSELS, COAST SCRVEY, 1901 A::->D 1902. 

To whom paid. - l------0_1_1 '_'·_11_a1_a_c_c_o'_"_'1_. ----·-----i-- -~:11on11t. 
Chas. F. A<lae ..................... · Pay as watch officer .................. . 
Frank H. Ainsworth ............... ; ..... do . . . . . . . ...................... . 
Wm. G. Appleton ................. 1 

••••• do .............................. . 
\\'m. 1\1. Atkinson ...................... <lo .............................. . 
H. F. Cauffman ................... ' ..... <lo . . . . . . . . . . . . . . . . . . . . . . . . ..... . 

~:·~~1br~l~;~w~~~::: : : . : : : : : : : : : : : : ! : : : : : ~~ : : : · : : : : : : : : : : : : : : : : : : : : : : : : : : : 

tn~i~1~}~~~~i~r::::::::::::::::: t::: ::~~:::::::::::::::::::::::::::::.:: 
John G. Fels ...................... i ..... <lo ............................... . 
C. \\'. Fitzgerald .................. · ..... do ............................... . 
Lawrence C\1. Furman .............. 1 

••••• do ............................... . 
\\'m. F. GloYer. . . . . . . . . . . . . . . . . . . . ... do .............................. . 
N. G. Grayson ......................... do ............................... . 
Can non L. Green ....................... do ............................... . 
Thos. L. Jenkins . . . . .................. clo . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
\'ictor R. Lyle... . . . . . . . .............. <lo ............................... . 
Chas. Ly~uan .................... ·I· .... do .............................. · · 
Joseph\\. McGrath .................... do ............................... . 
J as. A. C\1cGregor . . . . . . . . . . . . . ... ·I· .... do ............................... · 

~~~~~~¥,:!~~~:~~:: : : : : : : : : : : : : : : : : : I : : : : ~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Howarcl \V. Rees .................. : ..... do ................................ ' 
Henry S. Smith ................... ! . . . . do ................................ ' 
~lu~s. A. Thompson ................ 

1

: ..... <lo . . . . . . ......................... . 
II. S. Throckmorton .................... do ................................ . 

Expenditures ...................................................... .. 

~~~:~1illt~;;~~1 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : : : : : : : • 

Unexpended balance .............................•............... '''! 

PARTY EXPENSES. 

ATLANTIC COAST, ETC. 

To whom paid. Ou what account. 

Chas. F. Adae ..................... i Traveling expenses ................... . 
Adams Express Co . . . . . . . . . . . . . . . . Transportation ........................ . 
American Steam Gauge and Valve Outfit, steamer Endeavor .............. . 

$805. (X) 

I Sj0.00 
I 620. 00 

l 475· 00 
49.50 

l 500. UO. 
110. 00 

375. ()() 
483.00 

l 429.99 
307. 91 
56o. (>() 

500. ()() 
I 620.00 

263.39 
I 620. 00 

131. 29 
I 540. 65 
1 500.co 

88o.oo 
333.93 
447.85 
I 12. 50 

I 38o. 00 
165.32 
292. i4 

I 440. 00 
14.66 

24 527. 73 

27 500.00 
24 52j. 73 

2 972. 27 

Amount. 

$1 I. 45 
28.69 
10.50 

Manufacturing Co. 
D. Ballat1f ........................ Soun<ling machines and tubes........... 410. 00 
C. F. Bennett ..................... Repairing launch . . . . . . . . . . . . . . . . . . . . . . 397. 43 
W. H. H. Bixler & Co .............. Supplies for steamer Blake.............. I 172. 35 
Blue Line Transfer Co. . . . . . . . . . . . . Transportation ........................ · 22. 56 
J.B. Boutelle ...................... Combmed operations, schooner Eagre... 3 932. 33 
Wm. Bowie ....................... Hydrography.......................... 512. 72 
Andrew Braid ..................... I Topography . . . . . . . . . . . . . . . . . . . . . . . . . . . 54. 40 
Brown Warehouse Co ............. I Storage ........ ., . . . . . . . . . . . . . . . . . . . . . . . 30. oo 
P.H. Brundage ................... 

1 

Topography ................... ···=1 ____ 2_.ss 



44 COAST AND GEODETIC SUR VEY REPORT, 1902. 

Statement ef the expenditures ef the United States Coast and Geodetic Survey for the fiscal 
year ended June 30, I902-Continued. 

PARTY EXPE~SES, 1902-Continued. 

ATLANTIC COAST, ETC.-Continucd. 

To whom paid. Atnount. On what account. 1' 

~~~~~~~~~~--~~~ 

Bureau of Supplies and Accounts, Coal and sounding ~ire for vessels ...... j 

Storage ................................ 1 

Services .............................. , 
Repairs to launch ..................... . 
'fraveling expenses ..................... 

1

1 

Topography .......................... . 
Storag~ and overhauling launch ......... 

1 
Travehng expenses ..................... : 
Triangulation .......................... I 
Combined operations, steamer Blake .... i 

~avy. 
E. F. Busick ..................... . 
P. B. Castles ..... ~ ............... . 
Clifton J. Claridge ............... . 
W. C. Dibrell .................... . 
J. W. Donn ..................... . 
C. Dunn & Son .................. . 
Swepson Earle ................... . 
\V. B. Fairfield ................... . 
R. L. Faris ................... ". ... . 
Geo. 1,. Flower ................... . Combined operations, schooner :\fatchless 

Topo~~aphy .......................... . 
Repatnng launch ..................... . 
Triangulation .................. : ...... . 
Repairing launches .... ·: ........ ...... . 

Stellman Forney ................. . 
Forsberg & :Murray .............. . 
Owen B. French .................. . 
Gas Engine and Power Co. and C. 

L. Seabury & Co., Consolidated. 
F. D. Granger .................... . 
H. C. Graves ..................... . 
C. L. Green ...................... . 

Triangulation ......................... . 
Traveling expenses .................... . 
Hydrography, steamer Bache .......... . 

Chas. E, Hansen ................. . Services .............................. . 
James Syndicate, Limited ....... . 
Thos. L. Jenkins .................. . 

Sounding machines ................... . 
Traveling expenses .................... . 

S. M. Johnson & Son ............. . 
J. B. Kendall ..................... . 

Coal for steamer Hydrographer ........ . 
Instru1i'1ent shade ..................... . 

Anton K viljoid ................... , 
E. R. Latham .................... . 
L. H. Miller Safe and Iron \Vorks .. . 
Chas. Lyman ..................... . 
Maddrix & Somers ............... . 
Marine Engine and Machine Co ... . 

Traveling expenses ................... . 
Combined operations, steamer Bache ... . 
Safe for steamer Hydrographer ........ . 
Traveling expenses .................... . 
Repairingsounding machine ........... . 
Outfit for schooner Eagre .............. . 

John E. McGrath ................. . 
James A. McGregor ............... . 
Merchant and Miners' Transporta-

tion Co. 

Triangulation ......................... . 
Traveling expenses .................... . 
Outfit for launch ...................... . 

R. McD. Moser .................. . 
Moore Bros ...................... . 
A. T. l\losman .................... . 
F. P. Murphy .................... . 
Murray & Tregurtha Co .......... . 
National Coal Co ............... . 

Traveling expenses ................... . 
Purchase of typewriter ................ . 
Triangulation ......................... . 
Outfit, steamer Hydrographer .......... . 
Outfit for launch ...................... . 
Coal for steamer Blake ................ . 

National Vaccine Establishment .. . 
John Nelson ..................... . 
New York and Porto Rico Steam-

ship Co. 
New York Steam Fitting Co ....... Outfit, steamer Hydrographer .......... . 
Norfolk and Washington Steam- Transportation ........................ . 

boat Co. 

Medical supplies ...................... . 
Triangulatton and topography ......... . 
Freight .............................. . 

H. G. Ogden . . . . . . . . . . . . . . Traveling expenses, etc ................ . 
Geo. Olsen ............................. do ............................... . 
William E. Parker ...................... do ............................... . 
Pennsylvania Railroad Co . . . . . . . . . Transportation ........................ . 
Joan Petterson... . . . . . . . . . . . . . . . . . Traveling expenses ................... . 
Paul Policar . . . . . . . . . . . . . . . . . . . . . . Oil for vessels ........................ . 
Talbot Pulizzi. .................... _Traveling expenses ................... . 

$r 878.00 

20.9s 
18o. 6s 
28.09 
46.30 

2 821. 41 
2s.6s 
4.80 

s 187.4s 
4 086.4s 
3 392.98 
4 432.33 

199.00 
I 931. 42 

I 31. 65 

790. JO 

I. SS 
13s.66 
734.00 
400.41 

I. 7S 
47. 8s 
2.00 

21. IS 
2 29s.72 

20.00 
48.70 

2. 00 
17.00 

l 739· 42 
I. 30 

27s.oo 

8.oo 
S3· 00 

I 173. 26 
109· 5S 
67.47 

31s.oo 
6. 2s 

s 481. 86 
8. 79 

46s.oo 
I, 61 

679.84 
12.go 
3.9s 
s.oo 

25.97 
3.00 
I. 8o 
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Statement of the expenditures of the United States Coast and Geodetic Survey for the fiscal 
year ended June 30, I902-Continued. 

PARTY EXPENSES, 1902-Continued . 

. \TLANTlC COAST, ETC.-Contiuued. 

To whom paid. On what account. 

Revenue-Cutter Service. . . . . . . . . . . Flags ~nd bunting .................... ·I 
Jose Vano Reyes .................. Traveling expenses ................... . 
H. V./. Rhodt-s .... , ............... Topography ........................ ,. .. 
A. C. L. Roeth . . . . . . . . . . . . . . . . . . . . Traveling expenses .................... . 
John Ross ....... , ................ Hydro~raphy, steamer Hydrographer .. . 
\\'illiam Sanger,......... . . . . . . . . . Traveling expenses ................... . 
Edwin Smith . . . . . . . . . . . . . . . . . . . . . Triangulation ......................... . 
Vladimir Sournin ..... , , . . . . . . . . . . Services . . . . . . . . . . . . . . . . . . . . . . . . ..... ! 
Spedden Shipbuilding Co. . . . . . . . . . Outfit, steamer Hydrographer ........... ! 
Standard Oil Co ........... , .. , . . . Oil for steamer Blake ................. . 
W. Stebbins & Sons . , ..... , . , . . . . . Repairs to launch Rudy ............... . 
Ste\'enson & McGee. . . . . . . . . . . . . . . Cover for launch ...................... . 
Th.e George. \V. Knox Express Co . . Transportation ....................... . 
The Jas. Reilly Repair and Supply Outfit for steamer Hydrographer and 

Co. launch. 
The Nottingham & Wrenn Co ...... CoalandwaterforsteamerHydrographer. 
The Smith Premier Typewriter Co . Typewriter for steamer Blake .......... . 
The Townsend & Downey Ship I Outfit for steamer Bache .............. . 

Building and Repair Co. 
C. A. Th.ompson ........ , .... ,.. . . . Traveling expenses ................... . 
0. H. Tittmann .................. ., ..... do .............................. . 
John Turnbull & Co., jr ........... ' 
Vnited States Express Co ......... . 
E. \\',Vacher .... , , , .......... , .. . 
W. In·ing Vinal. ................ . 
I>. B. \Varn wright ......... , ...... . 

·Wallace & Gale .................. . 
Fred Walpert & Co .............. . 
A. I.,. \Vebb ...................... . 
F. F. \Veld ....................... . 
P.A. Welker ..................... . 

Supplies, steamer Blake ............... . 
Transportation ......... : ............. . 
Supphes for schooner Qmck ........... . 
Topography and triangulation ......... . 
Combined operations, steamer Blake .... . 
Outfit, steamer Hydrographer .......... . 
Supplies, steamer Blake ............... . 
Traveling expenses .................... . 
Topography ........................... . 
Combined operations, steamers Blake and 

Bache. 
\Vestern Union Telegraph Co ..... . 
Wm. E. Woodall & Co_ ........... . 
Edwin F. White ................. . 
J. William Yates, jr .............. . 
Fred A. Young ................. '. .. 

Telegrams ............................ . 
Storage ............................... . 
Tra\'eling expenses .................... . 
. . . . do ............................... . 
Hydrography, steamer Endeavor ....... . 

Amount disbursed .................................................. . 
Railroad accounts referred to Auditor for settlement ........................ . 
Accounts settled by Auditor for coal, sounding wire, medical and ordnance 

stores furnished by Navy and \Var Departments and Marine-Hospital Service. 

Expenditure~ ...................................................... . 

Balance on hand, Report for 1901 .......................................... . 
Appropriation, sundry civil act, June 28, 1902 .............................. . 

Expenditures 

Present unexpended balance .................. /lj.: .. · ................. . 

An10Jnt. 

$200.52 
8. l'l 

881. 89 
II. 40 

2 355. 18 
4.55 

462. 07 
434.57 

95. 14 
22.66 
51. 00 

142.50 
95.79 

2 305. 93 

67. 28 
8o.oo 
19. 72 

5.05 
25.30 
81. 30 
25. IO 
18.65 

2 901. 94 
I 547.16 

147.69 
25.45 
10.30 

2 098.48 
II 426. 49 

. 43 
120.00 

3.22 

3.55 
3 6<)2. 97 

75 299.35 
94. 25 

I 588. 17 

76 981. 77 

64 120. 94 
70 000.00 

134 120.94 
76 cj31. 77 

57 139. 17 



COAST A~D GEODETIC SURVEY REPORT, 1902. 

Statement of the expenditures of tlze United States Coast and Geodetic Surve)' for the fiscal 
year ended June 30, I902-Continued. 

PARTY EXPE~SES, 1902-Continued. 

PACIFIC COAST. 

----------------- --- ··-- --
To ·wh0111 paid. On what account. 

i 
Adams Express Co ............... . 
American Steam Gauge and Valve 

Co. 

Transportation ......................... ' 
Supplies for steamer Gedney ........... . 

American Steel and Wire Co ...... . Sounding wire for steamer Patterson ... . 
S. Applegate ..................... . Services .............................. . 
John Bach ....................... . Salary and subsistence ................ . 
Bailey Building Co ............... . Rent ................................. . 
D. nallauf ....................... . Sounding machines and tubes for vessels. 
Barber & Co ..................... . Freight ............................. . 
John Bliss & Co .................. . Sounding machines, etc ............... . 
J.B. Boutelle .................... . Account of steamer Pathfinder. . . . . . .. . 
C. H. Bowker .................... . 
F.H. Brundage ................... . 
Bureau of Supplies and Accounts, 

Traveling expenses .................... .. 
. . . . . do ............................... . 
Coal and sounding wire for vessels ..... . 

Ka,·y. I 
\\'111. H. Burger .................... Traveling expenses .................... . 
P. B. Castles . . . . . . . . . . . . . . . . . . . . Services .............................. . 
Bovne Furniture Co., Limited . . . . . Office furniture ...................... . 
I-1. ·c. Denson . . . . . . . . . . . . . . . . . . . . . Combined operations ................. . 
R. B. Derickson ........................ do ............................... . 
E. F. Dickins . . . . . . . . . . . . . . . . . . . . . Hydrogrnphy, steamer Gedney ......... . 
Dunham, Carrigan & Hayden Co... Supplies for steamer Pathfinder ........ . 
\Vm. Eimheck . . . . . . . . . . . . . . . . . . . . Astronomical ......................... . 
H.F. Flvnn....................... Combined operations .................. . 
Harry L. Ford . . . . . . . . . . . . . . . . . . . Hydrografhy ....................... , .

1 

0. H. French . . . . . . . . . . . . . . . . . . . . . . Combine( operations .................. . 

f ·J ~d~~;~t : : : : · : : : : : : : : : : : : : : : : : ~~~~\~i~~X ~P~;~ti~;;s", ·st~~~~~; r~·ti;ri1;~1~~: 
James ~eill.y Repai~ a~1cl Supply Co.) ~uppli~s for ste1.nner Pathfinder ........ ·1 
James Syndicate, Lmnted. . . . . . . . Sounding maclunes ................... . 
E. B. Latham ..................... Traveling expenses ..................... 

1 

~ia~·:1~\t;::;1;~ :;1;c~: ~£;~~{1;~ ~~: : : : : ~~;r~1~s~: ~~ :l~~;L~1:.:: : : : : : : :·:: : : : : : : : : : : ! 
J.E. :'>lcGnith. . . . . . . . . . . . . . . . . . . . . Geographical pos1hons ................ . 
David ::\loyer ...................... Traveling expenses ................... . 
Frank B. Meyer ................... , ..... do . . . . .......................... . 
H. '?·:Mitchell ..................... ,. qeogr!lphical pos!tions ................ . 
C. E. :vlorfor<l . . . . . . . . . . . . . . . . . . . . . Com b111ecl operations ................. . 
Fremont l\Iorse ................. ·i Hydrography ......................... . 
J. J. :\lurphy ...................... Traveling expenses ....... -............. . 
l\Iurray & Tregurtha Co . . . . . . . . . . . Outfit for launches ................... . 
National Vaccine Establishment . . . Medical supplies for steamers Patterson 

and l\lcArthur. 
Outfit for steamer Pathfinder .......... . 
.... do .............................. . 

T. S. & J. D. Negus ............. . 
Pacific Hardware and Steel Co .... . 

Traveling expenses .................... . 
Combined operations, steamers Patter-

son and Gedney. 

\Vm. E. Parker .................. . 
J. F. Pratt ....................... . 

G. R. Putnam .. ; .. "..... . . . . . . . . . ~ombined oper~tions ................... 
1 Revenue-Cutter Service ............ Mags ~ml buntmg ..................... 

1

. 

Jose Vano Reyes .................. Traveling expenses .................... . 
H. \V. Rhodes .................. , , . Hydrography ........................... , 
H. P. Ritter ................... .:;~<-combined operations ................... I 
Aug. F. Rodgers ................ ".~~ .... do ································/ 
H. B. Roelker. . . . . . . . . . . . . . . . . . . . . Outfit for steamer Pathfinder ........... . 
San Francisco Typewriter Exchange Typewriter ........................... ·I 
Seattle Electric Co . . . . . . . . . . . . . . . . Services ............................... [ 

I 
~~~~~~~~~~----- -

Amount. 

187.50 
100. 00 
97. 20 

230.00 
2 o85.oo 

2.36 
316.00 

6.35 
112.65 
172.50 
954. 18 

120. IO 

143 . .ss 
52. 75 

2 035.58 
l. 395· 49 
4 700.09 
2 973.76 

ll2. 50 
491. 43 
475.45 
857.20 
145. 00 

17 878.97 
JO. UO 

533.90 
46. 25 
32.So 

180.30 
l !18. 35 

624. 15 
42.00 

7. 95 
l 120. 85 

557.48 
l 916.63 

33.o5 
141. 89 

6. 20 

181. so 
257. 56 
I I I. 25 

14 149. II 

5 474- 79 
249.38 
122. 92 

I 816.88 
7 043.59 
s s.+4.86 
2 854.00 

94- 50 
I. JO 
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Statement ef tlze expenditures ef the United States Coast and Geodetic Survey for the fiscal 

; 1ear ended June 30, I902-Continued. 

PARTY EXPEXSES, 1902-Continued. 

PACIFIC COAST-Continued. 

To whon1 paid. On whnt account. 

Earl .B. Sh:iw ........ · · · · ... · · · · · .1 
Edwm Snnth ..................... : 

Traveling expenses .................... . 
Astronomical ......................... . 

The G. E. Bernard Co ............ ·I 
The Geo. \V. Knox Express Co ... . 
The Roberts Safety Water Tube 1· 

Boiler Co. 
United States Express Co .......... . 
Williams Welch .................. · 1 

Ferdinand Westdahl ............. . 

Electric supplies ...................... . 
Transrortation ........................ . 
Supplies for launch ................... . 

Tmnsportation ........................ . 
Services and traveling expenses ........ . 
Combined operations, steamer McArthur. 

Amount disbursed .................................................. . 
Railroad accounts referred to Auditor for settlement ...... :· ................. . 
Accounts settled by Auditor for coal, water, and sounding wire, and medical 

ancl ordnance stores furnished by Xavy and \Var Departments and Marinc-
Hospital Service ....................................................... . 

Expenditures ...................................................... . 

Balance on hand, report for IC)OI ••••••.••••••••.••..•••••.•••.••••.••••••... 
Appropriation, sundry civil act, June 28, 1902 .............................. . 

Expenditures ...... . 

Aruouut. 

$49. 41 
I 17. 50 

IO. 00 
49.41 
25.04 

39.42 
546. 99 

6 853.45 

750. 23 

103 334. 21 
107 500. 00 

210 8;)4. 21 
C)O 589.87 

Present unexpended balance.......................................... 120 244. 34 

SPECIAL SCR VEYS. 

·ro whom paid. I On what nccount. A111ount. 

~~----------------'--------------------------
! 

Blue Line Transfer Co ............. j Transportation ........................ . 
E. S. Randall Potomac River Linc ' ..... do ............................... . 

Co. 
H. L. l\Iarinclin ................. . 
)loore Bros ..................... . 
0. H. Tittmann ................. . 
C. H. Sinclair ................... . 
Geo. \\'. Knox Express Co ....... . 
United \Varchouse Co ........... . 

Triangulation and hydrography ........ . 
Purchase of typewriter ................. . 
1'raveling expenses .................... ·I 
N. \\'. Boundary ...................... . 
Transportation ........................ . 

. .... <lo . . . . . . . . . ..•••••............... 
D. B. \Vainwright ............... . Traveling expenses .................... . 

f.20.39 
I. 00 

667. 18 
36.50 
49.65 
89.44 

I. 19 
2. 75 

33· 30 
1-------i 

Amount disbursed .................................................. . 
Railroad accounts referred to Auditor for settlement ........................ . 

Expenditures ....................................................... . 

Balance on hand, report for 1901 ........................................... . 
Appropriations, sundry civil act, June 28, 1902 ............................. . 

Expenditures ............................................................. . 

Present unexpended balance ......................................... . 

891. 40 1· 

IO. II 

C)OI. 51 I 
-I 

s 639. 87 1· 

13 400.00 
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Statement of the expenditures of the United States Coast and Geodetic Survey for the .fiscal 
year ended June 30, I902-Continued. 

PARTY EXPENSES, 1902-Continued. 

RECAPITUI,ATION. 

[Showing expenditures in gross by subitems.] 

On what account. 

Atlantic coast, etc ........................................................ . 
Paci fie coast, etc ......................................................... . 
Special surveys .......................................................... . 

Amount disbursed .................................................. . 
Railroad accounts referred to Auditor for settlement ........................ . 
Accounts settled by Auditor for coal, water, and sounding wire, and medical 

and ordnance stores furnished by Navy and \Var Departments and Marine-
Hospital Service ........................................................ . 

Expendit:lres ...................................................... . 

Balance on hand, Report for 1901 .......................................... . 
Appropriations, sundry civil act, June 28, 1902 ............................. . 

Total amount available ............................................. . 
Expenditures ............................................................ . 

Present unexpended balance . . . . . . . . . . . . . . . . ....................... . 

CLASSIFICATIOX OF EXPI':NDITURES FOR PARTY EXPENSES. 

~~§~1;•·· ••••.•••••.•••••••••••••••••••.•.• ::········ •••. · •..••...• : 
Total ...................................................... · ......... 1 

STEAMER FOR COAST SUR VEY. 

On what account. 

Atuount. 

$75 299.35 
87 707.41 

891. 40 

163 898. 16 
2 236. 59 

2 338.40 

168 473. 15 

361:! 995.02 
168 473. 15 

198 52r. 87 

$49 219.45 
48 II6. 20 
69 162.50 

I 975.00 

168 473. 15 

Amount. I To whom paid. I 
!- -------;---1 

j James Reilly Repair and Supply Co.I Final payment for steamer Hydrographer. 

I 
Balance on hand, Report for 1901 .......................................... . 
Expended since, as above ................................................ . 

$500.00 

500.00 
500.00 
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Statement ef the expenditures ef the United States Coast and Geodetic Survey for tlze fiscal 

J 1ear ended June 30, I902-Continued. · 

STEAMER BACHE, COAST SUR VEY. 

To whom paid. On what account. Amount. 

The Townsend & Downey 
building and ~epair Co. 

Ship- Rebuilding steamer Bache ..... . ······· $24 386. 75 

24 982. r7 Balance on hand, Report for 190r ....... · ................................... 
Expended since, as above ................................... : .............. , 24 386.75 

I 
Present unexpended balance .......................................... · J 595.42 

GENERAL EXPENSES, 1900. 

To whom paid. On what account. 

R.R. Bowker .................... . Book ................................. . 
Louis P. Casella .................. . Instruments .......................... . 
Lemcke & Buechner ............ . Books ................................ . 
E. S. Ritchie & Sons .............. . Miscellaneous ........................ . 

Expenditures ...................................................... . 

Balance on hand, Report for r90r .......................................... . 
Expended since, as above .................................................. . 

Present unexpended balance. . . . . . . . . . . . . . . . . . . . . . . ................ . 

PARTY EXPENSES, r90r. 

STATE SURVEYS, ETC. 

To whom paid. 

Railroad accounts referred to Auditor for settlement ........................ . 

Balance on hand, Report for 190r .......................................... · 1 

Expended since, as above ................................................. . 

Present unexpended balance ......................... · · · · · · · · · · · · · · · · 1 

R liCAPlTULA TION. 

[Showing expenditures in gross, by subiterus.] 

State surveys, etc ............................... · ........................... 1 

Amount. 

$2.00 
236.76 

15. 64 
20.00 

56.00 

Amount. 

$1. 18 
·-----------

So.07 
r. r8 

------1 

$r. r8 
1----

Balance on hand, Report for l9QI........................................... 5 413. II 
Expended since, as above.. .. .. .. . . . . . . .. .. .. .. .. . . . . . .. . . .. . . . . . . . .. . .. . . .. I. r8 

Present unexpended balance ........................................ · 5 41r. 93 

------·--·----------------------------------'-------" 
10515-03-4 
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Slatem~nt of the expenditures of the United States Coast and Geodetic Survey .for the fiscal 
year ended June 30, z902-Continued. · 

REPAIRS OF VESSELS, 1qoi. 

•ro whom paid. On what account. 

Murray & Tregurtha Co ........... Launches of steamer Pathfinder ........ . 
J. F. Pratt ......................... Steamer Gedney ....................... . 
Spedden Shipbuilding Co .......... Steamer Blake ........................ . 

Expenditures .......................................................... I 

Amount. 

$I 455.00 
4 537.00 
2 907.00 

8 899.00 
---·---

Balance on hand, Report for 1901 ........................................... • 
Expended since, as above .................................................. ; 

Present unexpended balance ........................................... 1 

13 165.59 
8 899.00 

4 266.59 

·------------------------------·------·-----·---
CONTINGENT EXPENSES, OFFICE OF STANDARD WEIGHTS AND MEASURES, 1901. 

------··-· ----------.,----------, 
To whom paid. On what account. 

Franz Schmidt & Haensch ......... , Instruments .......................... . 
Kruss, A. . . . . . . . . . . . . . . . . . . . . . . . . . Apparatus ............................ . 
Siemens & Halske ..................... do ............................... . 
Wyckoff, Seamens & Benedict. .... j- Typewriter ........................... . 

Expenditures. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . 

Balance on ~and, Report for 1901 .......................................... . 
Expended since, as above ................................................ . 

Present unexpended balance .................... · · · · · · · · · · · · · · · · · · .· · · · · / 

GENERAL EXPENSES, 190r. 

To whom paid. On what account. 

--------------- -·-------··-----------

Cumulative Index Co ............. ! Subscription .......................... . 
Lemcke & Buechner . . . . . . . . . . . . . . Books ................................ . 
Stechert, G. E ........ : ............ I Books ................................ . 
The George W. Knox Express Co .. i Transportation .................... " ... . 

An1ou11t. 

f.320.34 
23.06 
39. 16 
82.00 

573- 72 

Atnount. 

$5.00 
7.00 
9. so 
,,. 21 

Amount disbursed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24. 71 . 
Railroad accounts referred to auditor for settlement . . . . . . . . . . . . . . . . . . . . . . . . 5. 52 I 

Expenditures ................... ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·: ,~.~~o~-~~ I 
Balance on hand, report for 1901 ............................................ : 187. 26 
Expended since as above ..... , ............................................. i 30. 23 

1--·------
Present unexpended balance ..... ·. · .. · · · · · · · · · · · · · · · · · · · · · · · ········I 157. 03 ' 

I 
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Statement ef the expenditures ef the United States Coast and Geodetic Survey for tlze fiscal 
year ended June 30, I902-Continued. 

PAY, ETC., OF OFFICERS AND MEN, VESSELS, COAST SURVEY, 190r. 

To whom paid. On what account. 

J. J. Gilbert . . . . . . . . . . . . . . . . . . . . . . . Pay of enlisted men ................... . 
J. F. Pratt.... . . . . . . . . . . . . . . . . . . . . . Pay rolls, steamer Patterson ........... . 

Expenditures ............... · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · J 

Balance 011 hand, report for l90I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 

Amount. 

$88.03 
2 906.39 

2 994.42 
----

IS 853.38 
2 994.42 Expended siuce as above ................... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·I 

i----·--

Preseut unexpeuded balance . . . . . . . . . . . . . . . . ........................ ! I2 858.¢ 

GENERAL RECAPITULATION. 

(Showing expenditures and balances for the fiscal year ended June 30, 1902, and for all other accounts included in this 
report]. 

Name of appropriation. ! Appropriated., Expended. 

Salaries, 1902, sundry civil act, Mar. 3, 1901: . I I 
Pay of field officers .............................. $I27 26o. oo 1$112 566. 88 
Pay of office force ............................... ' I45 240. oo I43 967. 95 

Party expenses, 1902, sundry civil act, Mar. 3, I90I.... 69 loo. oo 66 ¢8. 72 
Repairs of vessels, I902: 

Sund:y civil act, Mar. 3, I901 ......... $29 6oo. oo } 
54 

6oo. 00 
Deficiency act, Feb. 14, I902. . . . . . . . . . 25 ooo. oo I 

p~~l~~i;i~. ~~~~~~:~~~~'. ~~~'. .s~.~~:. ~i.~i·l · ~~~'. -~i_a_r:. I ooo. 00 
Geueral expenses, I902: 

Suudry civil act, Mar. 3, 190I ......... $32 ooo. oo i} 
4 5 Deficieucy act, July I, I902........... 2 500. oo ! 3 00· 00 

52 181. 21 

I 000. 00 

34 346.85 

Balances. 

j-----1 

1$I4 693. I2 
I 272.05 
2 I3I. 28 

2 4I8.79 

153. 15 
Pay, etc., of officers and men, vessels, Coast Survey, 

I902, sundry civil act, Mar. 3, I901. . . . . . . . . . . . . . . . . 182 745. oo I65 214. 76 I7 530. 24 
Pay, etc., of officers aud meu, vessels, Coast Survey, 

I90I and I902, sundry civil act, Mar. 3, I90I... . . . . . 27 500. oo 2"972. 27 
Party expenses: · 

Balance on hand, Report for I90I ... . $176 095. 02 } 

A1is:%~!~t~~'.l:. ~~~~?. .c.i~'.~ .~~t'. .J.~1~~ I90 900· 00 366 995. 02 I68 473. Ij I98 52r. 87 

Steamer for Coast Sun·ey, balance on hand, Report 
for 1901 ........ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

Steamer Bache, Coast Survey, balance on hand, Report 
500.00 

for 1901 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 982. 17 
General expenses, I900, balance on ha1td, Report for 

1901 ............................................. . 330.40 
5 413. I I Party expenses, l9oI, balance on hand, Report for 190I. 

Repairs of vessels, 1901, balance on hand, Report for 
l90I... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 165. 59 

Contingent expenses, office of Standard \Veights and 
Measures, 1901, balance on hand, Report for I90I ... 

500.00 

24 386.75 

274.40 
I. IS 

595. 42 

56.00 
8 4u. 93 

4 266.59 

General expenses, 190I, balance on hand, Report for 
I90I,,, , , , , , , , . , , , , , , , , , , , , , . • • • •,,, , , , , , , , , , , , . , 187, 26 30, 23 J57, 03 I 

Pay, etc., of officers and men, vessels, Coast Survey, i 
I90I, balance on hand, Report for r901............. 15 853. 38 2 994. 42 I2 858. 96 I 

Total. ....................................... ~ 070 410~~ M-~;;.-7~- i63 612:-:;-1 

--'------'----------~' 
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VI. OFFICE OF EDITOR OF PUBLICATIONS. 

ISAAC WINSTON, Editor. 
C. F. Dewoody, Stenographer and typewr£ter, Sept. 28 to Nov. I8. 
C. J. Hellerstedt, Stenograplzer and t;pewriter, Nov. I9 to June 30. 

On July l, 1901, the Annual Report for 1900 was running through the press, and 
nearly all. the proof of this publication was read after that date. An index to the 
volume was prepared and the last revised proof was returned to the printer on October 24. 
Bound copies were receh·ed for distribution on April l, 1902. 

The fourteen leaflets prepared for distribution at the Buffalo Exposition were 
revised, and a new edition prepared for printing and sent to the printer on August 6. 
The Spanish translation of thirteen of the first edition of these leaflets was revised by M. 
Felipe Valle, Ingenieur-geographe, Directeur de l'Observatoire astronomique, Professor 
a l'Ecole militaire, Membre du_Conseil superieur du Cadastre, Tacubaya, Mexico, and 
the accuracy of the translation, which has elicited complimentary comment from a 
distinguished Spanish scientist, is due to his courteous kindness. The Spanish edition 
of the leaflets was published on July 24, l90I. An abstract of the work of the Survey 
during the fiscal year ending June 30, 1901, was prepared for the Annual Report of the 
Secretary of the Treasury. 

The Annual Report covering the progress of the work for the fiscal year ending 
June 30, 1901, was compiled, prepared for printing and submitted to Congress ready to 
print on December 6, 1901. This included the work of editing Appendix No. 3. 

The first proof of Special Publication No. 7, ''The Oblique Arc of the United States 
and Osculating Spheroid," was received on January 2 and final proof of this publication 
was returned to the printer on February 27, 1902. Bound copies of the volume were 
received on June 25, 1902. 

The first proof of your Annual Report for 1901 was received on February 25, 1902, 

an alphabetical index was prepared and the final proof was returned to the printer on 
March 25. Bound copies of the volume were received on June 13, 1902. 

A list of geographic names in the Hawaiian Islands was edited and prepared for 
printing. 

United States Coast Pilot, Part VI, Chesapeake Bay and Tributaries, prepared in 
the Office of the Inspector of Hydrography and Topography, was sent to the printer. 
The proof of this publication was read by the Coast Pilot party, but only a few unbound. 
copies were received in advance, by the courtesy of the Public Printer, before the close 
of the fiscal year. 

A volume of Tide Tables for 1903, prepared in the Tidal Division, was sent to the 
printer and nearly all the proof was read by the Tidal Division before the close of the 
fiscal year. 

A new edition of the Catalogue of Charts, prepared in the Chart Division, was 
edited and printed, but no copies were received during the year. 

A large volume, the United States Declination Tables, prepared in the Division of 
Terrestrial Magnetism, was edited and sent to the printer. 

In addition to the above, the routine duties of Editor and numerous assignments 
to temporary duty were performed. 
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Previous to September 28, a typewriter was assigned to this office on two occasions 
for short periods. From November to July, about two-thirds of the time of the type
writer was occupied in compiling a list and catalogue of the publications of the Coast 
and Geodetic Survey, covering the period of its existence, under the direction of the 
Librarian, Mr. E. L. Burchard. 

The publications of the Coast and Geodetic Survey during the fiscal year are given 
in the following list: 

Report of the Superintendent Coast and Geodetic Survey showing the progress of the work 
from July 1, 1899, to June 30, 1900, with the following appendices published also as 
separates: 

No. 3. Oblique Boundary Line between California and Nevada, by C. II. Sinclair, Assistant. 
No. 4. Proportion and spacing of Roman Letters as ascertained from the best examples, by 

Williams \Velch, Draftsman. 
No. 5. The International Latitude Service at Gaithersburg, Md., and Ukiah, Cal., under the 

auspices of the International Geodetic Association, by Edwin Smith, Coast and Geo
detic Survey, and Mr. F. Schlesinger, Special Observer. · 

No. 6. Description of Precise Levels Nos. 7 and 8, Coast and Geodetic Survey, 1900, by 
E. G. Fischer, Chief of Instrument Division, Coast and Geodetic Survey. 

No. 7. Manual of Tides. Part IV A. Outlines of Tidal Theory, by Rollin A. Harris. 
No. 8. The determination of the mean value of a micrometer screw, by Edwin Smith, 

Assistant. 
Report of the Superintendent Coast and Geodetic Survey, showing the progress of the work 

from July I, 1900, to June 30, 1901, with the following appendices published also as 
separates: 

No. 3. On the measurement of nine base lines along the ninety-eighth meridian, by A. L. 
Baldwin, Computer and Chief of Party, with preface by J. F. Hayford, Assistant, etc. 

No. 4. Extension of Tables for the computation of Geodetic Positions to the Equator, by 
John F. Hayford, Assistant, etc. 

No. 5. Detern1ination of relative value of Gravity in Europe and the United States in 1900, 
by G. R. Putnam, Assistant. 

No. 6. Triangulation northward along the ninety-eighth meridian in Kansas and Nebraska, 
by John F. Hayford, Assistant, etc. 

The Eastern Oblique Arc of the United States and Osculating Spheroid, by Charles A. 
Schott, Assistant. (Special publication No. 7.) 

United States Coast Pilot, Pacific Coast, Alaska, Part I, from· Dixon Entrance to Yakutat 
Bay, with inland passage from Juan de Fuca Strait to Dixon Entrance. Fourth edition. 

Bulletin No. 40. Alaska Coast Pilot Notes on the Fox Island Passes, Unalaska Hay, Bering 
Sea, and Arctic Ocean as far as Point Barrow. Fourth edition, with additions and 
changes. 

Notices to Mariners Nos. 273 to 285. 
Fourteen leaflets (illustrated) describing the work of the Coast and Geodetic Survey. 

Second English edition. 
Thirteen leaflets (illustrated) describing the work of the Coast and Geodetic Survey. 

Spanish edition. 

NECROLOGY. 

The loss to the Survey by death during the year was unusually heavy, as shown by 
the following list: 

Mr. William A. Thompson, Engraver,' died on July 22, 19c,1. 

He was born September 18, 1838, at Washington, D. C., and entered the Coast 
Survey as an apprentice in his seventeenth year. He served eighteen months without 
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compensation and was permanently appointed on July l, 1856. His service was con
tinuous until death ended his long and useful life. He was appointed Chief Engraver 
in 1897, and still held that position at the time of his death. 

The numerous copperplates in the archives engraved by him show the excellence 
of his work and form an enduring monument to his patience and industry. 

The announcement of the death of Assistant Schott, issued by the Superintendent, 
is republished below: · 

U.S. COAST AND GEODETIC SURVEY, 
11/ashington, D. C., August I9, I90I. 

The Superintendent announces .with great regret the death of Charles Anthony 
Schott, Assistant in the Coast and Geodetic Survey. After being ill for four months, 
he passed quietly away at his home on July 31, 1901. This sad event has deprived the 
Survey of one of its oldest and most able members. 

Mr. Schott was boni at Mannheim, Baden, Germany, August 7, 1826, and gradu
ated from the Polytechnic School at Carlsruhe with the degree of civil engineer in 1847. 
He came to the United States in 1848, and at once began his life work in the Comput
ing Division of the Coast and Geodetic Survey. During the years 1850 to 1855 he 
acted as Chief of the Division during irregular periods, and from 1855 until the close of 
1899 was continuously in full charge of that important part of the office. 

In 1898 he attended, as the representative of the United States Coast and Geodetic 
Survey, the International Conference on Terrestrial Magnetism, held in Bristol, England. 
On February 4, 1899, at the White House, Mr. Schott was presented by the President 
of the United States with the Wilde prize, which had been conferred upon him by the 
Academy of Sciences of France in recognition of his researches in terrestrial magnetism. 
According to the terms accepted by the academy in founding the prize, it was to be 
given each year to the person from any nation whose discoveries in astronomy, physics, 
chel_llistry, mineralogy, geology, or experimental mechanics are judged by the academy 
to be most worthy of reward. 

On January r, 1900, Assistant Schott was relieved of the burden of the charge of the 
Computing Division, which he had carried with most remarkable success for nearly a 
half century. Thus freed from the daily round of exacting routine duties, and with 
two computers to help him, he was authorized to devote all his time to the problem of 
determining the size and figure of the earth from the geodetic measures made within 
the United States. During 1900 and the first half of 1901 his great work," The Trans
continental Triangulation," was put into print; and the manuscrip~ of his report on the 
"Eastern Oblique Arc of the United States" was made ready for the printer. 

To few men has it been given as to Assistant Schott to have a long and useful life 
completely rounded out in its latter days by the receipt of well-deserved honors and by 
the satisfactory completion of great works. 

At a meeting of the members of the Coast and Geodetic Survey held at the office 
on August l, 1901, the following well-deserved tribute to Assistant Schot.t was unani
mously adopted: 

He was enthusiastic, faithful, and diligent in all duties he was called upon to perform, and through 
his learning and probity earned a reputation extending over two continents which is most worthy of 
emulation. Conscientious and expert in his specialties, geodesy and terrestial mag1:1.etism, his labors 
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added immeasurably to the reputation of the Bureau and of his comrades who gathered the material 
he so ably discussed. The methods of computation now in use in the Bureau are an indelible record 
of his ability. His high ideals of duty and his tireless and persistent striving for them made him 
stand forth as a noble example of the best type of public official, and his uniform kindliness endeared 
him to those who knew him as a friend. 

0. H. T1TT:llANN, Superintendent. 

Mr. Charles Mahon, Draftsman, died on January 8, 1902. Mr. Mahon was a native 
of Pennsylvania and entered the Survey previous to l 850, serving first as hydrographic 
draftsman on board ship, and afterwards as topographic draftsman in the office. In 1850 
he resigned the position of draftsman, but continued to make topographic drawings for 
the Survey under contract until 1853, when he went South and was employed in railroad 
business. He was chief engineer of the Charleston and Savannah Railroad previous to 
the civil war. 

About 1875 he was employed in the Hydrographic Office of the Navy Department, 
and on October 12, 1885, he was again appointed draftsman in the Coast and Geodetic 
Survey and served in that capacity until he died. 

Mr. Edward Henry Courtenay, Computer, died on June 3, 1902. 
Mr. Courtenay. was born April l l, 1842, in Rhode Island, and entered the Coast 

Survey January 2, 1862, in his nineteenth year. 
He was immediately assigned to duty in the Computing Division of the Office, and 

his service was continuous until he died. For many years he was the senior computer 
in the Service. • 

A meeting of his associates in the Computing Division was held on the day after his 
death and the following resolution was adopted: 

That in the death of our late associate, Edward Henry Courtenay, we haYe lost a co-worker whose 
courtesy, patient forbearance, and kindliness endeared him to all, and the Survey a member who has 
devoted his wholeworkinglife with undivided loyalty to its service. We can but feebly pay tribute to 
the memory of a fellow-worker whose splendid attainments are recognized by every member of the 
Survey. A member oQf the Computing Division during the years when its methods were being rapidly 
developed, he was of invaluable assistance with his unusual talent for systematic and careful work. 
For over forty years he gave able and devoted service, and has left in the archives of this Office many 
volumes of his computations and adjustments, work which for accuracy and completeness has no 
equal, and which will always be an enduring memorial to him. 
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59 



Blank page retained for pagination 



TABULAR INDEX OF FIELD WORK. 

EASTERN DIVISION-EAST OF THE J1f/SSISSIPPI RIVER. 

I. Maine. IO. West Virginia. 19. Michigan. 
2. New Hampshire. l I. Maryland. 20. Wisconsin. 
3. Vermont. 12. District of Columbia. 21. Illinois. 
4. Massachusetts. 13. Delaware. 22. Indiana. 
5. Rhode Island. 14. Virginia. 23. Ohio. 
6. Connecticut. 15. North Carolina. 24. Kentucky. 
7. New York. 16. South Carolina. 25. Tennessee. 
8. ~ew Jersey. 17. Georgia. 26. Alabama. 
9. Pen nsy 1 vania. 18. Florida. 27. Mississippi. 

I I ; I Nu- I 
Chief of party. mericat Character of work. I Locality. Name of-vessel. Page. 

No. ' ' 
--- --- ! 

l Magnetic. District of Columbia. I Bauer. 70 
Kentucky. i 
Maryland. 

I 
Pennsylvania. 

Hydrography. Maryland. 
: 

Boutelle. Eagre. 2 i 71 
Reconnaissance. New Jersey. I 

Topagraphy. New York. I 
I 

I 
Tnangulat1011. 

I 

---

3 Hydrography. District of Columbia. Bowie. 76 
Topography. New Jersey. 

New York. i 

---:--
I 

41 Leveling. Alabama. 

I 
Dibrell. 78 

Mississippi. 
New York. 

--- : i ; 

5; Topography. Maryland. 

I 
Donn. 8o 

i Tnangulabon. 

-!·---------- --------
I 

----
6i Reconnaissance. Georgia. Fairfield. 82 

i Triangulation. South Carolina. 
I 

7 HydrograEhy. Maryland. Flower. 84 
To_pograp y. Virginia. 

I 
Tnangulation. 

I 



COAST AND GEODETIC SUR VEY REPORT, 1902. 

EASTERN DIVISION-EAST OF THE JJII.SSISSIPPI RIVER-Continued. 

--
Nu-

merical Charact<"r of work. Locality. 
No. 

8 Topography. Maryland. 

9 Hydrography. Georgia. 
Magnetic observa- Massachusetts. 

tions. South Carolina. 
Tide. 
Triangulation. 

IO [ Reconnaissance. Maryland. 
Triangulation. Virginia. 

-1 II Reconnaissance. Virginia. 
___ 

1
_._l~riangulation. 

-· 

12 I Topography. 
I 

New Hampshire. 

-- --· 

13 Magnetic observa- Virginia. 
tions. 

I 

I 14 Coast Pilot. Maine. 

I Maryland, 

I 
Virginia. 

I ,----· ·-- -

I 15 Mas-netic observa- Maryland. 
I hons. Virginia. 

Reconnaissance. 
Triangulation. 

--- --------

16 Astronomic observa- Massachusetts. 
tions. Ohio. 

Reconnaissance. Wisconsin. 
Triangulation. 

--- ----

17 Tide observations New York. 
(continuous). Pennsylvania. 

District of Columbia. 
Florida. 

18 Topografahy. 
Triangu ation. 

Maryland. 

Experimental obser- Massachusetts. 
vations. \Vireless New York. 
telegraphy. 

20 Magnetic 
tions. 

observa- Virginia. 

------
I 
I Chief of party. 

I 
J ·Forney. 

French. 

-

McGrath 

Mosman. 

' ------·-
Nelson. 

Preston. 

-----·- ... ··--------

Ross. 

Smith. 

I 

Smith. 
Fairfield. 

I 

1· 
· Vinal. 

\Vainwright. 

Wallis. 

Nan1e of vessel. Page. ! 
I 

I ---1 
I 

I 

-- ---------

i 
I 
! 
I 

I 

--------· 

! 
' 

-~ydrographer .1 

86 i 

·-I 
88 

9S 

98 

i 
99 I 

; 

; 

i 

I 
~1 
I 

I 

I 

-;:-1 
.,_ 

I 

' 
104 

L 

I 
! .104 

106 

108 

___ i 



APPENDIX NO. 1. DETAILS OF FIELD OPERATIONS. 

EASTERN DIVISION-EAST OF THE 1JfISSISSIPPI RIVER-Continued. 

I Nu-merical Character of work. 
No. 

Locality. Chief of party. Name of vessel. Page. 

21 Reconnaissance. Maryland. Weld. 109 

; Top<>graphy. 

I 
Tnangulabon. 

1-
22 Hydrography: Georgia. Weld. Hydrographer. IIO ! 

I 
; 

' I 

I 
I 

I 

Topography. South Carolina. 

I 
--

23 I Hydrofsaphy .. Massachusetts. Welker. B!ake. I II ! I Tide o servaticns. New York. i 
' I 

24 HydrograKhy. Florida. Welker. Bache. ll3 
I 

Topograp y. I Tnangulat10n. I 

-- -i 
25 Hydrography. Maryland. Young. Endeavor. II5 

Triangulation. Virginia. 

JIIIDDLE DIVISION-BETWEEN THE llf/SSISSIPPI RIVER AND THE ROC.li."Y 
llfOUNTAINS. 

JS. Louisiana. 
29. Arkansas. 
30. Missouri. 
3r. Iowa. 

32. J:l-linnesota. 
33. North Dakota. 
34. South Dakota. 
35. Nebraska. 

36. Kansas. 
37. Oklahoma. 
38. Indian Territory. 
39. Texas. 

i 

I Nu-
. tnerical Character of work. Locality. Chief of party. Name of vessel . I Page. 

Xo. 

26 Magnetic. 

I

i Kansas. Bauer. i~ll 
Oklahoma. 
Texas. I ' 

!--1-----1----'----1----1---I 

I 
27 Triangulation. I Indian Territory. 

I Oklahoma. 
Bowie. I I~ ! 

I-- -------1-T_e_xa_s. ______ -------!-------1 
::8 

1 

Leveling. I:,·. Indian Territory. Burger. I 121 \ 
Oklahoma. 
Texas. ! 

--·1--------1· i 
29 Leveling. ::\'ebraska.· Dibrell. 121 I 

Wyoming. 
I 



r 

COAST AND GEODETIC SUR VEY REPORT, I9CJ2. 

MIDDLE DIVISION-BETWEEN THE MISSISSIPPI RIVER AND THE ROCKY 
l1:fOU NT A I NS-Continued. 

Nu- I 

I 
I 

i I 
1nericatj Character of work. ·1.ocality. · Chief of party. Nan1c of \'cMSel. I Page. 

No. I 
I I 

---1 -·------- ·-1---
30 I Triangulation. Nebraska. I Granger. 

I 

I 122 

! South Dakota. I 
1---- ---1-------

31 I l\-Iagnetic observa- Texas. Little. • I 124 

_I tions. 
__ : _____ : _____ [ 

I 

32 i Reconnaissance. Kansas. Mosman. I 124 

I Triangulation. --1-------·1 ------------

:Magnetic observa- New Mexico. Preston. 
! 

126 33 
tions. Texas. 

I 
---·---

34 Leveling. Nebraska. Selby. 126 

WESTERN DIVISION-WEST OF THE ROCKY l1f0UNTAINS. 

40. New Mexico. 44. Montana. 48. California. 
41. Arizona. 45. Idaho. 49. Oregon. 
42. Colorado. 46. Utah 50. Washington. 
43. Wyoming. 47. Nevada. 

Nu- ! ! 

I Page. I mericall Character of work. LOCality. Chief of party. Nan1e of vessel. 
No. i 

---i ··--! i 
I 

35 Coast Pilot. California. Ford. 127 
Oregon. 
Washington. 

1~1 ---

36 Hydrography. California. Morse. 
Reconnaissance. Oregon. , I 
Topografahy. Washington. 
Tnangu atton. 

---

I -- ·I ·-----

37 Charge of suboffice. 
I 

California. Rodgers. 130 
Tide observations. 

--- ---

38 Astronomic observa- Western Division. Sinclair. 130 
tions. Northwest Boundary. 

Magnetic observa-
tions. 

---
39 Tide observations. Washington. 133 



APPENDIX NO. 1. DETAILS OF FIELD OPERATIONS. 

DIVISION OF ALASKA. 

Nu- J 

I 

I I 
merlcall Character of work. Locality. Chief of party. Name of vessel. P.age. 

No. 

--

I 

40 I Hydtography. Alaska. Dickens. ~dney. 134 
Top<>gra£hy. 
Tnangu atton. 

I 
I 

41 Magnetic observa- Alaska. Edmonds. 

I 
tions. 

135 

i 
42 Base line. Alaska. Gilbert. 

Hydrography. 
Pathfinder. 136 

' Tide. 
Top<>grafah>'. 
Tnangu atton. 

I 
i 

43 Base measure. Alaska. I Pratt. 
Hydrographb. 
Ma~netic o serva-

ttons. 

! Patterson. 139 
i 
I 
I 
I 

Reconnaissance. 
Tide. 
Top<>graphy. 
Triangulation. 

! 
! 
' 

' 

44 Base measure. Alaska. i Ritter. 
Hydrograghy. 

I Top<>grafa l· 
Tnangu at10n. 

' 

Taku. 142 

! 

--

45 Astronomic observa- Alaska. Westdahl. · McArthur. 144 
tions. 

Hydrography. 
:Magnetic observa-

tions. 
Top<>grafah>'. 
Tnangu atton. 

OUTLJ./NG TERRITORY. 

I 

I 
46 Special. I Hawaii. Alexander. 148 

Tide. 
I 1-----·-- I 

47 Magnetic observa- I Hawaii. Fleming. 148 
tions. 

I ; 
--- I --

48 Combined operations. Philippine Islands. Putnam. : 
149 i 

·---
49 Hydrogra&hy. Philippine Islands. Denson. 152 

Top<>grafa ir. I Tnangu atton. I I 

10515-03-5 
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I Nn-1 n1erica1 
No. 

I 

I 
50 i 

COAS'f A::-ID GEODETIC SURVEY REPORT, 1902. 

OUT/, YING TERR/TON Y--Continuecl. 

Character of work. 

Base measure. 
IIyclrography. 
Magnetic obserYa-, 

tions. 
Topagraphy. 
Triangulation. 

l~ocality. Chief of party. 

Philippine Islands. 1 ·Derickson. 

~amc of vessel. Page. [ 

Research. 

Philippine Islands. 

·- - ----1----------
1--5-1- -~~se ~~:~~:re. 

j--------------
1 I Gilbert. Pathfinder. 157 

j--· 

Hyrlrography. 
Magnetic obserYa

tfons. 
Topography. 
Tnangulatum. 

-- -!---------
I 

Astronomic observa- [ Philippine Islands. j :\IcGrath. 
lions. I 

··- -- -- ----- -··--· -- i ------------------,- ·-------

53 

54 

Astronomic ohserya
tions. 

Magnetic ohserva- i 
tions. 

Astronomic obsen·a-
tions. 

Base measure. 
Hydrography. 
'fopagraphy. 
'fnangulahon. 

r 

Philippine Islanck 

Philippine Islands. 

1 '.\1itchcll. 

I Hill. 

Morford. 

I ,_ 

i . 1-·------1--
1 164 

I 165 

I 

I I 
-- --·- --- - ----- - ----- ---------- ________ l ___ j 

55 Astronomic obsen·a- Philippine Islands. Research. 168 

------------ ----------- _____________________________ __, 



APPENDIX NO. 1. DETAILS OF FIELD OPERATIONS. 

SPECIAL f}(!TJ'. 
-·--·-·-----------

1 

_________ --·---~1_1_a_r'_'c_1_cr_o_r_"_·o-rk_-_· ---------- -------N-·n_'_"_c_. --~---i1 _ P
1

_.8oage. II 

I Resurvey of Mason and Dixon's J,inc. Hodgkins,\\', C. 
Marking the Virginia and Tennessee boundary. {Hodgkins, W. C. .}iSo 

Baylor, J.B. 
·west Indian Exposition. Eimbeck, \\'illiam. 181 
\Vithlacoochee River anchorage survey. Marindin, H. L 181 
l\lississippi River Commission. ;\<Jarindin, H. L. 183 
Re-mark mg speed-trial course, Delaware Bay. Marindin, H. L. 183 I 
Verifying Cape Cod speed-trial course. Marindin, H. I,. I 184 I 

'{Wainwright, D. B. I} I Pan-American Exposition. . 185 , 
.

1 

Eimheck, \Vilham. 
i I 



TECHNICAL INDEX OF FIELD WORK. 

Classification. J>age. 

COAST PILOT: 
California . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 
Maine............................... 99 
Maryland . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
Oregon.............................. i27 
Philippine Islands . . . . . . . . . . . . . . . . . . . 149 
Virginia. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 
Washington . . . . . . . . . . . . . . . . . . . . . . . . . 127 

EXPERIMENTAL WORK WITH WIRELESS 
SYSTEM OF TELRGRAPHY . . . . . . . . . . . . . . 106 

GEODESY: 
Astronomic observations-

Alaska . . . . . . . . . . . . . . . . . . . . . . . . . . 144 
Massachusetts . . . . . . . . . . . . . . . . . 102, 106 
New York .................. ,.... 1o8 
Northwest boundary . . . . . . . . . . . . . 130 
Ohio ........................... . 
Philippine Islands . . . . . . . . . 164, 165, 168 
\Visconsin . . . . . . . . . . . . . . . . . . . . . . . 103 

Base measurement-
Alaska . . . . . . . . . . . . . . . . . . . . 136, 139, 142 
Philippine Islands . . . . . 156, 157, 165, 168 

Reconnaissance-
Alaska ........................ 134, 139 
Georgia......................... 82 
Kansas.......................... I24 
Maryland .................. 93, 109, 1!5 
New York ....................... · 71 
Ohio ... · ........ ·................. 102 
Oregon.......................... 127 
Porto Rico . . . . . . . . . . . . . . . . . . . . . . 177 
South Carolina . . . . . . . . . . . . . . . . . . 82 
Virginia. . . . . . . . . . . . . . . . . . . . . 93, ¢, 100 

Washington . . . . . . . . . . . . . . . . . . . . . 127 
Wisconsin . . . . . . . . . . . . . . . . . . . . . . . 102 

Triangulation-
Alaska ............ 134, 136, 139, 142, I44 
Florida. . . . . . . . . . . . . . . . . . . . . . . . . . 1 13 
Georgia......................... 88 
Indian Territory . . . . . . . . . . . . . . . . . I 18 
Kansas ..... ,.................... I24 
Maryl~nd ............ So,84,93, 104, 109 
Nebraska........................ 122 
~ew Jersey............... . . . . . . . 71 
New York....................... 72 

68 

Classification. Page. 
GEODESY-Continued. 

Triangulation...:....continued. 
Oklahoma. . . . . . . . . . . . . . . . . . . . . . . u8 
Ohio........................... 102 
Or.,gon.......................... 127 
Philippine Islands.. 152, 156, 157, 165, 168 
Porto Rico . . . . . . . . . . . . . . . . . . . . . . 177 
South Carolina . . . . . . . . . . . . . . . . . . 91 
South Dakota ........ : . . . . . . . . . . 122 
Texas . . . . . . . . . . . . . . . . . . . . . . . . . . . I x·8 
Virginia ................. 93, ¢, Ioo, II5 
Washington . . . . . . . . . . . . . . . . . . . . . 127 
Wisconsin . . . . . . . . . . . . . . . . . . . . . . . 102 

HYDROGRAPHY: 
Alaska ................ 134, 136, 139, 142, I44 
California . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 
Florida . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 13. 
Georgia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I IO 

Massachusetts ...................... 88, I II 

Maryland ....................... 72, 84, XIS 
New Jersey.......................... 78 
New York ....................... 72, 78, III 
Oregon.............................. I27 
Philippine Islands ..... 152, 156, I57. 165, l6S 
Porto Rico.......................... I75 
South Carolina ......... ·. . . . . . . . . . . . . 11 I 

Virginia............................. II5 
Washington .. :. . . . . . . . . . . . . . . . . . . . . . 127 

LEVELING: 
Alabama............................ 79 
Indian Territory . . . . . . . . . . . . . . . . . . . . . I 21 
Mississippi ...... · · · ·....... . . . . . . . . . 79 
Nebraska ._. ....................... 121, 126 
New York........................... 79 
Oklahoma . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 I 
Texas............................... 121 
Wyoming........................... 121 

MAGNETIC OBSERVATIONS: 
Alaska ......................... I35, 139, 144 
District of Columbia . . . . . . . . . . . . . . . . . 70 
Georgia............................. 92 
Hawaii.............................. 148 
Kansas.............................. II8 
Kentucky........................... 71 
Maryland .......................... 70, 100 



APPENDIX NO. 1. DETAILS OF FIELD OPERATIONS. 

Classification. Page. Classification. Page. 

MAGNETIC OBSERVATIONS-Continued. TIDE OBSERVATIONS-Continued. 
New Mexico......................... 126 Philippine Islands . . . . . . . . . . . . . . . . . . . 149 
Northwest boundary................. 130 Washington . . . . . . . . . . . . . . . . . . . . . . . . . 133 
Oklahoma. . . . . . . . . . . . . . . . . . . . . . . . . . . n8 TOPOGRAPHY: 

Pennsylvania. . . . . . . . . . . . . . . . . . . . . . . . 71 Alaska ................ 134, 136, 139, 142, 144 
Philippine Islands . . . . . . . . . 156, 157, 164, 168 
Porto Rico . . . . . . . . . . . . . . . . . . . . . . . . . . r 77 

District of Columbia . . . . . . . . . . . . . . . . . 77 
Florida ................. ·.......... . . . n3 

South Carolina . . . . . . . . . . . . . . . . . . . . . . 92 Georgia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 

Texas ......................... n8, r24, 126 ~laryland ................ So,84, 86, 104, 109 
Virginia . . . . . . . . . . . . . . . . . . . . . . . 98, 100, 1o8 New Hampshire . . . . . . . . . . . . . . . . . . . . . 9B 

TIDE OBSERVATIONS: New Jersey.......................... 76 
California........................... 130 New York........................... 72 
District of Columbia ................ . Oregon... . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 
Florida ............................ . Philippine Islands ..... 152, 156, 157, 165, 168 
Hawaii. ............................ . Porto Rico ........................ r75, 177 
New York ........ : ................. . Virginia ............................ 82, 104 
Pennsylvania ....................... . Washington . . . . . . . . . . . . . . . . . . . . . . . . . 127 



MAGNETIC OBSERVATIONS. 

EASTERN DIVISION. 

DISTRICT OF COLUMBIA. 

KENTUCKY. 

MARYLAND. 

PENNSYLVANIA. 

W. G. CADY, llfagnetic Observer. 
S. A. Dm.;r., 11fag11etic Observer. 
J. W. MILLllR, llfag11etic Observer. 
L. G. Scnu1.Tz, llfagnetic Observer. 
R. \V. \VAI,KJ<:R, .JYfagnetic Observn-. 
W. F. WALLIS, JJ:fagnetic Observer. 

W. WmNRICH, Jr., 11fag11etic Observer. 

L. A. RAGER. 

July I to ::Vlay 3. 
Mar. 22 to June 30. 
July 1 to Dec. r6. 
May 1 to June 30. 
July I to July 3 r. 
July I to July 17. 

{
July 1 to July 31. 
Jan. 1 to Jan 24. 

Magnetic observations in various localities in the Eastern Division were placed in 
charge of Assistant L. A. Bauer, and the observers named above were assigned to work 
under his direction as chief of party. Mr. W. G. Cady was continued in immediate 
charge of the magnetic observatory at Cheltenham, Md., until May I, 1902, when he 
was relieved and the immediate charge of the observatory transferred to Mr. L. G. 
Schultz. 

The Adie magnetograph was in operation continuously, giving photographic records 
of the three magnetic elements, and very few hourly values were lost. The necessary 
observations for scale value and torsion were made. Three Eschenhagen magneto
graphs were received at the observatory during the year at different times, as follows: 
No. 6 was examined and returned to the Office without being set up; No. 4 was in 
operation from August 2 I to October 2 for tests and comparisons, and was then 
returned to the Office; No. 5 was in operation continuously after August 29, and is the 
standard set of variation instruments at the observatory. It recorded only the declina
tion and horizontal intensity previous to April 22, when the instrument for measuring 
the vertical intensity was put in operation, but a satisfactory record of the vertical 
intensity could not be secured without an additional recording apparatus, which was 
not secured before the close of the fiscal year. The necessary scale values w~re deter
mined, and the clockwork was so adjusted that a successful record can be obtained 
when the cylinders rotate once in two hours. The average daily range of temperature 
in the variometer rooms was not more than two or three tenths of a degree Centigrade. 
A sudden change of temperature outside produces a comparatively small change inside 
the variometer rooms and the effect is only shown after a considerable interval of time, 
sometimes after another change of the temperature on the outside from rising to falling 
or the contrary. Observations were made each week to determine the absolute value 
of the three magnetic elements. Meteorological observations were made daily in the 
manner prescribed by the United States Weather Bureau for "voluntary observers." 

70 
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Mr. W. Weinrich, jr., July 1 to July 27, made observations to determine the mag
netic elements, and established meridian lines for surveyors' use at the following places 
in Kentucky: Greenville, Morganfield, Owensboro, Paducah, Princeton, Russellville. 

Mr. J. W. Miller, October I to November 26, made observations to determine the 
magnetic elements, and established meridian lines for surveyors' use at the following 
places in Pennsylvania: Bedford, Bellefonte, Carlisle, Clearfield, Ebensburg, Gettysburg, 
Greensburg, Harrisburg, Indiana, Lancaster, Lebanon, Lockhaven, Middleburg, 
Somerset, Uniontown, Washington, Waynesburg, Westchester, Williamsport, York. 

HYDROGRAPHY. 
RECO::>.'"NAISSANCE. 
TOPOGRAPHY. 
TRIANGULATION. 

MARYLAND. 
NEW YORK. 

J. B. BOUTELLE, Commanding-. 

New Y01·k-Ju{11 7 to November 24. 

0. Vv. FERGUSON, Assistant. 
F. H. AINSWORTH, Flrst IVatclt Officer. 
w. B. PROCTOR, 1Vatclt Officer. 
J. E. SHEPHERD, Surgeon. 
B. E. TILTON, Aid. 
J. H. Ur.LRICH, Assistant Surgeon. 
R. McD. MOSER, Deck Officer, First Class. 
A. C. L. ROETH, Deck Officer, First Class. 

SUM~IARY OF RESULTS. 

Hydrography: 

Schooner Eagrc. 

July 29 to NO\', 24. 
Sept. 5 to Nov. 24. 
July 1.to Sept. 6. 
July 8 to Nov. 30. 
Aug. 20 to Sept. 23. 

July 27 to Xov. 24. 

30 square miles area covered by soundings. 
262 miles lines sounded. 

4 tide stations established. 
2 current stations established. 
3 hydrographic sheets completed. 

Reconnaissance: 
25 square miles area covered. 
77 triangulation points selected. 

Topography: 
4 square miles area sun·eyed. 

41 miles shore line of rivers surveyed. 
2 miles shore line of creeks surveyed. 

11 miles roads surveyed. 
2 topographic sheets completed. 

Triangulation: 
25 square miles area covered. 
3 r stations occupied. 
58 geographic positions detennined. 

ilfaryland-Febnrnry 27 to June 30. 

R. McD. MOSER, First Watclz Officer. 
G. E. MARCHAND, Surgeon. 
J. 11. ULLRICH, Surgeon. 
THO:'.IIAS L. JENKINS, Watclz OJficer. 
SWEPSON EARLE, Deck Officer. 

June I 7 to June 30. 

May 26 to June 6. 
Apr. 16 to June 30. 
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G. OLSEN, Deck Officer. 
0. M. SPARROW, Aid. 
H. W. McALL, Acting Deck Officer. 
F. N. PINNER, Acting Deck Officer. 
J. W. YATES, JR., Acting Deck Officer. 
L. S. PIQUET't, Acting Deck Officer. 
C. E. SKEEN, Acting Deck Officer. 

SUMMARY OF RESULTS. 

~ydrography: 

June 17 to June 30. 
June 10 to June 30. 
Feb. 26 to Apr. 11. 

May 14 to June 30. 
May 17 to June 30. 
June 7 to June 30. 
June II to June 30. 

·41 square miles area covered by sounding. 
478 miles of lines sounded. 

4 tide stations established. 
I hydrographic sheet completed. 

The completion of the hydro~aphic survey in the vicinity of Shooters Island, New 
York, commenced during the previous fiscal year under the direction of Assistant Vinal, 
was' assigned to Assistant J. B. Boutelle, commanding the schooner Eagre. The vessel 
reached New York on July 7, and field work began immediately, The survey was 
completed on July 20, and the vessel proceeded to Erie Basin for repairs to the steam 
launch Inspector, which were completed on August 9. 

On that date the vessel proceeded to Ossining, N. Y., in order to continue the 
survey of the Hudson River in that vicinity. The survey began in the vicinity of Hook 
Mountain, at a point where the work of the previous season closed, and was extended 
to a point just above Anthonys Nose. The shore line was verified, and wherever 
changes had occurred a new survey was made. The triangulation was extended from 
Stony Point Light-House to Anthonys Nose, and the hydrography covered the river 
within these limits. The sounding lines were run and crossed. at distances from 100 to 
300 meters. 

The work in this vicinity closed on November 24, and the vessel proceeded to New 
York for repairs. While the repairs were in progress, the position of the following 
light-houses, beacons, etc., was determined: Robbins Reef Light-House, West Bank 
Light-House, Great Beds Light-House, Governors Island Post Light, Waackaack Rear 
Beacon, Sandy Hook North Beacon, Sandy Hook South Beacon, Sandy Hook Fog Bell. 

On February 27, 1902, the party on the Eagre began the hydrographic resurvey on 
the Tred Avon and Choptank rivers, in Chesapeake Bay, Maryland. Tide gauges were 
established at Oxford, Cambridge, Choptank River Light-House, and Sharps Island 
Light-House, and the signals needed in the work were erected. The hydrographic work 
was continued by the whole party until June 17, except for twenty days in May (7 to 
27), when the vessel was at Baltimore for repairs. 

On June 17 the vessel proceeded to New York, and was engaged in experiments in 
the use of wireless telegraphy under the direction of Assistant Wainwright for the 
remainder of the fiscal year. 

A party consisting of five officers and five seamen, with the steam launch Inspector 
and a whaleboat, was landed at Oxford and left to continue the work under charge of 
Watch Officer Moser, and the work was in progress on June 30. The statistics of the 
work are given above. 
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No. 2. 
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DISTRICT OF COLUMBIA. 

NEW JERSEY. 

NEW YORK. 

SUMl\IARY OF RESGLTS. 

Shooters Island, l\'ew York 

Hydrography: 
r r miles of lines sounded. 

I tide station occupied. 
r 365 soundings made. 

0.4-

lD 

WILLIAM BOWIE. 
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Great Egg Harbor, .New Jersey. 

Hydrography: 
48 miles of line sounded. 

2 8o4 soundings made. 
2 tide stations established. 
I hydrographic sheet completed. 

Topography: 
6 miles of coast line surv~yed. 
I topographic sheet completed. 

Triangulation: 
3 stations occupied. 

Shore line resurveyed shown. by heavy line. Hydro9ra.ph;y mill 
Nautical Miles 

l ! 4 ~ 0 l 2 

Topography and Hydrograpby, Great Egg Inlet, N. J. 

77 

No, 5. 

In response to a request from Mr. J. K. Taylor, Supervising Architect of the Treas
ury Department, for a topographic sketch of that portion of the old Na val Observatory 
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Reservation, on which it was proposed to erect a laboratory for the Marine-Hospital 
Service, Assistant Bowie was instructed to make the observations required to furnish the 
desired information. He made the necessary preparations and executed the field work, 
which included cross sections of the site of the building at intervals of ten feet. Four 
<lays, October 23 to 26, were occupied in the work and the elevations were all referred 
to the Datum Plane of the Topographic Survey of the District of Columbia. A sketch 
showing the details desired was prepared and forwarded to Mr. Taylor. 

A special exani.ination of the shore line and hydrography at the entrance of Great 
Egg Harbor, New Jersey, was ordered for the purpose of ascertaining the depth of 
water which could be carried through the channel from Atlantic City and across the 
harbor to Ocean City. This'work was assigned to Assistant Bowie, and Deck Officer 
Gershom Bradford 2cl was detailed to assist in the work. The party reached Ocean 
City on December 2 and the work was completed on December 21. Three triangulation 
stations were occupied with a plane table, and the position of a number of objects 
determined for use in the topcgraphic and ·hydrographic work. These stations were 
also occupied with a theodolite and certain necessary angles measured. Tide gauges 
were established at Ocean City and at Longport. Continuous tide observations, day 
and night, were made at Ocean City for sixteen days, and day observations were 
made at Longport for seven days. Both tide gauges were referred to permanent bench 
marks. A portion of the shore line of Beach Thoroughfare and at the entrance was 
surveyed with a plane table, and a distance of 6 miles covered. The weather was unfa
vorable for hydrographic work on account of strong wind and freezing temperature 
frequently prevailing. The strong tides in Beach Thoroughfare prevented the adoption 
of a regular system of sounding lines normal to the shore, except at slack water, and 
a system of lines diagonal to the current was substituted. A jetty was under construc
tion at Longport to protect the point of land to the north of the Inlet, and for the 
purpose of producing a channel across the large sand fiat in front of Longport, and its 
position was determined. In his report on the work, Assistant Bowie expresses his 
appreciation of the valuable assistance rendered by Deck Officer Bradford and Quarter
master Emanuelson in the prosec~tion of the work. 

A hydrographic examination in the Yicinity of Shooters Island, New York, was 
undertaken for the purpose of verifying the sotindings shown on the hydrographic sheet 
covering the region, and the work was assigned to Assistant Bowie. He proceeded to 
the locality, accompanied by Mr. William Sanger, captain's clerk, and made the neces
sary observations. A boat and such officers and men as were needed were assigned 
to the work by Assistant \Velker, commanding the steamer Bache, who also detailed 
a man to make tide observations. The work was successfully completed in four days, 
January 22 to 25. 

LEVELING. ALA DAMA. 

MISSISSIPPI. 

NEW YORK. 

SUMMARY OF RESt.:LTS, OCTOI!RR 20 TO DECEMBER Io. 

Alabama and llfississippi. 

88 kilometers double line. 
64 kilometers single line. 
:m bench marks established. 

W. C. DIBRELL. 
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SU:\1:\IAHY oF i{ESULTS, Al'RII, 15 TO JUNE J4. 

Nt'1u York. 

215 kilornctcrs of completecl line. 
9<:J bench marks established. 

79 

The adjustment of the precise leveling work in the United States, executed to date, 
indicated a serious discrepancy in a closed figure, including the line from Decatur, Ala., 
to Corinth, ~Iiss., ancl it was decided to revise the elevations along this line. 

These elevations were determined under the direction of the Corps of Engineers, 
U. S. Army, in connection with the improvement of the Tennessee River. 

Aicl Dibrell was instructed to make the revision by rerunning the line beginning 
at Decatur and carrying a single line of levels over the route along the Southern Rail
way. Alternate sections, approximately equal, were leveled in opposite directions and 
the elevation of all permanent bench marks, which were recovered, was vedfied as 
stated. \Vhen the work reached Tuscumbia it was found necessary to le,·el back to 
Decatur, which completed a double line between these points, run in the usual manner 
in both directions. A single line was le\'eled between Tuscumbia and Corinth, and 19 
kilometers of the distance was releveled on account of a change indicated in the eleva
tions of two old bench marks, which it was necessary to verify. In leveling between 
Burns\'ille and Iuka, Miss., the discrepancy indicated by the adjustment of the figure 
was discovered ancl verified, and the line closed at Corinth in a satisfactory manner. 
'l'he party reached Decatur, Ala., on October 20 and was disbanded at Corinth, Miss., 
on December 10. Veloc~pede cars were not used on this work, and considerable time 
was lost in walking to and from work. 

In order to revise the elevations previously established along the Hudson River 
between Dobbs Ferry and Rensselaer (Green bush), 1\. Y., Aid Dibrell organized a 
leveling party at Dobbs Ferry and began field work on April 15 by establishing three 
new bench marks at that place. One of the old bench marks previously established 
was found undisturbed and in good condition and it was used as a base for the leveling 
work. The route follows the New York Central and Hudson River Railroad to Rens
selaer, N. Y. The usual method of running the levels in both directions was used on 
this work. The elevation of numerous bench marks previously established along the 
route was determined, and at Poughkeepsie, Hudson, and Troy the line was connected 
with the bench marks used by the city engineers. The elevations of two bench marks 
established by the United States Geological Survey at Poughkeepsie, and of nine bench 
marks established by the Deep \Vaterways Commission at Hudson, Stockport, Stuyve
sant, Stuyvesant Light-House (one between Stuyvesant and Castleton), Castleton, 
Rensselaer, and Troy were also determined. The line was connected with eighteen rail
road bench marks. Two unusual conditions were found on this line, very slight changes 
of elevation prevailed and a large body of water was nearly always present on one side 
of the line. The traffic was heavy and the numerous trains prevented the use of veloci
pede cars as the means of transportation, which resulted in much loss of time and made 
the work unusually laborious. The work was completed 011 June 14. 
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MARY.LAND. 

SUMMARY OF RESULTS, JULY I TO NOVEMBER 30. 

Topography: 
74 square miles area surveyed. 

232 miles of shore line surveyed. 
150 miles of road surveyed. 

2 topographic sheets completed. 
Triangulation: 

12 square miles of area covered. 
71 stations occupied. · 
72 geographic positions determined. 

lllAY 22 TO JULY 30. 

Topography: 
1 ooo acres of area surveyed. 

2 miles of shore line surveyed. 
3 miles of road surveyed. 
5 miles of trolley roads surveyed. 

J. W. DONN. 

The topographic survey of the Little Choptank River was in progress on July I, 

1901, by a party under charge of Extra Observer J. W. Donn. During the month of 
July the triangulation of the lower portion of the river and southward along the line of 
Slaughter Creek was continued, and a survey was made of the shore line of James 
Island, the upper end of Taylors Island, and the river from Hills Point and Oyster Bay 
to Ragged Point and Tobacco Stick Bay. The work was also extended southward to 
the Honga Bridge, and the topography on the east side of Slaughter Creek from the 
bridge at Honga crossing to that at Taylors Island was completed. The old survey of 
1843-1848 was examined and partially revised. The shore and marginal work of the 
bay from Meekins Neck to Oyster Bay Inlet was also completed. The necessity for a 
survey of Slaughter Creek from the Little Choptank to the Honga was recognized and 
an attempt was made to extend the triangulation over the region, but it was found to 
be impracticable to make observations across the wide expanse of marsh. The shores 
of the creek were so unstable along more than half its length that it was decided to close 
the triangulation when half the distance had been covered, and to extend the work by 
a plane table traverse to Honga Bridge. The triangulation was extended up the Little. 
Choptank to a point within a mile of the head, and up Fishing and Church creeks about 
the same distance. In surveying the shore line careful provision was made to facilitate 
the hydrographic work, and many plane-table points were marked and described, and 
other objects back from the shore determined. The work closed on November 30. 

In April Mr. ponn was directed to take up the topographic survey of the Potomac 
River between Indian head, Md., and Georgetown, D. C. On June 1 a special survey 
of the Naval Reservation at Indianhead was begun, and this work was completed on the\ 
18th. Jose Vano Reyes, aid, joined the party on the 3d and remained until the 7th. 
The members of the party had no experience in executing large scale work, but they 
gave close attention to their duties and good progress was made. Contours at intervals 
of 5 feet were determined over all open ground, including the route of the trolley lines 
which extend from the Potomac River to Mattawoman Creek connecting the factories 
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and other buildings. After completing this work the party moved to Alexandria as the 
point best suited to the work of training aids ii1 topographic work during the progress 
of the survey. The topographic survey was continued in the vicinity of Alexandria 
until the close of the fiscal year. 

12 

High Pl. 

RECONNAISSANCE. 

TRIANGULATION. 

~o. i· 

08 38 

38°36' 

Statute Miles 

Nautical Miles 

Kilometers 

Topography. Potomac Rliver. 

GEORGIA. W. B. FAIRFIELD. 

SOUTH CAROLINA. 

Sl:MMARV OF RESULTS. 

Triangulation: 
12 stations occupied. 
35 geographic positions determined. 
~S elevations determined trigonometrically. 

The completion of the connection between the· coast triangulation and the primary 
triangulation of the Eastern Oblique Arc of the United States along the Blue Ridge. 
Mountains was assigned to Assistant Fairfield. 

Preliminary preparations for the work were made, and early in December Signalman 
J. S. Bilby was sent to Georgia to begin the field work. He reached Augusta on 
December ·4 and immediately took up the work of reconnaissance and signal building. 
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Assistant Fairfield reached 
Augusta on December 18 and 
took personal charge of the 
operations in the field. During 
January and February the recon
naissance was completed, and 
twelve observing tripods and 
scaffolds, ranging in height from 
30 to 75 feet, with an average 
height of 58, were erected. The 
connection between the end of 
the direct measurement from 
the coast inland, completed dur
ing the previous fiscal year, and 
the astronomic station at Au
gusta was made, and the stations 
were all marked in a substantial 
manner. 

From January 26 to Febru
ary 3 the station at Clarks Hill, 
S. C., was occupied for the pur
pose of testing acetylene lamps 
under the direction of the 
Inspector of Geodetic Work. 
These lamps had been prepared 
for use as objects to observe upon 
in measuring angles at night, 
and they served the purpose in a 
satisfactory manner. 

Signalman Bilby was de
tached from the party on Feb
ruary 14. On March ro the ob
servations began at Beech Island 
Station, and the measurement of 
angles was continued until the 
close of the fiscal year, and as 
rapid progress made as the at
mospheric conditions permitted. 
At the four stations in the first 
quadrilateral, Beech Island, But
ler Reservoir and Post-Office, 

· the observations were made dur
ing the day, and poles were 
used as objects to observe upon, 
all these lines being short, but 
at all other stations acetylene 
lamps were used and the angles 
were measured at night. Unfa
vorable weather prevailed until 
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the middle of May, and the progress of the work was greatly delayed by haze and 
smoke, especially in observing over long lines. The smoke resulted from burning 
brush, etc., on land cleared by farmers for agricultural purposes. 

Thomas Nelson Page, jr., joined the party as recorder in January, but unfortu-
11ately became ill soon afterwards, and died at the hospital in Augusta on January 30. 
Mr. Page was an intelligent and capable man, and his death was a loss to the party. 
The work was in progress at the close of the fiscal year. 

HYDROGRAPHY. 
TOPOGRAPHY. 
TRIANGULATIO!\. 

\Vi.i. B. PROCTOR, Watch Oj}iccr. 
c. F. ADAE, Jratclz Officer. 
SWEPSON EARLE, Deck Officer. 
H. I. l\lcCREA, Deck Officer. 
E. H. HARRIS, Deck Officer. 
E. J. l\IclNTVRE, Deck Officer. 
E. V. ::\!ILLER, Captain's Clerk. 

l\!ARYLAND. 
VIRGINIA. 

Sll:\I:l!ARY OF Rl<SULTS. 

Hydrography: 
1 398 miles (nautical) lines souncle<l. 

9 tide stations establishen. 
fopography: 

70 square miles area covered. 
175 miles of shore line surveyed. 

G. L. FLOWER, Commanding 
Schooner J11atcl1less. 

Sept. 10 to June 30. 

Jan. 13 to Apr. 15. 
Aug. 19 to ::S-ov. 8. 
Feb. 16 to l\Iar. 14. 
Apr. 16 to June 30. 

64 miles of shore line of creeks sun·eyed. 
84 miles of roads surveyed. 

Triangulation: 
11 stations occupied. 
11 geographic positions determined. 

The resurvey of certain portions o~ Chesapeake Bay was assigned to Assistant 
Flower. He made the necessary preparations and sailed from Baltimore on August 19 
for Tangier Sound. The second watch officer, Mr. C. F. Adae, was unfit for duty on 
account of sickness and was left at Baltimore. He reported for duty on September 19. 
The \Vind was unfavorable and the lack of officers on hoard made it necessary to anchor 
the vessel at night. The party reached Deal Island on August 22 and field operations 
began the next day. Some old triangulation points were recovered and some new ones 
established. Se\·eral stations selected by Assistant Vinal were occupied. There was 
no launch attached to the vessel at this time and the shoal water prevented the close 
approach of the schooner to the working ground, and time was lost in using row boats. 
This work continued until August 30. 

On September 2 the schooner was anchored in Hooper Strait and the topographic 
work began. The first topographic sheet included Bloodsworth Island, South !vlarsh, 
Holland Island, and several of the adjacent islands. Ou September 6 steam launch 
No. 22 arrived for the use of the party, but the large quantity of water needed daily 
for use in the launch greatly curtailed its usefulness. \Vater could only be obtained on 
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Deal Island, where it was necessary to pump it from the wells and carry it by hapd to 
the shore, and this wasted a great deal of time. 

GrcatFaxl/f . 

futtlcFoxl 

'I'rinngnlntion, topography, nnd hydrography, Chesapeake Tiny. 

No.9. 

The schooner was kept as near as possible to the work of the topographic party. 
and the launch was used for hydrographic work when not needed to transport the 
topographic party to and from work. 
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The first topographic sheet was finished on October 11, and the party moved to 
Crisfield and began topographic work on Smiths Island and hydrographic work in the 
Little Annemessex River. After completing the topographic work within reach of 
Crisfield, Assistant Flower took the topographic party to Smiths Island and li,·ed 
on shore until the survey was completed.. The hydrographic work in the Little 
Annemessex River was completed and work was then begun in Kedge Strait. The 
unfavorable weather, the floating ice, and freezing weather seriously delayed the 
progress of the work during the winter months. 

\Vatch Officer Thompson reported on board 011 Xovember 16 for the purpose of 
testing his sounding machine, and the launch was iJlaced at his disposal whenever he 
needed it until December 19, when he went to Baltimore to make changes and repairs 
and to make further tests i11 the vicinity. He returned to the schooner on :\larch 2 1, 

and the sounding machine received several tests before ?\fay 31, when the last test was 
made. After this date Mr. Thompson aided in the work of· the party and re11dered 
valuable assistance. 

The party remained in the field continuously during the winter, and the hydrog
raphy of Kedge Strait was completed. The weather was severe and there was a great 
deal of ice and strong wind almost every day, \vhich greatly delayed the progress of 
the work. The interior topography, extending from the Big Annemessex River to 
the Pocomoke River, was begun on February 20 and completed on :-.fay 8. 

Hydrographic work in Tangier Sound was continued and was iu progress at the 
close of the fiscal year. 

TOPOGRAPHY. :MARYLAND. 

SUlllMAR \' OF RP.sur:rs. 

Topography: 
204 square miles area co\·ere<l. 
I 50 miles of shore line sur\'eyed. 
136 miles of shore line of creeks surveyecl. 
247 miles of roads sur\'cye<l. 

6 topographic sheets completecl. 

s. FORNEY. 

The topographic resun·ey of a certain portion of Chesapeake Bay was assigned to 
Assistant Forney. He organized a party and proceeded to \Vingates Point, l\Iaryland, 
and immediately began the resurvey of the shore line and interior topography, from 
Bishops Head to Meekins Neck, including Hooper Strait, Fox Creek, Honga River, 
and Tar Bay. 

Previous to November 15 the weather was favorable for the "·ork, but progress was 
seriously retarded by the absence of suitable means of transportation until October 19, 

when a small naphtha launch was hired for the work. Previous to that date a sail boat 
had been used, and much time was lost on account of unfa,·orable winds. 

The field 'vork in the locality 11amed above was completed by Kovember 15. Many 
of the topographic features· remain unchanged since the sttr\•ey made in 1848, \\'hile 
in some places considerable changes have taken place. The party then proceeded to 
Tyaskin, Md., and reached there on November 2 1. 

The resun·ey of the shore line of the Nanticoke Rh·er above its mouth was imme-
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cliately taken up, and in spite of cold and unfavorable weather this work was completed 
to the limit of the plane table sheet hy December r r, and progress was made on the 
interior topography until December 23, when the work was SUS')ended for the remainder 
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of the calendar year. \Vork was resumed in January and the interior topography was 
completed on several plane table sheets bordering on Fishing Bay, \Vicomico River, and 
Deal Island. The party then proceeded to Upper Fairmount, Md., and on June 28 
completed the interior topography on a plane table sheet covering this vicinity. 
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HYDROGRAPHY. 

MAG);ETIC OBSERVATIONS. 

TRIA.);GULATIOX. 

GEORGIA. 

:.\IASSACHt:SETTS. 

SO"CTH CAROLINA. 

Sl':\IMARY OF RESULTS. 

Cco1;t;ia and South Carolina 

l\lagnetic obser•ations: 
5 station!' occupiecl. 

Triangulation: 
100 square miles area covered. 
48 stations occupied. 

121 geographic positions determined. 
I 51 old stations visiterl. 
6o olcl stations recovered ancl re-marked. 

0. B. FRENCH. 

The continuation of the hydrographic examination of Nantucket Sound was 
assigned to the party on the steamer Blake, and on July I3 Assistant French tempora
rily relieved Assistant \Velker of the command of the vessel at Baltimore and sailed the 
following day for the working ground. 

~O. II. 

Statute Miles 

Kilometers 
I H 
1 .. 0 I a 

Triangulation, Snpclo Sound, Georgia. 

The Blake reached her destination 011 the I 7th, and immediately took up the 
hydrographic examination of the various shoals in or near the principal channels in 
Xantucket Sound and the eastern approaches. ..-\. tide gauge was set up on Nantucket 
Island, south of the Xantucket Light-House, and referred to the bench mark at the 
light-house. Soundings were made whenever the weather and other conditions 
permitted, and lines were nm east and west co\·ering the main channel entrance to the 
sound, with a few cross lines. On August Io Assistant \Velker resumed command of 
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the Blake, relieving Assistant French from further duty on the vessel, am.1. the details 
of the continuation of the work can be found under his name. 

The extension of the triangulation in Sapelo Sound, Georgia, and the recovery 
and re-marking of triangulation points to the northward, including the determination of 
the geographic positions of the light-house~ and beacons when not known, was assigned 
to Assistant French. After making the necessary preparation he proceeded to Sapelo 
Sound, Georgia, and began field work on pecember 29. 

Several of the old triangulation stations were recovered to form a base for the new 
work in establishing positions to be used in the hydrographic surve)· of the sound, and 
obsen·ations \\·ere made at 14 stations and 20 new geographic positions were determined. 
The work in this locality was finished 
on February 2, and Assistant French 
took up the work along the coast to 
the northward. A small sloop was 
hired and. used as quarters and to 
transport the party from place to place 
as the work progressed. South of the 
Savannah River nearly all of the sta
tions which had been marked with 
underground marks were recO\·erecl. 

Some of the stations of the trian
gulation along the s~wannah River, 
established by the U. S. Army Engi
neers bet\yeen Savannah and Tybee 
Light-House, were occupied and ob
servations made to determine their 
positions and the positions of the 
numerous beacons and light-houses in 
this dcinity. In the vicinity of Port 
Royal Sound all the stations, of which 
descriptions were furnished, were re
covered, and the positions of three 
beacons were determined. 

At St. ·Helena Sound more trian-
gulation was necessary to furnish posi

0 Baldwin Chy 
i~ 
'\ '. : . 

:-\o. 1.\. 

Port Royal 

O'._.:::=-· 
SkullBeacon 

Stntutu Miles 
~ '1'"'t-- • 

J<ilom<>ters 
{ '\" 

'friangnlntion, vici111ty of Port Royal, S. C. 

tions for l1se in the proposed hydrographic examination. X one of the old station on 
the shores of the sound could be found, but three old stations near by to the southwest 
were recovered and the new stations were established without much difficulty. Between 
St. Helenr. Sound and Charleston very few of the old stations were found, but fortu
nately all the primary stations except two were recovered. 

The ends and four of the mile stones of the Edisto Base Line were reco\·ered. The 
large monument at the east en<l had been o\·erturnecl and the underground mark dug 
up, hut three of the reference stones were ·found apparently undisturbed and the monu
ment was replaced in position on a cement foundation. 

Most of the old stations in the vicinity of Charleston and to the northward as far 
as Bulls Bay, for which descriptions were furnished, were recO\·ered. A fe\\' statiou:i, 
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recently established near the entrance to Charleston Harbor, were not visited. At Bulls 
Bay three stations were occupied for the purpose of determining the positions of Cape 
Romain Light-House and Bull Bay Light-House. 

);o. 15. 

Statute Miles 
l • Jt • 0 3 

Kilometers 
H e-3 
.. 0 l J • .. 6 7 

Triangulation. St. Hd<:nn Souud. South Cnrolina. 

All of the old stations recoyered along the coast between Sapelo Sound and Bulls 
Bay, with a few exceptions, were re-marked. Obsen"ations were made to determine the 
magnetic elements at the following stations: Cedar Point, Sapelo Sound; \Voods, Beau
fort River, near Port Royal; Bay Point, St. Helena Sound; Breach Inlet, near Charles
ton; LiYe Oak, near Bulls Bay. 

The \vork closed on May 10, 1902. 
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RECONXAJSSANCE. 
0

TRIANGULA'rION. 

' ••• 0 

I • o 

Triang-ulation. Bulls Dny, South Carolina. 

:IIARYLAND. 

VIRGINIA. 

St:::.tMARY OF RESULTS. 

Reconnaissance: 
345 square miles area covered. 
68 triangulation stations selected. 

Triangulation: 
335 square miles area covered. 
61 stations occupied. 

258 geographic positions determined. 

No, I6. 

Stntutc Miles 

Kilometers 

J. E. McGRATH. 

The triangulation of the Potomac River was assigned to Assistant McGrat1i, and 
he was directed to extend the triangulation of the river inland from its mouth, basing 
the work upon a line of the Chesapeake B:iy triangulation, and determining all the points 
necessary for the topographic and hydrographic survey of the river, and for the exten
sion of surveys up all the tributary streams of importance. 

Only three stations in the former triangulation of the river were recovered-Point 
Lookout Light-House, Piney Point Light-House, and Blakistone Island Light-House. 
The banks on both sides of the Lower Potomac River are alluvial in character and are 
constantly subject to erosion. The sharp bends and numerous trees in existence more 
than thirty-five years ago forced the location of the stations near the water line, and as 
a result the old stations have nearly all been destroyed. The location of these old 
points on the charts of the river furnished to the party greatly facilitated the work of 
reconnaissance. 
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Assistant McGrath and party reached St. Georges Island on August 8, and a 
reconnaissance was started from the line, Point Lookout Light-House to Bitt, and 
extended up the river. A search was made for the stations of the old work, but only 
three were recovered, as stated. The station Bitt, of the Chesapeake Bay triangulation, 
was established in recent years. A steam launch was used by the party as the only 
practicable means of transportation in the region along the river. It was difficult to 
seciire quarters for the party, and long trips in the launch to and from work were 
frequently necessary. 

The weather was in general very favorable for the work, and very little time was 
lost on account of bad weather, previous to November r, but after that date there was 
a gale of wind from the northwest nearly all the time for several weeks, which greatly 
delayed the progress of the work. About December r ice began to form in the creeks 
and along the banks of the river and occasioned much delay in the work, becoming 
impassable with the launch in many places toward the close of the month. 

A large quantity of fresh water was needed for use in the launch, and this was at 
times supplied with difficulty and delay. In spite of these obstacles constant progress 
was made until the work closed on December 3 r, and the party was disbanded on January 1. 

Assistant McGrath's report commends the conduct of all the members of his party, 
and makes special mention of the valuable assistance rendered by Thomas Nelson Page, 
jr.', James E. Marsh, and Henry Becker, whose devotion to duty greatly facilitated the 
progress of the work· and rendered possible the result accomplished. 
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RECON!':AISSAN'CE. 

TRIANGULATION. 

COAST AND GEODETIC Sl'R VEY REPORT, 19CJ2. 

VIRGINIA. 

SU:'\l:llAR\' OF RESUI.TS. 

Reconnaissance: 
go square miles an,a co\·ere<l. 
r 5 stations selected. 

Triangulation: 
9<:J square miles area co\·ercd. 
IO stations occupied. 
18 geographic positions determined. 

A. T. MOS:llAN. 

A resun-ey in the vicinity of Chincoteague Island being necessary, the reco,·ery of 
old triangulation stations and the establishment of new ones for this purpose was 
assigned to Assistant Mosman. He sent Foremau E. E. Torrey to the island on }.lay 
I 6 to make all necessary preliminary arrangements, and on :!\1ay 25 proceeded to the 
island and took charge of the operations in the field. Two old triangulation points, 
Nock aud Tayl0r, were recovered. From the line between them, used as a base, the 
triangulation was extended I5 miles to the northeast and ro miles to the east, to Fishing 
Point. 

The obsen·ations began on June 5 and were continued during the remainder of the 
fiscal year. The geographi~ positions of the Jife-sa,·ing station at Assateague and at 
Wallops, and of Assateague Light-House, Killick Shoal Light-House, and Bug Light
House were determined during the progress of the work. The necessity of tra\·eling 
long distances, to erect signals and to occupy stations, in a sailboat, and the fact that 
obsenrations could only be made very early in the morning and very late in the afternoon, 
caused considerable delay in the progress of the work. The work was in progress at 
the close of the fiscal year. 
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TOPOGRAPHY. XEW HA:llPSHIRE. 

SU:II:\IARY 01' UESl'.LTS. 

Topography: 
15 sqtwre mile,; area coverecl. 
3 miles shore line creeks and ponds surveyed. 

84 miles roads surveyed. 

JOI-IN XELSON. 

The continuation of the topographic survey in the vicinity of Portsmouth, ~. H., 
was assigned to Assistant Nelson. He reached Portsmouth on August I 2 and began 
the field work without unnecessary delay. The work on the Portsmouth Harbor sheet 
was slow and tedious on account of the peculiar topographic features of the surround
ing country, and the dense growth of timber covering the region surveyed. A large 
area of wooded marsh was cle\·eloped during the progress of the work. The roads and 
trails in the locality are very crooked and narrow, and much time was spent in deter
mining their position, as they were necessarily used in fixing the boundaries and out
lines of the wooded marshes. Some of the prominent points are from So to 100 feet 
high. These were covered with a dense growth of pines and a great deal of cutting 
was necessary in order to develop the contours. An unsuccessful effort was made to 
place the city of Portsmouth on the topographic sheet by reducing the plan found on 
published maps, but this proved to be impracticable, and a complete topographic survey 
was made of the city. 

The work on the Portsmouth Harbor sheet, extending from the entrance to the 
Piscataqua River bridge was completed. on October 3 1 and the field work of the party 
closed on that date. 

:MAGNETIC OBSERVATIONS. 

BEDFORD CITY. 

FI:-OCASTI,E. 

Hn,r.sv1LI.E. 
:SEW CASTLJo:. 

VIj{GINIA. 

Stations occupied. 

E. D. PRESTON. 

01.DTOWX. 

PEARISlH:Rc;. 

Pl' LASKI. 

The extension of the magnetic survey in Virginia was assigned to Assistant 
Preston, rind he began field operations at Bedford City on June 5. The determina
tion of the magnetic elements began on June 6, and observations were made at the 
stations above named. At Hillsville a meridian line for surveyors' use was established. 
The work was in progress at the close of the fiscal year. 
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COAST l'ILO'l'. :.JAINE. 

:IIARYLAND. 

VIRGINIA. 

1\Tovl'lnbcr 13 to January 17. 

H. C. GRA\'F:S, .Vautical Expert. 
II. \V. PmmcE, C!tit:f Engineer. 
HARRY ELY, .-ldi11g Cilic:f E11gi11ccr. 
H. S. S:mTH, Deck O,fficer, First Class. 
T.U.DOT PULLIZI, 1Vriter. ' 

J1111e 1 to JO. 

H. C. GRAYES, JVautiral Expert. 
C. L. GRETcX, First Watch Oj/iCt"r. 
H. \V. l'EERCE, Chief Engi11ec'r. 
]. \V, OGDE:-<, Acting Captain's Cler/.:. 

JOHN Ross, Commanding, 
Steamer Hj1drographer. 

Nov. 23 to Jan. 17. 
:Nov. 13 to Nov. 30. 
Nov. 13 to Nov. 30. 

The published edition of United States Coast Pilot, Atlantic Coast, Part VI, 
having been exhausted, X autical Expert J ohu Ross was placed in command of the 
steamer Hj1drograpltcr and instructed to collect the information necessary to bring a 
new edition up to elate. 

The work began in Baltimore Harbor on Xovember 13. The party left Baltimore 
011 :November 15 and inspected the mouth of the Susquehanna River and Curtis Bay. 
On November 20 the party again started from Baltimore and inspected the following 
places: Swan Point Bar, Elk River to Town Point, Sassafras River to Betterton, 
Chester River to Qneenstown, and thence to Annapolis. On November 22 the party 
inspected Eastern Bay up to St. Michaels, and then returned to Baltimore for coal and 
water. On the 27th the vessel left Baltimore and proceeded to \Vashiugton to examine 
the Potomac River. The following places were then visited in the order stated: 
Great \Vicomico River, York River, ~orfolk, James River, and Cape Charles City. 

On January 7 Assistant Edwin Smith went on board the vessel at Norfolk and was 
transported to the following places for the purpose of determining the magnetic declina
tion for use on the charts, viz: Old Point Comfort, entrance of York River and of 
Rappahannock River, Tangier Sound and Hooper Strait, returning to Baltimore on 
January 15. At the places visited, and during the passage of the vessel from place to 
place, notes were made of all changes which affected the coast pilot volume above 
referred to, and sufficient information was collected, by personal inspection of certain 
localities, and by inquiry from ship masters, pilots, officers ill ~harge of improvements, 
and others, for the publication of a revised edition of the Coast Pilot, Volume No. VI. 
The weather was unfavorable a great portion of the time, and as many localities were 
visited· with the vessel as the late season, pre\'ailing winds, and ice permitted. The 
work clo~ed at Baltimore on J antrnry r 7. 

The revision of the coast pilot volume covering the coast of l\faine bemg necessary, 
the collection of information for •this purpose was assigned to John Ross, nautical 
expert, and on l\fay 2-7 he took command of the steamer Hj•drograpl1cr at \Vashington, 
D. C. He proceeded to Eastport, Me., via New York and Boston, and began the col
lection of coast pilot information at that place on June 25. This work was in progress 
at the close of the fiscal year. · 
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MAGNETIC WORK. 

RECONNAISSANCE. 

TRIANGULATION. 
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:\IARYLAND. 

VIRGINIA. 

SUM:\IARY OF RESlJLTS, J1:LY I TO 24. 

Triangulation: 
40 square miles area covered. 

8 stations occupied. 
22 geographic positions determined. 

SUM:\!ARY OF RF:SlJLTS, APRIL I TO 30. 

Reconnaissance: 
50 square miles area covered. 

Triangulation: 
50 square miles area co\•ered. 
22 stations occupied. 
77 geographic positions determined. 

EDWIN S:lllTH. 

The triangulation along the Potomac River below \X/ashington, D. C., "·as in 
progress at the close of the pre\'ious fiscal year, under charge of Assistant Smith. He 
occupied the following stations in the order named, Yiz: Bryants Point, ~fount \'ernon. 
Fort \Vashington, Dunn, Notley Hall, Dyke, Godding, and Stanton. The condition 
of the weather was not favorable for rapid progress, and considerable delay resulted 
from the difficulty of securing transportation between the stations. The work closed 
on July 24. 

Magnetic observations being necessary for the correction of the compasses on the 
charts of the Potomac River, Assistant Smith proceeded to :Norfolk, Ya., and went 011 

board the steamer .Hj,drographer, John Ross, nautical expert, commanding, on January 
6. The \·essel transported Assistant Smith to the localities selected, and the magnetic 
declination was determined at Old Point Comfort, at a point on the shore of York RiYer, 
on the shore of Rappahannock River, and at Hoopers Island, in Chesapeake Bay. 
Assistant Smith left the yessel at Baltimore on January 15. 

The continuation of the triangulation along the Potomac Ri\·er was also assigned 
to Assistant Smith, and on April r acth·e field operations began. The work was com
pleted from the point where Assistant :rvkGrath suspended work during the pre,·ious 
season, in the vicinity of Gunston, to a junction with the work of Assistant Smith 
below Alexandria, completed in t!1e first part of the fiscal year, as mentioned aho\·e. 
This work extended along the river from Cockpit Point to Fort \Vashington, and it 
was completed on April 30. On June r 3 Assistant Smith proceeded to Long Island, 
N. Y., to take part in testing the Marconi system of wireless telegraphy for use in the 
telegraphic determination of longitudes. He continued 011 this work until June 30, 
when he was detached while the test was still in progress. 
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AsTRONO!llIC OBSERVATIONS. 

RECONNAISSANCE. 

TRIANGt;LATION. 

MASSACHUSETTS. 

OHIO. 

WISCONSIN. 

EDWIN SMITH. 

\V. B. FAIRFIELD. 

SU:'.\IMARY OF RESULTS. 

Astronomic obsen·ations: 
2 longitude stations determined. 
1 latitude station determined. 

Reconnaissance: 
' 114 square miles area covered. 

i stations selected. 
Triangulation: 

114 square miles area covered. 
8 stations occupied. 

16 geographic positions determined. 

The determination of the longitude of Provincetown, Mass., and of Fenimore, 
Wis., and the connection of the stations occupied with the triangulation in the vicinity 

was assigned to Assistants Smith 
.-----------------------N_0

_· 
2
...,

0
· and Fairfield as chiefs of cooperat

\ I 
\ ,, 
\ ,, 

s \ 
,, 

\ !1 Stat:ute Milee 

\ ; fl .. "!J 
Ktlameters 

\ t 
}i Ch.SpireLa:ncasti!r 

Triangulation. Fcnnitnore, 'Vis. 

observations. The latitude of Provincetown was 

ing parties. They "·ere also in
structed to connect the longitude 
station at Cleveland, Ohio, with the 
triangulation of the United States 
Lake Survey. Assistant Smith 
reached Cambridge, Mass., on Au
gust 8 and found that the station 
occupied for longitude observations 
in I8]2 had been destroyed. Prof. 
E. C. PiCkering placed the facilities 
of the Harvard College observatory 
at his disposal, and the instrument 
was mounted on the west transit 
pier, which had been occupied by 
the Coast and Geodetic Survey ob
server in 1869. The station of 1872 
was connected with this pier. As
sistant Fairfield reached Province-
town, Mass., on August 9, erected 
a pier and temporary observatory, 
and was ready for observations on 
August 14. Unfavorable weather 
prevented observations until Au
gust 26. Observations were made 
and signals were exchanged on 
three nights, and then the observers 
changed stations and repeated the 

determined by Assistant Smith, and 
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the Provincetown station was connected with the triangulation by A&sistant Fairfield. 
The work in this locality was completed and the parties started \Yest on September 9. 

Assistant Smith reached Omaha, Nebr., on the I 2th, and found it impracticable to 
occupy the old station on account of obstruction of view by the growth of trees and the 
erection of a building since the station was established. A new station was established 
and connected with the old station, and all necessary preparations for work completed. 

Assistant Fairfield reached Fenimore, \Vis., on September 12 and recovered the 
triangulation stations Mount Ida and Fenimore, with which to connect the longitude 
station, when determined. A longitude station was then selected with this object in 
vie\\•, the necessary preparations were made, and everything was ready for work on 
September 2 I. Unfavorable weather again delayed the observations, both before and 
after the exchange of positions by the observers, and the observations were not completed 
until October 14. 

No 21 

•rrian~~ubtion, Cieveland, Ohio. 

Assistant Sm.ith connected the station at Fenimore with the triangulation by 
occupying Mount Ida, Fenimore, and a new auxiliary station. The work was completed 
on the 16th, and he proceeded to Cleveland, Ohio, arriving on the 18th. Assistant 
Fairfield reached Cleveland on October 19. Signalman J. S. Bilby arrived in Cleveland 
on September 30, under instructions from Assistant Smith, and had already made the 
necessary preparations for the connection of the longitude station with the triangulation 
of the United States Lake Survey by recO\•ering twq lake survey stations and erecting 
observing tripods and scaffolds before the observers arrived. Assistant Fairfield occupied 
a station on the New England Building, located in the center of the city, and after being 
delayed for days on account of smoke, completed the necessary observations on :K ovem
ber 3 and closed his connection with the work on 1\0\·ember 4. Assistant Smith con
tinued the work until De~ember 10, when sufficient observations had been secured to 
complete the connection, and the work closed. 

Assistant Smith reports the great interest taken in the wor~ by Dr. C. S. Howe, 
of the Case School of Applied Science, and the valuable assistance rendered by him and 
the students under his charge in showing a heliotrope from the Case School for the 
use of the observers. 
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TIDE OBSERVATIONS. DISTRICT OF COLUMBIA. 

FLORIDA. 

NEW YORK. 

PEN::-:SYLVANIA. 

Automatic tide gauges were kept in operation throughout the year at the following 
places: \Vashington, D. C., various members of tidal division, observers; Fernandina, 
Fla., B. \V. Weeks, observer; Fort Hamilton, "N. Y., J. G. Spaulding, observer; 
Philadelphia, Pa., F. A. Kummel, observer. 

TOPOGRAPHY. 

TRIANGlJLATION. 

:llARYLAND. 

S\;:\l:l!ARY OF RESULTS, AUGVST 13 TO DECE:\!BER 20. 

Topography: 
12 square miles area co\·ered. 
82 miles general coast line surveyed. 
29 miles shore line of creeks, etc., surveyed. 
8 miles of roads surveyed. 
I topographic sheet completed. 

Triangulation: 
87 square miles area covered. 
17 stations occupied. 
30 geographic positions determined. 

SU:\l;l!ARY OF RESL'LTS, :\IAY 24 TO Jt:NE 30. 

Topography: 
3 square miles area surveyed. 

2~ miles of shore line of rivers and creeks surveyed. 
8 miles of roads surveyed. 
3 topographic sheets in progress. 

W. I. VINAL. 

A portion of the resur\'ey of Chesapeake Bay was assigned to Assistant Vinal, and 
he began work in the vicinity of Deals Island on August 1 ~· A naphtha launch' was 
furnished to him and was used as the means of transportation until September 2, when 
it was turned over to Assistant \Veld and a larger steam launch received from him in 
exchange. This steam launch was not in good condition, and considerable delay in the 
work resulted from the necessity of making repairs from time to time. Triangulation 
was done in the northern portion of Tangier Sound, in Fishing and Monie bays, and in 
the Nanticoke and Manokin rivers. The topography covered portions of the shore line 
of this same region, as stated in the summary of results given above. Geographic 
positions were furnished to Assistants Forney and \Veld. The work closed and the 
party was disbanded on December 20. 

In ?\fay, topographic work on the Potomac River was assigned to Assistant Vinal, 
who made all necessary preparations and arrh·ed at Colonial Beach, Va., on May 21. 

The plane-table work began on ~lay 24 and was continued nntil the close of the fiscal 
year, whenever the weather conditions permitted. A naphtha launch was used by the 
party as the means of transportation. The statistics of the work accomplished are given 
auo\·e. The work was in progress on June 30. · 
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Topography, Potomac River. 

EXPERIMENTAL OBSERVATIONS. MASSACHUSETTS. 

\VIRELESS TELEGRAPHY. NEW YORK. 

No. 23. 

2' 

-------

D. B. WAIN,\'RIGHT. 

The investigation of the Marconi system of wireless telegraphy with reference to 
its possible adoption for use in determining the difference of longitude, by the tele
graphic method, between places where no wire connection existed, was assigned to 
Assistant Wainwright. 

The New York Herald ha.d established and was operating a wireless telegraph 
, station at Siasconset, Nantucket Island, 1\Iass., in connection with a wireless telegraph 
outfit placed by the Herald on the Nantucket light-ship, 50 miles offshore, for the 
purpose of receiving messages from steamships equipped with similar apparatus and 
passing close enough to the light-ship to communkate through it with the shore in this 
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way. All the facilities thus afforded were courteously placed at Assistant\Vainwright's 
disposal by the manager of the New York Herald, and the thanks of the Coast and 
Geodetic Survey are due to that corporation for their liberality, which rendered it 
possible to make this interesting investigation at this time. All necessary preparations 
were made and Assistant \Vaimvright reached Siasconset on October 4. 

The experiments at the shore station consisted in simulating the essential con
ditions of a field telegraph station used in telegraphic longitude work and in obtaining 
a record· of the customary time signals. For this purpose the chronograph was mounted 
in the operating room, together with the break-circuit chronometer. The programme 
included, first, the sending of a message to the light-ship notifying the operator when 
to send time signals; second, the time signals from the light-ship, consisting of a signal 
commencing in an even minute and repeated every five seconds for two minutes; third, 
a message from the light-ship giving the correction of the chronometer; fourth, a test 
to show the lag of the armature in circuit. All the foregoing sets of signals were 
recorded on the chronograph. The chronometer \Yas out of the circuit when verbal 
messages were sent or received, as it would interfere with the clearness of the code 
signals. \Vhile the time signals were being' received the chronometer \ms in circuit, 
and the record conforms to the customary field astronomical station record. 

In order to obtain on the chronograph the signals sent to the light-vessel, a specially 
designed make-and-break key was substituted for the Marconi key and connected with 
the chronograph circuit. When receiving signals from the light-vessel the chronograph
chronometer circuit was connected with the Marconi tape recorder, a pony relay being 
interposed so that when the signals of the light-vessel functioned the coherer, and its 
local circuits were closed, the chronograph-chronometer circuit would be broken· and 
the pen deflected on the chronograph sheet. In arranging the apparatus for longitude 
work, the pony relay and also the tape recorder would be dispensed with, and the 
chronograph circuit directly connected with the polarized relay adjoining the coherer. 
The lag of the armatures, or the time consumed by them in moving between contacts, 
was determined by cutting out the resistance and condenser in c;ircuit with the chro
nometer, thus allowing a spark to be made by the contact wheel at each break, the 
result being that the contact wheel in breaking would cause one deflection of the chrono
graph pen, and the spark, by functioning the coherer, cause another break through the 
pony relay and another and later deflection of the pen. The space between the two 
deflections would indicate the armature lag. 

Covering the period· of the experimental work on Nantucket, time observations 
were made with a sextant and artificial horizon, and the data obtained for computing 
a difference of longitude which, though rough, is probably the first determination by 
wireless telegraph. The experiments were successfully concluded on October 20. 

\Vhile on Nantucket Island, Assi~tant \Vainwright detennined the positions of the two 
beacon Eghts on the ends of the Nantucket Harbor jettys. 

In April Assistant Waimvright proceeded to Barren Island, Chesapeake Bay, in 
response to a request from the N a\·y Department, for the purpose of relocating the 
water beacons marking the speed trial course off that island, which had been carried 
away by ice during the previous winter. The steamer Endeavor, Assistant F. A. Young, 
commanding, was placed at Assistant \Vainwright's disposal for this work. The shore 
beacons were repaired and whitewashed and the water beaco1is were reconstructed by 
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the contractors under Assistant \Vainwright's direction. He also ,·erified some topo
graphic details in Honga River. This work was successfully completed on April 20. 

From April 24 to 29 Assistant \Vainwright was again in the field witnessing the 
trial of the Fessenden wireless telegraph apparatus in operation in the Yicinity of 
Roanoke Island, Xorth Carolina. 

In June ( 15 to 30) additional tests of the Marconi wireless telegraph apparatus 
were made under the direction of Assistant Wainwright. These tests were made pos
sible by the liberality of. the Marconi \Vireless Telegraph Company of America, which 
furnished an operator and apparatus for the cost of its installation and operation on 
board the United States Coast and Geodetic Survey schooner Eagre. The tests were 
made between the ~Iarconi wireless telegraph station at Sagaponack. on the eastern 
end of Long Island, New York, and the Eagre at yarious distances. The plan \vas to 
have the Eagre establish easy connection with the station on shore and then proceed 
away from the station to determine how far this particular fonn of apparatus was 
available for signaling, as used in telegraphic longitude work. On the first trial in the 
latter part of June the apparatus was installed on the Eagre without any alteration in 
her standing rigging, which consists entirely of wire rope set up with turnbuckles. 
This gaye a continuous length of wire rope from each topmast of almost 125 feet. As 
was partly anticipated, short distances only could be used for the purpose intended and 
the results of this· test maii1ly consisted in familiarizing se,·eral officers of the Sun-ey 
with the working of the apparatus and in indicating more effecti\'e arrangements 111 

future tests. ThiEO work was in progress at the close of the fiscal year. 

MAG::-;ETIC OBSERVATIONS. 

A~IELIA. 

A:l!HERST. 

BEDFORD CITY. 

Bt:CKJXGHA:I!. 

CHARLr:s CITY. 

CHATHAM. 

CU::l!BERI.AXD. 

DIX\\"IDDIE. 

FAR:IIVILI.E. 

VIRGI:\'IA. 

Statio11s orcupied. 

GOOCHLAND. 

Lot:ISA. 

LOVI!\"GSTON. 

1\IART!NS\'ILLE. 

Xmv KF.NT. 
XOTTO\\'AY. 

PAL:l!YRA. 

POWHATAN. 

ROCKY l\IotTXT. 

\V. F. \VALL!S. 

Rt:STRURG. 

S::l-!ITHVILI.E. 

STUART. 

\\'EST APPO:l!ATTOX. 

CHARLOTTESVJI,I.E. 

LYXCIIDt:RG. 

PETERSDt:RG. 

RICH::l!OXD. 

The continuation of the magnetic sun·ey of Virginia was assigned to ::\Iagnetic 
Obsen·er \V. F. \\'allis. He was engaged on the work from August 16 to November 
27, and the stations named above were occupied. 

Observations to determine the elements of the earth's magnetism were made at each 
station, and a meridian line, permanently marked with stone posts, was established at 
all the new stations and at one old station, Petersburg. 
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RECOXXAISSANCE. MARYLAXD. 

TOPOGRAPHY. 

TRIAXGuLATION. 

SU:\IMARY OF RESl:LTS. 

Reconnaissance: 
10 square miles area covered. 
S triangulation points selected. 

Topography: 
15 square miles area covered. 

222 miles of shore line sun·eyed. 
65 miles shore line of creeks surveyecl. 
36 miles roacis sun·eyecl. 
4 topographic sheets completecl. 

Triangulation: 
IO square miles area co,·ered. 
IO stations occupiecl. 
9 geographic positions determined. 

A portion of the work invoh·ed in 
the resurvey of C\-.esapeake Bay \\'as 
assigned to Aid F. F. Weld. He an:ived 
at Oxford, Md., on July 19 and verified 
some of the work on the topographic 
sheet co\·ering the locality, completing 
it on August r 3. He then \\'ent to Balti
more to obtain a steam launch which ··., 
had been placed at his disposal, and pro
ceeded to Crisfield, :Md., arri\'ing there 
on August 21. It was found to be im
practicable to use the steam lannch in 
Pocomoke Sonnd on account of shoal 
water, and the difficulties in the way of 
keeping the launch supplied with fuel 
and fresh water for the boiler. 

A sailboat was hired and a small 
scheme of triangulation was carried up 
to the head of Pocomoke Sound, start
ing from the line Apes to l\Iessongo. A 
naphtha launch of light draft was then 
procured in exchange for the steam 
lannch, which greatly facilitated the 
work. The topographic work in the 

, vicinity of Crisfield began on August 28, 
and was limited to a survey of the main 
shore line and such interior topography 

... 

F. F. WELD. 

No. 24. 

as could be reached from the shore. 
Creeks leading to landings or used as 
thoroughfares were surveyed and the others 

Triangulation and topography, Chesapeake Bay. 

were examined. Light bo~s with fiat 
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bottoms were hired for the use of the rodmen in passing from point to point along the 
marsh shore line, as it was found to be impassable on foot on account of the mud and 
numerous creeks to be crossed. The rodmen soon became expert in the use of the 
paddle and made excellent progress between stations. 

It was necessary for the party to live i1i the towns, and for this reason the work 
was completed as far as possible from Crisfield before moving the party to another 
town. A wagon and team was used to transport the party to and from Apes Hole 
Creek and Jen kins Creek. The launch was anchored in these creeks, and consequently 
the party was able to do work in Pocomoke Sound and in Great Annemessex ancl ~Iano
kin rivers before moving from Crisfield on XO\·ember 4. After completing this work 
the party moved to Ellicotts Island on Fishing Bay, and a sun·ey was.made of the bay, 
joining the work of Assistant Vinal at Station Rose and based upon data furni,;hed 
by him. \Vhile the party was at Ellicotts Island some work was done around Bishbps 
Head to join the work of Assistant Vinal to that of Assistant Forney, and a sun·ey was 
made of the settlement of Ellicotts Island. On November 16 the party moved to \Vhite 
Haven on the \Vicomico River and a survey was made of Ellis and l\fonie bays and the 
\Vicomico River, including the town of \Vhite Haven and the settlement of l\Iount 
Vernon. This work was all based upon triangulation executed by Assistant Vinal. 
On December 4, before completing this work, it became necessary to transfer the 
party to Deals Island in order to connect the work previously executed there with the 
work of Assistant Vinal. This connection was completed and the work closed on 
December 7. 

HYDROGRAPHY. 

TOPOGRAPHY. 

GEORGIA. 

SOG'fH CAROLI"1A.· 

F. H. AINSWORTH, First TVatdz 0.(/ircr. 
H. \V. PEERCE, Cliic.f E11,f{i11ccr. 
\V. E. PARKER, ;/id. 
W. K. WBST, Deck Officer. 

SL\I:.\IARY OF Rk:SULTS . 

• '>·apdo 501111d. 

Hydrography: 
347 miles lines sounded. 

2 current stations occupiecl. 
Topography: 

11 miles shore line surveyed. 

St. 1-ldl'lla Sound. 

Hydrography: 
w4 miles lines sounded. 

F. F. \VELD, Commanding, 
Steamer /Jydrographcr. 

The hydrographic survey of Sapelo Sound, Georgia, and of St. Helena Sound, 
South Carolina, 'vas assigned to Assistant \Veld, commanding the steamer llydrogra
pher. He sailed from Baltimore for Savannah on February r r, via Norfolk. All 
necessary preparations were made and the work in Sapelo Sound began on February 24. 
()n the bar and in the entrance to the sound lines were sounded from 50 to 200 meters 
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apart, and outside of this area the lines were sounded from 300 to 600 meters apart. 
The sounding work began on March 4 and progressed as rapidly as the weather concli 7 

tions permitted. \Vhen the conditions \\·ere not favorable for outside work, the work 
in the sound was done. The inside work included the development of the anchorage at 
the national quarantine station and of the sound as far as Bog Hammock, with a few 
additional lines of soundings made to afford a comparison with previous work. Eleven 
miles of shore line was also surveyed in connection with this work. The shore line near 
the entrance has changed considerably, both points having been washed off. Tide 
observations were made at the quarantine station in the harbor, which is 8 or 10 miles 
inside the bar. Current observations were made at two stations, one on the bar and 
one at the entrance. The work in Sapelo Sound was completed on April l l and the 
vessel proceeded to Savannah for repairs. 

The hydrographic examination of the entrance to St. Helena Sound began on l\fay 
7 and was completed on the 14th. A gas-pipe signal was established on a shoal, bare 
at low water, just south of the main channel on line between Hunting Island Light
House and Bay Point, and about midway bet~veen them, and such signals as were 
necessary were erected at the triangulation points previously established. All the 
available time was used in developing the hydrography of the main channel and bar. 
Lines were sounded from loo to 200 meters apart, and tide obsen~ations were made at a 
station in Big Bay Creek. The tide gauge was referred to bench marks established for 
reference. The vessel was needed for other duty and the examination was concluded 
on :May 14 and the vessel sailed the same clay for Washington via Charleston. 

Assistant \Veld reports the zealous cooperation and hearty support accorded him 
by the officers attached to the vessel. 

HYDROGRAPHY. ::llASSACHUSETTS. 

XEW YORK. 

J. L. DUNN, h"rst Watch Ojjicl"I". 
C. L. G1u·:Ex. r/'rst Watch Officer. 
J. A. :\IcGREGOR, Deck Officer, First Class. 
GEO. OLSI-:N, Dak Officer, First Class. 
L. :II. HoPKIXS, Chief E11gi11ccr. 
G. E. ::VIARCHAND, Assistant S11rgt•v11. 

St:~l;llARY OF RESULTS. 

623 miles of lines sounded. 
7 tide stations occupied. 

P. A. \VELKER, Commanding, 
steamer Blake. 

July 20 to Sept. 3. 
Sept. 1 7 to Oct. 8. 

4 hydrographic sheets completed. 

The hydrographic examination of ::\"' antucket Shoals began on July 20, 1901, under 
the direction of Assistant French, temporarily commanding the steamer Blake, in the 
vicinity of Great Point. No triangulation or signal building was necessary, as a suffi
cient number of prominent objects, whose position had been determined, were available. 
The progress of the work was as rapid as the condition of the weather permitted . 

. On August 8 Assistant French turned over the work and the command of the yessel to 
Assistant "Welker. 

On August 8, the :Korth Atlantic Squadron arrived at the anchorage under Great 
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Point, and Assistant Welker reported to Admiral Higginson, in command of the fleet, 
and offered the services of the \'essel and party for such duty as he desired in making a 
survey of the main channel across Nantucket Shoals. He requested an examination of 
the channel to determine whether it \vas practicable to take the fleet through this 
channel, and his request \Tas immediately complied with. Special attention wa.s paid 
to the examination of that portion of the channel between the channel buoy northeast 
of Great Point and the Great Round Shoal Light Ship. Special buoys had been 

Xo. 25 . 

• VonomqyLt. 

N A ~ T U C K E T S 0 U N D 41'30' 

Hydrography, Nantucket Sound, )[ass. 

placed hy the light-house tender JfaJjlower to mark the deepest water, as shown on the 
charts, and a system of lines approximately parallel to the direction of the line marked 
by buoys was sounded, and also Jines approximately north and south and east and west. 
A copy of the hyclrographic sheet on which this work was plotted was furnished to 
Admiral Higginson on August 2 r, and soon aftenYards the fleet passed through the 
channel. 

On August r 7, while the party was engaged in sounding, a schooner showing 



APPENDIX NO. r. DETAILS OF FIELD OPERATIO:>:S. 113 

signals of distress was noticed. The work was suspended and the ,·essels proceeded 
to the relief of the schooner .111abcl Jordan of Thomaston, Me., which was aground on 
the western edge of the 17-foot shoal, about 7 j6 miles northeast of :N'antucket Light
House. The schooner was hauled off the shoal into deep water and furnished with 
directions for continuing her passage. A crew 'from the Caskata Life Saving Station, 
searching for the schooner, was afterwards picked up in a dense fog and towed into the 
anchorage. 

An examination was made in the vicinity of Horse Shoe Shoal Buoy No. 12, where 
the U. S. S . .111assaclmsctts had grounded a few days before. The hydrographic work 
between Great Point and Orion Shoal was resumed and completed. 

A reported shoal spot in the vicinity of Quicks Hole was found and its position 
determined. Several other shoal spots on the chart were discovered in this locality and 
their positions determined. The shoal spots were all found in soft bottom and eyidently 
resulted from a deposit of silt carried from the upper bay through the strong current of 
Quicks Hole. The buoys in Robinsons Hole were located by using a plane table, and 
a supplemental survey was made. An examination was made of the western end of 
L'Hommediett Shoal and the buoys that mark it were located. 

Eustis Rock and the buoy marking it in Pocasset Harbor, Buzzards Bay, were 
located. A reported rock in the vicinity of Plum Island, Long Island Sound, was found 
and located. A reported rock between Hen Island and Scotch Caps was also found and 
located. A careful search was made for a rock reported to be outside the Hen and 
Chickens Reef, and the locality was thoroughly sounded and examined with a drag 
without finding any rock not on the chart. Inquiry at the Larchmont Yacht Club 
developed the fact that the report was the result of a Yessel running upon the charted 
reef and being erroneously located. 

The work closed on September 25 and the Bla!..·c proceeded to Baltimore by way of 
New York. · 

HYDROGRAPHY. 

TOPOGRAPHY. 

TRIANGULATION. 

E. B. LATHAM, Assistant. 
C. L. GREEN, Watch Officer. 

FLORIDA. 

M. F. FLANNERY, C/1ie.f Engineer. 
H. S. S:\UTH, Watcli Office1·. 
T. L. JENKINS, Watclz Officer. 
J. E. SHEPHERD, Surgeon. 
A. C. L. ROETH, Deck Officer. 
'Vllf. SANGER, Captain's Clerk. 
F. REISENBERG, Deck Officer. 

St:::l1111ARY OF RESULTS. 

Hydrography: 

P. A. WELKER, Commanding, 
steamer Baclic. 

(April 14 to May 5 and 
June 24 to June 30.) 

June 9 to 30. 

30 square miles area covered by sounding. 
405 miles lines sounded. 

3 tide stations established. 
I current station occupied. 
3 hydrographic sheets completed. 

10515-03-8 
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Topography: 
48 miles of shore line surveyed. 
3 topographic sheets completed. 

Triangulation: 
4 stations occupied. 
8 geographic positions determined. 

The resurvey of portions of the coast of Florida was assigned to Assistant P. A. 
\Velker, commanding the steamer Bache. This vessel had recently been constructed 
and sailed from Baltimore on April 14, after making all necessary preparations for the 
season's work. The vessel reached Key West on April 20 and arrived at Apalachicola 
Bay on the 25th. The erection of signals for the survey of West Pass began immedi
ately. Two old triangulation points, Cape St. George Light-House and West Pass, 
were recovered, and the work was based upon the known position of these two points. 

------.......... -.. 
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·::-:3:i;:u:ation. topography and hydrogrnphy. Apalachicola Bay, Fla. 

The position of Cape San Blas Light-House was determined by making the neces
sary observations at the stations named above. Great changes in the shore line were 
noted and it was necessary to resurvey it from a point 3 miles northwest of the 
entrance to West Pass to a point 2 miles east of Cape St. George Light-House. The 
point of land on the northwestern shore of the entrance has made out to sea about 
one-half mile and a large lagoon has been formed inside the present shore line. Sand 
Pass has been closed except at unusually high tides. 

A party was· placed under the direction of Assistant Latham by the commanding 
officer and a survey of the shore line in the vicinity of Cape San Blas Light-House was 
made. The work in the vicinity of West Pass, Apalachicola Bay, was completed on 
::\lay 19, and on the following day the vessel proceeded to St. Andrews Bay for the 
purpose of continuing work in that locality. An examination of the bar and channel 
showed that the depth of water was not great enough for the ship to eiiter. A party 
was landed on :May 23 in charge of Assistant Latham and the vessel proceeded to 
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Pensacola for coal and other supplies. The old triangulation stations itr this vicinity 
could not be found and a detached topographic survey of the shore line of the entrance. 
was completed on May 31 by Assistant Latham. 

On June 2 a hydrographic party under the direction of Acting Watch Officer 
Sanger was landed and the ship proceeded to Pensacola and examined the dredged 
channel in the entrance to the harbor. 

On June 9 the Bache left Pensacola for St. Andrews Bay, where the hydrographic 
party came on board, and then proceeded to Key West, arriving there on June r 1. 

Stormy weather delayed the departure of the vessel until the 15th, on which date she 
sailed for Baltimore, arriving there on June 19. 

HYDROGRAPHY. 

TRIANGULATION. 
:llARYLA:N'D. 

VIRGI:N"IA. 

C. L. GREEN, First IVatC!i Officer. 

M. F. FLANNERY, Clzief E11gi11eer .. 
H. G. LOCKE, Chief E11gi11cer. 
J. A. ?IIcGREGOR, Watch Officer. 
A. C. L. ROETH, Deck Officer. 
J. A. McGREGOR, Deck Officer. 
\V:11. SANGER, Captain's Clerk. 
G. BRADFORD 2d, Deck Officer. 
R. J. NF.ELY, .rldi11g Deck Ojjicer. 
W. K. WEST, Acting Deck Officer. 

F. A. YOUNG, Commanding, 
Steamer Endeavor. 

{
July 16 to Aug. 19 and 

Oct. l l to Nov. ro. 
July l to Nov. 27. 

Nov. 19 to June 30. 
Feb. 3 to June 30. 
July l to July 19. 
Dec. 7 to Jan. 13. 
July 7 to Jan. 13. 
July I to Feb. 6. 
Apr. 16 to June 30. 
:\lay 26 to June 30. 

SU:IIJIIARY OF RESULTS JULY I TO NOVEMBER 26. 

Hydrography: 
5g8 miles lines sounded. 

3 tide stations established. 
7 tide stations occupied. 
2 hydrographic sheets completed. 

SU:l\IMARY OF RESULTS MARCH 22 TO JUNE 30. 

Triangulation: 
16 triangulation stations occupied. 
16 geographic positions determined. 

Hydrography: 
407 miles lines sounded. 

l tide station occupied. 

The hydrograpliic examination of Chesapeake Bay from Holland Island Bar to the 
south shore was in progress at the beginning of the fiscal year under the direction of 
Assistant Young, commanding the steamer Endeavor. The erection of signals was 
co11tinued until July 10, when in crossing the bay in stormy weather the lower blowpipe 
of the ship was broken, causing a leak, making it necessary to proceed to Baltimore for 
repairs. On July 23 the work was resumed and a survey was made of Rappahannock Spit.. 

In the general hydrographic examination, lines 3 miles apart were sounded 
north and south and east and west, covering the portion of the bay under examination 
and extending as far inshore as it was safe to go with the ship. On November 22 the 
vessel started to Baltimore and stopped on the way to souud two lines across the bay 
near Great Wicomico River, and also to an examination of a shoal below Smiths Point. 
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The vessel reached Baltimore on Kovember 26 and the field work for the season closed. 
On ::\larch 1 7, 1902, the Endeavor left Baltimore to take up hydrographic work in 

the Potomac RiYer, with launch ~o. 23 in tow, and proceeded to Crisfield, Md., where 
the launch was delivered to the commanding officer of the schooner Jfatcliless. On the 
way to Crisfield the Endeavor was forced to anchor in the Patuxent Ri,·er off Solomons 
Island for seyeral days by a strong northwest gale and did not reach Crisfield until 
the 21st. On March 22 the Endeavor reached· Rockpoint, l\Id., and began "·ork on 
Kettle Bottom Shoals in the Potomac Riyer. The work assigned to the party extended 
from Lower Cedar Point Light-House to a point 4 miles below Blakistone Island. 
The triangulation in this Yicinity had been recently completed and the signals were 
still standing. It was necessary to remodel these signals for use in the hydrographic 
work and to establish many additional ones and determine their geographic position. 
A tide staff was established at Colonial Beach, Va., and high and low water obsenred for 
nearly two months. The range of the tide at this point is very much affected by 
wind. Tide obsen·ations were made here previously, but the bench marks to which they 
were referred had been destroyed and it was necessary to determine a plane of reference 
to which the soundings could be reduced. Many of the lumps forming the Kettle 
Bottom Shoals are in the position shown on the charts, but many changes were also 
developed and changes in the adjacent shore line noted. The Endea'l'Or was absent 
from the field of work April 3 to 21 on special work, under direction of Assistant 
\Vainwright, and the work was continued from that date until the close of the fiscal 
year, when it "·as still in progress. 



J/IJJDLE /JIT"l.S/ON. 

MAGNETIC OBSERVA'rIONS. KA::\'SAS. 

OKLAHO::IIA. 

\V. C. BAUER, J1/agnctic Observer. 
S. A. DEEL, J/ag11clic Observer. 
\V, Il. KEELIXG, Aid. 
J. :\1. KvEHNE, 1Jfag11ctic Obscn•cr. 
L. B. S:\nTH, A id. 

TEXAS. 

L.A. BAUER. 

At stated intcn·als. 
July 1 to :\Iar. 19. 

June 4 to June 3u. 
Aug. 1 to Sept. 30. 
June 6 to June 30. 

Magnetic obsen·ations in n1rious localities in the Middle Di\•ision were placed in 
charge of Assistant L. A. Bauer and the observers named abo\•e were assigned to work 
under l:is direction as chief of party. 

Mr. \V. C. Bauer was continued in immediate charge of the work at the magnetic 
observatory at Baldwin, Kans. He had other professional duties which occupied most 
of his time and could only give about fin~ days each month to the observatory work. 
The necessary assistance to perform the regular routine work was furnished to him 
and he supervised the work by personal attention for short periods whenever it was 
required. In September it became necessary to dismount the instruments and build 
a more stable foundation. This was successfully· accomplished and the instruments 
remounted on September 28. After that date th~ record was well made and without 
interruption. 

Mt. J. l:VI. Kuehne, August 14 to September 30, made ob~en•ations to determine 
the magnetic elements and established meridian lines for surveyors' use at the following 
places: In J<ansas at Olathe; in Oklahoma at Perry; in Texas at Cuero, Edna, Gon-
zales, Hallettsdlle, Lindenau. and \'ictoria. · 

TRIANGULATIOX. I::\'DIAX 1'E.RRITORY. 

OKJ.,AHO:l!A. 

TEXAS. 

Sl'.:\1:\!ARY OF RESUI,TS. 

4554 square miles area coverecl. 
28 stations OC\:upied. 

\V111. BOWIE. 

The extension of the triangulation along the ninety-eighth meridian was placed in 
charge of Assistant Bowie, and Assistant 0. \V. Ferguson was assigned to assist him in 
the work. 

Preliminary arrangements were begun by correspondence in February by Signalman 
J. S. Bilby, and on March 1 he started to Texas to complete the arrangements for the 
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delivery of the outfit and lumber for the observing tripods and scaffolds. The camp 
outfit previously used by the parties engaged on this triangulation was shipped to 
Bowie, Tex., the point selected from which to· extend· the triangulation northward. 
The officers and outfit reached Bowie on March 10, and three parties were organized 
without unnecessary delay. 

A building party \Vas placed under the direction of Signalman Bilby and the erection 
of signals began immediately and was continued without interruption until the encl of 
the fiscal year, by which time signals had been completed at all the triangulation points 
between the Bowie Base in Texas and the Anthony Base in Kansas. Forty obser\"ing 
tripods and scaffolds, with an aggregate height of r 905 feet, were built by this party 
before June 30, a most creditable record for all concerned, and especially for Signalman 
Bilby. 

Two observing parties were also organized, one under charge of Assistant Bowie, 
and the other under charge of Assistant Ferguson, as obsen·ers, and five light keepers 
were instructed 'in their duties. The general plan of operations was to ha,·e two 
observing parties at work continuously, using both heliotropes and lights and to haYe 
the building party erect the signals before they were needed by the obsen·ing parties. 
The following instructions in detail were issued for the guidance of the observers: 

1. In making the measurements of 
0

horizontal directions you will measure each direction in the 
primary scheme sixteen times, a direct and reverse reading being considered one measurement, and 
sixteen positions of the circle are to be used, corresponding approximately to the following reaclings 
upon the initial signal: 

No. r 

I II 

I 
II 

0 00 40 No. 9 ... . . .. . . . ... . .. . . . . .. . . . .. 128 00 40 

15 OI 50 I Xo. JO LB or 50 I 
... . . No. 2 ............................ . 

No. 3 ............................ . 30 03 IO ~o. II ... . . . . . . .. . . . .. .... 158 03 IO 

No. 4 .................. . 45 04 20 Xo. 12 .. . . . .... . ..... . . . . . . . 1;3 04 20 

64 00 40 i No. 13 ..... 192 00 40 

79 01 50 
1 No. J.j :07 01 50 .... 

No. 5 ......................... . 
No. 6 .. · ...................... . 

94 03 IO ' Ko. 15 .. . . . . . . ... . . . . . . . . 2:?2 03 10 Xo. 7 ........................... . 
No. 8 ........................... . l'.)9 04 20 No. 16 ....... . . .. . . . . .. . '2,~7 04 .20 

\Vhen a broken series is observed the missing signals are to be observed later in connection with 
the chosen initial, or with some othel'one, and only one, of the stations already observed in that series. 

2. In selecting the conditions under which to obsen·c primary directions, you slwu!O. proceed 
upon the assumption that the maximum speed consistent with the requirement that the closing error 
of a single triangle in the primary scheme shall seldom exceed three seconds, and that the ayerai.;:e 
closing error shall be but little greater than one second, is what is desired rather than a greater accu-
racy than that indicated. · 

Under this arrangement each observing party showed a heliotrope by day and a 
light at night to the other observing party, and each light keeper showed a heliotrope 
and a light to both the observing parties during the hours of work. M:arks were left at 
each signal by which the light keepers could mount their heliotropes and lights properly, 
and they were controlled by the obsen·ers by means of a code of signals. 

Each observing party consisted of tll.e observer and three men until May 1, when 
an additional man was added to the party under charge of Assistant Bowie. Each of 
these parties was fun1ished with a covered spring wagon and two horses, and freight 
teams were hired in moving from station to station as the work progressed. 
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At the end of the fiscal year 26 primary and 2 secondary stations had been occupied 
and completed, and the geographic position of 6 secondary points had been determined, 
which included a connection with the United States Geological Suryey triangulation in 

No. 28. 

Triangulation, Indian Territory, Oklahoma, and Texas. 

the vicinity of Bowie, Tex., and in the Indian Territory; a connection with the Coast 
and Geodetic Survey longitude station at Marlow, Ind. T.; and a connection with 2 

monuments of the Oklahoma-Indian Territory boundary line, one near Marlow and the 
other near Minco, Ind. T. The work was in progress at the close of the fiscal year. 



LEVELING. 

APPENDIX NO. ,I. DETAILS OF FIELD OPERATIO~S. 

IXDIA:'\ TERRITORY. 

OKLAHQ:l!A. 

TEXAS. 

SUMMARY OF RESULTS. 

540 kilometers of line complete<!. 
89 bench marks established. 

I2I 

W. H. BURGER. 

The extension of the standard levels of the survey from Bowie, Tex., northward in 
the vicinity of the ninety-eighth meridian was assigned to \V. H. Burger, aid, Coast and 
Geodetic Survey. He reached Bowie, Tex., 011 April I, and immediately organized a 
party consisting of Leland \Vadsworth, jr., recorder, two rodmen, and two hands. 
The route followed was along the Chicago, Rock Island, and Pacific Railway to Medford, 
Okla., and thence along the Atchison, Topeka and Santa Fe Railway to a point 5 
miles south of \Vakita, Okla., where the work ended on June 30. 

A branch line 18 kilometers long was run from Bowie to Bellevue, Tex., to 
determine the ele\·ation of Bowie Northwest Base, and 32 kilometers of other branch 
lines "·ere run to determine the elevation of triangulation points and boundary monu
ments. The elevations of m1111erous bench marks previously established by the United 
States Geological Sun·ey were determined, and also the elevations of several triangula
tion stations and of a number of the posts marking the Indian Territory-Oklahoma 
boundary. 

The usual method of running levels over the line in both directions was used. 
Strong and steady winds prevailed during the whole season, and a protection for the 
instrument against the wind was almost always necessary. This delayed the work, 
and additional delay was caused by the necessity of often traYeling in the velocipede 
cars against the wind. The in.strument was found to be remarkably stable when used 
in strong wind. Temporary bench marks were established at comparatively short 
inten-als to afford a comparison of the results obtained by each of the two lines, and 
the elevations of numerous permanent bench marks were determined. The work was 
in progress at the close of the fiscal year. 

LEVI<:LING. :NEBRASKA. 

WYOll!IXG. 

SC\11\IARY OF RF.Sl:I.Ts, WYOMING, Jt:i.Y 24 TO OCTOBER 15. 

246 kilometers completed line. 

23 bench marks established. 

Sl":\1:0.!ARY OF RESULTS, NEBRASKA, JU);E 19 '£0 30. 

31 kilometers completed line. 
5 bench marks establishecl. 

\V. C. DIBRELL. 

The extension of the standard levels in Wyoming was assigned to \V. C. Dibrell, 
aid, Coast and Geodetic Sun·ey. He reached Cheyenne, Wyo., on July 24, organized a 
party, and made all necessary preliminary arrangements The leveling outfit was stored 
at Rockcreek, \Vyo., when the work closed at that place in 1899, and it was delayed 
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in transit to Cheyenne, so that the obserrntions were delayed until August 1. The 
route selected was along the Colorado and Southern Railway to Orin Junction, \Vyo., 
and the work for the season closed at that place on October 15. 

The party consisted of a recorder, two rodmen, and two hands, and the usual 
method was followed in executing the work. Velocipede cars w~re used to transport 
the party to and from work, and between stations during the progress of the work. A 
canvas-covered frame was used to protect the instrument from wind when necessary, 
and very little loss of time resulted from strong wind. The line began on two 
permanent bench marks at Cheyenne and ended on three permanent bench marks 
established at Orin Junction. Twenty-three permanent bench marks were established 
during the season, and temporary bench marks were established at short intervals to 
afford frequent comparisons between the forward and backward lines. 

The extension of the standard levels in Nebraska was resumed in June by Aid 
Dibrell, who reached Chadron on June 19. The necessary arrangements were made, a 
party was organized, and the field work began on the 24th. The line began on the 
bench marks previously established at that place and was continued to the westward 
over the Fremont, Elkhorn and l\'lissouri Valley Railway. The line was completed to 
a point 31 kilometers distant on June 30, the end of the fiscal year. 

TRIANGULATION. NEBRASKA. 

SOUTH DAKOTA. 

Sl::l!MARY OF R!(SUI,TS. 

Triangulation: 
1 28o square 111 i !es area covered. 

8 stations occupied. 
30 geographic positions clettrmined. 
19 elevations determined trigonometrically. 

F. D. GRANGER. 

On July 1 the triangulation along the ninety-eighth meridian was in progress in 
Nebraska under charge of Assistant F. D. Granger, \Yho was at work at Station Wal
nut, one of the points in the Page base net. The observations at this station were 
completed on July 5, and the following stations were then occupied in the order named: 
Sparta and Santee in Xebraska, and Avon, Vod, Yankton, \Veiters, and Freeman in 
South Dakota. The atmospheric condition was very unfavorable for observatioi1s on 
signal poles, and it is probable that the use of heliotropes would be more economical 
when the work is continued. 

All the laborers in this region had continuous employment, and at times it was 
found to be impossible to secure necessary assistahce in building the observing tripods 
and scaffolds. In compliance with instructions Assistant Granger connected his work 
with the triangulation along the Missouri Rh·er, executed under the direction of the 
Missouri River Commission, and four of the stations, Conger, Ponca, Niobrara, and one 
(name not known), of the Missouri River triangulation station~ were recovered and 
observed upon for the purpose of comparing the latitude, longitude, and azimuth as 
developed in these independent triangulations. 

Assistant Granger reports the able assistance rendered in the work by Mr. E. E. 
Torry and Mr. D. A. Lewis, who were employed in his party. On October 28 the 
work closed and the party was disbanded. 
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MAGNETIC OBSERVATIOXS. 

AI.BAXY. 
ANSON. 
ASPER:l!ONT. 
BF.NJA:IUN. 
BIG SPRINGS. 
BRECKENRIDGE. 
CI.AI RF.MONT. 
CoI.ORADO. 
DICKENS. 
ELDORADO. 

TEXAS . 

. Stations occupied. 

GARDF.N CITY. 
GRAHAM. 
GUTHRIE. 
HASKELL. 
JACKSBORO. 
]UNCTION. 
l\IENARDVII,LE. 
MINERAL \VELLS. 
OzoxA. 

F. l\1. LITTLE. 

PALO PINTO. 
ROBERT LEE. 
ROBY. 
SAN ANGEI,O. 
SEYMOUR. 
SHERWOOD. 
SXVDER. 
SONORA. 
STERLING CITY~ 

:Magnetic observations were in progress in Texas at the beginning of the fiscal 
year, with Assistant Little as observer. During the season the determination of the 
magnetic elements was r•iade at the stations named above. These places were not 
accessible by means of railroad transportation, and a wagon and team was used in 
moving from place to place. In addition to the magnetic observations, a meridian line 
was established and permanently marked by suitable stories. Article 4ro1 of the revised 
statutes of Texas, .1895, requires each county surveyor to establish a meridian line at 
the county seat and mark the same at the expense of the county. The county sur
\'cyor furnished suitable stones and had them placed in position upon request, and thus 
greatly facilitated the work. Observations were continued until October 17, when the 
work for the season closed at Seymour. 

RECO~~AISSANCE. 

TRIANGULATION. 

KANSAS. 

SUM:IIAR V OF RESULTS. 

Reconnaissance (revised): 
I 500 square miles area covered. 

I6 triangulation stations relocated. 
Triangulation: 

r 150 square miles area covered. 
13· stations occupied. 
27 geographic positions determined. 
2I elevations determined trigonometrically. 

A. T. MOS::llAN. 

The triangulation along the ninety-eighth meridian in Kansas was in progress at 
the beginning of the fiscal year, with Assistant Mosman assigned to the charge of the 
work. During the season seventeen observing tripods and scaffolds were built, with an 
average height of 45 feet, for use in the work, and observations were completed at the 
following stations, in the order named: Partridge, Arlington, Sunflower, Pretty Prairie, 
Kingman, Cheney, Belmont, Prairie, Sumner, Quarry, Rntherford, Northwest Base, 
Southeast Base. The first observations were made at Partridge on July 1 and the 
observations at Southeast Base were completed on September 22. The party outfit 
was stored at Anthony, Kans., on September 24, and the party disbanded. Assistant 
Mosman expresses his appreciation of the service rendered by Signalman Jasper S. Bilby, 
and Foreman Arthur \V. Lewis, and states that "too much praise can not be given 
them for their zeal, energy, and industry." 
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MAGNETIC OBSERVATIONS. 

ALAMAGORDA.°* 

CA::>IPDEI.J •. 

CAPITAN. 

CARLSBAD.* 

CARRIZOZO. 

HAGERMAN: 

HOPE. 

ALPINE.* 

AL'STIN, 

BRACKETTVILLE.* 

CARRIZO SPRINGS.* 

COTULLA. 

DEL Rro.* 

:\'EW J\IEXICO. 

TEXAS. 

-Statio11s occupied. 

NEW !IIEXICO. 

KENNA. 

LINCOLN. 

::VICMII.LAN. 

l\IESCALERO. * 

PECACHO. 

PEXASCO (LOWER). 

'l'EXAS. 

EAGLE PASS.* 

GUADAI,UPE. 

HOX:QA.* 

KEXT. 

:\1ARA'J:HON. 

E. D. PRESTON. 

PENASCO (UPPER). 

PORTALES. 

ROSWELL.* 

STEG:MAX. 

TULAROSA. 

WHITE OAKS. 

MARFA. 

PEARSELL.* 

PECOS CITY. 

UVALD.I>.* 

VALENTIN!>. 

The extension of t}le magnetic survey in New Mexico and Texas was assigned to 
Assistant Preston and he proceeded to Austin, Texas, and arrived there on October 15. 
At Austin a series of observations were made for the purpose of comparing the magnetic 
instruments with those at the University of .Texas. The detennination of the magnetic 
elements was then taken up and observations were made of the stations named above, 
and meridian lines were established for surveyors' use at the stations marked with a 
star. The work was delayed by strong wind at times and the difficulties of transporta
tion away from railroads, but steady progress was made until the work closed on April 15. 
It was necessary to reach many of the stations in an open wagon over extremely 
rough roads, and in one instance the distance to be traveled was 45 miles . 

LEVELING. NEBRASKA. 

SL'::O.I:IIARY OF RESULTS. 

430 kilometers completed line. 
42 permanent bench marks established. 

. G. E. SELBY. 

The work of extending the standard levels west from Page, Nebr., was assigned 
to Aid Geo. E. Selby. He arrived in O'Neill,.Nebr., on July 12, accompanied by 
0. E. Carr, aid, and organized a party for the work. The route followed the Great 
Northern Railway from Page to O'Neill, and the Fremont, Elkhorn and Missouri 
Valley Railway from O'Neill to Chadron. The line was leveled twice, once in each 
direction, and temporary bench marks were established at intervals of about one mile 
to afford a comparison of the elevations resulting from each line of levels. 

Aid Carr made the observations from July 12 to September 25, and great credit is 
due him for the rapid progress of the work during this period. His connection with 
the party terminated on September 26. The work was ~ontinued until November 25, 
when the work closed at Chadron, Nebr., and the party was disbanded. Three perma
nent bench marks were established in the vicinity of Chadron to secure a reliable elevation 
froni which to extend the line. Mr. G. C. Baldwin served as rodman from July 12 to 
September 11, and his service was entirely satisfactory. 



WESTERN DIVISION. 

CoAsT PILo'r. CALIFORNIA. H. L. FORD. 

OREGON. 

WASHINGTON. 

The collection of information necessary for a new edition of the United States 
Coast Pilot, covering the coast of California, Oregon, and Washington, was assigned to 
Kautical Expert Ford, as stated in the report for the previous fiscal year, and he was· 
actively engaged in this work on July 1. During July San Francisco was used as head
quarters, and various trips were made to the ports and waters north of that place, using 
such transportation as the vessels engaged in coastwise traffic afforded. This was the 
only available means of transportation for the work and had to be used, but it was far 
from being as expeditious and satisfactory as a vessel specially assigned to the work. 
All the important points easily reached from San Francisco were visited and all necessary 
information collected. 

After some delay on account of the sailors' strike in San Francisco, Mr. Ford went 
to Portland, Oreg., by rail, and reached there on September 12. The Columbia River 
and many points on the adjacent coast were visited, with Portland as headquarters, and 
necessary information covering this region was collected. On October JI Mr. Ford 
proceeded to Seattle, \Vash., and extended his work over the Puget Sound region, 
visiting such points as were necessary. After some delay, due to unfavorable weather, 
in addition to that caused by the necessity of using ordinary means of travel, the work 
in this region was completed by February 3, and 011 that date Mr. Ford proceeded by 
sea to San Francisco and extended his work so as to cover San Francisco Bay and the 
adjacent waters. All necessary work was completed and the work in the field closed on 
March 1. 

liYDROGRAPHY. 

RECONNAISSAN~. 
TOPOGRAPHY. 

TRIANGULATION. 

CALIFORNIA. 

O~EGON. 

WASHINGTON. 

SU!l!:UARY OF RESULTS. 

Orq;on a11d Waslli11gto11, July I to October f7. 

Hydrography: 
10 square miles area covered. 

206 miles lines sounded. 
3 tide stations established. 
2 hydrographic sheets completed. 

·Reconnaissance: 
13 square miles area covered. 
4 triangulation points selected. 

FREMONT MORSE. 
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Topography: 
r3 square miles area covered. 
52 miles shore line of ri\·ers surveved. 
8 miles shore line of creeks surveyed. 

16 miles shore line of ponds sun·eyerl. 
36 miles of road surveyed. 

r topographic sheet completed. 
Triangulation: 

30 square miles area CO\'ererl. 
r4 stations occupied. 
54 geographic positions determined. 

California, January 7 to llfarc/1 I5. 

Hydrography: 

15 

33 miles of line sounded. 
2 tide stations occupied. 
I hydrographic sh,eet completed. 

. 10 

Statute Miles 

• 1 0 

Nautical Miles 
l 0 

Kilometers 
10 . IL 

' ' / 
o"·bneonta 

Triangulation, topography nnd hydrography. Columbia Rh•er. 

No. 31 

35• 

The survey of the Columbia River below the Cascades was in progress at the 
beginning of the fiscal year under the direction of Assistant Morse. .Assistant E. B. 
Latham was a member of the party during the whole season, and Mr. C. W. Fitzgerald, 
watch officer, joined the party on July 15 and aided in the work after that date. The 
different classes of work made steady progress at such times during the season as 
the conditions permitted them to be most advantageously executed until October 17, 
when the season closed. The stretch of river from Corbetts Landing to Multnomah 
Falls is peculiar. Here the river emerges from the Cascade Mountains, and during the 
summer season the prevailing winds are moderate and draw up the river. In the 
autumn the winds change and blow down the river most of the time. They are stronger 
than the summer winds and often blow with great violence-so great that people living 
along the shore do not try to cross the river in small boats, and even the steamboats 
sometimes find it difficult to make headway against them. The winds are stronger on 
the portion between Corbetts Landing-about two miles below Rooster Rock-and Cape 
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Horn than elsewhere on the riYer. Frequently a strong east wind would blow at this 
place, often interrupting work, when farther down the river the weather would be favor
able. It was this consideration that decided the question of closing work for the 
season, as it was not thought advisable to continue the work when the rainy season was 
setting in and rains, ri\:er fogs, and east winds would inevitably cause great delay in 
the execution of the field work. 

Assistant Morse expresses his appreciation of the \'aluable assistance rendered 
during the progress of the work by Messrs. Latham and Fitzgerald. 
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Reported changes in the bar off the entrance to San Diego Bay rendered it 
necessary to have a hydrographic examination made in this locality, and this work was 
assigned to Assistant Morse. Mr. C. W. Fitzgerald, watch officer. and Mr. F. G. Crist, 
deck officer, were instructed. to report to Assistant Morse and aid in the work. The 
party reached San Diego on January 7, and made all necessary arrangements for the 
hydrographic work. A tide staff was erected at the tide station previously occupied 
at La Playa, just inside the entrance to the bay, and another was erected alongside 
the jetty, outside the entrance, on its west side and about one-third of the length of 
the jetty from its outer extremity. A forty-eight-hour series of simultaneous tide obser
vations was made at these stations and a plane of reference deduced at the jetty ga~tge 
which agreed with the plane previously established by the United States engineers. 

10515--03--9 
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The necessary signals were erected and on January 17 the bar was visited, but the 
water was too rough for sounding. Some practice work was done and experiments 
were made to determine a method by which the gasoline launch engine could be kept 
going at full speed and still have the speed of the launch reduced sufficiently for sound-· 
ing work. Past experience with similar launches had shown them most reliable when -
the engine was kept at full speed, and it was found that this condition could be main
tained and the launch kept at proper speed by towing three washtubs, one being towed 
from each quarter and one amidships, astern. From January 18 to 30 the water on the 
bar was too rough for sounding, and it continued in this condition, except on January 
31, February l, 14, and 15, and :March 4, 5, 12, and 13. The area under examination 
consisted of a rectangular space about three-fourths of a mile long, north and south, and 
one-half of a mile wide. \Vith such interruptions in work it was found that changes 
in the shoals occurred as the result of storm action, and on March 13 as many lines as 
possible ,\·ere run both north and south and east and west 50 meters apart. Although 
the lines sounded in this way did not cover the entire area to be surveyed, the work 
was sufficient to senre the purpose intended, as the bar proper had been satisfactorily 
surveyed, and the sh<mls to the eastward would probably change again. The work 
closed on March q. and the party disbanded. 

CHARGE OF St;BQFFICE. CALIFORNIA. AUG. F. RODGERS. 

TIDE OBSERVATIONS. 

The suboffice of the SurYey in San Francisco was continued under the charge of 
Assistant Rodgers. Kumerous duties, largely matters of routine in connection with 
the field work, were assigned to him during the year. Assistant Rodgers supervised 
the tide observations at the Presidio, where a continuous record was obtained during 
the year, and kept the tide indicator on Alcatraz Island in 'order. Mr. John S. Blough 
served throughout the year as writer and \V. J. Diercks continued to sen·e as messen
ger. Information of interest to the Survey, collected by Assistant Rodgers, was 
promptly transmitted to the Office. 

AsTRONO::lllC OBSERVATIONS. NORTHWEST BOUNDARY. c. H. SINCLAIR. 

The reconnaissance along the forty-ninth parallel in the Rocky Mountain region of 
the Northwestern part of the United States was in progress, under the joint auspices of 
the United States Coast and Geodetic Sun"ey and the United States Geological Survey, 
at the beginning of the fiscal year, as stated in the previous annual report, at Midway, 
British Columbia. The azimuth station was placed in line ,on the west bank of Bound
ary Creek between monument No. 63, 4 191 feet east, and monument No. 66, 5 454 
feet west. An azimuth was determined and a meridian line was established and marked 
with two iron posts. The magnetic declination was determined on three days with 
a compass declinometer. Boundary mark No. 64 had been torn clown, but the found
ation was in good condition and the monument was rebuilt to a height of 5 feet. There 
was no center mark found in this foundation. All the other boundary marks in this 
vicinity were in good condition. They are square pyramids of stone, with a base 6 by 
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6 feet and 5 feet high. The latitude station was 63. 6 feet north of the azimuth station, 
and the instrument was mounted uu a well-seasoned pine log 6 f-~et loug buried 3 feet 
in the ground. 

The astronomic observations were completed at _:\1idway on July 16, and the party 
moved 12 miles east to Carson, British Columbia, and established a latitude station 
alongside monument No. 53. The zenith telescope was mounted 011 a piece of dry 
timber r 2 by r 2 inches and 6 feet long, buried 3 feet in the ground. Latitude, azimuth, 
and magnetic obsen'ations were made and a meridian liue established and marked 
by two irou posts, one at the station and the other 204. 7 feet north, not far from a 
large pine t~ee. An examination of the line was made for a distance of 6 miles to the 
eastward, and all of the boundary monuments were found in good condition except 
No. 52. This monument had been torn clown, but the square stone foundation was 
in good condition and a mound of stone and earth 5 feet high was built over it. 

On July 29 the party moved ro miles east to monument No. 43, at Russell, where 
latitude and azimuth observations were made. The zenith telescope was mounted on a 
dry pine log 14 inches in diameter and 6 feet long buried 2 Yz feet in the ground. A 
meridiau line was established and marked by two pieces of railroad iron, one placed at 
the azimuth station on the line 97.9 feet east of monument Ko. 43 and the other r 037 
feet north, on the east side of the road. A pile of stones was built around each piece 
of irou aucl a cross cut on its top to mark the line. The boundary was examined as far 
east as monument Xo. 40 and as far west as No. 46, and the monuments within these 
limits found in fair condition. 

The work on this section of the line was completed on August ro, and the party 
moved about roo miles east to Phillips, British Columbia. The mark at this place was 
a wooden center post ro inches in diameter set in the square foundation of a pyramidal 
stone pile and a vista cut to· the east for half a mile through the woods. This monu
ment is No. 8, according to the American list, and was rebuilt to a height of 8 feet. 
Latitude, azimuth, and magnetic observations were made. ':!:'he azimuth station was 
r8o feet east and 6.7 inches north of monument Ko. 8, and was marked by an iron 
post. A meridian line was established and marked by placing a square tamarack post 
r 637 meters north of the azimuth station, on the high bench above Phillips Creek, in 
the edge of the woods. 
· The season was so advauced that it was decided to suspend work on Tobacco Plains 
and proceed to \Vigwam Valley to avoid possible delay from early snow on the high 
divide which it was necessary to cross in order to reach the valley. On August 26 the 
party started to \:Vigwam Valley by road to Rich's ranch and thence by trail to the 
valley. The boundary was marked at this place by two pyramidal cairnes in a well
defined vista nearly a mile in length. The eastern monument, No. 6, was well up the 
slope and the other, Ko. 7, was across the narrow valley on the west slope, nearly half 
a mile apart. No. 7 was in shape, with some of the stones slightly misplaced, but the 
entire top of Ko. 6 had fallen down. This monument was built around a decayed 
stake left in the foundation as a center. The latitude station was established in the 
valley r 9. 7 5 inches south and 264 meters ,-.,·est of monument Ko. 6. Latitude, azimuth, 
and magnetic observations were made. The azimuth station was placed 8. 36 meters 
east and 1. 75 inches north of monument No. 6, so as to command a view to the \vest, 
because there was no opening in the forest in any other direction. The tangent was 
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marked by two iron posts, one at the azimuth station and the other 801 meters to the 
west on the slope above monument No. 7. A line was cut through the forest for a 
mile and a half to the summit of the mountain to the east, which overlooks the \'alley 
of the Flathead, and the tangent was marked by a wooden post set on the summit. 
A vista was also cut for some distance to the west, so as to get a view of a lofty summit 
upon which the tangent from Phillips was to be connected with the tangent from 
Wigwam. \Vith the cooperation of the United States Geological Sun-ey party a 
junction of these two tangents was made, a line was adjusted between them, and the 
vista was cut through the forest for the entire distance of r 3.45 miles between the 
monuments and the adjusted line, marked by iron posts on the prominent summits. 
An old latitude station, established in r 861, was recovered and verified by new 
observations. 

The party left the Wigwam Valley and returned to Phillips on September 26. A 
vista was opened up the side of the mountain to the first summit to the east and the 
tangent was marked by an iron post on the summit, which is 3 500 feet above·the plain. 
The latitude station at East Kootenai was established 324 meters west of monument 
No. 9 and 905 meters east of monument No. ro. The latitude station of 1861 was half 
a mile west and r 540 feet south of this station. An azimuth was determined at a point 
l 79 meters west of monument :No. 9, and a meridian line established from the station 
38 l meters long, and both ends marked with an iron post. An iron post was also set 
on the east bluff of the river bottom 494 meters west of monument No. 9. The old 
vista on the west side of the Kootenai was cleared nearly to monument Xo. r r, at the 
base of the main mountain range, and an attempt was made to locate a point on the 
tangent where it crosses the main didde r 3 miles to the west, but it was found to be 
impracticable to get pack animals through the dense forest without opening a trail 
most of the way, and it was too late in the season to uncle~take such a task. The old 
vista between monuments Xo. 8 and 9 was cleared and an iron post was placed on the 
parallel about halfway between them. 

The work was completed on October 12 and the party mo,·ed to \Vaneta, British 
Columbia, on the Columbia River. A latitude station was located on the west side of 

· the railroad about 20 meters northwest of the station platform at the small town in United 
States territory called Boundary. The zenith telescope was mounted on three railroad 
ties sunk 3 feet in the ground for latitude observations, and azimuth and magnetic obser
vations were also made. On the west side of the ri\·er, about 400 meters from the bank, 
monument No. 31 was found in a vista. A tangent was passed through this monument 
and prolonged across the rh·er to the east hank. A piece of railroad iron 6 feet long \ms 
buried 3 feet in the ground near the latitude station to mark the tangent and a similar 
piece was set on the high bench to the east so as to presen-e the direction for extending 
the line. In 1859 and 1860 two monuments, Xos. 29 and 30, were set--011e by the Ameri
cans and one by the British representatives-129 yards apart to mark the boundary near 
this place, but both were destroyed by placer miners who dug up the ground to a depth 
of 6 or 8 feet. Not far from the astronomic station a quartz bowlder, set on end, with 
a cross cut on top and the letters" U.S.L.M.," on the south side was found alongside 
a small pile of stone, probably a mark established by the. General Land Office. Tlie 
southwest corner of monument No. 31 had fallen down, but the cairn will sen-ewithout 
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repair as a conspicuous mark for a long time. Monument No. 32, on the first summit 
west of the Columbia River, was visited and it was found in a \·ery good state of preserva
tion. The old vista up the side of the mountain was plainly distinguishable, but was 
well grown up and needs clearing as far as monument No. 32. The work closed and the 
party was disbanded 011 October 19. Assistant 0. B. French joined the party on August 
30, and aided in the work from that date to the close of the season. 

TIDE OBSERVATIONS. WASHINGTON. 

An automatic tide gauge was kept in operation throughout the year at Seattle, 
Washington. W. C. Meyer, observer. 



DIVISION OF ALASJ..'A. 

HYDROGRAPHY. 

TOPOGRAPHY. 

TRIANGULATION. 

H. F. FLYXX, Assistant. 
\\'. H. BURGER, .Aid. 
\\'. W. l\lARKOE, Surgeon. 
J. W. l\lcGRATH, /Vatch Ojjiccr. 
F. G. CRIST, Deck Ojjicer. 

ALASKA. 

Sl:::l!MAR\" OF 1n:si.:1.1's. 

Hydrography: 
202 square miles area covered. 
892 miles of lines soumled. 

2 ticle stations established. 

E. F. DrCKI::->S, Commanding, 
Steamer Gedney. 

2 hydrographic sheets completed. 
Topography: 

154 miles of shore line surveyed. 
3 topographic sheets completed. 

Triangulation: 
310 square miles area co\'ered. 

18 stations occupied. 
39 geographic positions determined. 

On July r, 1901, the steamer GedneJ•, Assistant E. F. Dickins, commanding, was 
at Killisnoo, Alaska. Launch Ko. r r 7 was prepared for field work, and the vessel 
proceeded on July 2, towing the launch to Dundas Bay, where Assistant Dickins 
had a conference with Assistant Pratt, commanding the Patterson, in regard to the work 
to be executed, and on July 4 went on to Hooniah. 

The erection of signals began on July 5, and on the 8th all within reach of this 
anchorage were completed. The vessel was moved to Swansons Harbor on July 9, a 
tide gauge was erected, and tide observations were begun. The hydrographic work 
began on July i;i and the topographic work on July 15. Progress was made as rapidly 
as the weather permitted, and on the 28th all the work within convenient reach of the 
anchorage was completed and the vessel returned to Hooniah. Simultaneous tide 
observations were made at Swansons Harbor and Hooniah anchorage on two days to 
connect the tidal planes, similar work having been done previously to connect the tides 
at Hooniah anchorage with those at Funter Bay. The work in this region was con
tinued whenever the weather permitted until October ro, when the survey of the shore 
line and the hydrography of Icy Strait, from Chatham Strait to Cape Adolphus, and of 
Port Frederick, from its entrance to a point 2 miles south of Hooniah anchorage, was 
completed. 
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The hydrographic work was done by Messrs. McGrath and Crist. In Icy Strait 
the lines of soundings were run abo11t 400 meters apart and the soundings made at 
intervals of the same distance, the position of each sounding being determined. Near 
the shore, in the small bays an<f on all shoals and reefs, the soundings were made 
nearer together and the dangers well developed. 

The topographic work was clone by Assistant Flynn with \V. H. Burger, aid, as 
rodman, and was confined to the shore line in order to keep this work up with the 
hydrography. The position and height of the mountain peaks were determined when
ever practicable. The region is densely timbered and rises so abruptly from the shore 
line that it was impossible to sketch in the contours on the shore where the work was 
in progress, and the opposite shore was too indistinct to permit this character of \York 
to be done. 

The main scheme of triangulation had been completed by the party under direction 
of Assistant Pratt, and it was only necessary to determine some intermediate positions 
for the use of the hydrographers and topographers. · 

Tide ob~ervations were made continuously day and night during the whole season. 
The work for the season closed on October ro, and the Gedney sailed next day for 

Sitka, where the launch was stored; and on October 23, after completing all necessary 
preparations, the Gedney sailed in company with the Patterson and fl1cArflmr for Seattle, 
and reachea that port on No,·ember r. 

Assistant Dickins refers as follows to the members of the party: 

I found Assistant Flynn to he a very valuable and efficient officer. He took great interest in the 
work and was always ready and willing to do e\·erything in his power to ach·ance it. He had charge 
of and executecl all the plar.e table work, assisted in the triangulation and computations, and stood 
watch when the vessel was under way. In fact, I can not speak too highly of the energetic and faithful 
manner in which he performed all his duties, and our success during the season was largely due to his 
assistance. 

Mr. W. H. Burger, aid, had had very little experience in the work, but he felt an interest in 
it and was anxious to learn. I found him always ready and willing to undertake all work assigned to 
him. He assisted in the triangulation, topography, and computations, and performed all his duties 
faithfully and well. 

Mr. F. G. Crist, deck officer, was as usual always ready and willing to perform all duties assigned 
him, and I consider the bydrographic work accomplished largely due to his experience and efforts. 
He is a good watch officer and attends to all his duties faithfully and well. 

Dr. \V. \V. Markoe, assistant surgeon, was attentive to his duties and was always ready to stand 
waf6h or take an active part in the field work .. 

Mr. James Mitchell, chief oiler in charge, was as usual very careful ancl attenti\•e to all his duties, 
and kepCeverything in his department in good order. 

Of the petty officers and crew, with only two exceptions, I can not speak too highly. They got 
along well together and did their work cheerfully and well. 

MAG::-;"ETIC OBSERVATIONS. ALASKA. H. !o.L \V. Em.10:-.;ns. 

The magnetic work at Sitka, Alaska, was assigned to H. M. \V. Edmonds, mag
netic observer, and he reached Sitka on July 15, 1901. The preliminary preparations 
for the construction of buildings for a magnetic observatory had been made by J. A. 
Fleming, aid, before Mr. Edmonds's arriyal. He relieved ?\fr. Fleming and immediately 
assumed charge of all operations relating to the work. The weather conditions were 
very unfavorable for the work of constructing the buildings on account of the almost 
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incessant rain, and the buildings were not completed until October 16. The interior of 
the building was dried with difficulty, the instruments were installed, and the photo
graphic record of the variation of the magnetic forces began on November 25. While 
the construction of the observatory was in progress readings were made daily at 
hourly intervals between 7 a. m. and 3 p. m. at the astronomic observatory for the 
purpose of determining the magnetic declination. After January 1 a continuous photo
graphic record of the variation in the magnetic declination and horizontal intensity was 
obtained, with short interruptions for occasional adjustment of instruments. Observa
tions to determine absolute values of the magnetic elements were made every Monday 
and Thursday, and observations were also made to determine the constants depending 
upon changes in temperature. Special observations were made at the old station on 
the Parade Ground for the purpose of referring the observations made in previous years 
to the observatory. Si>ecial observations were also made at regular intervals in connec
tion with a programme adopted for international work. The two principal sources of 
diffic.ulty in the work are the prevalence of clouds and dampness. A great deal of time 
was lost in making attempts to secure observations for time, and many expedients 
were adopted to minimize the effects of dampness. The work was in successful 
operation at the close of the fiscal year. 

BASE LINES. 

HYDROGRAPHY. 

°TOPOGRAPHY. 

TR IAN GULA TION. 

ALASKA. J. J. GILBERT, Commanding, 
Steamer Patlzjinder. 

SUMMARY OF RESULTS. 

Base lines: 
2 measured. 

Hydrography: 
1 ooo square miles area covered. 
1 ooo miles of lines sounded. 

7 tide stations established. 
2 current stations established. 
S hydrographic sheets completed. 

Topography: 
290 square miles area covered. 
445 miles of general coast line surveyed. 

4 hydrographic sheets completed. 
Triangulation: 

goo square miles area covered. 
39 stations occupied. 
52 geographic positions determined. 

C. C. YATES, Assistant. 
V.·R. LYLE, First Watch Officer. 
]. ]. MURPHY, Surgeon. 
J. T. GOLDSBOROUGH, Cfiie.f Engineer. 
W. M. ATKI::>!SON, Second Watclt Officer. 
L. l\:L FvRMAN, Third Watch Officer. 
F. H. BRUNDAGE, Ai·d. 
C. F. DEICHMAN, Captain's Clerk. 
R. C. McGREGOR, Deck Officer, Tllird Class. 
J. F. PFAU, D1·aj'tsma11. 

Sept. 15 to 27. 
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The survey of the Aleutian Island Passes was in progress on July r under the 
direction of Assistant Gilbert, commanding the steamer Patil.finder. \Vork in this region 
is subject to serious delay from unfayorable weather conditions, and for this reason no 
attempt was made to make the work continuous in one locality until completed, but 
the different classes of work were done in such places as the weather permitted, and 
it was often quite fayorable for work in one locality when work would not hm·e been 
possible elsewhere. Generally the work had t;o be done on the lee shore. During July 
the work was delayed by the prevailing fogs and was largely restricted to the vicinity 
of Beayer Inlet and Unalga Island. Tides were obserYed at Unalga Cove and Tagalda 
Bay. A survey was made of the shore line of Unimak Island, from Scotch Cap to Cape 
Sari chef, in order to report on :wailable light-house sites in this locality. An examination 
of this n;gion was requested by the Light-House Board, and this duty was assigned to 
Assistant Gilbert. The examination was successfully completed and a report made, 
illustrated with photographs and sketches, which furnished the information desired. 

On August 3 the triangulation de,·eloped from the base measured at English Bay 
was connected with the triangulation of Dutch Harbor. As the season ad,·anced and 
the weather conditions became more favorable, the work was extended and a complete 
sun·ey of the Passes was completed. The triangulation was extended from Dutch 
Harbor to embrace points on Unimak Island, and includes the determination of a 
considerable number of natural objects such as pinnacle rocks and mountain tops. 
The topography included the shore line of Unalaska Island from Priest Rock to the 
south entrance to Idagak Strait; Uni111ak Island from Cape Sarichef to Promontory 
Point, and all the islands between these limits, the larger islands Unalga, Akutan, 
Akun, Aektok, A\·antanak, Tagalda, and Chirikof. Except some of the south shore of 
Tagalda, Avatanak, and Biorka islands, and a little of the north shore of Akun Island, 
all the shore line mentioned was actually run with a plane table. The excepted portion 
was sketched from the ship and depends on sextant angles and readings of the patent log. 

Conditions of weather, sea, and wind, as well as the convenience of the other work, 
largely controlled th~ hydrographic work. Most of the soundings were made with the 
Kelvin machine, as it was considered more important to cover the whole ground with 
approximate soundings than to cover a limited area with very accurate work. An 
automatic tide gauge was erected at Dutch Harbor during the previous fiscal year in 
May and was maintained until October 5, but it frequently got out of order and could 
not be repaired until the next visit of the ship, so that there are some unavoidable breaks 
in the record. Ten day tides were obserYed during June and July at Kashega Bay, 
Umnak Bay, and Eagle Bay, all bordering on Unmak Pass, or at least nearer that pass 
than to Unalga Pass. Tides were afterwards observed at Unalga Cove and at Tagalda 
Bay for about one month. Tides were observed for a few days at Unalaska on a staff 
connected with the old bench mark in order to connect the automatic gauge record 
with previoi1s observations. 1fagnetic observations with a compass declinometer were 
made at a itumber of triangulation stations. A few current observations were made 
from time to time. The weather conditions improved as the season ad,·anced. 

During the first two months the tops of the higher hills were rarely ,·isible and the 
fog frequently settled down to the water, but as the sc:asonadvanced the fog lifted more 
frequently, and during the last two weeks of September the weather was continuously 
clear and pleasant, with all the mountains in sight most of the time. At the end of 
the season there was no snow to be seen except on top of the highest mountains, such 
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as Akutan Peak and Mount McKuskim. There were not many heavy blows, but it is 
remarkable that the wind was persistently from the northward, generally from the 
northwest, and there was a heavy surf most of the time on the shores exposed in this 
direction. The Bering Sea shores were thus more frequently exposed to storm than 
the North Pacific shores, but other things being equal the Pacific swell is heavier than 
the Bering Sea swell. 

Assistant Gilbert's report also contained yaluable information for the coast pilot of 
this region. The work for the season closed on September 27 and the vessel proceeded 
to Dutch Harbor on her way to the Philippine Islands. 

The following is extracted from Assistant Gilbert's report: 

Mr. Yates acted as executive officer until :::\lr. Lyle joined the ship about the middle of Septem
ber, and was efficient and careful, and the ship has ne\'er been better cared for than while he was 
serving in that capacity. I desire also to testify to his devotion to any work assigned to him. The 
triangulation was executed and the base lines were measured by him. 

:::\lr. Brundage did good sen·ice with the plane table and prO\·ed be was not afraid of hard work. 
He did the greatest portion of the topography and made the magnetic obsen·ations. 

Mr. Atkinson took commendable interest in the hydrography, which he planned and executed for 
the purpose of gathering sufficient data for a reliable chart of the Passt:>s, showing everything important 
to na,·igation, but without wasting valuable time trying to make the som1ding lines symmetrical. 

:::\lr. Furman had charge of the sounding machines and was very efficient and attentive to all his 
duties. 

'.\lr. J. T. Goldsborough has taken his accustomed interest in the department under his charge arnl 
it is due to him that the engines and machinery are in most excellent condition. 

Dr. :::\Iurphy and !lfr. Deichman ba\•e attended to their duties in a most satisfactory manner aml 
both took regular watches at sea. ::.\Ir. Deichman was especially \'aluable as a signal builder. l\lr. 
l\lcGregor stood his regular watch at sea and in port and assisted with the sounding machines and sex
tant work. He is a valuable officer. l\Ir. Pfau has been most industrious and \'aluable. 

BASE MEASLRE. 

HYDROGRAPIIY. 

MAGNETIC OBSERVATIONS. 

RECONNAISSANCE. 

TOPOGRAPHY. 

TRIANGULATION. 

R. B. DERICKSON, Assistant. 

ALASKA. 

W. G. APPLETON, First Watch Officer . 
. F. H. THOMPSON, Sm-geo11. 

\V. I. EISLER, Second IVatd1 Officer. 
A. L. GIACOMINI, Dt•ck Officer, First Class. 
L. H. WESTDAHL, Deck Officer, First Class. 
W. E. PARKER, junior Aid. 
R. J. CHRISTMAN, Drafts111a11. 

SUMMARY OF RESl:LTS. 

Base measure: 
I base line measured. 

Hydrography: 

J. F. PRATT, Commanding, 
Steamer Patterson. 

I35 square miles (nautical) area sounded. 
518 miles lines sounded. 

4 tide stations established. 
4 hydrographic sheets completed. 
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Magnetic observations: 
4 stations occupied. 

Reconnaissance: 
400 square miles area covered. 

Topography: · 
95 square miles area covered. 

r66 miles of coast line sun·eyed. 
6 miles of rivers and creeks surveyed. 
5 topographic sheets completed. 

Triangulation: 
350 square miles area covered. 
44 stations occupied. 
52 geographic positions determined. 

The sun-ey of Icy Strait and Cross Sound was in progress at the beginning of the 
fiscal year, under the direction of Assistant Pratt, commanding the steamer Patterson, 
with Assistant Dickins, commanding the steamer GedneJ', also engaged on the work 
under his general direction. At the request of Assistant Pratt, Assistant Dickins made 
the report of the work executed by him direct to the superintendent, and the details of 
the work are given under his name. All classes of work made as rapid progress as the 
conditions permitted until the close of the season on October 9. It was important that 
the sea entrance to Cross Sound and the Passes on each side of the Inian Islands should 
be completed during the season, and the party remaine.d in the field much later than 
usual in that latitude for this purpose. In Cross Sound and Icy Strait for a distance 
covering about So miles there are very few anchorages suitable for vessels: 

Only four-Swansons Harbor, Hooniah Anchorage, the head of Port Althorp, and 
Inian Anchorage-were found sufficiently free from ice and strong tidal currents to make 
them reasonably safe. It was necessary to utilize Bartlett Bay, Dundas Bay, Mud Bay, 
and Daci Anchorage in spite of the dangers found in them, and Mite Harbor was also 
utilized, although it was so small that it was necessary to moor the Patterson to trees 
because there was not room enough for her to swing at anchor. Inian. Anchorage was 
discovereGl during the season and it has comparatively little ice and no currents. The 
tidal currents were, as a rule, very strong and tide rips in places were very heavy. 
These with the ice gathered in solid masses made surveying work in these waters very 
hazardous. 

On October ro the Gedney was notified to close operations for the season, and the 
two vessels proceeded to Sitka, where the steam tender Cosmos and the launch were 
hauled out of the water and houseq for the winter. The vessels then proceeded to 
Juneau, where the 111'cArthur was found waiting, and the three vessels made the trip 
south together, and the Patterson reached Seattle on October 3I. 
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BASE JllEASURE. 
H YDROGRAPHY. 
TOPOGRAPHY. 
TRIA~GULATION. 

ALASKA. 

j11(v I to October Io. 

\VILLIAM Bowrn, Assistant. 
B. A. BAIRD, Aid. 
CHAS. FICK, Sailing Jlaster. 
J. H. Rom:ssoN, Engineer. 

Sli:O.DIARY OF RESliLTS. 

Base measure: 
1 base line measured. 

Hydrography: 
35 square miles area co\'ered. 

155 miles lines sounded. 
2 tide stations estahlishe<I. 
1 hydrographic sheet completed. 

Topography: 
124 miles coast line sun·eyed. 

2 topographic sheets completed. 
Triangulation: 

305 square miles area covered. 
28 stations occupied. 
48 geographic positions determined. 

H. P. RITTER, Commanding, 
Steamer Taku. 

14 ele\'ations determine<l trigonometrically. 

CHAS. FICK, Sailing J1/aster. 
J. H. ROBINSO:S' Engineer. 

11/ay 3 to j1111e 30. 

SU:O.DIARY OF RESULTS. 

Hydrography: 
50 square miles area co\'ered. 

170 miles lines sounded. 
2 tide stations established. 
1 hydrographie sheet completed. 

The survey of Prince \Villiam Sound was in progress on July r under the direction 
of Assistant Ritter, and the following statement applies to the work of the whole season 
but the statistics refer only to the work executed after July 1. A base line was meas
ured with a steel tape on the gravel flat in front of the town of Valdes, at the head of 
Valdes Arm. The profile of the line was obtained by leveling, and each section of the 
line was measured twice. 

The triangulation was extended from the line between l\Iakaka and Point Johnstone 
stations as a base. These stations form a part of the triangulation on the southern shore 
of Cordova Bay, which started from the Makaka base line on Hawkins Island as stated 
in previous reports. \Vith this line as a base line, the triangulation was extended over 
the entire length of Valdes Arm to the town of Valdes at its head. In extending the 
work to the Valdes base line, stations were so located that any further extension of the 
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work in latt!ral directions could be done with a minimum amount of trouble and expense. 
Auxiliary stations were established wherever necessary for the proper control of the 
shore-lii1e topography, and the positions of all characteristic and prominent mountain 
peaks were determined. 

The topographic work consisted in the delinea't:ion of the shore-line and adjacent 
topography by using a plane table, sextant, and telemeter, and the determination of such 
salient topographic features as the time and weather permitted. 

The localities thus mapped included the vicinity of Knowles Head, Goose Island, 
Snug Corner Cove. Landlocked Bay, Boulder Bay, vicinity of Tatitlack, Virgin Bay, 
eastern shore of Bligh Island, the northern shore of Valdes Arm from Point Freemantle 
to Valdes, including the indenting bays and the southern shore of Valdes Arm, includ
ing Jacks Bay and Galena Bay. A topographic survey of the town of Valdes was also 
made. · 

The area sounded in the hydrographic work comprised the eastern end of Valdes 
Arm from the Narrows to the town of Valdes at the head of the arm. The general 
character of this -portion of the arm is that of a deep trough with a flat bottom and 
steep sides', where the surface is reached at the rocky shore or at the edge of the exten
sive mud flats which exists at the eastern end and along the north shore of this part of 
the arm. Tide observations were made for the reduction of soundings. They began 
on August 8 and continued night and day until September 10. The observations 
during the day were continued until September 30. Photographic Yiews were made to 
show the general features of the region and to aid in the recovery of the triangulation 
stations. The work for the season was closed on October 1 r, when the party left Orea 
for San Francisco. The assistance rendered by B. A. Baird, aid, in this work recei,·es 
special commendation from his chief. 

After making all necessary preparations in 'Washington, San Francisco, and Seattle 
for continuing the work in Prince 'William Sound, Assistant Ritter proceeded to Orea, 
Alaska, and reached there on May 3. On May 12 the party r~ached Jacks Bay and 
established camp. A tide gauge and the necessary hydrographic signals \Yere erected. 
The hydrographic survey was extended from the point reached during the previous 
season, to the westward and southv.rard. The work was in progress on June 30, on 
"·hich date the survey of Galena Bay and Jacks Bay had been completed, and the 
soundings extended to the westward as far as Rocky Po~nt. 

ASTRONO:\IIC OBSERVATIO:N'S. 
HYDROGRAPHY. 
MAGNETIC OBSERVATIO~S. 
TOPOGRAPHY. 
TRIANGULATION. 

R. L. FARIS, Assistant. 

ALASKA. 

B. I. CROWLEY, First Watch Officer. 
}AMES SuLLI'\AX, C/1ief E11gi11ecr. 
0. :M. LELAXD, A.id. 
CHARLES LY~tAX. Second TVatd1 Offia·r. 
R. H. HA\YKES, Assisla11t S11rgco11. 

F. \VESTDAHL, Commanding, 
Steamer 11.fcA rtlmr. 
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SUMMARY OF RESULTS. 

Astronomic observations:. 
I azimuth determined. 
1 latitude determined. 
2 longitudes (chronometer) determined. 

Hydrography: 
26o miles lines sounded. 

6 tide stations established. 
3 current stations occupied. 
I hydrographic sheet completed. 

Magnetic observations: 
4 stations occupied. 

Topography: 
11 2 square miles area covered. 
230 miles general coast line surveyed. 

3 topographic sheets completed. 

Triangulation: 
17 stations occupied. 
47 geographic positions dt:termined. 
9 elevations determined trigonomctrically. 
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The survey of the Sannak Islands was in progress on July 1 by the party on board 
the steamer !11cArtlmr, .with Assistant Ferdinand Westdahl in command. The numerous 
difficulties and dangers encountered in the work caused great delay in its progress and 
taxed the ingenuity and endurance of the officers and men to the utmost. The daily 
work proved to be a struggle with wind, rain, or fog, or a combination of these, and 
frequent changes of anchorage were necessary with a change of direction of the wind, 
to keep the ship reasonably secure from danger. Camping parties were frequently 
landed for short periods, and the different classes of work progressed when the weather 
conditions permitted. 

On July 26, in passing to the eastward of Cape Pankof, the Pankof Breaker was 
seen and its position determined. On July 28 the ship steamed to Dora Harbor and 
the necessary soundings were made on the 30th. Soundings were made in East 
Anchor Cove on August 3 and the work completed on August 5. On the 7th the 
work on Ikatan Peninsula was completed. Soundings were made in Acherk Harbor 
on August I 5 and in Kortheast Harbor on the 23d. Peterson Bay was sounded 011 

September 6, and on the 7th and 8th search was made by the ship, with a native otter 
hunter on board, for outlying rocks in the vicinity of the reported position of Lenard 
Rock, but nothing was found. rvlany indications of the existence of a submerged 
ledge were seen, such as seals, otters, birds, and numerous schools of whales and 
grampus. Erom the statements of the native otter hunter on board and others on 
shore, both white men and natives, Assistant \Vestdahl reports that he is convinced 
that a rocky shoal lies somewhere near the reported position of Lenard Rock, that there 
is only one such shoal instead of three, and that it only breaks in heavy weather during 
northeast or southwest swell. 

On September 9 the wind increased to a gale and the search was abandoned. The 
weather continued stormy and the vessel proceeded to Caton Harbor on the 12th, and 
the topography of Caton Island was finished on the 15th. On the 16th the \'essel went 
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to Acherk Harbor for water, and the weather being clear a sunken rock off the harbor 
was located. 

On September 17 the vessel anchored in Otter Cove to resume plane-table work 
where it had been suspended in July. In landing here through the surf, on a short 
steep beach of shingle on the southeast face of \Vest Cape Lazaref, the boat was 
upset and the occupants were thrown into the surf, but all reached the shore.in safety. 
After many failures a line was floated ashore and the damaged boat was finally hauled 
through the surf, and later in the day when the tide turned and during a lull in the 
surf the men on shore waded out to a boat held in the surf and were carried on board · 
ship. The next morning the instruments and boat gear were brought on board. 

The season was now drawing to a close, and as a result of local conditions, with a 
continuous surf, even in offshore winds, the usual method .of surveying the shore line 
with a plane table had to be abandoned on account of the inaccessible shores, and a 
reconnaissance survey was made with a boat pulling along the shore with the ship 
farther offshore determining the position of available objects as signals by the aid of 
the peaks, etc., already fixed in position by the triangulation previously executed. The 
officer in charge of the boat sketched the shore line and determined the position of the 
boat whenever practicable, observing on the ship when anchored, in case it was neces
sary, while from the ship bluffs and peaks were located and their heights computed. 
\Vhen the sea became too rough to use the boat the work was continued by the ship . 

. This reconnaissance was extended .from Otter Co,·e to Scotch Cap Cape, where the 
reconnaissance joined the ·work of Assistant Gilbert, commanding the Pat!tji11dcr. The 
Yessel proceeded to Dutch Harbor for coal and water, and on September 29 a search 
was made for Aleks and Henning rocks. Aleks Rock was found, but no rock was 
found answering the description of Henning Rock as reported. 

The ship left Acherk Harbor on the 30th and steered around the outlying breaks to 
the westward of Sannak and Long islands for a final search, and one new break between 
this group and I,ong Island was located. The \\·ind increased almost to a gale, further 
search was abandoned, and the field work closed for the season. 

The ship then proceeded to Kadiak Bay, on her way to Seattle, and coast pilot 
notes and sketches were made en route. The following is quoted from the report of 
Assistant W estdahl: 

In the case of the officers who have served in my party during the season in Alaska, I take great 
pleasure m saying, in addition to what I have stated in my report on the fitness of those who have 
been detached, that they have rendered good and faithful service to the Survey under most trying 
conditions of weather. 

I desire especially to commend Assistant R. L. Faris, for to him is largely due th!! success the 
party attained in carrying out the instructions of the superintendent. His knowledge of all branches 
of the work, his untiring zeal and good judgment, and his hearty cooperation with me in taking 
advantage of every hour of suitable weather to push the work are worthy of all praise. 
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TIDE OBSERVATIONS. 

OUT/.. YING TERNfTORr. 

HAWAIIAN ISLANDS. \V. D. Ar,EXANDER. 

The work in the Hawaiian Islands, except the Magnetic Observatory, was continued 
under the direction of Assistant Alexander. He completed a list of all the fish ponds 
of the islands for the United States Fish Commission, giving the Hawaiian name of 
each, its area, condition, and present ownership. The index of the native names 
of the lands and the topographic features of the islands, such as capes, harbors, hays, 
elevations, rivers, etc., was completed. A set of tracings of the triangulation executed 
before the annexation of the islands was made and forwarded to the office. A register 
of the stations occupied in the Hawaiian triangulation was in progress at the close of the 
fiscal year. An automatic tide gauge was kept in operation throughout the year at 
Honolulu. 

MAGNETIC OBSERVATIOXS. IIA WAIIAN ISLANDS. J. A. FLEMING. 

The construction of a magnetic observatory and the installation of the instrumental 
outfit was assigned to Mr. J. A. Fleming, aid. He arrived at Honolulu on August 7, 
and began immediately to make the necessary preparations for the erection of buildings. 
A general magnetic survey had been made of the site selected near Sisal by Assistant 
L. A. Bauer, Inspector of Magnetic \Vork during the previous fiscal year, by the 
determination of the magnetic elements at ten stations covering the vicinity of the site. 
A special survey was made of the selected area of 4.3 acres and the lease of the 
ground was concluded. A contract was made for the erection of the uecessary build
ings, and the work progressed as rapidly as the existing conditions permitted. A well 
was dug and a windmill erected to supply water, and rill other preliminary \vork w:is 
completed. The buildings were completed on November 28 and observations \\'ere 
made to test their nonmagnetic quality. After thorough ventilation the instruments 
were installed and the regular observatory work began 011 December 3 r. 

From January 1 the photographic record of the variation in the magnetic elements 
was continuous until the close of the fiscal year, with such slight interruptions as were 
necessary in adjusting the instruments. Meteorological observations were made daily 
and observations for time were made once a week. Observations were made twice. 
every week to determine the absolute value of the magnetic elements, and special 
observations were made twice every month as a part of the programme for international 
magnetic work. William \Vein~·ich, magnetic observer, reported for duty on May ro 
and assisted in the observatory work after that date. 

Aid Fleming expresses his appreciation of the kindness and courtesy extended to 
him by Mr. \V. E. \Vall, sun·eyor-general of the Territory; ::\1r. A. H. Turner, man
ager of the Sisal plantation, and Assistant \V. D. Alexander. He also expresses his 
thanks to Mr. Philip Savary, the contractor for the buildings, for favors received 
from him. 
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COMBINED OPERATIONS. PHILIPPINE ISLANDS. G. R. PUTNAM. 

Th~ important work of surveying the coasts of the Philippine Islands was continued 
under the direction of Assistant G. R. Putnam, who remained in charge of the Suboffice 
at Manila, representing the Superintendent of the Coast and Geodetic Survey in all 
matters of detail requiring immediate decision. In performing this duty he adopted 
plans for the field operations, issued instructions for field work, compiled all data 
secured, and prepared and published charts of the waters surveyed. Notices to 
Mariners and Coast Pilot Notes were prepared and published. He was aided in this 
work by such advice and instructions issued from Washington as became necessary by 
the conditions surrounding the work and the necessities of the case required. 

By act No. 222 of the United States Philippine Commission, passed September 6, 
I90I, the bureau of Coast and Geodetic Survey was named among the bureaus placed 
under the executive control of the Department of Commerce and Police, one of the 
departments of the Philippine government. This act .was subsequently approved, 
ratified, and confirmed by the United States Congress in "An act temporarily to provide 
for the administration of the affairs of civil government in the Philippine Islands, and 
for other purposes," approved July I, 1902. 

· On January r, 1902, the plan for cooperation between the insular government and 
the United States Coast and Geodetic Survey for the prosecution of survey work in the 
Philippine Islands was carried into effect, so that during the half year certain classes of 
expenditures were defrayed by each, the United States paying the salaries, subsistence, 
and traveling expenses to and from the islands of the officers of its regular corps and of 
the experts for the Manila office, all expenses connected with the United States steamer 
at work in the islands, and with all instrumental outfit and stationery sent from the 
United States, and the expense of printing Philippine charts in Manila and in \Vash
ington. Since January r the Insular Government has paid the operating expenses of 
the small steamer purchased by it, the field expenses of the various survey parties on 
shore, and the expenses of the office in Manila, except the salaries of the offic.:rs and 
experts above mentioned, and the expense of printing charts. The above plan was fol
lowed as being practically the manner of division of expense proposed in the plan 
approved by the Secretary of the Treasury, and submitted on September 3, 1901, for 
the consideration of the United States Philippine Commission. 

Assistant Putuam reported to the Secretary of the Department of Commerce and 
Police in all matters appertaining to the Insular Government, and has conformed to the 
regulations of that government in the matter of accounts, property returns, etc. 

Field parties have been at work almost continuously during the year, as follows, 
the chief of party being first named: 

J. J. Gilbert, assistant (steamer Patltfinder), arrived at Manila in November, 1901, 

and has since been engaged in survey work in the Philippine Islands, under the orders 
of the Superintendent at Washington. After making important local surveys at Rom
blon, Cebu, and Ormoc with this vessel, an extended survey of San Bernardino Strait 
and its eastern approaches, along the north coast of Samar and the southeast coast of 
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Luzon, was carried out. This work being on a somewhat exposed coast required a 
vessel of good capacity and equipment. 

J. E. McGrath, assistant; astronomic determination of base positions, commenced 
field work in June, work in progress. 

H. C. Denson, assistant; triangulation and topography of Lingayen Gulf completed; 
surveys vicinity of Aparri, north coast of Luzon, commenced, work in progress. 

H. W. Rhodes, assistant (steamer Research); general harbor surveys at Santa Cruz, 
Luzon; Halsey Harbor, Culion Island; Tabaco, Luzon, and reconnaissance of the west
ern part of Paluan Bay, Mindoro. (Relieved from duty in May.) 

R. B. Derickson, assistant (steamer Research); extension of surveys in vicinity of 
Tabaco and Al bay Gulf (commencing in May). Work in progress. 

H. C. Mitchell, aid; astronomic determinations of base positions; longitude lines 
determined Cebu-Misamis, Misamis-Zamboanga, Iloilo-Capiz, Capiz-Masbate, Masbate
Legaspi; latitudes determined Misamis-Capiz. 

C. E. Morford, aid; harbor survey at Gubat, southwest coast of Luzon, commenced 
in June, work in progress. 

J. S. Hill, observer; astronomic determinations of base positions; longitude lines 
mentioned above; latitudes determined at Zamboanga and Masbate. 

The field work comprised harbor and channel surveys, the determination of 
geographic positions, and more extended hydrographic and topographic surveys of the 
coast. 

Harbor surveys were made at Santa Cruz, Tabaco, Gubat, and Matnog, on the 
island of Luzon; Halsey Harbor, on the island of Culion, and at Cebu and Romblon. 
These surveys included triangulation, hydrographic survey of the water area, and topo
graphic plane-table survey of the shore and immediate vicinity. Hydrographic surveys 
were made in the vicinity of Manila and Cavite, and at San Fernando and Bolinao, on 
the west coast of Luzon. Topography and triangulation were carried on in the vicinity 
of Sorsogon, Luzon. 

Extended coast surveys, including triangulation, hydrography, and topography, 
were made in San Bernardino Strait and its eastern approaches, along the coasts of 
Samar and Luzon; in the vicinity of Albay Gulf, including Rapu Rapu Pass, the 
northern portion of Port Sula to Tabaco Bay, and the south shore of Albay Gulf, 
joining the work in San Bernardino Strait; and in Ormoc Bay, Leyte. The triangula
tion and shore line of Lingayen Gulf, Luzon, were completed. Triangulation and 
topography were extended about 15 miles to the eastward of Aparri, north coast of 
Luzon, and a hydrographic survey of the outer anchorage at Aparri was made. 

Tide observations for use in the hydrographic work, and to furnish data for tide 
predictions, were made at 19 stations. At Manila these observations were continuous 
throughout the year, and at several other points the records cover several months. 

Geographic positions, to establish base points for future surveys, astronomic obser
vations for latitude and longitude, were made at the following points: Legaspi, Sorsogou, 
Pasacao, Luzon; Masbate; Leyte, Pana)'; Dumaguete, Negros; Catbalogan, Samar; 
Maasin, Leyte; Misamis and Zamboanga, Mindanao. The longitude determinations 
were made by the telegraphic method, for which purpose the lines and cables of the 
Signal Corps were used. 
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Magnetic observations were made at 13 places, to supply the information required 
for the charts. Where practicable, true meridian lines were established. 

Office work: At the Manila office of the Survey the work of equipping and supplying 
the field parties was carried on, preliminary computations were made, charts were pre
pered for publication by lithography in Manila, notices to mariners of new hydrographic 
information were prepared and published, the compilation of revised sailing directions 
for the Philippine Islands was undertaken and one part published, and information was 
supplied in response to official and other requests. Valuable information was received 
from the Naval and Military authorities, and from others. 

The drafting work continued under the immediate direction of Mr. William Welch 
until his departure for the United States, March 24, 1902. Mr. P. B. Castles arrived 
on April 2 1, and took charge of this work. The force of Filipino draftsmen was 
increased from three to six during the last half year, this being found necessary to get 
out the results of the work promptly. During the year 18 charts, 2 new editions of 
charts, and and 4 sketches were published by lithography in Manila. The charts have 
been received from the lithographer and issued. 

J. C. Dow, acting nautical expert, reported for duty on April 16, and was engaged 
at the suboffice in the compilation and verification of sailing directions and notices to 
mariners. Sailing directions for the north and west coasts of Luzon, from Cape Eugano 
to Manila Bay, were prepared and sent to the printer, and sailing directions for other 
sections of the Philippine Islands are in preparation. 

E. R. Frisby, computer, reported for duty on April 21, 1902, and was engaged at 
the suboffice in revising the computations of work as needed for publication and in 
general care and examination of the records. The plan proposed for forwarding records 
to Washington and the retention of the necessary data at Manila was put in force. 

The force at the Manila suboffice at present consists of r 3 persons, as follows: One 
as.<>istant in charge, 1 expert computer, 1 nautical expert, 1 chief draftsman, r clerk, 6 
junior draftsmen, 1 junior clerk, 1 messenger. 

During the absence of the Pat!tfinder at Amoy, C. C. Yates, assistant, remained at 
Manila from April 13 to May 29 and rendered valuable service in revising the proposed 
scheme for general charts of the Philippines and in getting up a general design for 
small surveying steamers for work in the Philippines. J. C. Dow, acting nautical 
expert, assisted in both these matters with valuable suggestions. Mr. Yates also 
revised various computations and made magnetic comparisons at the observatory. 

The members of the field force were all at :1\fanila for various short intervals. 
Messrs. Bach and Gordon, recorders, who reported for duty April 2 I' assisted with the 
computing work at the office for some time before joining field parties. 

Information has been received from the naval authorities, army engineers, masters 
of vessels, and others. Information was supplied from the suboffice, in response to 
inquiries, to representatives of the various branches of the Government service and to 
others. 
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PHILIPPINE ISLANDS. 

SUlll~ARY OF RESULTS. 

Hydrography: 
100 nautical miles of lines sounded. 

2 tide stations established. 
1 hydrographic sheet completed. 

Topography: 
53 square miles area surveyed. 

242 miles of coast line surveyed. 
29 miles of roads surveyed. 
20 miles of shore line of creeks and rivers surveyed. 
5 topographic sheets completed. 

Triangulation: 
69 stations occupied. 

H. C. DENSON". 

A portion of the survey of the coast of the Philippine Islands was assigned to 
Assistant Denson and he reached Legaspi, island of Luzon, on July r6. A party was 
organized and field operations began on the 18th and continued until October 6. The 
progress of the work was seriously delayed by the violent rain storms which are fre
quent in this region at that season of the year. A small steam launch was hired for 
use in the hydrographic work, but the launch had previously been engaged by the 
army authorities and could not be secured on as many days as were necessary to fully 
develop the approaches to the anchorage, but enough was done to recommend a new 
course for entering the port, which shortens the distance to be traveled by vessels by 6 
miles. An automatic tide gauge was erected in a small river about 200 meters above 
its mouth, but on the following night a storm of unusual violence so changed the bar 
at the mouth of the river that the readings were not satisfactory, and a tide staff was 
erected outside the mouth of the river and connected with the automatic gauge at 
Tabaco by a series of simultaneous reading on the two gauges through a period of sixty 
hours. , 

After completing the work at Legaspi, Assistant Denson and his recorder proceeded 
to Tabaco. Field operations began there on October 1 7 and continued until December 
23, \\·hen the work closed. No hydrographic work was done at this place, as a suitable 
boat for such work could not be obtained and the north~ast monsoon was prevailing. 
An automatic tide gauge was erected at Tabaco, and a conti1~uous record covering 
five 'veeks was obtained. The work accomplished at this place is shown on sketch 
No. 39. 
· In January Assistant Denson began the extension of the work done in the Lingayen 
Gulf during the previous year. Field operations began on January 16 and continued 
until June 7. \Vork began in the vicinity of Sual and was extended toward Bolinao, at 
the northwest corner.of the gulf, until a connection was made with the work previously 
executed at that place. The land at the head of the gulf is flat and is co,·ered, a short 
distance from the shore, with cocoanut palms, aud in order to avoid the numerous 
stations and cutting which would have been necessary to carry the triangulation around 
the shore, the gulf at this point was crossed by a large quadrilateral, which deter-
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mined the geographic position of Mount Agoo, in the vicinity of Santo Tomas. 
Mount Agoo was then connected with the triangulation previously executed in the 
vicinity of Santo Tomas, and care was taken to determine the position of such objects 

No. 40. 

________________ _./ 

Trinngnlation nnd topogrnphy, Lingayen Gulf, P. I. 

as would be useful in the hydrographic survey. The triangulation was then extended 
to the northward until it joined the triangulation at San Fernando, Union, at the 
northeast comer of the gulf. 



COAS'f AND GEODETIC SUR VEY REPORT, 1902. 

The survey of the shore line was included on three topographic sheets-one extend
ing from Sual to Bolinao, another from Sual to Santo Tomas, and the third from Santo 
Tomas to San Fernando. Surveys were made during the preceding year of the ports 
of Sual, Bolinao, Santo Tomas, and San- Fernando, and the work mentioned above 
joined these surveys together and completed the survey of the shore line of the Lingayen 
Gulf. The report of Assistant Denson includes some valuable information for the 
Coast Pilot. 

BASE MEASURES. 

HYDROGRAPHY. 

PHII,IPPINE ISLANDS. 

MAGNETIC OBSERVATIONS. 

ToPOGRAPI-rv. 
TRIANGULA'rJON. 

N. G. GRAYsox, First Wafdt Officer. 
\V. \V. MARKOE, Sur.1-:eo11. 
E. E. Ar.urn, Clzit:I Engineer. 
H. 0. P1xr.r:v, Extra Observer. 
H. M. DAVIE, /)eek Officer. 

SUl\I:\IARY OF RllSUI,TS. 

Base measures: 
1 base line meas11recl. 

Hyt!rography: 
I 9 square miles area covered. 

203 miles lines soumle<l. 
1 tide station established. 
8 current stations occupied. 

Magnetic observations: 
1 station occupiecl. 

Topography: 
27 square miles area covered. 
19 miles shore line surveyed. 

R. B. DERICKSON, Command
ing steamer Research. 

23 miles low-water line, flats, and reefs surveyed. 
Triangulation: 

14 squ:ire miles area covered. 
5 stations occupie<l. 

On May r 3, 1902, Assistant Derickson took command of the steamer Research at 
Port Tabaco, east coast of the island of Luzon, relieving Assistant H. W. Rhodes. 
The party on the steamer was actiYely engaged in field work at the time mentioned, 
and the statistics given above cO\·er the work of the party from the elate given to the 
close of the fiscal year. Four miles of shore line on the east coast of the island of San 
Miguel and 3 miles of shore line in Sula Pass were surveyed. A base line was measured 
on the west end of the island of Rapu Rapu, aticl the triangulation was extended from 
it to the eastward through Rapu Rapu Pass, which lies between the island of Batan and 
the island of Rapu Rapu. A survey was made of the shore line in the pass, and the 
low-water line covering r 6 miles of fiats and reefs in the pass was located. ·An auto
matic -tide gauge was maintained at Port 'fabaco. The work in Albay Gulf was in 
progress at the close of the fiscal year. 
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BASE :llEASURE. 

HYDROGRAPHY. 

MAG~E'l'IC OBSERVATIONS. 

TOPOGRAPHY. 

TRIA:N"GULATION. 

C. c. VATES, Assistant. 

PIIILIPPI~E ISLANDS .. 

V. R. LYLE, Fii·st Watcli Officer. 
W. )I. A1'KINSON, f<i'rst Watc/1 Officer. 
C. \V. FITzGERAl,I>, First IVatc/1 Offica-. 
J. J. MURl'IIY, .c..;11rgeo11. 
J. T. GoI.llSDOROOGH, Cl!i1:f E11gillcer. 
F. I-I. BRt:NDAc;i;, Aid. 
B. A. ilAl!rn, ...lid. 
\V. :\I. A·ri;:1NsoN, .'>eco11d IVatc/1 Offica-. 
R, H. HAWKES, Assistant S111gcon. 
L. l\I. FURMAN, T/Jird Watclz Ojjicer. 
E. S. DANIELS, Acting Watch Ojficcr. 
C. F. DmcHMAN, Captain's Clerk. 
R. c. MCGREGOR, Deck Officer. 
L. H. WESTDAHL, Deck Officer. 
J. F. PFAU, Draftsman. 

J. J. Gn.mmT, Co111111anding-, 
Steamer Pa tl!findcr. 

Nov. 17 to Dec. 21. 
Dec. 22 to i\iay 27. 
May 28 to June 30. 
Kov. i 7 to May 28. 

Nov. 17 to Ike. 24. 
Dec. 21 to June 30. 
Nov. 17 to Dec. 21. 

NO\·. 17 to :\lay 29. 
June l to June 30. 

Nov. 17 to ;:\ov. 30. 
Dec. 20 to June 30. 
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SUMMARY OF RESULTS. 

Base measure: 
4 base lines measured. 

Hydrography: 
142 square miles area covered by soundings. 

1 125 miles of lines sounded . 
. 5 tide stations established. 

7 hydrographic sheets completed. 
Magnetic work: 

1 station occupied. 
Topography: 

81 square miles area covered. 
240 miles of coast line surveyed. 

29 miles of roads surveyed. 
8 topographic sheets completed. 

Triangulation: 
161 square miles area covered. 
88 stations occupied. 

II7 geographic positions determined. 

Survey work in the Philippine Islands was assigned to Assistant J. J. Gilbert, 
commanding the steamer Patllfinder, and he sailed from Dutch Harbor, Alaska, on 
October 7, 1901, for Manila, via Yokohama and Nagasaki, Japan. Repairs were made 
at Nagasaki and the vessel reached Manila on November 17. 

On the way to Manila the vessel ran close to ''Raleigh Rock,'' referred to in the 
North Pacific Ocean and Japan Directory, and a photograph of the rock was secured. 
Assistant Gilbert reports this rock as identical with "Record Island," as described in 
the volume mentioned above. 

At Manila, Assistant Gilbert consulted in regard to the work to be done with 
Assistant Putnam, the director of coast surveys in the Philippine Islands, and called 
upon Admiral F. K. Rodgers, commanding the fleet, Gen. A. R. Chaffee, commanding 
the army, and Prof. Dean Worcester, of the provisional government, and consulted with 
them on the same subject. He and Assistant Putnam then had a meeting with a large 
number of the masters of the merchant service and discussed the existing conditions 
and the most pressing demands for immediate work. All agreed that no reliable work 
had been done on the east coast of the islands, but that it would be impossible to work 
on that coast during the existing northeast monsoons, which were expected to last 
several months. The work will be exceedingly difficult at any time on these exposed 
coasts, as the rainy season begins when the northeast monsoons subside and the rains 
are very frequent and heavy in this region. 

At the suggestion of Professor Worcester, Romblon was selected as the place to 
begin work, and the vessel proceeded to that place, arriving there on November 29. 
A call was made upon the governor and other officials, and preparations for the survey 
of the harbor began immediately. A base line was measured, and the triangulation, 
topography, and hydrography progressed as rapidly as the weather conditions permitted. 
As soon as the triangulation was completed two days were spent sounding out the har
bor and approaches, using the ship. The ship touched on a dangerous reef while 
engaged in this work, and in getting off the propeller struck a rock and a piece of one 
of the blades about 1 foot long was broken off. 
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The work at Romblon closed on December 18 and the ship started the same day for 
Cebu. In the afternoon of the next day the army transport Liscom was discovered 
aground near the north end of the island of Cebu, signaling for assistance. An attempt 
was made to pull the Liscom into deep water, but no suitable towing lines were available, 
and after the lines parted twice the atte!npt was abandoned and the ship anchored for 
the night near the Liscom. The next morning the mails and l 20 soldiers were taken 
on board from the Liscom and carried to Cebu. Soon after the ship reached Cebu, B. A. 
Baird, aid, and L. H. \Vestdahl, deck officer, repmted on board. On December 21 First 
Watch Officer Lyle was examined by a board of surgeons and pronounced unfit for duty 
and was ordered to the hospital at Manila. He was sent to l\fanila in charge of Surgeon 
Murphy. On December 24 F. H. Brundage, aid, was detached and started to Manila, 
taking with him the records of the work at Romblon. 

On the return of Dr. Murphy from ::vranila the Yessel proceeded to Ormoc, on the 
island of Leyte, where it seemed desirable to take up the next work. Onnoc was 
found to be the center of disturbance on the island of Leyte, and the party on shore 
was in constant danger of being fired upon from the woods, which were a short distance 
hack of the beach, but the natives knew that the party wa1> armed and no attack was 
made. Work at Ormoe began on January l and was completed on January 26. An 
astronomic station previously established was occupied with a meridian instrument, 
which was very carefully placed in the meridian on the only clear night while the work 
was in progress, and the azimuth thus obtained was transferred to the triangulation the 
next morning. The topography was limited to the shore line, as the country back of it 
was occupied by the insurgents and it was not safe to go off the beach. The hydro
graphic work out to the 10-fathom curve was done with the launch and outside' of this 
curve with the ship. A tide staff was set up near the beach at Ormoc and permanent 
bench marks were established. 

After completing the work at Onnoc the vessel proceeded to Cebu, island of Cebu, 
in accordance with a request from the commanding general of the army in the southern 
division of the Philippine Islands, for a survey of that port. The work at Cebu began 
on January 28 and was completed on March 2 l. A base line was selected and measured 
and the necessary geographic positions determined by triangulation. The greater 
portion of the topographic work was very difficult on account of the extensive coral 
reefs and the bordering mango swamps. The topographic survey was made on a large 
scale for the benefit of the military authorities, and one of the sheets included the city 
of Cebu. The hydrographic work at the entrances was done with the ship and the 
remainder with the launch, except some in shallow places to define reefs and shoals, 
which was done with a boat. 

After completing the survey at Cebu the ship proceeded to Manila and thence to 
Amoy, China, for repairs, leaving Manila on April 12. The repairs were completed 
and the ship returned to ~fanila 011 May 26. On the 28th C. \V. Fitzgerald, watch officer, 
and R. H. Hawkes, assistant surgeon, reported 011 board, relieving W. M. Atkinson, 
watch officer, and J. J. l\lurphy, surgeon. On May 29 L. M. Furman, watch officer, 
was detached and authority was given to the commanding officer to employ an acting 
Watch officer. Mr. E. S. Daniels, formeriy na\'igating officer of the army transport 
Logan, was employed in this capacity and proved himself to be most efficient and 
desirable. 

10515-03-11 
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The complement of men was filled at Manila, and on June 6 the ship sailed for San 
Bernardino Strait, where work began on June 9 and was in progress on June 30. A 
short base line was measured on the island of Viri, from which the triangulation was 
extended between the islands, and topography of the islands and of Samar completed as 
far as the village of Bobon. As much hydrographic work as possible was completed, 
but only the principal channels were developed before the close of the fiscal year. A 
tide gauge was erected on the island 0f Macarit, but observations were discontinued 
after two weeks on account of the threatening action of the natives. A gauge was 
established at San Bernardino Island, where the observations will yield important results. 

The following statement is extracted from the report of Assistant Gilbert: 

All the officers have been faithful workers. Mr. Yates has measured all the base lines, Mr. Baird 
and :\Ir. Pfau assisting, and at Ormoc am! Cebu assisted in the topographic work and executed the 
triangulation at San Bernardino Strait. Mr. Baird assisted in the triangulation by building signals 
and in the topographic work at Ormoc and Cebu by sextant.determination of reef limits, and at San 
Bernardino Strait did plane-table work. 

Mr. Atkinson had charge of the hydrographic work with the launch at Ormoc and Cebu, and Mr. 
Fitzgeral1l had charge of the same work at San Bernardino Strait. :\Ir. Furman had charge of the 
sou11<ling apparatus until the end of May, when he was succeeded in this work by :\fr. Daniels. Mr. 
Furman also made current observations at Cebu. 

Mr. Deichman, besides attending faithfully to his routine duties, assisted in the hydrographic 
work with the launch and the ship. Mr. Pfau was kept busy by the drafting, which he executed with 
great care and industry. 

ASTRONOMIC OBSERVATIONS. PHILI~PINE ISLANDS. J. E. McGRATH. 

The determination of longitude of points along the coast of the islands .was assigned 
to Assistant McGrath, and he reached Pasacao, Luzon, on June 17. He was hospitably 
received by the army officer commanding the post, who rendered such assistance as he 
required. The necessary preparations were made immediately', but unfavorable weather 
at Pasacao or at Legaspi, the base station, preYented longitude work, except on one 
night, before the close of the fiscal year. 

ASTRONOl\IIC OBSERVATIONS. 

MAGNETIC OBSERVATIONS. 

PHILIPPINE ISLANDS. 

-SUl\fMARY OF RESULTS. 

Astronomic observations: 
IO azimuths established. 
IO latitudes determined. 
10 longitudes determined. 

Magnetic observations: 
11 stations occupied. 

H. C. MITCHELL. 

J. S. HILL. 

The determination of the longitude of additional points in the Philippine Islands 
was assigned to H. C. Mitchell, aid, and J. S~ Hill, ~xtra observer. The work was in 
progress on July 1 and observations were being made at Cebu, with Manila as the base 
station. An azimuth was established at Cebu, and latitude and magnetic observations 
were made. 

The following stations were then occupied in the order stated: 
Ormoc, island of Leyte, base station Cebu, July IO to July 17. 
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Tacloban, island of Leyte; base station Cebu, July 29 to September 13. 
Maasin, island of Leyte, bas~ station Cebu, September 18 to October 4. 
Dumaguete, island of Negros, base station Cebu, November 1 to November 26. 
Misamis, island of Mindanao, base station Cebu, December 8 to February 2. 

Zamboanga, island of Mindanao, base station Misamis, February 12 to February 28. 

Capiz, island of Panay, base station Iloilo, March 21 to March 27. 

Palanog, island of Masbate, base station Capiz, April 18 to April 24. 

Legaspi, island of Luzon, base station Palanog, June 6 to June 20. 

Latitude and magnetic observations were made and an azimuth was established at 
all of these places. 

Cebu and Ormoc are connected by a submarine cable on which an open circuit is 
used, but during the exchange of time signals, land-line batteries were put on and a 
closed circuit substituted. A plane-table sketch of Ormoc and of Maasin was made. 
At Maasin the sketch included the shore line, a11d some soundings were made at the 
anchorage off the town. . . 

At Dumaguete the astronomic station was referred to permanent marks by trian
gulation. 

Serious delays during the season resulted from unfavorable weather and while wait
ing for transportation from station to station. The work was in progress at the close 
of the fiscal year bet\:een Legaspi and Pasacao, island of Luzon, with Assistant J. E. 
McGrath at the latter station. 

In November Mr. Jose Vano Reyes, aid, was detached from the party and ordered 
to other duty. 

ASTRONOl\IIC OBSERVATIONS. 

BASE MEASURH. 

HYDROGRAPHY, 

TOPOGRAPHY. 

TRIANGULATION. 

PHILIPPINJ<~ ISLANDS. 

SUMMARY OF RESULTS. 

Astronomic work: 
2 azimuths measured. 

Base measure: 
2 lines measured. 

Hydrography: 
19 square miles area covered. 

320 miles lines sounded. 
3 hydrographic sheets completed. 

Topography: 
I I square miles area covered. 
7 miles shore line surveyed. 
9 miles shore line reefs surveyed. 

15 miles road surveyed. 
4 topographic sheets completed. 

Triangulation: 
4 square miles area covered. 
8 stations occupied. 

c. E. MORFORD_ 
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The survey of the harbor of Tacloban, Leyte, was in progress on July 1 by the 
party of C. E. Morford, aid, Coast and Geodetic Survey. The work was continued 
whenever the weather permitted and was completed on July 19. 

Topographic work in Manila Harbor was taken up on August 6 and continued until 
August 28. The heavy rains which prevailed in the region caused considerable delay 
in the work. 
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Triangulation and hydrography, Tacloban Harhor, P. I. 

The work of surveying Port Mariveles was begun on September 4 and continued 
until September 26. 

In June41I1e survey of the harbor at Gubat, Luzon, was assigned to Mr. Morford 
and he began the work on June 6. This work was in progress at the close of the fiscal 
year. 

The accompanying sketches show the area covered by the work, and the statistics 
furnished in Mr. Morford's report are given above. 
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ASTRONOlltIC OBSERVATIONS. 
BASE l\IEASURE. 
HYDROGRAPHY. 

PHILIPPINE ISLANDS. H. w. RHODES, Commanding, 
Steamer Researclz. 

~IAGNETIC OBSERVATIONS. 
TOPOGRAPHY. 
TRIANGULATION. 

N. G. GRAYSON, First Watch Officer. 
W. \V. MARKOH, S1t1geo11. 
E. E. ALLEN, Chief Engineer. 
c. E. ;\loRFORD, Aid. 
H. M. DAVIE, Deck Officer. 
H. 0. PrxL:RY, Extra Observer. 
H. BERNHARDT, Recorder. 

SUMMARY OF RESULTS. 

Astronomic observations: 
2 latitudes determined. 
2 azimuths determined. 

Base measure: 
2 lines measured. 

Hydrography: 
15! square miles area covered. 

I 07 r miles lines sounded. 
6 tide stations established. 
7 sheets completed .. 

Magnetic observations: 
3 stations occupied. 

Topography: 
72 miles coast line surveyed. 
3 sheets completed. 

Triangulation: 
29 square miles area covered. 
71 stations occupied. 
99 geographic positions determined. 

Oct. 23 to May 12. 

Apr. 9 to May 12. 

Dec. 12 to May 12. 

Oct. 9 to Dec. 8. 

A portion of the survey of the coast of the Philippine Islands was assigned to Assist
ant H. W. Rhodes, commanding the steamer Researcli, and he began field operations in 
Manila Bay on October ro, 19oi. Hydrographic work in the bay was continued until 
the 29th, except for a few days when necessary repairs were made to the ship. On 
October 30 the vessel went to Mariveles Bay and began hydrographic work in this bay 
and at the entrance to Manila Bay. This work was continued until November 3. 

After making some necessary repairs to the machinery of the ship at Manila, the 
vessel proceeded, on November 16, to San Fernando de Union, island of Luzon, and 
made a hydrographic survey of South Harbor and approaches, including Fagg Reef. 

From November 29 to December 13 a survey was made of Port Bolinao and 
approaches. A survey of the harbor and approaches at Santa Cruz was made between 
December 17 and January 15, and the vessel then returned to Manila for repairs. 

The work at Santa Cruz developed numerous and extensive coral reefs in the 
harbor and in the approaches. A narrow channel between two reefs leads to a good 
anchorage, comparatively close inshore, with good holding ground. 
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On February 6 the vessel proceeded to the Island of Culion aucl began th•~ survey of 
Halsey Harbor. Halsey Harbor, on the west coast of the island of Culion, was found 
to be an excellent harbor with a good entrance and clear approach. A topographic 
reconnaissance was made of 'the portion of the island which has hecn proposed as a site 
for establishing a leper colony. The necessary triangulation, topography, and hydro· 
graphy were completed on March 25, and a reconnaissance was then made of Pamatusin 
Cove in Paluan Bay, Island of Mindoro. 

The vessel returned to Manila for repairs and supplies and then proceeded to 
Legaspi, Luzon. 
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Triaugulatio11, topography and hydrography, Mari\"clcs Harbor, !'. I. 

A survey of the approaches to Tabaco Bay aud also of the north half of the bay 
was completed before May 13, on which date Assistant Rhodes was relieved of the com
ma~d of the ve~sel by Assistant R. B. Derickson. 

The hydrographic work in Tabaco Bay and entrance showed a fairly good entrance 
between extensive reefs, with deep water close to the shore, inside the bay. 

The weather from January to May was generally fair, with a fresh northeast mon
soon blowing. 

The limited capacity on the vessel for storing water seriously delayed the work 
during the entire season, as it was necessary to replenish the supply frequently, and 
much time was spent in doing so. Assistant Rhodes states that credit is due the 
officers of the party for the interest and ability displayed in the execntion of the duties 
assigned to them. The natives employed as seamen on board the \"cssel in most cases 
showed an aptitude for the work and gave general satisfaction. 
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HYDROGRAPHY. 

TOPOGRAPHY. 

PORTO RICO. R. L. FAHIS, Commanding, 
Steamer Blake. 

66" 

R. B. DERICKSON, Assista11t. 
CHAIU.ES Lv~1A:-;, First /Va/cit Officer. 
G. E. :'llARCHAND, S111gco11. 
I,. l\J. 1-Io!'KI:-;s, C/ii(:f Engineer. 
0. }[. LEI.AND, .·lid. 
GEORGE E. SEI.BY, Aid. 
\V. F. G1.0VER, Si·mud /Vatch Officer. 
GEORGE OI.sE:-;, Dec/.: Officer. 

SU:\1!11ARY OF RESUI,TS. 

IIydrography: 
I 53 square miles (nautical) area covered. 

2 532 miles (nautical) lines sounded. 
7 hydrographic sheets completed. 
5 title sta~ions established. 

'fopography: 
18 square miles area covered. 
12 miles coast line surveyed. 

I topographic sheet completed. 
"Xu. 56. 
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Topogrnphy nnd hydrography, southcnst cons! of Porto Rico. 
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The continuation of the survey of Porto Rico was assigned to Assistant Faris, and 
on December 14 he took command of the steamer Blake, relieving Assistant P. A. 
Welker. Preparations for the field work were made and on December 21, the Blake 
sailed from Baltimore for San Juan, P. R., en route to l\Iayaguez. 

The vessel reached l\fayaguez on the 29th and the steam launch Rudy was imtnedi
ately prepared for service. A party was lauded under charge of Assistant Derick.son to 
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make a hydrographic survey of the harbor and immediate approaches, and on January 
1 the JJ!dke returned to San Juan euroute to the southwest coast. The work at May
aguez was a continuation of the survey begun during the previous year by Assistant 
G. L. Flower. A tide staff was established and referred to a suitable bench mark, the 
necessary signals were erected, and the sounding began at the southern extremity of the 
harbor. The lines were run as nearly perpendicular to the shore line as practicable, 
at dista:-ices apart of 100 to 150 meters, and these were crossed by lines at similar dis
tances approximately parallel to the shore. The work was completed previous to 

No. 57. 

67° 10 

Hydrogrnphy. !llayaguez Harbor, P. R. 

January l], and on that date Assistant Derickson was detached from the ship and 
ordered to other duty. 

The work assigned to the Blake was the hydrographic survey of the southeast 
coast of Porto Rico from Arroyo to Point Arenas, including the area offshore to the 
l 60-fathom curve, and the development of the harbor and anchorages within the limits 
stated above. On January 6 the topographic work, in charge of Aid Leland, began 

. at Point Viento, ·and the necessary signals were erected. This work was extended . 
along l:he coast from Point Viento to Yeguas Point, a distance of about 12 miles, and 
inland to cover the region visible from the coast line. 
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The hydrographic work assigned to the party, as stated above, was successfully 
completed. Thirty-two doubtful spots in Vieques Sound were thoroughly examined 
and carefully developed, including Grampus Shoals. A survey was also made of Port 
Mulas Harbor and Mosquito Reefs. The survey of Mayaguez Harbor was completed, 
and White Rock was found, by using a gas-pipe drag, and located. The rock is 
erroneously located on the Spanish chart of 1898, and this location was thoroughly 
examined for the purpose of ascertaining whether any such rock existed at the point 
indicated, but none was found. A special development of Mondango Reef, Mayaguez 
Harbor, was also made and the position of the ranges used in entering the harbor was 
determined. The hydrography off Boca Quebrada Point, on the south side of Arenas 
Point anchorage, was developed in order to complete the survey of the anchorage. 

At no time during the season was it found to be practicable to make soundings 
from a rowboat, and much of the work with the ship was done in a heavy swell. The 
special hydrographic work in Fajardo Roads and vicinity included the examination of 
twenty-six shoals. 

Tide obsenratlons were made at Mayaguez, Point Tuna, Santiago Cay, and Port 
Mulas. A comparison of the tidal planes was made by simultaneous observations at 
Point Tuna and Santiago Cay, at Point Tuna and Port Mulas, and at Mayaguez and 
Puerto Real. 

The work closed on May 29, and on June 3 the vessel sailed from San Juan for 
Baltimore and reached that place on June 10. The following is quoted from the report 
of Assistant Faris: 

I wish to commend the officers under my command for their zealous attention and intelligent 
performance of their duties, and for their readiness to assist me in every way in their power. 

I desire to make special mention of First \Vatch Officer Chas. Lyman for his work in always 
keeping the ship in a neat and healthy condition, and in always having the vessel ready for the work 
in hand. 

I also heartily commend Mr. George Olsen for his excellent and 'efficient work throughout the 
entire season in charge of the steam launch used in the hydrographic work. His work was perfonned 
with intelligence, zeal, and close attention to duty. Much of the launch work was on an exposed 
coast and the sea was frequently rough, thus rendering the work exceptionally arduous. 

MAGNETIC OBSERVATIONS. 

RECONNAISSANCE. 

TOPOGRAPHY. 

TRIANGULATION. 

PORTO RICO. 

SUMMARY OF RESULTS. 

Magnetic observations: 
3 stations occupied. 

Reconnaissance: 
125 square miles area covered. 
18 stations selected. 

Topography: 
16 square miles area covered. 
52 miles general coast line surveyed .. 
30 miles shore line of rivers and lagoons sun·e.ved. 
47 miles shore line of ponds sun·eyed. 

3 miles roads surveyecl. 
3 topographic sheets completed. 

10515-0:3-12 

JOHN NELSON. 
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Triangulation: 
103 square miles area covered. 
18 stations occupied. 
38 geographic positions determined. 

The completion of the triangu
lation and topographic sun•ey along 
the north coast of Porto Rico, be
tween San Juan and Palominos 
Island, was assigned to Assistant 
Nelson. He procured outfit and 
stores in New York, and sailed for 
Porto Rico on December 2 1, and 
reached San Juan on the 26th. A 
party was organized, and the neces
sary transportation was secured from 
the Quartermaster's Department of 
the U. S. Army: Field operations 
began on January 1, and the work 
was completed on April 7. 

The line from El Moro to Lati
mer, which it was necessary to use 
as a base for the work, was unfavor
ably located, and considerable time 
was spent in making a reconnaissance 
to carry the triangulation to the east
ward. During January the rain was 
almost continuous, with more than 
15 inches of rainfall and only four 
fair clays. 

The plane table work began on 
February 1 and was continued to the 
end of the season whenever the 
weather conditions permitted. It 
was necessary to establish camps in 
three places during the season, and 
the camp outfit was moved with con
siderable difficulty and delay. From 
San Juan to Memelle there is a mili
tary road in good condition, but there 
are no bridges over the principal 
streams, and the fords are rough and 
dangerous, some of them becoming 
impassable when the streams are 
flooded. From Memelle to Fajardo 
the rough and sandy road becomes 
almost impassable during the wet 
season. The constant and heavy 
trade winds greatly delayed the work. 
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Assistant Nelson reports the valuable service rendered by W. C. Dibrell, aid, F. C. 
b01111, draftsman, and E. E. Torrey, foreman, during the season. Aid Dibrell was 
with the party from the beginning of the season until March 17, and extended the 
topography from San Juan to the Boca de Rio Grande. He was relieved from duty in 
the party on March r7, and Draftsman Donn took his place and continued the topo
graphic work to Pt. San Diego, where it joined the work previously completed. 

In accordance with later instructions, after completing the work mentioned Assist
ant Nelson moved his party to Fajardo after making all necessary arrangements for a 
survey of Mona Island. The party was taken on board the Coast and Geodetic steamer 
Blake, Assistant R. L. Faris commanding, and transported to Mona Island, but the 
heavy sea in the vicinity of the island made it impracticable to land the party and outfit, 
and as there was no prospect of more favorable conditions in the near future, the 
attempt was abandoned and the vessel proceeded to Mayaguez and thence to San Juan, 
where the outfit was dried and shipped to Washington. The party was disbanded and 
Assistant Nelson left San Juan for Washington on April 30. 



RESURVEY OF l\IASON AND 

DIXON'S LINE. 

SPECIAL DUTY. 

l\IARYLAND. 

PENNSYLVANIA. 

W. C. HODGKINS. 

The resurvey of Mason and Dixon's line, the boundary line between the States of 
Maryland and Pennsylvania, was in active progress at the close of the last fiscal year, as 
stated in the previous annual report, under the direction of Assistant W. C. Hodgkins. 

The methods adopted in the field were intended to secure an exact reproduction of 
the work of Mason aJ!d Dixo~ without any attempt to correct any of the a~cidental 
inaccuracies by which it was affected from errors of observation or of measurement in 
running the trial line and in marking the curved boundary. This plan was practicable 
because the original notes contain data referring the various monuments established to 
a straight line lying close_ to the boundary. A large proportion of the old monuments 
were found in place, but a large number of them had been broken or seriously-mutilated, 
a_nd nearly all of them were no longer standing in a vertical position. A considerable 
number of the original monuments were found out of the ground and some of them 
had been removed or destroyed. All of the monuments found in position were carefully 
reset in substantial bases of concrete, after being restored to as good a condition as 
possible, and will last for a long period if not intentionally destroyed. While running 
the trial line, notes and sketches were made for the purpose of preparing a topographic 
delineation of the country in the immediate vicinity of the boundary. 

The detailed survey of the natural and artificial features of the country immedi
ately adjoining the boundary line was advanced from the vicinity of Littlestown, Pa., 
to the Susquehanna River. All of the missing monuments in that distance were 
relocated and replaced in their proper position on the line. This work was completed 
about the middle of June, and the party was then moved to Hancock, Md., and similar 
work in that vicinity was in active progress at the close of the year. 

Assistant Hodgkins was absent on duty connected with the Virginia-Tennessee 
boundary work from July I6 to October 31, but the work on the illason and Dixon's 
line was continued during this period by his party working under his direction. He 
reports the diligent and satisfactory service rendered by Mr. Robert H. Blain and 1\Ir. 
Edward R. Martin, who assisted him in the work. 

MARKING THE VIRGINIA AND. 

TENNESSEE BOUNDA:RY. 

VIRGINIA. 

TENNESSEE. 

W. C. HODGKINS. 

J. B. BAYLOR. 

The work of re-marking the Virginia and Tennessee boundary under an order 
of the United States Supreme Court was in active progress at the close of the previous 
fiscal •year, as stated in the report for that year. Assistants Hodgkins and Baylor 
continued the work as members of the Commission created by the court for that purpose, 

18o 
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and good progress was made until November 4, when the field operations closed for the 
winter. The greater portion of this time was consumed in the location of that portion of 
the boundary which lies in the mountainous district between the Holston River and the 
northeastern corner of Tennessee, where the country is extremely rough and generally 
densely wooded and where, on account of serious disputes as to the true location of the 
boundary, it was found necessary to run two trial lines, about a mile and a half apart, 
across an extensive series of formidable ridges. Frequent rains also retarded operations, 
and it was not until September 21 that the party could return to Bristol and start 
westward toward Cumberland Gap. On the section west of Bristol the conditions of the 
country and the weather were much more favorable, and the work was extended to the 
Clinch River by the end of October. 

Assistant Hodgkins was absent on other duty from July r to 15. At the close of 
work for the winter the boundary line had been retraced from the White TopJ\fountains, 
at the northeast corner of Tennessee, to the Clinch River and marked by durable stone 
monuments at all the public highways. The trees adjacent to the line were also 
marked. 

Assistant Baylor resumed work on the boundary on June 18 and the work was 
actively, in progress at the close of the fiscal year. 

\VEST INDIAN EXPOSITION. W1LLIA111 EnrnECK. 

The greater portion of the exhibit of the Coast and Geodetic Survey which had 
been displayed at the Pan-American Exposition at Buffalo, N. Y., was sent to the West 
Indian Exposition at Charleston, S. C., and Assistant Eimbeck was assigned to duty in 
charge of the installation and display of the exhibit. The necessary preliminary 
arrangements were made in \Vashington, and on December 3 he proceeded to Charleston 
and took up the work of installing the exhibit under the direction of the chief special 
agent of the Treasury Department. This was successfully accomplished, and Assistant 
Eimbeck continued in charge until the exposition closed on May 30, 1902. He then 
proceeded to \Vashington and reported to the Superh1t~ndent on June 5. 

\\TJTHLACOOCHEE IUVER ANCHORAGE SURVEY. 

SUMMARY OF RESULTS. 

Hydrography: 
13 square miles area covered. 

239 miles of lines sounded. 
2 tide stations established. 
I hydrographic sheet completed. 

Topography: 
1 square mile area covered. 
1 mile of coast line surveyed. 
4 miles shore line of rivers surveyed. 
I topographic sheet completed. 

Triangulation: 
45 square miles area covered. 
5 stations occupied. 

26 geographic positions determined. 

H. L. MARINDIN. 
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In response to a request from the president of the Dunnellon Phosphate Company 
for a hydrographic examination off the mouth of the Withlacoochee River', Florida, for 
the purpose of establishing an anchorage fo!' veS3eb t:ngaged in foe phosphate t!"ude, 
Assistant Marindin was directed to proceed to the locality and make the necessary 
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Triangulation, topography aud hydrography, \\'ithlacoochcc Rh·cr, Florida. 

No. S9· 

28'55' 

surveys. The Dunnellon Phosphate Company agreed to furnish all assistance, boats, 
and material required and to pay all necessary expenses of the sun·ey. 

Assistant Marindin reached Dunnellon on September 24 and began the work of 
recovering some of the stations of the triangulation established in this region in 1856 
and 1857. Many of the old station marks had been removed or destroyed. After 
searching diligently for a considerable time, two stations were recovered, both of which 
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had been established on rocks lying off. shore and submerged at high tide, and the line 
between them was used as a base from which to start the work. The triangulation was 
extended from the line Cormorant Rock to Basin Rock, by means of stations on shore 
and in the water, to a point beyond the mouth of the \Vithlacoochee River. A topo
graphic survey was made of the shore line in the vicinity of the channel established 
by dredging and of the islands at the mouth of the river. It was necessary to suspend 
work in order to allow Assistant Marindin to attend a meeting of the Mississippi River 
Commission, and he was absent from Novem~er 2 to November 20, when he returned 
and resumed work. Assistant 0. W. Ferguson reported to Assistant Marindin on 
November 26, and remained until the completion of the work on January 2+ The 
proposed anchorage was from 8 to r 3 miles off shore and it was necessary to establish 
and determine t\VO lines of '' water signals'' or signals erected off shore for use in the 
hydrographic work. A tide staff was erected at Cedar Keys and referred to the tidal 
bench mark at that place and at the mouth of the \Vithlacoochee River and a tidal plane 
established by simultaneous observations at these places. 

This work was the result of the attempt of the Port Inglis Terminal Company and 
the Dunnellon Phosphate Company to systematically improve the mouth of the \Vith
lacoochee River at their own expense under authority of Congress. 

11E111BER OF l\IISSISSIPPI RIVER C0:111\IISSION. H. L. MARINDIN. 

Assistant Marindin continued his service as a member of the Mississippi River Com
mission under the appointment of the President, and performed such duties during the 
year as were necessary: On November 3 he proceeded to St. Louis, Mo., to attend a 
meeting of the Commission and then went on a trip of inspection down the river to New 
Orleans, returning to other duty on November 20. From March 3r to April r r, he 
was attending a meeting of the Commission at St. Louis and inspecting the work along 
the river to New Orleans. Most of his time when not actively engaged in field work 
was spent in attending to the work of the Commission, and from June 20 to 29 he was 
again attending a meeting of the Commission in St. Louis. 

RE-MARKING SPEED TRIAL 

COURSE. 

DELAWARE BAY. H. L. MARINnr::-:. 

Upon the request of Messrs. \Vm. Cramp & Sons, of Chester, Pa., the duty of 
re-r~mrking the speed trial course for ships established off Delaware Breakwater during 
the previous year was assigned to Assistant Marindin. The range marks for this trial 
course had been destroyed by the contractors in completing the ends of the new break
water. On August 23 he proceeded to Lewes, Del., after consultation with Messrs. 
Cramp & Sons, and the work of rebuilding and relocating the range marks was com
pleted on September ro. 
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Speed .trial course, Delaware Bay. 

CAPE COD SPEED TRIAL COURSE. H. L. MARIN'DIN.' 

The request of the Fore RiYer Ship Building Company, of Quincy, Mass., for an 
officer to verify the length of the speed trial course, established by them in the vicinity 
of Provincetown, Mass., resulted in the assignment of this duty to Assistant Marindin. 
This verification was necessary in order to satisfy the requirement of the Navy 
Department that all trial courses should be officially verified before being accepted for 
testing the speed of vessels built for the Navy. Assistant Marindin proceeded· to 
Provincetown on June 13, and continued on the work until June :~o, except between 
the dates June 20 to 29, when the work was suspended in order to enable him to attend 
a meeting of the Mississippi River Commission at St. Louis. The work was in progress 
at the close of the fiscal year. 
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PAN-AMERICAN EXPOSITION. D. B. WAINWRIGHT. 

WILLIAM EIIIIBECK. 

On July I Assistant \Vainwright was on duty at Buffalo, N. Y., in charge of the 
exhibit of the Coast and Geodetic Survey at the Pan-American .Exposition. Numerous 
visitors examined the exhibit with great interest, and the plate-printing outfit, the tide 
model, and the chronograph, which were in regular operation, attracted particular atten
tion. The chronograph was in electric circuit with the Western Union time service, and 
signalS sent out daily at noon from the Xaval Observatory at Washington were received 
and recorded. Leaflets printed in English and Spanish, describing the work of the 
Coast and Geodetic Survey, were presented to all who cared to have them, and there 
was. an almost constant demand for verbal explanation of the instruments and apparatus. 

Assistant \Vainwright continued on duty in charge of the exhibit until September 
1, when he was relieved by Assistant Eimbeck, whu took charge on that day and 
remained in charge until the close of the exposition on November 2. He remained at 
Buffalo until November 6 engaged in preparing the exhibit for shipment, and then 
proceeded to \Vashington and reported to the Superintendent on November 8. 
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APPENDIX No. 2. 

DETAILS OF OFFICE OPERATIONS. 

OFFICE OF THE ASSIST ANT IN CHARGE. 

ANDREW BRAID, Assistant i11 Cliarge. 

The Assistant in Charge of the Office has direct supervision of the work of the 
different divisions of the Office. 

The following persons were employed under his immediate direction: 

Nn1ne. Occupation. 

George A. Fairfield ......... : Clerk. 
A. B. Simons . . . . . . . . . . . . . . . Do. 
E. B. Wills . . . . . . . . . . . . . . . . Do. 
Miss Kate Lawn . . . . . . . . . . . . Writer. 

TKMPORARY FORCE. 

C. F. De Woody ........... Writer (September 28 to April 30). 
Miss Essie Chamberlain ..... \Vriter (::\Iay 1 to 30). 
Mrs. B. J. De Sale...... . Writer (June 1 to 30). 

I 

The Miscellaneous Section became again a part of the immediate office of the 
Assistant in Charge on the 1st of March, 1902, and the manifold and arduous duties 
pertaining to it were performed as heretofore by Messrs. H. C. Allen and C. W. Jones. 
1'he details of the work in this section are given under the heading '' Miscellaneous 
Section" in this Appendix. The duties of the other members of the personnel 
mentioned above were of the usual routine character. 
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CO:JfPUTINC DIV!S!O.\'. 

Pi'rso1111e/. 

Natne. Occupation. 

·----·------- ·---- I . ·- -- --·----·-------- ·---

J. F. Hayford ......... _ ... _. i Chief of Division. 
E. H. Courtenay .......... _.I Computer (July l to June 3 ). 
:'.11. H. Doolittle ... '. __ . 1 Do. 
A. L. Baldwin ... _....... Do. 
Miss Lilian Pike... . . Do. 
C. R. Durnil. .. _ ..... _ . Do. 
\\'. H. Dennis ..... _ . . . . . Do. 
J. H. Millsaps . _ .. __ ........ \\'riter. 

TEMPORARY DF.TAIJ~<; I'RO:\! 
FIEJ.D FORCE. 

I 

A. T. Mosman ............. _' Assistant. 
William Eimbeck ........... I Do. 
F. D. Granger .............. · Do. 
Edwin Smith . . .. . . . . . . . . . . . . Do. 
J. E. McGrath .... _ - ... __ ... Do. 
John Nelson ....... - ....... -! Do. 
0. \V. Ferguson ........... ' Do. 
\V. I. Vinal ................. , Do. 
0. B. French .............. _ Do. 
E. B. Latham ............... · Do. 
H. F. Flynn . . . . . . . . . . . . . . . . Do. 
William Bowie ..... _........ Do. 
B. E. Tilton . . . . . . . . . . . . . . . . Aids. 
\\'. H. Burger ..... _ .. _. _. . . Do. 
W. C. Dibrell. . . . . . . . . . . . . . . Do. 
0. M. Leland . . . . . . . . . . . . . . . Do. 
F. H. Brundage. . . . . . . . . . . . . Do. 
W. E. Parker .... _ . . . . . . . . . . Do. 
0. E. Carr ............... - _. Do. 
G. E. Selby .......... _...... Do 
J. K. :Mills ... - . . . . . . . . . . . . . Do 
C. R. Sanderson . . . . . . . . . . . . Do. 
J o_se Vano Reyes .. _ ........ ·I lJo. 
Gilbert Young.............. Do. 
F. B. Loren ...... - .... - _ ... ~ Do. 
E. J,. Scott ................. 

1

' Do. 
E. R. Frisby ......... _ ...... , Computer. 

The computation of the framework of the triangulation in southeastern Alaska, 
from the head of Lynn Canal to Port Simpson, and comprising about 1, 600 points, on a 
uniform standard, was completed. 

The computation of the primary triangulation along the ninety-eighth meridian 
from the thirty-ninth parallel northward to the Page Base in Nebrask,a, including ver
tical as well as horizontal measures, was completed. 

The work of reducing the triangulation by the United States Lake Survey from 
western New York to the Olney Base in Illinois and along the Great Lakes and the St. 
Lawrence River to conformity with the triangulation by the Coast and Geodetic Survey 
already computed upon the United States Standard Datum, was begun in October and 
completed before the close of the fiscal year, but the preparation of the formal report 
upon the work and the preparation of the list of positions for publication remained to 
be done. This work fixed the position of about 1, 700 points, which were added in this 
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way to the register of geographic positions maintained by the Suryey. The work was 
done by cooperation between the Lake Survey and the Coast and Geodetic Survey, 
regular members of the Computing Division doing the difficult work of making the more 
complicated adjustments and aiding in the preparation of the final lists, while computers 
from the Detroit office of the Lake Survey did the remainder of the work, the following 
persons being employed for the time stated: T. Russel, No\•ember 25 to June 30; A. D. 
Hollingsworth, December 19 to May 24, and \V. R. Caldwell, January 2 to May 24. 

During the year the manuscript of the following appendices to the Report for i 901 

was prepared for publication: 
Appendix 3. The measurement of nine base lines along the ninety-eighth meridian. 
Appendix 4. Extension of tables for the computation of geodetic positions to the 

equator. 
Appendix 5. Determination of the relative values of gravity in Europe and the 

United States. 
Appendix 6. Triangulation northward along the ninety-eighth meridian in Kansas 

and Nebraska. 
The routine work of furnishing information to parties in the field and to persons 

outside the Survey in response to requests was very heayy and still continues to increase, 
the dem?nd for geodetic positions having been 30 per cent larger and for descriptions of 
stations 38 per cent larger than during the preceding year. The result of the temporary 
details from the field force brought the average effective force of the Division up to I l 

besides the chief, an~ this average effective force varied from 4 in August to 17 in 
March. ~fr. Baldwin acted as Chief of Division from January 27 to 30 and from March 
25 to April 27, and his sen•ice during the year is highly commended by his Chief, who 
states that his intimate knowledge of both field and office methods and his good 
judgment, partly the result of his experience in the field, c~mbined with his unusual 
ability and energy, made his services especially yaluable. The other members of the 
Division received commendation, and their Chief states with pleasure and pride his 
belief that on the whole each member rendered zealous, efficient, and interested service 
throughout the year. 

Mr. E. H. Courtenay, the senior computer, died on June 3, 1902, after forty years 
of valuable sen•ice. Mr. Courtenay's death is recorded under the heading "Report of 
the Superintendent.'' 

10515-03--13 
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DIVISION OF TERRESTRIAL MAGNET/SJ/. 

Personnel. 

"Same. Occupation. 

L. A. Bauer. . . . . .... ·.I Chief of Division. 
D .. L. Hazard ........ ·1 C?~1puter . 
.:VI1ss J. E. Haslup.. . . . \\. nter. 

TEMPORARILY , 
DETAILED. : 

F. M. Little .......... Assistant (Dec. I6-23 and June 2-30). 
W. F. Wallis ......... l\Iagnetic observer (July I-17; July 29 to Aug. I6; 

Dec. 2-II; Jan. 2 to May 31; June 27-30). 
W. Weinrich, jr . . . . . . Magnetic observer (July 29 to Aug. 16; Oct. 28 to 

Dec. 20; Jan. 2-18). 
R. \V. \Valker ....... " l\fagnetic observer (July I to June 30, except Oct. 

j 27 to Dec. 8). ' 
J. W. Miller .......... Magnetic observer (July I to Oct. 1). 
S. A. Deel ............ I Magnetic observer (Mar. 22 to May 16; June 16-

30 ). 
G. V. Brown .......... Aid (June 12-24). 
S. J. Barnett .......... j Aid (June 19-30). 

i 
------~-------------- __ .I 

The revision of computation of declination, latitude, and longitude of magnetic 
stations occupied was kept up to date and as soon as the observatory monthly tabula
tions became available the observed declinations were corrected for diurnal variation. 

New discussions of the secular change of declination were made at the repeat 
stations where observations were made during the year. From all the available ana
lytical expressions, it was possible to determine the general distribution of the phases 
and amplitude of the secular motion in the United States, and hence to deduce a formula 
expressing the secular change in any desired locality. Such formulre were deduced 
for one or more places in each State and Territory, and from them tables were derived 
giving the decennial values of declination and the present annual change. By means 
of these tables the observed values of declination in the Declination Tables were 
reduced to January r, 1902. The computed values of annual change as well as those 
resulting directly from observations were plotted and lines of equal annual change drawn 
in the same manner as the lines on an isogonic chart. 

In February a new chart showing the lines of equal magnetic declination and of 
equal annual change in the United States for January 1, 1902, was completed. 

A volume of 400 pages under the title "United States Declination Tables and 
Isogonic Charts for 1902 and Principal Facts Relating to the Earth's Magnetism" was 
completed for publication. The descriptions of all magnetic stations occupied by the 
Coast and Geodetic Survey observers between 1881 and June 30, 1902, were included 
in the volume, thus bringing the publication of the descriptions of stations up to the 
date stated. 

The observations made at the time of the solar eclipse of May 17-18 were discussed 
and a preliminary report was prepared. A number of magnetic instruments were 
compared and the constants of several others were determined and tabulated. Directions 
for keeping and transmitting the records of observations made at observatories and 
general directions for making magnetic observations in the field were prepared. 

The routine .work of the Division was nearly double that of the previous year. 
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TIDAL JJIVISIOiv~ 

Perso1111el. 

I 
Name. 

--
' 

I 1--------
Occupntion. 

L. P. Shidy ................ · 1: Chief of Division. 
R. A. Harris . . . . . . . . . . . . . . . . Computer. 
J.C. Hoyt . . . . . . . . . . . . . . . . . . Do. 
Artemas Martin. . . . . . . . . . . . . Do. 
Miss C. C. Barnum ......... ·i Computer (Sept. II to June 30). 
Miss A.G. Reville ........... , Clerk. 
Miss E. V. Campbell ......... : Writer. 
B. W. Bembry ............... ' Writer (Oct. 23 to June 30 ). 

TEMPORARILY DETAILED. 

A. L. Rhoton ................ : Computer (July 6 to Aug. 5). 
C. A. Littlefield ............. 1 Computer (Aug. 13 to Sept. IO). 
Miss L. 1\1. Hamllan ......... Wr!ter (Jan. IO to June 30). 
·r. C. Bradley ................ Wnter (Feb. 6 to June 30). 
W. C. Shepard . . . . . . . . . . . . . . Aid (June 25 to June 30). 

- - - -------------

N onharmonic reductions were made for 93 stations, at most of which the observa
tions were a month or less in extent, although 18 series were a year long. This work 
is equivalent to first reductions for about thirty-five years of continuous high and low 
water. 

Harmonic analyses were completed for a year each of hourly ordinates at 3 stations, 
and also for 36 short series. This.work, when the work in progress at the close of the 
fiscal year is included, is equivalent to the complete analysis of ten years of continuous 
record. 

The plane of reference for the reduction of soundings was detem1ined for 65 

stations. 
About twenty-four years of automatic tide-gauge record were tabulated as high 

and low waters, and also as hourly heights of the sea. 
Tide notes were prepared for 2 Is stations upon 49 charts and 58 hydrographic 

sheets. Tidal information was furnished to the field parties and in response to requests 
from individuals not connected with the Survey, in 230 instances, involving the prepa
ration of the description of 326 bench marks and tidal data for 862 stations. 

Harmonic analysis was made for six months of automatic tide gauge record at 
Manila, P. I., and a manuscript copy of predicted tides for that port for the year 1902 

was prepared for the use of the officer in charge o!. the suboffice at that place. Copies 
of the predicted tides for Wellington and Port. Russell, New Zealand, with tidal 
differences and constants for 60 subordinate stations, were prepared and furnished in 
response to a request from the Secretary of the Marine Department of New Zealand. 

The proof of Appendix No. 7, Report for 1900, "Outlines of Tidal Theory," was 
read by Mr. Harris, and he continued his studies of the various physical laws involved 
in the'proper discussion and reduction of tidal observations. 

The volume of Tide Tables for the year 1903 was prepared for printing, and the 
greater portion of the proof was read before Jun~ 30. In this volume full predictions 
for Wellington, New Zealand, were included for the first time. 

There were received, examined, and registered an aggregate of about fifteen years 
of record from automatic tide gauges at 24 stations, together with about five years of 
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record from box and staff gauges, consisting of 102 volumes of tide observations made 
by 24 hydrographic parties at 96 stations. 

Of the above, automatic tide-gauge records covering one year were received from 
the station at Reedy Island, Delaware, maintained by the Philadelphia Maritime 
Exchange, two ~·ears' records from the United States engineers at Charleston. S. C., 
and the Navy Department loaned the Survey one year's record at the New London 
.Naval Sation and one year's record at Olongapo, Subig Bay, P. I. 

DRAWING AND ENGRA Vll•/C IJIVISION. 

Person net. 

~HllH..'. 

--·- ---------

\\·. W. Duffield . . . . . . . . Chief of Division. 
James M. Griffin . . . . . . Clerk. 
E. Meads . . . . . . . . . . . . . Writer. 
Edwin H. Fowler . . . . . Chief Draftsman. 
Harlow Bacon ....... · 1 Draftsman. 
J. :::-\.Baker . . . . . . . . . . . Do. 
Chas. H. Deetz ........ I Do. 

Occupation. 

F. C. Donn ............ ! Draftsman (absent :;.\lar. 6 to June r2). 
E. P. Ellis ............ ' Draftsman. 
P. Von Erichson ...... 1 Do. 
C. M. Hahn . . . . . . . . . . . . Do. 
D. M. Hildreth ........ ! Do. 
Jas. P. Keleher ........ ·1 Do. 
A. Lindenkohl . . . . . . . . Do. 
H. Lindenkohl. . . . . . . . Do. 
J. \V. McGuire . . . . . . . . Do. 
Chas. Mahon. . . . . . . . . . Draftsman \July 1 to Jan. 8). 
S. ll. Maize . . . . . . . . . . . Draftsman. 
E. J. Sommer . . . . . . . . . Do. 
\V. H. Davis . . . . . . . . . . Engran~r. 
H. E. Franke . . . . . . . . . Do. 
R. H. Ford. . . . . . . . . . . . Engraver (July l to Apr. l ). 
P.H. Geddes ... '....... Engraver. 
F. Geoghegan......... Do. 
Geo. Her!{esheimer. . . . Do. 
\V. H. Holmes . . . . . . . . Do. 
H. M. Knight . . . . . . . . Do. 
\Vm. :;.\1ackenzie. . . . . . Do. 
\\'. F. Peabody .. , . . . . . Do. 
A. H. Sefton . . . . . . . . . . Do. 
E. H. Sipe . . . . . . . . . . . . Do. 
H. L. Thompson. . . . . . . Do. 
J. W. Thompson ....... Engnwer (Aug. 20 to June 30). 
\V. A. Thompson ...... Engraver (July 1-22). 
\V. A. Van Doren... . . . Engraver. 
Theo. \Vasserbach . . . . . Do. 
F. G. \Vurdemann . . . . . Do. 
D. N. Hoover ......... ·I Foreman of printing. 
E. F. Campbell . . . . . . . . Plate printer. 
W. M. Conn .......... ·I Plate printer (July 1 to Jan. 6 ). 
R.J. Fondren ........ ·' Plate printer. 
Eberhard Fordan ...... j Do. 
C. J. Harlow. . . . . . . . . . . Do. 
C. J. Locraft ........... 1 Do. 
C. \V. Buckingham ... .' Printer's helper (July r to Dec. II). 
R. V. H. Jama ......... ; Printer's helper (Jan. 25 to June 30). 
E. J. Jordan ........... ! Printer's helper (Dec. 14 to Jan. 24). 
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DNA WING AND ENGRA l'liVG DIVISION-Continuecl. 

Pcrso1111d-Conti11uecl. 

1-------· ----·----·-------·---------------
~ I"':unc. 

-------·-·----
• I 

\V. W. K!l"by .......... 1 
E.M.Kline .......... . 
R. F. Le Mat ........ . 
W. B. Mehler ...... . 
C. F. Blacklidge ..... . 
L. P. Keyser ......... . 
Roy Thomas ...... -.. . 
George Newman . : .. 
Hans Bowdwin ...... . 
C. W. Hawkins ....... . 
H. Murray ........... . 
Frank Thomas ........ j 
S. B. Wallace ......... . 
A. A. Meredith .' .... · · ·I 

Occupation. 

Printer's helper (Jan. 16 to June 30 ). 
Printer's helper. 
Printer's helper (~ov. 19 to June·30). 
Printer's helper. 
Photographer and electrotyper. 
Assistant photographer. 
Assistant electrotyper. 
Messenger. 
Laborer (July r to Apr. 30). 
Laborer (Apr. 28 to June 30). 
Laborer. 

Do. 
Laborer (Aug. 20 to Oct. 17). 
Extra laborer. 

197 

This Division is divided into five sections-the Drawing, the Engraving, the Print
ing, the Photographing, and the Electrotyping sections. Each section executed the 
work indicated by its title and the combined result is shown by the charts published 
and issued by the Survey. 

During the year 31 I requests for information were received and answered in the 
Division. The work involved the measurement of areas, shore-line, distances between 
various points, the preparation of tracings from original topographic and hydrographic 
sheets, copies of old and canceled charts, negatives, blue prints, and the construction 
of special maps. 

DRAWING SECTION. 

During the year the following drawings were completed for photolithographing or 
engraving: 

. chnrt No.' 

H>9 
28I 
413 
904 
920 
921 

922 
927 
928 
929 

HX•3 
47I4 
6146 
6377 
638I 
6445 
8502 
8520 
8521 
8860 

Title. 

Iloston Bay and Approaches ................................ : 
Hudson River, New York to Haverstraw .................... : 
Pensacola Bay Entrance .................................... 1 

Virgin Passage and Vieques Soun<l .......................... ' 
Porto Rico ................................................ I 
Fajanlo Harbor and Approaches .......................... . 
Ensenada Honda, Port~ Rico ............................... , 
Ponce Harbor, Porto Rico ................................. ·I 
Guay~nilla Harbor, Porto. Rico ............................ · 1· 

Guamca Harbor, Porto Rico ............................... . 
Ct~ba to Porto Rico ... · : ... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 

;\1l11<loro Island and AdJacent Coasts ....................... . 
Columbia River, Vancouver to Reed Island ................. . 
Anacortes Harbor, \Vashi11gton ............................ . 
Roche Harbor, \Vashington ... . . . . . . . . ..................... . 
Seattle Harbor, \Vashington ............................... . 
Cape St. Elias to Shumagin Islands ........................ . 
Prince \:Villia111 Sound ............................... · · ..... · 
Port Valdez, Alaska ....................................... . 
Uuimak and Akutan Passes ................................ . 

. ---·-----------

sen le . 

1-So 000 
1-10 000 
I-Io 000 

I-IOO 000 
:\Iercator. 

I-IO OCO 
I-IO 000 
1-20 000 
I-10 000 

I-10 <lOO 

'.\Iercator. 
:\!creator. 

I-40 uoo 
1-40 ouo 
I-IO uoo 
1-20 ouo 

1\1 ere a tor. 
1-80 oco 
1-40 000 

:viercator. 

::\umber of drawings finished for new charts....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

Number of <lrawings unfinished for new charts.... . ........................... : . . IO 
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In addition to the foregoing, 564 charts were revised (includes second and third 
revision of the same chart), corrected, and verified for new editions or new prints. 
Forty-eight hydrographic projections were constructed for the use of the field parties or 
in the Office. Two hundred and forty-four topographic and 269 hydrographic sheets 
were inked, lettered, plotted, revised, or made ready for approval and filing. 

A large number of illustrations, including 68 sketches and 15 photographs, were 
prepared for publication in the' Annual Report of the Superintendent for 1901, and 35 
sketches were prepared for the Report for 1902. 

The history sheets maintained in connection with all 11ew charts, new editions, and 
corrections to charts provide a very valuable source of information, and it is compara
tively easy to ascertain from them any desired information concerning the charts. The 
use of the standard alphabet with spacing device greatly facilitated the work of lettering. 
The plate of slanting Roman letters was completed. 

A large portion of the title and notes for field sheets was transferred to them by 
the use of negatives from these sheets of letters, and a great saving in the expense of 
this item was effected. 

In connection with the new charts of San Francisco Bay, the larger scale charts 
were completed first and the drawings were then reduced by photography to the scale 
required for the smaller scale charts, thus enabling the draftsmen to trace directly 
instead of drawing by the use of squares. 

The publication of preliminary editions of charts was in many instances greatly 
facilitated and hastened by com~ination of drawings and engraved plates, the shore line, 
hydrography, and curves of equal depth being engraved, and the topography being put 
in place by photolithography. In connection with the new heliogravure process it was 
found desirable to make the drawing on a larger scale than that desired for the chart 
and make the necessary reduction by photography. 

The personnel of the section showed steady improvement and interest in their work. 

ENGRAVING SECTION. 

The following original plates were completed: 

Chart No.I Title. !kale. I 
l--1--· ----1 

281 II Hudson River, New York to Haverstraw . . . . . . . . . . . . . . . . . . . . . . . . . . l-40 ooo i 
541 New York Harbor, L'pper Bay and Narrows . . . . . . . . . . . . . . . . . . . . . . . 1-10 ooo 

6444 
1 

Port Orchard, Wash.............................................. l-20 ooo I 
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The following plates were corrected for new editions of charts: 

---------------------------------------.---- ----

Chart ~_:·1--------------'l-'i_u_e. _________________ s_~1~~- ·-I 
10 Cape Henry to Cape Lookout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-400 oco I 

111 Nantucket Sound and Eastern Approaches.. . . . . . . . . . . . . . . . . . . . . . . . 1-80 ooo 
!12 Vineyard Sound and Buzzards Bay................................ r-8o ooo ' 
120 ~ew. York Bay and Harbor ........... ·".. . . . . . . . . . . . . . . . . . . . . . . . . 1-So ooo I 
125 Cross Ledge to Penns Neck....................................... 1-So ooo , 
126 Penns Neck to Philaddphia...................................... I-So ooo 
139 Oregon Inlet to Cape Hatteras............... . . . . . . . . . . . . . . . . . . . . . 1-So ooo 
145 Cape Hatteras to Ocracoke Inlet ........................ .' ......... ' I-So ooo 
155 I;Iunting Island to Ossabaw Island ............................... · 1 1-So ooo 
156 Sava.> :1ah to Sapelo Island ....................................... " 1-80 ooo 
186 Choctawhatchee Inlet .to Pensacola Entrance ...................... I 1-So ooo 
187 Pt;ns:icc;ila .Bar to ~olnle Bay ..... ·;.: -.·.... . .................... , 1-8o ooo 
194 M1ss1ss1pp1 River, I asses to Grand I ratne . . . . . . . . . . . . . . . . . . . . . . . . . 1-So ooo 
250 Eastern Entrance to Nantucket Sound . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-40 ooo 
325 Portland Harbor... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-20 ooo 
347 Vineyard Haven ............. "......... . . . . . . . . . . . . . . . . . . . . . . . . . . 1-10 ooo 
369 New York Bay and Harbor... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-40 ooo 
379 Cape Henlopen and Delaware Breakwater . . . . . . . . . . . . . . . . . . . . . . . . . r-20 ooo 
39I Potomac River, Indian Head to Georgetown... . . . . . . . . . . . . . . . . . . . 1-40 ooo 
431 Charleston Harbor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-30 ooo 
440 Tybee Roads, Savannah River, and \Vassaw Sound................. r-40 ooo 
445 Charleston and Vicinity. . . . . . . . . . . . . . . . . . . . . . . . ................. , 1-20 ooo 
447 Brunswick Harbor and Turtle River ............................... j 1-40 ooo 
490 Entrance to Pensacola Bay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r-30 ooo 
913 Great Harbor, Culebra Island, \Vest Indies ....................... I 1--6 500 
921 Fajardo. Harbor and Approaches/' ................................. 1 1-10 ooo 

5500 Pomt Pmos to Bodega Head ...................................... , r-200 ooo 
5581 San Franc!sco Entra.nce ......................................... ·I 1-40 ooo 
56oo San Francisco to Pomt Arena .................................... 

1

. 1-200 ooo 
6o57 Yaquina River Entrance... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r-20 ooo 
6140 Columbia River, Entrance to Upper Astoria........................ r-40 ooo 

The following miscellaneous plates were completed: 
Plate 
No. 

2713. Standard Notes. 
2714. Standard Scales and Compass. 
2715. Index Map, Seal, and Compass. 
2734. Catalogue Plate, Porto Rico. 
2735. Catalogue Plate, Philippine Islands. 
2736. Catalogue Plate, Philippine Islands. 

Recapitulation of work done in the engraving section: 

Number of original plates commenced. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Number of original plates completed............................................. 3 
Number of origina,l plates unfinished. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Number of new editions commenced .... ·. · ·...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
Number of new editions completed· · · · .. · ... · · · ·........... . . . . . . . . . . . . . . . . . . . . . . 31 
Number of new editions unfinished ...... · .. · · ............ · ........ · ... · . . . . . . . . . . 19 
Number of miscellaneous plates finished. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Number of plates corrected for printing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... 959 

During the year a large number of plates were required for new editions, and in 
nearly all instances new bassos were brought up from earlier altos whieh were not worn 
by use. This necessitated a large amount of work to bring the new basso up to date, 
but was necessary in order to keep the printing plates up to full strength. 
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The introduction, toward the close of the year, of a negative plate of the standard 
Roman alphabet, with spacing device, made it possible to transfer, by the use of wax, 
titles and general lettering to the copper plates much more rapidly than it is possible to 
construct each letter. 

The Chief Engraver, Mr. W. A. Thompson, died on July 22, 1902, after a long 
and faithful service. A record of his service appears under the heading, '' Report of 
the Superintendent." 

PRIXTIXG SECTIO~. 

During the year the files of bond proofs from all the plates made by the Survey, 
except the four-plate map of the District of Columbia, were completed. Previous to 
the month of June charts were printed in sufficient numbers to supply the current 
demand promptly, but in June the number ordered by the Navy Department was unusu
ally heavy, averaging 391 charts per day, and this, with the current demand for other 
purposes, exceeded the printing capacity of the Section. 

Number of impressions made for Chart Section ......................... . 
Number of impressions made for proofs ................................ . 
Number of impressions macle for standards . • . . . . . . .............. . 
Number of impressions made for transfers ( lithoI:.,tTaphers) .............. . 
Number of impressions made for transfers (Drawing Section) ................ . 
Number of impressions made on bond ....................................... . 

57 868 
4 365 

151 
114 
856 

5 6o9 

Total number of impressions........................................... 68 963 

Of the charts delivered to the Chart Section, 1,137, namely, Nos. 369, 380, and 
38 I, required two impressions for each chart. 

In addition to the number of charts printed in the Printing Section, the following 
charts have been published by photolithography and sent to the Chart Section for 
distribution: 

Chart 
No. 

79 
413 
904 
920 
921 
922 
928 

6146 
6381 
6445 
8520 
8521 
886o 

NEW CHARTS. 

Title. Scale. 

------------- ----------·--

Chesapeake Bay ................................................ . 
Pensacola Bay Entrance ........................................ . 
Virgin Passage and \"ieques Sound .............................. . 
Porto Rico ..................................................... . 
Fajardo Harbor and Approaches ............................... . 
Ensenada Honda, P. R ......................................... . 
Guayanilla Harbor, P. R ....................................... . 
Columbia Ri,•er, \'ancou\'er to Reed Island ...................... . 
Roche Harbor, \\'ash ........................................... . 
Seattle, \\'ash .................................................. . 
Prince \Villi am Souncl, Alaska .................................. . 
Port Valdes, Prince \Villiam Soun<] ............................... 

1 

Unimak and Akutan Passes ....................................... I 
i 

I-200 000 
I-IO 000 

I - I 00 000 
Mercator. 

I-IO 000 
I-IO 000 
I-IO 000 
1-40 coo 
I-IO 000 
I-20 000 
1-80 000 
1-40 000 

Mercator. 
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NEW EDITIONS. 

I 

I Chart Title. 

~ N<_'--i-----------------
'f' : 
T 

376 
54<> 
920 

4100 
4231 
4241 
4244 
4246 
4248 
5984 
6400 
8o50 
8o51 
8144 
8500 
9100 
9302 
9370 

General Chart of .Alaska (edition of July, I9CJI) .................... ; 
General Chart of Alaska (edition of April, 1902) .................. ' 
Delaware and Chesapeake Bays .................................. . 
Baltimore Harbor . . . ........................................... . 
Porto Rico ..................................................... . 
Hawaiian Islands ............................................... . 
Port of Manila, P. I .............................................. . 
Port Sual, P. I. ................................................. . 
Balayan Anchorage, P. I....... . ............................... . 
San Fernando Harbor, P. I ...................................... . 
Port Santo Tomas, P. I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Coos Bay, Oreg ................................................. . 
Sea Coast and Interior Waters of \Vashington ................ . 
Dixon Entrance to Cape St. Elias .................................• 
Port Canal, Alaska ...................................... . 
Sitka Harbor and Approaches .................................... . 
Icy Cape to Semidi Islands ....................................... ! 
Aleutian lslamls, Alaska .......................................... : 
Bering Sea, Eastern Part . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. : 
Cape Romanzof to St. Michael ................................... ! 

NEW PRIXTS. 

Scale. 

I-3 6oo 000 
1-3 6oo ()()() 

1-400 000 
1-40 ()()() 

Mercator. 
I-6 X) 000 

I-IO 000 
I-10 000 

1-5 000 

l-I5 000 
I-20 000 

1-20 000 
1-3<X) ()()() 
I-6oo 000 

1-100 000 

I-IO 000 
I-I 200 000 
I-I 200 000 

Mercator. 
1-300 000 

201 

----------------------------------------·-· ------· 
i C~nrt 
I !"o. 

244 
249 
258 
259 
26o 
26I 
263 
269 
270 
565 

IOOO 
IOOI 
I002 
4242 
4243 
4245 
·1247 
4249 
.p50 
4MI 
4442 
4443 
464I 
46.p 
46.g 
5rx>2 
5052 
5126 
640<> 
8218 
8224 
8228 
8281 
8995 

Title. Ren le. 
---- ___ j ______ _ 

i 
Salem Harbor and Approaches .................................... ' 
Buzzards Bay ....................... · · · · · · · · · · · · · · · · · · · · · · · · · · · ·I 
Clinton Harbor and Approaches .................................. . 
l\fadison to Guilford ............................................. · 
Guilford to Blackstone Rocks ..................................... ; 
Blackstone Rocks to South End .................................. · 
Oyster River Point to Milford .................................... : 
Stamford Harbor to Little Captain Island ......................... : 
Little Captain Island to Rye Neck ............................... . 
Passaic River ................................................... . 

! Cape Sable to Cape Hatteras ............................ . 
Chesapeake Bay to Straits of Florida .............................. . 
Straits of Plori<ia and Approaches ................................. ! 
Cagayan Ri\·er Entrance, P. R ........................... . 
Manila and Ca\'ite Anchorages, P. I.. . . . . . . . . . . . . ................ : 
Port Currimao, P. I .............................................. I 
Darigayos Inlet, P. I .............................................. : 
Port Mariveles, P. I .............................................. ' 
Albay Gulf, P. I .................................................. : 
Tacluban Harbor, P. I ....... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·I 
Port Rom hlon, l'. I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
South Coast of Samar, P. I ...................................... . 
l\lnrcielagos Bay, P. I ............................................ 1 

Anchorages on North Coast of l\Iindanao ......................... . 
Port Jiminez, lligan Bay, P. I ................................ '. .. . 
Sau Diego to Point St. George ................................... . 
San Francisco to Cape Flattery . . . . . . . . . . . . . .................... . 
Harbor Charts of Santa Barbara Islamls .......................... . 
Seacoast and Interior \\'aters of \\'ashington ..................... . 
Pybus Bay, Hobart and \\'indham Bays .......................... . 
Ga11.1hier Bay ................................................... . 
\Vindfall Harbor and l\Iole Harbor .............................. . 
Sitka Sound ancl Salisbury Sound ................................ . 
Pribilof Islands... . . . . . . . . . . . ................................ . 

------ --- ---·---------· ·-

I-20 000 
1-40 000 
I-IO oco 
I-IO 000 
I-IO 000 
I-IO 000 
1-10 000 
1-IO 000 
I-IO 000 
I-IO 000 

Mercator. 
l\leicator. 
Mercator. 

I-IO 000 
1-3c ooo 

1-5 000 
1-5 000 
1-5 000 

1-40 000 
1-20 000 
I-I5 000 

1-102 400 
1-30 (l()Q 

Varying. 
I-IO 000 

l\Il'rcator. 
Mercator. 
Varying. 
I-3uo 000 
1-40 000 
I-40 ()()() 
1-20 ()()() 
I -40 <JOO 

1-200 000 
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PHOTOGRAPHING SECTIOX. 

Number of glass negatives made ........... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335 
Number of paper negatives made.............................................. 86 
Number of velox prints made ................................................ - . l, 5o8 
Number of vandyke prints made ............... _............................... 353 
Number of bromide prints made ................. _............................. l 14 
Number of blue prints made................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507 
Number of negatives developed ....... __ ....................................... 142 
Number of prints mounted . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 412 

During the year the facilities in this section were largely increased. An experi
mental "Daniels Cell " was installed to be used in connection with the Austrian helio
gravure process of reproducing negatives on copper plates, and one new plate was 
completed by Messrs. Blacklidge and Keyser. The plate was published with very little 
additional hand work, which included engraving one short note and the correction of a 
few minor defects. As a whole it proved successful, though the chart has more the 
appearance of a photolithograph than a print from an engraved plate, as the lines were 
all more or less broadened by the process. A process of transferring drawings to copper 
plates for· engraving was perfected, using a tracing and printing on the copper with a 
hard purple ground, leaving the work clear and bare. Messrs. Blacklidge and Keyser 
deserve great credit for the development of this process of transfer. 

A large number of original sheets and large scale drawings were reduced by pho
tography for the use of the Drawing Section. 

ELECTROTYPING SECTION. 

Number of pounds of copper deposited ......................................... l,8o5 
Number of square inches on which deposited ................................. 122,349 
Number of alto plates made ...................................................... 49 
Number of basso plates made ..................................................... 29 

The demand for new alto and basso plates was supplied with difficulty on account 
of the condition of the plant. 

Before the close of the fiscal year a new plant was ordered with greatly increased 
facilities and all modern improvements. 
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CHART DIVISION. 

Perso1111d. 

Name. Occupation. 

Gershom Bradford ......... · 1 Inspector of Charts and Chief of Division. 
Miss L. A. Mapes . . . . . . . . . . . Chief of Chart Section. 
W. C. \Villenbucher. ........ ' Draftsman. 
J. T. \\'atkins ............... Draftsman (Jan. 23 to June 30). 
E. H. Wyvill ............... Chart corrector. 
H. R. Garland. . . . . . . . . . . . . . Do. 
J. B. Quinlan............... Clerk. 
A. B. Simons, jr . . . . . . . . . . . . Buoy colorist. 
Miss M. L. Hand Ian . . . . . . . . Ruoy colorist (July r to .Jan. 9). 
R. F. Le Mat ............... Buoy colorist (July l to N'ov. 18). 
H.J. Atwell ................ Buoy colorist (July l to Aug. 27). 
Wm. A. Naghton . . . . . . . . . . . Buoy color!st (Sept. 25 to June 21 ). 
A. P. Breeden . . . . . . . . . . . . . . Buoy colonst (Feb. 6 to June 30). 
Archie Upperman.. . . . . . . . . . )fap mounter. · 
S. B. Wallace ............... Messenger (July l to Aug. 19). 
J. H. Mason ................ Messenger (Aug. 20 to June 30). 

TEMPORARILY DETAII,ED. i 
P. B. Castles ................ , Draftsman (July l to Jan. 24). 
Vladimir Sournin . . . . . . . . . . . Draftsman (July 22 to Apr. 26 ). 
Swepson Earle .............. Draftsman (Aug. 5 to Jan. ro). 
J. A. McGregor ............. Draftsman (Oct. 28 to Dec. 6). 

·Wm. Sanger ................ Draftsman (Jan. 15 to Mar. 7). 
\Villiams Welch ............ Draftsman (May 19 to June 30). 

I 
I 
I· 

203 

The Chid of Division supervised the work of the two sections into which the 
Division is divided, gave personal attention to the inspection of new charts and new 
editions of charts in their various stages of progress, and prepared a new edition of the 
chart catalogue for publication. 

CHART SECTION .. 

In this Section all letters relating to the sale of charts and tide tables were prepared, 
the accounts with the sales agents were kept, the buoys on the charts were colored, and 
other routine work was done. 

A few changes in the list agencies for the sale of charts were made and 5 additional 
agencies were established, bringing the total number in existence on June 30 up to '1 So. 

Editions of 32 new chart~. 31 printed by photolithography and one from copper
plate, were issued during the year. Forty-eight new editions of charts, 34 printed from 
copperplate and 14 by photolithography, were also issued. Charts were received as 
follows: 

From Drawing and Engraving Division ....................................... 56, 731 
From lithographers ......................................... : . ............. ; . 22, 375 
From Manila suboffice ....... i.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 755 
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The following table contains a list of charts which were prepared, published, and 
issued from the suboffice of the Survey at Manila, P. I., copies of which were received 
at the Washington Office during the year for issue: 

Date of re- lcatalogue
1 

Title. 

J:1::pt. 1~1-4::4 ·I Ralayan Anchorage, Southwest Coast of Luzon. 
/ 4246 San Fernando Harbor, \Vest Coast of Luzon. 

4248 Port Santo Tomas, \Vest Coast of Luzon. 
Feb. 25 4242 Cagayan Entrance (::.\'larch, 1901). 

4245 Port Currimao (July, 1901 ). 
4247 Darigayos Inlet (July, 1901 ). 
4441 Taclohan Harbor (October, 1901). 
4641 Murcielagos Bay (April, 1901). 
4642 Anchorages North Coast of Mindanao (September 1901 ). 

Mar. 6 4249 Port Mariveles (December, 1901 J. 
4250 Albay Gulf (December, 1901). 

Apr. 5 4643 Port Jimenez (January, 1902). 
4443 South Coast of Samar (January, 1902 ). 
4442 Port Romblon (January, 1902). 
4243 Manila and Cavite Anchorages (December, 1901 ). 

June 2 4251 Port Bolinao (February, 1902). 
4252 Santa Cruz Harbor (March, 1902). 

Charts were issued as follows: 

Sales agents ............................................................... . 
Sales by Office and Chart Section. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Congressional account. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................... . 
Hytlrographic Office, U. S. Navy. . . . . . . . . . . . . . . . . . ..................... . 
Light-House Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...................... . 
Coast and Geodetic Survey Office. . . . . . . . . ...................... . 
Coast and Geodetic Survey suboffice, .:\fanila .................................. . 
Executive Departments ..................................................... . 
Foreign governments. . . . . . . . . . . . . . . . . . .............................. . 
Libraries . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . ............................ . 
Miscellaneous ............................................................... . 

35,555 
I, 234 
2,621 

19, 21 l 
3,035 
6,904 

526 
4, 228 

336 
20 

473 

Total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74, 143 

A comparison of the total issue of charts for the fiscal year with the issue in pre

vious years, except for the years 1898 and 1899, when the issue for governmental purposes 
was abnormal, shows the total to be much larger than that of any other year and 30 per 
cent larger than the average annual issue. The above statement does not include the 
charts published and issued at the Su boffice in Manila, except those sent to \Vashington 
for distribution. 

HYDROGRAPHIC SECTION. 

The work of indicating the chart corrections and preparing the monthly Notices to 
Mariners was performed with marked ability by Mr. \Vyvill. Mr. Willenbucher was 
employed in plotting and verifying field sheets, in the revision and verification of 
proofs, chart:;, and drawings, and on other miscellaneous work, which included the 
supen·ision of the work of various draftsmen temporarily detailed to duty in the Division. 
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When his health failed toward the close of the year his duties were performed by 
Mr. Watkins. 

Statistics o.f work. 

Original sheets prepared (plotted and drawn) ................................ . 
Volumes of field records plotted. . . . ........................................ . 
Soundings plotted ........................................................... . 
Miles of sounding lines plotted ............................................. . 
Sheets verified ............................................................. . 
Volumes of field records verified ............................................ . 
Soundings verified ........................................................ . 
Miles of sounding lines verified ............................................. . 
Angles, protraction 'verified ................................................. . 
Selections of hydrography verified .......................................... . 
Proofs overhauled. . . . . . . . . . . . . . . .......................................... . 
l\Iiscellaneous drawings and tracings prepared (relating to various information 

desired) ................................................................. . 

INSTRU1~fENT DIVISION. 

Perso1111c!. 

Natne. I Occupation. 
I 

15 
112 

172, 185 
l<;i, 789 

17 
82 

102, 299 

3, 391 
37, 154 

53 
198 

31 

·~~~~-1~~~~~~~~-~~~~~~~~~~-

E. G. Fischer ............... I 
'"'. C. Maupin .............. ! 
Otto Storm ................. I 
C. J acomini ................ . 
W.R. Whitman ............ : 
M. Lauxman ............. " . 
J. A. Clark ................. j 
C. F. Zi1.nmisch ............. 

1 H. G. Fischer .............. . 
H. 0. French ............... ; 
G. ,V, Clarvoe .............. ; 
C. N. Darn.all .............. · I 
Jere Hawkms ............... ; 

Chief of Division. 
Clerk. 
Instrument maker. 

Do. 
Do. 
Do. 

Instrument maker (July r to Sept. 27). 
Instrument maker (Oct. 14 to Jan. 3). 
Instrument maker ( i\far. 8 to June 30 ). 
Carpenter. 

Do. 
Do. 

Messenger. 

The energy of the Instrument Division during the year was largely devoted to 
repairing the numerous instruments in use by the field parties of the survey. During 
the year 1 209 ins.tntments were cleaned, adjusted, and sent to the field. Work on 
new instruments was done whenever more pressing duties permitted, and progress 
was made on the construction of r 2 new plane table alidades. Thirty-six acetylene 
signal lamps were constructed for use in triangulation. Twenty-four of these were 
tested by use in the field, and served the purpose for which they were constructed most 
admirably. Extensive changes and additions .to meridian telescope No. 7, for use in 
the Philippines, ·were completed. A new leveling instrument similar to those described 
in Appendix 6, Report for 1900, was constructed. 

Apparatus was designed and constructed for the purpose of adapting the time 
sending and recording instrument used in telegraphic longitude work to the instru
ments used in the Marconi system of wireless telegraphy, and satisfactory signals were 
obtained in experimental work between Nantucket Island and Nantucket light-ship and 
also off the coast of Long Island, New York. Mr. Fischer took part in the experiments 
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off Long Island. Apparatus was designed and constructed to facilitate and increase 
the accuracy of reading the photographic traces made in magnetic observatories by the 
self-recording instruments. The usual routine work of the Division, such as accounting 
for the property of the Survey for field use, repairs to office buildings and furniture, 
packing instruments for shipment, etc., was kept up to date. 

It is gratifying to state that apparatus and instruments designed and made by the 
Survey for its own use continue to meet with the approval of scientists abroad, as 
shown by orders to American firms to construct similar instruments from the models 
furnished by the Survey and under the inspection of its officers. During the year a 
half-second pendulum, a leveling instrument, a 5-meter iced bar, and a base tape appa
ratus were constructed as stated for the chief astronomer of the Dominion of Canada, 
under the supervision of Mr. Fischer. He also inspected several astronomical instru
ments constructed for the National Observatory of Mexico for final acceptance before 
shipment to Mexico. 

He was appointed a meinber of the jury of awards on machinery at the Pan
American Exposition, and served in that capacity during his vacation. 

W. R. Whitman was detailed for duty under the National Bureau of Standards 
during the whole year. 

Mr. Fischer reports that the employees in the Division showed a commendable zeal 
and conscientious interest in the performance of their various duties. 

LIBRARY AND ARCHIVES. 

Personnel. 

Nan1e. ) Occupation. 
1----- ____ , ------

Edw. L. Burchard ........... 1 Lihrarian. 
J. H. Smoot ................ : Clerk (July l-8). 
A. F. Zust .................. ' \Vriter. 
E. K. r'oltz ................. I Do. 
Mrs. 1\1. A. Grant .......... ·I Do. 
T. S. Mallon ................ Writer (Nov. 14 to Feh. 24). 
J. G. Maupin .... ···········I Writer (Mar. 1 t0June30). 

'--------- ---------. ----. ·-----· --- ------- ------ ---- ------· 

A working cooperation was effected with the Library of Congress, the card cata
logue was revised and enlarged, and undesired literature was eliminated by transfer to 
the Library of Cougress and to other bureaus of the Government. 

The indexing of all the magnetic triangulation and hypsometric records and com
putations involving the preparation of about 12 ooo index entries was completed. 

These entries have been sorted and filed in two indexes, one of localities showing 
where the work was done, and the other of subjects, showing the records and computa
tions in each class of work. The indexes are provided with numerous cross references 
from larger to smaller divisions and to variations in names. The set of British 
Admiralty Charts was arranged according to the new British Admiralty numbers, which 
assembles them in correct geographical order, as shown in the chart index. The series 
of miscellaneous maps covering the United States were listed in a map register showing 
the size and scale. A valuable set of military maps was received from the Imperial 
Austrian Geographic Institute. 
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The preparation of a complete list and catalogue of the publications prepared ani 
issued by the Survey was undertaken and about three-fourths of the work was 
completed. 

Numerous requests for information were answered and the routine work of the 
library was kept up to date. 

Some of the rooms for filing the archives were assigned to the use of the National 
Bureau of Standards, and the removal and rearrangement of the records involved the 
use of a great deal of the time of a portion of the library force. 

More than three thousand ''Standard'' charts showing manuscript corrections 
were received and filed. A large number of tracings of original hydrographic and 
topographic sheets were transferred to the library during the year, and all of these were 
registered and placed on file. 

ACCESSIONS. 

Purchased. I 
I I 

lten11"\. Donated. i Exchanged. Totnl. 

Books ........................ 126 ., 
!O 156 292 

Pamphlets. . . . . . . . . . . . . . . . .. · 1 26 

I 

238 217 481 
Serials ....................... 206 91 655 952 

I 
Maps and charts .............. 272 26 I 400 I 698 

--·---- -· - ---··-

ISSUED FOR TEMPORARY USE. 

Books and pamphlets ................................................... . I 559 
Serials... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............................... . 
Records ................................................................ . 
Original sheets ......................................................... . 
Charts ......................................................... ____ ..... . 

The following list shows the original records received. 

477 
2 352 
3 590 
I 185 

---·· .... ---,------c,-------,----

1 

I I 
Subject. Volumes. I Cnhiers. I Sheets. 

Astronomy . . . . . . . . . . . . . . . . . . . . . . . . 28 44 ....... . 
Geodesy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192 116 ....... . 
Gravity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 .•.•••••.•.•••.••. 
Hypsometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 IO 8 
Hydrography ........... · ·. ·................ 314 . . . . . . . . . . 49 
Magnetism ................... · · · · · . . . . . . . . . . . . . . . . . . . 389 
Tides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 111 407 16o 

Topography ........ · · · · ...... · · . · · ................ · . . . 79 6o 

Total .................................. . 

Photographs: 
Prints ................................. . 
Negatives ............................. . 

I 

I 043 269 
--·----·-===I====! 

505 
161 
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J11ISCELLANEOU:'5 SECT!O/ll. 

' 
Occu_patio11 I 

-------···-------------···------·· 

H. C. Allen ................. ! 
'I ~- W. Jones.·: ............ ·; 

I ho mas McGomes .......... : 

Name. 

·-----------------------------

The· Miscellaneous Division was continued until February 28, 1902, with Mr. 
Scott Nesbitt, disbursing agent, acting as Chief of Division, and on March 1 the 
designation was changed as indicated in the heading, and since that date it has been 
under the immediate supervi!"ion of the Assistant in Charge as a section of his office. 

The Section has charge of the purchase and distribution of the supplies required 
for use in the Office and of such supplies as are furnished to the field parties 011 

requisition. The requisitions for printing and binding all originate in this section, and 
it receives and distributes all the publications of the Survey except charts. 

The following publications were received from the Public Printer: 

Report of the Superintendent of the Coast and Geodetic Survey, showing the 
progress of the work from July l, 1899, to June 30, 1900 . . . . . . . . . . . . . . . . . . . . . l 990 

Report of the Superintendent of the Coast and Geodetic Survey, showing the 
progress of the work from July 1, 1900, to June 30, 190 l . . . . . . . . • . . . . . . . . . . . . 2 003 

Special Publication No. 7. Geodesy. The Eastern Oblique Arc of the l1nitecl 
States and Osculating Spheroid. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 025 

Geodesy. Oblique Boundary Line Between California and Nevada, by C. H. 
Sinclair, Assistant; Appendix No. 3, Report for 1900 . . . . . . . . . . . . . . . . . . . . . . . . 3cxi 

Drawing. Proportions and spacing of Roman letters, as ascertained from the 
best examples, by 'Villiams 'Velch, Draftsman; Appendix Xo. 4, Report for 
I gcxJ . ............... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3CXJ 

Geodesy. The international latitude service at Gaithersburg, :\Id., and L"kiah, 
C'll., under the auspices of the International Geodetic Association, by Eclwin 
Smith, Assistant, Coast and Geodetic Survey, and Mr. F. Schlesinger, Special 
Observer; Appendix No. 5, Report for 1900................................. 100 

Hypsometry. Description of Precise Levels Nos. 7 and 8, Coast and, Geodetic 
Survey, 1900, hy E. G. Fischer, Chief of Instrument Division, Coast and 
Geodetic Survey; Appendix No. 6, Report for 1900.......................... wo 

Physical Hydrography. Manual of'Tides. Part IV A. Outlines of Tidal Theory, 
by Rollin A. Harris; Appendix Xo. 7, Report for 1900 .... _.................. 300 

Geodesy. The Determination of the Mean Value of a Micrometer Screw, h\' 
Edwin Smith, Assistant, Coast and Geodetic Sun·cy; Appendix Xo. 8, Repo;t 
for 1goo ..........................•........... _ . . . . . . . . . . . . . . . . . • . . . . . . . . . 100 

Geodesy. On the measurement of nine base lines along the ninety-eighth 
meridian, by A. L. Balclwin, Computer and Chief of Party; with preface by 
John F. Hayford, Assistant, Inspector of Geodetic "·ork and Chief of Comput-
ing Division; Appendix No. 3, Report for 1901 .......................... _... 400 

Geodesy. Extension of tables for the computation c:>f Geodetic positions to the 
equator, hy John F. Hayford, Assistant, Inspector of Geodetic \Vork and Chief 
of Computing Division; Appendix No. 4, Report for 1901. . . . . . . . . . . . . . . . 6oo 

Gravity. Determination of relative Yalue of grm·ity in Europe and the Unitecl 
States in 1900, by G. R. Putnam, Assistant; Appendix ~o. 5, Report for 1901. 200 

Georlesy. Triangulation northward along the ninety-eighth mericlian in Kansas 
and Xebraska, by John F. Hayford, Assistant, Inspect()r of Georletic 'Vork and 
Chief of Computing Division; Appemlix Xo. 6, Report for 1901.............. 400 
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United States Coast Pilot, Pacific Coast, Alaska, Part I, from Dixon Entrance to 
Yakutat Ray, with Inland Passage from Juan de Fuca Strait to Dixon Entrance. 
Fourth edition ........................................................... . 

Bulletin No. 40, fourth edition-with additions and changes. Alaska. Coast 
Pilot notes on the Fox Islands Passes, llnalaska Ray, Bering Sea,,and Arctic 
Ocean as far as Point Barrow ............................................. . 

Notice to Mariners, Nos. 273 to 278, inclusive, June to November, 1901, 4 700 
each .................................................................... . 

Notice to ).fariners, Nos. 279 to 285, inclusive, December, 1901, to May, 1902, 
including one Index (Notice to :\'lariner No. 28o), 4 500 each ............... . 

Descriptive leaflets of the United States Coast and Geodetic Sun·ey, its general 
plan of operations, methods, and results: 

10 ooo each of 14 leaflets, English edition ................................ . 
5 CXlO each of 4 leaflets, English edition ........... . 
2 CXlO each of 13 leaflets, Spanish edition ......... . 

l CXXJ 

l 020 

3'!' 500 

140 CXlO 
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The following publications were receiYed from the House of Representatives: 

Report of the Superintendent of the Coast and Geodetic Survey, showing the 
progress of the work from July 1, 1899, to June 30, 1900 (paper bouncl)........ 212 

Report of the Superintendent of the Coast and Geodetic Survey, showing the 
progress of the work from July l, 1900, to June 30, 1901 (paper bound)........ 264 

The following publications were issued: 

Annual Reports (covering the years 1851 to 1901): 
Domestic distribution-

Individuals .................. . 
Institutions. . ................ . 

Foreign distribution---
Individuals ........... . 262 
Institutions ............ . 115 

--- 2 290 
Appendices to Annual Reports..... . ............... . . . . . . . . . . . . . . 2 3o6 
Bulletins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Tide Tables, Complete, one each for 1890, 1891, 1892, 1893, 189.1, 1895, 1898, 1899, 

1900 .................................................................... . 
Tide Tables, Complete, one each for 1898, 1899, 1900.... . ....... . 
'fide 'fables, Complete, 1901 . . . . . . . . . . ....... . 
Tide Tables, Pacific Coast, 1901 . . . ....... . 
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t;nite<l States Coast Pilot, Atlantic Coast, Part VII ...... . 
lJnitecl States Coast Pilot, Atlantic Coast, Part VIII ...... . 
Pacific Coast Pilot, California, Oregon, and \\'ashington .... . 
United States Coast Pilot, Pacific Coast. Alaska, Part I ................... . 
Supplement to United States Coast Pilot, Atlantic Coast, Parts I-II, III, VI, \'III, 

Febmary, 1900 ................ · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
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Supplement to First Edition United States Coast Pilot, Atlantic Coast, Part III, 
September 22, 1899 ........................................ · · · · · · .... · · · ·. · 

Supplement to the reprint of Second Edition United States Coast Pilot, Atlantic 
Coast, Part V, December 19, 1<)00 ......................................... . 
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Catalogue of Charts, Coast Pilots, and Tide Tables ........................... . 
Special Publication No. r. California, Bay of San Francisco. Magnetic Ranges 
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Special Publication No. 2. Bibliography. Descriptive Catalogue of Publications 
Relating to the United States Coast and Geodetic Survey, 18o7 to 18g6, and the 
United States Standard 'Veights and Measures, 1790 to 18g6 ................. . 

Special Publication No. ·3. 'fhe Philippine Atlas ........................ • .... . 
Special Publication No. 4. The Transcontinental Triangulation and the Ameri-

can Arc of the Parallel ................................................... . 
Special Publication No. 5. Geodesy. Tables for a Polyconic Projection of 1\Iaps, 

Based on Clarke's Reference Spheroid of 1866, second edition ............... . 
Special Publication No. 6. Notes Relative to the Use of Charts ............... . 
Special Publication ~o. 7. Geodesy. The Eastern Oblique Arc of the Unite<! 

States and Osculating Spheroid ........................................... . 
Notice to Mariners, Nos. 273 to 285, inclusive; Jt1ne, 1901, to May, 1902, includ-

ing one index ............................................................ . 
Tables for Converting Customary and Metric \Vcights and 1-Ieasures ........... . 
Treatise on Projections, Craig ............................................. . 
Deep-Sea Soundings and Dredgings, Sigsbee ................................. . 
Rules Governing Routine and Discipline Aboard Ship ...................... . 
General Instructions to I-Iydrographic Parties ................................ . 
Laws and Regulations Relating to the Coast and Geodetic Survey of the Cnitecl 

States ................................................................... . 
General Statement of the Administration and 'Vork of the Coast and Geodetic 

Survey, with Historical Sketch, from 18o7 to 1898 .......................... . 
Instructions and Memoranda for Descriptive Reports tc, Accompany Original 

Sheets ............................... ·'· ................................. . 
Methods and Results. General Properties of the Equations of Steady Motion .. . 
Report on the Nicaragua Route for an Interoceanic Ship Canal, with a Review 

of Other Proposed Routes ................................................ . 
Descriptive leaflets of the United States Coast and Geodetic Survey, its general 

plan of operations, methods, and results; 14 leaflets of English edition and 13 
of Spanish edition. Printed for distribution at the Pan-American Exposition at 
Buffalo, N. Y., and at the West Indian Exposition at Charleston, S. C. 
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TRIANGULATIO~ IN KANSAS. 

By JOHN F. HAYFORD, /11spator of Geodetic Work; Assistant, Coast and Geodetic Survey. 

GENERAI, STATElllENT. 

The primary purpose of this appendix is to bring together in convenient form for 
the use of engineers, information in regard to all the triangulation by the Coast and 
Geodetic Survey in the State of Kansas. There is also included herein a full report on 
one additional section of the ninety-eighth meridian triangulation, two sections between 
bases having already been published in J\ppendix 6 of the Report for 1901, entitled, 
''Triangulation Northward Along the Ninety-Eighth Meridian in Kansas and 
Nebraska.'' The occasion for the publication of this appendix now is the completion 
to the Kansas-Oklahoma line in the summ~r of 1902 of the ninety-eighth meridian 
triangulation southward from the thirty-ninth parallel. It" contains some matter which 
is a repetition of what has already been published and which is repeated here for the 
sake of completeness. The engineer upon his working ground, intent only upon finding 
the necessary information to enable him to extend this triangulation or to base other 
surveys upon it, need consult only the latter part of this appendix, commencing with 
the explanation of the positions, lengths, and azimuths. The earlier portions set forth 
briefly the history of the work, the details of office and field methods, and the degree 
of accuracy secured in each part of the work. 

The transcontinental triangulation, extending from the Atlantic to the Pacific 
along the thirty-ninth parallel, and the ninety-eighth meridian triangulation both cross 
Kansas and pass through its central portion. These two triangulations are to form the 
main framework for the control of all triangulation in the United States. 

The portion of the transcontinental triangulation within the limits of the State of 
Kansas was commenced in 1885 and finished in 1896, having been· in progress during 
this whole interval except during 1886, 1894, and 1895. A full account of the trans
continental triangulation has been published, in so far as the features of special interest 
to the scientists are concerned.* Only the positions for the primary stations were there 
published, and but few descriptions of stations. The positions of all the!.'e stations, 
primary,' secondary, and tertiary, are published herein on the United States Standard 
Datum, together with all available descriptions. 

The portion of the ninety-eighth meridian triangulation which lies in Kansas and 
to the northward of the transcontinental triangulation was executed in 1897 and 1898, and 
an account of it has been published, together with that portion of the transcontinental 

---------·-- ----~-. - - --- ------- ------·-----.--.---------------~ 

*See The Transcontinental Triangulation (Special Publication No. 4 ). 
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triangulation, which also forms a part of the ninety-eighth meridian triangulation, 
in Appendix 6 of 1901, already referred to above. The positions, descriptions, and 
elevations of stations in this triangulation are here reproduced for the sake of com
pleteness. 

The portion of the ninety-eighth meridian triangulation which lies in Kansas and 
to .the southwa~d of the transcontinental triangulation was executed during the year;;; 
1899-1902, and now appears in print for the first time. This work was completed in 
1902 by the occupation of three stations near the Kansas-Oklahoma line, which ser\'ed to 
finish the connection with the Anthony base. The party which occupied these three 
stations continued the ninety-eighth m~ridian triangulation more than 400 miles, or 6 
degrees of latitude, farther south to the Lampasas Base in Texas, during the season 
of 1902. This triangulation to the southward of the Kansas-Oklahoma line not being 
ready for publication at this time will be presented in a later report. 

The reconnaissance from the thirty-ninth parallel triangulation southward to 
stations Arlington and Sunflower was made by Assistant William Eimbeck in the sum
mer of 1899. At ·those stations it joined the reconnaissance carried northward from 
the vicinity of El Reno, Okla., by Assistant Stehman Forney during the same season. 

Many different members of the Computing Division have taken part in the prep
aration of this appendix, Special acknowledgment seems proper for the services of 
Mr. M. H. Doolittle, who made the least square adjustment of the primary triangula
tion along the ninety-eighth meridian in Kansas, and to Mr. A. L. Baldwin, who has 
supervised the minor computations and the compilation of the results. 

THE METHODS AND INSTRUMRNTS USED IN THE MEASURE~IENT OF HORIZONTAL 

ANGLES. 

All of the angle measures were made by the direction method. Each series of 
observations consists of successive pointings on the various stations in order, from left 
to right, with corresponding readings of the horizontal circle with three micrometer 
microscopes followed immediately by pointings on the same stations in the reverse order 
after reversing the position of the telescope by transiting it through the wyes and 
turning the alidade 180° in azimuth, each pivot remaining in contact with the same 
wye as before. Each observation of an angle consists, therefore, of two pointings on 
each station involved, one in each position of the telescope, together with the corre
sponding micrometer readings, 24 in all, both a forward and a backward reading of each 
micrometer being rnade in each of its positions. 

At each station along the transcontinental triangulation from the Kansas-Missouri 
state line as far westward as the stations Big Creek and Schmidt, except at the four 
stations mentioned below in the Salina base net, the observations were taken by Assist
ant F. D. Granger, assisted occasionally by a second observer, during the years- 1885 
and 1886-93· Theo<;lolite No. IO was used in seventeen positions and two series of 
observations were taken in each position, making the total number of measures of each 
angle 34. The horizontal circle of this theodolite is 35 centimeters in diameter and 
carries a 10' graduation read directly by three micrometer microscopes to single seconds. 
The telescope has a clear aperture of 5.4 centimeters ( 2 ,78 inches), a focal length of 6z. 6 
centimeters ( 24 ;.( inches), and a magnifying power of 36. As a rule the observations 
were made during the afternoon hours of every favorable day. The sigirnls employed 
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were poles 20 feet long and 4 inches in diameter, heliotropes being rarely used except 
on the long lines during smoky weather. The theodolite was elevated at nearly every 
station east of the Salina Base, the average height above the ground being about 8 
meters (26 feet). At a number of stations its elevation was approximately 17 meters 
(56 feet). At one station, Hughes, the elevation of the instrument was approximately 
32 meters ( 105 feet). At a number of stations west of the Salina Base the telescope 
was used at the ordinary height of the eye. . · 

At the four stations, Iron Mound, North Pole Mound, Salina East Base, and 
Salina West Base, the observations were made by Assistant F. D. Granger in 1896, 
using theodolite No. 118 in s.eventeen positions, two series of observations being taken 
in each position, or thirty-four measures in all. The horizontal circle of this theodolite 
is 30°m in diameter, is graduated to 51 spaces, and is read directly to single seconds by 
three micrometer microscopes. The telescope has a clear aperture of 6°m, a focal length 
of 58°m, and a magnifying power of 35. The height of instrument above ground at 
these stations varied from 2 to 11 meters. 

At the stations westward from Bl.g Creek-Schmidt to the Colorado state line the 
observations were made by Assistant F. W. Perkins and W. B. Fairfield, observer, in 
1891 and 1892. Assistant Perkins used Gambey repeating theodolite No. 16, having a 
horizontal circle 3o•m (12 inches) in diameter. The focal length of the telescope was 
75°m (30 inches) and the clear aperture of the objective was 5.3°m (278 inches). The 
horizontal circle is· graduated to 51 and is read by two verniers to three seconds. The 
nu111bering of the graduation oi;i the horizontal circle increases from right to left. Mr. 
Fairfield used Gambey repeating theodolite No. 74, having a horizontal circle 25 cm ( 10 
inches) in diameter, graduated from right to left and read by two verniers to five sec
onds. The focal length of the telescope was 38°m ( 15 inches) and the aperture of the 
objective 38mm ( 1 Yz inches)~ Each measurement of an angle consisted of six repetitions, 
three direct and three reversed, on the angle, these being followed immediately by three 
direct and three reversed on the explement in order to eliminate in part at least the effect 
of drag or overrun.in the clamp. Usually, three or four such measurements were made 
of each primary angle. 

The measurements of angles 011 the portion of the ninety-eighth meridian triangu
lation north of the transcontinental triangulation to the Kansas-N.ebraska border were 
made in 1897-98 by Assistant F. D~ Granger, with theodolite No. 118, described above. 
During 1897, commencing at station Waldo and _ending at station Lebanon, the theodolite 
was used in eleven positions and two series of observations were taken in each position, 
or twenty-two measures in all, ai1d the instrument was less than 6 meters (20 feet) 
above the ground at each station. During the season of 1898, commencing with station 
Brow1~, the theodolite was used in thirteen positions, two series being taken in each 
position, or twenty-six measures in all. At the stations Brown and Cooper the instru
ment was about 2 l meters above the ground. 

On the triangulation southward from the thirty-ninth parallel the stations Bossing, 
Sherman, and Loder were occupied by Assistant William Eimbeck in 1899, using 
theodolite No. 145 * in twenty-four positions, one measurement being made in each 

*For a full description of this instrument see Appendix S of the Report for 1894, Notes 011 Some 
Instruments Recently Made by the Instrument Division of the Coast and Geodetic Survey. 
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position. Theodolite No. 145 carries a horizontal circle 3o"m ( 12 inches) in diameter 
graduated to 5' spaces and read directly by three micrometer microscopes to single seconds. 
The clear aperture of the telescope is 61mm (2.4. inches) and its focal length 74cm (29 

inches). 
The stations on the southward extension of the ninety-eighth meridian triangulation, 

commencing with the three stations, Iron Mound, Heath, and Wilson, on the southern 
border of the thirty-ninth parallel triangulation and extending southward to the stations 
Little River and Chase, were occupied by Assistant A. T. Mosman with theodolite No. 
167 in 1900, with the exception of the three stations referred to in the preceding 
paragraph. In 1901, Assistant Mosman occupied the remaining stations southward to 
the Anthony base net, ending with Rutherford and the two ends of the base. Only 
eight positions, one-half the usual number, were observed, however, at Anthony 
Southeast Base. 

During the season of 1902, Assistants William Bowie and 0. W. Ferguson occupied 
the stations Anthony Southeast Base, Miller, and Fowler, using theodolites Nos. 167 
and 168. 

Theodolites Nos. 167 and 168, used by Assistants Mosman, Bowie, and Ferguson, 
are similar to theodolite No. 145 described above. The approximate height at which 
the instrument was supported at each station is shown in the table under the heading, 
''Programme of occupation of stations,'' which follows. It is important to note, how
ever, that the superstructure which carried the heliotropes was much higher than the 
instrument in two cases, viz, at Arlington about 3 I. 4 n;ieters ( 104 feet), and at King
man 36.6 meters (120 feet) while at each of these stations the instrument was less than 
21 meters (69 feet) above the ground. Commencing with the season of 1900 only 
sixteen positions of the circle were used and one observation taken in each position. 
In 1900 the observations were made on both heliotropes and poles, and in 1901 mainly 
upon heli~tropes. In 1902 observations .were taken in the afternoon upon heliotropes 
and at night upon a\:etylene lights. Commencing with 1901 the observer took more 
chances, so to speak, of error by observing upon heliotropes of which the images 
appeared larger and more tremulous than were formerly considered safe to observe 
upon. The parties in 1901 also took similar chances. The exhibit of the accuracy 
of the work given later will indicate whether the accuracy of the observations is 
thereby appreciably ·reduced. 

During the seasons of 1900, 1901, and 1902 the observers were acting under the 
following instructions: 

In making the measurements of horizontal directions, you will measure each direction in the 
primary scheme sixteen times, a direct and a reverse reading being considered one measurement, and 
sixteen positions of the circle are to he used, corresponding approximately to the following readings 
upon the initial signal: 

I , . . : N.rnding on I' ••. i Reading on 
~:_1 ~_1_~ ~ __ initial. 

1j Pos1t1on. initial. 

11 ! 
0 , ,, ,, ' v 

.No. I 0 00 40 1! No.9 i 1:28 00 40 
15 01 ro n 

10 I 14, 01 50 

!i 
30 OJ 11 15/i 03 IO 

45 04 20 ! 12 . 173 04 20 

" I 
14 ()() 40 I 13 J 192 co "° 79 01 ~~ '1 14 r 207 01 So 

7 ' 94 03 l~ 222 03 10 s; "'9 04 20 16' 237 04 20 

---
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\Vhen a broken series is observed the missing signals are to be observed later in connection with 
the chosen initial, or with some other one, and only one, of the stations already obsen·ed in that series. 
In selecting the com1itions under which to obsen·e, you should proceed upon the assumption that the 
maximum spee<l consistent with the requirement that the closing error of a t,rianglc in the primary 
scheme shall seldom exceed three seconds, and that the a\·erage closing error shall be but little 
greater than one second, is what is desired rather than a greater accuracy than that indicated. 

In regard to the positions specified in these instructions, it is important to note 
three points: 

1. In each of the four groups of four positions each, the readings of the three 
microscopes on the circle corresponding to pointings on the initial station will be nearly 
uniformly spaced at intervals of approximately 15° oyer the whole 360°, and therefore 
the mean values of the angles from each group of four positions will be but little affected 
by periodic errors of graduation. In connection with this statement it is necessary to 
keep in mind that, during each measure, the alidade is turned r8o 0 between the direct 
and reverse readings when the position of the telescope is changed, and therefore the 
three microscopes which are at intervals of 120° furnish readings at nearly uniform 
intervals of 60° during each measure. 

2. In each group of four positions the micrometer readings corresponding to the 
initial station, and therefore those corresponding to each station, are nearly uniformly 
distributed over the 5' interval covered by the micrometer. The effect of this is to 
insure that if a correction for run is applied, the algebraic sum of such corrections for 
each micrometer corresponding to pointiHgs on each station ,\,ill be nearly zero. In 
other words, the mean value of any angle from observations in four positions uncor
rected for run is almost independent of the run. An examination in detail of the 
observations at two or three stations showed that it was entirely unnecessary to apply 
any correction for run to observations made under these instructions, and considerable 
time was thereby saved in making the computation. 

3. No microscope ever returns for pointings :on a given station to any position on 
the circle which it has formerly occupied. \Vhen the observations in sixteen positions 
have been completed, the circle has been read at ninety-six points, scat.tered at intervals 
of three or four degrees over the whole circumference for each station obsen'ed. This 
insures that the mean value of each angle from sixteen positions is still more completely 
freecl from the effect of periodic errors than are the means from the separate groups of 
four positions each. 

T)le preceding statements apply to observations at the primary stations only. In 
determining points by intersections from primary stations, these points hf!ing for con
venience called tertiary stations, the observations were usually taken in from one to 
three positions of the instn11nent, though there were occasionally wide ,·ariations from 
this standard. 

PROGRAMME Oit OCCUPA'I'ION OF STATIONS .• 

In the following table the stations occupied on the southward extension of the ninety
eighth meridian triangulation are arranged in the order in which they were occupied. 
The second column indicates the days on which observations on primary stations were 
taken, the third column the number of such days, and the fourth column gives the 
approximate height of the instrument above the ground. In general, the pole, helio
trope, or light observed upon was but little, if any, higher than the instrument. The 
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two most extraordinary exceptions to this rule have already been mentioned, namely, 
at Arlington and Kingman. The average height of the signals must be considered in 
connection with the rate of progress of a triangulation, both because the work may be 
delayed in waiting for the building of signals, and because there is likely to be more 
delay 011 account of wind when observing from a high signal than when observing 
from a low one. 

--------------------------------------------------------- I 
I Height of 

Stritiou. Days on which observations of, prin1nry horizontal , Nun1ber instru111ent 
angles were Jnade. 1 of days. above 

----------1-------- ----------- ---- ____ I ____ , gro~n~~-i 
Bossing 

Sherman 
Loder 
Iron Mound 
Heath 
Wilson 
Central 
Little River 
Chase 
Savage 
Gilmore 
Partridge 
Arlington 
Sunflower 
Pretty Prairie 
Kingman 
Cheney 
Belmont 
Prairie 
Sumner 
Quarry 
Rutherford 
Anthony Northwest Base 
Anthony Southeast Base* 
Anthony Southeast Base 
Fowler 
Miller 

l ·Meters. I 
1899August 9, II-13, 1cr-24,·27-29, Septem-. 23 12 

ber 2-8, 10-12. I 
1899 September 22-23, 26, 28-29, October 3-8. 11 
1899 October 20-23, 28-30. 7 
1900 July 21-24, 26-27. _ 6 
1900 August 3, 6-w. 6 
1900 August 17-19, 22-24. 6 
1900 August 3 I-September 4. _ 5 
1900 October 8-12. 5 
1900 October 18-19, 22-25. 6 
1901 June 10, 12-14. 4 
1901 June 21-25. 5 
1901 July 1-3. 3 
1901 July 8-12. S 
1901 July rcr-2I. 3 
1901 July 26, 2cr-31, August I. 5 
1901 August 5-8. 4 
1901 August 14-15. 2 
1901 August 20-22. 3 
1901 August 24-26. 3 
1901 August 30-31, September 2-5. 6 
1901 September 10-12. 3 
1901 September 15; 17-18. 3 
1901 September 20-21. • 2 
1901 September 22. l 

1902 August 13-15. 3 
1902 August 8-9, l 1-12. 4 
1902 August 9, 11-13. 4 

13 
5 
5 
9 
9 

10 
21 
20 
20 
5 

12 
21 
12 
21 
21 
14 
14 
21 
21 
12 
21 
8 
8 
8 

21 
7 

*This station is in the fo11o-\ving discussion treated as being occupiecl in 1902. 
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The following summary shows the essential facts in regard to the length of 
occupation of each station in the southward extension of the ninety-eighth meridian 
triangulation, together with similar imformation \vith respect to triangulation in 
adjacent areas. 

I I A\•ernge I :.\faximum Minimum 
Number oh- Total nnnt· . number 11un1ber nun1ber 

Years and locality. senmtions. her days of Nun!ber sta-; dnys of oh- : days of ob- dnys of ob-
observation. uoo< I ""o'·'o" •rn•Hoo "' """''oo •' station. any station. nny stnt1on. 

------· 

1890, 1891, 1892, 18¢, thirty- 34 168 

'' I 
l0.5 ' 18 5 

ninth parallel, Kansas* I 
1897, 1898, 1899, ninety-eighth 24 204 29 7.0 II 3 

north, Kansas and Nebraska 
19<>0-1901, ninety-eighth north, 

Nebraska 
16 I 62 12 5. 2 7 3 

1899, ninety-eighth south, Kan- 24 41 3 13. 7 23 7 
sas 

l9QO, ninety-eighth south, Kan- 16 34 6 5.7 6 5 
sas 

1901, ninety-eighth south, Kan- 16 51 14 3.6 6 2 
sas 

1902, ninety-eighth south, Kan- 16 12 3 4.0 4 3 
sas I 

---------·· .. ______ [ ·--·-' -·---

"From Salina Base to the stations Meades Ranch and \Valrlo. 

The weather CO)lditions are not widely different in the various parts of the com
paratively small area to which this summary refers, and comparison of the programmes 
of different seasons is therefore of special interest. 

The saving in time which has been made by reducing the number of observations 
is shown in part by the fact that for the 16 stations at which 34 observations were made 
the average number of observing days at each station was 10.5; for the 32 stations at 
which 24 obser"\'ations of each direction were made, 7.7 days; and for the 35 stations 
at which 16 observations were made, 4.5 days. This takes no account of the fact that 
the observer, while waiting for a day of additional observations to complete his pro
gramme, may be delayed by bad weather. It has already been shown* that the ratio 
of the number of observing days at a station to the total number of days at the station, 
exclusive of the time before the first observation and after the last observation, was for 
the stations under consideration along the thirty-ninth parallel and to the northward 
o. 78, and that therefore every observing day saved was equivalent, upon an average, to 
a saving of one and one-fourth days for the party. The total number of days on which 
observations were made on the triangulation .to the southward in 1900, 1901, and 1902 
was 9j, and the total number of days spent at the stations from the first to the last 
days of observation, inclusive, was 113, and the ratio o.86. On this work, then, either 
there must have been fewer bad days than on the work to the northward, or else the 
observer must have taken more apparent chances of error by observing on days which 
would by the observer on the northward triangulation have been condemned as unfit for 
observations. It is probable that the change of the ratio from 0.78 to o.86 was due in 
part to both causes. This ratio had remained o. 78, upon an average, for several years 

-----------·------
*See Appendix 6 of the Report for 1901, page 368. 
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along the thirty-ninth parallel and on the ninety-eighth meridian to the northward. 
The same observer was at the instrument year after year. 

Everything being considered, it seems that the reduction in the number of observa
tions from 34 to 16 has saved about 6 clays for the party at each station, and the reduc
tion from 24 to 16 about 3 clays at each station. The question whether this large 
saving in time and cost has been accompanied by a decrease in the accuracy of the 
triangulation will be treated later. 

The season of triangulation in 1901 by Assistant A. T. Mosman was not only remark- . 
able for the small average number of clays of observation at each station (3.6) and for 
the small percentage of delay from bad \\'eather, but also for quick moves made between 
stations. Between June 10, when the first observations were taken at Savage, and 
September 21, when the last obsen'ations were taken at Anthony Northwest Base, an 
interval of 104 days, all the obsen·ations were taken at l 4 stations, and 1 3 moves were 
made from station to station. The average length of stay at each station, from the 
first observation to the last, was 4.0 days, and the average interval from the last primary 
observation at one station to the first at the next, including Sundays, delays on account 
of bad weather, packing up and unpacking, the move between stations, and the delays 
due to the failure of heliotropes to show at once, was 3. 7 days. The total time of the 
party per station, after observing had once commenced, was, therefore, upon an average 
7. 7 days. This is, so far as the writer knows, the most rapid primary triangulation up 
to 1901. 

The best former season's record on this grade of triangulatim~ known to the writer 
was made by Assistant F. D. Granger in 1900 in Nebraska on the northward extension 
of the ninety-eighth meridian triangulation. Eleven stations were occupied with an 
average interval from the first to the last primary observation at each station of 6. 3 
clays, and an average interval between such obsen-ations of 7.2 days, or a total of 13.5 
days per station. The longer time required on an average by Assistant Granger to 
move from station to station and prepare for observations was due in part to the fact 
that his signals were erected by the observing party, or men detailed from it, whereas 
in Assistant Mosman's work the sigmys were erected by a signalman and party oper
ating almost independently of the observing party .. 

STATE?IIENT OF ADJUST:llENTS. 

For the stations involved in the triangulation along the thirty-ninth parallel, local 
adjustments were made. 

For the remaining stations, all in the ninety-eighth meridian triangulation, the 
computer made local adjustments at a few stations where the proportion of broken 
series was greatest, these being the cases in which the local adjustment will in genera' 
produce the greate:;t changes in the angles. These extraordinary cases being carefully 
studied indicated that the effect of the local adjustment at the remaining stations would 
in general be simply to change the a:igles in the hundredths of seconds, the tenths being 
seldom affected. It \\'as therefore considered that the time would not be \veil spent in 
making these local adjustments, the effects of which would be so small as to be entirely 
masked by the corrections inevitably applied in the figure adjustments. For the greater 
number of stations the directions used in the figure adjustments are therefore those· 
resulting directly from the observations after the mere taking of means. It should be 
noted that with the system of observations used since 1900, in which the missing signals 
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in a broken series are observed later in c:onnection with the chosen initial, or with some 
other one and only one of the signals already observed in that series, a local adjnstment 
will change the result very little, much less than when two or more of the signals 
already observed are included with the missing signal. 

The figure adjustments for the triangulation in Kansas were made in five sections: 
First, the Salina base net; second, from the Salina base net to the Versailles base net in 
Missouri; third, from the Salina base net to the El Paso base net in Colorado; fourth, 
from the line :Meades Ranch-Waldo, on the thirty-ninth parallel triangulation, to the 
Shelton base. net; fifth, from the lines Iron Mountain-Heath and Heath-\Vilson, on 
the thirty-ninth parallel triangulation, to the Anthony Base. Adjustments of the first 
three sections are published fully in Special Publication Ko. 4, The Transcontinental 
Triangulation. The adjustment of the fourth section is published in full in Appendix 
No. 6 of the Report for 1901, Triangulation Northward Along the Ninety-eighth 
Meridian. 

In the adjustment (see illustration No. 5) of the triangulation southward from the 
lines Iron Mountain-Heath and Heath-Wilson of the thirty-ninth parallel triangulation, 
which had previously been fixed in length and direction, to the Anthony Base, which 
is fixed in length* by the base measures, there are 1 21 directions connected by 50 rigid 
conditions, as indicated below, of which 35 refer to closures of triangles, 14 to ratios 
of sides, and the last condition is that the length of the Anthony Base, as carried from 
the line Wilson-Heath, must agree with its measured length. 

The length of the Anthony Base, as reduced to sea level, is 6 034. 7048 meters 
(logarithm 3. 7806560). This corresponds exactly to the published length of the base in 
Appendix 3 of 1901. The reduction to sea level as there printed was computed upon 
the supposition that the elevation of the bench mark at Anthony Southeast Base "·as 
419.9346 meters. The best elevation now available for this bench mark is 419.9081 
meters. This change in the assigned elevation is so small as not to affect the reduction 
to the sea level by as much as a tenth of a millimeter. 

It is important to note that the length equation extends to the base itself instead 
of stopping ~t the border line of the base net, as had been the practice of this Snn-ey 
up to 1901. 

In the following condition equations the numbers assigned to the directions corre
spond to those shown in illustration No. 5. The number of a direction inclosed in 
parenthesis, thus ( r), means the required correction to that direction. 

N'o. 

1 I o=·-1. 44-
2 0= -!- I. 53--
3 O=··t O. 05-
4 O= ~ 1.00-
5 ' O= -f·O. 28--
61 0=+1. 15-
~ , o=~o. 73-
8 , o=-.-0.94-
9 i o=-;-o. 6o-

CONDITION EQCATJONS. 

Tllirty-11i11tlt parallel triangulation to A 11!ho1~1' Base. 

!
11+ (2)-
4 -:- (5)-
5 -j- (7~-
6 + (7 -

(10)+ ill -
1

14)-j- 16l-
18~+ 19 -
15 + (17 -
16 + (17)-l-

(3 + (4)- (25)+ (26) 
(22 + (23)-- (24)+ (25) 
(9 -t (10)-- (21)+ (22) 
( 9 -i- ( II ) - ( 12) _, ( I 3 ) 
12 + ( 14)- (20) ., (21) 
19 + (2ol- (27) - (28) 
28)+ (29 - (34)+ (36) 
33)+ (35 - (37)+ (39) 
27)- (30)- (37)1 (38) 

------------·-- ··-·------------·---------------------
*See pages 270-273 of Appendix 3 of the Report for 1901, On the :\1easurement of Nine Rases 

Along the Ninety-eighth Meridian. 

10515-03--15 
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. CONDITION EQUATIONS-Continued. 

Thirl)i-ninth parallel triangulation to Anthony Base-Continued. 
Xo. 
IO 0=-0. 84- 29 + 30 -- 33 --t- (34)- !38 + (39) 
II 0=+0.22- 32-t- 33- 39+ 41)- 42+(43 
12 o=-o. 77- 31 + 32 - 43 + 44)- 49 -i- (51 
13 o:c+o. 14- 40 + 41 - 42 + 44)- 49 + ~so 
14 0=+0.38- 44 + 45 - 48 + 49 - !53 + 54 
15 o=+o. 27- 45 + 46)- 52 + 53 - 56 + 57 
16 o=+o.SS- 47 -t· 4S - 54 + 55 - 64 + (65 
17 o=+o. 13+ 52 - 55 - 57 + 5S - 63 + ~64 
18 o=-0.07-- 5S + 59 - 62 + 63 + 66 - 69 
19 o=-o. 61- 59 + 6o - 68 + 69 - (70 + 71 
20 0=+0.56- 61 + 62 - 66)+ 67)-. !7S + ~79 
21 o=+i.75- 67 + 6S - 71!+ 72)- 77 + 7S 
22 o=+o 73- 72 + 73)- 76 -i- 77)- So)-+- 81 
23 i o=-J·o. 75- 73 t 74)+ (So --;- S3)- S4)+ (85 
24 I o=-o. 92- 75 -r 76)- (Sr -:- S2)- 92)+ (93 
25 I o=-o. 72- (S2 + 183~- (Ssl+ S6)- (91)-r- (92) 
261 0=+1. 95- (S6 + S7 - (gol-f- 91 )- (96)+ (97) 
27 o=-0.31·- (S7)+ SS - (94 + {g6/-(Ioo)+l102) 
2S I' 0=+0.37- (94i+ 95)-(101 +(1021-(1o6)+ rnS) 
29 o=-0. g6-( IOI) +(103)-(107)+( loS -(III)+ II2) 

· 30 o=+o.S2+ (95)- (99)-(106)-f-(107 -(II2)-i- 113) 
31 =+0.27~ ~Sg)+ (go)- (97)+ (gS -(II7!-t(II8~ 
32 I o=+i.17+ 94)- (gS)-(102)+(104 -1IIS +(II7 
331 o=+o.7S- 9S)+ (99)+(109)-1113 - u6 +(u7 
34 o=-i.9S-(104)+(105)-(II4)+ ns -- u9 +(123) 
35 1 o=-I.79-(109)+(uo)-(n4)+ n6 - 121)+(123) 
36 o=+i.9+2.91(1)-2. 91(2)-3.12 9)+3.12(10)+2. 16(21)-3. 18(22)-f-i.02(23)-0.03(24) 

-j-o. 10(25)-0. 13(26) 
37 o=-j-I. S-I. 73(5)+3. 44(6)-r. 71(7)-I. 26(9)+4. 4S(10)-3. 22(u)-3. 26(20)+3. 92(21) 

-0.66(22) . 
38 o=-7. 7-2. 15( 14) +15. 75(15)-13. 6o(16 )-3. 02( rS) -f-4. 70( 19)-r. 68(20 )-7. 63(34)+8. 36(35) 

-o. 73(36) . 
39 0=+1. 3-2. 15( r4)-f-3. 71(16)-r. 56( 17)-3. 02( rS)+4. 70( 19)-1. 68(20 )-2. 40(33)-;-3. 13(34) 

-o. 73(36)-2. 10(37)+8. 45(3S)-6. 35(39) ,. 
40 o=-2. 5-i. 53(31)+3.6o(32 )-2. 07(33)-0. 95(39)+3. 56(40 )-2. 61 (41 )-3. 32(49) +3· 94(50) 

-0.62(51) 
41 o=-9.5-r.44(44)+5.59(45)-4. 15(46)-r.93(47)-j-3.45(48)-1.52(49)-2.13(56)-j-3.44(57) 

-c-1. 31(58)-3. 69(63)+5. 93(64)-2. 24(65) . 
42 o=-2.3-3.52(58)+5. 3S(59)-I. 86(6o)-r. 2S(61)+3. 73(62)-2.45(63)-2.50(70)-j-5. 21(71) · 

-2. 71( 72 )-I. 54(77 )+3. 35( 78)-1. 81 ( 79) 
43 o=-i-I. I-2. IS( 72)+3. 36(73)-I. IS( 74)-2. 50(75)+5. 48( 76)-2. gS( 77)-2. 05(S4)+4. 4o(S5) 

-2.35(S6)-r.93(9r)+4.04(92)-2.1r(93) 
44 0=+4. 7-f-6. 6o( 94)-3, S6( 95)-2. 74(99)-3. 4I( IOI )+5. 39( l02 )-I. gS( 103)-0. S9(1 I1) 

-i-I. 76( II2 )-o. 87( II3) 
45 o=-2. 0-1. 55(86)+4. 13(S7)-2. 5S(88)-2. 75(89)+4. 94(90)-2. 19(91)--1. 51(100)+3.58(102) 

-2. 07(104)-2. S4(u5)+4. 64(117)-r. 8o(1r9) 
46 o=-37. 9-5. 83( 94)-0. 44( 98)+6. 27(99)-4. 45( 102 )+10. 19( 103)-5. 74( 104) 

-15.48(r15)+19.3o(r16)-3.S2(117) 
47 o=o. o-o. 44( 9S)+o. 44( 99) +2. 52( r 10 )-2. 52( u3)-1. 38( n4)+5. 20( n6) 

-3. S2( n7)-7. 37( 121 )+7. S2( 122 )-o. 45( 123) 
48 o=-Io.0-5. 83(94)+5. 83(99)-4. 45( 102 )+6. 09( 103)-r. 64(105)-2. 52( IIO) 

-f-2. 52( I 13)-5. 45( ll9 )-i-13. 27( 121 )-7. S2( I 22) 
49 I 0=+19. 21-0. 198(101)+0.362(103)-0. 164(ros)+o. 093(107)-0. 093(108) 

+2.7r5(110)-2.715(1r2)-o.545(1r9)+10.206(120)-9.66r(121) 
5° 0=-5· 7-r.13(5)+r. 71(6)-r. 26(9)+r. 26(r1)+0. 77(12)-0. 77(13)-r. i6(is) 

+r. 16 17 -o. r3 r8 +o. 79 2ol-o .. 66!22)-r. 53 31 +r .53 32~+1. 38(35 
-r.38 36 +1.05 37 -2.00 39 +0.95 41)+0.81 42 -o.S1 43 -1.44(44 
-j-1. 44 45 -r. 93 47 +1. 93 48 +o. 62 49 -o. 62 51 -o. 08 52 +o. 76l' 53 -o. 76(54) 
-t-o. o8 SS +1. 3r 57 -r. 31 58 -1. S6 59 +1. 86 6o -2. 45 62!-j-2. 45 63 
-j-2.24 64 -2. 24 65 +o. 70 66)-o.o6~67 +o.o6 68 -0.70 6g -j-2.50 70 -2.50(71) 
-1. rS 73)+1. r8 74~-2.98 76~+4.52 77 -1.54 78 -0.40 So +0.40 Sr 
-j-0.02 S2)-o.o;z S3 +2.05 S4 -2.05 85 -2.5S(87 +2.5S 88-2.19 90 
-t-4. 12 9r)-r.93 92 -t-5.83 9t -t-0.29(96 -o.29(97)-5.S3(99 +r.51(100) 
-1.98 101)-1.51(102)+1.98 103)-j-o,93(107)-o.93(1o8)-2.09(111)+2.09(113) 
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ACCURACY AS INDICAT~D BY CORRECTIONS TO OBSERVED DIRECTIONS. 

The corrections to observed directions, resulting from the figure adjustment of the 
triangulation from the thirty-ninth parallel triangulation southward to Anthony Base, 
are as follows (the numbers of the directions refer to illustration No. 5): 

Tlzirly-nintli parallel triangulation to Anthon)' Base. 

•' ' I I I Number Correction to Nun.i her I Correction to Nunther ~ . !' Number . 
of di rec· of c;iircc· direction. of di rec- r Co~recti.on to 'I of direc- Co~recti.on to 

tion. di reel ion. hon. tion. ~ dtrection. '. tion. d1rection. 
I r, ---- I 
I 

II II II i II 

l 0.000 I 34 ' +o. 236 65 I -0.571 
I ¢ +0.339 ' I 

2 0.000 ' 35 I +o. 123 66 +o. o89 i 97 -o. 322 
3 --0. 310 ' 36 -o. 363 67 -j-o. 221 

11 
98 +o. 099 

4 +o 465 

I 
37 ' +o. 361 68 -o. 416 99 +0.077 

5 ·-0.100 38 -o. 234 I 69 -to. 1o6 

11 

100 +0.433 
6 ' +0.005 39 -o. 234 70 +o. 28o IOI +o. 258 

+o. o99 ' 40 +o. 176 

I, 
71 ' +o. 447 -0.188 9 102 

10 -0.169 41 -0.069 72 --o. 217 ,I 103 +o. 58o 
II +0.071 42 +o. 148 73 -o. 198 

1: 
104 -1.37S 

12 +o.4o6 43 -0.078 
I 74 -o. 312 i: 105 +o. 295 

13 -o. 313 44 +o. 054 75 -j-o. o39 

I' 

1o6 +o. 231 
14· +o. 276 45 +o. 281 

I 
76 +o. 388 107 -o. 126 

15 +o. 223 46 -o. 405 77 +o. 246 lo8 -o. 105 
16 --0.348 47 +o. 120 78 -0. 204 !I 109 -o. us 
17 --0. 244 48 +o. 225 79 -0. 470 110 +o. o69 
lS +o. 195 49 -0. 279 8o -I o. 167 :: l l l -o. 232 
19 +o. 245 50 -o. 079 Sr -o. 438 1: 112 +o. 388 
20 -r-0.047 51 +0.012 82 +o. II5 

:I 
Il3 -o. 107 

2.I -0. 341 52 -o. 105 
' S3 +o. 156 II4 -0.433 

22 +o. 027 53 +o. 105 i 84 +o. 451 u5 -o. 269 
23 -o. 172 

i 
54 +o. 001 I S5 -o. 195 Il6 +0.908 

24 +o. 250 55 -0. 001 I 86 t-o. 400 II7 +o. 156 
25 -o. 458 56 +o. 130 S7 -o. 473 118 -o. 363 
26 +o. 207 57 +o. 335 88 -0. 184 ll9 +o. 536 
27 +o. 182 

! 
58 -o. 229 S9 +o. 350 120 -1.392 

28 -0.148 59 --o. 077 90 -to. 17S 121 -j-o.4n 
29 -0. 323 6o -o. 158 91 -o. 239 122 -o. 232 
30 +o. 289 61 +o. 359 92 -o. 152 123 +o. 677 
31 -o. 178 

J 

62 -o. o67 93 -o. 137 
32 +o. 171 63 -o. 131 94 -o. 303 

I 33 -j-o. 010 64 +o. 410 95 +o. 109 
I I I 

The maximum correction to any ·direction is l".39, to the direction to Anthony 
Northwest Base as observed from Miller.* 

The probable error of an observed direction, or direction resulting from a local 
adjustment, is 

/~v9 
d=o.674'\/ c 

in which ~v is the sum of the squares of the corrections to the directions, and c is the 
number of conditions. 

The probable error of an observed direction is for the triangulation adjusted in. 
this group ±011 .35, derived from 121 directions. 

*The line of sight from Miller to the heliotrope at Anthony Northwest Base passed under the 
branches of a tree. The line of sight at night may possibly have b~en among the leaves of the tree. 
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For the purpose of comparison with other triangulation in Kansas and Nebraska 
under the same general conditions as to climate, topography, and length of line, the 
following values of d may be cited: · 

Salina ba:;e net ......................................... ± 0 11.44 from 30 <lircctions. 
Salina base net to El Paso base net. ...................... ± 0 11 .50 from 225 directions. 
Salina base net to Versailles base net .................... =~ 0 11 .35 from 188 <lircctious. 
l\1cades Ranch-\Val<lo to Shelton base net. ............... ± 0 11 .27 from 76 <lircctions. 
Shelton base net. ....................................... ± 0 11 .33 from 26 <lircctions. 
Shelton base net to Page Base . . . . . . . . . . . . . . . . . . . . c.·c o''.29_ from 96 <lircctions. 

As measured by this standard the southward triangulation under consideration is 
intermediate in accuracy between the triangulation northward on the ninety-eighth 
meridian and the triangulation along the thirty-ninth parallel in 11issouri, Kansas and 
Colorado. 

For a comparison covering a large part of the United States and necessarily 
involving varied conditions as to climate, topography and length of line, it may he 
noted that in the 2 1 sections* into which the thirty-ninth parallel triangulation was 
divided the maximum value of d was ±011.82 in the American Bottom base uet; the 
minimum value was ±o". 23 in the Nevada-California series of triangles; and the average 
value was ±o".44. On but 8 of the 21 sections was d less than ±o".35, its value on 
the triangulation southward along the ninety-eighth meridian. On the 19 sections -f 
into which the triangulation along Eastern Oblique Arc was divided the maximum 
value of d was ±o". 79 in the first section west of the Atlanta Base in Georgia and Ala
bama; its minimum value was ±o".26, occurring on two sections, one in Kew England 
and the other at Dauphin Island base net. The a\·erage value of d for this whole arc 
was ±o".51 and on but 4 sections out of 19 was it less than ±o".35. 

By inspection of the formula for the probable error, d, of an obsetTed direction 
gi,·en above, it may be seen that if the ratio of the number of directions to the number 
of conditions is the same in two groups of adjusted triangles, the values of d 2 are pro
portional to the average values of v2

• Under these conditions, then, the average value of 
the correction to a direction may be used as a rough means of comparing the accuracy 
of any one group or part of a group with some other group, since the probable error of 
an observed direction will be nearly proportional to the average value of corrections to 
directions in such groups. 

The values of the ratio of the number of directions divided by the number of con
ditions in the five groups of adjusted triangles westward from the Salina Base to the 
El Paso base net and northward to the Page Base varied from 2.2 to 2.6. It is 2.4 in 
the first adjusted group of triangles southward from the thirty-ninth parallel triangula
tion, which is now under consideration. Hence, the mean value of the correction to a 
direction may be used throughout these groups as an approximate measure of the rela
tive accuracy of different parts of the triangulation. It is especially desirable to 
determine whether the accuracy has been affected appreciably by the reduction in the 
number of observations of each direction, accompanied as it is by a considerable reduc
tion in the number of days on which observations were taken. In the following table 

*The Transcontinental Triangulation, page 613. 
tThe Eastern Oblique Arc of the Gnitc<I Rtates, page 235. 
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the first three groups refer to triangulation westward ancl northward from the ~alina 
Base,* and the last four to triangulation to the southward. 

Groups. 

-------------1 
Group No. 1, Kansas. 
Group No. 2, Kansas and Ne-

braska. 
Group No. 3, Nebraska. 
Group No. 4, Kansas. 
Group .No. 5, Kan~as. 
Group No. 6, Kansas. 
Group No. 7, Kansas. 

! 

[ 

---- I I ·1···- ··r-:~~raiie I' · . 

Numher I A\·erng-e X 111 correct1on l\fnxi- \ 
ofo~)ser-, tnnnher, \>~~of to a. cti- mttm.cor-

1

• 
Years. vattous I of days dir c rcct1011 I recl1011 

?f en~h . of o!>st~r- tio~s~ without ton. tlirec-1 

Slgll, 
d1rectton. I vat10n. · reg~nl tol ttou, ~ 

-----.---1 ______ · 

1890, 1891, 1892, 1896.[ 34 I 
1fl97; 1898, 1899. 22-26 

1900, 1901. 
1899. 
1900. 
1901. 
1902. 

I 

I 16 
24 
16 
16 
16 

IO. 5 
7.0 

·5· 2 

13. 7 
5. 7 
3.6 
4. (} 

I 
76 I 

135 I 

57 
15 
24 
67 
1.5 

// 

o. 22 

o. 27 
0.25 
o. 18 
0.25 
o. 42 

' 

// 

I ·37 
o.88 

0.87 
0.46 
0.46 
I. 38 
I. 39 

-----· 

For the whole group of triangles from the thirty-ninth parallel triangulation 
southward to the Anthony Base, involving obser\'ations from 1899 to 1902, the total 
number of directions is 12 1, the average correction to a direction o" .26, and the maxi
mum correction 1".39. 

The evidence here sho\yn indicates that the great increase in rapidity of the trian
gulation has not been accompanied Ly any reduction in -accuracy. 

ACCt:RACY AS INDICATED B\' CORRECTIONS- 'l'O ANGLES AND CLOSURHS OF TRIANGLES. 

The correction to each angle is the algebraic difference of the corrections to two 
directions. In order to make it possible t_o study the corrections to separate angles, 
they are shown in the following table for every triangle in the primary scheme from the 
thirty-ninth parallel triangulation southward to the Anthony Base, together with the 
closure of the triangles, the corrected spherical angles, and the spherical excess. The 
plus sign prefixed to the error of closure of the triangle indicates that the smn of the 
angles is less than 180° plus the spherical excess. The spherical excess is a convenient 
indication of the size of the triangulation, since it is proportional to the area. 

Corrections to Error of Corrected spherical Spht.·rical i;tations. closure of nuglcs. triangle . nngles. excess. • 
II I/ ·II II 

Loder +0.67 93 19 OI. 84 
Heath +-o. 77 _J I. 44 50 47 22. ro 2. 54 
Iron :\found 0.00 35 53 38.6o 

f'herman +n. 37 44 18 21. 04 
Wilson --o. 27 -0.05 34 03 22. 61 2.89 
Heath ---0. 15 IOI 38 19. 24 

Sherman --0. 20 64 22 or. 42 
Heath -0. 62 -I. 53 26 13 28. 93 0.94 
I,ocler --0. 71 89 24 3o. 59 

-· -- -- - ----- . 

*Appendix 6 of the Report for 1901, p. 376. 
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Corrections to Error of Corrected spherical Spherical Stations. closure of angles. triangle. angles. exc~ss. 

II II 0 II II 

Bossing -0.72 69 52 5-l· IO 
Wilson· -0.03 -1.06 59 12 34.41 2.6:? 
Heath -o.3I 50 54 34· II 

Bossing +0.59 56 43 IS.34 
Heath +a. I6 +o.73 50 43 45. I3 2. 09 
Shennan -0.02 72 32 58.62 

Bossing -o. I3 126 36 12.44 
Wilson +0.24 -0.28 25 09 II. 8o I. 82 
Sherman -0.39 28 14 37.58 

Central -0.33 84 OI 57.52 
Bossing -0.62 -I. IS 44 27 so.84 I. 12 
Sherman --0.20 SI 30 I2.76 

Little River -o.6o 70 52 57.32 
Central --o. IS -0.73 74 I2 33.07 0.59 
Sherman +a.05 34 54 30.20 

Chase o.oo IS 20 10.78 
Central +o.6I +0.84 r20 27 00.08 0.67 
Little River +a. 23 4I I2 49.81 

Little River -0.49 56. 44 13.09 
Bossing -o.o6 -o. 7I 36 SI 05.4I I. 45 
Sherman -o. I6 86 24 42.95 

Chase -o.s9 63 27 46.58 
Bossing -0.46 -0.94 6I IO 41. 72 2.33 
Little Rh-er +o. II 55 21 j4.03 

Bossiny +o. IO 53 33 s6.29 
Centra -0. II -o.6o 81 I8 29.32 I. 4I 
Chase -0.59 45 07 35.So 

Gilmore +0.09 45 30 40.04 
Chase +o. 4I +o.68 35 03 23.07. 2.20 
Little River +0.18 99 25 59.09 

Savage -0.23 68 54 SS 0 4I 
Chase -j-0.17 -0.22 6s 39 46. 71 I. 93 
Little River -0.16 4S 25 I9.8I 

Central -0.50 158 14 30.6o 
Bossing -0.57 -I. 18 7 36 45.42 0.25 
Little Rive1 -0. II 14 o8 44.23 

Gilmore +a. 29 73 40 56.37 
Savage +a. 13 +0.77 52 I8 26. I I I. 77 
Little River +0.35 54 00 39· 29 

Savage -0.10 121 13 21. 52 
Chase -o. 24 -o. 14 30 36 23.64 I. 49 
Gilmore +a. 20 28 10 16. 33 

Partrirlge --o. l 1 70 IO 2r. SI 
Savage +o. 23 -0.38 55 46 I6.29 I. 34 
Gilmore -0.50 54 03 23.s4 

Arlington +o.2I 44 41 52.49 
0.85 Savage -0.69 -0.27 26 s2 38.57 

Partridge -j-o. 21 IOS 25 29. 79 
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Corrections to Error of Corrected spherical Spherical 
Stations. closure of angles. triangle. angles. excess. 

II II 0 II II 

Sunflower -0.98 43 IO I8.59 
Partridge o.oo ·-0. 88 89 17 49.74 I. 57 
Gilmore +o. IO 47 3I 53. 24 

Arlin~on -0.56 58 09 49.21 
Partridge -0. Il -0.13 92 o6 I8.95 o.99 
Sunflower +~·54 29 43 52.83 

Pretty Prairie -0.02 108 24 36.52 
Arlington +o. I5 +0.07 30 50 30. 57 0.82 
Sunflower -o.o6 40 44 53.73 

Kingman -j-o. 17 40 00 34.93 
Arlington -o.o8 +o. 6I 48 33 17.78 I. 29 
Pretty Prairie +0.5~ 91 26 oS.58 

Cheney -o. 27 49 I8 oo.8o 
Pretty Prairie +o. I3 -0.56 71 57 42. 38 0.73 
Sunflower -0;42 58 44 I7°55 

Kingman -o.66 37 52 32.72 
Pretty Prairie -0.64 -l. 75 88 II 32.51 I. 14 
Cheney -0.45 53 55 55.91 

Belmont -0.61 100 44 26.73 
Kingman +0.02 -0.73 44 04 30.45 0.94 
Cheney -0. 14 35 l I' 03. 76 

Prairie -0.65 45 48 30. 13 
Kingman -o. II --0.75 60 37 26.86 0.92 
Belmont +0.01 73 34 03.93 

Sumner +0.02 44 51 43.63 
Belmont' +0.55 .J...o. 91 95 03 13.49 I. 05 
Cheney -.f--o. 35 · 40 05 03.93 

Sumner +0.09 47 27 04.63 
Prairie +o.59 +0.72 41 54 40.59 I. o6 
Belmont +0.04 90 38 15.84 

Quarry -o.66 82 23 13.81 
Prairie -0.87 -I.95 53 41 I6.97 I. 21 
Sumner -0.42 43 55 30.43 

Rutherford -0.62 54 I9 09.75 
Prairie +o. 29 +0.31 39 09 33· IO 0.82 
Quarry +0.64 86 31 I7. 97 

Antho1fu Southeast Base +o. 12 134 47 36.43 
Ruther ord +o. 76 +0.50 25 20 59· 24 o. 13 
Quarry -0.38 I9 51 24.46 

Anthony Northwest Base -o .. 33 140 56 17. 13 
Quarry +0..41 -0.37 17 41 44.05 o. 11 
Rutherford -0.45 21 21 58.93 

Anthony Southeast Base +0.62 67 09 I4° 24 .' 
Rutherford +0.32 +0.96 46 42 58. IS 0. I I 
Anthony Northwest Base +0.02 66 07 47.69 

Anthony Northwest Base -0.36 74 48 29.43 
Quarry +0.03 -0.82 37 33 oS.51 o. 14 
Anthony Southeast Base -0.49 67 38 22.20 
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Corrections to l!rror of Corrected spherical Spherical Stations. closure of anglt.·s. triangle. angles. excess. 

II ,, 0 II II 

Fowler --0. 52 49 23 26.64 
Quarry +0.42 - ·<), 27 93 IO 36. 24 I. 14 
Sumner --0, 17 37 25 58. 26 

Fowler +o. 42 36 35 36.37 
Rutherford --1. 19 -1. l7 45 29 32.41 0.76 
Quarry --0.40 97 54 51. 98 

Anthony Southeast Base - ··0, 01 73 05 33. 23 
Quarry --· o. 02 -0.78 78 03 27.52 0.45 
Fowler ---0. 75 28 50 59. 70 

Anthony Southeast Base -0. 12 152 06 50.33 
Fowler +1. 18 --0.90 7 44 36.68 n. 17 
Rutherforcl -l. 96 20 o8 33. 16 

Miller +o. 14 98 57 05.86 
Ru therforcl +r.67 _; I. 98 31 56 04.62 0, 71 
Fowler t-o. 17 49 06 50. 23 

Miller +o. 26 77 49 49.73 
Anthony Southeast Base --:-o. 19 _;_I. 79 45 18 43.95 0.58 
Fowler +I. 34 56 51 26.90 

Anthony Southeast Hase -0. 30 106 48 o6.39 
Miller ·--o. 12 -o. 70 2[ 07 16. 13 o. 31 
Rutherford -o. 28 52 04 37. 79 

Miller -o. 77 42 48 oS.62 
Rutherford +0.48 77 25 37.o3 u. 79 
Quarry 59 46 15. 14 

Miller +0.91 56 08 57.24 
Quarry 38 08 36.84 o.68 
Fowler +o.59 85 42 26.6o 

Anthony Southeast Base +o. 18 118 24 17. 18 
Quarry 39 54 50.67 0.35 
Miller -0.64 21 40 52.50 

Anthony Northwest Base 61 41 47. 14 
Miller --I. 93 19 30 37.28 0.39 
Rutherford +0.04 98 47 35.97 

Anthony Southeast Base +0.32 173 57 20.63 
Miller +1. So I 36 38.84 0.03 
Anthony Northwest Base 4 26 00.56 

The maximum correction to any angle is - l ".96, to the angle at Rutherfor9., 
between Anthony Southeast Base and Fowler, measured in 1901. 

The triangulation shows 14 closing errors of the plus sign and 28 of the minus sign. 
The average closing error for this triangulation without regard to sign is o".79 (42 tri
angles). For a comparison it may be noted that the average closing error for the whole 
transcontinental triangulation is 1 ".06, and that the average closing error for the 2 i 

sections into which that triangulation was divided varies from a minimum of o". 57 in 
the Nevada-California section to a maximum of 2 11

• 22 in the American Bottom base net 
(see "The Transcontinental Triangulation," p. 613). There are but 3 sections out of 
the 2 r on whicht he average closing error is less than o". 79. The average closing error · 
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for the triangulation from the Salina Base westward and northward to the Page Base was 
±o".68. 

The mean error of an angle, a= J)E_L/: (in which 2'LJ• is the sum of the squares uf v 31l 
the closing errors of the triangles and n is the number of triangles) is for this triangula
tion ±o".54. 

For a comparison with other triangulation, principally in Kansas and Nebraska, 
under the same general conditions as to climate, topography, and length of line, the 
followi11g mean error of an angle may be cited.* . 

Salina base net. ................................ . 
Salina base net to Versailles base uet .......... . 
Salina base net to I~l Paso base net ......................................... . 
Meacles Ranch-\\'aldo to Shelton base net . . . . . . . . . . . . . . ................. . 
Shel ton base net . . . . . . . . . . . . . . . . . . ................. , ..................... . 
Shelton base net to Page Base .......................................... . 

::':: o''.75 
:!:: o'1 .6o 
± o".75 
:'.:: o".35 
± o".45 
:±: o".44 

As measured by this standard the southward triangulation under consideration is 
intermediate in accuracy between the triangulatioi1 northward from the thirty-ninth 
parallel and the triangulation along the thirty-ninth parallel° in Missouri, Kansas and 
Colorado. 

For a comparison covering a .large part of the United States, and necessarily 
involving varied conditions as to climate, topography, and length of line, it may be 
noted that in the 2 r sections into which the thirty-ninth parallel triangulation was 
divided t the maximum value· for the mean error of an angle was ±1".59 in the 
American Bottom base net; the minimum value was ±o" -42 in the Nevada-California 
series of triangles; and the average value was ±o". 77. There are but two sections out 
of 21 for ~vhich it is less than ±011.54. Similarly, in the 19 sections into which the 
triangulation along the Eastern Oblique Arc is divided t the maximum value of the 
mean error of an angle was ± 111 .31, in Virginia and North Carolina; its minimum 
value was ±o".49, in the Fire Island base net; and its mean value ±o".82. There are 
but 3 sections out of 19 for which it is less than ±o".54. 

The mean error of an angle as thus computed from the triangle closures may be 
rendered comparable with the probable error of an observed direction by multiplying it 

b·y ./ ~, to take account of the fact that an angle is the difference of two directions, 
and by the factor 0.674 to reduce from a mean error to a probable error. 

The mean error of an angle, a, for the triangulation now under consideration, from 
the thirty-ninth parallel triangulation to the Anthony Base, viz, ±o".54, when 
reduced to the probable error of an observed direction, d, is ±o". 26, whereas the prob
able error of an observed direction derived from the figure adjustment is ±011.35. The 
excess of the second of these values over the first is an indication of the magnitude of 
the errors which were put in evidence by the rigid conditions relating to the ratios of 
the sides and the accord in length between bases and which do not appear from the 
triangle closures .alone. 

To secure still further evidence as to whether the accuracy of the triangulation has 
been appreciably affected by the reduction of the number of observations and the 

*See Transcontinental Triangulation, page 613; Appendix 6, 19c>1, page 384. 
tSee Transcontinental Triangulation, page 613; The Eastern Oblique Arc, page 235. 
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number of days of observation at each station, the following table has been compiled. 
Certain triangles belong to two different seasons. In such cases the triangle has been 
credited to the season during which two of its three stations were occupied. 

Groups I, 2, and 3 refer to triangulation along the thirty-ninth parallel from the 
Salina Base to Meades Ranch-Waldo, and along the ninety-eighth meridian from 
Meades Ranch-, Waldo to the Page Base. Groups 4-5 and 6-7 refer to triangulation 
southward from the thirty-ninth parallel to the Anthony Base. 

Number of Average 
Number I Average Maxhnum observations number of 

of each days of ob- Years. of closing closing 
direction. servations. triangles. . error. error. 

// II 

Group No. l 34 10.5 l 890--9 I -92, 96 37 0.83 2.37 
Group No. 2 22 to 2(; 7.0 1897--98-99 50 0.59 2.07 
Group No. 3 16 5.2 1900"-01 . 28 0.63 I. 77 
Groups No. 4-5 24 to 16 8.3 l89<j-1900 15 0.81 I. 53 
Groups No. 6-7 J 16 3.7 1901-02 27 0.78 I. 98 

This evidence indicates that an increase in accuracy rather than a decrease has 
accompanied the increase in the rapidity of the triangulation. 

No attempt has been made here to set forth the agreement of the separate measures 
of each direction as a criterion of accuracy, since it is well known that it is of little value 
for that purpose. A close agreement of the separate measures of a given direction is of 
little consequence, since such measures are usually subject to constant errors of consid
erable size which become evident as soon as the closures of the triangles are studied or 
an attempt is made to adjust the figure. 

'!'HE ACCORD OF BASE:S. 

There are five bases which serve to fix the lengths of triangulation lines in Kansas, 
namely, the Salina Base in central Kansas, Versailles Base in Missouri, El Paso Base 
in Colorado, Shelton Base in Nebraska, and Anthony Base in southern Kansas. The 
accord in length between each of these bases as measured and its value as computed 
from the triangulation through the adjacent triangles furnishes a valuable test of the 
accuracy of the triang.ulation. 

In solving the normal equations of the figure adjustment between the Salina base 
net and the Versailles base net the length equation was, as usual, assigned to the last 
place, so that the discrepancy in length, after all the conditions relating to closures of 
triangles and ratios of length had been satisfied, became known. It thus became evident 
that the Versailles Base as computed from the Salina Base was one part in 25 700 

shorter than its measured length (represented by 169 in the seventh place of loga
rithms). Similarly the El Paso Base as computed from the Salina Base was found t.o 
be one part in 47 ooo shorter than its measured length (represented by 92.3 in the 
seventh place of logarithms). So also, the Shelton Base. as computed from the line 
Meades Ranch-Waldo, a line intermediate between the Salina and El Paso bases of 
the thirty-ninth parallel triangulation, was found to be shorter by one part in 58 ooo 
than its measured length (represented by 75 in the seventh place of logarithms). The 
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Anthony Base, computed from the line Wilson-Heath of the thirty-ninth parallel 
triangulation in the vicinity of the Salina Base, was found to be one part in 107 ooo less 
than its measured length (or 41 units in the seventh place of logarithms). 

In view of the fact that the triangulation southward .to the Anthony Base was 
done very rapidly and economically, it is important to note that the discrepancy devel
oped on the Anthony Base is smaller than the other three similar discrepancies quoted 
above for triangulation under the same conditions as to climate, topography and length 
of line. 

It is also important to note that of the nine similar discrepancies developed on the 
thirty-ninth parallel triangulation there are but three "'.hich are smaller than this 
discrepancy between the Anthony and Salina bases, namely, between the Olney and 
American Bottom bases, Kent Island and St. Albans bases, and St. Albans and Holton 
bases.* 

ACCURACY AND ECONOMY. 

In fixing the methods of triangulation along the ninety-eighth meridian an aim has 
constantly been to hold the accuracy up to the standard fixed by the best half of the 
transcontinental triangulation and the triangulation along the Easte. n Oblique Arc, a 
standard of accuracy which compares very favorably with that actually attained in any 
country. With equal constancy there has been kept in view the desirability of reducing 
the cost of the triangulation and the time required for it as much· as possible, while 
holding the accuracy up to this high standard. 

'!'he success attained in increasing the speed of the triangulation is measured 
roughly by the fact that the average number of observing days at a station has been 
reduced since 1896 to much less than one-half t11e former number, and the speed of the 
triangulation, including all delays for moving, etc., has been fully doubled. '!'his 
increase in speed has been accompanied by a corresponding reduction in cost. '!'he cost 
of building signals, provided they are built by the observing party, is not influenced 
appreciably by the rate at which the triangulation is done. '!'he remaining expenses of 
the party are roughly proportional to the time spent in the field for a party of given size, 
and therefore any increase in speed is accompanied by a nearly proportional decrease· in 
cost per station. In the later years heliotropes have been used rather than poles, 
and this has tended to increase the cost per station. After all the elements of cost are 
taken into account it inust be conceded that there has been a very large reduction in 
the cost per station since 1896. 

'!'hat the accuracy has been kept up to the selected standard is put in evidence in 
detail in the foregoing pages by the corrections 'to directions, closures of triangles, and 
accord between bases. '!'he detailed compari::;ons which have been given show that the 
gradual change of methods has certainly not been accompanied by any decrease in 
accuracy. 'I'he comparisons given on the preceding pages show that the accuracy of 
the latest section of the triangulation, namely, from the thirty-ninth parallel southward 
to the Anthony Base, is such as to place it about the middle of the first third of the 
triangulation along the thirty-ninth parallel and the Eastern Oblique Arc, if the various 
·sections of triangulation are placed in order of accuracy. 

*See The Transcontinental Triangulation, page 6i4. 
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EXPLA:N'ATION OF POSITIONS, LENGTHS, AND AZIMUTHS, A:"D OF THE UNITED STATES 

STANDARD DATUM. 

The lengths, as already fully explained in connection with the adjustments, all 
depend upon the Shelton, Salina, Versailles, Anthony, and El Paso bases. 

The positions-that is, the latitudes, longitudes, and the azimuths-need a special 
explanation. 

All of the positions and azimuths have been computed upon the Clarke spheroid of 
1866, which has been in use in the Coast and Geodetic Survey for many years. 

After a spheroid has been adopted and all the angles and lengths in a triangulation 
have been fully fixed, it is still necessary, before the computation of latitudes, longitudes, 
and azimuths can be made, to adopt a standard latitude and longitude for a specified 
station and a standard azimuth of a line from that station. For convenience let the 
adopted standard position (latitude and longitude) of a given station, together with the 
adopted standard azimuth of a line from that station, be called the geodetic datum. 

The primary triangulation in the United States was commenced at various points, 
and existed at first as a number of detached portions iu each of which the geodetic 
datum was necessarily dependent only upon the astronomic stations connected with 
that particular portion. As examples of such detached portions of triangulation there 
may be mentioned the early triangulation in New England and along the Atlantic 
coast, a detached portion of the transcontinental triangulation centering on St. Louis 
and another portion of the same triang-ulation in the Rocky Mountain region, and three 
separate portions of triangulation in California in the latitude of San Francisco, in the 
vicinity of Santa Barbara Channel, and in the vicinity of San Diego. \Vith the lapse 
of time these separate pieces have expanded until they have touched or overlapped. 

The transcontinental triangulation, of which the office computation was completed 
in l 899, joins all of the detached portions mentioned and makes them one continuous 
triangulation. As soon as this took place the logical necessity existed of discard
ing the old geodetic data used in these various pieces and substituting one datum for 
the whole country, or at least for as much of the country as is covered by continuous 
triangulation. To do this is a very heavy piece of work, and involved much prelim
inary study to determine the best datum to be adopted. On March 13, l 901, the 
Superintendent adopted what is now known as the United States Standard Datum, 
and it was decided to reduce the positions to that datum as rapidly as possible. The 
datum adopted was that formerly in use in New England, and therefore its adoption 
will not affect the positions which have been used for geographic purposes in New 
England* and along the Atlantic coast to North Carolina, or those in the States of 
New York, Pennsylvania, New Jersey, and Delaware. The adopted datum does not 
agree, however, with that used in ''The Transcontinental Triangulation'' and in ''The 
Eastern Oblique Arc of the United States," publications which deal primarily with the 
purely scientific problem of the determination of the figure of the earth. 

As the adoption of such a standard datum is a matter of considerable importance, 
it is in order here to explain the desirability of this step more fully. 

*Many such positions are published in Appendix No. 8, Report for 1885, Appendix N_o. 8, for 
1888, and Appendix No. IO, for :894. 
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The main objects to be attained by the geodetic operations of the Coast and 
Geodetic Survey are, first, the control of the charts published by the Survey; second, 
the furnishing of geographic positions (latitudes and loni:;itudes), of accurately deter
mined elevations, and of distances and azimuths to engineers connected with the Coast 
and Geodetic Survey and to other organizations; third, the detern1ination of the figure 
of the earth. The first two of these objects are purely practical; the third is purely 
scientific. For the first and second objects it is not necessary that the reference 
spheroid should be accurately that which most closely fits the geoid within the area 
CO\'ered, nor that the adopted geodetic datum should be absolutely the best that can 
be derived from the astronomic observations at hand. It· is simply desirable that the 
reference spheroid and the geodetic datum adopted shall be, if possible, such a close 
approximation to the truth that any correction which may hereafter be derived from 
the observations which are now or may become available shall not greatly exceed the 
probable errors of 'such corrections. It is, however, very desirable that one spheroid 
and one geodetic datum be used for the whole country. In fact, this is absolutely 
necessary if a geodetic survey is to perform fully the function of accurately coordinating 
all surveys within the area which it covers. This is the most important function of a 
geodetic imrvey. To perform this function it is also highly desirable .that when a 
certain spheroid and geodetic datum have been adopted for a country they should be 
rigidly adhered to without change for all time, unless shown to be largely in error. 

In striving to attain the third object, the determination of the figure of the earth, 
the conditions are decidedly different. This problem concerns itself primarily with 
astronomic observations of latitude, longitude and azimuth, and with the geodetic 
positions of the points at which the astronomic obsen·ations were made, but is not 
concerned with the geodetic positions of other points fixed by the triangulations. The 
geodetic positions (latitudes and longitudes) of comparatively few points are therefore 
concerned in this problem. However, in marked contrast to the statements made in 
preceding paragraphs, it is desirable in dealing with this problem that, with each new 
important accession of data, a new spheroid fitting the geoid with the greatest possible 
accnracy, and new values of the geodetic latitudes, longitudes and azimuths of the 
highest degree of accuracy, should be derived. 

The United States Standard Datum was adopted with reference to positions 
furnished for geographic purposes, but has no reference to the problem of the determi
nation of the figure of the earth. It is adopted with reference to the engineer's 
problem of fnrnishing standard positions, and does not affect the scientist's problem of 
the determination of the figure of the earth. 

The principles which guided in the selection of the datum to be adopted were: 
First, the adopted datum should not differ widely from the ideal datum for which the 
sum of the station errors in latitude, longitude, and azimuth should each be zero; 
second, it was desirable that the adopted datum should produce mini111um changes in 
the publications of the Survey, including its charts; and third, it was desirable, other 
things beit1g equal, to adopt that datum which allowed the maximum nu111ber ·of 
positions already in the office registers to remain unchanged, and therefore necessitated 
a minimum amount of new computation. These considerations led to the adoption as 
the United States Standard of the datum which had been in use for many years in the 
northeastern group of States and along the Atlantic coast as far as North Carolina. 
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An examination of the approximate station errors available on the United States 
Standard Datum at 204 latitude stations, 68 longitude stations, and 126 azimuth stations, 
scattered widely over the United States from Maine to Louisiana and to California, 
indicated that this datum approaches closely the ideal with which the algebraic sum 
of the station errors of each class would be zero. How closely it approaches that ideal 
will be set forth in a later publication. 

The adopted United States Standard Datum, upon which the positions and azimuths 
given in this publication depend, may be defined in terms of the position of tl-e station 
Meades Ranch, as follows: 

0 " 

<p =39 13 26.686 
A. 98 32 30.506 
a to Waldo=75 28 14.52 

The positions here published on the United States Standard Datum therefore differ 
considerably from those gi\·en in ''The Transcontinental Triangulation'' (pp. 854-865), 
which depend upon a special geodetic datum which was adopted for the special purpose 
of that publication, and which was based upon the astronomic observations comiected 
with that triangulation alone. 

The position given for the station Meades Ranch, in "The Transcontinental Trian
gulation '' (p. 862), is-

0 " 

<p =;:39 13 25.006 
A. =98 32 30.469. 
a to Waldo=75 28 16.52 

The corrections to reduce this position to the United States Standard Datum are-

II 

Ll<p=+ 1.680 
L1 A.=+0.037 
Lla=-2.00 

Such corrections to reduce a position from one datum to another are not constant, 
but vary slightly from station to station. 

Index to positions, descriptions, and elevations. 

___________ s_t_at-io_n_. -----------r-P-os-it-io_n_. I Description. Elevation. 

I 

Pag~.50 / ... ~~~~· ...... ~~~ .... 
~~ , ...... ;6;· ~~ 
~~~ ...... ~~ ...... ~~~ .. 
257 ! .••••••••...••...... 
255 28o 288 

~~~ : : : : : : : : : : ..... ;88 .. 
255 28o 288 
247 272 ....•...•. 

Abernathys WindmiJI .................................... . 
Abilene Catholic College, cupola .......................... . 
Adams .................................................. . 
Allen ..................................... : ............. . 
Anthony Baptist Church, spire ............................ . 
Anthony Elevator, stack ................................. . 
Anthony Northwest Rase ................................. . 
Anthony Roller Mill . . . . ................................ . 
Anthony Schoolhouse, tower ............................. . 
Anthony Southeast Base .................................. . 
Arapahoe ...................................... Colorado .. 
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Index to positions, descriptions, and elevations-Continued. 

__________ s_ta_t_io_n_. ------------ __ r_o_si-ti_o_"·-t~~scriplion.J mevati-~! 
I Page. · Page. ! 

Arlington ............................................... . 
Base I ................................................... . 
Base 2 .........................•••........•...•...•..••.•. 
Beaver .... l ............................................. . 

~~~!~~.~::: ... ·:::: .... :::::::::::::::::::::::::::::::: : : : 
Belton South Methodist Church, spire ............ Missouri .. 
Berry ........................................... l\lissouri .. 
Big Creek ............................................... . 
Big Springs Windmill ..................................... ' 
Blue Hill ........................................... , ..... i 
Blue Hill ...................................... Nebraska .. · 
Blue Hill, U. S. G. S ..................................... . 
Blue Mound ............................................. . 
Bluff .................................................... . 
Bluff City Mill, iron stack ................................ . 
Bluff C!ty Elevator, north gahle ........................... j 
Bluff City Schoolhouse, belfry ............................. . 
Bossing .......................................... : ..... : .. I 
Bowler ......................................... 1hssoun .. : 
Brown ................................................... ' 
Buffalo Mc;rnnd, azimuth mark ............................. 

1

1 

Bunker Hill ........................................ , .... . 
Bunker Hill Flouring- Mill, iron chimney .................. . 
Bunker Hill Methodist Church, spire ...................... . 
Bunker Hill \Vater Tower ............ : . .................. . 
Bunker Hill Schoolhouse, cupola ......................... . 
Burlingame Schoolhotise, cupola ............... : ......... . 
Bushton Elevator ......................................... . 
Butte, highest point ...................................... . 
Canyon ....... , ........................................ . 
Carbondale Schoolhouse. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 
Carson ................................................ . 
Castle Rock .............................................. . 
Central· .................................................. . 
Chase ................................................... . 
Cheney .................................................. . 
Clark .................................................... . 
Colorado anrl Kansas Boundary Mark 68 .................... i 
Colorado and Kansas Boundary Mark 73~ .................. : 
Colorado and Kansas Boundary Mark 78 ................... . 
Colorado and Kansas Boundary Mark 83 .................. . 
'cooper ........................... ·· .................... . 
Covert ................................................. . 
Curlew ........................ · · · · ................... . 
Dennis Barn, cupola . . . . . . . . . . ......................... . 
Dial. ................................................... . 
Dwight M. E. Church, cupola ........................... . 
Dwight Windmill ....................................... . 
Eckuian .................... : ........................... . 
Edgerton Presbyterian Church, spire ...................... . 
Elevation ................................................ . 
Ellis Schoolhouse, tower ................................. . 
Ellsworth Astronomic Station ............................. . 
Ellsworth-North Base ................................... . 
Ellsworth Schoolhouse, cupola ............................ . 
Ellsworth South Base .................................... . 
Ellsworth Water Tower, pole ....... · .. · · .................. t 
Erricssen ........ 1 ••••••••••••••••• : •••••••••••••••••••••• I 
Eskridge Schoolhouse, cupola . .. . . . ...................... . 
Fairniount ............................................... . 
Fort Riley Reservoir, top ................................. . 
Fowler .................................................. . 

Page. 
255 
247 
247 

. 246 
244 
255 

• 279 2S8 
272 286 
272 ......... . 
269 ......... . 
26o 285 
28o 288 

247 ................... .. 
244 259 : 
246 268 : 
248 
246 
254 
251 
248 
252 
257 
257 
257 
255 278 288 
244 259 285 
254 276 287 
249 274 286 
245 266 287 
251 ................... . 
251 I,...... . . . 287 
251 . . . . . . . . . . 287 
251 ......... ·\ 288 
249 ................... . 
256 . . . . . . . . . . 288 
256 . . . . . . . . . . 288 
246 269 287 
249 . . . . . . . . . . 286 
248 273 286 
252 . 274 287 
255 278 288 
255 279 288 
255 279 288 
244 261 285 
253 ................... . 
253 275 ...•...... 
253 ............. ' ..... . 
253 ' 254 ...... ;15. . .... ;37 .. i 
254 277 288 i 
246 271 .......... : 
248 ......... , 286 I 

254 . 275 . 287 ! 
250 ................... ·, 

~~ · · .. · · ;&i· · .. · · ;85 .. I 
~~ ...... ;&i· ..... ;85 "i 
252 ................... ·! 
250 ................... ·' 
250 .................... . 
250 .................... . 
250 .................. .. 
250 ......... . 
245 
249 ................... . 
246 
250 ......... . 
256 281 

286 
286 
288 
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Index to positions, descriptions, and elevatio11s-Continued. 

Station. 

Frederic Elevator ........................................ . 
Freeport, east spire ........................................ · 
i:rceport Church, spire . . . . . . . . . . . . . . . . . . . ............... . 
Frey ......................................... · ........... . 
Fulton ......................................... Missouri .. , 
Gardner Catholic Church, spire ........................... . 
Gardner Methodist Church, spire ......................... . 
Genesco Schoolhouse, tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
German Church, spire .................................... . 
German Lutheran Church, spire .......................... . 
Gilmore ................................................. . 
Golden Bel.t ............................................. . 
Gopher .................................................. . 
Gorman Elevator ........................................ . 
Grand View Schoolhouse, belfry .......................... . 
Hollingers House, cupola ................................. . 
Hardilee, lJ. S. G. S ...................................... . 
Harper Standpipe ........................................ . 
Harrisonville Cumberlan,J l'resh. Church, spire .... Missouri .. 
Haskin .................................................... 1 

Hays ........................................... . 
Heath ................................................... . 
Heaths Barn, cupola ....................................... 1 
Herrick ....................................... Nebraska .. 

1 Hertzog Catholic Church, tower .......................... ; 
Hesper Schoolhouse, belfry ....................... · ....... . 
Hill. ..................................................... ; 
Hinton Elevator, north gable .............................. ! 
Humboldt............................... . .......... . 
Hutchinson Court-House .................................. ! 
Hutchinson Salt \Yorks, largest stack ...................... ' 
Indepenclcnce Court-House, high cupola or tower .. Missouri .. • 
Indian Creek ............................................. ' 
Iron l\Iouncl .............................................. ' 
Kanopolis Salt \Yorks, center hoist ....................... . 
Kansas City Astronomic Station 1882 ............. Missouri.. 
Kansas City Catholic Cathedral .................. Missouri .. 
Kansas City Second Presbyterian Church, spire ... Missouri ... 
Kansas and Colorado Boumlary Mark 68 .................... 1 

Kansas and Colorado Ilounclary .Mark 73Y, .................. I 
Kansas and Colorado Boundary Mark 78 .................... , 
Kansas and Colorado Boundary Mark 83 .................... , 
Kansas and Miss.ouri State Line 2, stone .................... ! 
Kansas ancl 1\1 issouri State Line 3, stone .................... , 
Kansas and .Nebraska State Line A ......................... ! 
Kansas and Nebraska State Line B.... . . . . . . . . . . . . . . . . . . . ·I 
Kansas and Nebraska State Line C ......................... . 
Kansas and Nebraska State Line 1 ........................ . 

Kansas and Nebraska State Line 2 ..•.•••.•.••.••....••••.. 
Kanwaka ............................................... . 
Katherincsta<lt Catholic Church, spire ..................... . 
Kellams House, chimney ................................. . 
Kill Creek ............ ." ................................... • 
Kingman ................................... · · · ........... I 
Knox Knob, top .......................................... ' 
I,a Crosse ........................................ · ... · .. . 
Langley Church, spire ................................... . 
I,awrence 2 ........................................•....•. 

Lawrence Water Tower, pole . . . . . . . . . . . . . . . . . . . . . . ... . ... . 
Lawrence, U. S. G. S ..................................... . 
Lawrence, Kansas State University, north dome, anemometer. 
Lebanon ................................................ . 

Position. 

/'axe. 
256 
257 
257 
245 
244 
:748 
248 
256 
256 
250 
255 
245 
246 
252 
250 
250 
254 
257 
247 . 
244 
246 
245 
256 
254 
252 
248 
252 
257 
245 
257 
256 

I Dcscriptio~~·I Ekvntion. 

I . .. ~''.'"~ ... i Az;s8 I 
......... ·'• ........ ·' 

' ...... ~63.: ..... ~86 .. 

.... ~~~r::::::::1 
. . . . . . . . . .. 286 I 
........ ·' 288 
. ........ 

1 

288 · · · · ·~~~r · · -~~f 
270 · ......... I 

. . . . . . . . . 287 
. . . . . 286 i 

· · · · · ~77 · · · · · · ~8~ ··I 
.................. ·: 
. . . . . . . . . . . . . ... . . ·i 

259 285 ·1 

267 I 286 
265 287 ! 

277 287 . 

: : : : : : : : : :i ..... ~~'. .. 1 

274 1· ........ i 
;6~. i ..... ;85 .. ! 

:: : :: : : : : ::: :::::::::I 
::~ ...... ·;~~·:I· ... ·;~;·. 
245 264 287 
256 i........... 288 

:: ; 1 ...... ~~~ .. : : : : : : : : : : 

:~~ I::::::::: :1·::::::::: 
253 i 275 1· ........ . 
253 .......... , ......... . 
253 ................... . 
::~ : ......... ·I· ........ . 
254 277 ! : : : : : : : : : : 
254 278 288 
255 277 ~88 
255 278 288 
255 278 288 
244 260 285 
252 I·...... . . . 287 
248 . . . . . . . . . . 286 
254 275 287 
255 279 288 
249 . . . . . . . . . . 286 

~i~ · · · · · · :~: · · · · · · ::~ · · I 
248 I·......... 286 
254 ! 275 ......... . 
2481'·.... 286 
254 276 287 

' -- ----·---------------------'-------------
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---------l1--~-o-si-ti-01_1._1Dcscription.1_~1:_~~a~i-~'.'.~ 
Page. Page. Page. 

Lebanon Schoolhouse, cupola .............................. ' 254 ................... . 
Le Compton, U. S. G. S ............... .' ................... ' 248 273 286 
Lebanon l\Icthodist Church, spire... . . . . . . . . . . . . . . . . . . . . . . . 254 ...... · · · · . · ..... · - · 
Lenexa Methodist Episcopal Church, spire.................. 247 . . . . . . . . . . 286 
Lincoln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245 265 287 

Station. 

Lincoln College, cupola.................................... 251 . . . . . . . . . 287 

tliS~ Ri~~~·:::::::::::":::: ":::::::::::: ~:::::::::::::::: ~~~ ~~~ ~~§ 
Loder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255 278 288 
Lo<lers House, chimney ............................... : . . . . 257 . . . . . . . . . . 288 
Lone Tree (cotton wood) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 . . . . . . . . . . 287 
Lyons Salt \Vorks, tower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256 ................... . 
Mabon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244 261 285 
Marcluette .Church, spire.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256 . . . . . . . . . . . ....... . 
Martins Hill .............................................. , 249 286 
Martv . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... : 244 259 285 
Mart)·s House, lightning rod ............................ · · 1 24i · · · · · · · · · · · · · · · · · · · · 
McAllaster Schoolhouse, spire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253 ................... . 
McLane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246 271 ......... . 
Mead es Ranch ................. , .......................... 'I 245 267 287 
Medicine Peak ............................................ , 254 ......... · 1· 288 
Meyer .................................................... ! 245 261 285 
Miller ..................................................... ~ 256 281 288 
Missouri and Kansas State Line 1, stone .......... lllissouri .. i 247 : .................... . 
Missouri and Kansas State Line 2, stone · · . · ... · · · · · · · · · · · ·: 2 4 7 ' · · · · · · · · · · 1 ........ .. 

Missouri and Kansas State J,ine 3, stone .................... ' 247 ' ................... . 
Monotony ...................................... Colorado .. · 247 2j2 ....••..•. 
:l\1onument ................................................ ! 246 270 1 •••••••••• 

Moss Springs, Morgans Barn, \'entilator .................... I 249 .......... I ......... . 
:Nebraska and Kansas State Line 1 ......................... 1 255 278 I 288 
Nebraska and Kansas State Line 2 ......................... ' 255 278 288 
Nebraska and Kansas State Line A ......................... I 254 277 ......... . 
Nebraska and Kansas State Line ll ......................... ! 254 2781 288 
Nebraska and Kansas State Line C . . . . . . . . . . . . . . . . . . . ..... • 255 277 288 
New Cambria Church, white spire ......................... ·I 252 .......... , ......... . 
Newbury Catholic Church, spire . . . . . . . . . . . . . . . . . . . . . . . . . . . 249 · · · · · · · · · ·1 286 
North Pole ;\found: ...................................... -I 245 265 287 
North Sherman, cmrn ..................................... ' 256 . . . . . . . . . . 288 
Ochiltree Church, cupola.................................. 248 . . . . . . . . . . 286 
Olathe Deaf an<l Dumb Asylum, new chimney ....... : ...... , 248 ......... ·I 286 
Olathe High School ....................................... 1 248 : . . . . . . . . . . 286 
Olathe Methodist Episcopal Church, spire .................. I 248 ' .......... i 286 
Old Well, U.S. G. S ....................................... ' 254 276 I ......... . 
Old Well 2 • • • . . . ..•.....•.....•.......•....•.•.••......• : 254 276 . 287 

~::ticlg~ : : : " "" " : : : " " : : : : " " : : : : " " : : """" : : " " " " : : : " " : " : : : : : : . ~~~ ...... ;;.9. ~~~ 
Pond....................................................... 253 274 ......... . 

~~~r:l~: : : : : : : : : : : : : : : : ; : : : : : : : : : : : : : : : : : : : : : : : : " : : : : : : : : : ·: i ~~~ ~t ~~ 
Pretty Prairie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255 279 288 
Prominent \Vindmill ...................................... , 249 . . . . . . . . . . 286 
Quarry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 255 28o 288 
Ransom Gristmill, smoke stack ........................... 'I 252 ................... . 
Ransom Schoolhouse, cupola . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252 ................... . 
Reinhard ................................................ · 1 245 262 285 
Robbins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245 262 286 
Roberts Windmill. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 248 . . . . . . . . . . 286 
Round Top Mound........................................ 252 ................... . 
Russell North School, tall cupola.......................... 251 . . . . . . . . . 287 
Russell Northwest Base.................................... 251 . . . . . . . . . . 287 
Russell High School, cupola, pole.......................... 251 . . . . . . . . . . 287 
Russell Southeast Base ............................ , . . . . . . . 251 . . . . . . . . . . 287 

10515-03-16 
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--------------· _ -·· _ -· ----- --·. Station. --------- __ I_ Positio•~- ~~~ription. I E!evnti~ 
Russell Southeast Base Astronomic Station . . . . . . . . . . . . . . . . . Pag~Sl · Page. i Page. 

Russell Springs Schoolhouse, cupola ............... · · · · · · · · 2521: : : : : : : · : : I: : : : : : : : : : 
Russell Springs Court-House, cupola ............... · · · · . . . . 252 · · · · · · · · · · 1 · · · · · · .. · · 

Russell Springs Church, spire.............................. 252 . . . . . . . . . . ........ . 

~~~~~;r~;J~:::::::::::::::::::::::::.:::::::::::::::::: ~~~ 1· ..... ;&i· ~~ 
Salina East Base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245 265 287 
Salina Paper :Mill, tall brick chimney . . . . . . . . . . . . . . . . . . . . . . 251 , ................... . 
Salina, Phillips House, dome. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 250 . . . . . . . . . . 287 
Salina, St. Johns .Military College, vane on tower . . . . . . . . . . . 250 .......... · 287 
Salina \Vest Base.......................................... 245 264 287 
Salina \Vest Base Latitude Station. . . . . . . . . . . . . . . . . . . . . . . . . . 250 274 . · · · ..... . 
Savage ................................................... , 255 2;9 288 

~~~~;~~~- S~i1;~Ji;~I;~~.- ~c;{1tl1 ·~,;~}: °C0l;l;~l~:::: : : : : : : : : : . : : : : :. ~:~ ...... ~~~. ~~~ 
Section Line 1 ............................................ I 247 273 ........ · · 
Section Line 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 247 273 ......... . 
Section 3, T. 20, R. IO \V., northwest corner . . . . . . . . . . . . . . . 257 .................... . 
Section 13, T. 11, R. 1, northwest corner, stone... . . . . . . . . . . 252 . . ............ . 
Section 16, T. 5, R. 11, southeast corner .......... · · .... · ·.. 254 .. :. :_ ·. :_ ·. ·. ·.·.I".·.·. · .. · ·. ·. ·. ·. ·.

1 Section 22, T. 14, R. 14, northwest corner, stone . . . . . . . . . . . . 252 
Section 24, T. 19, R. 7 \V., northwest corner................ 257 .................. . 
Section 31, T. 13, R. 12, southwest corner, stone............ 252 I 
Section 35, T. 18, R. 8 W., northwest corner................ 257 : : : : : : : : : : : : : : : : : : : 
Section 36, T. 34, R. 6 \V., southwest corner................ 257 ......... 

1 
•••••••••• 

Section 36, T. 33, R. 5 \V., southwest corner................ 257 .................. . 
Sharon Springs Church, spire.............................. 253 ........ ·1· ........ . 
Sharon Springs Schoolhouse, cupola . . . . . . . . . . . . . . . . . . . . . . . 253 .................. . 
Sheridan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246 270 ......... . 
Sheridan Butte. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253 ................... . 
Sherman ........................................... · . . . . . 255 2~0076

8

8
1 2~8LRsi8 

Simmons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244 
Skaggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246 ; 
Small House. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249 .......... i. · · · · · ... · 
Small Peak.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 . . . . . . . . . 287 
Smith Center Court-House, cupola......................... 254 ................... . 
Smith Center Standpipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254 . . . . . . . . . . 288 
Smoky Hill.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246 268 286 
Soldier Cap Mound......................... . . . . . . . . . . . . . . 251 . . . . . . . .• . 287 
Spring Hill Methodist Church, spire . . . . . . . . . . . . . . . . . . . . . . . 248 ................. . 
Spring Hill Presbyterian Church, spire. . . . . . . . . . . . . . . . . . . . . 248 . . . . . . . . . . 286 
State F?restry Station, large windmill ..................... ·I 252 ................... . 
State Lme 1 ................. · ......•.••.•................. , 247 272 ......... . 
State Line 2 .............................................. · 247 272 286 
State Une 3, stake ........................................ 1 247 272 286 
Sten~er ....................................... : .......... I 249 27 3 286 
Sterhng College, tower ............................ · · ...... ' 256 ......... · 1 288 
St. Marys Catholic Church, spire........................... 249 ·.......... 286 
Stone House, center. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249 

1

.. . . . . . . . . . 286 
Sugar J,oaf Mound, rock pile . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 251 . . . . . . . . . . 287 
Sunflower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

2
25
5
5
5 

i 
2
28o79 2

2
8
8

8
8 Sumner ................................................. . 

Table Mountain, cairn.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256 . . . . . . . . . . . ....... . 
1,'aylor........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . 245 263 286 
Teeters Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 246 270 ......... . 
Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 244 259 285 
Thompson.................................... . . . . . . . . . . . . 245 265 287 
Tipton, U. S. G. S. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 254 277 288 
Topeka First Presbyterian Church, spire . . . . . . . . . . . . . . . . . . 249 273 286 
Topeka Insane Asylum, cupola . . . . . . . . . . . . . . . . . . . . . . . . . . . 249 273 286 
Topeka Methodist Episcopal Church, spire . . . . . . . . . . . . . . . . . 249 273 286 
Topeka State House, west wing, cupola . . . . . . . . . . . . . . . . . . . . 249 273 286 
Topeka State House, west wing, flagstaff.... . . . . . . . . . . . . . . . 249 ................... . 

1 

Trego .............. --~--._._·_·_·.~~:__:_:_·~-·._._·._.=~ ........ · 1 246 268 I 286 
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/11dcx to positions, descriptions, and elevations-Continued. 

1-· ---------
·--·-_--·---------------~-·~-~l--io_-;_1-.·--·-_-_·-_-_-------·-------------- Pos~~'.o'.~- . rDcscription. ~~~:~io1'.~-1 

Page. 
1 

Page. Page. 
1 

Turkey Point ............................................. 
1 

25 I •••••••••• · 287 
Turtle ..................................... - . . . . . . . . . . . . . , 246 2 7 r ' ........ . 
United Brethren Church, cupola .. _ ....................... _ 250 ................... . 
Victoria, Stable cupola west of. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 252 ................... . 

. ~~l~~r~~~ : : : : : - : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : i ~:~ ~~~ ~~~ 
· Wallace Latitude Station 1885 .............. - . . . . . . . . . . . . . 253 275 .......... j 

Wallace Bluffs ............................................ • 746 .................... ; 
\Vallace Church, spire ..................................... f 253 ...... · · · - ......... . 
\Vallace Schoolhouse, cupola ....... - . - ......... _. _ ........ , 253 ......... _. .... _ ... . 
\Vallace Railway Office, chimney - .................. _. _ ... _ ~ 253 ......... -; ......... . 
\Vakeeney Cour"t-House, cupola ..... ·. . . . ......... - ........ ; 252 

1 
• • • • •• • • • • j · · · · · · -, · · · 

\Valker Schoolhouse, cupola .... - - .......... - ... .' .......... 

1 

252 1 · · · · · · · · · ·, 287 
\Veskan Schoolhouse, cupola . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 253 .... - ..... : ......... . 
\Vestport, College of Redemptorist Fathers ....... :\iissouri.. 247 

1 
.............. _ .... . 

White City ...................................... - ........ · 245 I 263 286 
·white City Baptist Church, spire ......................... _, 250 ......... : ......... . 
\Vhite City Schoolhouse, cupola ........................... i 250 . . . . . . . . . . 286 1 

White Cliffs, cairn ................................. _ ...... i 256 . . . . . . . . . . 288 
\Vhite House on hill, center chimney ....... _ .............. ' 249 . . . . . . . . . . 286 I 
Wilmer .................. __ ....... _ . _ .................. _ . 245 263 286 · 
Wilson .............................. _ .............. - ..... ! 245 266 287 
\Vindom \\later Tower ..................................... · 256 . . . . . . . . . 288 
\Vinona New Schoolhouse, tower . . . . . . . . . . . . . . . . . . . . . . . . . 253 ................... . 
\Vinona Old Schoolhouse, cupola . . . . . . . . . . . . . . . . . . . . . . . . . 253 ................... . 
Zeau Dale .................................. - ........ :_. ~ ~: ______ 24s --~-- -~5-J 

TABI,B OP POSITIONS, AZIJ\ICTHS, AND LBNGTIIS. 

The following tables_give the positions of all points, and the azimuths and lengths 
of all lines, fixed by Coast and Geodetic Survey triangulation in Kansas. 

·These tables may be conveniently consulted by using as finders the five sketches 
at the end of this appendix and the preceding index. In the third column of the 
index will be found for each point, a reference to the page on which its description is 
given, and in the fourth column the page on which its elevation above sea level may be 
found. 

· The azimuth and length of every line over which observations have been made in 
one or both directions are given in the list in connection with the position of one end 
only of the line. 

The positions of all points for which the latitudes and longitudes are given to 
thousandths of seconds have been fixed by a complete adjustment of the triangulation 
concerned, so as to make all the triangles close and remove all discrepancies between 
lengths, azimuths, and positions. Such adjustments are of a very high degree of 
accuracy, as indicated in the preceding pages, for points on the primary scheme, of a 
less degree of accuracy for secondary points, and of a still more approximate character 
for tertiary points determined by intersections only.· In each class all discrepancies are 
removed to the limit given by the decimal place shown. The statements in regard to 
the various degrees of accuracy refer to the manner in which the discrepancies were 
removed. 
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If less than three decimal places are given in the latitudes and longitudes the point 
in question has not been fixed by fully adjusted triangulation, or is fixed in such a way 
as to furnish no check on its position; and the accuracy with which its position is known 
is indicated in part by the number of decimal places given. 

The seconds in meters are given for the convenience of draftsmen. 
In the column giving azimuths, distances, and logarithms of distances various 

numbers of deci1iial places are given, the intention being to indicate the accuracy to a 
certain extent, it being understood that in each quantity two doubtful figures are given. 
In some cases there is very little doubt of the correctness of the second figure from the 
right, and in a few cases some doubt may be cast upon the third figure. . · 

The following tables give the positions of 94 primary stations and 176 subordinate 
stations, or 270 in all. Of these 23 primary and 45 subordinate stations are reprinted 
from Appendix 6 of 1901. The number of new stations is, therefore, 202, of which 7 I 

are primary stations and 131 subordinate stations. 

- -------·--- -------- -- ---------- ··---- ... ·---- ------ -·--------------

Station. 
Latitude 

and 
longitude. 

Seconds! J nack J L 
1

1 

in I Azin1uth. I azimuth. I To stntion. Distance. . ohgn-
tncters. I _____ , ______ __:__:~::__ 

--l-lo_w_l_e_r_(_l\_10-.-)----i-3-08-5-~-J6-.-,~-76-11 --4-9-5.-7 i 0 ' -,~1-o -~· ,;- ---
94 23 39· 564 953. 6 : I 

Jlfeters. 

Ful!on (ll!o.) 

Herry (Mo.) 

Marty 

Haskin 

Thon1ns 

Hckn1a11 

Bebe Mound 

Ka11wnka 

Simmons 

Elevation 

Mabon 

j Powell 

Adams 

Clark 

38 38 43.58<) 
94 18 34. 346 

38 49 J3. 9¢ 
94 33 33.688 

38 59 22. 786 
94 40 15. 04J '. 

38 44 23. 6ro I 
94 41 o6. 663 

38 50 24. 485 
94 53 39. 299 

39 02 32. 453 
95 00 00.343 

1

38 46 J7. 298 
95 03 38. 898 

38 59 34. 317 
95 23 45. 895 

38 47 04,633 
95 26 04. 148 

38 58 59.og6 
95 45 40. 887 

38 47 49.467 
' 95 47 09. 485 

J344· 0 1· 164 42 34. 07 344 ~9 22, 96 
830.6 

Dowler 

431. 6 242 25 32. 30 62 31 ~5· 02 Bowler 
812. 7 31 J 44 47. 67 131 54 Jo. 38 Ful!on 

702.6 295 09 51.59 115 20 17.24 Bowler 
362. o 332 42 35. 51 152 46 47. 57 llerry 

728. o I 182 33 56. 07 2 34 28. 46 lllarty 
100

'
9 I~~~!~~:~~ 1~~ ~! ~~:i!l ~~~l~n 

755. o 229 20 38. 19 49 29 03. 40 Marty 
947.8 301 25 36.89 121 33 28.39 Haskin 

J000,8 
J52.5 

533.4 
939.1 

1058. 2 
1104. 5 

281 25 47.64 
337 24 57. 90 

Ill<} 38 49· 87 
242 09 56. 57 
276 ()') 38. 19 

26o 44 17,28 
3Jo 05 07.68 

142. 9 188 II 23, 33 
JOO, J 232 32 44. 64 

272 27 24. 02 

J822, 2 267 55 10, 50 
984. 2 307 44 I I, 39 

272 28 55, 25 

101 38 17.6J Marty 
157 •9 01. J7 Thomas 

9 41 03.37 . Eckman 
62 J6 12. 33 Thomas 
g6 14 44. 70 Haskin 

So 59 Jo.97 Eckman 
130 17 45. 34 Ile be Mound 

8 12 50. 13 Kanwakn 
52 49 03. 18 Eckman 
92 41 26.56 Bebe Mound 

88 o8 57. 84 Kanwaka 
J27 56 30. o8 ' Simmons 

5 54 41. 19 Elevation 
57 23 56. 09 Kanwaka 
92 42 07. g6 Simmons 

1525. 31185 53 46, J7 
228. 9 237 09 14. 77 

38 55 29. 610 913. 0 1245 52 48. 70 
95 55 41.548 1000.8 318 55 42,33 

39 02 40.¢8 J263.4 284 o6 23,J5 
g6 04 24. 369 ,586. 0 316 32 36. 71 

65 59 o6, 33 

1 

Elevation 
J39 01 03. 61 Mabon 

104 18 Jo. 39 I Elevation 
J36 38 05. 62 Powell 

38 51 58. 9321 J817. I I 19J 44 22. 91 
g6 07 J5. 463 37•· 8 247 19 32. 56 

248 42 31. 97 
I 284 42 27,90 

II 46 Jo, 48 Adams 
67 33 05. 94 Elevation 
68 49 47. 68 Powell 

104 55 04. 09 llln hon 

I 

27894. 67 4. 4455213 

16154. 20 4, 2o82854 
29150. 23 4, 4646420 

265o8. 27 
21"7·51 

27755. 18 
14132.49 
34322, 37 

4. 4•338J4 
4, 3246428 

4. 4433441 
4, 1502J86 
4. 5355773 

25514. 39 4. 4o67853 
2J302, o6 4. 3•84216 

29251. 15 
243o6. 52 

4.4661429 
4. 3857228 

30503.42 
163,<;2. 87 
32838. 77 

4· 4843486 I 
4, 21352~9 
4. 516380<) 

34589.86 
380S4. 37 

23356.48 
47193. 29 
32505. 09 

31667, 3J 
35914. 14 

20759. o6 
~0206. 37 
30569. 15 

Jsf'40. 40 
188o8. 38 

2;R82. o8 
l83JO. i7 

20222 .. p 
33769. 40 
Ii940, 16 
3oo88.62 

4. 53&;488 
4. 58o7468 

4.3684075 
4.6738&>3 
4. 5"9514 

4.5oo6112 
4. 5552655 

4. 3172077 
4.0042949 
4. 4852834 

4, 1997662 1· 

4. 2743513 

4, 4453252 
4. 2627o67 

4.30,<;8329 
4. 5285234 
4. 253~262 
4. 4784023 

I 
I 
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Table of positions, azimutlzs, and lcngtlzs-Continued. r===·· -- --- ...... 1~· -1, O>"· ~ Latitude Seconds' 
I 

I and in I Azimuth. 
Bnck I To station. 

I Longitude. tneters. nzituuth. 1 D1stnncc. J"illuns. 

----·---- ·-- ------ - -·--- ···---·· - ----- --- - --

l 0 I II 0 I II 0 II ~ltt'lers. I Meyer ' 38 55 39. 622 1221. 7 236 56 I6. 07 57 04 59, 27 ' Ada ms 23862.87 4. 3777226 
96 IS 15.<)84 3~5.0 293 05 27.32 Il3 12 22, o8 I Clark 173II. I8 

! 
4. 238326<> 

Zcnn l>nle 39 05 I2. 309 379.6 279 00 31. 91 99 13 14. 44 Adntns 2<)400,77 4. 4692440 
¢ 24 34. 322 824.9 3I4 I6 55. 26 I34 27 48. 7I Clark ~-13 4. 5438711 

332 4I 49. 39 152 45 47. 52 ::II eyer l , 16 4. 2<jSI577 

Reinhard 3S 52 07. 050 2I7.4 20S S9 Oj. 70 2<) 04 58, 95 Zenn Dnle 27695. 45 4. 44240.<;_i 
96 33 52. 731 1271. 2 2,,3 43 33. 72 73 53 21.94 Mcver 23,,o6. I7 4.37118I8 

270 I3 59. 70 9" 30 42, 02 Clark 385o8. 2I 4. 5855534 
' 

Humboldt 39 01 22, 730 701.0 249 59 00. 28 70 07 3I,48 Z.enn I>nle 20753. 56 ' 4. 3170925 
¢ 3S 05.666 136. 3 340 24 32. 34 100 27 I I. 34 : Reinhard I8185. 771 4. 2597316 

l~rricssen 39 II 26. o67 8o3.9 29;1 4I 09. 77 113 52 37. IR I 7.A..'nn Dnle 28582. 29 4. 4560970 
¢ 42 43. 382 lC.i.·p,I 340 I4 43-~ I60 I7 39. I5 H11111boldt I9765. 85 . 4. 2959I55 

340 IS 01. I6o 23 36. I4 I Reinhard 3795I. 00 ' 4. 579230I 

Roh bins I 3S 5~ 52. ooI . I6o3.4 I97 4>l 15. OI 17 51 31. ;;z3 Hrricssen 24426. 90 4. 387&>83 
¢ 41 54,600 ; l3I4.3 25I 47 23. 32 7I 53 33.¢ l!U111bolrlt I4QI4. I7 4. 1735990 

30I 32 57. 75 121 41 46. 70 .Rei11hnrd 23815. cJ6 4.370.%tiI 

White City 38 48 IO, 4741 323.0 I6,1 o6 3s. 66 343 03 .18. <JI) Robbins 2o676. 6o 4. 3154790 
cJ6 43 45. 022 1<'86.4 242 53 48. 14 02 59 59. 56 Reinhard I004o. 36 4. 2052142 

Taylor ;1S 52 .'8. 44 2 1802. 0 23~ 52 40. 38 59 00 32. 71 Rohhins 2113..'I: 79 4. 3249775 
97 00 26. 243 632.6 29" o6 I4. 37 110 16 42.32 White City 25727. 07 4· 4103902 

'Vihner 39 07 16. 239 500.8 254 3~ 47-46 l~i ~; ~~:~ 
Erricsseu 2<)320. 84 4. 467I764 

97 02 2I. 636 5I9.8 3o6 3 24. 05 Robbins 2<>008. 78 4. 4I5I200 
353 59 50.8I I74 OI 03,43 Taylor '26597. 23 4.424S3b4 

Frey 39 01 27. 169 837.9 227 02 5:1· 63 47 07 57. 26 'Vi liner IS8Io.;i6 4. I9H9417 
9i lO 23. 355 561.9 3I7 26 30. 49 137 32 45, 89 Taylor 2I279. 66 4. 3279647 

\'ine Creek 39 o6 o6. 300 196, I 265 49 07. 83 86 02 22. 85 Wihner 30355. 62 4. 4822;i9I 
97 23 21. 9I4 526.6 2<)4 37 55. 17 Il4 46 05. 79 1:-rev 2o6o;i. 29 4. 313931>6 

3o6 09 15. 54 126 23 41. I4 Taylor 41o65.97 4.6I34n21 

Iron !\.found 38 48 29. 935 923.0 197 57 47. 76 I8 02 24, I6 Yine Creek 34253. 50 4. 5347049 
97 30 4l. 549 1002. 5 230 39 26. 35 50 52 11. 60 Frey 37891.44 4, ,,78541 I 

2s9 o7 55. o1 79 26 53. 62 Taylor 44553· 42 i 4. 648SS11 

1'hou1pson 39 04 14, 794 456.3 264 41 30. I4 84 58 07. 67 Vine Creek 38181. I4 ! 4. s8I8489 
I 97 49 44. o67 1059. 3 316 32 I7. 01 136 44 15. 08 Iron :Mound 40075. 82 4. 6028824 

North role :l!ound i 38 57 O<J. 869 304.3 228 5I 50. 08 49 00 07. II Vine Creek 25I83. 03 ' 4. 4011o81 
197 36 3I. 235 752.1 3.'12 I4 I5. 85 152 17 55. 35 Iron :Mound 18113.49 ' 4. 258oo2I 

124 33 21.07 304 25 02. OI '1'hou1pson 23I42. I9 : 4. 3(44044 

Salina linst Bnsc I ;.S 52 25, 110 774. 2 345 46 I9. 74 165 47 07. 53 Iron 'Mouncl 1481. 14 1 3. 873q678 
97 31 57. 754 1392. 2 143 o.S 26. 59 323 05 34. 80 North Pole Mouucl I097s. 1s I 4. 0405304 

Salina \Vest llnse 38 5I 07. 674 236.6 I77 28 56. 39 357 28 43, 58 North role Mound I 1u79. 66 4. 048.1285 
97 36 IO, 840 261.4 248 36 22. 26 68 39 Ol. o6 Snliun H. Base 6552. 446. 3. SI(4035 

30I 27 14. 28 121 30 40:75. Iron ~Mound 9313.8I I 3. 9f"}I274 

Heath 38 50 40. 442 1247. 0 2I7 I3 o8. 57 37 2I 27. 91 ~J~;1~~'.:':~ I ~1563. 7I ; 4. 49918&> 
98 •02 58. 247 I4~·7 243 16 03. 32 63 40 57. 94 39}1· o6 I 4.8o5;323 

252 25 4i1' I6 72 42 21. 7I North Pole Mound 4oo84.51. 4. 6o29766 
274 45 1 . 98 95 05 31, 22 Iron Mound 4689"0 33 i 4. 67m~33 

Lincoln 39 05 29. I83 900· 0 275 3I 24. 62 95 4I 37.30 ·r110mpsou 2347I. 89 4 .• 11os-18o 
9i\ 05 55. 923 I344· 0 35I o6 48. 79 171 o.S 40. 53 Heath .:>7737. 76 4· 44307I3 

Golden Belt 38 s8 42.872 ., ... ,I '" 0, ~.~ SS I3 50. 26 I.,h1col11 2I934·~ 4. 341136o 
98 18 24, 488 589. 4 25-' 57 27. 70 76 15 30.98 Thotnpson 42631. 4.6297346 

303 36 :ii;. 15 123 46 07.94 Heath 26820. 24 4. 4284626 

Wilson 38 51 so. 9:l I50· § 230 56 "~- 33 51 02 57. 34 Gol<len Belt 20I82.61 4. 3049773 
<)8 29 15. 5 373. 233 02 42. 57 53 I7 22. 94 Lincoln 42091. 26 4. 624I9I9 

273 07 57. 76 93 24 27.25 Heath 3&>94. IO 4. s-'lo8577 

Ill ea<les Ranch 3§ 13 26. 686 823.0 290 53 50. 41 l!I 10 37. 33 r ... ;11colt1 4IOI9. 97 4.6I29QS4 
9' 32 30. 5o6 73I. 7 314 30 36.47 134 49 I2.64 Heath 59933.30 4. 777&/;2 

323 I2 24. ~6 143 21 I8. 14 Golden Belt 34001. 33 4.53I4959 
353 I7 21. I 173 19 24. 64 'Vilson 40232. 35 4.6o45754 

Dunker Hill 3" 52 16. 436 5o6.8 I99 5I 29. I3 I9· 57 40. 79 ::lteades Ranch 4I66I. II' , 4.6I97308 
98 42 20, 476 493.6 272 18 47. 22 ! 92 '26 59,81 Wilson 18940.561 4.2773929 
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Table ef pos£tions, azimuths, and lengt/1s-Continued. 

I 
Station. 

I I,atitude I Seconds! I 'B k I 1"o station. I Distance. I I,o~a-and in Azhnnth. . ac I Longitude .. meters. I nz1111nth. I rithm~. 

1··--- --1 0 I II i----- 0 I ,,-1--:---:-- -;; ------·--· 

I .Mefr1·s. 

I Waldo 39 09 ss. 6.is 1716. 1 1255 17 17. s2 [ 75 28 14. 52 Meades Ranch 25783. II 4.4113352 
9'~ 49 50. 128 1203.4 318· 17 14.47 138 :io 11.69 Wilson 44734· 45 4. 65o6421 

.>41 38 12.02 i 161 42 55.11 Bunker Hill 34407. 64 4. 5366549 

!!111e Hill 38 58 57. 310 1767. I 1228 48 22. 761 48 58 32. ~ , Waldo 30876. 871 4. 4&,6332 
99 05 57.933 1394. 4 240 45 :1'· 84 61 o6 37. Mendes Ranch 55185.00 4. 7418210 

289 46 43. 15 I I 10 01 33. 78 Bunker II ill 36312. 86 4.S(>oo6o4 

Allen 38 49 35-689 ll00.51131 19 58.31 311 II 23.81 Blue Hill 2626o. 11 4.4192965 
98 52 18. 705 451. 2 185 24 ss.so I s 26 32.00 Waldo 377&]. 35 4. 5773694 

. 250 59 o6. 05 71 05 21. 30 Bunker Hill 15253. 90 4. 1833810 

Fairn1ount 38 40 30. 165 930. I I 166 28 22. 67 346 24 48.(>9 lllue Hill 35118. 51 4. 5455361 
99 00 16.656 402. 61214 24 45· 88 34 29 45.05 Allen 20400. 25 4.3096355 

I 229 SS 59. 62 50 07 13.57 Hunker Hill 33900.07 4.5302~ 

Hays 
I 

15<}8. 5 243 01 04. 68 63 07 33. '.l Blue Hill 16714. 45 38 52 51. s.11 i 4. 22,>0921 
99 I 16. 771 i 404. 0 1285 34 52. 00 !05 49 54.4 Allen JOOl 2. 55 4. 55(°>4539 

i 318 49 37· IO 138 59 38. 64 Fairmount 35254. 18 4. 5472107 

l,a Crosse 38 35 37.940 116<). 8 \ 179 44 21. lil 359 44 16.98 Hays 35581. 72 4. 5512270 
99 16 IO. 050 1 

243. 21 198 So 46. 8 18 57 IO. 34 Blue Hill 456oc). 74 4. 6590576 
248 34 25.45 68 44 20.70 Fainuount 24757. 55 4. 3937077 

Smoky Hill 38 43 35. o88 to8t. 9 228 57 51. so 49 o8 16.44 Hnvs 31841.32 I 4. 50299IO 
99 32 53. 677 1291). 6 276 42 19. 46 97 02 43.10 Fairmount 47632. 97 I 4.6779076 

I 
301 o8 32."8 121 18 59.04 l,a Crosse 28377. ~H 4. 4529799 

Trego 138 53 55. 551 1712. 9 266 45 32. 75 865921.24 Hays 31832.07 I 4. 5028649 
. 99 38 15.907 383.4 337 51 28. 51 157 54 So· 48 Smoky Hill 10651. 83 4. 3149s85 

Skaggs 138 39 28. 137 867.6 200 40 39· 93 20 45 02.37 Trego 28595. '}~ 4. 4~6:1050 
99 45 14. 932 361.0 246 54 24.o8 67 02 07. 46 Smoky Hill 19465.48 4. 2892652 

i 
279 23 41.o6 99 41 50. 27 I~n Crosse 428oo. H5 4. 6314524 

llig Creek ! 38 55 39. 410 1215. 2 277 44 46. 75 97. 54 53. &] Trego 235o6. 36 4. 3711854 
I 99 54 n. 466 541.1 3:16 o8 43· 13 156 14 20. 16 Skagg• 32735. 53 4.5150194 

Schmidt ! 38 41 46.499 1433.8 2o6 37 25.96 z6 43 01, IO Hig Creek 28741.66 4.4s!)51!8 

1100 03 17.173 415.0 238 02 54· 36 s8 18 ·'5.01 Trego 42636. 72 4. 62<)7838 
279 IO 07. 27 99 21 23. 59 Skaggs 265o6. o8 4. 4233455 

Indian Creek. 38 52 02. o84 I 7~,H 262 05 47· 61 82 27 't 97 Big Creek 4'}857. 68 4. (>977321 
100 28 32. 632 297 17 39· 75 117 3:l 2 .. 97 Schmidt 412ro.93 4- 6150124 

Canyon 138 39 25. 361 782.0 171 53 25. 86 35! 51 59· SI Indian Creek 23570.52 4.3723~1 
1100 20 14. 715 355. 8 236 46 35· I I 57-o6 33.14 Hig Creek 55o62. 79 4. 74o8 2 

262 26 03. 59 82 40 2+45 Schmidt 33581. 99 4. 5261065 

Deaver 138 43 24. 662 76o.4 244 31 00.94 64 45 34. ~2 Indian Creek 37249. 48 i 4. 37n202 
,100 51 47. 401 1145. 0 281 07 58· 72 101 23 56. ~· Canyon 3776<).Ho • 4. 5771447 

Monument I 3S 53 56.464 1741.0 275 32 42.05 95 48 o6.69 . Indian Creek ~s677. 84 ! 4. 5523986 
!00 53 05. 6o4 t35. 0 I 304 29 46. 46 124 46 35. 38 I Canyon 47200. IO . 4. 6744946 

I 354 27 40.96 174 28 29. 97 ! Dea\·er 19573. 42 i 4. ,916666 

Gopher 38 59 27. 457 846. 6 I 293 12 36. 32 113 22 55. 03 l\tonument 258o8. 33 I 4. 4117600 
IOI 09 29. 915 720. 0 I 319 o6 57.25 I 139 18 03. 85 Beaver 392I4. 45 . 4. 5934461 

Shetidau 38 51 33. 573 1035. 2 . 229 18 21. 19 49 25 45. 37 Gopher 22439. 94 I 4. 3510218 

1101 21 16. 871 4o6. 8 I 263 41 01.64 83 S8 43. 22 . J\·Iouumcut 
!~~:~~I 

4.6128294 
I 2&J 17 26. II ">9 35 54· 66 : ncavcr 4.6559767 

Teeters II i 11 39 04 23. I82 714.9 . 288 12 28.94 108 24 30. 55 . Gopher 290JO. 44 i 4. 4628536 

1101 28 35. 773 859. 9 ! 335 57 40. 12 156 02 16. 13 . Sheridan 25978. 37 I 4.4146119 

Wallace l!ln!Ts 38 50 56.391 17~8. B I 200 14 17. 43 20 18 17. 41 Teeters Hill 26.,21. 59 I .1.4235996 
IO! 34 57.~6 13 4.81246 40 59.o6 66 56 58. 70 • Gopher 40031. 20 ' 4. 6023986 

266 36 43· 34 86 45 18. ll . Sheridan I9819. o.~ I 4. 297"'~35 

1'urtle 39 0! 17. 931 553. o I 256 40 32. 90 76 51 09. 15 'J'eeters Hill 24950. 36 I 4. 3970768 
IOI 45 25. 759 619.7 297 It 07.66 117 26 18. 31 Sheridnu ~~;~~: i~ I 4. 594o&j3 

1321 39 or. 79 141 45 36.66 i Wallace Jlluffs 4. 3877590 

Curlew 38 50 26. 101 So4. 8 186 12 37· 93 6 13 35. 07 ' T1irtlc 20219.25 I 4. 3057651 
101 46 56. 687 1367. l l 225 39 53· 92 45 51 26.11 i 'l'eeters I-! ill 3&199.63. 4. 5681974 

266 51 18. 26 86 58 49· 39 I Wnllace lllufT~ 17370. 82 I 4. 2398204 

~Icl .. ane 39 01 54. 3g8 16n. 6 273 31 56. 74 93 39 44.96 I Turtle 17921.88 I 4. 2533836 
10! 57 49· 345 1186. 9 301 26 04· 88 121 40 27. 15 Wallace JllufTs 38773. 86 I 4. 5HH5391 

-------------·-- ----- -· ---'------- - 1323 25 07.96 
143 31 58. 13 Curlew 21>411.95 I 4. 4218oo4 

-----·--
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Table of positions, azimutlis, and lengtlzs-Continued. 

Stntion. az~1~~~h. -i--·~'o s~:=--: Distance. [ ritlt~~~. , 

_ ____ ! ' -·-·- -------·--/ 

Latitude Seconds 
and in Azin1uth. 

_10_1_1_g-it-ude . .. meters. I- ··- _ 
Arapahoe (Colo.) 

' 
Monotony (Colo.) 

0 

38 46 01. 519 
102 05 43. 882 

39 01 44. 752 
102 14 58. 626 

Independence Court- 39 05 3>. 741 
Houst•, high cupola 94 24 57. 613 
or tower (:llo.) · I 

Kan~as City Cntholic 
Cathedral, Eleventh 
street, between 
Broadway and 
Washington (l\lo.) 

Kansns Citv Second 
Presbyterian Church, 
spire (Mo.) 

Westport, College of 
Redcn1ptorist Fa
thers (Mo.) 

39 o6 03. 113 
94 35 20. 437 

39 05 55. 813 
94 35 13. 4481 

39 04 01 5461 
94 35 19. 549 

. I 

Kansas City Astro- 39 05 50. 40 
notnic Station 1882 94 35 22. 16 
(Mo.) 

Harrisonville Cum
berland Presbyte
rian Church, spire 
(Mo.) 

State I4inc 3, stake:: 

Belton South l\letho
clist Church, spire 
(lllo.) 

I\ti~uri ancl Kansas 
. State 14iuc 3, stone 

State Line I 

I\1issouri nnd Kansas 
Stnte Linc I, stone 
(lllo) 

Bnse 1• 

Dase 2• 

Stntc Litll~ 2 

!\tissouri nnd Knusas 
State I..ine 2, stone 

Section I..,ine 1 

38 39 14.918 
94 21 00. 613 

38 46 20.761 I 
94 36 30. 102 

38 48 32. 756 
94 31 49. 882 

38 46 02. 85 
94 36 3<:1. 10 

38 53 o1.8o 
94 36 28. 69 

38 53 OJ. 56 
94 36 28. II 

38 59 27. 48 
94 36 56. 18 

38 59 19. 15 
94 36 59. 80 

3S .W w.30 
94 3b 29. 52 

38 59 10. 39 
94 36 29.49 

38 59 35. 04 
94 40 02. 81 

! 0 I II o 11 I .llleters. 
46.8 : 201 13 23. 16 I 

1059. 4 : 225 59 04. 461· 
' 253 12 17. 04 

138o. 1 , 269 13 17.61 
1410. 2 I 297 10 24. 66 

335 16 03. 18 

21-13 21. 15 'i lllcl,ane 31530. 13 
46 11 49. 31, Turtle 40747. 11 
73 24 03. 41 .

1

. Curlew 283¢. :z6 

89 24 05. 78 lllcl,ane 24759. 27 
117 28 01. 66 Curlew 455¢. 54 
155 21 51. 53 Arapahoe 3201b.98 

i 
1009. 7 ·1 355 15 58. 35 ' 
1,18.\. 6 22 25 22. 42 

I 62 44 18. 46 

175 16 47. 46 
202 19 57. 94 
24• 34 40. 59 

¢. 2 I 273 31 36.5 
491. 1 324 26 47• 9 

· 355 16 oS. 7 
29 52 35. 9 
79 49 21.0 

1721. 2 
323 . .! ! 

272 41 54. 75 
30 55 25. 85 
80 13 o8. 76 

I 
47. 7 319 41 24. 6 

470. 0 ' 354 40 oil. 6 
39.36 41.0 

1554. 1 
532. 7 

46o. 0 Io8 l I 29. 0 
14. 8 135 30 36. 2 

171 35 54. 9 
285 15 49. 6 

640. 2 I 61 36 44.4 
725. 7 ' 167 20 53. 5 

2183217.7 

1010.0 6o 17 46.1 
1203. 5 116 55 47. 0 

148 46 25.9 
233 29 49. 6 
313 19 22. 9 

87.9' 179 59 23 
726. 7 ! 
55. 5 328 59 26 

691. 6 22 47 35 

48. 1 I 117 32 54 
on.6: 

i 
847. 3 345 31 14 

1352. l 88 17 00 

590. 5 19'~ 43 o6 
1439.3 

317. 6 110 31 44 
710. 5 ; 129 32 31 

320.4 ! 11 oS 31 
709. 8 

108<J.4 j 37 55 13 
67.6 ! 

J3 38 09. 4 
144 34 o8. 9 
175 17 16. I 
209 49 30. 3 
259 33 44. 4 

92 48 23.10 
2!0 52 15. 87 
259 57 27. 81 

139 48 44. 9 
174 41 15. 2 
219 33 34. 9 

287 58 55. 0 

i ~~~ ~ ~~:~ 
I 105 17 2l.O 

i 2413351.4 
347 18 32. 3 

I 38 34 o8. 4 
I 
' 240 11 57. 4 
I 2¢ 54 41.9 

328 41 o8. 7 
533457.2 

133 27 40. 6 

359 59 23 

149 OJ 16 
202 44 41 

297 32 54 

165 33 21 
268 14 55 

18 43 o8 

290 31 25 
309 32 14 

191 o8 31 

Bowler 
Berry 
Mnrty 

Independence C.H. 
Bowler 
Berry 
Mnrty 
Eck111an 

22794. 0 
32639. 3 
24838. 7 

149¢.2 
29051. l 
31224. I 
14233. 6 
363o6.o 

Independence C.H. I 14816. 3 
Mnrty 14124. 3 
Eckman . 364,12. 3 

Bowler 
Berry 
Marty 

Jlnskin 

~!~~~kr 
Fulton 

Huskin 
lllurty 
Derry 

Harkin 
Berry 
Marty 
Bowler 
Fulton 

Stnte Line 3 

lkrry 
Haskin 

State Line 1 

Berry 
:llarty 

Base 1 

Base 2 
llase 1 

Htate I..,ine: 2 

:llnrly 

:z6o78. 4 
27487. 7 
11154. I 

3o66o. 1 
25924. 2 
26220. 0 

3666.5 

,m~J 
0830. 8 

15481. 2 
280.~. 8 

23451. 5 
14701.4 
2b444· 8 

552. 16 

8194. 7 
17329. 3 

15. 82 

479. 0 

Section 1..,inc 2 325 45 43 38 59 oS. R4 272. 61· 145 45 51 
94 40 02. &J 69. 3 

llln:tys House, light- 38 59 36. 27 1118.4 ' 275 46 38 95 46 48 Section Line 1 377-8 

.Marty 

4. 3937378 
4. 6589319 
4. 5052989 

4. 3578212 
4. 5137405 
4. 3951284 

4. 1759'~0 
4.463162 
4.494490 
4. 153315 
4. 559978 

4. 1707,187 
4. 149¢61 
4. 5614868 

4.416281 
4. 439138 
4. 047434 

4. 486573 
4. 4137o6 
4· 418633 
3. 564250 

3. 88o372 
4. 392993 
3. 834472 

4.1~ 
3. 448518 
4. 370170 
4. 167359 
4. 422341 

2. 74207 

3. 913532 
4. 238782 

1.19931 

4. 290856 
3. 680172 

2. 43336 

2. 89111 
2. 92022 

2. bS034 

2. 57i27 
2. 02720 111ng rod* 194 40 18. 43 443. 4 348 54 34 168 54 36 ill arty 423. S 

Lenexa Methodist 38 57 45.>36 1394. 8 ;I 44 44 50. 7 224 39 oo. 1 1· Thonrns 19120. 6 4. 281502 
Episcopal Church, 94 44 21.174 509.8 111 21 36.3 291 11 41.5 Bckman 24407.0 4.387514 

spire .. l _______ '------'l-24_3_0_3_3_9_. o-'---63_. o6--13_._9_:.
1
_l\_· l_n_rt_y _____ __,_ __ 6644 __ ·_7__,_3_._8_22_4_7_8~ i 315 14 10. 6 i 135 20 57. 2 , Berry 22181. 8 4. 345997 

• Xo check on this position. 
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Table ef positions, azinwtlis, and lengtlts-Continued. 

I [ Se~onds. 
! 

i Dis ta nee. , 
Latitude 

I 8tatio1L 

I 
and Azimuth. Back To station. Loga-

' ,111 azin1uth. rithtus. longitude. 1neters. 

' -·------1 1· 

J 0 I /I [ 

--- ----
r, II 0 ' II J.lfefe.rs. 

Olathe High School I 3s 52 41.t,; 1294. 7 3~~ ~tu 
143 29 30. 2 Haskin 19~0.o 4. 281716 

: 94 48 58. 21 1417.9 237 53 17. 4 Thomas 7 2.0 3· <]021JO 

I 138 37 26.6 318 30 26. 9 Ecktnnn 24286.6 4. 385367 

Olathe Methodist J 38 52 50.54 issS. 4 SS 26 07 235 23 17 Thomas 7934· 1 3. &J9495 
Episcopal Church, I 94 49 oll.39 202. 2 226 40 38 46 46 14 Marty 17644.2 4. 2466o3 
spire* \ 

1817. 8 6o II 00 Debe Mound 24850. I Olathe Deaf and Dumb, 38 52 sS-9~ I 240 Ol 40 4.39s329 
Asylum, new chim- 94 48 4S· 7 lJOJ. 4 137 14 38 ; 317 07 30 J-<;ck1nan 241o8. 8 4. 382176 
ney* I 

Dennis Barn, cupola 38 51 58. 426 18o1.5 61 20 45. 8 1241 18 28.2 Thomas 6o37. 4 3. 78o849 
1885 94 49 59.624 1437.4 143 17 o6. 3 1 3~g ~~ ~n 

I<:ck1nan ~o6.6 4. 3875o8 
225 43 48. 6 Marty 48. I 4. 293320 

Ochiltree Church, cu- 38 46 o6. 78 209. I 28s 26 04 i 135 31 02 Haskin 11923. 0 4. 076387 
poln* 94 49 02.54 bl. 3 90 57 15 270 48 o6 Bebe 1'1ound 21158. 9 4. 325493 

188s 

Spring Hill Methodist I 38 44 34. 316 10sR.1 1s2 02 34. 8 332 00 05.9 1~honrns 12226. 7 4. o87310 
Church, spire . 94 49 41. 630 wo5. 4 ~5959·2 278 51 15. I llebe "!ound 20464. 2 4. 310994 

271 28 32. 6 91 33 54.9 Haskin 12441.3 4. 094866 
I 

Spring Hill Presby- I 38 44 36. 424 IJ 23. 0 151 46 13. 6 331 13 43. 9 1~hornns 12184. I 4. o85~92 
terian Church, spire 94 49 40. 340 974. 2 271 46 46. 8 91 52 o8. 3 Haskin 12412.0 4. 093 42 

! gS 48 24. 9 278 39 39· 6 Dehe l\louncl 20484.9 4. 31!434 

Gardner :IJethodist , 38 48 33. 6oo !036. 0 ;o 26 37-S 2.)0 21 31. I Bebe ::\loun<l 12530. 0 4.097951 
Church, spire \ 94 55 29. 799 719.0 165 34 57. 9 345 32 04. I Hckntan 26711.4 4. 426(,y7 

217 55 46.4 37 s6 55. 7 Thomas 4335. 5 3. 637042 

I ' G n rd n er . Catholic J 38 48 33. 74 1040. 3 jO O<) JS 250 04 16 Bebe Mound 12368. 7 4. 092323 
Church, spire* 94 55 36. 97 892. 0 219 43 26 39 44 40 Thon1as 4440. 5 3. 647435 

Hesper Schoolhouse, : 38 53 56. 45 Zj40.6 199 53 30 19 56 01 Eckman 16g23. 9 4. 228501 I belfry<' I 95 04 05. 78 139.3 293 20 48 tt3 27 22 Tho in as 16426. 6 4. 216341 

Ed~erton Presbytc- I 38 45 54. 76 1688.5 99 20 31 279 18 41 Behe :Mound 4288. 9 3. 632345 
rian Church, spire* ' 95 00 43· 59 1052. 4 230 52 25 50 s6 S' Thomas 13190. 9 4. 120275 

Blue Mound 138 54 15. 821 487. 8 117 57 02.5 297 48 57. 9 Kanwaka 2ICX)(). 6 4. 32:?2J2 
1SR7 95 IO 5S· 056 1326. 6 225 30 07.4 45 36 55.4 Hckninn 21872. .5 4. 339898 

285 51 15. 4 1o6 02 05. 2 Thon1as ~~~ni 4. 414436 
324 28 36. 6 144 33 IO. I Bebe l\louncl 4. 25819il 

Lawrence, Kansafl 38 S7 25. 6;2 790. 4 40 5i a7.s 220 46 56. 8 Sitnmons 25312. 6 4. 403337 
State University, 95 14 37. 467 902.1 Io6 4 41.6 286 40 56. 6 Kanwaka 13~.2 4. 139414 
north dome, nne- 245 37 53· 7 65 47 Ol. 9 I Hekman 22 . 7 4. 361704 
1non1cter 293 04 38. 3 113 17 48. 3 Thomas 32\1 3.4 4. 51~295 

322 19 51. 2 142 26 44.4 Bebe Mound 26o16.o 4. 415240 

Lawrence Water 38 57 38. 912 1199. 8 40 32 30. 2 220 25 IS. 5 Si1nn1ons ~~z:,a:~ 4.410177 
'fower, pole 95 14 31. 646 761.9 [ •oi 59 o1. 9 284 53 13. 2 I Kanwaka 4. 140129 

24 2541.~ 66 34 46.3 
I {f;t~11:1':iuud 22704. 2 4. 356!07 

323 07 12. 143 14 02. 4 262s7. 0 4. 419245 

Carson 38 54 n.o62 68o.3 '43 26 37.4 223 21 05. 7 Simmons 18s64. 0 4. 268672 
95 17 15. 26o 367. 7 135 42 IO, 5 315 38 04. 9 Kanwaka 13461. 2 4. 1>9083 

238 30 15.s 58 41 02.8 Eckman i9019.8 4. 462694 
307 o8 07. 2 127 16 39· 3 Debe .:\found 24720. 7 4. 393o60 

J,e Compton, U.S.G.S.* 39 00 01. 38 42.6 313 04 00 133 04 24 Kanwaka 1221.9 3. o87018 
95 24 22. 99 553.3 5 49 14 185 48 ll Sin1u1011s 24075. 8 4. 381581 

Big Springs Windmill ~9 00 41.02 1265.0 2Rs 56 03 105 59 II Knnwakn 7480. 5 3. 873~28 
95 28 44. 78 1077. 4 82 4S SI 262 35 12 Elevation 24653. 1 4. 391 72 

Roberts Windmill 38 59 58. 242 179~.8 85 o8 45.9 264 59 33. 2 Elevation 21220.0 4. 326746 
95 31 Ol. 426 s . 2 273 58 45. 3 94 03 20.0 Kanwaka 10s30. 9 4. 022467 

343 12 16. 0 163 15 23. 3 

I 
Sin1mons 24914. 9 4. 3g6460 

Kellams House, chim .. 38 56 22. 630 6g1.8 54 41 39.8 ~~i ~~ ~n 
Mnbon 2~-9 +4365~4 

ney I 9s 31 45. 398 1093.3 103 33 40. I i Elevation 2 • 3 4. 3156 2 
242 so 36. 9 62 5~ 38. 4 Kanwaka 12969. 4 4. ll2g20 

I 334 24 s2.8 154 2 26.9 i Si.mtnons 1qo72.4 4. '.Z8o4o6 
--- ----------

*No ch!'ck 011 this posit:on. 
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Table of positions, azimuths, and lengtlzs-Continued. 

Station. nnd in Azi111uth. nziniuth. 
longitude. meters. 

To station. Distance.! 
Lo~n

rith111s. 
----! Latitude 1Seconds1-·---.-----:ck 

:s :9 53'.~361 16s3.8. ::~; 53.0 - ~~6 4:-:~1-?-_Ia_bo_1_1 _____ 

1

_11-~,-7~-,;-:so-.- --3.-6-79516. 
Ste1lger 

95 45 Io.815 26o.9 97 00 42.9 276 46 52. I Clnrk 32176. I 4.5075~4 
t24 19 35. 6 304 r 2 59. 7 I Powell 18397. 9 4. 264;68 

i 
Carhondnle School- , 38 49 07.096 

hous~.'.stone)cupola J 95 41 13.707 

i 
Prominent Windmill*' 38 47 38. 68 

: 95 40 48. 85 

Scmnton Schoolhouse, 138 46 54. 18 
south end cupola* . 95 43 56, 26 

218.8 
330. 7 

177 32 09. 2 357 31 50. 5 I FK:lae
1
v
1

wataiok1a1 16835. 6 4. 226229 
239 50 33· 8 6o 04 OI. 0 35763. 3 4• 553438 
28o 34 03. o 100 46 or. 7 I Simmons 28153. 7 4. 449536 

i4 26 59. 4 254 23 16. 4 I Mnbon 8911 9 3. 949969 
:~~ ~ ;~J 284 03 52. 9 . ~~;~~i\r 58¢: 9 3. rr:27 
16o 35 47. 8 I ~'.iZ ~ ~: ~ F.levntion ~~~~: ~ !: ~86~~ 
279 40 59. 3 99 50 29. 2 Sinuuons 22270. 7 4. 347733 

92 o6 22 272 02 24 !>fo hon 9191. 6 3. ¢339 
123 23 03 303 20 19 Stenger 7567. 3 3. 87~ 

1670. 6 II I 10 05 51 
1357. 9 161 59 54 

290 03 50 
341 59 °7 

:I-! a hon 4¢5.2 3· 69594 
Stenger 5818. 8 3. 76483 

' 
Knox Knob, top ; 39 oo 34. 6¢ 1070. o ; 36 19 18. 6 216 18 21. 9 Hlevation 

I Clark 
3658. 6 3. 563311 

4. 567568 36946.1 95 44 10. 854 26!. I 64 37 23.1 244 22 52. 9 ! 
97 42 15.5 277 29 31. 4 Adams 29448. 8 4. 469007 

:'>lnrtins Hill 39 03 47. 946 1478.6 0 04 35. I 180 04 34. 8 Elevation 8907. 3 3. 949747 
1888 95 45 40. 394 971. 4 55 04 26. 9 234 50 52. 3 Clark 38o81. I 4. 5&>709 

85 43 41.4 265 31 53. l Adams 27105. 0 4. 433049 

Topeka Insane Asy- 39 03 54. 40 16 77. 7 25 44 00 205 42 05 Elevation 10107. 9 4.00466 
hnn, cupola• 95 42 38. s6 927.2 87 24 28 267 22 33 Marlins Hill 4376. 2 3.64110 

Topeka Methodist 39 03 09.46 291. 7 43 14 44 223 11 34 Elevation 10594. 2 4. 02507 
F<piscopal Church, 95 40 39. 33 945.7 99 20 23 279 17 13 ~lartins Hill 7335. 6 3.86543 
spire* I 

Topeka Fir•t Presby- I 39 02 57. 12 I 1761.6 44 IO 17 224 07 ll Elevation 10228. 2 4.<X'9-'lo 
teriau Church, spire 95 40 44. 78 1076. 8 89 17 21 269 02 27 Adan1s 34141.' 4. 53328 

102 27 56 282 24 50 

I 

!llartins Hill 7278. s 3.80206 

Topeka, State Honse, 39 02 53. 71 1656.4 44 50 03 224 46 55 Elevntion 10197. 65 4.<x>~so 
west wing, flagstaff* 95 40 42. 17 1014.1 103 O<) 19 283 o6 II Martins Hill 7363. I 3. 867o6 

'ropeka, Stnte House, 39 02 53. 52 1650.5 44 55 16 214 52 (),~ Elevation 10204. 7 4,oo880 
west wing, cupola* 95 40 41. 51 998.2 103 IO I.8 283 07 IO Martins Hill 738o.1 3.868o6 

Stone House, center 38 59 12. 18 375.6 53 09 15 233 05 16 Pow~ll 11436. 4 4.ot29 
95 49 •I. 62 520.4 62 46 42 242 35 26 Clark 29112.5 4. 4 4o8 

1o6 35 29 286 26 OJ Adams 22652. 7 4. 35512 
274 19 17 94 21 35 Elevation 5328.6 3. 72661 

White House on hill, . 38 50 57.68 1778.5 95 29 53 275 21 16 Clark 19973. R 4.30046 
center chimney 195 53 30. 79 742. 5 159 24 53 339 23 31 Powell 8957. 98 3. 95221 

217 17 19 37 22 14 Elevation 18669.4 4. 27113 
279 15 29 99 20 43 Stenger 12219, I 4. o8704 

Buriingame School- ' .'l8 45 JJ. 86 365. 7 ll7 15 23 297 04 48 Clark 
:m::~ 4. 43919 

house, cupola 195 50 21. 75 525. 2 220 47 13 40 50 29 Stenger 4.05998 
223 39 46 43 41 48 Mabon 6720. 3 3. 82739 

Eskridge School- I 38 5126.14 8o6.o 123 39 43 303 39 03 Clark 1624.4 3. 26112 
house, cupola * . <)Ii 06 12. 48 300.9 243 40 04 63 46 40 Powell 16958. 2 4. 22938 

Small House I 38 53 26. 56 8r9.o 256 41 26 76 48 26 Powell 165~.9 4. 21890 
'¢ o6 50.29 1212. I 12 39 40 192 39 24 Clark 27 '4 3. 44239 

251 20 51 71 34 09 Elevation 32247. I 4. 5o849 
191 35 52 II 37 23 Adams 17453· 8 4. 24189 

nuffnlo Mound, nzi- 39 03 42. 898 1323.0 359 48 30. 6 179 48 30. 8 Adams 1909.8 3: 280<)82 
mnth mark ¢ 04 24.634 592.3 95 3r 20.5 275 18 38. 0 Zenn Dale 29209. 3 4. 465521 

St. Mn rys Catholic 39 II 31. 100 95§· l 311 16 54. 2 "' ,,; ~-· 1 R<=Hoo ~o82, I 4. 545o85 
Church, spire ¢ 03 56.199 1.34 . 7 2 22 22. 6 1~2 22 04. 8 Adams I 362. l 4. 213838 

68 39 42. 5 248 26 41. o Zean Dale 31947. I 4. 504432 

Moss Springs, Mor- 38 53 30. 74 947.8 46 51 29 ,,. "' .. I ....... d 3773. 4 3. 57673 
gnns barn, ventiln- 96 31 58. 52 1410.4 2o6 15 26 :z6 20 o~ Zenn Dale 2413r.8 4. 38259 
tor 258 35 21 78 43 5 Meyer 20213. 0 4. 30563· 

Newbury Catholic 39 05 05. 40 166. 5 297 00 42 117 04 31 Adams 9795. 8 3.991~ 
Church, spire* !}6 IO 27. 28 653. 3 90 40 25 270 31 31 I Zenn Dale 20359. 2 ' 4.3o8 

I 

*No check on this position. 

I 
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Table ef positions, azimuths, and lengths-Continued. 

and in Azimuth. Back 
azimuth. 'To station. 

-------
. I 

Distance./ J(h~~;. I,atitude I Seconds\ 

_______ , __ longitude. j 1neters. 

3~-~1-26.33 I :: \·--;:-:: 
..---- ---- --1----- ----

Ahernathys Windmill 
~ 32 17. 23 ' 415. 4 118 36 38 I 203 35 .20 

248 51 28 

United Brethren 
Church, cupola* 

llwight Windmill• 

Dwight M. Jo:. Church, 
cupola* 

White City School
house, cupola 

38 56 33. 71 
¢ 33 41.00 

38 50 55. 71 
9(i 35 II.53 

38 50 42. 58 
¢ 35 36. 22 

38 47 49.350 
!J6 43 56. 459 

White City llaptist '38 47 36.948 
Church, spire ¢ 44 o6. 791 

Fort Riley Reservoir, 
top 

39 04 14.644 \ 
¢ 47 28.¢5 ' 

Hollin~ers 
cupola* 

House, 38 53 57.¢ 
!J6 sl\ 22. 16 

Grand View School
house, be 1 fry 

39 01 07. 733 ! 
<JI• 48 q. 047 I 

i 

1039.41 I 58 04 
987. 4 ' 144 28 03 

451.6 
6¢.3 

1787. 2 
534· I 

238.5 
338.0 

67 41 04 
220 48 40 

68 21 04 
223 45 36 

I JI 51 07.0 
164 19 54. 7 
2025731.7 
241 19 33. 7 

112 51 05.4 
165 14 38. 0 
206 56 03.1 
240 35 47. 0 

3 32 56. I 
41 s8 09:2 

104 42 31. 7 
207 15 00. 4 
291 19 26. 3 

58 28 17 
166 50 so 

353 37 05. :\ 
49 30 30. 7 

119 13 22. 8 
202 35 29.4 
268 o8 12. 2 

Ahilene Cutholic Col
lege, CU\>Ola 

38 56 35. 246 1· 1086. 8 
97 12 54.453 1311.4 

59 54 10.5 
139 27 22. 7 
201 59 07. 4 
290 16 58. 5 

German J,uthernn 
Church, spire 

Salina \Vest Base 
Latitude Station 

! 1msworth Wnter Tow
er, pole 

rmsworth Astronomic 
Station 

:Ellsworth :>forth Base 

1'1\sworth South Base 

38 42 53. 948 
98, 54 44. 315 ' 

:18 51 07. 67 
97 36 10. 51 

38 44 10. 400 ; 
98 13 55.321 I 
38 43 48. 76 
9~ 13 44.98 

38 43 57. 51 
1\ 13 3H. 74 

39 43 5'- 21 
9S 13 44. 28 

:EllsworthSchoolhouse,138 43 50. o6 
cupola 98 13 44. 13 

Salina, Phillips Honse, 38 50 2•l. 26 
dome 197 3.i 52. 83 

Salina, St. Johns Mili-138 51 45. 51 

I 
tary College, vane 97 36 30. 95 

_ on tower 

236. 6 
253.5 

:120. 7 I 
1336. 2 I 

I 1503.5 I 

1086.5 : 

1773 .. ; ! 
935. 7 

16o9·9 I 
1009.5 

1543.6 j 
1o65.8 I 

624. 71 
12i4· 2 l 

! 
140:1- 3 
746. 2 

61 07 44. I 
195 49 44. 5 
200 57 59 
215 02 53 

29 10 10. 5 
122 40 45.2 
232 45 53. 2 
3JI 52 07, 0 

29 09 S9 
134 47 34 

9 o6 17 
219 14 25 
154 34 30 

27 16 26 
176 54 02 
209 29 16 

~~ :~ ~~ 
91 or 27 

140 29 58 
38j ~ f~ 

0 I fl 

249 56 11 
298 35 37 

23 40 II 
69 ()() 16 

181 57 57 
324 25 17 

247 :is 42 
40 49 29 

248 15 58 
43 46 41 

291 40 46. I 

344 17 25. 2 
22 57 38. 7 
61 25 52. 2 : 

292 40 51. 0 
345 12 15. 0 
26 s6 16.6 
6o 42 12. 0 

183 32 39.9 
221 50 00.;l, 
284 33 o8. 8 

27 18 oo.6 
Ill 25 21.2 

238 26 59 
346 48 19 

173 37 17. 7 
229 22 50. 6 
299 04 28. 6 
22 38 58. 0 

88 14 35. 5 

239 43 00. 6 
319 20 47. 6 

22 00 42.4 
110 24 48. 3 

241 04 16. 3 
15 51 15.7 
21 Ol 17 
35 07 40 

no()() 

209 o6 53. 0 
302 31 o8. 7 

52 52 44.8 
132 00 50.4 

339 29 21.9 

209 09 55 
314 47 24 

189 o6 16 
39 14 29 

334 34 23 

White City 
Reinhanl 
Zean Dale 
M<;Y'" 
Reinhard 
Humboldt 

White City 
Reinhard 

While City 
Reinhard 

~~bt\~s 
White City 
Reinl1ard 

~~ttl~lS 
White City 
Reinhard 

Robbins 
1'aylor 
\\'ihner 
Erricssen 
Huntholdt 

Taylor 
Willner 

Robbins 
Taylor 
\Vi truer 
Hrricsse11 
Humboldt 

Iron Mound 
Vine Creek 
Frey 
Taylor 

Fairmount 
Allen 
Russell :SW; Base 
Russell SE. Base 

Salina W. Base 

Bossing 
Wilson 
Heath 

1 
Shcrn1a_n 

J<:llsworth W. Tower· 

Ellsworth Astr.Sta. i 
1'1lsworth W.1'ower-

Ellsworth Astr. Sta. 
Ellsworth N. Hase I 
Ellsworth '\\1

, Tower: 
I 

207 16 25 
356 54 02 

2<) 29 19 

320 os 51 
J19 19 26 
270 43 50 

Ellsworth Astr. Sta.~ 
Ellsworth S. Base \ 

I 
Ellswo':th N. Base ; 

Thompson I 
Iron Mound 

:'.l::~pson I' ~20 21 39 
125 37 09 
266 51 39 

Iron Mound 
Heath 

*No check on this position. 

llfete.-s. 
17655. l 

2622. i 
278o1. 6 
21726. 5 

8227. 9 
10954. 9 

13393. 7 
2906. 6 

I 26<)o. O 

36o6.8 

2570,,. 7 
21224. 5 

707.5 
16589. 0 

25618.5 
21528. l 

1159. 6 
16<)?2. 6 

QQ68.4 
28015.5 
22170. 7 
14¢8.4 
14546. 4 

3508. 8 
25281. 8 

4211. 6 
23205. 9 
>3.i30. 4 
2o657. 1 
14642. 8 

9174. 0 
t287j.1 
21236. 8 
19156.9 

15689, l 

26357. 4 
19903.1 
27231. 7 

jI2. 5 

309.2 
564.0 

107. 7 
21 I. 23 
621. 2 

~:~ 
264. l 

335o8. 0 
6951.o 

4o652. 0 

29974.0 
10362. 8 
38327. l 

4. 24687 
3.41875 
4. 44407 
4.33699 

3;91529 
4. 03961 

4.1269o 
3.46339 

4. 10346 
3. 55712 

4. 4°'.i995 
4. :126838 
2. 849703 
4.21~21 

4.4o8553 
4. 3;3oo6 
3. o64311 
4. 230261 

3. 998626 
4.447399 
4-345779 
4.175175 
4. 162756 

3. 545154 
4. 4028o8 

3. 624446 
4. 365599 
4. 36792_; 
4. 315009 
4. 165624 

4; 473624 
4. 365391 
3. 937171 
4. 283898 

3· ¢2559 
4. 10<)818 
4.327o88 
4. 282325 

Q, 8<)597 

4. 195598 
4. 420903 
4.2g!lq21 
4.435074 

2. 8528o 

z. 03232 
2. 32475 
2. 79320 

I. 65358 
1.82239 
2. 42185 

4. 525148 
3. 842046 
4. 609o82 

4. 476745 
4.0I.'i479 
4. 5835"6 



APPENDIX NO. 3. TRIANGULATION IN KANSAS. 

Table ef positions, azimuths, and lengtlis-Continued. 

·--------~-----~-----------·-----·~--------

! Sel~:•dsl Azimuth. nz1l1~~~h. I To stntion. ! Distnnce. l Station. 

Soldier Cap Mound* 

Sugar Loaf Mound, 
ruck pile 

Lincoln College, cn
poln 

Turkey Point 

Small Peak 

Lone Tree (cot ton
wood)* 

Hunker Hill Wnter 
Tower 

Dunker Hill !lletho
<list Church, spire 

Dunker Hill School
house, cupola 

Dunker Hill Flouring 
Mill, iron chintn~y 

Russe 11 'J'ri pod 

I,atitude 
and 

longitude. 

0 " 

;18 42 :;8.46 
97 47 51. 84 

38 49 28. 37 
97 55 50.04 

39 01 59.So 
<)8 OCl 50. 8.j 

39 03 36. 31 
97 59 48. 92 

38 52 15. 48 
<)8 42 18. 17 

38 52 34.81 
98 42 01.34 

38 52 30.80 
<JR 42 24. 02 

Russell High School, I 38 53 19. 51 
cupola, pole · 98 51 40.44 

Russell :s'orthwest 38 53 36.93 
!lase <)8 49 29. DO 

Russell Southeast Bnse 38 51 22. 30 
9~ 47 08. 07 

Russell :s'orth School, 
tall cupola 

Blue Hiii, T:. S. G. S. 

Russell SE. Dase Astr. 
Sta. 

Salina Paper Mill, tnll 
brick chi 11111ey 

38 53 53. 99 
<)8 ·51 32. IO 

39 20 29. 64 
98 18 59· 83 

38 51 22.~0 
!JS 47 07. ni 

38 50 54. 29 
97 35 55.So 

. 111eters.; I J I 

l_.18o2.~-1. 017~ 04 :~ J-03-56_1 _0_3_3_2_ ~l~~=pso~---- -~-~-e-~~-•.. -~- 1 

1252. 5 I 247 34 20 . 67 45 05 Iron Mound 26893. 2 

i 

1~~:~ I' :~~ ~~ ~~ j ~~~ ~ ~~ ~i~~~in ~~~~1:~ 
197 50 17 17 54 07 Thompson 28720. o 
272 42 11 92 57 57 Iron Mound 36437. 5 

1844. I i 337 54 14 
1222.8 I 66 •8 D9 

121 58 19 

534.4 
1100. 2 

157 57 55 
I 246 12 08 

301 43 23 

Heath 
Golden Helt 
Mendes Ranch 

226o4. 8 
15079.6 
40143. 6 

I I 

112 09 00 
202 15 04 
244 DO .57 
312 38 26 

292 04 II 
22 18 o6 
64 14 II 

132 43 19 

Golden llelt 
1 .. iucoln 
Thompson 
Heath 

ll923. 9 
1839<>.1 
33739· I 
15324. I 

~~:~ 300 44 o8 
337 36 24 

3 5.5 DO 
. 645946 

1119.8 j 71 27 54 
ll76. 2 ' Ill 33 53 

477-31 50 13 o6 
438. 0 71 15 37 

IJO 02 26 
I 161 3s 32 
; 272 13 51 

7073.4 
32.3 

i 

949.71 
579.0 ' 

I 
1218.3 . 

1324. • 1· 

601. 6 
974.6 

69 32 01 
1(10 57 45 
274 02 17 

69 41 51 
16o 40 52 
199 31 27 
274 07 34 

49 27 24 
6<) 25 o6 

161 37 02 

294 51 35 
27 41 o8 

177 19 01 

1I6 50 25 
I&i 55 44 
216 JO 10 
278 09 03 

7 37 04 
27 45 17 

1138, 7 i 283 28 32 
6<)8.9 1· 28 49 37 

ll2 36 52 
179 02 16 

687.61 66 20 03 
194 6 II7 22 07 

. I •40 43 05 
173 32 05 

' 256 26 19 

1(i&j, 7 
773.5 

28o 02 45 
282 42 03 
3o6 17 30 
184 43 12 

120 57 35 
157 41 57 

' 183 53 42 
244 56 24 

251 16 II 
291 30 01 

230 01 51 
251 09 20 
28<) 47 34 
341 33 48 

92 22 02 

249 25 38 
340 52 54 

94 10 22 

249 35 24 
340 35 57 

19 37 27 
94 15 35 

229 16 13 
749 18 53 
341 32 21 

114 55 43 
207 39 DO 
357 18 26 

2<)6 41 26 
4 56 53 

36 42 15 
9'~ 14 54 

187 36 40 
207 39 54 

103 33 DI 
20.~ 47 50 
292 26 30 
359 02 03 

246 16 48 
2'}7 10 17 
320 41 36 
353 30 24 

j6 29 20 

JOO 04 02 

102 47 49 
126 20 15 

4 44 18 

14,) 57 41 
1;8 47 49 

Lincoln 
Golden Belt 
Wilson 
Mendes Ranch 

Golden llelt 
I,..incoln 

Fninnount 
Allen 
Blue Hill 
Waldo 
Wilson 

Allc11 
Waldo 
Wilson 

Alle11 
Waldo 
Mendes Ranch 
"'ilson 

Fninnount 
Allen 
Waldo 

Bunker Hill 
Allen 
Waldo 

Dine Hill 
Waldo 
Mendes Rnnch 
llunker Hill 
Allen 
Fairtnount 

llu11ker Hill 
Allen 
lllue Hill 
Wnldo 

Allen 
Hine Hill 
Russell :s'W. Dnse 
Waldo 
Dunker Hill 

Russell NW. Base 
Dunker Hill 
Russell SI» Base 
Waldo 

J,..iucoln 
Golden Belt 

35677. 0 
33325. 4 
33627. 4 

8432.6 

28,;21.5 
9483. 7 

33923. 6 
1.12¢.8 
36374.2 

t'J~t; 

1587S. 8 
34020. 0 
40-~78, I 
18511.9 

34119. 8 
15322. 8 
33<)00. 4 

10481.0 
10578. 2 
2S28>. 3 

1062,;. I 
8.\90.0 

25785. 5 
30185. 0 

8181. 2 
3o622. 8 
5364.4 

34553. 0 
7132.0 

33537.2 
403o6. 9 

914. 0 325 49 25 
1432. 8 j 35H 47 26 

687. 6 . <)D 

188.31 
2j0 Russell SH. Hase 6.16 i 

1674. I I 138 41 38 
1345. 6 ! 175 47 13 

I 3DO 23 43 

318 41 28 
355 46 51 
120 27 00 

•No check 011 this position. 

Salina West Dnse 
North Pole lllonnd 
Iron Monnd 

' 

Loga
rithms . 

4. 5Q6o52 
4. 429643 

4. 023851 
4. 518848 
4. 458185 
4, 561549 

4.354201 
4. 178391 
4. 6o3616 

4. 076417 
4. 264583 
4. 528134 
4. 185374 

4. 552,;88 
4. 522776 
4.639759 
3. 925961 

4. 4s2116 
3. 976979 

4. 530502 
4. 1H4bDO 
4.56o794 
4. 537229 
4· 276o8H 

4.1¢234 
4.531207 
4. 271418 

4. 200817 
4. 531734 
4. 612491 
4. 267450 

::~~~~~ 
4. 530973 

4. 020404 
4. 0'24410 
4.451514 

4. 364199 
4.4B9D08 
4. 666249 
4. 134714 
3. 8428o2 
4. 428o79 

4. 026250 
3.928910 
4,411376 
4. 479791 

3.912819 
4, 4861J45 
3. 729521 
4. 538486 
3.853213 

3. 4789fo 
4. 134543 
3. 8<)7543 

. 4.473570 

4. 525527 
4. 6o5379 

o. 78958 

2, 739881 
4. o64941 
3.944022 



COAST AND GEODETIC SURVEY REPORT, 1902. 

Table of posiizims, azimutlzs, f!-?Zd lcngt/is-Continued. 

Sfation. 
l,ntitude Seconds ! Enck 

1 

J_ogn-
and iu Azin1uth. . th To station. ' Distance. rt'thins. 

--~-o_n_g_it_u_d~ _m_e_t_e_rs_. ----··-- i, __ a_z_u_n_u __ · _, ___________ 1 _____ ------I 

New Catnhria Church 
(stone), white spire* 

Section 31 1 T. 13, R. 12, 
SW. cor., stone 

Section 13, 'l'. II, R. 1, 
N\V. car., stone 

Section 22, T. 14, R. 14, 
NW. car., stone 

Gorham Elevator 

0 " 

38 52 44. 04 
97 30 24. 78 

38 52 J5. 02 
98 42 22. 88 

39 o6 52.oS 
97 23 22. 70 

38 49 38. o6 
98 52 23. 47 

38 52 52.6g> 
9<; OJ 21.654 

Walker Schoolhouse, 38 52 09. 717 
cupola 199 04 28. 276 

I 

Church, tower 99·09 01. 355 
Hertzog Catholic 138 51 23.044 

Knt!terinestadt Cat ho- i 38 55 38. 2J3 
lie Clturclt, spire l 99 12 59. ~75 

I 
j 

Victoria, Stable cupola ! 38 50 48. 995 
west of \ 99 IO 22. 285 

:Bilis Schoolhouse, ! 38 55 58.59 
tower* i 99 33 35· 9<S 

Round Top Monnd 

state Forestry Station, 38 59 37. 31 
large windmill• 99 44 JI. 55 

I 
Wakceney Court- I 39 01 31.37 

House, cupola* I 9'-J 52 !j1j. 66 
I 

Ransom Schoolhouse, · 38 38 03. 97 
cupola* , 99 56 03. 62 

I 
Ransotn Gd.st111ill, 1 38 37 59.50 

smokestack* I 99 56 02. 86 

Castle Rock 

Bluff 

Hill 

I
i 38 51 23. 309 
100 IO o6, 518 

138 51 32. 6o4 
1100 12 02.959 

I 

1

38 40 JI. ll;I 
100 29 30. oS8 

I 
Russell Springs Seltool-138 54 .v;. :i2 I 

house, cupola* 101 10 51, 96 

Russell Springs Court-138 54 44. 63 
House, cupola* 101 10 47. 99 

Clturclt, ~pi re* 101 10 17. 52 

1358.0 
597.3 

0 ' " 2 57 18 
JJ2 54 30 l 

463. 2 232 53 37 
551,6 

16o6.o 
545.4 

1173. 6 
566.1 

J624. 7 
522.0 

302 27 I) 

33 59 48. 9 
99 44 40. 2 

149 24 17. I 
294 50 38.5 
356 04 27. 5 

29 03 33.8 
lo6 22 52. 6 
170 15 28. 2 
285 02 38. 7 

Jr.:~ I 
710 5 19 35 58.3 
32:1 I 121 34 04. l 

t 197 29 30. 0 
327 46 30. 2 

1510. 7 
537. 4 

18o6.6 
866.6 

1821.6 
1295.4 

1150. 81 278.0 

1o6o.o 
J411. I 

122. 5 
87.3 

lB:\oj.6 
6<). 3 

718. 7 
157· 2 

1005.3 
71,4 

342. 7 
727.4 

1490-.l 
1252.0 

1376.2 
1156.1 

J795.8 
422. 1 

131 15 45. 3 
202 54 11.3 
322 29 04. 9 

274 36 35 
6o 39 46 

9.l J5 46. 3 
270 16 21.8 

335 Ol 33· 5 

316 26 22 
61 o6 07 

303 34 30 
10 26 s8 

123 14 51 
260 33 01 

123 43 34 
26o 02 57 

46 38 38. 4 
92 39 48. 6 

2504631.5 
330 54 36.3 

42 35 52.3 
92 t6 05, t I 

253 19 29. 3 II 
324 52 33.0 

100 34 45.5' 
·126 48 22.0 
183 36 54.3 
286 36 41. 2 

68 18 57 
192 55 13 

68 48 51 
192 09 27 

68 23 49 
187 51 26 

0 ' It 

182 57 07 
312 So 40 

i 1\fe/n-s. 
Iron Mound f 7846. 2 3.8g46s8 

4. C>!J68ii7 North Pole Mound 12047. 2 

52 53 39 

172 19 48 

122 27 14 

2J3 50 33. 2 
279 35 18. 4 
329 21 2,l· 6 
ll4 56 !9. I 
:76 05 oB. 2 

2o8 56 14. 7 
286 15 27. 8 
350 14 .>'·9 
105 IO 16.4 

'99 31 30. l 
301 29 30.8 

17 31 25.3 
147 51 58· !; 

187 05 05.5 
253 16 14. 6 
58 50 39. 7 

110 36 29. 2 I 
146 45 34. l 

I 

Bunker Hill 

Vine Creek 

Allen 

I.a Crosse 
Hays 
Blue Hill 
Allen 
1:nirmount 

I.,a Crosse 
Hays 
Blue Hill 
Allen 

Ln Crosse 
Hays. 
lllue Hill 
Fainnount 

La Crosse 
Hays 
lllue Hill 
AlletJ 
Fairmount 

3u 12 02. 7 , Hays 
22 56 57.3 [ Jllne Hill 

142 35 24. o Fairmount 

94 47 28 
240 36 50 

273 o6 02. 8 
90 30 34. 2 

J55 01 57. 3 

136 30 43 
241 00 2I 

123 43 45 
190 26 05 

303 10 20 
8o 39 46 

303 39 03 
8o 09 41 

226 28 32. 4 
272 28 14.5 

70 56 24. 2 
150 58 52. 7 

222 26 59· 0 
272 05 44.0 

73 JO 35· I 
144 sB 02. 3 

28o 20 49· 4 
3o6 33 35. 4 

,J ~~ ~~:~ 
248 !2 25 

12 56 04 

248 42 16 
12 IO 16 

248 16 55 
7 51 56 

Hays 
Trego 

Big Creek 
Hays 
Trego 

i Trego 
Big Creek 

Trego 
Big Creek 

Schmidt 
Skaggs 

Schmidt 
Skaggs 

Canyon 
Inchan Creek 
Dig Creek 
Schmidt 

Beaver 
:llon11n1ent 
Indian Creek 
Canyon 

Sheridan 
Gopher 

8heridan 
Gopher 

Sheridan 
Gopher 

I 
I 72. 6 

142. 2 

136.1 

38450. 7 
21881. 3 
13o65.4 
14432.8 
22950. I 

34965.4 
17791.6 
12753. 0 
18223. 3 

30928, I 
12:,12. 2 
14688. 5 
23785. 9 

37297. s 
4972. 6 ' 

11854. 3 1 

31920.7 . 
33503. 8 

1!361. 6 
16349. 4 
24040.4 

25118. 3 
7738. I 

224o6. 7 
32693. 7 

2161.0 

14534. 6 
15157. 8 I 
25532. I I 
11130. 3 

12527.9 
15900· 4 

12619.3 
15905.6 

321¢.7 i 

266<)5.5 I 
24olj3, 3 ' 
20346.81 

30427. 5 . 

~~:i1 
22o84. 3 ; 

i 
32863. 9 I 
426o2.9 
2uf>7. 2 I 
4929. 7 ' 

16214.6 i 
8831.4 I 

J.86og6 

2. 15305 

2.13413 

4. s84904 
4. 340073 
4. u6122 
4. i5935J 
4.300784 

4. 543639 
4. 250216 
4, io5613 
4. 26o628 

4. 490353 
4.o<J0335 
4. 166<)76 
4. 376320 

4.57168o 
3. 696586 
4.073877 
4. 504073 
4. 525094 

4. 055439 
4. 213503 
4. 38094J 

4.399990 
3.888633 

4. 350378 
4. 514464 
3· 334647 

4. 162404 
4. 18o637 

4. 407o86 
4. 046505 

4. 097878 
4. 201409 

4, 101036 
4. 20155J 

4. 507812 
4. 426438 
4. 381716 
4. 3o8497 

4,483267 
4, 378000 
4, 425967 
4. 344olj3 

4.516719 
4.629439 
4. 341775 
3.692816 

4. 20<}906 
3.946o28 

16262.2 \ 4.21u8o 
8g21. 7 3. 950449 

8lBo 3, 923271 
Russell Springs I· 38 54 58.24 

--------------·------·!. __ _ ----- ·--------'---

17093" 8 .. 571 4, 232963 

*No clteck on this position. 



APPENDIX NO. 3. TRIANGVLATION IN K.<\NSAS. 

Table ef positions, azimuths, and lengtlzs-Continued. 

Back 
nzitnuth. 

·- ···---

To station. 
1 
Distance. 

253 

I,oga
rltluns. 

-- s:~-ti-o-n.- -----i--La-~-:~-d~e Js-~f~i-ds 1· -~-:.imuth. I 
longitude.. meters. I 

·- -- . -·- ------· ------ ---·l :------- ---------------·----- -- ··-----
0 I II 

Winona Old- School- I 39 03 43. 46 
house, cupola• IIOI 14 28. 36 

Winona New School· 39 03 45. 255 
house, tower :101 14 43. 599 

Sheridon Butte 139 oo 36. I55 
•IOI 22 24. 477 , 

McAllnster School- 38 59 54.485 
house, spire 10I 23 2i. 667 

Pond 
1891 

38 58 52. 098 
IOI 43 37, 018 

I 
I 

0 I II 

1340. 2 317 ~l 29 
68t.8 93 30 9> 

I395· 6 22 48 oo. 7 
I048, 21 93 25 07, I 

316 28 01.4 

u15.o 452837.4 
589. 0 128 07 46. 6 

276 25 oo. 0 
354 26 07. 7 

I6So.o 
521.4 

45 20 53. 4 
137 40 13. I 
348 s8 35. 2 

170910.5 

:~~ :~ ~~:~ 

Wallace Lntitude :;ta
lion 1885 

38 54 44. 3431 1367. 3 
IOI 35 31. 504 I 759. I 

244 4• 10. 7 
292 36 34. 3 
319 28 42. I 

64 19 09.6 
123 1• 16. 2 
285 51 50.6 
353 19 54.3 

Wallace Railway Of- 38 54 43. 870 i I352. 7 
lice (stone),chimney IOI 35 33. 490 ' · 8o6.9 
1891 

I 
I 

Wallace Church, spire 38 54 56. 931 \ 
IOI 35 34. 283 i 

Wallace Schooll:ouse, 38 55 03. ¢2 

I89I 
cupola, 1101 35 32. 500 

Sharon Springs School-I as 54 oI, 285 
house, cnpola •IOI 45 o6. 505 

S h a r o n S p r i n gs 33 53 49. 837 
Church, s~ire 101 45 oo. 667 

Kansas and Colorado 38 55 31. 028 
Boundary Mark 73~ 102 02 '43· 4 ll 

Weskan Schoolhouse, 
cupola 

Kansas and Colorado 
Boundary Mark 68 

Kansas nnd Colorado 
Boundary Mark 78 

Kansas and Colorado 
Boundary Mark 83 

38 51 56.666 
IOI 57 52. 929 

39 00 •2.642 
103 02 45. o62 

38 5I 30. 148 
IO• 02 42.4!!<) 

38 47 09. 287 
102 o• 4I. 793 

I 

1755.4 
820.0 

122. 2 
783.0 

39.6 
156. 7 

I536. 7 
16.1 

956. 7 
1045. 7 

I747·3 
1276.0 

698.3 
Io84.2 

64 17 42.8 
123 21 43.4 
130 29 24. 7 
28s 41 28. 1 I 
352 55 56. 5 

63 o8 31.8 

:~~ ~ ~~:§ 
286 48 20. 7 
353 10 02. 2 

62 36 20. 5 
121 07 48. I 
I28 58 15. I 
287 23 21.4 
353 40 41.0 

2I 49 33. 4 
I78 01 46.9 
193 30 19. 4 
277 24 I7·9 
291 10 o8.6 

24 00.~1.9 

~~~ ~: ~:J 
290 o8 26.1 

I3 56 03.8 
123 o8 09.8 

~~~ i~ ~u 
46 05 44.0 
I3~ 23 01.4 

~~ ~~ ~~:~ ( 

279 57 05. 0 

¢ 13 44.5 
248 17 04. 7 
3o8 45 28. 5 

23 22 26. 0 
136 58 33· I 
I79 49 41. 7 

64 35 I5.6 
179 5I 20.0 
255 00 49.8 

0 I n 

137 44 37 
273 22 01 

Gopher 
Teeters Hill 

202 43 53. 5' Sheridan 
273 16 22. 6 'Tttters Hill 
136 3I 18. 9 Gopher 

225 20 44.3 
3o8 03 52. 7 
¢ 33 07.6 

174 26 50. 2 

225 13 36. 5 
317 36 55. 3 
168 59 53.6 

~§~ ~; ~~:~ 
329 47 50. 3 
64 51 38.0 

112 So 36. I 

139 34 oS.4 

244 11 59· 5 

~~ ~ ~~:~ 
173 20 15. 7 

244 10 34. 0 
303 16 39· 4 
3IO 23 12. 2 
I05 56 26. 5 
172 56 19. I 

243 01 23. 5 
301 54 52.4 
309 28 27. 8 
106 57 I9. 0 
173 10 25. 3 

242 29 11.0 
301 02 43. 5 
3o8 52 02. 0 
107 32 I8.6 
I73 41 03.0 

201 48 24.3 
3s8 01 34.9 
-13 3I I5. 8 

.~; i~ ~~:~· 
203 59 I9. l 

12 12 I3·9 
97 o6 I5. 2 

110 I4 44.5 

I93 54 I0.5 
303 00 27. 3 
30 56 12. 9 

112 28 38. I 

226 00 48.8 
313 19 59.0 
3o6 II 46. 6 
46 IO 43·4 

IOO 03 56. 7 

278 o6 02, 7 
68 20 10, 9 

128 55 24.4 

~~i ~ ~~:~ 
359 _49 41. I 

244 33 2t.6 
359 5I I9.0 
75 IO 42. I 

Wallace Bluffs 
Teeters Hill 
Gopher 
Sheridan 

\Vallace Bluffs 
Teeters Hill 
Sheridan 

Curlew 
McI..ntte 
Turtle 
Teeters Hill 
Sheridan 
Wallace JllufTs 

Curlew 
Pond 
Sheridan . 
Wallace nluffs 

Curlew 
Pond 
Turtle 
Sheridnn 
Wallace Bluffs 

Curlew 
Pond 
Turtle 
Sheridan 
Wallace Bluffs 

Curlew 
Pond 
.Turtle 
Sheridan 
Wallnce Bluffs 

·curlew 
'l'urtle 
Pond 
Sheridan 
Wallace lllul!s 

Cnrlew 
Pond 
Sheridan 
Wallace Bluffs 

Arapahoe 
.Monotony 
McI.,nne 
Curlew 

Arapahoe 
Kans. and Colo. 73~ 
.Monotony, 
Turtle 
Curlew 

Monotony 
.McI..ane 
Curlew 

Arapahoe 
.Monotony 
Kans. nnd Colo. 73 ~ 

Arapahoe I Kans. and Colo. 73% 
Curlew 

•No check on this position. 

Jlf•le.-s. 
1o670.4 
20409. 2 

24469.0 
20040. I 
I"900.5 

25466. 8 
11346. 7 
18758. 6 
I6S10.5 

23584. 7 
11212.9 
15736. 2 

16328. 0 
21264.6 
5203.0 

23¢2. 7 
35002.4 
1928.j.4 

18336.0 
13¢6.7 
21422. 0 
7077.0 

I8•86. 6 
I3934· 8 
18734. 3 
21464.1 
766$.3 

18447. 8 

!~~~~: ~ 
21595.4 
7470. 4 

I8~84. 9 

:~3~i: ~ 
:21618. 2 
;681.0 

7147.4 
13472. 8 
9n3.o 

34759. 8 
15750. 5 

6876.9 
9535. 9 

34576. 4 
I5494·4 

18092. 7 
21119. 0 

I3779• I 
2468o. 3 

I578o. 5 
¢28.0 

3~·5 I 
~J 
17828,4 
7656. I 

29331. I 

II038. 3 
25951, I 

7427. 9 

4866.9 
I-6471. 8 
23596. 0 

4.028181 
4. 309-~26 

4. 3886I7 
4. 301899 
4.039831 

::~~s~~ 
4. 273200 
4. 22558I 

4. 263304 
4. 145095 
4.33o86o 
3.84¢51 

4. 263132 
4. 144100 
4. 272637 
4. 331713 
3. 849313 

4. 265945 
4. IJ6759 
4. 266245 
4. 334362 
3.873343 

4. 269r6o 
4· 134313 
4. 263790 
4. 3348I9 
3. 885415 

3. 854147 
4. 129457 
3. 964874 
4.541077 
4. 197295 

3. 837395 
3. 979363 
4.53878o 
4.190I74 

4. 257504 
4. 324674 
4. 139220 
4. 392351 

4. I<)8122 
3·¢3.'>37 
4. 486324 
4. 3973.<;8 
4. 205978 

4. 2~1113 
3.88.i009 
4.467329 

4. 04290• 
4. 414155 
3.87o86.\ 

3.687•54 
4. 189541 
4. 37:z838 
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Table ef positions, azimuths, and lengtlis-Continued. 

Station. T "t' I D' t , • I I.oga-o SU:i ion. 1s ancc rithtns. 

-------- ------ - --- ---
I 

Latitude 1
1
Secouds 

and in 

l
-

3
:

9
01:g~~:~ 1 meters: 

Back I' -A-z-~n!ll~-h-·_ 1_a_z_.i_tt_lt_it_h_._ -- . 

0 I /I 
\ Dial 15 03 832 1!8. 2 273 37 23. 35 

29 22 38. 29 

I Kill Creek 

98 46 07.314 175.4 

i 
I 

I..,awrence 2 

39 16 51. 330 
9il 53 52. 373 

39 31. 13.o88 
9'~ 51 27. s86 

I Old Well 2 39 36 42. 7741 
98 33 58. 209 I 

I Brown 

I 

i 
r.ipps 

I 
J...ehanon 

j Cooper 

! 

Herrick (Nebr.) 

Blue Hill (Nebr.) 

39 46 37. 100 
98 42 16.68o 

39 59 40. 677 
98 51 29. 619 

39 49 41. 533 
98 31 37. 195 

39 58 41. 987 
98 35 23. 929 

40 14 55.Boo 
98 45 05. 248 

. 40 17 33· 261 
98 30 35· 592 

I 

Lawrence, U.S. G. S. : 39 31 13.o81 I 
i 98 51 27. 445 

Old Well, U. S. G. S. 

Tipton, U.S. G. S. 

Medicine Peale 

Covert 

I 39 36 42. 824 
I .98 33 59· 502 

: 32 21 33. 77 
i 91! 31 56. 31 

I 
'39 21 37.40 

91! 36 48.44 

I 

39 21 40.58 
98 42 27. 77 

Sec. 16, T. 5, R. 11, SE. I 39 36 39· 57 
corner , 91! 33 39. 12 

Hardilee, U. S. G. S. j 39 So 52. 82 
98 57 01.67 

Smith Center Stand- I 39 46 39. 90 
pipe I 98 46 34. 26 

Smith .Center Court- [ 32 46 33· 57 
House, cupola.• 1 91! 46 53. 49 

I,ebanon ~ethodist 
1

1 

39 48 36.,>6 
Church, spire 98 33 i6. 66 

[. 
L<'hanon Schoolhouse, 39 48 38. 39 

cupola• (/8 33 21. 35 

Knnsasand Nebraska 
State Line A 

40 00 o8.37 
98 51 28. 78 

1583.0 
1255. 2 

403. 6 
659. 0 

13!9.· I 
i;J88.6 

1!46.0 
397. 0 

i154.5 
702.6 

128o. 9 
884.5 

i320· 7 
1419.4 

1i53.4 
1159. 7 

286 3i 07. ~7 
335 35 37. 51 

345 35 22. 00 
7 26 23. 19 

357 12 "9· 17 
23 35 17. 61 
68 ()() 02.01 

327 00 59. 85 
24 47 36. 18 

331 25 o6.55 
359 s6 49.8o 

7 58 23. 47 
69 33 43. 46 

342 04 23. 34 
23 43 35. 68 
94 36 12. 19 

335 19 24. 94 
17 .54 24. 71 

II 05 42.51 
42 00 50. 97 
;6 46 45. 95 

93 27 

67 58 IO, 7 
272 52 31 

3 07 33 
59 32 42 

122 38 05 
174 04 40 

47 51 36 
70 18 29 

1251.4 23 17 00 
664.8 61 31 02 

143 52 31 
203 35 32 

1220.3 

933· 3 

1629. I 
39· 7 

12,,0.6 
815.3 

1035. 3 
1273. 0 

1121. 3 
396.3 

1183. 9 
507.9 

258. 2 
682.7 

102 14 44 

205 48 53 
290 27 21 
347 37 40 

163 46 41 
270 46 05 

13 46 29 

164 54 OJ 

269 00 48 

2 34 44 
. 74 04 50 
229 38 22 

73 41 18 
231 48 59 

198 19 13 
276 33 o8 

J 20 05 

Kansas and Nebraska 
State I,ine II 

40 00 o8. 42 259. 7 195 28 36 
98 So 25. 93 615. r 277 01 14 

--------- ------------~--- _L~~~ 54 

0 I fl 

9il 46 oo. 02 
209 20 17.44 

1o6 36 01. 72 
i55 J!l IO. 69 

i65 38 45· 23 
187 24 51. 29 

177 13 04. 86 
203 27 34· 51 
247 48 53· 58 

I 

:lfeades Ranch 
Waldo 

Dial 
Waldo 

Dial 
Kill Creek 

:11< ndes Ranch 
Dini 
I.,awrence 2 

147 o') 18. 22 i Old Well 2 
204 41 44. 66 I,a wreuce 2 

15r 3r 01. 13 Brown 
179 56 51. 10 I .. awrence 2 

187 56 53. 36 Old Well 2 
249 26 54. 10 Ilrowu 

162 o6 48. 79 
203 39 I!. 05 
274 25 51. 63 

155 25 39· 49 
197 50 17. 02 

Lehn non 
Brown 
Lipps 

Cooper 
l,ipps 

191 02 36. 64 Cooper 
221 47 22. 49 ' Lipps 
256 37 23. ~o I Herrick 

273 27 Lawrence 2 

Jlfeters. 
19817: IO I 
10904. 29 

11631.36' 
14074. 56 ! 
3"858. 07 
26800. 75 

4310,,, 42 
43689. 32 
27034. II 

4. 2970402 
4. 03·;5973 

4. o656305 
4. 1484348 

4. 4893688 
4. 428146g 

4. 6:i-15318 
4. 640,,7.53 
4.4319121 

~:~~~: ~ u~~~~g 
27505. 66 4. 4394220 
52663. 94 4. 7215133 

24251. 31 4. 3847,;52 
16240. 88 4. 21o6o¢ 

17517. 19 4. 2434644 
24412. 03 4. 3~76039 
229B3. 18 ' 4. 3614101 

33040. 00 . 4, 5190400 
29656. 35 . 4. 472!177 

35553. 50 
44447.50. 
21113. 12 I 

3. 377 i 

4. 55o8824 
4. 6478473 
4. 3245648 

0.52853 

247 47 03. 2 
92 52 32 

I,awrencc, U.S.G.8 • 27003. l I 4
1 

.. 
4
4tl:11

1
3 

Old Well 2 30.875 ,,.,.., 

183 07 12 
239 23 43 
302 25 41 
354 03 22 

227 45 42 
250 07 40 

203 14 41 
241 23 48 
323 46 48 

23 40 56 

282 14 32 

25 52 26 
I IO 36 48 
167 41 13 

343 43 33 
90 48 50 

193 43 22 

344 51 04 
89 03 45 

182 34 17 
253 59 04 
49 39 26 

253 35 35 
51 50 05 

18 23 20 
q6 43 28 

181 20 05 

15 32 03 
97 IO 54 

240 28 12 

Meades Ranch 
Dial 
I..awrence 2 
Old Wtll 2 

Dial 
Kill Creek 

Dial 
Kill Creek 
I ... awrence 2 
Old Well 2 

Old Well 2 

Lipps 
Browu 
I .. awrence 2 

I,ipps 
Brown 

I 
Lawrence 2 

I,ipps 
Brown 

I 

Old Well 2 
Brown 
J..,ebauon 

Brown 
Leba11011 

Herrick 
Cooper 
I,ipps 

Herrick 
Cooper 
Lipps 

15043.1 
23671. 8 
33222.6 
28184. 4 

13318.0 
18668.3 
21871. 7 
30371. 5 

466.0 

18o8Q. 5 
2247~. 6 
37244.5 

25o82. 2 
6130.4 

29426. 6 

25146. 7 
6s88.5 

22030. I 
13364. l 
3104. 2 

13274. 3 
3151.0 

28838.4 
23045. l 

854. 21 

28403.2 
21564.8 
1736.4 

I 4. 177338 
4, 374231 
4.521433 
4.450009 

4. 25701 
4. 416o7 

4. 124439 
4. 27rr04 
4. 339882 
4.482466 

2. 66839 

4. 257426 
4. 351769 
4. 571o63 

4:343017 
4. 125940 I 3.491949 

4. 123012 
3. 498443 

4.459971 
4. 362579 
2.931566 

4.453367 
4. 333746 
3.239661 

*No check on this position. 
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Table ef positions, azimuths, and lengths-Continued. 

I

I Latitude I ~:~:1dsl 
Station. and in I Azimuth. 

;_____ longitude. . meters. 

Kansas a~d Nebraska I'~:·~ o-~'.~8 l-2~:.-J 2;7 o; 2/' 

Back I azituuth. To station. 

0 

State I,ine 1* 98 50 20.86 I 494.8' 90 33 17 
l 

97 13 04 
270 33 14 

Cooper 
K.-N. State Line II 

Kansas and Nebraska : 40 oo o8. 37 258. 2 276 59 o8 
State l,ine •* 

1

, 98 50 29.88 7o8.8 269 07 12 
97 o8 51 Cooper 
89 07 14 I K.-N. Stale I,ine II 

Kansas and Nebraska 40 oo o8. 67 267. 4 25 27 51 
State Line C* 98 34 30. 28 718. 2 151 16 10 

205 27 17 Cooper 
331 09 21 Herrick 

Bossing 
1899 

Sherman 
1899 

Loder 
18<)q 

Central 
1900 

l,ittle River 
1900 

Chase 
1900 

Savage 
1901 

Giltnore 
1901 

Partridge 
1901 

Arlington 
1901 

Sunflower 
1901 

Pretty Prairie 
1901 

Cheney 
1901 

Kingtnan 
1901 

Belmont 
1901 

Prairie 
1901 

Sun1uer 
1901 

38 36 46. 004 ' 
·198 r9 rr.381 

38 34 20. 138 
: 97 59 57.623 

38 38 23. 587 
97 52 14. 058 

38 27 05 .. 142 
98 10 05. 636 

38 23 38. 66o 
98 03 03. 368 l 
38 20 43.445 

: 98 25 26. 859 
I 

38 09 23. 350 
98 15 49. 341 

38 10 oo. 941 
97 57 12. 395 

37 59' 14. 373 
98 o6 14.834 

37 52 33. 788 
98 12 07. 349 

37 51 40. 281 
97 51 28. 036 

. 37 46 16. Ill 
98 00 19.195 

I 

37 35 10. 420 
98 09 12. 615 

37 31 13. 481 
97 58 18.214 I 

37 22 2i. 627 l 
98 07 49. 381 

37 24 25. o61 
97 48 15. 243 

Quarry I 37 14 28. 323 
1901 i 97 58 19. 839 

Rutherford I 37 o8 57. 928 
1901 198 o6 31. 618 

Anthony Northwest 37 12 35. 542 
llnse 98 04 03. 454 

1901 I 

!lase 98 01 34. 433 
1901 

1418.5 
275.4 

620.9 
1394.9 

727. 3 
340.0 

1192. I 
8r. 7 

720.0 
1201. 3 

443· I 
361.9 

1041. 7 
179.6 

1241.8 
685.4 

4¢.7 
469.7 

152 26 50. 21 
222 19 44. 31 

332 20 32. 17 , Wilson 
42 29 53. 14 ' Heath 

99 '5 02. 35 I 279 03 02. 6s 
127 29 39· 93 307 II 20. 37 
171 48 00.97: 351 46 o8.01 

56 14 51 .64 I 236 IO 02. 39 
145 39 22. 22 325 32 39. o8 
'38 58 24· o6 59 I I 52. 62 

Bossing 
'Vilson 
Heath 

Shern1nn 
Heath 
Iron Mound 

143 36 33. 46 323 30 53. 49 Bossing 
227 38 30. 99 47 44 49.59 Sherman 

121 55 26. 48 
1'36 04 10. 71 
192 48 23. 8o 

197 00 56. 14 
242 o8 31. 94 
26o 28 42. 72 

146 14 26. 98 
215 09 22. 38 

87 39 18. 63 
115 49 34.¢ 
161 20 15.00 

143 19 59.05 
213 30 20.56 

170 09 00. o8 
214 50 52. 56 

93 13 22. 53 
122 57 15. 35 
166 07 33.94 

123 58 26. 6o 
232 23 03. 13 

301 51 04.o6 
315 54 o8. o6 

12 50 19. 39 

Central 
Bossing 
Shennan 

17 04 49. 78 Bossing 
62 18 04. 14 Centmi 
8o 42 36.67 : Little River 

326 o8 29. 43 i Chase 
35 17 I6. 86 I I,ittle River 

267 27 48. 49 I Savage 
295 32 05. 79 , Chase 
341 16 37. 57 ' I,ittle River 

323 I4 04. 78 Savage 
33 35 55· 09 , Gihnore 

350 o6 43- 35 Savai;e 
34 54 29. 26 : Partndge 

273 oo 4r. 77 ArlinE:"ton 
302 48 10, 31 ' Partridge 
346 04 01. 85 i Gihuorc 

303 51 12. 34 : Arlington 
52 28 28. 8o i Sunflower 

u54.5 124 27 o6.5I 304 20 45.51 Pretty l'rairie 
1384.7 I73 45 07.31 353 44 11.25 Sunflower 

321. 2 172 26 I7. 04 
309.5 212 26 51.97 I 250 '9 24. 70 

415. 6 I ll4 30 34. 01 
447. 3 215 15 oo. 74 

851. 7 175 02 12.66 
I2l5. 0 220 50 42. 79 

772.6 
3?4·9 

82 .57 16. 37 
130 24 21.00 

175 I6 04. 63 

873. 2 I 136 32 25. 54 
489. 0 218 55 39. 35 

352 24 30. 12 
32 32 18. 02 
70 31 10. 6o 

294 23 55. IS 
35 20 00.84 I 

355 OI 22, OI : 

40 s6 30.oS: 

262 45 23. 38 
310 IR 14. 24 
355 15 02.91 

316 26 40. 35 
39 01 45. 93 

Arlington 
Pretty Prairie 
Cheney 

Ki11gn1n11 
Cheney 

Kingman 
Bcltnont 

Prairie 
Delmont 
Cheney 

Prairie 
Sunnier 

1;5 37 oo. 521· 355 36 13. 44 , Prairie 
229 56 10. 27 50 01 07. 57 i Quarry 

247 39 23. ?.~ · 67 42 51.62 . Quarry 

8.8 
349.6 

28 35 40. no 2o8 34 !l. 34 · Rutherford 

255 17 09. 521 Rutherford 75 20 09. 03 
142 29 23. 27 
2IO 07 45.46 

322 27 53. 20 l Anthony NW. !lase 
30 09 43. 11 ! Quarry 

255 

I,oga
tithtns. i Dista11c~.1 

I '------

1· Melrrs. 
21445. 2 

120.4 

21657. 8 
93.8 

2960.9 
3122ci.4 

31487. 96 
34850. 9'~ 

28281. 91 
53416. 88 
30541.55 

13496.77 
27537. 23 I 36392. 8o 

I 22255. 31 
19918.32 

12063.89 

~m:~~ 
31043. 82 
2y166.07 
33058. 37 

25236. 97 
322~1. 98 

·27216. 56 
45713. 62 
26616.88 

23422.¢ 
23920. 62 

31594. 11 
I5054. 83 

30336. 13 
,5789.68 
34959· 49 

20869. 57 
16391. 28 

18481.30 
20557. 84 

32450. 63 
24332. 28 
3oo87. 32 

17645. 70 
21301. 93 

23604. 86 
21445. 70 

2910.~. 62 
I9445· I> 
30"80. 90 

20,,72. 70 
2361>4. 42 

25034. 68 
1583;. 9'~ 

9156. 81 
7639.49 

758o. 75 
6o34. 705 
9555. 29 

t~~t' 
4. 335614 
1.97218 

3. 471423 
4. 494438 

4.4981445 
4. 5422I49 

4.4515o87 
4. 7276785 
4. 48489ll 

4. 1302298 
4. 4399202 
4.5610154 

4. 3474336 
4. 2992526 

4. o.~14874 
4. 5283670 
4. 3071831 

4.4919752 

::~~~~m 
4. 4020371 
4.5o8¢o1 

4. 4348333 
4.66o0456 
4.4251572 

4. 36<i6418 
4. 37S7725 

4.49¢o61 
4. 1776758 

4.481¢o1 
4. 4ll446o ! 
4. 5435651 

4. 3195135 
4. 2I46129 

4. 2667325 
4. 31>9;76 

4. 51 r2232 
4. 3861829 
4. 4783835 

4. 2466390 
4. 3284190 

4. 3730014 
4. 3313402 

4. 46402I7 
4. 288810~ 
4. 4782C)08 

4. 3090486 
4. 3740959 

4. 3985420 
4. 19¢998 

3.Q617440 
3. fl83o644 

3. 8797I22 
3. 78o656o 
3.9flo2.437 

Anthony Southeast 137 lo oo. 285 

-----.. -------------'------'-------
•No check 011 this position. 
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Table ef positions, azimutlzs, and lengths-Continued. 

I 
Latitude l'"°",;1 I Distance. 

; 

i 
Back I Loga-

Station. and In Azimuth. I 'I'o station. 
longitude. meters azin1uth. rithms. 

! 
----- ---------1 0 I " 0 I I/ 0 I II Meiers. 

Miller 37 02 20.~ 6.j6. 3 127 28 17. 95 307 21 47. 30 Rutherford 20139. 64 4. 3040518 
1902 97 55 43. lo85. I 146 58 55.23 326 53 53. 75 Anthony NW. Base 226o5.47 4. 3542135 ! 

148 35 34. 07 328 32 02. 64 Anthony SE. Base 16595.38 4. 2199872 
170 16 26. 57 350 14 52. 43 Quarry 22750. 30 4. 356987 I 

Fowler 37 07 35. 852 1105.31 46 29 33. 16 226 25 23.81 :>.filler 140<)0. 87 4. 1489378 
1902 97 48 50. 372 1243.4 95 36 23. 39 275 25 42. 68 Rutherford 26314. 85 4.4202009 

103 21 oo.o6 283 13 18. 69 Anthony SE. Base 1~74 42 4. 287228h 
I 1:12 IJ 59. 76 312 ,), 15. ~91 Quarry 1 47.o6 4. 27754 1 

181 35 26.40 1 35 47. 7 Sumner 31123.76 4.4930920 

Ger1nan Church, 38 49 15.48o l~~n 
12 17 22. I 1§2 15 12. o Ho_ssing 23650. 9 4. 373847 

spire 98 15 43.310 103 49 13.9 2 3 40 44. 5 1 Wilson 2016~.4 4.304~ 
18c)9-1900 261 SI 10. I 81 59 09. 7 I Heath 1863 ,4 4.2704 

Oxide 38 41 26.~ 817. r 44 22 00, 2 224 18 21. 9 Bossing 12"92. 5 4. o82515 
I, 8c)9-I 900 !18 13 21. 529, I 129 5~ 36. ~ 309 49 .W· 7 Wilson 30010. 1 4, 477267 

28o 1 57. 100 32 09. 9 1 Loder 31166. l 4.493683 
303 58 53.4 124 07 15. 6 ; F>hern1an 23479.2 4. 37o683 

Heaths Harn, cupola 38 So 37.3¢ 1153, I 42 09 ~9· 3 221 59 59· 7 / Bossing 34542. 4 4.538~52 
1899 98 03 12.974 312. 9 ~~~ ~~ ~~J 

144 56 22. 3 Loder 27662. 9 4.441 97 
171 o6 53.0 1 Shern1an 30501.6 4. 484322 

Geneseo Schoolhouse, 38 31 04. 324 133.3 5 55 28. 0 185 55 o8.4 I Central 74o8. 4 3. 86q724 
tower 98 "9 34. 100 826, l 127 03 36. § 3o6 5;j 37. 0 Bossing 17502. 2 4.243092 

l8c)9-1900 194 44 43. I 14 4 51. I Heath 37507. 0 4, 574112 
246 33 42. 7 66 39 41.9 Shem1an 15210.2 !: ~~~~~~ 325 22 57. 2 ' 145 27 00. 2 Little River 16691.0 

I~yons Salt '\Vorks, 3S 21 20. 324 626.7 86 51 03. 0 1266 42 26.4 Chnse 20237. 5 4.Jo6157 
tower 96 II 34· 73~ 843.5 158 50 42. ~ 338 45 58. 0 Bossing 3o613. 4 4.485912 

18c)9-1900 191 28 47. II 29 43. I Central 1o855. 7 4.0~658 
250 59 30. I jl 04 47.4 Little Rh·er 13125. 3 4. II 1o8 

Butte, highest point 138 39 59. 63g 1838. 7 79 16 18.0 259 09 36. 4 r,oder 1,,828. 0 4. 199426 
1891-1900 97 41 31. 04 750.6 122 33 29.5 302 20 03. 7 Heath 36830.4 4.5662o6 

224 51 14.8 44 58 01.6 Iron Mound 22218. 9 4. 346722 

Sterling College,, 38 13 16.422 50S,4 34 23 38. 7 214 21 33. 8 Savage 8707. 0 3. 939867 
tower · 98 12 27. 324 664.7 215 29 o6. 4 35 34 56.o, J,ittle River 23576. 2 4. 372473 

1900 285 04 09· I 105 13 34.8 Gihnore 23o65. 3 4.362~ 

H u t ch i n son Sa It · JS 02 25.24 l 778. i 65 53 51.6 245 48 20. 2 Partridge 14384. 7 4, 15i900 
Works, largest stack 197 57 16. 755 4o8. 18o 25 58.0 0 26 00. 7 Gihnore 14050. 7 I 4. 147697 

1900 336 47 30, 1 156 51 04.5 Sunflower 21631.0 4. 335076 

Table Mon n ta in , i 38 37 03. l 20 ¢.2 86 22 24.6 266 18 5J.5 Dossing 8277. 6 3.917904 
cairn 98 13 29. 931 724.0 265 17 34. 4 85 30 50.9 

I 
!,oder 30961.4 4.490820 

1899 284 16 12. 4 104 24 39· I Sherman 20290 .• 4. 307286 

Marquette Church, 38 32 47. 05 14~0.8 IOI O~ 48 280 59 29 Sherrnan 14984. 2 4. 175633 
spire• 97 49 50. 21 1215.9 161 2 03 341 26 33 !,oder 10945· 5 

I 
4. 039•35 

1899 

Langley Church,• 38 32 43.67 1~6.5 134 25 42. 314 24 24 Shennau 4~·9 3.6283&> 
spire 97 57 5•. 25 l 5.3 217 57 •3 38 00 54 Loder 132 . 2 4. 12379• 

1899 

White Cliffs, cain1* 38 41 o6. 52 201.0 288 03 10 to8 09 47 I Loder 1616.j.3 4, 208556 
1899 98 02 49.52 u¢.9 341 37 43 161 39 30 Shern1an 13]02.5 

I 
4. 12o657 

North Shennan,ca!rn• 38 36 20. 30 625.9 253 13 31 73 18 58 !,oder 13207. 3 4, 12o813 
1899 98 00 56.91 1377.0 338 49 25 158 50 02 Shennan 3973. 2 I 3. 599140 

K~.~~t~~j:~~ Works, 38 42 59. 76 1842. 7 320 57 33 141 03 o8 8l'1erman 2o615. 4 4. 314192 
98 o8 54.03 1305.4 52 22 49 232 16 23 Hassing 18857. 2 4. 275477 

1899 

Bushton Elevator• 38 30 53.46 1648.4 21I o6 29 31 09 18 Bassin~ 12699. 5 4, 1037fl8 ' 
l89<J-1900 98 23 42. s8 1031.6 289 29 JI 109 37 39 . Centra 21012.9 4. 322487 

Frederic Elevator* 38 30 54.09 1667.8 157 o6 39 337 04 41 ~~~~ir~~ u78o. o 4. 071144 
l8c)9-1900 98 16 02.00 48.4 309 12 16 129 15 58 J 1151. 7 4. 04;340 

Windom WaterToweJ'I< 38 23 14, 47 446.2 93 29 18 ~~~ ~~ ~~ 
Little River 12415.6" 4.093968 

1900 97 54 32. 70 793.6 167 3• 28 Central 23725. 2 4. 375'10 

*No check 011 this position. 
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Table of positions, azimuths, and lengths-Continued. 

Station. I 
Latitude 

and 
1 longitude. 
I 

Seconds 
in 

1neters. 
Azimuth. Back 

azintuth. *ro station. 

I,oders House, chim- I ;8 ;8 J8.~1·--==·1---26_7_3~-2-;- --~;-40-oS--i I,oder 

uey* 97 55 OJ. 76 90. 9 44 07 J7 224 04 14 Sherman 
. 1899 

Hutchinson Court- 3S 02 57. 18 , 1763. 1 342 48 51 162 51 33 Sunflower 
House* 97 55 52.05. j 1269.1 65 43 Jh 245 36 51 Partridge 

I90J 

Harper Standpipe 
J90J-2 

l 37 J7 09.6421· 297.3 
~ 98 OJ 49· 375 1216. 3 

21 22 12 

24 40 57 
313 54 31 
3·11 45 Ol 
J58 24 16 

. ' 

Anthony Baptist 3i: 09 J8.684 
Church, spire ' 9~ oJ 4b. 746 

1902 

Anthony Schoolhouse, I 3i 09 02. 1 ;6 
to;;;~-2 ; 98 OJ 35· 377 

Bluff City Schoolhouse,: 3i 04 14. :a8o 
belfry . i 9i 52 34.900 

1902 I 

Anthony E 1 e vat or, ·
1 

3i "9 10. 39S 
stack ~ 02 10. 228 

1901-2 I 

Anthony Roller :Ifill, 37 "9 05. o62 [ 
stack 9li 02 o8. oS6 i 

1901-2 

Freeport (gothic) 37 12 01.252 
Church, spire 9i 51 20. 680 

1902 

' Freeport, cnst spire 1 37 12 01. IO 
1902. 97 51 14. 76 

Bluff City Elevator i 37 04 4i· 53 
(r~d), north gable* . 97 52 34.83 

1902 . 

llluff City :llill, iron I 37 04 46. !.4 
stuck* : 97 52 25. 62 

1902 

Hinton Ht cvntor, 3i Io 01.0-.; 
north gn hie~ 97 55 24. i4 

19<>2 

Sec. 35, T. JS, R. 8 W., 3S 26 ~8. '" 
N\\'. corner 9S 10 59. 20 

Sec. 24, '!'. J9, R. 7 W., 38 2:1 27. ;4 
N\V. cdruer <)8 03 11. 3S 

Sec. 3, 1.'. 20, R. io \V., 
NW. corner 

Sec. ;16, T. ;14, R. 6 W., 
S\V. corner 

'382051.57: 
! ~ 2,5 28. J7 I 
I 37 02 14. 18 I 97 55 44. 82 

Sec. 36, T. 33, R. 5 W., • 37 07 29. 15 
SW. corner i 97 49 11. 58 

576. 0 
u53. 5 

440.2 . 
~b2. l 

38.6 
510.1 I 

33·9 
3b4.q 

1465.3 
86o.3 

33.3 
6JO 3 

1793.9 
J435·5 

855.3 
2j6. 2 

J93 J9 36. 9 
279 J9 43.0 
325 o...'l 18. 2 

88 59 55.5 
J50 58 OJ.~ 
J8o 44 41. I 
205 36 28. ') 
277 57 29· 8 
324 54 37· 4 

53 13 10. l 
128 43 56. 9 
22J 43 24. I 

86 36 39. 4 
J56 IO 51.6 
2CX) 52 00. 0 
210 o~ 59· 3 

J56 19 40.0 
205 59 59. 2 
322 40 30. 2 

19 59 10.3 
7b 12 49. 3 

335 36 09. 5 

336 26 47 
76 2J 29 

125 56 :it 
:226 52 °'" 
125 34 o.~ 
225 JO IO 

26o 20 :lj 

209 59 49 

1590. l 352 46 07 
1J~4. 2 

437. 2 186 08 3S 
IlOj. 7 i 

&)8. 1 I 248 27 36 
285. 9 ' 

I 

201 20 51 
204 38 06 
J33 so 38 
161 48 42 
178 24 25 

~~N;~;?c;~W.llase 
Quarry 
Miller 
Anthony SE. Jlase 

13 19 44 :I Anthony SE. Base 
99 27 31:8, Fowler 

145 u 57. 1 · :Miller 

260 56 56. 6 I Ruther ord 
330 56 34. 4 ' Anthouv NW. Dase 

o 44 41. 7 I Anthony SE. llase 
25 38 26. 5 

1 
Quarry 

95 05 11. 7 : Fowler 
J44 58 09. 5 I Miller 

23:1 I! 16. 2 llliller 
308 38 31. 3 Anthony SE. Base 
41 45 39. 5 Fowler 

266 34 01. 4 Rutherford 
;i36 09 43.2 Anthony NW.Dase 

29 52 21. 6 Anthony SE. llase 
30 07 18. 5 ; Quarry 

336 J8 30.3 i AnthonyNW.Base 
26 oo 19. 5 : Anthony SE. Dase 

142 44 21. 8 Miller 

199 56 31. 4 ! Miller 
256 o6 38. 4 • Anthony SK Hase 
JS5 37 40. 3 Fowler 

156 28 J4 
2 56 1,5 15 

305 51 05 
46 54 23 

305 28 37 
45 32 20 

8o 2J 00 

:I<) 59 54 

6 oS 39 

Fowler 
Anthony SI(. Jlase 

Anthony 81\. Hase 
Fowler 

Anthony SE. Bnsc 
Fowler 

I Fowler 
1 

Anthony SE. Base 
! 

I Central ' 

, I.ittle Ri\'er 

I Chase 

· Miller 

I 
I Fowler 

*No check on this position. 

257 

I . I.,oga-
Dtstnnce. rithms. 

\----1--
1 Ale/en. 
. 4107. 6 

10218.4 

21842. 3 
J6672.1 

9073.0 
J6679. 3 
7J6.~. 6 

28841. 4 
J324J. 2 

1318.0 
19421.6 
15687. 6 

7311. 7 
7523. 7 
1791. 5 

II rs1. o 
1<)067. 8 
15109. 8 

5832.0 
1io64· 2 
8327. 9 

6461.8 
6913. 3 

1:m:~ 
;085. 2 
1894.0 

15658.6 

r9032. 3 
J559l.5 
8952. 9 

&)19. 2 

I5i32. 4 

16443. 6 
7592. 4 

J66.\6. l 

7449. 3 

10712. 8 
9121.0 

13J7.5 

25i.6 

210. 22 

4. 3392<)~ 
4. 221991 

3. 957750 
4. 222177 
3.855435 
4.46oo16 
4. 121926 

i:~W,~g 
4. 195556 

3. 8640J6 
3 .. 876433 
3. 253217 
4.047314 
4· 28o.>OO 
4. 179259 

3. 765816 
4. 232o85 
3· 920534 

3.810353 
3.83¢86 
3. 248805 
4. 054178 

3.8503,W 
3. 277392 
4. 194752 

4. 2794~2 
4. 192&'><) 
3.953417 

3. 950_,26 
4.196796 

4. 215998 
3. 880378 

4. 221312 
3. 872u8 

3· u9751 

2.58¢37 

2.402433 

2. 750493 

Seven points in Kansas, or very near the Kansas-Oklahoma boundary, which 
depend in part on triangulation in Oklahoma that had not been computed :when this pub
lication was prepared (N'ovember, 1902), will be published with the Oklahoma points. 

10515-03--17 



COAST AND GEODE'fIC SURVEY REPORT, igo2. 
I 

DESCRIPTIONS OF STA'l'IONS. 

This list may be conveniently consulted by reference to the illustrations at the end 
of this apr-endix and the index on pages 238-242. 

In each description the tense used is appropriate to the date at which the descrip
tion was written. 

All directions in the descriptions are given in the form of azimutJ1s reckoned 
continuously from south around by west to 360°, west being 90°, north r 80°, and east 
270°. The azimuths are true, not magnetic. 

In general, the surface and underground marks described are not in contact, so 
that a disturbance of the surface mark will not, in general, affect the underground mark. 
The underground mark should be resorted to only when there is evidence that the 
surface mark has been disturbed. 

GEXE}{AL :\'OTES IX REGARD TO STATION MARKS. 

Note I. -For each station referred to this note, unless otherwise stated, the 
underground mark is a bottle filled with ashes and buried from 2.5 to 3 feet below 
the surface. The surface mark is a marble post 6 inches square and 2 to 3.feet long, 
placed with its top flush with the ground and having two grooves at right angles and 
the letters U. S. C. S. cut in its top. The witness marks are two sandstone or limestone 
posts 5 or 6 inches square on top and 2 to 3 feet long, marked by a diagonal groO\·e 
terminating in an arrowhead pointing to the station, and both placed in the meridian of 
the station, one to the northward and one to the southward of it, and 5 to ro feet 
distant. 

Note 2.-Around each station referred to this note a circular trench 4 to 8 feet in 
diameter, 9 to 18 inches deep, and 6 to 12 inches wide, was dug and partly filled with 
coal. 

' Nole 3. - For each station referred to this note the marking is the same as that 
indicated iu Note r, except that the buried bottle is stated to be a stone bottle or jug. 

]I/oft 4.-For each station referred to this note the underground mark is a stone 
jug buried from 2 to 3 feet below the surface and marked with a cross and small drill 
hole in its bottom. 

Note 5.-For each station referred to this note the underground mark is an earthen
ware crock buried bottoin upward from 2 to 4 feet below the surface and marked with 
small drill hole and sometimes also with a cross. 

]\Tote 6.-For each station referred to this note the surface mark is a marble post 
8 inches square and 2.3 to 2.6 feet long, placed with its top flush with the ground, and 
having two grooves at right angles and the letters U. S. C. S. cut in its top. 

Note 7.-For stations referred to this note the underground mark is a bottle 
incased in concrete and buried with the mouth 2 Yz to 4 feet below the surface of the 
ground. The surface mark is a 6-inch drain tile pipe 2 feet long, filled with concrete 
and buried with flange end flush with surface of ground, the intersection of a cross 011 

a bronze plate embedded in the concrete marking center of station. The bronze plate 
has a stem 76 millimeters long, which is sec:urely fastened in the concrete by a wedge 
driven in the lower end. The top of· the bronze mark is a shallow cup about 60 ll_lilli-
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meters in diameter and I 2 millimeters deep inside, with a flange or rim 10 millimeters 
thick. The marking plate is about 37 millimeters in diameter and raised about 3 
millimeters above the bottom of the cup, where the letters U. S. C. & G. S. are cast. 

\Vitness marks are placed 4 Yz to 7 feet north and south of the station, and consist 
of 4-inch drain tile pipes 2 feet long, filled with concrete and buried with top flush with 
ground. An iron nail is set in the concrete of each witness·mark. 

Note 8.-For each station referred to this note the underground mark is a stone 
jug buried upright, with mouth 3 to 4 feet below the surface of the ground, the center 
of mouth marking station. Above this is placed an earthenware jar, bottom up, 2 to 3 
feet below the surface, a small drill hole in bottom marking station. The surface 
mark is a white-oak post 2 to 2 Yz feet long; a tack in top marking center of station. 

DESCRIPTIONS OF PRIMARY TRIANGULATION STATIONS, :IIISSOURI LINE TO ELEVATION

MABON, I:'\ THE THIRTY-NINTH l'ARALLEL TRIANGULATION. 

Bowler (Jackson County, Mo., F. D. Granger, 1884).-This station is in N\V. 7-( 
of SW. ;:(sec. I8, T. 47 N., R. 31 \V., on a small hill about one-third of a mile west 
of the dwelling house of :'.I.fr. J. 0. Bowler, mmer of the lan<l, and about 2 }~ miles 
southwest of the town of Lees Summit. The geodetic point is about 20 yards south of 
an apple orchard. (See notes I and 6, p. 258.) Pieces of soft coal are mixed in the 
earth around it. 

Fulton (Cass County, Mo., F. D. Granger, 1883).-This station is in NE. ;{sec. 
2, T. 44 N., R. 31 W., about I68.5 feet from northwest corner of quarter, 71.I feet 
south of fence forming the northern boundary of Fulton's farm and separating it from 
main road, and 71.5 feet east from a small house. (See note I, p. 258.) ·Central 
post bears F. D. G. 1883 on north face. 

BcrrJ1 (Cass County, Mo., F. D. Granger, I884).-This station is in SW. 7-( sec. 
IO, T. 33 N., R. 46 W., about I Yz miles west of the town of Belton, near the east 
center of a cultivated field belonging to Mrs. R. C. Berry. A forked cottonwood 
tree, marked with cut triangle 3 feet from ground, on side toward station, bears 
93° 231

, 279Yz feet distant. (See notes I and 3, p. 258.) Earth around central post 
is mixed with charcoal. 

Jlfarty (Johnson County, Kans., F. D. Granger, 1884) -This station is in SE. ;{ 
sec. I9, T. ·I2 S., R. 25 E., about 4 miles northeast of the town of Lenexa. The geo
detic point is in an open cultivated field about one-fourth mile south of Mr. John Marty's 
house, 12 yards north of a farm road, and 22 yards west of a hedge. (See notes 1 and 
3, p. 258.) Central post is surrounded by charcoal. 

Haskin (Johnson County, Kans., F. D. Granger, 1885).-This station is in S\V. 
·U sec. 18, 1'. 15 S., R. 25 E., about 7Yz miles east of the town of Spring Hill, 45Yz 
feet northeast of Mr. U. A. Haskiu·s barn and nearly clue south of his dwelling house. 
The corner of secs. I3, 18, I9, and 24 is 665Yz feet distant, and the southeasterly tree 
in grove is 23 Yz feet distant. (See notes 1 and 3, p. 258.) Central post is surrounded 
by charcoal. 

Tlwmas (Johnson County, Kans., F. D. Granger, I885).-Thi;; station is in sec. 
7, T. 14 S., R. 23 E., on Mr. Thomas' place al;>out 2 miles south and 4 miles west of 
Olathe, 358 Yz feet west of a hedge fence which is one-eighth mile west of section line, 
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and 64 feet north of middle of road. (See note 1, p. 258.) The azimuths and dis
tances to certain points are: To southeast corner Thomas house, 92° 151

, 163 feet; to 
cottonwood tree near barn, 195° 41 1

, 84 feet; to cottonwood tree near fence, 240° 431
, 

134 feet; to double tree near hedge, 267° 25 1
• Around the central post is a bed of 

charcoal 4 feet in diameter and I 8 inches deep. 
Eckman (Leavenworth County, Kans., F. D. Granger, 1885).-This station is 

about 502 feet south and 93 feet west of the northeast corner of sec. 6, T. 12 S., R. 22 
E., in the immediate vicinity of Daisy post-office. (See note I, p. 258.) The azimuths 
and distances to certain points are: To northeast corner of Daisy post-office and hotel, 
355° 2-1- 1

, 29 feet I inch; to northwest corner of post-office, 17° 461
, 77 feet 10 inches; 

to middle of road, east 93 feet 4 inches; to E. Martin's house, 292° 22 1
• Reoccupied 

in 1887. A bed of charcoal surrounds the central post 4 feet in diameter and 18 inches 
deep. 

Bebe .Mound (Douglas County, Kans., F. D. Granger, 1887 ).-This station is in 
Palmyra Township, one-fourth mile west of county line between Johnson and Douglas 
counties and 2 >( miles north of county line between Franklin and Douglas counties. 
The azimuths and distances to certain points are: To northwest corner of orchard, 305 
feet; to northeast corner of orchard, 129 feet; to fence, south, 38 feet; to center of Mr. 
Dwyer's house, 7° 091

, 466 feet. (See notes I and 2, p. 258.) The center post tapers 
tu 3 by 3 inches at bottom, and has F. D. G. · 1887 cut on one side near the top. 

I<am.vaka (Douglas County, Kans., F. D. Granger, 1887).-This station is in the 
northeast corner of N\V. 34 of SE. 34 sec. 22, T. 12 S., R. 18 E., Kanwaka Township, 
on land owned by Mr. Thomas Anderson, in a pasture rn9 feet south of the "Old Cali
fornia Road," 10 miles northwest of Lawrence and about 5 miles south of Le Compton. 
Quarter section corner of sections 22 and 23 is 1 447.0 feet distant, north and east. 
Quarter section corner of sections 2:2 and 27 is 2 8rn.3 feet distant, south and west. 
George Anderson's house is 1 251.5 feet distant, north and west. (See notes 1, 2, and 
3, p. 258.) The center post is also marked on south side near the top with F. D. G. 
1887. 

Simmons (Douglas County, Kans., F. D. Granger, 1887).-This station is near 
the center of S\V. 34 of SE. 34 sec. 32, T. 14 S., R. 18 E., on the summit of a promi
nent hill about 14 miles west of Baldwin City, on land owned by P. A. Simmons, of 
Lapeer. The underground mark is a drill hole in the head of an iron bolt tightly 
wedged in a hole drilled into a ledge of limestone 2.3 feet below the surface of the 
ground. (See notes 1 and 2, p. 258.) The azimuths and distances to certain points 
are: To northwest corner stone wall, 272° 521

, 142. 2 feet; to southeast corner stone 
sec. 32, 291° 361

, 2 176.5 feet; to northwest corner Simmons's house, 354° 501
, 287.3 

feet. A farmyard gate bears about west, 73 feet. 
Elevation (Shawnee County, Kans., F. D. Granger, 1887).-This station is near 

the southwest corner of north half of NW. 34 south of Reserve line in sec. 28, T. 
12 S., R. 15 E. ''Elevation '' is a well-known point about IO miles southwest of Topeka; 
ou its summit stands the Wesleyan Methodist Church, and on its south face or slope, 
about 60 yards from the church, stands the Ele\;ation Schoolhouse. (See notes r, 2, 
and 3, p. 258). The azimuths and distances to certain points are: To cupola EleYa
tion Schoolhouse, 14 ° 281

, 288 feet; to stone northwest corner school acre, 35° 381
, 

273.7 feet; to ~tone northwest corner sec. 28, 166° 321
, 701. l feet; to northeast corner 
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stone coal house, 339° 061
, 41 feet; to northwest corner Elevation Church, 22

1
, 59. l feet; 

to tombstone of Phebe McCool, l l I.5 feet. The center stone has F. D. G. 1887 cut on 
south face near the top. 

11fabon (Osage County, Kans:, F. D. Granger, 1887).-This station is near the 
south center of S\V. ;,( of SE. ;,( sec. 30, 'I'. 14 S., R. l 5 E., on the summit of a small 
elevation, 011 land owned by James Mabon, about 7 miles southwest of Carbondale and 5 
miles northeast of Burlingame. The azimuths and distances to certain points are: To 
stone southeast corner sec. 30, 276° 431

, l 924.5 feet; to quarter-section stone, 70° 171
, 

778.2 feet. (Sec notes 1, 2, and 3, p. 258.) The marble post has F. D. G. 1887 cut 
on south face near the· top. The hill on which station is located is rocky and has never 
been cultivated. 

DESCRIPTIONS OF PRIMARY TRIANGULATION STATIONS, EI.EVATION-::IIABON 'l'O SALINA 

BASE NET, IN THJ<~ THIRTY-NINTH PARALLEL TRIANGULATION. 

Powell (Shawnee County, Kans., F. D. Granger, 1887).-This station is in NE.;{ 
sec. 14, T. 13 S., R. 13 E., on laud owned by Messrs. Powell & Sage, 194 feet north of 
a new schoolhouse and 88 feet west of the center of the road. (~ee notes r and 3, 
p. 258.) The marble post has F. D. G. I 887 cut on south side near top. The azimuths 
and distances to certain points are: To quarter-section stone, 356° 201

, l 48 l. l feet; 
to northeast corner of schoolhouse porch, 358° 561

, 194.4 feet; to chimney of school
house, 9° 28', 205.1 feet; to northwest corner of schoolhouse, 10° 22', 193.5 feet; to 
stone northeast corner sec. 14, 184° 321

, 1 185.8 feet; to wire fence east, 60.5 feet. 
Adams (Wabaunsee County, Kans., F. D. Granger, 1888).-This station is in 

SW. ;,( sec. 34, T. 11 S., R. r 2 E., Maple Hill Township, on land owned by Frank 
Adams, of Maple Hill. It is on a high point I.2 miles due south of Buffalo Mound, a 
prominent and well-k11ow1~ butte 4 miles southwest of Maple Hill. The summit of 
the hill is rough aud the soil poor and rocky and suitable only for cattle grazing. About 
150 yards west there· is a good spring of water near the head of a ravine. Station is 
207 ~ feet north of section-line fence, and 50 feet south and 44 feet east of brow of 
hill. A railroad tie was us'ed as a pier for the artificial horizon and has not been 
removed. It is 6 feet 3 inches north of the center of the station. (See note l, p. 258.) 
The marble post is marked F. D. G. 1888 on south side near the top. 

Clark (Wabaunsee County, Kans., F. D. Granger, 1888).-This station is in 
NE. ;( sec. 6, T. r 4 S., R. I 2 E., Eskridge Township, on the summit of a high ridge, 
on land owned by Mr. John C~ark, about 1 mile west-northwest from center of the town 
of Eskridge. To the west of station, 420 feet, is a public road which terminates at a 
road running north and south, the station being situated about 8 to IO feet to the north 
of the prolongation of the south side of this road. About 2 ooo feet east is a good 
spring. (See note r, p. 258.) The marble post has F. D. G. 1888 cut on the south 
face. 

Meyer (Wabaunsee County, Kans., F. D. Granger, 1888).-This station is in 
NE. ;,( sec. 1 6, T. IO S., R. I 3 E., on the crest of a large prairie about 6 miles south 
and r mile west from the town of Alma, on land owned by Mr. \V. C. Meyer, of Fair
view, and used as a cattle range. 1'o the south about 600 feet is a public road, which 
at this point from being a north and south road tltrns abruptly to the· east and runs 
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again north and south about a mile east of the station. A private road runs about 250 
feet to the west of the station and joins this road at the angle. About one-half mile 
down a deep ravine to the north-northwest of station is a good spring and horse pond. 
About I 000 or more feet to the east of the station is a section-line fence. (See note I' 

p. 258.) The center post has F. D. G. 1888 cut on south side. 
Zean Dale (Riley County, Kans., F. D. Granger, 1888).-This station is 29 feet 

3 inches southwest of intersection of secs. I 5, I 6, 2 I, and 22, and is also south of section 
fence to the north 2 3 feet I inch and west of section fence to the east r 8 feet 9 inches. 
It is on the crest of a large broken prairie which at this point falls off abruptly to the 
valley of the Kaw River on the north, and is about IO miles northwest of the town of 
Alma, Wabaunsee County, on land owned by Mr. C. \V. Allandorph, of Topeka, and 
used as a cattle range. To the northeast and northwest are deep ravines and the hill 
top is very rocky. In a little ravine about one-half mile to the east is a well of good 
water. (See note 1, p 258.) On south face of center post is cut F. D. G. 1888. 

Reinhard (Morris County, Kans., F. D. Granger, 1888).-This station is in \V. Yz 
of NE. ?.{ of NE. ?.{ sec. 6, T. 14 S., R. I8 .£., on the crest of a large prairie about 2 Yz 
miles northeast of the town of Dwight. It is about 2 I 51.{ feet north of the prolongation 
of the west side of the house of Mrs. L. C. Reinhard, on whose land it is, the land 
being used for grass and pasture. (See note 1, p. 258.) On the south face of center 
post 'is cut F. D. G. 1888. Northwest corner of Reinhard's house bears 353° l r'. 

1-fumboldt (Geary County, Kans., F. D. Granger, 1889).-This station is 200 feet 
north and 880 feet west of southeast corner of NE. ?.{ sec. Io, T. I 2 S., R. 7 E., Win
field Township, on the dividing ridge between Humboldt and I\lcDowell creeks, about 
14 miles east of Junction City and 35 miles south of \Vestgate post-office, on land sup
posed to belong to the Union Pacific Railroad. The ridge runs in a northwesterly and 
soutlreasterly direction, varying in width from 1 500 feet to 1 mile, and falls off more 
abruptly on its eastern than on its western border. The station is on the highest point 
of the ridge, near its northeastern border. (See notes 1, 2, and 3, p. 258.) The dis
tances and azimuths to certain points are: To southwest corner sec. 10, 57° 07', 5 242 
feet; to quarter-section stone, 87° 09', 4 406 feet; to clump of trees at \V. Roper's house, 
109° 55', about IYz miles; stone pile on cone-shaped hill near Ogden, 158° 03'; to hill 
at end of range to northeast, I96°, about 8 miles; to hill east of station, 263° 35', 
about 2.5 miles. 

Erricssen (Riley County, Kans., F. D. Granger, 1889).-This station is in SE. ?.{ 
·of SW. ?.{sec. 12, 'f. 10 S., R. 6 E., aoout 9 miles west of Manhattan and I3 miles 
east of 1vlilford, on the main road between these towns crossing Overalls Ridge, 479 
feet north of the center of the road and l 988 feet from stone marking the southwest 
corner. of section I2, on land bel~nging to Hans Christopher. (See notes 1, 2, and 3, 
p. 258.) The azimuths and distances to certain points are: To stone at southwest 
corner sec .. 12, 77° 07', I 988 feet; to northeast corner of Christopher's house, 76.5 feet. 

Robbins (Geary County, Kans., F. D. Granger, 1889).-This station is in SE. ~ 
of NE. !-:£ sec. 30, 'f. 12 S., R. 6 E., at the south end of a cultivated field belonging 
to.Mr. James Barnard. It is north of a small grove of cottonwood trees, I25 feet west 
of the main road and I5 feet north of the fence. \\'est of the grove is a peach orchard 
and a ranch building, the whole surrounded by a wire fence. (See notes 1, 2, and 3, 



APPENDIX NO. 3. TRIANGULATION IN KANSAS. 

p. 258.) The surface marks are in an east a~1d west line l 7 .9 feet south of station. 
The arrows on the limestone ·witness posts point to the station. The azimuths and 
distances to the surface marks and certain other points are: To east limestone post 
(No. l), 325° 001

, 2r.93 feet; to marble post, o 0 oo', 17.90 feet; to west limestone post 
(Ko. 2), 35° oo', 2r.93 feet; to stone nor.theast corner sec. 30, 183° 191

, l 823.3 feet; 
to quarter section stone, 192° l 11

, 518.2 feet; to northeast cottonwood, 287° 381
, 76.6 

feet; to northeast corner ranch building, 35° l l', 200.6 feet. 
TY!tite City (Morris County, Kans., F. D. Granger, 1888).-This station is in NE. 

X( of SE. 3i sec. 26, T. 14 S., R. 6 E., on a level prairie, about one-half mile east
northeast of White City, about l 750 feet east-northeast of crossing of Chicago, Rock 
Island and Pacific and Missouri, Kansas and Texas railways on land of :'.\fr. Nelson 
Burnham, of Peoria, Ill. (Garret Inedeker, of \Vhite City, agent). (See notes r and 2, 
p. 258.) Marble post has F.D.G.1888 cut on south side. The azimuths and distances 
to certain points are: To cupola of schoolhouse at \Vhite City, 22° 58'; to west post 
(one-half mile to \Vhite City), 76° 14', l 025 feet; to north post (2 ooo feet to Chicago, 
Rock Island and Pacific and Missouri, Kansas and Texas Railroad crossing) 157° 21', 
609 feet. 

Taylor (Dickinson County, Kans., F. D. Granger, 1889).-This station is in.NE. 
X( sec. 32, T. 13 S., R. 4 E., about 6 miles south and 1 mile east of Chapman, on land 
owned by :'.\fr. Clarence Taylor. (See notes 1 and 2, p. 258.) The distances to certain 
points are: To north hedge, 925.,'i feet; to line of east hedge, 47 feet; to west face of 
coal house, 137. I feet; to north line of cherry trees, 54.6 feet; to northeast corner sec. 
32, 2 096.9 feet; to large cottonwood, 67.3 feet. 

iVilmcr (Dickinson County, Kans., F. D. Granger, 1889).-This station is in SE. X( 
of SE. ;i sec. 1, T. II S., R. 3 E., on land owi1ed by Rudolph \Vilmer, who lives 
three-fourths of a mile to the southwest. The nearest towns are \Vakefielcl, about 8 
miles to north-northeast, and Milford, 10 miles to the east-northeast, both on the Union 
Pacific Railroad. (See notes l, 2, and 3, p. 258.) The azimuths and distances to 
certain points are: 'l'o southeast corner of sec. 1, 325° 24', l 283 feet; to wire fence 
east, 428 feet; to fence south, l 060 feet. 

Frey (Dickinson County, Kans., F. D. Gran&"er, 1890).-'l'his station is in the .K\V. 
;i of SE. 3{ sec. l I, T. 12 S., R. 2 E., about 8. 5 miles north of Abilene, 011 land 
owned by AcJam Frey, about o.6 mile east-southeast from Frey's house and south of a 
hedge fence dividing Frey's and Chronister's farms. The underground mark is a stone 
bottle filled with charcoal and buried 20 inches below the surface of the ground. The 
surface marks, consisting of one marble and two limestone posts, each 6 inches square 
by 2.3 feet long, are in an east-and-west line in the hedge 8.9r feet to the north. The 
arrows on the limestone witness posts point to station. The azimuths and distances to 
surface marks and certain other points from the center of the station are: To west lime
stone post (No. 1), 138°, lI-.93 feet; to marble post, 180°, 8.91 feet; to stone northeast 
corner. sec. 1 l, 215 ° 06'; to east limestone post (No. 2), 222°, 12.01 feet; to stone north· 
east corner of W. Y:i of SE. }i sec. II, 268° 03', 575 feet. 
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DESCRIPTIONS OF PRIMARY TRIANGULATION STATIONS, SAUNA TIASB TO MEADES 

RANCH-WAI.DO, 1::-.; THI-; THIRTY-NIN'I'H PARALLEL 'I'RIAKGt:LATION. 

Vine Creek (Ottawa County, Kans., F. D. Granger, 1886).-This station is sit
uated in NW. };(sec. 13, T. 11 S., R. r W. The nearest railroad stations are Vine 
Creek, 2 ~ miles to the northwest, and M~nchester, 4 miles east, both on the Santa Fe 
Railroad. The geodetic point is marked by a bottle filled with ashes, buried 2.6 feet 
below the surface of the ground. · Over this was placed a marble post, 6 inches square 
a)ld 2.3 feet long, having two cross line& and the letters U.S. C. S. cut on its top surface, 
which was flush with the ground. As reference marks, two limestone posts, each 5 
inches square and 2.5 feet long, with a single diagonal groove and arrowhead cut on top, 
were placed in the meridian of the station, one north and one south, each distant 10.or 
feet from the central marble post. The azimuths and distances to additional reference 
marks are as follows: The northeast corner of McDade's house, 53° 30', 270.5 feet; stone 
at northwest corner of sec. 13, 172° 19', 466.7 feet; southwest corner of old stone 
stable, 263° 08', 218.6 feet; stone on the sixth principal meridian at the southeast corner 
of the northeast quarter of sec. 13, 292° 48', 5 680 feet, and the northwest corner of 
stone "dugout," 294 ° 291

, r 24. 6 feet. 
Iron Mound(Saline County, Kans., F. D. Granger, 1886).-Thisstationissituated 

on a prominent and well-known butte in the NW. };( sec. 26, T. 14 S., R. 2 \V., about 
7 miles southeast of Salina. The geodetic point is marked by a stone ink bottle, filled 
with ashes and buried 2. 7 feet below the surface of the ground. Over this was placed 
a marble post 6 inches square and 2. 3 feet long, with cross lines and the letters U. S. C. S. 
cut on its top surface, which was flush with the ground. As reference marks, two hard 
limestone posts, each 5 inches square and 2.3 feet long and having a single diagonal 
groove and arrowhead i::ut on the top, were placed in the meridian of the station, one 

·north and one south of the central marble post. Recovered 1899, W. Eimbeck. Visited 
in 1900 by A. T. Mosman, who says that no witness marks could be found. 

Salina T-Vest Base (Saline County, Kans., F. D. Granger, 1895).-This station is 
situated in the northeast part of Salina, east of the tanks of the Standard Oil Company. 
The geodetic point is marked by the intersection of cross lines 011 a copper bolt set in a 
limestone post, 6 inches square and 2 feet long, sunk .2.5 feet below the surface of the 
ground. About 5 inches of earth covers the top of the post. Above this, except for a 
space of 8 inches square over the post, is a layer of concrete 4 inches thick and 36 inches 
square, on which rests a limestone block 30 inches square and 10 inches high, supporting 
another limestone 30 inches square and 15 inThes high, with beveled top and having a 
copper bolt with cross lines and a small drill hole sunk into its top as a surface mark. 
The two blocks are cemented together and are surrounded by a body of concrete several 
inches thick. The exposed top of the block bears the inscription U. S. C. & G. Survey, 
1896. The following distances to reference marks are given: 'l'he geodetic point is 
42. 75 feet northwest of the line of telepraph poles which follow on the north side of and 
parallel to the track of the Union Pacific Railroad, and 10 feet east of a north and south 
fence which marks the eastern limit of ground owned by the Standard Oil Company, 
79 feet north\vest of the riorth rail of the main track of the Union Pacific Railroad. It 
is also 79.7 feet west of a telegraph pole and 35.2 feet a little east of north of the fence 
corner of the Standard Oil Company's property. 
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Sali~a East Base (Saline County, Kans., F. D. Granger, 1895).-This station is 
situated about l mile' west of the village of New Cambria, on land owned by Mrs. Mary 
Marlin, Salina. The geodetic point is marked, both underground and at the surface, 
in practically the same manner as at West Base station, the only points of difference 
being that the underground post is 2. 7 feet below the surface, with 8 inches of earth 
and 5 inches of concrete over it. The geodetic point is 78.8 feet a little south of west 
from a wire fence on the Marlin farm; 22.43 feet a little west of north of a wire fence 
alongside the railroad; 35.05 feet from the second telegraph pole, marked with a triangle, 
west of the gate entrance to the Marlin farm, and 70. 3 feet in the same direction from 
the north rail of the Union Pacific Railroad track. 

Nortli Pole Mound (Saline County, Kans., F. D. Granger, 1890).-This station is 
situated on a prominent and well-known hill in the NW. ?(sec. l, T. 14 S., R. 3 W., 
and about 8.5 miles north of Salina. The geodetic point is marked by a bottle filled 
with ashes, buried l foot below the surface of the ground. Over this was placed a 
limestone block, l foot square by 5 inches thick, with two cross lines and the letters 
U. S. C. S. cut on its top surface, which' was covered with several inches of earth. 

Heatli (Ellsworth County, Kans., F. D. Granger, 1890).-This station is situated 
in the SW. 7-( sec. 12, T. 14 S., R. 7 W., on land owned by \Villiam Heath, who lives 
in a stone house about one-third of a mile to the southwest. The nearest towns are 
Brookville, 14 miles to the southeast, and Ellsworth, 18 miles to the southwest, both on 
the Union Pacific Railroad. The geodetic point is marked by a glass bottle filled with 
ashes, the top being 3 feet below the surface of the ground. Over this was placed a 
marble post 6 inches square and 2.25 feet long, having two cross lines and the letters 
U.S. C. S. cut on its top surface, which was flush with the ground. As reference marks, 
two hard limestone posts, each 6 inches square and 2. 25 feet long, with a single diagonal 
groove and arrowhead cut on top, were placed in the meridian of the station, one 7.51 
feet south and one 7. 16 feet north of the central marble post. Recovered 1899, 
W. Eimbeck; 1900, A. T. Mosman. 

Tlzompson (Ottawa County, Kans., F. D. Granger, 1890).-This station is situated 
about 12 miles southwest of the town of Minneapolis, in the NW. ?( sec. 25, T. l r S., 
R. 5 W., on a prominent round-topped hill, belonging to Judge R. F. Thompson, of 
Minneapolis, Kans. The geodetic point is marked by a bottle filled with ashes, buried 
3 feet below q1e surface of the ground. Over this was placed a marble post 6 inches 
square and 2.25 feet long, having two cross lines and the letters U. S.·C. S. cut on its top 
surface, which was flush with the ground. As reference marks, two hard limestone 
posts, each 6 inches square and 2. 25 feet long, with a single diagonal groove and arrow
head cut on top, were placed in the meridian of the station, one 13. 18 feet north and 
one 14. 10 feet south of the central marble post. 

Lincoln (Lincoln County, Kans., F. D. Granger, 1891)._:This station is located on 
the high prairie 3~ miles north and 3~ miles east of the town of Lincoln, and about 
300 yards west and 40 yards north of the southeast corner of sec .. l 6, T. l I S., R. 7 W., 
on land held by a mortgage and investment company of Lincoln. It is about 15 yards 
south of the main road from Lincoln to Barnard, and the nearest house, which is about 
one-half mile to the northeast on the Barnard road, is owned and occupied by Mr. 
Parks. The reference stones are 10.09 feet north and l I.41 feet south of the station. 
(See notes land 2, p. 258.) 
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Golden Bell (Lincoln County, Kans., F. D. Granger, 1891 ).-This station is near the 
south end of the northernmost of two prominent hills situated it\ the SE. 1.( sec. 2 7, 
T. l::? S., R. 9 W., on land owned by Mr. Marshall, of Lincoln Center, and used as a 
cattle range. The station is 110 yards from the north end and 20 yards from the south 
end of the hill on which it stands. There is an old stone quarry on the west face of 
the hill about 55 yards southwest of the station, and another about 200 yards to the 
southeast of the station on the northwest face of the southernmost hill. The two 
reference marks are. placed 9.55 feet north and 9.05 feet south of the station. (See 
note r, p. 258.) 

Wilson (Russell County, Kans., F. D. Granger, 1891).-This station is situated 
in the SE. 1.( sec. 1, T. 14 S., R. 1 r W., about one-half mile west and 276 miles north 
of the town of \\Tilson, Ellsworth County, Kans. A road running north along the line, 
separating Ellsworth and Russell counties, passes over the ridge within 100 yards to the 
west of the station. The two reference marks are placed one 8.03 feet north and the 
other 15.08 feet south of the station. (See note 1, p. 258.) Recovered 1899, \V. 
Eimbeck; 1900, A. T. Mosman. 

Bunker Hill (Russell County, Kans., F. D. Granger, 1891).-This station is 
situated in the S\V. }!(sec. 31, T. 13 S., R. 12 W., in the southwest part of the town 
of Bunker Hill, in an open lot west of the town water tower. The nearest corner of 
the water tower is l 87 .4 feet from the station and the stone marking the southwest 
corner of sec. 3 l, T. l 3 S., R. r 2 .\\T., is 238. 2 feet from the station. The two reference 
marks are 8 feet north and 8 feet south of the station. (See notes 2 and 3, p. 258.) 

Allen (Russell County, Kans., F. D. Granger, 1892).-This station is situated in 
the NW. X' sec. 22, T. 14 S., R. 14 \\'., and about one mile west and 4 miles south of 
Russell, Russell County, Kans., on land O'\\'ned by Mr. Montgomery, of Ohio, and 
under the management of Mr. Clements, who lives one mile south of the station. 'rhe 
azimuths and distances to certain points are: To stone marking the northwest corner of 
sec. 22, 122° 27' 1411

, 446.8 feet; to the north chimney of the house of .Mr. H. A. 
Allen, who rents the land on which the station stands, 99° 36', about I 50 yards; to the 
north chimney of an old house, 158 ° r 8', and the southeast chimney of the house is 
90 feet from the station. 'I'he station is 237 feet south of the center of the road. The 
reference marks are 9 feet north and 9 feet south of the station. (See notes 2 and 
3, p. 258.) 

Blue Hill (Ellis County, Kans., F. D. Granger, 1892).-Tbis station is situated on 
a prominent ridge forming a part of the Blue Hills and in the S. Yz sec. 2 r, 'I'. 12 S., 
R. 16 \V. 'I'o reach the station from Walker, travel due north to the foot of the hills, 
thence to the northwest, passing to the eastward of a stone 11ouse and grove of small 
trees. Follow this road about 2 miles, and when well up on the ridge take the first 
trail bearing off to the west. This trail passes near the head of two deep canyons, which 
make up from the valley of the Saline River. . After passing the head of the second 
canyon leave the trail and pass to the top of the ridge, which is narrow at the point and 
almost surrounded by ravines. There is a ravine in azimuth 63 ° 46' and distant 1r2 
feet; the head of a ravine in azimuth 133° 34', distant 154 feet; the head of a ravine in 
azimuth 254° 25', distant 213 feet; the head of a ravine in azimuth 288° 34', distant 342 
feet; and an old sod house in azimuth 340° 59' from the station. The two reference 
marks are 8 feet north and 8 feet south of the station. (See notes 2 and 3, p. 258.) 
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TYaldo (Osborne County, Kans., F. D. Granger, 1892).-This station is situated 
on the highest ground in the SE. ~sec. 24, T. Io S., R. 14 \V., ai1d about 4.5 miles 
northwest of \Valdo, Russell County, Kans., on land said to belong to the Union Pacific 
Railroad Company. A well-traveled road from Waldo ascends the hill from the south
west, and turning no:-th passes some 20 yards to the east of the station. The two 
reference marks are 9 feet north and 9 feet south of the station. (See note l, p. 258.) 
Note 2, p. 258, also applies, except that the"circular trench is I l feet in diameter and 
I Yz feet deep. Recovered 1897, F. D. Granger. 

111cadcs Ranch (Osborne County, Kans., F. D. Granger, l89I ).-This station is on 
the highest part of a prominent ridge in sec. 34, T. 9 S., R. II \V., and about one-half 
mile northeast of Meade's ranch house. A good road passes up from the house and 
cros.-;es the hill within 100 feet west of the station. The nearest town is Lucas, or 
Elbon, I 2 miles to the south on the Union Pacific Railroad, Lincoln Branch. The 
azimuths and distances to certain points are: 1'o the chimney of Meade's ranch house, 
8° 361

, about one-half mile; to stone marking southwest corner of sec. 34, T. 9 S., R. 
II W., 34° 331

, 625 yards. The two reference marks are 8.70 feet north and 8.62 feet 
south of the station. (See notes I and 2, p. 258.) Recovered I897, F. D. Granger. 

DESCRIPTIONS OF PRIMARY TRIANGULATIO~ STATIONS, WALDO-ALLEX TO INDIAN 

CRlil~K-CANYON, TI-IIR'I'Y-NINTH PARALLEL TRIANGULATION. 

Fairmount (Barton County, Kans., F. D. Granger, 1892).-This station 1s m 
NE.~ sec. 8, T. 16 S., R. I5 \V., near the northeast corner of Fairmount Schoolhouse 
lot. (See notes I, 2, and 3, p. 258.) The azimuths and distances to certain points 
are: To north line of schoolhouse lot, north, 29 feet; to northeast corner of school
house lot, 225°, 41 feet; to east line of schoolhouse lot, east, 29 feet; to center of well, 
353° 22 1

, 131. 1 feet; to center of road, south, 238 ·feet; to northeast corner of school
house, 20° 201

, 127.8 feet. 
/laJ•s (Ellis County, Kans., F. D. Granger, i892).-This station is near th.: north 

center of sec. 24, T. 13 S., R. 18 W., just south of the road separating sections 24 and 
13, and about 4 miles northeast of Hays City. The only house in the immediate 
vicinity is built of stone and is situated about 500 yards to the southwest. It is occu
pied by Mrs. Margaret Middlemeyer, ·who owns the land south of station. The land 
to the north is owned by Andrew Meyer. (See notes 1, 2, and 3, p. 258.) The 
distances to certain points are: To northwest corner of sec. 24, about 2 550 feet; to 
center of road, north, 29 feet; to end of hedge, east, 190 feet; to hedge, south, 12.5 
feet. 

/,a Crosse (Rush County, Kans., F. D. Granger, 1892).-This station is in the 
NW. ~sec. 12, T. I7 S., R. 18 W., on the highest point of a prominent hill in a 
pasture belonging to George Schwab. A stone house, formerly occupied by a Mr. 
Schmidt, stands on the summit of a prominent hill about l mile northwest of the 
station. The nearest town is La Crosse, about 5.5 miles to the southwest. The 
azimuths and distances to certain points are: To magnetic mark (chimney of house), 
205° 501 .5, 2.5 miles; to highest point of ridge to southeast, 32I 0 35 1

; to well and 
windmill, 353° 05', 633 feet; to fence on line to windmill, 405 feet; to fence west of 
station, 350 feet; to northwest corner sec. 12, 134° 551

• (See notes 1, 2, and 3, p. 258.) 
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Smoky Hill (Ellis County, Kans., F. D. Granger, 1893).-This station is in the 
south central part of sec. 21, T. 15 S., R. 20 W., on the highest point of a prominent 
hill overlooking the Smoky Hill River, about 14 miles due north of McCracken and 2Yz 
miles south-southeast of Stock Range post-office. It is in the southern part of a large 
cattle range (10,000 acres) operated by Frank Meserve, esq., and isl ooo feet north of 
the southern fence of the range, 350 feet south of where the hill slopes suddenly down 
into the Smoky Hill Valley, and 180 feet ~outhwest of a point (of about the same ele
vation as the station) nearer this sudden slope. There are two hills to the west of sta
tion, a prominent one with nearly the same elevation as that on which the station is 
situated, 6oo feet distant, and a smaller one 375 feet away. There is also a small hill 
to the east 430 feet, and one to the south 550 feet. There is a deep ravine to the east 
and a lesser one to the west, and a steep bluff to the north. Mr. James K. Hardwick's 
house is seven-eighths of a mile south of station. The underground mark is a half
gallon stone jug filled with small magnesia fragments and buried 3 feet below the sur
face, a tack in the cork marking the center of station. (See, also, notes l, 2, and 3, . 
p. 258.) The limestone witness posts are distant 14 and 12.83 feet, respectively, 
north and south of station. Windmill at Stock Range bears 159° 20'. 

Trego (Trego County, Kans., F. D. Granger, 1893).-This station is in the north
east part of sec. 27, T. 13 S., R. 21 W., about 500 yards from the northeast corner of 
the section and about 120 yards south of the wire fence following the northern boundary 
of the section. The station is about 50 feet north of the highest point of a hill locally 
known as High Top, and about 60 feet west of a well-traveled road to Ellis. The road 
after passing the station leads through a gate to the northeast and between two prnmi
nent round mounds locally called ''The Nipples.'' A branch of th~ road runs south of 
the southern ''Nipple'' to Stapelin's sto11e house. A little west of north about three
fourths mile distant is a very prominent rou11d hill standing alone in the valley and 
known as Round Top Mound. (See notes 1, 2, and 8, p. 258-259.) The surface mark 
is a marble post as in note l. The azimuths and distances to certain points are: To 
Rou11d Top Mound, 155°; to northern "Nipple," 227°, 625 yards; to southern 
"Nipple," 239° 36', 550 yards; to northeast corner of section 27, 256° 21', 500 yards; 
to stone pile on top of prominent mound, 64 ° 40', about l U miles. 

Sllaggs (Ness County, Kans., F. D. Granger, 1893).-This station is in the south-
· eastern part of sec. 16, T. 16 S., R. 22 W., on the ·land of Mr. G. w~ Skaggs, about 
1 U miles north and one-fourth mile west of the town of Brownell, and about 200 yards 
from Mr. Skaggs' house. A farm road running east and west 55 feet north of the sta
tion leads into the well-traveled road to Brownell which passe~ in front of Mr. Skaggs's 
house. (See notes l, 2, and 8, p. 258-259.) The surface mark is a marble post as in 
note r. The azimuths and distances to certain points are: To southwest corner of Mr. 
Skaggs' barn, 227° 20'; to chimney of Mr. Skaggs' house, 244° 36', 200 yards; to 
southeast corner of section 16, 335° 02'; to belfry of schoolhouse at Brownell, 343° 51'; 
to corner post of fence southeast, 83.1 feet; to corner IJ9St of fence southwest, rn6.6 
feet; to corner post of fence northwest, 105 feet. The witness posts are distant 13.45 
and 12.30 feet, respectively, north and south from the center. 

Big Creek (Trego County, Kans., F. D. Granger, 1893).-This station is in the 
extreme southwest cornerof NE. U of NE. U of NW. U of NW.~ sec. 17, T. 13S., R. 23 
W., ! 048 feet fr01h the northwest corner stone of the section and 296 feet south of the 
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center of the well-used trail which runs along the section line until a little east of sta
tion, and then turns northeast. The town of \Vakeeney is 7 miles distant, the west 
cupola of the stone court-house being nearly due n~rth (magnetic). A wide prominent 
fire guard was plo.wed around the signal and the camp, which was situated southeast of 
signal. About 200 yards to the northeast are the ruins of the foundation of the stone 
house belonging to Mr. Ferris, county surveyor. (See notes 1, 21 and 8, pp. 258-:-259.) 
Surface mark is as in note r. The witness posts are of soft magnesia stone, distant 
1 r.64 and ·IO. 34 feet, respectively, north and south of station. The azimuths and dis
tances to certain points are: To northwest corner stone, section r 7, 105 ° 32', r 048 feet; 
to McCormick's windmill, 203 ° r 3'. 

Schmidt (Ness County, Kans., F. D. Granger, 1893).-This station is in the north
east corner of NE. ;:(of NE. X( of NE. X( of NW. X( sec. 2, T. 16 S., R. 25 W., on 
land belo11ging to Mr. Schmidt, of Wakeeney, just north of his deserted stone house, 
which is on the highest ground in that vicinity and is a prominent and well-known land
mark. The station' is just south of the county line and is nearly in line with the west 
face of Schmidt's house. About 70 feet to west of station is a trail, little used, run
ning north and, south. The nearest towns are Ransom and Utica, distant 9 miles south
east and sonthwest, respectively. (See notes 1, 2, and 8, pp. 258-259.) Surface mark 
as in note r, bnt 5 by 5 inches. The azimuths and distances to certain points are: To 
quarter section corner, 240° 53', 125.2 feet; to northeast corner of Schmidt's honse, 
351° 49, 154.3 feet; to northwest corner of Schmidt's house, r 0 33', 152.3 feet. 

Indian Creek (Gove County, Kans., F. \V. Perkins, 1891).-This station is in the 
northeast corner of SE. X( of SE. 7.( of NW. 7.( of SE. X( of NW. 3:( sec. 6, T. 14 
S., R. 28 W., about 7 miles south from Gove City, on the high land between Indian 
Creek and Smoky Hill River, about 1 mile south of Indian Creek and 2 miles northwest 
of the house of Mr. J. W. Huntington. The best way to reach the station is from 
Grainfield, on the Union Pacific Railroad, via Gove City, to a point 7 miles almost due 
south from the latter place. (See note 8, p. 259.) Two white-oak witness stakes 
were buried approximately north and south of station, a tin tack in top of each being 
5 feet from station. Some pieces of broken jar were scattered in and on ground around 
station. 

CanJ'01l (Lane County, Kans., F. W. Perkins, 1891).-This station is in the south
west corner of SE. X( of NE. 7.( of SW. ;:(of SE. ;:( sec. 17, T. 16 S., R. 128 W., 
2 Yz miles north and one-half mile east of Shields railroad station. (See note 8, p. 259.) 
Some pieces of broken jars were mixed with the earth and also left on the surface 
around the station mark. 

DESCRIPTIONS OF PRIMARY TRIANGUI,ATION STATION'S, INDIAN CREEK-CANYON TO 

COLORADO I,INB, THIRTY-NINTH PARALLEL TRIANGULATION. 

Bea·ver (Logan County, Kans., F. \V. Perkins, 1891).-This station is in the N\V . 
. 3£ of SW. ;:(sec. 27, T. 16 S., R. 32 Vl., near the northern edge of the plateau which 
extends south from the Smoky Hill Rh-er. Hell Creek Canyon is close to the northeast 
and the draws of the Beaver close to the north and west. Elkader., the nearest post
office, is 4 miles north. Thi! mail route fronl. Oakley to Scott City passes one-fourth 
mile west of station and a well-marked trail passes roo yards to the north. (See note 8, 
p. 259.) Two white-oak witness stubs were placed north and south of station 5 feet 
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distant. Some pieces of broken jars were mixed with the earth in filling the hole 
around the station and some pieces were left on the surface. The azimuths and dis
tances t~ certain points are: To northeast corner of section 27, 231° 28'.6, 945 paces; 
to southwest corner of section 27, 39° 58'; to southeast corner of section 27, 325° 41'; 
to prominent mound at edge of bluff in section 22, 147° 30'. 

Monument (Logan County, Kans., F. \V. Perkins, 1891).-This station is in the 
southeast corner of NE. ;( of SE. ;( of SE. ;( of NW. 3( of NW. ;.( sec. 28, T. 13 S., 
R. 32 \V., on the first high ground north from the Smoky Hill River, about 5Yz miles 
from the river and l Yz miles southwest of the house of Warren A. Wharton. Cabbell 
post-office is about 2 Yz miles northeast. The road from Oakley to Scott City passes 
about l Yz miles east of station. A road leading from Wharton's house to Russell 
Springs passes within one-fourth mile of station to eastward. The station is on the 
timber claim of Mr. Burton Smith. (See note 8, p. 259.) Two triangular white-oak 
stakes were placed approximately north and south, with a tin tack in center of each, 
distant 5 feet from station. 

Goplzer (Logan County, Kans., F. \V. Perkins, 1891).-This station is in the NW. 
;( of NW. ;( of SE. ;( of SE. 3-{ of SW. ?( sec. 24, T. 12 S., R. 35 W., on the highest 
ground in the pasture of Mr. Vincent \V. Battreall, and one-third mile southwest from 
his house. Russell Springs is about 5 miles due south, and Winona is about 5Yz miles 
northwest, the road between these two places passing within a short distance of the 
station. The underground mark is a 4-gallon stone jar buried 3 feet 8 inches below 
the surface, a ;(-inch hole in bo.ttom marking station. Above this was placed a 
triangular white-oak post 2 feet 6 inches long with top flush with surface, a tack in 
center of post marking station. Two triangular white-oak stakes 2 feet long, with tin 
tack in center of each, were placed north and south (magnetic), distant 5 feet from 
station. A sod wall was built around the observing tent. 

S/zeridan (Logan County, Kans., F. W. Perkins, 1891).-This station is in the 
SE. ;( of ~"W. J4 of NE. ;.( of NE. ;.( sec. 7, T. 14 S., R.' 36 W., on the northern 
edge of the table-land, 4 miles south of Smoky Hill River, l 1 miles southwest of Russell 
Spri~1gs, l r miles south of McAllaster, and 1 3 miles east southeast of Wallace. The 
azimuths and distances to certain points are: To northeast corner section 7, 236° 18'.3, 
340 paces; to south gable of Freeman's stone house, 265° 261

; to ridge of Wurst's stone 
granary, 266° 18'; to north gable of Jessie \Vagner's stone house, 320° 36'. The 
underground mark is a stone jar placed bottom up 3 feet below the surface, a ;(-inch 
hole marking station. Above this was placed a mass of bricks which had been partly 
melted and run together in baking. The surface mark is a white-oak stub, with a tin 
tack marking the center of station. Four white oak \Vitness stubs were set north, south, 
east, and west, at a distance of 5 feet. A sod wall was built around the observing tent. 
Broken bricks were mixed with the earth in filling the hole around the station mark. 

Teeters Hill (Logan County, Kans., F. W. Perkins, 1891 ).-'I'his station is in the 
southwest corner of NW.;.( of NE.;( of SW.;.( of KW.;( sec. 30, T. II S., R. 37 W., 
on the highest of the bluffs on the south of the north fork of the Smoky Hill River, about 
2 miles south of Mr. J. F. Teeter's .ranch, and three-fourths mile west of the road run
ning from McAllaster to Teeter's ranch. Wallace is r6 miles southwest and McAllaster 
is 7 Yz miles southeast. To reach the station take the road leading north from Mr. James 
Burr's place, 12 miles northeast of Wallace, and proceed about 3 miles to the middle of 
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the McDermott claim; then turn east on a road to the station, which is about 178 miles 
from the McDennott claim. The underground mark is a 1-gallon earthenware jar 
placed bottom up 4 feet below the surface, a }.(-inch hole in bottom marking station. 
Above the jar a 5.Yz-inch drain tile 25 inches long was placed with top 22 inches 
below the surface, the center of tile marking station. Above the tile a white-oak 
post painted red was placed with top projecting abotit 4 inches above the ground, a 
galvanized tack in stub marking the center of station. Four witness stakes, with tack 
in top of each, were placed approximately north, east, south, and \Vest, 5 feet distant. 
Pieces of broken drain tile were mixed with the earth about the point, and about 6 
inches below the surface a paving of broken tile was made about 2 feet square. Some 
broken tile was left on the surface around the point. A sod wall was built around the 

. observing tent. 
Turtle (Wallace County, Kans., F. W. Perkins, 1891 ).-This station is in the north

west corner of NE. ;i of SE. 1.( of NE. ,14 of SE. 1.( of SE. 1.( sec. 9, T. 12 S., R. 
40 W., on the divide between the headwaters of Pond Creek on the south and Turtle 
Creek on the north, 9 miles almost due north from Sharon Springs and 5Yz miles north 
of Smoky Hill River. The road running north from Sharon Springs passes about one
fourth mile west of station, while the Goodland road (so called) passes abtmt 1 mile to 
the east. The house of Mr. John \Vesley Bouslog is 31.( miles south. (See note 8, 
p. 259.) Two white-oak posts painted red were placed approximately north and south 
of station, with a tack in each, 5 feet distant. 

Curlew (Wallace County, Kans., F. W. Perkins, 1891 ).-This station is in the north
east corner of SW.?.{ of SW.?.{ of NE.?.{ of NE. ;i sec. 17, T. 14 S.; R. 40 W., 4 miles 
south and 1 Yz miles west of Sharon Springs, near the northern edge of the plateau, 
which, commencing about 6 or 7 miles south of the Smoky Hill River, extends south to 
the Arkansas. (See note 8, p. 259.) Four white-oak reference stubs, painted red, were 
placed about north by east, east by south, south by west, and west by north, with a tack 
in center of each, distant 7 feet from station. Some broken earthenware was mixed 
with the earth around the center post and a load of small stm1e was piled up over the 
center. 

McLane (Wallace County, Kans., F. \V. Perkins, 1891).-This station is about 14 
miles northwest of Sharon Springs, and 1 r miles north of Weskan, on the Goose Creek 
bluffs, about 1 mile south of the creek and 2 Yz miles southeast of McLane's Ranch. 
The road from McLane's Ranch to Sharon Springs passes about 200 meters south of 
the station. Lister post-office is about three-fourths of a mile northwest of station. 
To reach the station from Sharon Sprii1gs, take the road running northwest to Halsey's 
place, then follow a road up a ravine toward the westward to a gradually ·ascending 
plain, whence the elevation upon which the station is located can be seen. It is about 
4 miles east of the Colorado border. The underground mark is a 1-gallon earthen
ware jar placed bottom up 4 feet 2 inches below the surface, a }.(-inch hole in bottom 
marking center of station. Above the jar a 5 Yz-inch drain tile 25 inches long was 
placed, with top 2 r inches below the surface of ground, the center of tile marking sta
tion. Above the tile was placed a white-oak stub, painted red, with top projecting 3 
inches above the ground, a tin tack in center marking the station. Four white-oak 
reference stakes, painted red, were placed approximately north, south, east, and west, 
with a tin tack in center of each, distant s feet from center of station. A circle of 
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brickbats was laid just above the top of the tile, and six inches below the surface 4 beer 
bottles were placed at right angles, with their necks pointing toward the center post and 
distant about l inch from it. . Fragments of broken jar were left on the surface about· 
the point. 

Arapahoe (Cheyenne Cou.nty, Colo., F. \V. Perkins, 1891).-This station is about 
7 miles southeast of Arapahoe, l l miles southwest of \Veskan, and 3 miles from the 
Kansas border, on the highest hill in the vicinity. From Weskan take the road that 
leads to the schoolhouse near James A. Johnson's and then bear a little westward to 
Daniel Dellenger's, from which place the trail leads nearly west to the signal.· (See 
note 8, p. 259.) 

Monotony (Cheyenne County, Colo., F. W. Perkins, I89I).-This station is about 
14 miles north by west of Arapahoe, and 4Yz miles east of the road leading from Chey
enne Wells to Burlington, on a round-topped hill. In going north from Arapahoe, after 
crossing the hill about 2 miles north of the Smoky Hill River, the hill upon which the 
station is located will appear to the northward and remain in sight the rest of the way. 
The road made in hauling lumber from Arapahoe to the signal should be distinguishable 
for many years. (See note 8, p. 259). Fragments of earthenware were scattered 
around the station, both above and below the surface of the ground. 

DESCRIPTIONS OF SUBORDINATE TRIANGULATION STATIONS, MISSOURI LINE TO 

ELEVATION-!llABON, IN THE THIRTY-NINTH PARALLEL TRIANGUJ,ATION. 

Kansas Cit_y Astronomic Station I882 (Jackson County, Mo., C.H. Sinclair, I882).
This station is in the. grounds of the Franklin School, corner of Washington and 
Fourteenth streets, 20 feet east of building and l 6 feet 9 inches south of north end. 
The pier is made of two san<lstone posts 8 by l 1 inches, 5 feet 11 inches long, set in 
concrete, with tops 3 feet above the ground and 17 inches apart. Between these two 
stones is placed. a smaller one with top just above the ground and a cross marking the 
center of station. (In 1900 the Survey was informed that a contract had been let for a 
building which would cover this station.) 

Stale Linc I (Johnson County, Kans., F. D. Granger, 1885).-This station is 51 
feet 1 l inches north of west from the Missouri boundary stone, which is at southeast 
corner of southwest fractional quarter of sec. 35, T. 13 S .. R. 25 E., 1 Yz miles south of 
New Santa Fe, Mo., at inteniection of State Line and Belton-Olathe roads. 

'state Linc 2 (Johnson County, Kans., F. D. Granger, 1885).-This station is at 
the northeast corner of the northwest fractional quarter of sec. 26, T. l 2 S., R. 25 E., 
and is 9 feet 6 inches (west of south) from the lialf-mile stone situated midway between 
two east and west roads on the State line. 

Base I (Johnson County, Kans., F. D. Granger, 1885).-This station is· situated 
between two east and west roads, east of station Marty, about 670 feet south of road to 
north and 2 470 feet west of State Line road to east, on property of Tryon Brothers. 
Marked by a bottle 2 Yz feet below surface. 

Base 2 (Johnson County, Kans., F. D. Granger, 1885).-This station is 889 feet 
11 inches from Base 1, in azimuth 18° 43'. 

Slate Linc 3 (Johnson County, Kans., F. D. Granger, 1885).-This station is on 
the west side of the State Line road and about one-half mile north from the road run
ning east from Aubry, and is marked by a strong stake driven well into the ground, 
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with a nail in it. It is 552. I meters a little west of north from State Boundary Stone 
at the northeast corner of southwest fractional quarter of sec. 23, T. 14 S., R. 25 E. 

Section Line I (Johnson County, Kans., F. D. Granger, 1885).-This station is at 
intersection of two roads 479 meters north 37° 55' west of station Marty. 

Section Line 2 (Johnson County, Kans., F. D. Granger, 1885).-This station is 
one-half mile due south of Section Line x and 520.4 meters south 34 ° 14' east of 
station Marty. 

Blue Jlfound (Douglas County, Kans., F. D. Granger, 1887).-This station is in 
SW. JI.{ sec. 22, T. 22 S., R. 13 E., on a prominent hill about 8 miles southeast of 
Lawrence, on land belonging to Mr. Obadiah Stett. The underground mark is a white 
glass bottle filled with ashes and buried 2 feet xo inches below the surface. The surface 
mark is a limestone post 2 0 feet long and 6 inches square at top, buried flush with 
ground, marked with letters U. S. C. S., and two grooves at right angles. The south 
face has F. D. G. 1887 cut near top. 

Carson (Douglas County, Kans., F. D. Granger, 1887).-This station is in the 
SE. JI.{ sec. 22, T. 13 S., R. 19 E., about 7 miles south-southwest of Lawrence, and about 
2 miles northwest of the Three Sisters, well-known hills on the Lawrence-Willow 
Springs road. The station is on land belonging to Samuel Carson, and the point· has 
been recently christened Hazel Hill. The underground mark is a glass bottle filled 
with ashes and buried 2 feet 6 inches below the surface of ground. The surface mark 
is a limestone post 2 X( feet long and 6 inches square, marked on top by two rectangular 
grooves and the letters U. S. C. S. The distances to certain points are: To lone oak, 
north of east, 550 feet; to corner of stone fence (northwest corner quarter section), 
north of west, 206 feet; to fence 1iorth, 38 feet. 

Le Compton, U. S. G. S. (Douglc~s County, Kans., U. S. Geological Survey, 
1889).-This station is in the SW. JI.{ sec. 15, T. 12 S., R. 18 E., 4 feet north and 950 
feet east of scuthwest corner of the section. 

Stenger (Osage County, Kans., F. D. Granger, 1887).-This station is on the 
summit of a small hill known as Stenger: Hill, about 3 miles west of Carbondale, in 
NE. JI.{ of SW. X( sec. x6, T. 14 S., R. 15 E. The underground mark is a dark-colored 
glass bottle filled with ashes and buried I 0 feet below the surface. The surface mark 
is a nail in top of a pine stub 2 by 4 by x6 inches. Surrounding the stub some flat 
limestone rocks were placed on end and the whole covered with earth. 

Topeka Insane Asylum (Shawnee County, Kans., F. D. Granger, 1887).-This 
station is the higher of the two cupolas. 

Topeka 11£. E. Clzurc/1 (Shawnee County, Kans., F. D. Granger, 1887).-This station 
is the spire on the northeast corner of the building southwest corner of Harrison street 
and Sixth avenue. 

Topeka First Presbyterian Clwrch (Shawnee County, Kans., F. D. Granger, 1887) .
Tl1is station is the spire of the church on the west side of Harrison street, between 
Eighth avenue and Ninth street. 

Topeka State House, west wing cupola (Shawnee County, Kans., F. D. Granger, 
1887).-This station is the center of a small low cupola in the center of the wing. 

10515-03-18 
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DESCRIPTIONS OF StTBORDINATE TRIANGULATION STATIONS, ELEVATION-;:llABON TO 

SALINA BASE NET, IN THE THIRTY-NINTH PARALLEL TRIANGULATION. 

Buffalo Moutzd, azimuth mark (Wabaunsee County, Kans., F. D. Granger, I888).
This station is on a prominent rocky butte about 3 miles southwest of the old town of 
Maple Hill. The butte is well known in the vicinity, and has a large rock pile on its 
summit, said to have been placed there by the Indians. The station is a few feet 
south of the rock pile, and is marked by a bottle of ashes buried 8 inches below the 
sttrface of the ground. 

Salina West Base Latitude Station (Saline County, Kans., F. D. Granger, I896).
This station is 7.87 meters east of the Salina West Base, and is marked by a pier of stone 
and brick laid in cement. 

DESCRIPTIONS OF SUBORDINATE TRIANGULATION STATIONS, WALDO-ALLEN TO INDIAN 

CREEK-CANYON, IN THIRTY-NINTH PARALLEL TRIANGULATION. 

Castle Rock (Gove County, Kans., F. D. Granger, I890).-This station is near 
sec. 1, T. 14 S., R. 26 W., about 11 miles south and 2 miles west of Collyer. To the 
northwest, a few hundred yards from the rock, stands the famous Castle Tower, which 
rises abruptly from the flat prairie to the height of 73 feet. The main Collyer road 
passes about 200 yards west of the rock. 

Bluff (Gove County, Kans., F. D. Granger, I890).-This station is in SW. 1.( sec. 
3, T. 14 S., R. 26 W., about 2 miles west of Castle Rock. About one-half mile south 
of station is a sod house occupied by a Mr. McCartney. 

DESCRIPTIONS OF SUBORDINATE TRIANGULATION STATIONS, INDIAN CREEK-CANYON 

TO COLORADO LINE, IN THE THIRTY-NINTH PARALLEL TRIANGULATION. 

Hill (Lane County, Kans., F. D. Granger, 1890).-This station is in sec. I3, T. 
16 S., R. 29 W., about 5 miles northwest of Shields. A flag pole was observed upon. 

Pond (Wallace County, Kans., F. W. Perkins, I89I).-This station is in the south
east corner of the SW. 1.( of Nw.· J.( of NE. 1.( of NW. 1.( of SE. 1.( sec. 26, T. I2 S., 
R. 40 W., 5~ miles north and one-half mile east from Sharon Springs, on the first high 
ground after crossing the Smoky Hill River and about 3 miles north of the river. A road 
running north from Sharon Springs passes r mile west of station, and a road running 
northward along the section line one-half mile east of Sharon Springs passes within 
one-half mile of station. The house of Mr. John Wesley Bouslog, who·lives in NW. 
1.( sec. 34, bears about west southwest from station. The underground mark is a 
r-gallon eartheuware jar buried with bottom up, 4 feet 2 inches below the surface, a 
7.(-inch hole in center of bottom marking the station. Above the jar was placed 
a drain tile pipe 5~ inches in diameter and 25 inches long, the top of tile 22 inches 
below the surface. Above the tile a white-oak post pai~ted red, 3~ by 3~ inches, two 
feet long, was placed with top projecting 3 inches above ground, the center of station 
being marked ,by a galvanized tack. Four reference stakes of white oak, 3~ by 3~ by 
2 feet, painted red, with tack in center of each, were placed approximately north, east, 
south, and west 5 feet from center. Pieces of tiles and earthenware jars were mixed 
with the earth in filling the hole. About 6 inches below the surface a paving of broken 
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tiles and earthenware jars \Vas laid around the center about two feet square. A small 
quantity of broken jar was left on the surface. A sod wall was built around station. 

Wallace Latitude Station i885 (Wallace County, Kans., E. Smith, I885).-This 
station is in the northeastern corner of the small park belonging to the Union Pacific 
Railway Company, at Wallace, Kans. It is marked in a permanent manner by two 
limestone piers, each 5 feet in length, and set firmly in concrete to the depth of three 
feet below the general surface of the ground. 

Kansas and Colorado Boundary llfonument 73 Yz (Wallace County, Kans., F. W. Per
kins, I89I) .-This station is at the point formerly occupied by the stone monument 
marking the State line. The original monument had been carried away, but the 
position was recovered approximately, and is now marked by a I-gallon jug buried with 

. mouth up 2 feet 8 inches below the s~rface, the center of mouth of jug marking station. 
The jug was covered with one foot of earth and two thicknesses of inch boards 2 feet 
square were placed above it. A tack in boards marks center. Surface mark is a cross 
chiseled on hard conglomerate sandstone, 20 by I5 inches, 6 inches deep. The stone is 
an inch above the surface and is marked B. M. 73Yz. The surface mark is covered 
with a mound of limestone forming a prominent object. 

DESCRIPTIONS OF PRIMARY TRIANGULATION STATIONS, THIRTY-NINTH PARALLEL 

TRIANGULATION TO THE NEBRASKA LINE IN THE NINETY-EIGHTH MERIDIAN 

TRIANGULATION. 

Dial (Osborne County, Kans., F. D. Granger, 1897).-This station is situated 
on a prominent hill locally knoWI1 as Sand Mound, and is near the west center of the 
SW. 7.( sec. 22, T. 9 S., R. I3 W. A north and south section line road crosses Sand 
Mound at a short distance west of the station. The surface 1nark is a limestone post 
6 inches square and 2 feet long, placed with its top flush with the surface, marked by 
the letters U. S. C. S., and with a drill hole marking the exact point, 6 inches deep, o. 7 
inch in diameter, plugged with pine. The underground mark is a copper bolt 6 inches 
long and o. 6 inch diameter, set in a drill hole in a fiat ledge of rock in its original 
position and firmly wedged in with wire nails. A cross is cut in top of the bolt to mark 
the exact point. The bolt is 2.03 feet below the top of the surface mark. 

Kill Creek (Osborne County, Kans., F. D. Granger, I897).-This station is situ
ated about 880 feet north and 300 feet east of the southwest corner sec. 9, T. 9 S., R. 14 
W., on a prominent swell of ground. The land belongs to a loan company. The 
nearest house is distant about 0.2 mile west, and is owned and occupied by J. E. Harris. 
The station is on line between the center of an old well and the southwest corner of an 
old sod house, I9.8 feet from the former and I6.35 feet from the latter. The line from 
the old well to the house is approximately northwest. The azimuth of the stone mark
ing the southwest corner of section 9 is I 7° 421 2711

, and of the stone marking the north
west corner of section 9 is r 7 4 ° 3 7' 4 711

• The surface mark .is a copper bolt with cross 
lines set in a limestone post 6 inches square and 2 feet long, marked with the letters 
U. S. C. S. on its top surface. (See note 4, p. 258.) 

Lawrence, U.S. G. S. (Osborne County, Kans., U.S. Geological Survey).-This 
station is described in Bulletin No. I22, Results of Primary Triangulation, U. S. 
Geological Survey, as follows: "In Osborne County, Kans., on a swell of ground near 
the center of the west side of sec. 23, T. 6 S., R. 14 W., and about on the highest 
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point. Permanent mark: Cross and U. S. G. S. cut on top on large flat stone. Jug 
with cross cut on it is underneath the flat stone.'' 

Recovered in 1897, F. D. Granger. The fiat stone referred to had been broken up, 
but the jug with cross cut on it remained undisturbed. 

Lawrence 2 (Osborne County, Kans., F. D. Granger, 1897).-The station is 3.377 
meters in azimuth 93° 27' from the station Lawrence U. S. G. S. described above. 
The surface mark is a limestone post r.6 feet long and 6 inches square, with two 
rectangular curves and the letters U. S. C. S. cut on its top. (See note 5, p. 258.) 

Old Well, U. S. G. S. (Smith County, Kans., U. S. Geological Survey).-This 
station is described in Bulletin No. 122, Results of Primary Triangulation, U. S. 
Geological Survey, as follows: "In Smith County, Kans., in the SW. 3( of the SE. 
3( sec. l 6, T. 5 S., R. r r \V., and is 42 feet north a.nd r 38. 7 5 feet west of the northwest 
corner of a stone foundation for a building. The permanent mark: Cross and U.S. G. S. 
cut in large rock, and a bottle top set underneath the rock." Recovered 1897, F. D. 
Granger. 

Old Well 2 (Smith County, Kans., F. D. Granger, 1897).-The azimuths and dis
tances to certain points are: From this station to Old Well U. S. G. S. described above, 
92° 52' 32", 30.875 meters; tq the stone marking the southwest corner of sec. 16, 282° 
14' 32", 466.ometers; to the center of Mr. OkkeBohlen'shouse, 317° 16', 2r.94 meters. 
The surface mark is a rough stone post 9.5 inches square and 2.2 feet long, with two 
V-shaped crosses at right angles and the letters U. S. C. S. cut on its top. (See note 4, 
p. 258.) 

Lebanon (Smith County, Kans., F. D. Granger, '1897).-This station is near the 
northwest corner of the NE. 3( of the NE. 3( sec. 2, T. 2 S., R. r l \V., and about 1 ~ 
miles north and r % miles east of Lebanon. It is in the line of an east and west wire 
fence on the south side of the section line road, about 200 feet east of the head of a 
small ravine which runs to the south, and about 1300 feet west of the northeast corner 
of the section. The highest ground in the vicinity lies about one-third mile to the 
north. The azimuths to certain points are: To Anderson's house, 21 r 0 35'; to the Church 
Qf the United Brethren, 268° 59' 42"; to l\fr. J. Housel's house, 314° 02'. The surface 
mark is a Georgia marble post 6 inches square and 2 feet long, with two V-shaped 
grooves at right angles, and the letters U. S. C. S. cut on its top. (See note 4, p. 258.) 
-To the north, in the exact projection of the line from Old ·well 2, at a distance of 2.832 
meters, is a pine stub with a nail in it and underneath the stub at a depth of 30 inches 
a stone jug with the top upward. · 

Brown (Smith County, Kans., F. D. Granger, 1898).-This station is about 4 miles 
east of Smith Center, on high ground near the northwest corner of the SE. % sec. 20, T. 
3 S., R. 12 W., on land owned by Mrs. M.A. Brown, 264 feet south of the hedge row on 
the south side of the east and west half-section line road. (See notes 5 and 6, p. 258.) 

Lipps (Smith County, Kans., F. D. Granger, 1898).-This station is in the SW. 
3( sec. l, T. l S., R. 14 W., en land owned by Joseph Lipps, whose house stands near 
the center of the west side of the southwest quarter of the section. It is 600 ff!et east 
Qf the north and south road passing Mr. Lipps's house. (See notes 5 and 6, p. 258.) 

Cooper (Smith County, Kans., F. D. Granger, 1898).-This station is near the 
center of the NE. 3( of SW. ?.( sec. 8, T. r S., R. 14 W., in a cultivated field belonging 
to Mr. E. M. Cooper, about 700 feet south and 325 feet west of the center of section 8. 
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Red Cloud, the nearest town, is about 7 .5 miles east and 7 miles north of the station. 
(See notes 4 and 6, p. 258.) 

Blue Hill (\Vebster County, ~ebr., F. D. Granger, I898).-This station is near 
the south center of sec. 24, T. 4 N., R. II W., on land owned by Peter Paugh. It is 
about 2 76 miles south and 3 miles west of the town of Blue Hill. 'rhe azimuths and 
distances to certain points are: To the standpipe at Blue Hill, 228° 331 2 I"; to 
W. \V. Hogate's wii1dmill, 339° 24'; to Hogate's house, 348° I9'; to the stone marking 
the· south center of section 24, 350° Io', 25 r.085 feet; to stone marking northwest corner 
of section 24, I52° 09'; to the wire fence, 90°, 43.7 feet. (See notes 5 and 6, p. 258.) 

J-/errick (Franklin County, Nebr., F. D. Granger, 1898).-This station is in the 
S\V. }.(of SE.}.{ sec. 2, T. 3 N., R. I3 Vvr., about 376 miles south and I}.{ miles west of 
the town of Campbell, 011 land owned by Lyman Herrick. The azimuths and distances 
to certain points are: To the stone marking the southeast corner of section 2, 
27I 0 IJ'.4; to Lyman Herrick's windmill, 274° 38'.4, I49.8 feet; to the stone marking 
the south center of section 2, 84°, 27'.4; to the stone marking the southwest corner of 
section 2, 88° 2I'.4; to the belfry of the schoolhouse at Campbell, I96° 2I' 25"; to the 
southwest corner of Mr. Herrick's house, 274°.6, II8.6 feet; ·to the wire fence to the 
southward of the station, 89.3 f~et. (See notes 5 and 6, p. 258.) Surface mark is of 
hard limestone. 

DESCRIPTIONS OF SECONDARY AND TERTIARY STATIONS BETWEEN l'l'IJ<:ADES RANCH

WALDO AND NEBRASKA LINE. 

Blue Hill, U.S. G. S. (Mitchell County, Kans., United States Geological Survey).-
This station is described in Bulletin I22 of the United States Geological Survey, page 
192, as follows: " Permanent marks: Rock with cross and U. S. O. S. cut in the top." 
Recovered I891, F. D. Granger. 

Tipton, U.S. G. S. (Osborne County, Kans., United States Geological Survey).
This station is described in Bulletin 122 of the United States Geological Survey, page 
192, as follows: "In Osborne County, Kans., on the east side of sec. 15, T. 8, R. II, 
on high hill 2 miles west of the town. Permanent mark: Large limestone rock with 
cross cut and U. S. G. S. on top. Bottom of bottle placed 2 inches below the rock." 
Recovered 1897, F. D. Granger. 

Hardilee, U.S. G. S. (Smith County, Kans., United States Geological Survey).
This station is described on page I93 of Bulletin I22 as follows: "In Smith County, 
Kans., 011°l1ighest point of ground in sec. 20, T. 2, R. I4, near the center of the SE. }.(. 
Permanent mark : \Vhite sandstone rock marked with a cross and U. S. G. S.'' Recov
en~d I897, F. D. Granger. 

Covert (Osborne County, Kans. , F. D. Granger, I 897). -This station is in the 
NW. }.(sec. I8, T. 8 N., R. 12 W., n.ear the south end of a prominent range of hills 
about 5 miles south and o. 7 mile west of Osborne. The surface mark is a rough stone 
post marked \Vi th a cross and the letters U.S. C. S. The underground mark isa jug top. 

Kansas and Nebraska State Line C (F. D. Granger, I898).-This station is an 
earth mound at the southeast corner of sec. 32, T. I N., R. II W., Webster County, 
Nebr. The underground mark is a stone jug buried 2 feet beneath the surface. 

Kansas and Nebraska State Line A (F. D. Granger, I898).-This station is a stone 
at the southwest corner of sec. 36, T. IN., R. I4 W., Franklin County, Nebr. 
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Kansas and Nebraska State Line B (F. D. Granger, 1898).-This station is a flag 
near the Kansas and Nebraska State line. 

Kansas and Nebraska State Line I (F. D. Granger, 1898).-This station is a stone 
at the southeast corner of.sec. 36, T. 1 N., R. 14 W., Franklin County, Nebr. 

Kansas and Nebraska State Line 2 (F. D. Granger, 1898).-This station is a stone 
at the northeast corner of sec. l, T. r S., R. 14 W., Smith Count)'.', Kans. 

DESCRIPTIONS OF PRDIARY TRIANGULATION STATIONS, THIRTY-NINTH PARALLEL 

TRIANGULATION TO THE ANTHONY BASE, IN THE NINETY-EIGHTH MERIDIAN 

TRIANGULATION. 

Bossing (Ellsworth County, Kans.; W. Eimbeck, 1899; A. T. Mosman, 1900).
This station is in SW. 3( sec. 33, T. 16 S., R. 9 W., on the little knob situated about 
30 yards due north of Louis Bossing's house, about 5 miles west and 8 miles south of 
Ellsworth. The underground mark is a double brick (cemented together) buried 3 r 
inches below the surface of the ground, with 8-inch or longitudinal edges due north and 
south. This brick is ?et in grouting and has a copper bolt for station mark. Three 
inches of dirt was placed over this and then a pine board r by 12 by 14 inches was laid 
flat above it. The surface mark is a marble post 6 by 6 by 27 inches buried flush with 
the ground, with the letters lJ. S. C. & G. S. cut on top, the intersection of two 
rectangular grooves marking center of station. Two \vitness stones 4 by 4 by 27 inches 
were placed north and south of station about 25 feet, an arrowhead in each pointing 
toward the center of station. The nearest railroad station is Lorraine. 

Sherman (Ellsworth County, Kans.; W. Eimbeck, 1899; A. T. Mosman, 1900).
This station is about one-quarter mile north of corner of secs. 16, 17, 20, and 2 l, T. 17 S., 
R. 6 W., and about 95 yards west of the line fence between sections 16 and 17, near a 
gate and road crossing, about 2 Yz miles southeast from the Sherman Middle Ranch 
buildings. The underground mark is a bolt in a double brick (cemented together) 
buried 33 inches below the surface of the ground. The surface mark is a marble post 
6 by 6 by 27 inches buried flush with the ground. The top is marked with two rectan
gular grooves and the letters U. S. C. & G. S., the intersection of the grooves being 
center of ·station. Two witness posts 5 by 5 inches at top are placed 25 feet north and 
south of station. The nearest railroad station is Langley, 3 miles distant. 

Loder (Saline County, Kans., \V. Eimbeck, 1899, A. T. Mosman, 1900).-This 
station is nearly in center of SE. X( sec. 2 l, T. r 6 S., R. 5 W., on the middle summit or 
ridge of high and open pasture laud belonging to the Union Pacific Railroad. The 
nearest ranch is one-half mile west and occupied by Mr. William Gross. The under
ground mark is a bolt in a double ·brick ( ceme11ted together) buried 30 inches beneath 
the surface of the ground and surrounded with plaster of paris. The surface mark is a 
marble post 6 by 6 by 27 inches set flush with ground. The top of this post is marked 
with two rectanguiar grooves and the letters U. S. C. & G. S., the intersection of the 
grooves beit~g center of station. Two witness stones' 4 by 4 by 26 inches are placed 
about 25 feet north and south of center of station. The station is reached from Falun, 
Marquette, or Brookville. 

Central (Rice County, Kans., A. T. Mosman, 1900).-This station is in SW. }i 
sec. 26, T. 18 S., R. 8 W. The underground mark is a glass quart bottle filled with 
ashe:s and buried with mouth 2 ~ feet below surface of ground, surrounded by concrete 
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3 inches thick. Above this is a 6-inch drain tile pipe 2 feet long filled with concrete 
and buried with top flush with ground, the center of station being marked by a cross 
on a copper bolt three-eighths inch in diameter sunk in the concrete. North and south 
of station were placed drain tile pipes 4 inches in diameter filled with concrete and with 
iron nail in top of each, distant 4.41 and 4.53 feet, respectively. The corner of sections 
26, 27, 34, and 35 is distant 1 317.54 meters, in azimuth 80° 21'. 

Little River (Rice County, Kans., A. T. Mosman, 1900).-This station is in the' 
SW. Ji sec. 13, T. 19 S., R. 7 W., on I.and belonging to Peter Lundstrum, 2 miles 
north and 9 miles east from Lyons and 476. miles from Little River. The corner of 
sections 13, 14, 23,. and 24 is distant 388.72 meters, in azimuth 30° oo'.I. (See note 7, 
p. 258.) 

Chase (Rice County, Kans., A. T. Mosman, 1900).-This station is in the NW. 
Ji sec. 31 T. 20 S., R. 10 W., opposite the house of Mr. C. J. Wood. (See note 7, 
p. 258.) It is 4 miles west of Chase and 4 miles north of Raymond. The azimuths 
and distances to certain points are: To northeast corner of Mr. Wood's house, 53 ° 43', 
66.65 meters; to fence on east side of road running north and south, 20.52 meters; to 
section corner, 172° 46', 252.6 meters. 

Savage (Rice Cou"nty, Kans., A. T. Mosman, 1901).-This station is in the NE. 
}( sec. 12, T. 22 S., R. 9 W., about 6 miles southwest of Sterling. (See note 71 

p. 258.) 
Gilmore (Reno County, Kans., A. T. Mosman, 1901).-This station is on a sand 

hill about 300 yards south of Mr. Fenwick's house, 8 miles north and 2 miles west of 
Hutchinson, and 6 miles east and 2 miles north of Nickerson. The west side of the 
sand hill is being scooped out by the wind, and the station will probably soon disappear. 
(See note 7, p. 258.) 

Partridge (Reno County, Kans., A. T. Mosman, 1901).-This station is one-fourth 
mile north of the southwest corner of sec. 4 1 T. 24 S., R. 7 W., on the farm of J. W. 
Hamilton, 1 ?( miles north and one-half mile west of Partridge. (See ·note 7, p. 258.) 

Arh"ngton (Reno County, Kans., A. T. Mosman, 1901).-This station is on the 
north side of SE. }(sec. 16, T. 25 S., R. 8 W., on land belonging to Mr. W. A. Brown, 
l 76 miles south of Arlington. (See note 7, p. 258.) . 

Sunflower (Reno County, Kans., A. T. Mosman, 1901).-This station is in the 
northeast corner of SW. }( sec. 22, T. 25 S., R. 5 W., on land belonging to A. C. 
Galbreath, who lives on the west line of the quarter section. (See note 7, p. 258.) 

Pretty Prairie (Reno County, Kans., A. T. Mosman, 1901).-This station is near 
the middle of sec. 20, T. 26 S., R. 6 W., one-half mile south and one-half mile east of 
town of same name, on land owned by Jacob R. Graber, who lives 4 miles east of station. 
The station is in the southeast comer of a pasture, 31.85 meters from south fence line and 
33 meters from east fence line. U.S. bench mark T. is distant 774.01 meters, in azimuth 
150° 33'.7. (See note 7, p. 258.) 

Cheney (Kingman County, Kans., A. T. Mosman, 1901).-This station is in SE. 
Ji sec. 26, T. 27 S., R. 5 W., 200 yards northeast of schoolhouse on open prairie. 
(See note 7, p. 258.) 

Kingman (Kingman County, Kans., A. T. Mosman, 1901).-This sta~ion is on the 
west line of sec. 25, T. 28 S., R. 8 W., on. land of Thomas Gillen, about 350 yards from 
the corner of sections 23, 24, 25, and 26, where there is a schoolhouse, and 43.2 feet 
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from west fence line on road. U.S. bench mark X
4 

is distant 342.97 meters, in azimuth 
177° 55'. (See note 7, p. 258.) 

Belmont (Kingman County, Kans., A. T. Mosman, 1901).-This station is in 
SE. 7.( sec. 16, T. 29 S., R. 6 W., on land owned by Mr. James Baldwin, on east side 
of quarter section, about one-fourth mile from southeast corner, near the road, and 
about 75 yards southeast of Mr. Baldwin's house. (See note 7, p. 258). 

Prairie (Harper County, Kans., A. T. Mosman, 1901).-This station is about 
three-fifths mile north of southeast corner of . sec. 1, T. 3 l S., R. 8 W., on east section 
line, 3 miles west and five-eighths mile south of Duquoin, on land of Mr. Andrew Titus, 
of Anthony. (See note 7, p. 258). 

Sumner (Sumner County, Kans., A. T. Mosman, 1901).-This station is in SW.?( 
sec. 30, T. 30 S., R. 4 W., about 250 yards east and 200 yards south of the northwest 
corner of the quarter. Mr. Mat. Hamilton, who has charge of the land, lives 1 ~ 
miles south and one-fourth mile east of station. The nearest railroad station and 
post-office is Norwich, 3 miles north and 2 mi'les west. (See note 7, p. 258). 

Quarry (Harper County, Kans., A. T. Mosman, 1901).-This station is in SE. }.( 
sec. 21, T. 32 S., R. 6 W., about three-eighths mile west and 150 yards north of the 
southeast corner of section, on land owned by Z. T. Robinsori, of Harper. Mr. A. 
Wohlford lives 200 yards south of the station, on the south side of the road, and .!\fr. 
0. H. Riggins, heliotroper, lives three-eighths of a mile west of station. The nearest 
railroad station is Harper, 376 miles west and 3 miles north. The station is near an 
old stone quarry and is marked by a copper bolt 4 inches long and one-half inch in 
diameter set in solid rock with its upper end 2.15 feet below the surface mark, a cross 
on head of bolt being center of station. The surface marks are the same as those 
described in note 7, p. 258. 

Rutlteiford (Harper County, Kans., A. T. Mosman, 1901, W. Bowie, 1902).-This 
stati011 is in NW. }.( sec. 29, T. 33 S., R. 7 W., about 400 yards east and 250 yards 
south of the northwest corner of the section, and about 47.( miles west of Anthony, on 
land belonging to a mortgage company and rented by Mr. Rutherford, who lives l mile 
south of the station. (See note 7, p. 258.) 

Anthon)' Northwest Base (Harper County, Kans. 1 A. L. Baldwin, 1900, A. T. 
Mosman, 1901, W. Bowie, 1902).-This station is on the north line of sec. 3, T. 33 S., 
R. 7 W., 4 miles north and 276 miles west of Anthony. The underground mark is a 
stone 6 by 6 inches and 21 inches long, embedded in cement, with its top 4 feet below 
the surface of the ground. A copper bolt is set in top of stone, and a millimeter hole 
in bolt is center of statio·n. The surface mark is a hard limestone block 23 by 23 inc bes 
and 16 inches high, set in a mass of concrete 4 feet square and 4 feet deep, with top 
flush with surface of ground. In the center of the top of this block was placed one of 
the bronze station marks similar to the one described in note 7, except that the center 
of station is marked by a millimeter hole instead of a cross. A draintile 7 inches in 
diameter and 25 inches long is embedded in the mass of cement, with lower end resting 
on underground mark. 

Anthon_y Southeast Base (Harper County, Kans., A. L. Baldwin, 1900, 0. W. 
Ferguson, 1902).-This station is on the north line of east and west ·road, 1}'$ miles 
directly north of large schoolhouse at Anthony and 89 meters east of Springfield 
avenue, on land belonging to Mr. R.R. Beam, of Anthony. The station marks are the 
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same as at Northwest Base, described above. A large stone, 28 by 11 by 5 inches, was 
placed at north side of the east and west road and at east line of Springfield avenue, 
with top 4 inches above ground. A hole one-half inch in diameter is drilled an inch 
deep in center of top of stone. It is distant from Southeast Base 89.320 meters, in 
azimuth 90° 19'.6. 

111iller (Harper County, Kans., William Bowie, 1902).-This station is in sec. 36, 
T. 34 S., R. 6 \V., on a low ridge on land of George Miller, and 22 meters north of the 
northwest corner of Miller's house. The distances and azimuths to certain points are: 
To reference mark, 202.509 meters, 3° 32'.2; to con1er sections 35, 36, 1, and 2, 210.22 
meters, 6° 08'.6. The underground mark is a piece of 4-inch terra-cotta pipe 2 feet 
long filled with cement and buried with top 2 76 feet below the surface of ground. A 
60-penny wire nail set in cement with point projecting one-fourth inch marks center of 
station. Over this is placed 6 inches of sand. The surface mark is a 4-inch terra-cotta 
pipe 2 feet long filled with cement and placed with top flush with surface of ground, the 
center of station being marked by a 60-penny wire nail set in cement with point project
ing one-fourth inch. Cement surrounds the pipe and covers the top to a depth of one
half inch. The reference mark in the southwest corner of section 36 is a 4-inch terra
cotta pipe 2 feet long filled and surrounded with cement and buried with top flush with 
surface of ground; a 60-penny wire nail set in the cement projects one-fourth inch. 

Fowler (Harper County, Kans., W. Bowie, 1902).-This station is in SW. ~sec. 
36, T. 33 S., R. 5 W., on land belonging to S. P. Joyner, 3~ miles east and 3 miles 
north from Bluff City. The distances and azimuths to certain points are: To stone at 
southwest corner of section, 68° 27'.8, 562.98 meters; to reference mark, 348° 17'.2, 
193.294 meters; to chimney of main house of Mr. Joyner, 329° 57'.7, about 130 meters; 
to shaft of windmill at north roadside, 353° 48'.9, about 190 meters. The reference 
mark is set in field at cornt:r of fence, o. 35 meter north of north road fence and o. 70 
meter west of north and south fence along west side of Mr. Joyner's dooryard. Station 
and reference marks are same as at Miller, just preceding. 

GENERAL STATEllIENT IN REGARD TO THE DETERMINATION OF ELEVATIONS,SOUTH

WARD ALONG THE. NINETY-EIGHTH MERIDIAN. 

While the measurement of horizontal angles was in progress at each station, the 
vertical angles to each station of the primary scheme were also measured on as many 
days as possible. Vertical measures were also made on secondary and tertiary stations. 
The observations in the primary scheme were reciprocal but not simultaneous-i. e., 
each line was observed in both directions but in general at different times. Vertical 
measures were as a rule made during the middle part of the day when the refraction is 
near its minimum value and when its diurnal change is slow. The most notable excep
tions are that during the season of r899, at Bossing, Sherman, and Loder a considerable 
number of observations were made during the early and late hours of the day, and at 
stations Miller, Fowler, and Anthony Southeast Base the observations were made 
between 3 and 4 p. m., and also at night. The night observations were not used in 
the computation. 

Along the ninety-eighth meridian triangulation to the northward and on some 
parts of the thirty-ninth parallel triangulation in Kansas, the zenith distances of but 
few of .the primary stations visible from a given station were observed directly with a 
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vertical circle. The vertical angles to the other visible stations were determined by 
measuring the differences of zenith distances between these stations and the two or 
more at which absolute measures had been made. For this purpose an eyepiece 
micrometer on the telescope of the theodolite used in measuring horizontal angles was 
employed. On the other hand, all the vertical angles were measured directly with a 
vertical circle at stations southward along the ninety-eighth meridian. 

At stations on the thirty-ninth parallel triangulation to the westward of Big Creek 
and Schmidt, no elevations were determined by means of vertical angles. 

It is useless to aim at a high degree of accuracy in such vertical measures over 
lines from IO to 30 miles long or longer, since the irregular variation of the refraction 
from hour to hour and day to day produces changes in vertical angles which affect the 
tens of seconds, and sometimes even the minutes. All differences of elevation computed 
from such observat~ons are subject to large errors, due to these atmospheric changes, 
regardless of the degree of refinement of the instrumental measures. The accuracy of 
the elevations determined along the ninety-eighth meridian would probably have been 
increased somewhat by extending the observations at eacb station over many days, but 
such slight increase in accuracy would not have justified the extra expenditure of time 
and money. 

The accuracy of the elevations has been kept within such limits as to make them 
valuable for topographic and cartographic purposes by frequent connection of the meas
ures with bench marks of which the elevations have been accurately determined by 
precise leveling forming a part of the level net covering the eastern half of the United 
States. 

The computation, with the adjustment, of the elevations determined by vertical 
angles from the Salina Base westward and northward to the Shelton Base has already 
been published in detail.* 

The adjustment eastward from the Salina Base to the Missouri State line has been 
made in a similar manner. The computation of elevations from the thirty-ninth 
parallel triangulation southward to the Anthony Base is stated.fully below. 

COMPUTATION, ADJUSTMENT, AND ACCURACY OF THE ELEVATIONS ALONG THE 

NINETY-EIGHTH MERIDIAN SOUTHWARD. 

The zenith distances directly observed at each station were first computed and were 
corrected for height of object observed and of instrument so as to refer them all to the 
station marks. 

The difference of elevation of each pair of stations in the main scheme was then 
computed from the observations over the line joining them by the formula 

[ 
h +h s2 J It -h =s tan v' (t; -f;) 1+--•-----'+-

• ' 72 • ' 2p I zp• 

in which h, and h, are tlie elevations of the stations, t:. and r:, are the measured zenith 
distances, s is the horizontal distance between the stations, and p is the radius of 
curvature. 

As there are always two or more lines to each new station, many rigid conditions 

*See Appendix 6, Report 1901, pp. 417-420. 
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existed between the observed differences of elevation, even if the connections with the 
precise leveling were ignored, and the least square adjustment furnishes the readiest 
accurate means of deriving the required ~levations. 

The elevations from the stations Iron Mound, Heath, and Wilson, of the thirty
ninth parallel triangulation, southward to and including the Anthony Base were all 
adjusted in one set of equations. 

In the follo\ving tabulation the observed differences of elevfltion are shown, together 
with their adjusted values. The weight p assigned to each observed difference of 
elevation is inversely proportional to the length s of the line between stations in meters 
and was conveniently computed by the fonnula, log p~9-2 log s. The observed 
difference of ·elevation is given the sign of the elevatio·n of the second station named 
minus the elevation of the first. The quantity contained in the last column but one 
is the correction to be applied to an observed difference of elevation to obtain the 
adjusted difference of elevation. 

Station 1. 

Iron Mound 
Heath 
Loder 
Heath 
Heath 
Wilson 
Sherman 
Bossing 
Sherman 
Sherman 
Central 
Bossing 
Bossing 
Central 
Little River 
Chase 
Little River 
Little River 
Savage 
Savage 
Gilmore 
Partridge 
Gilmore 
Savage 
Partridge 
Sunflower 
Arlington 
Sunflower 
Prettv Prairie 
Cheney 
Kingman 
Cheney 
Belmont 
Cheney 
Kingman 
Belmont 
Sumner 
Prairie 
Sumner 
Quarry 

St ntion 2, 

l 

l 

ver 

Loder 
Loder 
Shennat 
Sht!rma1 
Bossing 
Bossing 
Bossing 
Central 
Central 
Little Ri 
Little Ri 
Little Ri 
Chase 
Chase 
Chase 
Savage 
Savage 
Gilmore 
Gilmore 
Partridge 
Partridge 
Sunflowe 
Sunfiowe 
Arlingt01 
Arlingto1 
Arlingt01 
Pretty Pr 
Cheney 
Cheney 
Kingma1 
Belmont 
Belmont 
Sumner 
Sumner 
Prairie 
Prairie 
Prairie 
Quarry 
Quarry 
Rutherfo 

ver 
ver 

r 
r 
I 

I 
1 

airie 

1 

rd 

···-·----

Observed 
Weight dltf. of elev. 

p. l12-h1 

1n 
0.76 +39° 27 
I. 32 -62. 71 
5.50 +12.88 
I. 07 -50. 79 
0.82 +21. 92 
I. 01 + 8.34 
I. 25 +12.09 
2.02 -37. 92 
2.52 +34- 53 
2.43 +29:03 
6,87 - 3.24 
0.89 -43, 20 
I. 04 -27.94 
I. 56 + 8.23 
0.91 -j-12. 82 
I. 57 -20. 62 
0.96 - 5. 81 
I. 41 -- I, IO 

I.35 + 3-9il 
I. 82 -30,00 

I. 751 -32. 78 
I. 50 -18.96 
0.82 -50.09 
I. 00 ~ -28. 55 
4. 421 - 0.34 
I. 09 -j-21.88 

2. 30· 1 
-II. 82 

2.37 -2g· 84 
2.93 -2 .35 

I. IO I +51. 51 
3.21 -27. 48 
2. 20 +22. 24 

:~I 
-25, 66 
- 1.96 

1. So - 6,62 
2. 17 +21. 62 
I. 18 I +47· §l 
2. 41 I -62. 9 
I. 79 ' -16. 12 
3.99 I -10.39 

I 

diff. of elev. Adj.-Obs. Adjusted I 
ll2-h1 v. pv' 

111 I 1/t 11t 

+35· 56 -3. 71 10.461 
-61. 66 +r. 05 I. 455 
+12.62 -0.26 o.374 
-49.04 +1. 75 3.279 
+22. 74 +0.82 0.551 
+ 8.97 +0.631 0.401 
+11. 78 -0.31 o. 120 
-37. 91 +o.or 0.000 
+33· 87 -o.66 1·099 
+30.oS +1.05 2.678 
- 3.79 -0.55 2. 075 
-41. 70 +r.50 2.002 
-28. 36 -0,42 o. 183 
+ 9.55 +r. 32 2, 718 
+13.33 +0.51 0.237 
-19. 28 .+1. 34 2. 820 
- 5.95 -0,14 0.019 
- I. 97 -0.87 I. 067 
+ 3.98 0.00 0.000 
-28. 81 +1. 19 2, 577 
-32. 79 -0.01 0.000 
-18. 79 +o. 17 0.034 
-51. 58 -I. 49 I. 829 
-28. 73 -o. 18 0.032 
+ 0.08 -j-0,42 o. 778 
-j-18.87 -3.or 9.875 
-12, 50 -o. 68 l. o63 
-22. 87 +0.97 2.230 
·-29. 24 . -0.89 2.321 
+50.59 -0.92 o. 931 
-27. 74 +a. 26 o. 218 

i +22. 85 +0.61 0.818 
-2:;. 42 -f-o. 24· o. 153 
- 2. 57 -0.61 0.409 
- 6.16 +0.46 0.382 
+21.58 -0.04 0.004 
+47.00 -o. 91 0.977 
-63. 26 -0.37 0.330 
--16. 26 -o. 14 0.036 
-IO. 21 +0.18 o. 128 

I 

' !. 
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1

1 
Observed ! Adjusted I 

Station I. Station 2. Weight di~. of tcv. i di~. of xlev. i A<li·;,?hs. ···---····------ --·--· ---··--11--P-· __ , __ '.,-_'_'_:I __ '.,--_'_' - . ----- __ 1: __ 
Prairie 
Quarry 

Rutherford 

Quarry 

Rutherford 

Sumner 
Quarry 
Rutherford 
Rutherford 
Anthony Southeast 

Base 
Fowler 
Fowler 

Anthony Northwest 
Base 

I Rutherford : 
Anthony Northwest ; 

Base ~· 
Anthony 

Base 
Anthony 

Base 
Anthony 

Base 
Fowler 
Fowler 

' Fowler 
Miller 
Miller 

Miller 
Anthony 

Base 
Anthony 

Base 

Northwest [ 

Southeast · 

i 
Southeast I 

I 
I 

Southeast I 
Southeast I 

I. 6o 
JI. 94 

17. 14 

I0.(}6 

17. ·12 

I. 03 
2.79 
I. 44 
2.47 
3.6~ 

5.04 
2.67 

27.48 

1ll 

-n. 79 
·-13.76 

- . 3.86 : 

-19.So: 

- 9.55 

-67.04 
-49. C)O 
-39. 52 . 
- 15. 47 I 
- 5.20 i 

·f-23.79 
+29. 22 

111 I 
-]3. 47 ' 
-14.051 

3. S.i 
1

. 

-19. 76 : 

--- 9· 55 I 

-65. 77 
--49. 51 
--39. 30 
--15. 25 
- 5. 70 

·! 24. 05 i 
+29. 75 . 

5.71 

1ll I 
-~-0. 32 
~-0. 29 I 

-f--o. 02 . 
I 

i·0.041 

o. 00 ' 

i 

111 
0. 163 
I. 003 

o.ooo 

0.022 

0.000 

·;-!.27 1.661 
·f-0. 39 : o. 424 
-1-0. 22 I o. o69 
+o. 22

1

1 o. 11 9 I 
--0. 50 o. 908 I 

t~: ~~ I ~: ~~~ I 

+0.07 I o. 137 I 
·-·----'--- - - __ \ 

In the adjustment of which the direct results are indicated above, the elevations of 
the stations Iron Mound, Heath, and Wilson were considered fixed at the values 456.65, 
553.87, 567.64 meters, respectively, which are the elevations derived for them in the 
adjustment set forth on pages 417-419, 422 of Appendix 6, Report for 1901, corrected 
by +4cm to take account of the effect of new leveling recently introduced into the precise 
level net. Certain other elevations were fixed by precise leveling as follows: Pretty 
Prairie, 487.74 meters; Kingman, 509.09 meters; Anthony Southeast Base, 419.91 
meters, and Anthony Northwest Base, 425.62 meters. 

The elevations of the 19 remaining stations connected by the observations are the 
elevations to be detennined by least squares from the 53 observed differences of elevation 
indicated above. 

The observations over the line Sunflower-Pretty Prairie were rejected. The 
discrepancy developed on this line was 5. 7 meters, and the coefficient of refraction 
computed from the observations was abnormal. 

The probable error of an observation of weight unity derived from the adjustment is 
±0.91 meter. In other words,· the reciprocal observations over a line 31.7 kilometers 
(197'§ miles) long, this being the length of the line corresponding to unit weight, 
determined the elevation of two points with such a degree of accuracy that it is an even 
chance whether the error is greater or less than 0.91 meter. The probable errors of 
lines for other lengths were assumed to be proportional to their lengths. 

The probable errors of the elevations of the four stations fixed by precise leveling 
are about ±0.06 meter. The probable error approaches this value for stations adjacent 
to those fixed by precise leveling and is greatest for the most remote stations. Station 
Chase was assumed to be the on

1
e least accurately determined, and its probable error 

was therefore computed as a limiting value and was found to be ±o. 72 meter from the 
vertical angle measures alone, or, when combined with the probable error of the 
elevations fixed by the precise leveling, it was still ±o. 72. 
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In other words, for the least accurately determined station in tl:c main scheme 
between the thirty-ninth parallel triangulation and the Anthony Base there is an even 
chance that the elevation is correct within o. 7 meter, or 2.3 feet, and for most stations 
in the main scheme the accuracy is much greater than this. 

TABLR OF ELEVATIONS. 

The datum for all the elevations is mean sea level. 
The stations are in three classes: First, those fixed directly by the precise leveling, 

and of which the elevation is subject to a probable error of ±0.06 meter; second, the 
primary stations fixed by reciprocal measures of vertical angles and which are subject 
to probable errors varying from ±o. 1 to ±o. 7 meter; third, the tertiary stations of 
which the elevations are fixed by measurements of vertical angles which are not recip
rocal, the tertiary stations not being occupied. These elevations are subject to probable 
errors which may be as great as ±2 meters in some cases. For more exact elevations 
of the stations fixed by the precise leveling and for an exact description of the point on 
each station mark to which such elevations are referred, the published results of precise 
leveling should be consulted. 

The accuracy with which each elevation in the main scheme is determined depends 
mainly upon the remoteness of that station from the nearest one of which the elevation 
is fixed by precise leveling as indicated in class 1 of the following table. As already 
noted, station Chase is probably least accurately determined of the stations to the south
ward of the thirty-ninth parallel tringulation, its probable error being ±o. 7 meter. Of 
the stations to the northward Brown is supposed to be the least accurately determined, 
having a probable error of ±0.3 meter. 

Table of clc7.'afio11s. 
-· - --··------ ·- -- -----

I ' 
~latio11. 1 Point to which ekvation ~ Elevation. refers. 

I --------·-· 
I 

Class 1 
1lletcrs. 

Bowler Stone 331. 18 

Class 2 

Berry Stone 341. 4 
Marty Stone 332. 2 
Haskin Stone 342. 2 
Tlu;nnas Stone 331. 5 
Bebe Mound Stone 343.9 
Eckman Stone 307. I 

Kanwaka Stone 345. 2 
Simmons Stone 364.2 
Mahon Stone 378.3 
Ele\'ation Stone 360.6 
Powell Stone 387. 2 
Adams Stone 400.3 
Clark Stone 479.6 
:Meyer Stone 447. 7 
Zean Dale Stone 464.8 
Erricssen Stone 412.3 
Humboldt Stone 430.7 
Reinhard Stone 473.4 

---------- -
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Table of elevations-Continued. 

White City 
' Robbins 

Taxlor 
Wilmer 
Frey 

Lenexa M. E. Church 
Dennis Barn 
Base 1* 
State Line 2 * 
State Line 3 * 

Station. 

Class 3 

Spring Hill Prt.'sbyterian Church 
Ochiltree Church 
Olathe High School 
Olathe M. E. Church* 
Olathe Deaf and Dumb Asylum* 
Gardner Methodist Church 
Lawrence, Kansas State University 
Lawrence \Vater Tower 
Kellams House 
Roberts Windmill 
Big Springs Windmill 
Le Compton, U. S. G. S. 
Carbondale Schoolhouse 
Blue Mound 
Stenger 
Carson 
Prominent Windmill* 
Scranton Schoolhouse* 
Stone House* 
White House on Hill 
Knox Knob 
Topeka First Presbyterian Church 
Topeka M. E. Church* 
Topeka State House* 
Topeka Insane Asylum* 
Buffalo Mound, azimuth mark* 
Newbury Catholic Church* 
St. Marys Catholic Church * 
Martins Hill* 
Fort Riley Reservoir 
Grand View Schoolhouse 
White City Schoolhouse * 
Abilene Catholic College* 

Hays 

Fairmow1t 
La Crosse 
Smoky Hill 
Trego 
Skaggs 
Big Creek 
Schmidt 

Class I 

Class 2 

Point to which elevation 
refers. 

Stone 
Ground 
Stone 
Stone 

Ground 

Spire 
Cupola 
Ground 
Stone 
Stone 
Spire 

curola 
Top o cupola. 

Spire 
Chimney 
Cupola 

Top of north dome 
Wind vane 
Chimney 

Axle 
Top 

Ground 
Cupola 
Stone 

Ground 
Stone 

South cupola 
Roof 

Center chimney 
Ground 
Spire 
Spire 

\Vest wmg, cupola 
Cupola 
Ground 
Spire 
Spire 

Ground 
To fr 

Bel rfa 
Cupo a 
Cupola 

Stone 

Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
Stone 

*No check on this elevation. 

Elevation. 

452.4 
406. 2 
400.0 
407.4 
414.4 

342.3 
34!. 4 
313.6 
290.7 
324. I 

352.4 
342. 2 
339.7 
333.6 
342. 6 
345· I 
344.5 
343.4 
362.4 
353.4 
349.4 
344.5 
368.3 
32r. 8 
374.9 
324.8 
37J. I 

359· I 
374.0 
400.7 
348.0 
336.8 
324.4 
319.2 
322.4 
388. 7 
346.9 
326.8 
332.2 
408.3 
402.3 
467. I 

'\lO· 5 

662.60 

614.4 
658.6 
712. 8 
725.8 
743.9 
765.7 
781. 6 
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Table ef elevations-Continued. 
--------------------·-------------------------

Station. 

Class j 

~orham Elevator 
\Valker Schoolhouse* 
Katherinestadt Catholic Church* 
Hertzog Catholic Church* 
Castle Rock 
Bluff 
Indian Creek* 
Canyon* 

Salina East Base 
Salina West Base 

Class I. 

Bunker Hill (or B. M. S.) 
Russell Southeast Base (or B. M. T.) 
Russell Northwest Base 
Blue Hill, Nebraska 

North Pole Mound 
Iron Mound 
Vine Creek 
Thompson 
Heath 
Lincoln 
Golden Belt 
Wilson 
Meades Ranch 
Allen 
Blue Hill 
Waldo 
Dial 
Kill Creek 
Lawrence 2 
Old Well 2 
Brown 
Lebanon 
Cooper 
Lipps 
Herrick, Nebraska 

Class 2. 

Class 3. 

Soldier Cap Mound 
Su~ar Loaf Mound 
Sal11ia, St. Johns Military College 
Salina, Phillips House 
Ellsworth Water Tower 
Turkey Point 
Small Peak 
Lincoln College 
Blue Hill, U. S. G. S. 
Lone Tree ( Cot_tonwood) 
Bunker Hill \Vater Tower 
Russell High School 
Russell North School 
Russell Tripod 
Bunker Hill Methodist Church 

Point to which elevation 
refers. Elevation. 

------- --- --------

Top 
Roof 
Spire 
Tower 

Ground 
Ground 
Stone 
Stone 

Bolt 
Bolt 

Stone 
Stone 
Stone 
Stone 

Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
·Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
Stone 
Stone 

Ground 
Ground 

Top of cupola 
Top of dome 

Top 
G.round 
Ground 

Top of cupola 
Ground 
Ground 
Tank 

Top of cupola 
Top of cupola 

Ground. 
Spire 

J11eters. 
597.4 
6oo.4 
652.8 
6II. 4 
787.3 
794-0 
845.9 
850.4 

366.20 
372.30 
570.44 
573-50 
56r. 16 
622.47 

446.9 
456.6 
460.0 
486.6 
553.9 
513.3 
527.8 
567.6 
599.4 
579.7 
652.7 
619.0 
624.0 
623.1 
569.4 
549.6 
589.8 
587.6 
612.7 
651.8 
639.4 

480.4 
512.5 
403.7 
41 I. 6 
510. 7 
532.6 
564. I 
452.6 
53~·3 
497.2 
581. 9 
585.4 
577-8 
565.6 
583.8 

*No check on this elevation. 
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Table of elevations-Continued. 

Station. 
I Point to which elevation I Flevation. 

I 
refers. 

-··-···--· --------· ··------ ! 

Class 3-Continued. I 

I 
flfeters. 

Bunker Hill Schoolhouse Top of cu!i°la 581. 2 
Tipton, U. S. G. S. Groun 553· l 
Covert Ground 561. 9 -
Medicine Peak Ground 541. 6 
Smith Center Standpipe Top 589.7 
Hardilee, U. S. G. S. Ground 615.6 
Kansas-Nebraska State Line l Stone 641. 5 
Kansas-Nebraska State Line B Ground 632. l 

Kansas-Nebraska State Line 2 Stone 627.6 
Kansas-Nebraska State Line C Mound 590.6 

Class I. 

Pretty Prairie Stone 487. 74 
Kingman Stone 509.09 
Anthony Southeast Base Stone 419.91 
Anthony Northwest Base Stone 425.62 

Cla.ss 2. 

Loder Station mark 492.2 
Sherman Station mark 504.8 
Bossing Station mark 576.6 
Central Station mark 538.7 
Little River Station mark 534.9 
Chase Station mark 548. 2 
Savage Station mark 529.0 
Gilmore Station mark 533.0 
Partridge Station mark 500. 2 
Arlington Station mark 500. 2 
Sunflower Station mark 481. 4 
Chel1ey Station mark 458. 5 
Belmont Station mark 481. 4 
Sumner Station mark 455.9 
Prairie Station mark 502.9 
Quarry Station mark 439.7 
Rutherford Station mark 429.5 
Fowler Station mark 390. 2 

·I 
Miller Station mark 414. 2 

Class 3. 

Oxide Ground 524. 2 
Geneseo Schoolhouse Top of tower 554.6 
White Cliffs* Cairn 498.9 
German Church * Roof 556.0 
Butte* Highest point 494.5 
Loders House* Chimney 484. I 
Kanopolis Salt Works Center hoist 507.6 
Frederic Elevator Top of roof 554. 8 
Bushton Elevator* Top of roof 557.6 
North Sherman* Top of cairn 502.5 
Windom \Vater Tower Top 519· 3 
Sterling College Top of tower 531. I 
Anthony Schoolhouse Top of tower 439· l 

*Xo chec~ on this elevation. 
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'No. 4-
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DESIGNED BY 

FREMONT MORSE, 
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TIIE II YPSOGRAPII . 

This instrument was designed by Assistant Fren1ont Morse for use in the Coast 
and Geodetic urvey and liffers from the ordinary form of topographic slide-rule usecl 
by engineers in three particulars: F irst, it is ci rcular instead of rectilinear; second, it , 
does not g ive elevations in the same unit as the distances, but g ives heights in feet 

No. r. 

when the distances are measured in meters; and third, the arguments 'Used for deter
mining the heights are the horizontal distance and angle of elevation instead of incline 1 
distance and angle of elevation. 

The instrument will indicate the differen of height ( uncorrected for urvature 
and refraction ) for any distances and angle· encountered in ordinary topographic \vork, 

,with an error much smaller than the probable error of observation of the plane-table 
alidade. 

297 
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DESCRIPTION. 

It is constructed of aluminum and consists of two concentric disks C C and D D, 
the inner one revolving about a spindle fixed in the center of the outer one. The outer 
disk C C has a logarithmic scale of numbers (circle No. 5) engraved on its beveled upper 
surface. The principal graduations on this scale correspond to t!1e logarithmic value of 
the numbers from I to 100, with intermediate graduations corresponding to 102, ro4, 

No. 2. 

'JOE VIEW TOP VIEW 

SECTION 

106, etc., increasing by single unit intervals up to 20, and then 205, 215, 225, etc., 
increasing by intervals of 5 up to 50. These intermediate graduations, as well as the 
intermediate ones on the other scales to be described are not shown on the drawing. 

The inner disk D D has four concentric logarithmic scales engraved upon its 
upper surface, representing the values of the quantities 3.2809 X tan n (3.2809 being' 
the ratio of the meter to the foot, and n the yertical angle) for angles from 2' up to 30°. 
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The inner one of the four (No. I) is graduated for angles from 2 1 to ro', inclusive; 
the next (No. 2) from· II 1 to I 0 441

; the next (No. 4) from I7° to 30°, and the outer 
circle· (No. 3) from 1 ° 45' to 16 ° 3o'. They are placed in this order so as to bring the 
one most frequently used next to the number scale. To the left of the index line, on a 
part of the circle of scale No. 4, is another scale representing the logarithmic values of 
cos• n for reducing rod readings to horizontal distance when the rod is held above or 
below the plane of the observer's instrument. 

Referring to the drawing, E Eis a milled head for revolving the inner disk; F F 
is a reading arm, its fiducial edge serving as a guide line for reading the graduation 
marks on the outer circle (on C C) correspondipg to a given angle on either of the 
inner circles; G is a screw that holds the two disks together; a s~iral spring in the 
open space around the shank of this screw keeps the two disks in contact by its constant 
pressure; H H are two screws that secure the milled head E E to the disk D D; K 
is a clamping screw that works against a cylindrical lug L, which in turn presses 
against the circumference of the disk D D and holds it securely clamped. The lug is 
introduced between the screw and disk so that there may be no tendency to rotate the 
disk when the clamp screw is set. 

DIRECTIONS FOR USE. 

To FIND THJt DIFFERENCE IN HEIGHT, CORRESPONDING TO A GIVEN DISTANCR IN METERS AND 

ANGLE OF Er.itvATION OR DEPRESSION. 

Unclamp the instrument by loosening the small brass screw. 
Turn the inner disc until the index line coincides with the given distance, in meters, 

on the outermost circle. · 
Clamp the instrument. 
Swing the reading arm around to the right, clockwise, till its fiducial edge coincides 

with the graduation mark of the given angle. 
Then, on the outermost circle, at the fiducial edge of the reading arm, read the 

scale for the numbers composing the integer and decimal of the required difference of 
height i!l feet. 

To LOCATE THE DECIMAL POINT IN THE RESULT. 

FRO:li THE INDEX LINE TO THE ORIGIN OF THE OUTER SCALE. 

On the reading arm will be seen the numbers -1, o, -2, and -3. These numbers 
show how many figures of the scale reading are to be pointed off for the decimal. Thus, 
if the index line be set at distance 300, and the given angle is 3°, there will be seen on 
the reading arm over the circle on which the 3° is located, the number -I. This 
indic.ates that there will be one figure of the scale reading pointed off for the decimal. 
Hence the required ditference of height is 5i.6 feet. 

Similarly, if the given distance is .still 300 meters but the angle 30°, the required 
difference of height is 568 feet. The number o on the reading arm, over the circle on 
which 30° is lo.cated, indicates that the whole number of figures of the scale reading is 
to be taken for the required difference of height. 

In like manner if the distance is still 300 meters but the angle 2o', the difference 
of height is 5. 73 feet; and for 300 meters and 2

1 it is 0.573 foot. 
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WHEN THI-: READING ARM PASSES BJ'\"OND THE ORIGIN OF THH OUTER SCAr,i-:. 

If, however, the rea<ling arm, in swinging around to the right, clockwise, from the 
index line to the given angle, passes the starting point, I, ef t(ze outermost scale, then the 
numbers on the reading arm must each be increased by unity, and instead of -I, o, -2, 

and -3, they become o, + r, -1, and -2, and the number of figures in the integer is 
increased accordingly. 

RBDUCTTON OF ROD READINGS ON INCLINED SIGHTS TO HORIZON.TAI. PI.ANH OF OBSERVER. 

Set the index line on the graduation mark on the outermost scale corresponding to 
the reading of the-inclined sight, and then swing the reading arm to the left, traversing 
the graduation on circle No. 4 marked cos •n, until its fiducial edge coincides with the 
given angle of inclination. Then, on the outermost circle, read the graduation under 
the edge of the reading arm for the required horizontal distance. 

Thus, for an inclined distance of 300 meters and an angle of 20° the horizontal 
distance is 265 meters. 

For distances greater than 1 ooo meters a correction for curvature and refraction 
must be applied. 

MEMORANDA. 

The large center milled head is not a clamp, but a handle for turning the inner disc 
·and index line to any desired position. 

The clamp is the small milled-head brass screw on the outer edge of the instrument. 
The graduation on the beveled portion of the instrument refers to distances and 

heights. 
To move the index line after the instrument is clamped use the projecting finger 

hold at the base of the arm. 
Be careful not to attempt to move the inner circle before the instrumeut is 

undamped. 
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THE MAGNETIC OBSERVATORIES OF THE UNITED ST.ATES COAST 
AND GEODETIC SURVEY IN OPERATION ON J.ULY 1, 1902. 

·By J,. A. BAUER, Inspector of !1fag11etic 1Vork, and J. A. FI.l~MING, Aid. 

I. SELECTION OF SITES OF THE MAGNETIC OBSERVATORIES. 

The United States Coast and Geodetic Survey has in operation, in conformity with 
the plan of the magnetic s·urvey of the United States and countries under its jurisdic
tion, outlined in Appendix 10, Report of the Superintendent of the Coast and Geodetic 
Survey for 1899~ four h1agnetic observatories at 'vhich the manifold variations of the 
Earth's magnetism are being continuously recorded by photographic means. These 
continuous records, bes.ides serving other useful purposes, are utilized in referring the 
values of the magnetic elements, obtained at various stations and ~t various times by 
the field parties engaged in the magnetic survey, to a common time. 

These four magnetic observatories, which constitute at present the primary mag
netic base stations of the magnetic survey of the United States and countries under its 
jurisdiction, are as follows : 

1. Tile Clzeltenllam Magnetic Observatory, situated at Cheltenham, Md., 14 miles, or 
22 ~ kilometers, in an air line, southeast from the United States Capitol at Washington 
City. This is the principal or standard magnetic observatory, where, in addition to 
the regular observatory work, all magnetic instruments are standardized; 

2. Tile St'tka Magnetic Observatory, located at Sitka, Alaska, near the new Russian 
Cemetery. The magnetic and meteorological observatory, which the Russians had 
iii operation between 1842 and 1867, was situated on Japonski Island, in Sitka Harbor, 
about three-eighths of a mile, or three-fifths of a kilometer, west of the present site; 

3. Tile Honolulu Magnett'c Observatory, located on an immense coral plain 12 ~ miles, 
or 20 kilometers, in an air line, west of the city of Honolulu, Hawaii; 

4. Tile Baldwin Magnetic Observatory, situated at Baldwin, Kans., 13 miles, or 21 
kilometers, in an air line, south of Lawrence, Kans. This observatory is a temporary 
one, and the magnetograph was mounted in an existing structure. The site for a 
more permanent observatory in the Western States has not yet been chosen. 

In addition to the above, the Survey is contemplating, in the near future, the 
erection of a magnetic observatory in Porto Rico,* a region recommended as a desirable 
one for a magnetic observatory by the International Magnetic Conference held at 
Bristol, England, in 1898, and one which the recent volcanic eruptions in Martinique 
and concomitant magnetic storms have made doubly interesting and important for 
magnetic investigation. As soon as the magnetic survey of the extreme Western 
States is undertaken, the establishment of a magnetic observatory in that region will be 
imperative. 

*A set of self-registering instruments (declination and horizontal intensity) was mounted 
temporarily in Fort Isabel, Vieques Island, east of Porto Rico, and put in operation in February, 1903. 
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The selection of a suitable site for a magnetic observatory to be continuously and 
uninterruptedly in operation for a period of fifteen years, at least, is a most difficult 
matter in view of the rapid spread and development of electric car lines and electric 
power and lighting establishments. Nearly every prominent magnetic observatory over 
the entire globe has suffered more or less in recent years from stray industrial electric 
currents. Thus the two principal observatories in England, Kew and Greenwich, in 
oper&tion for a half a century and more, 1iave been affected by the London electric car 
lines. Kew is at present making preparations to move to a new site. Nearly every 
magnetic observatory in France has suffered, and its principal observatory has been 
moved from Pare Saint Maur to Val Joyeux. The Belgians and the Austrians have 
likewise been obliged to select new sites for their principal magnetic observatories, and 
the Dutch are now making preparations to resume work at their new magnetic observa
tory in Java, their former observatory at Batavia, so long in succe~ful operation, having 
had its work vitiated by the Batavia electric car lines. By the decree of the Emperor, 
forbidding a closer approach of electric car lines than I 6 kilometers, the Germans have 
been able to keep their principal observatory at Potsdam free from disturbance. Con
siderable pressure has been exerted, however, on the part of the inhabitants in the dis
trict where electric car lines are excluded for better rapi,d-transit facilities than now 
existing, and there has already been some talk of placing the observatory in a more 
isolated site. The New Zealand observatory recently started at Christchurch is in 
danger of having its work interrupted by contemplated electric car lines. 

The disastrous effects from uninsulated electric car systems were first experienced in 
the United States, in 1892, at the Coast and Geodetic Survey magnetic observatory situated 
at San Antonio, Tex. When the facts were made known to prominent magneticians; 
some of them would not admit that the disturbances were due to stray currents from the 
San Antonio electric car line. To-day there is no longer any question that effects from 
such sources may be obtained 5 miles distant from the car lines. It was necessary to 
move the observatory at San Antonio to a new site, where it continued its wor~ unin
terruptedly until 1895, when the work was closed. Since then the Canadians have been 
obliged to move the famous Toronto Magnetic Observatory, which had been in operation 
for nearly six decades. The United States Naval Observatory, which undertook to 
maintain a magnetic observatory within the limits of a large city was obliged to close 
its magnetic work entirely, and the Mexicans, immediat~ly after the installation of the 
instruments in a newly erected observatory, were compelled to abandon the work because 
of the effects from the electric car lines extended from the City of Mexico. 

Having these experiences in mind, special care was taken in the selection of the 
sites for the new magnetic observatories of the Coast and Geodetic Suryey. The idea 
was abandoned altogether that it would be possible to maintain an observatory for sev
eral years in any locality already well settled or possessing inducements for settlement 
in the near future. 

The next point of prime consideration is the uniformity in the distribution of mag
netism within the area to be occupied for the various kinds. of work at a magnetic 
observatory, so as to avoid the necessity of a reduction of the magnetic elements to a 
normal station, and thereby to eliminate the necessity of controlling the constancy of 
the r~duction-following a rule that pertains especially to magnetic work, viz, to ayoid, 
ab initio, any cause for correction. 

Further points to be considered apply to accessibility of the station, to freedom from 
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other disturbing influences than those from electrical sources, to facilities obtainable in . 
the locality for carrying out the observatory work, such as supplies and abundance of 
pure water for the photographic work, comfort and convenience of observers, mail and 
telegraphic commtmications, etc. If other than magnetic work is to be carried on, such 
as investigations in atmospheric and telluric electricity, seismology, and meteorology, 
full consideration must likewise be given to the demands of these special branches. 

The sites for the first three observatories were selected after a careful personal 
examination of the regions by L. A. Bauer, that at Cheltenham in the spring and sum
mer of 1899 and those at Sitka and Honolulu in the fall of 1900. Furthermore, as an 
additional precaution, 'J. A. Fleming was instructed that the selected sites were to be 
given another careful examination before the erection of the Sitka and Honolulu 
observatories. In both instances the choice of the original location was confirmed. 
The site of the provisional magnetic observatory at Baldwin, Kaus., was selected by 
VJ. C. Bauer and C. K. Edmunds. The four sit<:s have thus far proven satisfactory. 

THE SITE 01'' THE CHEL'l'ENHAM MAGNETIC OBSERVATORY. 

A number of sites within a radius of about 25 miles of \Vashington city, in Vir
ginia and Maryland, were .examined, and the distribution of the magnetic elements 
tested before the final location was. decided upon. The problem of establishing a stand
ard magnetic observatory, which is expected to have a life embracing the period neces
sary for the general magnetic survey of the United States, and which is to be within 
convenient reach of the office of the Coast and Geodetic Survey at Washington, 
required special care, and several months were accordingly spent before a decision was 
reached. As far as uniformity in distribution of magnetism was concerned, the mag
netic survey of Maryland by L. A. Bauer, under the auspices of the Maryland Geolog
ical Survey, had already indicated that the region to the southeast of \Vashingtbn 
would probably furnish the best site in this respect, and the additional examinations 
resulted in the selection of that region. 

An area examined toward the northwest of Washington, embracing the region about 
Gaithersburg, Md., where one of the international latitude stations is situated, exhib
ited such remarkable local disturbances, even within the small strip of land occupied 
by the latitude observatory, that it had to be rejected at once as the site of a normal 
magnetic observatory. 

Suggestions regarding the selection of an island in the Chesapeake Bay received 
consideration, but this plan was abandoned in view of the possibility of disturbing influ
ence from passing ocean steamers, and because of the difficulty of access at all times, 
and of transporting delicate instruments to such a place. 

The topographic sketch, page 310 (Illustration No. 2), shows the site finally selected, 
on the grounds of the Maryland Reform School, about 1 ?.:( miles west of the rnilroacl 
station at Cheltenham, reached from \Vashington or Baltimore via the Pennsylvania 
Railroad, changing cars at Bowie to the Pope Creek Railroad, a single-track branch of the 
Pennsylvania system. The traffic on this branch consists of two local passenger trains 
in the morning, one in each direction; two similar trains in the afternoon; and an occa
sional local freight train. The grounds of the reform school embrace about 800 acres, 
and are ~urrounded on all sides by farms of large extent. The site leased by the Coast 
and Geodetic Survey for an indefinite number of years comprises nearly 6 acres, and is 
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No. 2. 

r .o 
Topographic map showing the location of the Cheltenham Magnetic Observatory. 
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situated on the highest land between the Potomac and Patuxent rivers, the altitude 
being about 225 feet above sea level. Cheltenham consists principally of the building· 
belonging to the reform school, about half a dozen frame cottages, two churches, and the 
railroad station. 

The land in this region, while in a flourishing condition before the civil war, when 
slaves were available for tilling the soil, is not now so desirable, and as far as can be 
seen at present, there will be little inducement to run electric car lines into this region. 
From the site of the magnetic observatory an extensive view is obtained of the country 
round about, and the opportunities are favorable for the successful prosecution of all 
the work planned for this observatory. 

THE SI'l'E OF '.rBE SITKA MAGNE'l'IC 0BSE1'.VA'.rORY. 

0 

0 

Statute Miles 

~ 

Kilometers 

Map showing location of the Sitka Mnguelic Ob. ervntory. 

After an inspection of various places in southeastern Alaska, Sitka was decided upou 
as fulfilling most nearly the req_uirements above set forth. Owing to the rapid develop
ment of some of the Alaskan towns in recent years and the general prevalence .of local 
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magnetic disturbances, special care had to be exercised. Sitka has steamer communi
cation with Seattle about once a 'week throughout the year. 

The precise location at Sitka is shown on the map (Illustration No. 3), preceding 
page. The site used by the Russians from 1842 to 1867 on Japonski Island is no longer 
suitable and is occupied as a naval station. Owing to the mountains immediately back 
of Sitka it was not possible to get far away from the town. After a careful examination 
of various sites at Sitka by L. A. Batter and J. A. Fleming, the site on a Government 
reservation near the new Russian cemetery was adopted. This site has since been set 
apart for the use of the Coast and Geodetic Survey by special Executive order of the 
President of the United States. The magnetic observations made at the various sites 
examined revealed a sufficiently uniform distribution prevailing about Sitka. 
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Owing to the volcanic origin of the Hawaiian Islands, the ~equirements of a uniform 
magnetic distribution presented special difficulties . About a dozen sites on the Island of 
Oahu were inspected and tested, and usually pronounced local disturbances within small 
areas manifested themselves in one or more of the magnetic elements. Sites on the 
Island of Hawaii were also inspected. As the facilities of communication are best for 
the Island of Oahu, on which Honolulu is situated, this island received first consideration. 
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Observations made by L. A. Bauer and J. A. Fleming at various points 011 tl\e immense 
coral plain to the west of Honolulu and Pearl Harbor, while indicating small irregu
larities in magnetic distribution, served to mark out a site wit!1in which sufficient 
uniformity was secured. 

It was necessary to locate the observatory beyond any possible influence likely to 
arise from the large works to be erected at Pearl Harbor by the United States Navy 
Department and to provide against the possibility of electric-car communications of 
Pearl Harbor with Honolulu; also the observatory had to be sufficiently removed from 
the existing and contemplated mills and power plants of the neighboring large sugar
cane plantation and of the adjacent sisal plantation. This necessitated putting the 
observatory over 2 Yz miles from the nearest village, in the midst of the coral plain, 
where, because of the absence of sufficient amount of tillable soil, the danger of 
encroachments from the plantations is minimized. This coral plain is mainly used at 
present as a cattle ranch. The map, opposite, of the Island of Oahu (Illustration 
No. 4) shows the location of the observatory on the coral plain west of Honolulu, the 
area of the site leased from the ranch company being 4.3 acres. The site is about two
thirds of a mile from the railroad station, Sisal, on the Oahu Railroad, a single-track 
narrow-gauge road, the station consisting of the house occupied by the manager of the 
sisal plantation. From this station communication is had direct with Honolulu, distant 
12 Yz miles in an air line and 20 miles by railroad. 

THE SITE OF THE BALDWIN MAGNETIC 0BSBRVATORY. 

This observatory, as already stated, was intended to be in operation for a brief 
period while the magnetic survey of the States in the vicinity was in progress, and no 
special buildings were erected, but such as already existed were adapted for the work. 

Baldwin is a small college town, the site of Baker University. This place, being 
surrounded on all sides by large farms and being centrally situated, offered a good place 
for a temporary observatory. Owing to the international magnetic work begun itl 
January, 1902, and because of delay in completing the magnetic survey of the neigh
boring States on account of the difficulty experienced in obtaining new magnetic outfits 
promptly, it has been necessary to continue the observatory longer than was originally 
contemplated. 

II. CONSTRUCTION OF THE MAGNETIC OBSERVATORIES. 

The following description of the construction of the Cheltenham, Sitka, and Hono
lulu magnetic observatories was prepared by the designer, J. A. Fleming, Aid, Coast 
and Geodetic Survey. 

No attempt at architectural display in the. construction of the buildings was made. 
In view of the uncertain life of a magnetic observatory, they were designed simply to 
fulfill as adequately as possible the requirements of the work 'vithout going to any 
unnecessary expense. 

The general design of the three obs~rvatories, Cheltenham, Sitka, and Honolulu, 
planned by the writer under the direction of the Inspector of Magnetic Work, is the 
result of a careful stndy of past and existing plans and methods. Besides the reports 
mentioned below, which. were utilized, special acknowledgment is made to Dr. Snellen, 



COAST AND GEODETIC SUR VEY REPORT, 1902. 

who courteously furnished copies of plans and other information regarding the De Bilt 
Magnetic Observatory. '!'he reports used were-

Coast and Geodetic Survey: Various MS. reports of the Coast and Geodetic Survey concerning 
the magnetic observatories at Madison (Wisconsin), Los Angeles (California), and San Antonio 
(Texas). 

Eschenhagen, M.: Ergebnisse der magnetischen Beobachtungen in Potsdam in den Jahren 1890 
und 1891. Berlin, 1894. 

Leyst, E., and Passalskij, Paul: Aufstellung der erdmagnetischen Variations-apparate im 
magnetischen und meteorologischen Observatorium der K. Universitat in Odessa. Odessa, 1897. 

Marsh, C. C.: A report upon some of the magnetic observatories of Europe. 'Vashington, 
Government Printing Office, 1891. Magnetic observations at the United States Naval Observatory, 
1894. \Vashington, Government Printing Office. 

Moureaux, Th.: Le nouveau pavilion magnetique de l'observatoire ·du Pare Saint-Maur. Journal 
"Terrestrial Magnetism," Vol. III, 1898, pp. 1-4. 

Murat, Ion St.: Observatoiremagnetiquede l'lnstitut M~teorologique de Roumanie a Bucharest. 
Analele Institutului Meteorological Romaniei. Vol. XIII, Part II, No. 9, 1897. 

Snellen, M.: The magnetic observatory at De Bilt, near Utrecht. Journal "Terrestrial Magnet
ism," Vol. V, pp. 49-58, 1goo. 

Wild, H.: Ueber die Moglichkeit vollstandige magnetische Observatorien ganz oberirdisch und 
in einem Gebaude einzurichten, and Completes oberirdisches magnetisches Observatorium. Journal 
"Terrestrial Magnetism," Vol. IV, pp. 153-198, 1899. 

This study indicated that, after the selection of sites well removed from all present 
and probable future local magnetic disturbance, the chief requisites desirable were: 
First, the elimination in construction of all materials showing any magnetic properties, 
even in the case of the variation observatory;* second, the arrangements for absolute 

* Magneticians are not agreed as to the necessity of excluding magnetic materials in the construc
tion of a building not intended for absolute determinations, but simply for recording the variations of 
the magnetic elements. The most notable case in Europe in which magnetic material was used 
in the construction of a variation observatory is the one planned with most scrupulous care by Prof. 
Heinrich von Wild, and situated at Pawlowsk, near St. Petersburg, Russia, red (iron-containing.) 
brick having been used. Professor Wild's argument was based on the assumption that the magnetic 
effect from the brick walls would be a constant one, and hence would not affect the variation or 
differential results. It is a well-known fact that the magnetic variations are functions of the absolute 
magnetic elements. If, then, the absolute values are disturbed, as they certainly will be inside a red 
brick magnetic observatory, the question arises whether the variations observed therein can properly 
be associated with the und~sturbed absolute elements observed in another and nonmagnetic building. 
Furthermore, it remains to·be proven that the effect exerted by the magnetic walls on both the varia
tions and the absolute values is such that the observed variations can always be properly associated 
with the prevailing absolute values. This is a question which in the present state of our knowledge 
of the Earth's magnetism and of its variations can not be answered save by actual experiment. 

So, likewise, is it doubtful whether the magnetic effect of the brick walls can be regarded as con
stant, owing to their susceptibility to changes in magnetization with seasonal changes. 

The safest principle to be1followed at present i~ the construction of magnetic observatories is to 
eliminate at the start any questionable cause o.f magnetic effect whatsoever, so as to simplify the solu
tion of the causes underlying the many vexed variations continually occurring. The initial expense 
incurred by following this rule is a mere trifle compared to the aggregate cost of maintenance of an 
observatory for a long period. 

Test magnetic observations at the three magnetic observatories (Cheltenham, Sitka, and Hono
lulu), before the permanent mounting of the instruments, resulted in showing that the magnetic 
elements were the same within the error of determination in each case outside the buildings, in the 
absolute building, and in the variation building. Hence no question need arise in these cases as to 
the proper.correlation between the absolute elements and the variation observations.-L. A. B. 
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and variation instruments'to be suc;h that the mutual interaction of the various instru
ments would b~ inappreciable; third, the buildings for measurement of absolute values 
to be such as to admit of a number of simultaneous detenuinations without danger of 
appreciable mutual interaction of magnets of the various instruments; fourth, the 
building. for variation observations to be constructed so as to have as nearly a unifom1 
temperature throughout the year as possible, without employing· extensive means for 
heating or cooling the rooms; fifth, the variation observatories to have accommodations 
foi;- at least two sets ~f instruments-one eye~reading and one self-registering set-and 
that they be of a size sufficient to meet all reasonable demands now and later. 

Three observatories-Cheltenham, Sitka, and Honolulu-are described in the order 
of their construction. 

CmtLTENHAM OBSERVATORY: 

As a r~sult 9f the first condition imposed above, the two structures, variation 
observatory and absolute observatory, consisting of an office flanked by two wings for 
the absolute observations, were built entirely of wood, and copper nails were used 
exclusively except when wooden pins could be substituted in framing. The greatest 
difficulty was found in selecting nonmagnetic material for foundations and piers, and 
ten samples of building stones were tested with the Adie magnetograph and all found 
more or less unsatisfactory. To overcome this difficulty, the foundations were designed 
to be 2~ feet deep of rubble work, surmounted by a grillage of 8 by 8 inch timbers, 
five pieces high. The materials were tested by bringing samples slowly within about 
five centimeters of an inclosed magneto~~ter needle, noting the change produced, and 
also' noting the .normal readings before and after samples were tested. The difference 
in readings sufficed to give a measure of the magnetic qualities of the sample in hand. 

Fortunately, at Cheltenham a marble was procurable practically free from mag
netic properties~ The foundations of the variation observatory and of the piers 
extending to floor line were constructed of marble rubble work. Above the floor line 
some of the piers were built up to the desired height of cut marble pieces 12 and 8 
inches thick, the separate pieces being doweled together with three five-eighths inch 
copper dowels set in plaster of paris. Other piers put in later are of sandstone, care
fully tested. The instrument supports in the west wing of the absolute observatory 
were made temporarily of cedar posts of suitable heights inclosed with tongue and 
grooved casing and capped with hard-wood blocks. In the east wing of the absolute 
observatory the instrument piers are of nonmagnetic sandstone. 
. The chimney for the office being fairly well removed from observation centers, was 
designed to be of a white brick which from tests was found to have a very small 
magnetic effect; a stone rubble <:ons~ruction would. have been of inconveniently large 
section. For heating the office a. wood stove of soapstone slabs was designed; this did 
not prove satisfactory and was replaced by a copper-covered stove lined with fire brick. 
The question of hardware furnishings was also a source of difficulty, as nearly all of 
the so-called ''brass'' fittings were found to have iron parts which ~ade it ~ecessary to 
place special orders for the greater part of this material. 

The seco1id condition made it preferable that the buildings for absolute and variation 
observations should be separate ;:Lttd distinct, though questions of practical convenience 
required that they be as close together as possible without danger of appreciable 
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magnetic interaction between the various instruments. Rough calculations of the mutual 
actions between a C. & G. S. magnetometer and the Adie instruments for varying inter
vening distances were made according to formulre taken from the article by Professor 
·von Wild referred to above. The effect was found to be practically zero, for the instru
ments mounted 40 feet apart, and the plans were made accordingly. The two'buildiltg!> 
were connected by a covered wooden corridor. 

In fulfilling the third condition the general plan already used by the Coast and 
Geodetic Survey at San Antonio, Tex., seemed best to follow. This consisted in erect
ing two buildings for absolute determinations, attaching the same as wings on either 
side of the office and connecting them by passageways. (Illustrations Nos. 1, 5, and 8.) 
The doors from the office to these wings and also the rear door of the west wing of the 
absolute observatory have glass panels, so that communication by signal, or otherwise, 
from one wing to the other and to parties in tents outside can be conveniently and 
readily made. The east wing of the absolute observatory has a bay window extension 
on the north side to accommodate the Wild-Edelmann observatory declinometer. 
(Illustration No. 5.) 

Thefourtlt condition requires that either some sort of insulation be provided if the 
variation observatory be erected above ground, or that the general use of an under
ground construction be followed. The success in the matter of uniform temperature 
conditions attained at the Dutch observatory at De Bilt, as well as the generally tmsat
isfactory conditions prevailing in most underground observatories because of moisture 
encountered in such structures, confirmed the opinion that a building above ground 
could be built so as to safo;fy temperature conditions as well, or nearly so, as an under-

~ . 
ground structure, and would at the same time have the advantages of greater economy, 
convenience1 and accessibility. 

The choice of insulating packing for the walls was a question of prime consideration. 
The manufactured. insulating materials on the market, on inquiry and examination, 
were found to contain more or less iron in their composition, and at the same time 
would have involved a much greater cost than permissible when used in such quantities 
as required. • After a careful consideration of the nonmagnetic materials available, 
carefully dried sawdust was decided upon as best adapted to the existing conditions. 

In deciding upon the necessary thickness of insulating wall to reduce annual mean 
temperature range to within 4° C to 5° C, Fourier and Poisson's formula, 

Lio Jn log Ll""=ploge. -----
JJ TK, 

(1) 

as found in Wild's article cited above, was adopted for a working basis. The signifi
cance of the various symbols is 'as follows: L1 0 = external range of temperature in a 
time T expressed in minutes, L111 = range of temperature in the same time T in a 
room surrounded by a thickness of p cm. of insulating material, e =base of natural 

logarithms, and K=k= what might be called the heat constant of the insulator, being c 
a relation between its heat" conductivity and its specific heat. According to Forbes, K 
for pine sawdust is 0.021, for pine across the grain 0.018, and for pine along the grain 
0.053, whence it was assumed that for a wall packed with sawdust, with such bracing 
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and tying timbers as might be necessary, K=o.035. Reducing formula (r) with this 
value, we have for: 

T=1 day; log L1v=log L1
0
-o.ro84p, 

T= I year; log L11'=log L1
0
-o.0057 p. 

(2) 
(3) 

The mean daily range at Cheltenham was assumed to be ro° C., with a mean .annual 
range of 25° C. Substitution of L10 =ro0 in. (2) for values of p from 30 to roo cm. 
indicated that under ideal conditions the interior mean daily range. for such thicknesses 
of sawdust insulation would scarcely be an appreciable quantity. In determining upon 
a proper thickness to sufficiently reduce mean annual range, the curves as shown 
on the diagram (Illustration No. 6). were constructed from values of L111 derived by 

Seale o, FMll' 

Ir. I 8 8 • • . ' 
Section of variation observatory, Adie room, Cbeltenliam Magnetic Observatory. 

~"o. i· 

substitutionin(3)ofp=30,40,50- ... 13ocm.withL1
0
=25°, 20°, and n°(thelast 

two being the values of L10 for Sitka and Honolulu, respectively, as furnished by the 
United States Weather Bureau). Thus, for a wall with 5awdust packing 4 feet thick, 
L1

11 
for'Washington, according to the curve on the diagram, would be about 5°.r without 

artificial h~ating or cooling, on the assumption of ideal conditions. Perfect conditions 
were, of course, pi:actically impossible, but further insulation precautions were made as 
n.oted hereafter so as to bring about the best possible results. 

The wall insulation of the variation bbservatory is as follows (Illustration No. 7): 
Beginning at outside of building, pine. weatherboarding, 8-ply building paper, r-inch 
pine sheathing, 8-inch air shaft, 1-inch pine sheathing, 8-ply paper, 3 feet pine sawdust, 
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8-ply paper, seven-eighths inch pine ceiling, 3 feet 2 inches air space of passageway, 
seven-eighths inch pine ceiling, 8-ply paper, I foot pine sawdust, 8-ply paper, seven
eighths inch pine ceiling. Slat ventilators or louvre windows are so arranged and 
provided with closely fitting shutters that during the winter the 8-inch air shaft referred 
to can be made practically air-tight, while during summer when opened these tend 
to admit of the passage and 'circulation of a cooling draft around building. The 
insulation beginning at the roof and going down is: Gravel and asphalt pitch roof, 
r-inch pine sheathing, 3 feet 8· inches air space communicating with 8-inch air shaft 
around building and provided with six louvre windows with close-fitting shutters as on 
those at the bottom of the air shaft, I-inch rough pine floor, 3-foot filling of pine sawdust, 
8-ply paper, seven-eighths inch pine ceiling, 3-foot air space above rooms, I-inch rough 
pine floor, I foot 6 inches pine sawdust, 8-ply paper, seven-eighths inch ceiling. Insu
lation from bottom of foundation is 2 feet 8 inches of earth, 6-inch to 8-inch layer of 
screened gravel, about 3 feet pine sawdust, I-inch pine under floor, 8-ply paper, seven
eighths inch pine tongue-and-groove floor. 

The greatest difficulty in obtaining the desired results lay in the necessity of pro
viding openings through the walls for the ventilation of the rooms and for the means 
of ingress and egress. Four shafts, each 5 by IO inches and about 16 feet long, furnish 
the air supply to the passageway, through wooden floor grates. These are provided 
with heavy rabbeted shutters made to fit very closely and fitted with refrigerator 
fasteners, so that they may be. made air-tight. They are also provided at inlet with 
copper wire screens of double thickness to break force of wind blowing toward opening 
and to keep out such vermin as field mice. Ventilation of passageway is effected by 
four shafts opening into air space below the roof, each 6 by IO inches and about I6 feet 
long, provided with close-fitting slides. Ventilation of air space below the roof is 
effected by three 14-inch copper "Star" ventilators. By the judicious use of these air 
ducts and ventilators, the danger of direct conduction of temperature changes through 
the shafts can be entirely eliminated. Ventilation of the magnetograph rooms from 
and into the passageway is effected in each room by four 3-inch .square vertical shafts 
in the sawdust packing, having inlet or outlet just below the ceiling or above the base
board, according to the arrangement of four closing slides provided for each. To carry 
off gases of combustion from the lamps of the magnetograph, 3-inch copper ventilators 
are prodded. 

Entrance into the building proper is had through a vestibule on the south side, as 
shown in the illustrations (Nos. 1, 5, and 8), 10 feet by I3 feet 8 inches outside dimen' 
sions. The walls of the entrance are built like those of the main building, without the 
air shaft and with only 2 feet of sawdust packing. The outside door can be closed 
before opening a second door in a small entrance hall, which is 6 feet wide and I I feet 
long; from this room a third door leads into an opening in the sawdust packing, whence 
a fourth door opens into the passageway around the rooms. In placing these doors 
particular care was taken to make them close fitting. Entra11ce into either of the mag
netograph rooms is to be had only from the hall between the two rooms through 8-inch 
refrigerator-patterned doors packed with sawdust. 

The diurnal range of the temperature was thus reduced at Cheltenham to a matter 
of a few tenths of a degree, and. in fact, it is believed that even this small variation will 
be eliminated as soon as some other source of light than the present lamps has been 
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introduced. It has been repeatedly found that any sudden change of temperature which 
may amount to 50°-60° F. outside only makes itself felt gradually inside, and then 
does not amount to much over o 0 .5, and may even be less than this amount. (Illustra-
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Ground framing plan of variation observatory, Cheltenham Magnetic Observatory. 

tion No. 10, reproducing thermograms obtained outside ai1d inside the variation observ
atory, March 17-24, 1902.) 'l'he annual range has been converted into a gradual pro
gressive change, for which allowance can easily be made, and amounting to between 
one-half and one-third of what it would be outside. 
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'l'he fifth condition imposed by the contemplated use of the Adie magnetograph as 
the eye-reading instrument and reserve magnetograph, made necessary two magneto
graph rooms in the variation obsen'atory, and that they be placed as far apart as 
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economy of construction would permit. The rooms are each 16 feet by 19 feet 6 
inches, these dimensions giving ample space for the accommodation of the eye-reading 
Adie instruments in the south room, and for both the regular set of Eschenhagen self
registering instruments and a test set in the north room. The hallway between the 
two rooms is 5.Yz feet wide. (Illustration No. 9.) 

The following general statements are of interest. The outside dimensions of the 
variation observatory are 36 feet by 56 feet by 24 feet high, with entrance IO feet by 13 
feet. The outside dimensions of office are 18 feet by 22 feet, with two 5 feet by 7 feet 
passages leading to two wings for absolute observations, each IO feet by 12 feet, thus 
making the total length of the absolute observatory, inclusive of the office, 60 feet. 
As already stated, the east wing of the absolute observatory has a bay-window exten
sion of 6 by 7.Yz feet on the north side. (Illustration No. 7.) The materials used 
were about 90 tons of building marble for foundations and piers, 85 ooo feet of lumber; 
a trifle over I ton of copper J1ails, and something more than 190 tons of sawdust and 
shavings fvr insulation. No satisfactory bid from contractors for erecting the buildings 
having been received, the construction was placed in the hands of the writer. 'fhe 
total cost of the buildings, including masonry and pier work, was something less than 
$6 900, which is $2 500 less than the lowest bid received. Some subsequent additions 
(piers, bay window, and covered corridor) have increased .the cost about $500. 

From Illustration No. 8 it will be seen that provision was made, by the insertion 
of an azimuth door in the south wall of the Adie room of the variation obse.rvatory, for 
sighting from a point inside, through the corridor and office, on' a distant azimuth mark 
whenever absolute observations are made inside the variation observatory. Attention 
is also called to the arrangement of the absolute instruments on a straight line passing 
east and west through the entire absolute building. 

SITKA OBSERVATORY. 

On account of the swampy condition of the ground at this observatory site, charred 
woo!:len posts, coated with tar and gravel and set in cement, were used instead of a 
stonework foundation. The piers are similar in construction, and were provided with 
hard~wood caps suitable to support the instruments. As a result of the prevailing 
moisture at Sitka it was necessary to replace these hard-wood caps by marble slabs. 
The posts are inclosed above the floor line with tongue-and-groove casing. 

A dwelling house situated opposite the selected site was leased as an office building, 
and the absolute observatory, ro by 12 fieet in size, was placed near it for convenience. 
The absolute observatory is, theref.ore, ·at a greater distance from the variation observa
tory than is the case at Cheltenham. 

The general construction of the variation observatory is similar to that at Chelten
ham, save that a pitched roof is provided, the greater height so obtained offering a 
f!reater draft through the louvre windows at the sides. 

The wall insulation was designed to secure the results clesired at Cheltenham 
observatory, namely, a mean annual range of about s ° C. The insulation is as fol
lows: Beginning at the outside of the building, pine weatherboarding, two thicknesses 
of 4-ply paper, r-inch pine sheathing, 2-i11ch by 6-inch studding, forming air spaces 
connected by auger holes at bottom through studding, 1-inch sheathing, two thick-
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nesses of 4-ply paper, 2 feet 4 inches of sawdust packing, two thicknesses of 4-ply paper, 
seven-eighths inch pine ceiling, 2 feet 2 inches air space of passageway, save on west 
side, where it is 2 feet IO inches, seven-eighths inch pine ceiling, 2 thicknesses of 4-ply 

No. 11. 

Sitka Magnetic Observatory, office and absolute buildings. 

paper, I I inches of sawdust packiug, two thicknesses of 4-ply paper, seven-eighths inch 
pine ceiling. Louvre windows with . hutters, as at· Cheltenham, are provide l on the 
sides for the 6-inch air space . The insulation beginning at the roof and going down 

No. 12. 

Sitka l\'fagnetic Obse rvatory, variatio n a nd absolute buildings. 

is: Shingle roof, attic air space, two thicknesses 4-ply paper, I-inch rough pine floor, 
2 feet 4 inches of sawdust, I-inch rough pine floor , 2-i nch air space, two thicknesses 
4-ply paper, seven-eighths inch pine tongue-and-groove ceiling, 2 feet air space above 
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magnetograph room, two thicknesses of 4-ply paper, 1-inch rough pine floor, 13 inches 
of sawdust, 1-inch rough pine floor, 2-inch air space, two thicknesses of 4-ply paper, 
seven-eighths inch ceiling. The insulation from bottom up is: One-inch rough pine 
floor, two thicknesses of 4-ply paper, 2 feet 6 inches of sawdust, r-inch pine under floor, 
two thicknesses of 4-ply paper, seven-eighths inch tongue-and-groove floor. 

The ventilation system is somewhat improved over that at Cheltenham in that the 
air supply is admitted first into the entrance vestibule by two 6-inch by 8-inch by $
foot shafts in the walls, thence into the passageway through two 5-inch by 8-inch 
shafts, instead of there being direct communication from the outside to the passageway. 
The supply of air to the magnetograph room is admitted from the passageway by three 
sets of ventilators. These· consist of 4-inch square vertical shafts in the walls, with 
openings at the bottom and top, both into the inner room and into the passageway, the 
rrpenings not being opposite each other, thus preventing entrance of light and dust. 
Ventilation of lamps from magnetograph room is effected by 3-inch zinc tubes to the 
attic space. ' Air communication from the passageway to the air space belO\V the roof 
is effected by two ·horizontal square shafts, 8 by 8 inches, at~d about 6 feet long. 
Ventilation of the attic is effected by a 20-inch copper ventilator. 

· As it was expected that both the eye-reading and self-recording instruments would 
be of the small Eschenhagen type, it was not necessary to provide two magnetogrnph 
rooms, as both sets could be accommodated, with the arrangements of piers shown in 
the plan, in one room 1 I~ by 14Yz feet. The vestibule is 6 by 9Yz feet, inside 
measure. 

The outside dimensions of the variation observatory are: 24 by 27 feet, with an 
entrance 9}-6 by 12 feet. The absolute observatory is 10 by 12 feet. About 35 ooo 
feet of lumbP.r aud 3 ooo sacks of sawdust were used in the construction. The lmil<l
ings were constructed under contract with James P. Jorgenson, of Juneau, Alaska, for 
$3 450. H. M. W. Edmonds, Magnetic Observer, Coast and Geodetic Survey, super
vised the construction. 

HONOLULU MAGNETIC OBSERVATORY. 

Owing to the isolation of this station, an office with quarters for thP. observer had 
to be provided in addition to the two observatory buildings. On account of the exces
sive cost of building in the Hawaiian Islands the original plan to have this observatory 
similar to that at Sitka was abandoned and, in view of the more equable climatic con
ditions, the passageway was dispensed with, so that the instrument room is entered 
directly from the vestibule. The foundations and piers for both the absolute and the 
variation observatories are constructed of the coral rock which abounds in the immedi
ate neighborhood which was found to be practically nonmagnetic in character. 

As the office had also to be used for living quarters where an uncertain amount 
of iron was likely to accumulate, it seemed best to remove it to some distance from 
the observatory. Owing to the natural conditions of the site the distance between 
office andobservatories is 450 feet. 

As at Sitka, a pitched roof was provided. The air supply and outlet are also similar 
. to those at Sitka with such exceptions as are necessary because of the omission of the 

passageway. The louvre windows to a 6-inch air space in the outer wall were made 
continuous around the bottom of the building, but were not provided with blinds because 
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the small annual range of temperature rendered them unnecessary. The upper louvre 
windows were omitted and a lower cornice board was used, thus allowing direct outside 
communication to an air space under the roof made by covering the underside of the 
6-inch rafters with heavy 3-ply building paper well battened on. An outlet from this 
6-inch air shaft and the attic was made through an open ventilator, as shown by the 
illustrations. This arrangement \Vas intended to accomplish the same result as the 
passageway and \Vas better adapted to the prevailing climatic conditions. 

The wall insulation is based on the same principles as at the other stations. The 
insulation is as follows: Beginning at the outside of the building, pine weatherboarding, 
3-ply paper, 6-inch air space, r-inch pine sheathing, 3-ply paper, 2 feet 2 inches of 
sawdust, 3-ply paper, seven-eighths inch tongue-and-groove ceiling. The insulation, 
beginning at the roof and going down, is : Shingle roof, 6-inch air space, 3-ply paper, 

No. 13. 

Honolulu Magnetic Obser•alory. 

attic air space, 3-ply paper, 2 feet of sawdust, r-inch rough floor, 2-inch air space, 
3-ply paper, seven-eighths inch tongue-and-groove ceiling. The insulation from the 
l)ottom up is: 3 to 4 inches of broken coral rock, 2 feet 2 inches of sawdust, 3-ply 
})aper, seven-eighths inch tongue-and-groove floor. 

As at Sitka, accommodations for two sets of instruments were provided in one 
room , 12Yz by 14Yz feet. The vestibule is 6 by 9Yz feet, inside measure. 

The outside dimensions of the variation observatory are 18 by 20 feet, with an 
entrance 9 Yz by I 2 feet. The absolute observatory is 10 by r 2 feet. The office is r 2 
by 16 feet, with a porch 6 by 12 feet, with a basement room for storage purposes, etc. , 
12 feet by 22 feet. The buildings were constructed under contract with Philip Savary, 
of Honolulu, H. I., for $2 450. The work of construction was supervised by the 
writer, who also installed the instruments. 
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III. EQUIPMENT OF THE OBSERVATORIES 

CHELTENHAM MAG "E'l'IC OBSERVATORY. 

Variation instruments: Escheuhagen-Toepfer maguetograph as the principal photo
graphic set and an Adie magnetograph formerly mounted at Los Angeles, Cal., from 
1882 to 1889, and at San Antonio, Tex., from 1890 to 1895, this magnetograph 
having telescopes and scales for eye readings. It is the intention ultimately to use the 
Adie instrument simply for eye-reading observations, retaining, however, the photo-

No. r4. 

Instrument for determining absolute declination and iucliuation , Cheltenham Magnetic Observatory. 

graphic arrangement so that it can be put into function either to prevent loss of record 
as, for example, during adjustments of the Eschenhagen magnetograph or for the 
purpose of obtaining, in special investigations, a duplicate record with a totally different 
instrument. · The plan of the Observatory (Illustration No. 8) shows how the two 
magnetographs are mounted in separate rooms. 

Absolute instruments: A large observatory \Vild-Edelmann declinometer, earth 
inductor, and magnetometer, to determine, respectively , the declination , dip, and hqri~ 
zontal intensity, the instruments being always in place and ready for observations at 
any time. The declinometer, earth inductor, galvanometer, and large theodolite are 
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mounted in the east wing of the absolute observatory ( Illustration No. 9), whereas the 
magnetometer for horizontal intensity observations (adapted also for secondary mag
netic declination determination~ with short magnet, when needed) , is mounted in the 
west wing of the observatory ( Illustration o. 9). A set of field magnetic instruments 
also forms part of the outfit . 

Illustration No. 14 gives a view of the instruments, obtained by looking north 
through the south window of the east wing of the absolute observatory (Illustration 
No. 5). In the center is shbwn the large Wilcl-Edelmapn theodolite having a horizon
tal and a vertical circle, each 3o"m in diameter, which with micrometer microscopes can 

No. 15. 

Instruments for dete rmining horizontal intensity, Cheltenham Magnetic Observatory. 

be read directly to 2". The position of the magnet of the declinometer shown in the 
back of the picture on the right is observed with the aid of the telescope of the theodo
lite and read on the large horizontal circle, the observer performing all manipulations of 
the magnet, such as clamping and reversing it in its stirrup for the determination of the 
magnetic axis, from his position at the telescope, with the aid of the 12-foot long brass 
rods. shown on the right. Behind the pier supporting the theodolite is mounted the 
earth inductor shown in Illustration No. 16, and on the pier to the left is the Rosen
thal-Edelmann microgalvanometer and reading telescope with scale, used in connectio11 
with the earth inductor. The inclination of the axis of the inductor is obtained with 
the aid of the telescope of the theodolite and the angle is read by means of the microm-
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No. 16, 

J...,nrge earth i11<111c lor, Che lt en ham l\1'ug11etic Observatory. 
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eter microscopes on the large vertical circle. The same theodolite can be used for the 
determination of time, latitude, and azimuth if necessary. 

Illustration No. 15 presents a view looking west from the office into the west wing 
of the absolute observatory. In the center is seen the large Wild-Edelmann magnet
ometer designed principally for determining the horizontal intensity; the horizontal 
circle of this instrument has likewise a diameter of 3o"m and is read with micrometer 
microscopes to 2". With the aid of these instruments the absolute elements are deter
mined with the degree of accuracy requisite for the variation observations. 

On the right of the picture is shown a smaller earth inductor made by Schulze, of 
Potsdam, embodying slight modifications upon the small Wild-Edelmann inductor, as 
suggested by Eschenhagen. On the left is seen the Elster and Geitel apparatus for 
measuring the electric conductivity of the air. 

Accessories.-Atmospheric electricity instruments, meteorological instruments, two 
chronometers, thermographs, etc. 

[In view of the fact that a Milne seismograph is i1ow mounted at the Johns Hopkins 
University, Baltimore, about 40 miles from Cheltenham, themountingof a seismograph 
at Cheltenham has been deferred temporarily. It is hoped soon to be able to install 
the necessary apparatus for earth-current observations, for which the Cheltenham site 
is admirably suited. It is the intention ultimately to carry out at this observatory all 
the work forming an essential part of a fully equipped, first-class magnetic observatory.] 

. SITKA MAGNETIC· OBSERVATORY. 

Van'ation instnmzents.-Eschenhageu-Toepfer magnetograph, to be supplemented 
also with eye-reading instruments; the vertical intensity variometer is to be supplied 
by Schulze, of Potsdam. 

Absolute z'nstrumen/s.-Eschenhagen-Tesdorpf magnetometer, dip circle, and vertical 
force magnetometer; also, for field use, one Coast and Geodetic Survey magnetometer 
and an additional dip circle. 

Accesson'es.-Meteoro1ogica1 instruments, two chronometers, thertnographs, etc. 
This list is to be supplemented by a seismograph and atmospheric and telluric electricity 
instru:nents. 

HONOLUI.U MAGNETIC OBSERVATORY. 

Variation z'nstruments.-Eschenhagen-Toepfer magnetograph, to be supplemented 
by eye-reading instr~ments. The vertical intensity variometer is to be supplied by 
Schulze. 

Absolute instruments.-Wild-Edelmann field magnetometer, with earth inductor 
and galvanometer, and a complete set of magnetic instruments for field use. 

Accessories.-Meteorological instruments, two chronometers, thermograp~s, etc., to 
be supplemented by atmospheric and telluric electricity instruments, and a seismograph. 
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BALDWIN MAGNETIC OBSERVATORY. 

Van'ation instruments.-Eschenhagen-Toepfer magnetograph. The vertical inten
sity variometer is to be supplied by Schulze. 

Absolute instr1mients.-Cooke (India Magnetic Survey pattern) magnetometer and 
Casella dip circle. Also one set of field instruments. 

Accessories. -Atmospheric electricity instruments, meteorological instruments, two 
chronometers and thermographs. This list to be supplemented by a seismograph. 

The instruments and their mounting will be described in detail and illustrated in 
the publications of the results of the various observatories. 

IV. GEOGRAPHIC POSITIONS OF AND MAGNETIC ELEMENTS AT THE 
MAGNETIC OBSERVATORIES. 

Approximate magnetic clements at the magnetic observatories for the period jauuary-june, 1902. 
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PREFACE. 

The following appendix containing the results of the magnetic dip and intensity 
Qbservations made by the United States Coast and Geodetic Sun·ey between January, 
1897, ancl June 30, 1902, together with the special publication, the United States 
Magnetic Declination Tables and Isogonic Charts for 1902, United States Coast and 
Geodetic Survey, \Vashington, 1902, brings the publication of the results of the 
magnetic survey work up to the date June 30, 1902. Hereafter the results for each 
fiscal year will appear annually in the Report of the Superintendent. 

No attempt was made in the present publication to reduce the results to the same 
date. This would have involved a ·reinvestigation of . the secular change on the 
basis of more or less inadequate data. As the data required for this purpose will be 
greatly multiplied within a comparatively short time by the special field investigations 
now in progress, the labor itwolved in reducing the results to a common date and the 
delay in publication, which would 

1
have followed, wer.e not deemed warranted at the 

present time. For similar reasons, and also because of some· of the reasons set forth 
later touching upon tHe corrections of the various instruments, it was decided not to 
make at present any correction for diurnal variation of dip and intensity, corrections 
which are generally on the order of observation errors. 

Experience has shown that it is questionable whether the expense of the great 
labor involved in the determination of these corrections would at the present stage be 
justifiable, and also, whether a real gain in accuracy would, in general, be obtained 
without having recourse to more observatories than now exist in the United States. 
For the observations made before the establishment of the present obsen·atories, and 
before the intercomparison of the various instruments, no other corrections than for 
secular change can safely be made. 

As far as determining the distribution of the magnetic elements over a region is 
concerned, when all errors in observation, reduction, and presentation of data are fully 
considered, experience has certainly taught that a more valuable contribution to science 
would often have resulted if the time which was spent in refining office reductions had 
bee11 devoted t(• acquiring additional field data. For all investigations which really 
require the utmost refinement in reduction, the results as given in this paper will be 
corrected, when warranted, in the papers devoted to those special investigations. 

The publication of this paper and of the Magnetic Declination Tables marks, in 
a certain sense, the close of the initial period of the detailed and systematic magnetic 
survey of the United States and countries under its jurisdiction, which was inaugurated 
on May 1, 1899. During this period, from May 1, 1899, to June 30, 1902, a little over 
three years, all the instruments ( 16 dip instruments and 15 magnetometers), have been 
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overhauled, modified, and improved whenever needed, and intercompared; four 
magnetic observatories have been established and the instruments with which they are 
equipped have been carefully examined, tested, and put in operation. I<)eld instruments 
of nearly every pattern now. on the market (English, French, German, and Russian), 
have been purchased, critically studied, tested and compared, and a variety of investi
gations relating to instrumental constants, standardizations, and methods of obsen·ation 
have been made. Twenty persons have been trained in magnetic work, and, in addition 
to special field investigations, the magnetic elements have been determined at about 800 
stations (about one-fifth of the total number proposed for the general magnetic survey) 
and the results have been prepared for publication. 

The completion of this arduous initial work makes it possible to continue the 
magnetic survey (land and coast waters) and observatory work with unexcelled facilities 
and instrumental equipment. With this indication of future field activity, effort will 
be made to keep the· office computations and reductions up with the observational work, 
as nearly as that is possible, so as to insure prompt publication of the results. 
· Having published the magnetic survey results up to the date given, and made 
arrangement for the prompt publication of the results in the future, the attempt will be 
made next to put the results of the observatory work on an equally satisfactory basis. 

, L. A. BAUER, 

Inspector ef llfagnetic 1'1/orl~ and Chief ef Dil!ision ef Tcrrestn"al 11:/agnetism. 



RESULTS OF MAGNETIC DIP AND INTENSITY OBSERVATIONS 
MADE BY THE UNITED STATES COAST AND GEODETIC SURVEY 
BETWEEN JANUARY, 1897, AND JUNE 30, 1902. 

I>. L. HAZARD, Computer, Division of Terrestrial Jl/ag11etis111. 

I.NTRODlJCTION. 

In Appendix 6 of the Report of the Superintendent for the year 1885 were published 
the results of all magnetic dip and intensity observations in the United States and 
adjacent territory made by the Coast and Geodetic Survey up to that time, together 
with similar data obtained by other observers collected from all a\'ailable sources. The 
publication also contained a discussion of the secular change of dip and horizontal 
intensity, by means of which the results were reduced to a common epoch, January l, 

1885, and isoclinic and isodynamic charts were constructed. 'fhe intensity results were 
published in British units. · · 

In the Report of the Superintendent for 1897, Appendix l, this collection of results 
was brought up to date by the addition of observations made in the interval and the 
conversion of intensity results to C. G. S. units. The results were reduced to January l, 
1900, by means of the secular change da~a discussed in Appendix l for 1895, and isoclinic 
and isodynamic charts for that epoch were constructed and published. 

Since 1896, and especially since the inception by the· Coast and Geodetic Survey in 
1899 of a detailed magnetic survey of the United States, a great many results have 
accumulated, and a rediscussion of the secular change of dip and horizontal intensity 
and the publication of new isoclinic and isodynamic charts will soon be warranted and 
demanded. It is the purpose of the present appendix to present the results of observa
tions of dip and intensity made by the Coast and Geodetic Survey between January l, 

1897, and June 30, 1902, so that they may be available for reference, leaving their 
discussion for a future paper. The publication of magnetic declination results was 
brought up to the same date in the Magnetic Declination Tables,* just issued, and it is 
proposed hereafter to publish each year in the Report of the Superintendent the results 
of all magnetic observations made by the Coast and Geodetic Survey during the fiscal 
year covered by the report. 

The descriptions of magnetic stations occupied prior to July, 1882, were published 
in Appendix 9 for 1881; those occupied between that date and June, 1902, will be found 
described in the Magnetic Declination Tables referred to above. 

SUMMARY OF RESULTS. 

The number of observations made in each of the three periods is shown in detail in 
the table on the.following page. 

*U. S. Magnetic Declination Tables and Isogonic Charts for 1902, by L. A. Bauer; \Vashington, 
Government Printing Office, 1902. · · 
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TABLE No. 1. -Geographic distribution ef results. 

Number of dip results. Nu111her of intensity results. 

--· - - ·--· - - - ---·---

' I I Gp to UE; to I 1885 ) 1&]7 I Up to ~·J;;5to 1885 1897 
1885, ], '5 1 to ! to 'Total. v

188,:,rs1.: C &'; to to 
various. '-· & si:.~ I I · I o"" G. 8. I i._,,,.,, i l!)02. ous. G:_:"· _i_,..,.,_._ 1902. 

1- --- -;- ___ I ___ I 

Alabama ................ J 2 7 9 7 I 2S 
1
i 8 I 9 7 2s 

Alaska .................. ·1 34 38 ' SS 62 189 .
1
• S 34 ! s2 39 130 

Arizona . . . . . . . . . . ... . . . . . . 6g o 1 2 o 71 \, 34 · o I 2 o 36 
Arkansas................. o o I 3 14 17 JI o o I 3 14 17 
California ................ , 38 32 

1 
47 ; 49 166 I' 23 36 s2 49 'i 160 

Colorado . . . . . . . . . . . . . . . . . 4 5 J 13 12 34 I' 4 5 I 14 12 35 
Connecticut .............. i 10 21 2 o 33 i 6 22 I 2 o I 30 
Delaware ............... _. 7 2 I 1 6 16 · 6 2 1 6 ; 15 
District of Columhia ...... ! 24 3.) ' 9 5 71 ! 9 32 9 19 I 69 
Florida ................... ! l 27 7 14 491 o~ I 26 7 , 14 . 47 
Georgia ................. · J I 20 1 8 9 38 20 S J 9 I 39 
Hawaiian Islands ......... 

1 
o o 12 25 37 o 12 : 21 I 33 

IIdllf;iho .................... · 1 341 32 o7 40 447 I: 145 ,' 32 o7 40 ! 287 
1no1s................... I 

Indiana .................. ' 14 5 4 16 39 ' II 5 4 17 37 
Indian 1'erritory . . . . . . . . . . I 2 , 1 o 4 1 ! 2 1 o I 4 
Iowa . . . . . . . . . . . . . . . . . . . . . 22 6 ! 9 39 76 ' 19 I 6 9 39 i 73 
Kansas .................. 8 3J 4 16 31 4

8
J 3 4 16j 27 

Kentucky . . . . . . . . . . . . . . . .. 12 I3 3 I4 42 ! I3 3 14 I 38 
Louisiana ................ I I 7 8 I I 2 38 I I I i 8 I I 3 33 
Maine .................... \ 28 48 19 I I 961, 3 48 19 l I 71 
Maryland . . . . . . . . . . . . . 9 31 2 57 I 99 1 5 30 2 I 55 j 92 
Massachusetts . . . . . . . . . . . . 31 4S 8 4 i 88 I 12 43 8 , 4 ' 67 
Michigan................. 61 4 . 5 3 , ~3,33 1 1 44 5 i' 5 I 3 I 57 
Minnesota....... . . . . . . . . 8 5 4 16 '. 8 5 4 16 33 
M!ssissippi .. .. .. .. .. .. .. 9 7 II 28 .,1 8 3 ! 7 II 29 
1\11ssoun. . . . . . . . . . . . . . . . . 84 o 2 9 ' 95 I 82 o I 2 9 9.> 

~e0hnrtaas1k1~a .. .. .. .. .. .. .. .. . 15
2 3

2 1
6
1 

4°4 ' ~8s 1·. 
55 3

2 1
6
1 

4°3 5
18
7 

~evada .. ::::::::::::::::. 8 ! 19 4 o · 31 1\ o 19 4 o - 23 
:!'\ew Hampshire.......... I3 12 2 I I 28 j 5 II 2 l 19 
::S-ew Jersey............... 14 22 s o 

1 
4I I IO 

1 
22 5 o 37 

New Mexico ............. ·I 18 o 6 33 ' 57 · 5 o 61 34 45 
New York ............... .' 79 43 7 

1 
o i I 29 I 55 I 43 7 o 105 

North Carolina ............ ; 7 11 21 roo i 139
9

1 5 i 11 21 100 137 
North Dakota ............. · o 3 6' o, o· J 6\ o 9 
Ohio ..................... : 67 S 4 16! 92I/ 32

1 5 4 17 58 
Oklahoma ................ ' o o o 5

1 
I S o o o i 4 4 

Oregon .. . .. .. .. .. .. .. .. . I 4 II 5 21 I 2 I 2 7 
1 

1 22 
Pennsylvania ............. ! 55 15 6 33 i !092 '1\ SI 15 I 6 j 33 ms 
Philippine Islands.. . . . . . . .. o o o 2 I o o I o 1 1 
PortoRico ................ : o 0

7
1 o 61 61) o ol o! 5 5 

Rhocieisland ............. 5 2 2i I6/J 5 4 2 1 2 13 
SouthCarolina ............ : o 7 J 5 I3 j 25 .

1 

1: 9 5' 13 ! 28 
South Dakota. . . . . . . . . . . . . o r · 4 5 JO I o 4 5 I JO 

Tennessee ................ ' 7 12 8 5\ 32 6' 12 8 51 31 
Texas . . . . . . . . . . . . . . . . . . . 9 9 40 . 81 I I 39 

1 
2 9 40 81 132 

Utah . . . . . . . . . . . . . . . . . . . . . 5 13 20 ; o I 38 ·
1 

2 i 1 r 20 ! o , 33 
Vermont . . . . . . . . . . . . . . . . . 8 5 2 ' 4 ; I 9 i 6 I 5 2 4 I 17 
Virginia .................. : 15 22 I ro 91 1 138 I 14 22 ! IO : 87 \ 133 
\Vashi11gton ............. ' 25 12 ' 10 6 I 53 21 II 18 I 12 I 5 56 
W~stVi:ginia ............ , 4 5 o 54 63 1 A 5I o 541 63 
\V1scons111 ................ 1 151 9 4 31 31 9

1

. IO, 4J 3 26 
\Vyoming ................ ' r r , 9 1 j o I 21 I 3 9 I I 1· o 13 
Adjacent territory ......... ' 375 , 91 5 2 ' 473 ! 222 Io6 I 5 o 333 

,--1----1-----' -1--1---------
Total . . . . . . . . . . . . . . . I 290 I 709 448 902 3 349 . 7951 728 · 4551 88o 2 858 
Total in United States 915 j 618 443 : goo 2 876 : 573 622 i 450 88o 2 525 

State or 'rerritory. 
Totl\l. 
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The columns in order, beginning at the left, contain the name of the State or Terri
tory, number of dip results from other than Coast and Geodetic Survey observations up 
to 1885, Coast Survey results up to 1885, Coast Survey results for 1885 to 1896, and 
~ince 1896; and th~ horizontal intensity results are classified in the same way in the last 
four columns. 

RESULTS FROilf OTHER SOURCES. 

Since the collection of l 885 very few dip or intensity results have been obtained from 
outside sources. A notable exception is the ~'.lagnetic Sun·ey of 1'.faryland made in the 
years 1896-1899, by Dr. L. A. Bauer, under the auspices of the Maryland Geological 
Survey, the entire instrumental outfit being loaned by the Coast and Geodetic Survey 
and part of the expenses in 1899 being defrayed by that organization. The three 
magnetic elements· were determined at over one hundred ~tations scattered over the State, 
but grouped more closely where marked local disturbances were found. The results of 
this survey have been published by the :Maryland Geological Survey under the title 
'' Second Report on the Magnetic Survey of Maryland.'' * 

MAGNETIC OBSERVATORIES. 

The Coast and Ge()detic Survey has in operation four magnetic observatories at which 
the variations of declination and horizontal intensity are recorded photographically. 
One, Cheltenl;am, i:; also provided with a vertical intensity variometer and the others 
will be similarly equipped. At each of these observatories the absolute values of the 
three magnetic elements are determined at least once a week. The one at Baldwin, 
Kans., has been in continuous operation since July, 1900; at Cheltenham, Md., since 
April, 1901; and at Sitka,· Alaska, and near Honolulu, T. H., since December, 1901. 

I ~STR UJ\1 E::-<TS. 

The greater part of the results here tabulated were obtained with instruments of 
the type shown in the plate opposite. The magnetometer i~ one of four cons!ructed in 
the Coast and Geodetic Survey instrument shop in 1892. It is of the Lamont model 
with such modifications and . improvements as have been suggested by experience. 
Among these may be mentioned the cloth hood connecting the end of the reading 
telescope ·with the magnet house, thus avoiding the use of a glass window; the long 
shank to the stirrup in which the magnet hangs, thus doing away with the need of a 
balancing ring to preserve horizontality of the magnet; the octagonal form of the 
magnet and stirrup, making it possible to suspend the magnet with scale horizontal 
without delay. The magnetometer may be quickly removed from its base and the 
small theodolite substituted for use in determining the latitude, true meridian, and 
local mean time. These instruments were originally supplied with wooden deflection 
bars, but experiments showed that changes in length of bar, due to moisture, were too 
great to secure the desired accuracy of results. Accordingly, in the spring of 1901, the 
wooden bars were replaced by bars of, bras..-; of such shape as to bring the deflecting 
magnet on a level with the suspended magnet without the use of a rider. 

<+ l\laryland Geological Sun·ey, special publication, \'Ol. Y, part 1. Baltimore, 1902. 
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The dip circle is of the Kew design , pointings being made on the end of the needle 
by means of two microscopes fixed rigidly to a frame carrying two verniers. By the aid 
of these ,·erniers the angle of dip is read off .on the graduated circle directly to minutes. 

No. I. 

Magnetometer No. 20, 

METHODS OF OBSERVING. 

The horizontal intensity was determined in the usual way by combining observa
tions of oscillations and deflections, so arranged as to eliminate as far as possible changes 
in the value of I-:l during the observations. The present practice is to begin with a set 
of oscillations, follow with two sets of deflections at two distances, and conclude with 
another set of oscillations. 

Dip was determined with two needles, their polarities being reversed in the middle 
of the set. If the results by the two needles differed by more than 5' observations were 
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repeated. For more detailed directions for the measurement of terrestrial magnetism 
the reader is referred to Appendix No. 8, Report for r88I. A new edition is in prep
aration which will contai11 various modifications in the arrangement of observations 
and computations suggested by recent experience. 

No. 2. 

Kew Dip Circle, 

COMPARISO" OF DIP CIRCLES. 

Recent investigations have shown that observations made at the same place with 
different dip circles will not, in general, give the same results. In spite of the reversals 
of face of circle, face of neeclle and ·polarity, there remains au error peculiar to ach 
circle and more especially to each needle. With a view to increasing the accuracy of 
the dip results, it was determined to investigate this source of error. Accordingly, a 
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comparison of the various dip circles of the Coast and Geodetic Survey was begun in 
the spring of 1 900, and h as. been continued as time and opportunity offered or changes 
in instruments r equired .* 

In most cases two or more dip circles h ave been compared by means of simultaneous 
observations, the observation sta tions being interchanged systematically so as to elimi
nate local differences. Thus, March 2-7 , 1 9 0 0, fi ve circles were compared simulta
neously, five observers taking part and fi ve stations being occupied in rotation with each 
instrument. Dip circle N o. 23 was adopted as a provisional standard and most of the 
other instruments were compared directly with it. After it had been u sed in numerous 
comparisons, i t became evident tha t results by it were sufficiently constant t o render 

No. 3 

Schulze Earth Inductor . 

simultaneous obser"vations unnecessary . Some of the la ter results were therefore 
obtained by observing with the circle t o be compared, a nd finding the difference between 
the resttlt ing clip and the value obtained with N o. 23 at some other time, allowance being . 
made for diurnal varia ti on. Subsequently an earth inductor made by Schulze, of I ots
dam , was ins talled at the Cheltenham Magnetic Observatory, and this, in v iew of its 
satisfactory agreement with the earth inductor belong ing to the Wild-Edelmann field 
magnetc:imeter, purch ased by the Survey for the Honolulu Magnetic Observatory , was 

·:f In t he fa ll of 1899 Dr. Bauer compared a set of Coast 'and Geodetic Survey m agnetic instruments 
with various observatory standards in E urope. See Journal " T errestrial Magnetism and Atmospheric 
E lectricity," Vol. VI , p . 3r. 



APPENDIX NO. 6. MAGNETIC DIP AND INTEKSI1'Y. 347 

adopted as the Coast and Geodetic Survey standard dip instrument for the present tables. 
Comparisons hetween it and dip circle No. 23 showed a difference of less than half a 

· minute. From Table III it will be seen that the two earth inductors of different con
struction and by different makers agreed with each other within o'.2. The standard 
adopted furthermore practically represents a mean of the 15 dip instruments of several 
varieties, as shown in the table. Since these comparisons a large obsenratory earth 
inductor of \Vild-Edelma1111 pattern, exhibited at the Paris Exposition in 1900, has been 
acquired and recently installed in the Cheltenham Magnetic Observatory. It is 
expected that this will be the final standard dip instrument, and that the portable 
Schulze inductor will be the intermediate instrument by means of which the compari
sons between the standard instrument and the field instruments will be effected in the 
regions where the field instruments are being used. These tw6 earth inductors will 
probably agree so closely that no further· correction will be needed to the results here 
presented. 

The results of the comparisons made at various times and places are given in the 
following table. The figures- in the third and fourth columns indicate the instruments 
and needles used. Tims 23. 34 means that observations were made with dip circle 23, 
using needles 3 and 4. 

Pince. 

\Vashington 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

Sitka, Alaska 
Ilaldwin, Kans. 

Do. 
Do. 

-- ~ 

TABLE No. II.-1.Jij> cirde compf!risons. 

Date. First circle. Second circle. 

-------~-- ----· 

1900. 
Jan. 24-Feb. 7 56. 12 5677. 12 
Mar. J9, 20 56. 12 I 5677. 12 

I. 

l\lar. 2-7 23.34 I 56. 12 
Do. 23.34 ; 5676. 12 
Do. 23.34 5678. 12 

Apr. 5-7 23.34 18.34 

Do. 23.34 56. I II 

Do. 23.34 5677. 12 
Do. 23·34 4655. 12 

l\Iay 9, 10 23.34 12. 12 
Do. 23.34 21. 12 

Aug. 17-27 23· 34 21. 12 
Aug. 30, 31 23.34 5678.34 
Aug. 30,Sept. 1 ,4 1 23.34 I. l 

ser. 21-29 5678. 1234 21. 12 
Ju y-Dec 5676. 13 12. 12 

5677. 12 NO\', 5, 12 12. 12 
Dec. 8' 5678. 12 12. 12 

Differ- ,. No. i 

1·111~~~.:... of I 
Second. I sets. 

Retnnrks. 

--:-----·-

---o. 23 i IO i 
--o. 06 6 Axle of nee<lle 2 of 

I 56 refastened 
-J, 27 I 10 ! 

-4.38 i JO 
-4.n. JO i 
-I. 39 ! IU I Xeeclles 3 and 4 of 

! I 
20 used in 1 S 

-1.71 i JO I Xeedles 1 and 2 of 
20 used in 56 

-2.94lwl 
--o. 41 I 10 
-t-4.Bc, 6 I 
+8. 05 i 6 Between the two 

comparisons, 2 r 
was used in 
Alaska 

-t-7.49 12 i 
-;-o. ~8 6' 
-7-o. So 6 
_:_6, 2 2 
+6.4 5 5676 a<ljuste<l in 

July 
-7-9. 5 2 
-!-9. 3 4 5678used inAlaskn 

and Hawaiian 
Islands since 
:.\ ugust com par-
lSOll 

I 

I 
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TABLE No. II.-IJip circle comparisons-Continued. 

Place. Ren1arks. -- ~:.~e~---. First circle.-:[ :ec::~~ircl:.D~E : ~r· I 
\ 1 Second. 'sets. 

•------·-1-----------1 : I /_I_ 
1900. I : I I !I 

Washington, D. C. Dec. 13, ·14 23. 34 5676. 13 !_ 4. 65 / 6 Neerlles in 5676 

I 
I unsatisfactory 

Do. 
Do. 

Dec. 20 23. 34 5677. 12 j-- r. 6o 2 I 
Dec. 22, 26 23. 34 2r. 12 i+ 6. 4 2 \ 21 to Alaska again 

I 
1901 

Do. Jan. 15, 16 
Do. , Vo. 

Cheltenham, l\Id. Feb. 9, 18 
'Vashington, D. C. Mar. 27 

Do. Apr., May 
Do. Feb., Apr., May 

Baldwin, Kans. May 15-18 
Do. Aug. 6, 9, 13 

Cheltenham, Mrl. 
1 

Jmw 13 
\Vashingtott, D. c. I June 12, 22 
Cheltenham, Md. Oct. 14, 16 

Do. . Oct. 19-26 
. ! 

Do. Nov. 12, 13. 
I 

\Vashington, D. C. i Nov. 22 

Do. i Dec. 5, 6 

Do. 
1 

Dec. 7, 9 

! 1902 
Baldwin, Kans. I Feb 
\Vashington, D. C. Apr. 21-26 

Do. Apr. 21-30 

Do. May, June, Aug. 
Do. June 27 
Do. June, July, Sept. 

Honolulu Observa- Jan. -Mar. 
tory. j 

Sitka Observatory., Jan.-July 
Cheltenham Ob-\ Mar.-July 

servatory. 

23. 34 
23.34 
I. l 

23.34 
23. 34 
23.34 

5678. 12 
5678. 12 

I. l 

23.34 
23.34 
23.34 

23. 34 

EI 22 
23.34 

23.34 

5678. 12 
23. 34 

23.34 

23.34 
23. 34 
23.34 
56. 1234 

20. 12 
I. l 

56. 13 
20. 12 

5677- I 
15. 12 

5677. 12 
20. 12 
20. 12 
15. 12 
24. 12 
24. 12 
I. I 

EI 22 

25. 48 

25.48 
El l 

24. 12 

4655. 12 
18. 12 

18.34 

15. 24 
24. 12 
21. 12 

EI 22 

25. 48 
r.r I 

I 
j_ O. IO 

!-7- o. 7 
j+ 2.8 
- 0.4 
I_ 3·5 
I 1- 5. 3 
i+ 4. 7 
1+ 2.4 
,-1- I I. 4 
i-t IO. 2 

i- 0.55 
;+ o. 20 

i_ 4 28 I . 

1- 3. 21 
I+ o.32 

i+ 6.96 

i+ I. 7 
i+ 0.78 

H- 4. 2 

'+ 0.5 
I' 1--r- j.O 

+ 4.0 
I_._ I. 2 
! ' 
j-- 3.6 
+ 
I 

0.44 

CoRRHCTIONS To DIP CIRCLES. 

, since August 
I 

61 
6' 
6\ 
3 
3 
4 
3 
5 
3 
4 
2 

10 

4 

2 

6 

L'nsatisfactory 

Do. 

Do. 
Do. 

Earth inductor 
No. 22 

Slight changes in 
25 between these 
two comparisons 

Earth mductor 
No. I 

New Dover need
les in No. 18 

Old neerlles of No. 
21 in ~o. 18 

The importance of these comparisons is at once apparent when it is seen that there 
is a range of nearly 15' in the results with different circles. Various causes probably 
combine to produce these differences, such as impurities in the brass parts of the instru
ments and imperfections or irregularities in the pivots of the needles. We may expect 
also to find that in some cases the difference between twp circles or needles changes as 
the dip changes and differe1it parts of the pivots are brought into play. While the 
above observations present some evidence in that direction, there is not enough to reach 
a definite conclusion. As the larger differences are confirmed by repeated comparisons, 
however, there appears to be sufficient justification for attempting to reduce all dip 
results to the same standard by applying corrections based 011 the above comparisons. 
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This has been done for all observations since January, 1900, the corrections used being 
tabulated below: 

TABLJ~ No. III.-Corrections to dip circles on the Schulze earth i'nductor. 
-----··----·· 

Circles1 Pattern. [_correction./ Used between 

----------------------· ---- --
I 

23.34 Kew-Casella* -0.4 / .r900 Jan. and 1902 June 
EI 22 Wild-Edelmann -o. 2 . 1901 Oct. and 1902 June 

I. l Barrow -0.4 I 1900 Jan. and 1902 June 
12. 12 Robinson-Barrow --J-4. 2 Do 
15. 12 Kew-Casella* -o.8 1901 Sept. and 1901 Dec. 
15. 24 Do. -j-0.5 1902 Jan. and 1902 June 
18. 34 old Do. -J. 8 1900 
18. 12 new Do.* +0.4 1902 Apr. and 1902 June 
20. 12 old Do. +0.3 1900 Jan. and 1901 Feb. 
20. 12 new Do. +o.o 1901 Apr. and 1902 June 
21. 12 Do. -i-7 .2 1900 Apr. and 1900 Aug. 
21. 12 Do. +1.0 1900 Aug. and 1900 Dec. 
21. l 2 Do. +6.o 1901 Jan. and 1902 June 
24.12 l\Ioureaux-Chasselon +6.6 1901 June and 1902.June 
25.48 Esch en hagen-Tesdorpf ---3. 6 1901 Nov. ancl 1902 June 
56. 12 Kew-Casella ···l, 9 1900 Jan. and I9<l0 May 
56. 13 Do. --0.5 1900 May and 1901 June 
56. 1234 Do. ··I, 4 1901 July and i902 June 

4655. 12 Do. .. 0.9 1900 Jan. and 1902 June 
5676. 12 Do. -·4. 8 1900 Jan. and 1900 June 
5676. 13 Do. --5. 0 1900 June and 1901 May 
5677. 12 Do. --2. 4 1900 Jan. and 1901 May 
5678. 12 Do. -4.5 1900 Jan. and 1902 June 
5678. 23 Do. -1.9 1900 Mar. and 1900 May 
5678.34 Do. -1.0 1900 May and 1900 Aug. 
5678.1234 Do. -o.8 1900 Sept. and I 900 Oct. 

*Needles by Dover. 

ACCURACY OF RESULTS. 

An examination of the above comparisons of dip circles shows that dip results 
uncorrected for i.i1strumental error· may be in error by 51 or even more. As to error of 
observation purely, the same comparisons show that in general the probable error of a 
single set (mean of two needles) does 11,0t exceed i'. It may therefore be said roughly 
that dip ·results up to 1899 are uncertain by 51 and those since that time are probably 
within 2 1 of the truth. 

In the work of the Coast and Geodetic Survey prior to the beginning of a detailed 
magnetic survey of the United States it was considered satisfactory if the probably error 
of a resulting value of horizontal intensity did not exceed one part in five hundred. 
\Vith the introduction of brass deflection bars and improved methods of observation 
the uncertainty has been reduced to I: I ooo, and with more accurate determination of 
instrumental constants resulting from the intercomparison of different instruments, it 
may be still further reduced to 1! 2000, or even less. These figures refer to a result 
from two sets of oscillations with two sets of deflections between, the whole operation 

'·occupying about an hour. Some further increase in accuracy can be attained by 
applying corrections for diurnal variation as the result of the continuous observations 
at magnetic observatories. 
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A comparison of ti1e results of horizontal intensity observations made at the same 
station with the different instruments (especially at Washington, D. C., Cheltenham, 
Md., and Baldwin, Kansas) bears out the above estimated uncertainty of one part in one 
thousand. In the case of magnetometers Nos. 10, 20, and 21, however, the results were 
found to be systematically too small as compared with the other magnetometers, and 
all observations since April 1901 with those three instruments have therefore been 
corrected as follows: 

No. ro 
No. 20 

No. 21 

+o.003H 
+o.003H 
+o.oo8H 

The trouble with magnetometer No. 21 (Moureaux-Chasselon magnetometer) was 
traced to impurities in the brass of which the magnet house is constructed, the time 
of vibration of the magnet differing materially when suspended in a magnetometer 
having a wooden magnet house. Similarly the large correction given in Table III for 
dip circle No. 24 (small Moureaux-Chasselon dip circle) was traced to impurities in the 
brass of the base and foot screws. . 

The above corrections constitute all that is warrantable, at present, toward reduc
ing all intensity results to the same standard. As opportunity offers for further com
parisons, however, it is intended to deduce for each instrument a systematic correction 
for reducing results by it to a standard instrument. The detailed results of the com
parisons of the various dip instruments and magnetometers and their critical discussion 
will form the subject of a separate appendix by the Inspector of Magnetic \Vork for 
a future Report of the Superintendent. 

ARRANGE:.!ENT OF TABLE. 

The values of dip and horizontal intensity here presented are arranged by States 
alphabetically, the results for each State being given in the order of increasing latitudes. 

The latitude and longitude are in most cases the result of solar observations made 
with the small theodolite which forms a part of the magnetometer. With this type 
of instrument the latitude may, under favorable conditions, be determined within half 
a minute and the longitude within one minute of arc. In default of observations the 
geographical position was scaled from the best available map, either the U. S. Geological 
Survey topographic sheets, Post Route map, or Rand & McNally State map .. In such 
cases only the even minute of latitude or longitude is given. 

The horizontal intensity is expressed in gammas (y), loo ooo y being equal to one 
unit of intensity in the C. G. S. system. 

To save space, the designation of dip circles and needles has been contracted as 
follows: 2 r. ·12 in the column headed dip circle indicates that observations were made 
with dip circle No. 21 using i1eedles 1 and 2. 

Iu giving the date, the month and day have been converted to fraction of a year by 
means of the following table: 
------- ·--·-- -- ·----- --·--· -·· . --·------

1 i 
o.oo,Apr. 1 ......•.•. o.25·July 2 ..••....•. 
o. 05 Apr. 20 .......... ·o. 30 I July 20 ........•. 

0.10, May 8 .......... 0.35 ;, Aug.' 7 .......... . 
o. r5 '11\lay 26 .......... o. 40 , Aug. 25 ......... . 
o. 20 June 13......... o. 45 · Sept. 13 ......... . 

Jan. o ....... . 
Jan. 18 ....... . 
Feb. 6 ....... . 
Feb. 24 ...... .. 
l\Iar. 14 .... . 

i 
o. 50 : Oct. 1 ....... . 

o. 55 ' Oct. 19 ....... . 
o. 6o I Nov. 7 ....... . 
o. 65 ! ~ov. 25 ....... . 
o. 70 , Dec. 13 ....... . 

0.75 
o.Bo 
0.85 
0.90 
0.95 

---- -------·· - --·----
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Table o/ dip and intensity observations made betweenJa1111a1J', 1897, and June JO, 1<)02. 

AI,ABA:l!A. 

- -- -------------------

Station. r.atitude. 
i · i Date of 

l.ongi- observa- : 
tude. lion. I Dip. 

I Ilori.zon_\ lnstrtuneuts. 
'tal !nten- - ·--, -~;-,-·. 

s1ty. / :llag'r. 1 circle. I 
Observer. 

-----r----,-- ---1------
1

-----i 
. 0 , 0 ' . ' 0 , y . 

1 
31 2s. s : 86 56. 6 1900. 40 62 09. 9 26294 · 19 so78. 34 I V.I,. Hazard 

!Jo. 
Evergreen 
Union Springs 
Montj(Olllery 
Birm1nghat11 
Cullmnu 
Decatur 
Hunts,·illc 

' 32 o8. 7 ! 8~ 42. s I 1900. 41 62 48. 6 25940 19 5678. 34 I 
32 21.5 I 86 18.o, lqoo.41 62 51.0 26133 19 5678.34: 
33 31 , 86 49. 4 I 1900. 42 64 15- o 2s341 19 5678. 341 
34 °"· s I 86 49. 9 1900- 43 65 17. 3 24389 19 5678. 34 
34 36. 8 86 59. 4 ' 1900. 43 I 65 29. 5 241s7 19 5678, 34 I 
34 42. 5 86 35, I ' 1900- 44 66 03. 9 23836 19 5678. 34 

I 

ALASKA. 

Do. 
Do. 
Do. 
Do. 
Do. 

- ----- -------,---------~--------------

Dutch Harbor 
:\lcLenn Arnt 
Metlakntln 
Dolomi 
Chasinn Point I 
Chasina Point 2 
Ketchikan 
Skow! Point 
Karta Bay 
Wrangell 
St. George Island 
Sitka a11a vicinit,Y 

Parade Gronn.:... 
Parade Ground 
Parade Ground 
Parade Ground 
lllock House D 
Illock Honse D 
Block Honse D 
Swanson Property 
SwaJ1son Property 
Swanson Property 
Muguetic Obs'y* 
Jndinn Park No. 1 
Indian Park No. 2 
Indian Park No. 3 
Gover111ne11t Res. I 
Goverr11neut Res. 2 
Government Res. 3 
Experi111c11t Fann 1 
Experilncnt Furtn 2 
Experinu:nt Fnrtn 3 
Pnhlic Garden 
Jnponski Islnud 
\Vntsous l'oiut 
Cross Mountain 
Jamestown llny 

St. Pant Island 
Killisnoo 
Spnssknin Islnud 
Juneau Island 
Jttuenu 
Dixon Hnrhor 
Dundas nay 
Bartlett Jlny S 
!lnrtlctt Ilny N 
Wm. Henry Bay 
l,ynn Cnnal 

Ilattery Point 4 
Battery Point r 
Uattery Po~nt 3 
Batter~· l'omt 2 

Vpper. Chilknt River 
Porcupine Creek 
Kokinhcnic Island 
Oren 
Kun 
Bright 
Black ( Kripniynk) 
Kwiklokchuu 
Head of Apoon 
l'astoliak 
St. lllichael 
St. Michael 
Port Cla reuce 

0 

53 5~- 6 : 
54 4 
55 o6.9; 
ss o8 I 
55 17 
55 17 ' 
55 21 
SS 26 
55 35 
56 28, 3 
56 36, 2 

S7 02. 9 
.~7 02.9 
57 02, 9 
57 02. 9 
57 02.9 
57 02.9 i 
57 02. 9 . 
Si o>.9. 
57 02, 9 
57 02. 9 
57 02.9 

5707.2/' 

~~ ~;:ll 
5~ 16,4 
5S 18 I 
:C;8 22 
~8 22 

5s >7-3 
58 28. 1 

sS 43· I 

59 lT.l) 
59 12. 2 
59 12.2 ' 
59 12. 7 
59 2.1- 7 
sCJ 25.4 I 
6o J8, 1 I 

Go :14,7 
(11 .c;o. 7 
62 11. o I 
62 20. J 
62 34, l 
62 54, 4 
63 02. 8 
63 28. ~ 
63 28. 8 
65 16,6 

0 
166 32, I 
132 05 
l,ll 34. 2 

132 03 
132 02 
132 02 
131 38 
132 16 
132 34 
132 22, 7 
169 32, 5 

' 135 20.41 
135 20.4 
13s 20. 4 
13s 20. 4 
13520.2, 
135 20, 2 1· 

135 20. 2 
13520.2: 
135 20. 2 . 
135 20, 2 
135 20. 2 

170 16.4 
134 33, 8 
135 15, 5 
134 22. s 
:~i ~~ . 
136 22 I 
l,'\S 51. 7 
135 52. 5 ' 
135 13., , 

134 2r. l 
134 21. () . 

134 21. -~ 
134 21. 7 : 
I3S 54.0: 
130 15,6 
'·15 03.0 
145 4 L 2 
165 3.1- 8 
163 58, l 
165 19- 4 I 

16.\ 51.0' 
164 00.5 , 
163 13.0 
162 01.4 
162 01.4 
166 46, l ' 

1900.So 
1900. /0 
1900. 70 
lyDCJ. jO 
1900- 70 
1900.71 
1900.81 
1900.71 
1900.71 
1900.71 
1897. 69 

1900. 73 
1900.731 
1901.50 
1902. 29 
1900. 73 ' 
1900. 73 
1901.44 
1900- 76 
1901.44 
1901.50 
1902. 25 
1901.43 
1901.43 
:901. 43 ' 
1901.44 
1901.44 
1901.44 
1901. 42 
1qo1.42 
1(io1.42 
l<JOL 44 
1901.47 
190J. 51 
I90I.f.3 
J~}OI. 52 
1897. 52 
2900. i4 
l<JOO. 76 
1900. 78 
1900. 76 
1900. 75 

:;::;~I 
1900. 74 / 
1900. 77 . 

".)00. 77 i 
1900- 77 
1900. 77 
1900, 77 
1900. 46 
1400. ~o 
1&,q, 47 
l89'q·40 
18<)<;.55 
1899. 69 
1898. 68 
lRgil. 62 
18<)9.59 
1898. 64 
1Rg8. 55 
JQOO. 50 
1900. 74 

0 
66 ;9. 2 

i3 27. 4 
74 09· 2 

74 17. 3 
74 .14· 9 
74 35.6 
74 lJ' 2 

74 42. 31 74 03.0 
74 46.~ 
69 54.1 

74 46. 4 
74 49· 0 
74 45. 5 
74 45.6 
74 49· 4 
74 50. 5 
74 42.8 

74 45.6 
74 46. 0 

74 48. 3 
74 45· 9 
74 44· 5 
74 43· 6 
74 44.8. 
74 4.1-0 I 
74 48. 3 
74 48. 2 

74 44.81 
74 47, 3 
74 43· o I 
74 40. 2 

74 45· 6 
74 48. 2 
74 43· 2 

70 24. 2 
76 24, 6 
75 35· 8 
75 45· 2 
7S 12. 9 
75 40. 3 
75 JO. 0 

75 53· I 
75 46, 0 
75 58. 6 

16 07.1 
79 03. 2 
ii 03. 2 
79 59. 4 
74 o6. 3 
76 14.4 
75 19.4 
75 23. 51 
73 34· 6 
7.1 41.8 

73 33· 71 73 48. 0 

~: ~u 
74 SS· 7 
74 44· I 
75 47. 3 

2o675 

l~36o 
18766 

15464 
15434 

:~~ 
15451 
15448 
15450 
15400 
15381 
15390 
15410 

15444 
15443 
15437 
15423 
15424 
15411 
15421 
15416 

;~6~ I 

15472 
15454 
15394 

:~~~ 

16262 
14093 
14801 
146g8 
15790 

15754 
15762 

14797 
14917 
13866 

7 
19 

19 
7 

17 
17 
19 
7 

17 
. 19 

17 
·17 
17 
17 
17 
11 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
19 

7 
17 
17 
II 

lI 
II 

II 
10 
4 

18.34 
21. 12 
2l. 12 
21. 12 
21. 12 
21. 12 
21. 12 
21. 12 
21. 12 
21. J:2 

4655 I 

J.F Pratt 
\v. Weinrich 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

G.R.Pntnnm 

5678. u I r,. A. Bauer 
21.2 \V. \Veinrich 
20. 12 J. A. Fleming 
2s.48 \v. \Veinrich 

5678. U L.A. Rauer 
21. 12 \V. \\'einrich 
20. 12 }. A. Fleming 

l.. A. Unuer 
20. 12 }. A, Fleming 
20.12 
25.48 
20. 12 
20. 12 
20. 12 
20.12 
20. 12 
20. 12 
20. 12 
20. 12 
20. 12 
20. l2 
20. 12 
20. 12 
20. 12 

Do. 
H. M. W. Edmonds 
J. A. Fleming 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

20. 12 Do. 
4655 G. R. 1'11t11a111 

21. 12 \V. \Veinrich 
21. 12 
21. 12 

5678, 12 
21. 12 

-~678, 12 
21. J2 
21. 12 
21. 12 

Do. 
Do. 

l~. A. Uaner 
W. Weinrich 
I ... A. Hnuer 
W. Weinrich 

Do. 
Do. 

21.12 Do. 
21.12 Do. 
21.12 Do. 
21. 12 Do. 
21. 12 O. ll. French 
21.12 Do. 
23 II. P. Ritter 
23 !Jo. 

465s. 12 G. R. l'ntnnm 
4655. l2 I Do. 
4655 Do. 
465s Do. 
4655, 2 Do. 
4655 Do. 
4655 Do. 

15, 12 E. R. Frisby 
18. 34 I J. F. Pratt 

35 1 

* 1\lenn of weekly ohservntions. J;inuary to June, in the nhsolute hou-;~ of the Sit kn 1nngnctic observatory; identical 
\\;tl1 th~ stnti.on "Swnuson Property." 
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Table of dip and intensity observations made between Janu:zr;', I897, and June 30, I902-Continued.· 

ARIZOXA. 

Station. Latitude. Longi-
tude. 

----
0 I " 

, 
Camden 33 35.0 92 50, 4 
Monticello 33 36. 6 91 45.6 
Murfreesboro 34 03. 5 93 42.4 
Pine Bluff 34 14. 7 92 oo.8 
Mah·en1 34 21.6 92 48.8 
Little Rock 34 47. 0 92 17.9 
Searcy 35 15.3 91 45.2 
Newport 35 36.4 91 15.7 
Batesville 35 46.6 91 39.2 
Jonesboro 35 49. 3 ri jH:! J<:Vening Shade 36 04. ~ 
Walnut Ridge 36 03. 90 58.6 
Para~ould 36 05. 0 90 32.0 
Cor111ng 36 24. 7 90 34.9 

-
Ventura· 34 17.0 II~ 18 
Saugus 34 24. 5 II 33 
Santa Barbara 34 24.6 ::;i ~~·5 Palmdale 34 35 
I,os Olivos 34 40 120 07 
Santa Marin 34 57. 5 120 26 
Mojave 35 03 118 IO 
Port Harford 35 10.4 :~ j§·3 Caliente 35 18 
Asp ha Ito 35 19 119 '36 
Santa Margarita 35 23 120 37 
Delano 35 47 119 16 
Bradley 35 51.0 120 48 
San Lucas 36 o8 121 OI 
Huron 36 13 120 o6 
Visalia 36 21 119 17 
Soledad 36 25. 5 121 20 
Salinas 36 40.3 121 40 
Fresno 36 44.5 119 48 
Mendota 36 46 120 22 
Hollister 36 50.8 121 28 
Santa Cntz 36 57 122 02 
Madera 36 59 120 0.) 

Volta 37 07 120 56 
San Jose 37 16.3 121 5'.\ 
Merced 37 18 120 28 
l\fount Han1ilton 37 20.5 121 JB. 3 
Modesto 37 :iB 120 59 
Altamont 37 45 121 40 
Presidio, San Fran- 37 47. 5 122 27. 3 

cisco 
Stockton 37 sH 121 17 
San Rafael 37 sB.6 122 32. 9 
lllilton 38 03 I 120 51 
Fairfield 38 14. 6 122 02. 5 
Napa 38 16.6 i 122 14.6 
Napa 38 16.6 l 22 14,6 
Santa Rosa 38 :i6. 8 : 122 43. 0 
Sacra1nento 38 33·4 I 121 29. I 
Woodland 38 40. 2 . 121 46. 9 
Placen; lie 38 45. O I 120 47. 8 
Auburn 38 54.81 121 03.5 
Ukiah 39 o8.o 123 12.6 
Marysville 39 o8. 7 : 121 36.1 
Colusa 39 11.7; 122 01.9 

I 
Nevada City 39 17. 3 ' 121 02.4 
Oroville 39 30.4 I 121 34. 2 

i 
Willows 39 31.0 I 122 12. 2 

I 
Red Bluff 40 11.5 ; 122 14.61 
Redding 40 35.6 ! 122 24. 4 

[No observations.] 

ARKANSAS. 

Date of Horizon~ 
observa- Dip. ta! int~n-

tion. sity. 

------------
0 , I y 

1901.33 63 29.21 25724 
1901.31 I 63 44. 8 25s82 
1901.35 63 49. 9 25531 
1901.33' 64 20. 6 25199 
1901.~6 I 63 44· 5 25939 
1901.37 644~·1 24785 
1')01. 38 65 3>.0 24404 
1901.48 66 15.8 23799 
1901.47 66 19.6 238<>2 
1901.44 66 36. 0 23740 
1901.45 66 32.1 23584 
1901.39 66 30.6 23743 
1901.41 66 34.0 23670 
19<>1.40 67 04. 91 23126 

I 

CALIFORNIA. 

·--
1897. 02 59 37.4 27002 
1&]7.03 59 50.0 i :z6q12 
1897. 02 59 JB.6 . 26842 
1897. 05 59 55· 8 . 26836 
18<)7. 01 59 47. 4 26790 
1897. 00 ~ 44.1 = 1897. 05 26.5 
18¢.98 60 27. 2 26653 
18<]7. o6 6o 39.0 26461 
l&j;.o8 6o 30.8 26532 
18¢.9<'1 6o 00.5 26710 
1897. 09 61 51. 5 25863 
18¢.~ 6o 42.4 26361 
18¢.95 6o 56. 0 26186 
1897. II 61 22.9 26107 
1897. 10 61 16.i 26289 
1896.94 61 13. 2(>019 
18¢.93 61 27.9 25932 
1897.13 61 48.0 25636 
1897. 14 61 38.6 26on 
18¢. 8<) 61 40.8 25735 
1896.92 61 32. 2 25no 
1897. 1.6 62 22. 8 25151 
1897. 15 61 4;,8 7,~939 
1896. 8<) 61 41.9 i6295 
18<)7. 17 63 12. s 24893 
1~·93 61 44.8 25662 
I 7. 19 62 57.4 25137 

189po I 62 26. 8 2536o 
1898.17 62 26. 5 25126 

189p2 i 63 o6.o 25175 
1897. 68 62 22. 2 25237 
1897. 21 63 17.9 24671 
1897. 73 62 43. 3 25124 
1R<,7. 49 63 00. 0 24570 
1898. 05 63 04. 3 24574 
1897. 46 62 52. 7 24990 
1897. 79 63 44. 0 24475 
1898.03 63 05. 0 25008 
18<)7. 77 63 01.6 25171 
1&)7. 75 63 16.3 248:;0 
1897. 71 63 20. 4 2466o 
1897. 80 63 47. 8 24432 
189<'1.oo 63 40. 6 24676 
1897. 74 64 55. 5 : 23617 
18<17.82 64 01.i I 24315 
1897.f 63 51. I 24491 
1897. 4 64 42.0: 23862 
1897.~ 64 5 .o; 23774 

I 

InstrumE'nts. 

I 
Observer. 

Mag'r. cg~re. 
---

18 56. 13 W. \\1eitlrich 
18 56.13 Do. 
18 56.13 Do. 
18 56. 13. Do. 
18 56.13 Do. 
19 56. 13 Wallis & \veinrich 
19 56. 13 W. Weinrich 
19 56. 13 Do. 
19 56.13 Do. 
19 56. 13 Do. 
19 56.13 Do. 
19 56. 13 Do. 
19 56. 13 Do. 
19 56. 13 Do. 

I 

I 
17 23. 341 H.P. Ritter 
17 23.34 Do. 
17 23.34 Do. 
17 23.34 Do. 

I )" 23.34 Do. /. 
17 23.34 Do. 

I 
17 23.34 Do. 
17 23.34 Do. 

I 
17 23.34 Do. 
17 23.34 Do. 
17 23. 34 Do. 

I 17 23. 34 Do. 

I 
17 23.34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 23. 34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 23.34 no. 
17 

I 
23.34 Do. 

17 23.34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 

56;g: r, Do. 
19 I,,. A. Dauer 
17 23. 34 H. I'. Ritter 
17 23.34 Do. 
17 23.34 Do. 

17 23.341 Do. 
17 23.34 Do. 
17 2J. 34 . Do. 
17 23. 34 Do. 
17 23. 34 Do. 
17 23. 34 Do. 

I 17 23,34 Do. 
17 23 34 Do. 

I 
17 . 23.34 Do. 
17 23. 34 Do. 
17 23. 34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 23.34 Do. 
17 23.J.l Do. 



APPENDIX NO. 6. MAGNETIC DIP AND INTENSITY. 353 
Table of dip a11d intensity observations made between January, I897, and June 30, I902-Continued. 

I 
Station. ; I..atitude. 

I 

0 I 

Conejos 37 05.5 
Springfield 37 24. 3 
I~niar 38 05. 2 
Pueblo 38 13. 9 
Sheridan I.ake 38 28. I 
Chevenne \\'ells 38 49· 2 
Burlington 39 18.4 
Gerdts 39 42. 5 
Denver 39 46. :1 
Yutna 40 07. 6 
Akron 

i 
40 09.6 

Sterling 40 37. 2 

Dagsboro 38 32. 91 
Seaford 38 38. 3 
Harrington 38 55.1 ; 
Dover 39 09 ' 

~~~~i Hook 39 21. 51 
39 41.0 

38 53. 2 Washington C. &G.S. 
Mag•chouse 

COLORADO. 

f I I . ! I nstruruents. I 
Longi- Date o I 

1 

Horizon-, · 1 
tude. ob~erva- I>ip. ta! !nten-. , I Di I Observer. 

tion. stty. I Mag r. . f. I CtrC e. 
----·----- ------- ----· ' . 

0 I 0 I y I 
5678. 12 I J. A. Flem inf 1o6 Ot 1899.89 fui 45.8 248oo 19 

102 36. 5 1900. 88 65 56. I 24032 17 4655. I> I W. C. Dibrel 
102 36. 7 1900. 87 66 47. 6 23232 17 4655. 12 Do. 
104 38 1899. 88 66 40.6 23430 19 5678. 12 , J. A. Flem inf 
101 16.9 1900.86 66 55. 6 . 23178 17 4655.12. W.C.Dihrel 
102 20. 4 1900. 85 67 14. I 22923 17 4655. 12 Do. 
102 16. 5 1900.85 67 37. 7 22676 '7 4655. 12 Do. 
102 40, 5 1~.84 68 25. I 22201 

i 
17 4655. 12 Do. 

104 54. 5 I • 87 6~ 36. s 22565 19 5678. 12 J. A. Fleminf 
102 4I. 2 1900.83 6 18.3 22200 

I 
17 4655. 12 W.C.Dibrel 

103 13. 2 1900. 83 68 29. 4 22014 17 4655. 12 Do. 
103 13. 0 1900. 83 i 6y IO. I I 21648 

I 
17 4655. 12 Do. 

[No observntions.] 

DELAWARE. 

-· -

I 
75 15. 6 1899.49 10 13.0 I 20290 18 56 I J. A. Fleming 
75 36. 7 1899. 49 70 12.91 20440 18 56 

I 
Do. 

75 34. 9 189')· 48 70 29. 9 19994 18 . '/> Do . 
75 31. 3 1897. 35 70 25. 4 19976 7 21 0.B.French 
75 31.0 1899. 48 70 45. 4 19722 18 

I 
56 J.A. Fleming 

75 44. 5 1899. 48 71 04.0' 19728 18 56 I 
Do. 

DISTRICT OF COLU!lllJIA.* 

77 00. 5 

!~!:~ 
1901.33 
H/01.35 
19"1. 43 
1901.48 
1901. 48 
;901. 75 
1901. 89 
1902, 02 I 

1<)02. 31 I 
1902. 41 
1902. 48 

I 

6y 59. 3 
69 54.1 
69 SS· 4 

20457 

;0413 
20378 
20253 
20380 
20322 

20291 
20365 
20370 
20332 
20385 
20346 
20333 
20316 
20325 
20339 
20330 
203.~9 
20349 

10 
19 
3 
7 

20 

10 
20 

19 
17 
18 
18 

'21 
II 
22 
21 
21 
I! 
IO 

E. Smith and R. L. 
Faris 

H. H. Pritchett 
H. W. Vehrenkamp 
D. I •. Hazard 
J. D. Baylor 
Wallis and Leffing

well 
W. F. Wallis 

Do. 
D. L.Haznrd 
J. A. Fleming 
W.F. Wallis 

Do. 
Do. 

J. W. Miller 
\v. Weinrich 
W. F. Wallis 

Do. 
E. D. Preston 
S.A.Deel 

'--------------- -·-----

Cedar Keys 
Palatka 
Gainesville 
St. Augustine 
Perry 
l,uke City 
Iluldwin 
Jacksonville 
Pensacola Navy-Yard 

· Tnllnhassee 
Madison 
Fernnndina 
De. Funiak Springs 
Marianna 

29 o8. 31: 
29 38 
29 39. 3 
29 54.0 
30 o6.5. 
30 11.3 I 
30 J8, 2 I 

~~ ~i: ~ I 
30 26. 0 '1 

30 28. 7 
30 40. 1 i 
30 43. 0 I 
30 46. 7 

FI,ORIDA. 

83 01. 771' !<JOO. 35 59 57. 4 ! 
81 37, 1<)00. 3-1 bo 40.4 ' 
82 !9.3. 1')00.:14 6o 47.5 
81 18. 7 ' 1900. 32 61 02. 9 
83 34. 481 1<)00. 36 61 04. 6 
82 38. 1900. 30 61 01. 6 
81 58. 2 1900. 30 61 25. 0 
81 39. 3 I ''JOO· 31 61 30. 3 
87 15. 9 1900. 39 6o 49. 8 
84 17. 07 .1' 1900. 37 61 09. 8 
83 25. 1900. 29 61 20, 5 1· 

81 27. 2 1900. 32 61 48. 2 
86 07.0 I 11,00.38 61 19.s 
85 13, 4 i 1<)00. 37 61 50. 9 ! 

27318 
26yo6 
26936 
26718 
26910 
26<)5S 
26522 
26,161 
2;198 
26817 
26627 
26271 
26R56 
"6562 

19 
19 
19 
19 
19 

:~ ' 
19 
19 
19 
19 
19 
19 
19 

5678. 23 
S(>78. 23 
5678. 23 
5678. 23 
5678. 23 
5678. 23 
5678. 23 
5678. 23 
5678. 23 
5678. 23 
5678. 23 
5678. 23 
5678. 23 

i 5678. "' i 

D. L. Ha7.ard 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
llo. 
llo. 
Do. 
Do. 
I>o. 

I 

i 

'-----------'------- -----------·---·--··· -··-·-----------' 
* Nun1erous addltJounl dip observations have been u1ade at this station in co1nparing different iustrutnents. The 

normal value for 1902 is 69° 561
.0. 

10515-03-' 23 
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Table o.f dip and inte11sit;1 observations made between Jmmary, I897, and June 30, I902-Continued. 

GEORGIA. 

I 1 I j------! ------1 . Instruments. 
1 • • I . Lon j. I Date of I . Ho:i~mn. 

I Station. I I.alttude. tud~. ob~erva-

1 
Dip. ta! !nten- , I Di Observer. 

1 1 
I hon. ! s1ty. Mag r I circfe. I 

1------------· --- --------------
1 0 ' I 0 ' II ' 0 ' I 1' : 

Thomasville 30 49. 6 83 sB. 6 I<JOO. 28 I 61 36. I I 2600.j I9 5678. 23 , D. I,. Ilr<zard 
Pelham 31 07. 4 J 84 oy. 4 1900. 27 62 02. 7 I 26368 I9 5678. 23 I Do. I 
Cedar Point 31 29. 8 81 20. 8 J 1902. 05 i 62 36. 1 . 25748 II 21. I2 ' 0. D. French 

1

. 

Albany 31 33.9 j 84 oil. 2 , 1900. 27 I 62 36. 71 26148 I9 5678. 23 D. I •. Hazard 
Oglethorpe 32 17.3 , 84 03.81 1900 261 63 11.4 25646 19 5678. 23 Do. 
Macon 32 49. 1 ; 83 36. 8 1900: 25 63 52. 7 1 25252 I9 5678. 23 Do. I 
Milledgeville 33 04. 5 I 83 16. 2 , I900. 24 64 39. 1 I Z4733 I9 5678. 23 Do. 
Warrenton 33 23.0 82 40.4 I 1900. 24 64 40.4 Z4s82 I9 5678. 23 Do. J 

_A_u_g_u_s_tn ________ 3_3_2_1_.9~l_s_1_5_1_._3_.J_1_900 __ .2_3_J_6_4_4_2_._2~l ___ 2_4_50_3_~_I_9_-'-_5_6_7_s_.2_3 ___ n_o_. _________ ! 

HA"°''AII 

Kilauea 
Hilo 

La ha inn 
Kahului 

OAHU 

Dia1nond Head 
Waikiki 
Honolulu 
Sisal.D 
Sisal, J 
Puuloa Point 
Sisal. C 
Sisal, F 
Sisal, G J 
Sisal, H 
Variation observatory I 
Absolute observatory• 
Absolute observatory~ , 
Sisal. A · 
Sisal, A 
Sisal. E 
$isal, B 
Sisal, K 
Sisal, L 
Hononliuli 1 
Honouliuli 2 
Kahuku 

McLeansboro 
Xashville 
Danville 
Chicago 

19 24. 8 155 I.). 7 
19 44. 0 155 04. 0 

20 52. 0 I56 40. 9 
20 54. 0 156 27. 9 

I 
21 16 157 48 II 

21 16. 4 157 49. 7 
21 18.0 157 s1.5 
21 19. I 158 03. 9 
21 19. 1 158 03. 7 
21 19. 2 157 Sil. 4 
21 19. 2 158 04. 0 
21 19. 2 158 03. 8 
21 19.2 158 03. 8 
21 I9. 2 lsJl 03. 7 
21 19. 2 I I.s8 03. 8 
2I 19. 2 · 158 03. R 
21 ,19. 2 . I.<;8 03. 8 
21 19. 3 I 15B 04. 2 
2I I9·3 . 158 04. 2 
21 19.31 158 03. 8 
21 I9· 4 158 04. 2 
21 19.41 I58 03.7 
21 I9. 4 158 OJ. 8 
21 20.2 158 01.6 
21 20. 2 15B 01.6 
2I 42.6 I 151 59.3 

38 o6 
38 20 
40 O'J. I 
41 55.8 

HAWAIIAN ISLANDS. 

1900. 87 I' 
I900. 04 

i 
I 

1900. IO I 
18<)<J.¢i 

I 

I<]OO. 88 
1899·94 
1899.93 
1901.65 
1901.69: 
1900. 89 I 
1901.65 . 
1901.67 ! 
1901.6.~ / 
I901.6R I 
1901. 92 
1902. 25 

:~:~ 
1901.64 
1901.66 
1900. 88 
l<)OI.70 I 

:~:~[ 
1900.86 I 
1900. 83 i 

39 26 
36 z6. 8 
39 46.8 
40 21. 7 
40 13.4 
39 46. 9 
40 23. I 
40 16. 7 
40 17.6 
40 19.4 
40 I3· 3 
40 14.7 

IDAHO. 

[No observations.] 

IT.I,IXOIS. 

29946 
2¢!0 
29303 
29330 
29364 
29332 
29325 
29313 
29252 
293I9 
29245 
29294 
29297 
29342 
29238 

29164 
29222 

IO 

IO 
10 

IO 
IO 
I9 
19 
19 
19 
19 
19 
I9 
19 
22 
19 
19 
19 
I9 

19 
19 

19 

I •. A.Dauer 
E.R.Frisby 

15. 12 

1 

Do. 
15. 12 Do. 

5678. 12 I L. A. Dn uer 
I5. 12 J.;. R. Frisby 
I5.12 J Do. 
s6. I3 J. A. Fleming 
56. 1234 i Do. 

5678. 12 I r •. A. Dauer 
56. "3 J. A. Fleming 
56. 12 Do. 
s6. 1 234 

1 
Do. 

s6. I 234 I Do. 
s6. I3 Do. 

EI22 I Do. 
Do. 

5678. 12 L.A. Dauer 
56. I3 : J. A. Fleming 
56. I3 I Do. 

5678. 12 I •. A. Bauer 
56. I234 J J. A. Fleming 
56. I234 Do. 

5678. 12 I L.A. Dauer 
5678. 12 Do. 
15678. 12 Do. 

J 88 32 J 1900 931
1 

68 44. 6 21952 20 5677. 12 / W. F: Wallis / 

I ~ ;~. 31: :::: Jl~ ~ ~~:: ~~~: 2~ 567i: :2
1 O. l!Dl~~ench I 

87 37.2 1900. 86 72 32. 9 I858o 11 5676. 13 W. G. Cady I 
'-----~-----------''----'------'------'------'---·--'-----'-----------~ 

Evansville 
Paoli 
Madison 
Bloomfield 

~:erii1~~~Wfe 
Terre Haute 
Indianapolis 

37 59 I 38 32. 5 
38 41. 7 
39 01.8 J 
39 Z4· 7 : 
39 24.9 i 
39 29.61 
39 47. 4 

87 28 
86 27. 3 
8s 27. 1 
86 55.6 
8s 29. o 

86 24.0 I 87 23. 4 
86 11.9 

INDIAXA. 

1900.94 
1900. 72 
1900.71 
I900. 73 
I900. 70 
1900. 70 
l<)CO. 74 
1900. 69 

69 OI.8 
69 26. I 

69 56.3 
69 s6. 4 
70 22. 3 
70 21.4 I 
70 I6.9 
70 48.0 i 

21672 
21302 

~~~ 
20438 
204¢ 

. 20540 
• 20074 

20 
8 
8 
8 
8 
8 
8 
8 

*Mean of weekly ob ervations, January to June. 

5677. 12 I W. F. Wallis 
I. I w. c. Dibrell 
J.I Do. 
1.I Do. 
I.I Do. 
I.I Do. 
I. I Do. 
r. I Do. 

·----1 



APPENDIX NO. 6. l\IAGNh"I'IC DIP A::S-D I~1'ENSITY. 355 

Table of dip and i11t111sity obseruations made bclwt.'<'11 Ja111ta1y, 1897, and June 30, 1902-Continued. 

INDIANA-Continued. 

I 
·----r------:-:-T~~-=-~f 1· J Horizon_I Instruments. I 

Station. . I.atitude. 1tud~.- ! ob~crva- Dip. ! la! !utcn-1 1 Di\' Observer. 

l ·-----·----·!-o--,---:-,--l~-'l_o __ ,_11, _:_t~:_ l~lag•:·~!_drc_~:.T_, ....... -·· 

Richmond ! 39 .so.4 84 53.3 i 1900,6S ;o 57.1 1J1s ' 8 

1

. 1. 1 ! \\'. C. Dibrell 
Crawfordsville ' 40 03 86 51. 8 I 1900. 75 I ;o 56. 6 20016 I 8 1. 1 ' Do. 
Hartford City 40 2S. 7 85 22. 8 I 1900. 76

1 

71 27. 81 19374 , 8 . I. 1 Do. 
Kokomo 40 30. 7 86 05. o I !<JOO, 76 71 o8. 4 19762 1· 8 1. 1 Do. 
Fort Wavne 41 o6. o 85 o8. 2 . 1900. 77 72 oo. 6 19286 8 1. l Do. 
Warsaw· 41 J 1. 7 85 52. 3 · 1900. 78 71 56. 1 1<]048 H l. 1 Do. 
South !lend •\! 39. 9 86 14, 51 1900. 79 ·1 72 o5. 91 18985 I 8 I. ' Do. 
lllichigau City 41 42.4 86 58.2 1900.88 72 15. I. 18816 11 5676.12 W.G.Cady 

' ----"-------'--------'--------- -- , .. ,.,_,,,, ·---.. 

INDIAN 'l'I<:RRI'l'ORY. 

[No oln~ervatious.] 

IOWA. 

I 
Keokuk I 

40 23. 0 91 23.0 1900. 50 70 3 
Keokuk 40 23. 0 ! 91 23.0 1900. 79 70 3 
Co~dou 40 44. I I 93 19. 2 1900. 78 71 0 
Bur in~ton 40 47.8 : 91 07. 5 1900.51 71 2 
Fnirfie cl 40 59. s I 91 59.4 1900,51 71 I 

Red Oak 4I 01.0 95 11.3 1900. 76 70 26 
Osceola 41 01.4 : 93 45. 2 1900. 77 71 2 
Creston 41 03.0 94 19. 2 lg>O. i7 71 0 
Council Bluffs 41 '4 I 95 51.6 1900.69 71 04 
Wnshlngtou 41 15.3 qi 41.8 1900. 52 71 3 
Oskaloosa 41 15. 5 92 43, 5 !<JOO. 53 71 4 
Oskaloosa 41 I~. I 92 39. 3 1900. 53 71 3 
Atlantic 41 22 94 57. 8 1900. 74 71 0 
:llenlo 41 30.6 94 23. 2 1900. 75 71 2 
I.ogan 41 38. 7 95 47. 2 1900.71 7° 5 
Newton 41 42 93 04. 0 1900. 54 71 3 
!llarengo 41 46,4 92 03. 8 1900. 55 71 5 
Onawn. 42 01.0 96 04. 4 1900. 72 71 I 

Carroll 42 02 94 49. 7 lg>O. 73 71 3 
Boone 42 02. 2 93 54.3 1900.63 71 4 
Anatnosa 42 Oj. 2 91 15. 3 1900. 55 72 I 

I Ida Grove 42 20.6 95 26.9 1900. 72 71 5 

I 

Eldora 42 21. 3 9.> 05. 2 1900. 62 72 o8 

~J~~~~~~ 
42 29 90 40.0 1900. 56 72 5 
42 29. 0 92 21.9 1900. 58 72 3 

Manchester 42 29. 2 91 27. 0 1900.57 73 0 
Fort Dodge 42 29. 5 94 12. 4 1900. 64 72 I 

Fonda 42 34.6 

i 
94 50. 0 1900. 68 72 I 

Hampton 42 43. 8 93 II. 4 1900.62 72 3 
Cherokee 42 45. 2 95 34. 3 1900. 67 72 o6 
Letnnrs 42 48 96 09.8 1900.6A 72 2 
\Vest Union 42 54 91 50.4 1900.5 73 3 
Charles City 43 02. 6 92 41. 4 1900. 6o 72 5 
Emmetsburg 43 04. 4 94 42. 0 1900.65 72 3 
Garner 43 04. 8 

I 
93 35. 7 1900.61 72 5 

Hartley 43 09· 5 95 29. 2 1900. 66 72 I 

Perki11s 43 10. 7 96 11.2 1900. 66 j'J I 

Decorah I 43 18. 2 91 48.9 1900· 59 73 4 
Northwood ! 43 26.9 93 15. 5 lg>O. 6o 73 I 

; 

I 

7.0 I 20368 20 56j7.12 W. F. Wallis ! 
4. 7 20384 20 56n.12 Do. 
2. 6 20054 20 5677. 12 Do. i 
1.9 19742 20 5677. 12 Do. I 
0.3 19974 20 5677. 12 Do. I 
.6 i 20548 20 5677. 12 Do. 

2. 21 l9i31 20° 5677. 12 Do. I 

3.8 20097 20 56n.12 Do. ! 
.8 19933 20 5677. I> Do. I 0.4 19434 20 56n.12 Do.· 

2. 3 19327 20 56n. 12 Do. 
7.4 19312 20 56n. I> Do. 

I 
7.0 :~ 

20 56n. 12 Do. 
2.8 20 5677. 12 Do. 
3.4 20156 20 56n.12 Do. 
3.4 19407 20 5677. 12 Do. 
I. 3 ~:~~ 

20 5677. 12 Do. 
6.& 20 5677. 12 Do. 

~:o 19422 20 5677. 12 Do. : 
1s:,144 20 56;;. 12 Do. 

I. 2 I 33 20 5677. 12 Do. 
3.6 1~362 20 56n. 12 Do. 
.o 1Q006 20 5677. 12 Do. 

0.4 1$223 20 5677. 12 Do. 
6.4 185o6 20 56;;. 12 Do. 
7. I 1&>73 20 5677. 12 Do. 

~·5 18846 ·20 56n. 12 Do. 
.6 18877 20 56n. 12 Do. 

5. 2 18726 20 56n. 12 Do. 
.6 

:rs~ 
20 5677. 12 Do. 

3.6 20 5677. 12 Do. 

u 17724 20 5677. 12 Do. 
182~ 20 5677. 12 Do. 

2.6 185 20 5677.12 Do. 
I. 3 I~ 20 5677 12 Do. 

I 1.6 18 20 5677. 12 Do. 
7.8 18<}32 20 56n,12 Do. 
2.9 1~26 20 

I 
5677. 12 Do. 

7. 2 I 77 20 56n,12 Do. I I ----- --··--·-·-

KA;:o;SAS. 

I.il,>ernl - --37_0_2-Foo-54-.-3-J-,900-.-8<}--65--~-;9-\ ... _23_9_1_5 __ 1_7 ___ 46-55-.-1-2--W-.-C-. _D_ll_ir_e_ll -----, 

Richfield 3i 16. 1 101 46. 3 j 1900. 88 65 58. 4 23903 17 4655. 12 Do. I 
Burlington ~812 1 9547.6, 1900.47 6728.9 22950 3 5676.13 C.K.Hdmunds 1 

Garnett 3s 15. 8 95 16. 9 I 1g>o. 47 68 17. 71 22280 3 s676. 13 Do. i 
I,yndon 38 37 95 41.2 1900.46 68 52.0 21832 3 5676.1 Do. .1 

Ottawa 38 37. 5 95 1.). 9 I 1900. 46 68 41. 2 21946 3 5676. 13 Do. 
Baldwin Observatory 38 47. o 95 10. o 1900. s6 22011 11 W. C. Bauer I' 
!laldwin Obser.•ntory 38 47. o 95 10. o I 1900. fi6 6.q 39· 7 21¢1 20 5677. 12 W, F. Wallis 
Baldwin Obser.'atory 38 47. 0 95 10. 0 ' lg>O. 94 6S 35. I 21985 19 5678, 12 r •. A. !Inner 1· 

Ilaldwin Observatory 38 47. o 95 10. o I "l'"· 37 68 34. 2 21¢o 17 20. 12 J. A. Fleming 
Baldwin Observatory 38 47. o 95 10. o '. IC)Ot. 37 68 31. 6 21981 I 17 20. 12 Do. 
Baldwin Observatory 38 47.0 95 10.0 I 1901.61 68 37.6 21954 11 15.12 J.M. Kuehne 
Bald it Ob r at ry• 8 •7 o 95 10.0 I 1~2. 2.0 68 36.3 21973 

1 
20 { 5

6
i
8

· 1
2 

·1}various I 
___ "_· _' __ se_v_o __ l_3_,_· _ .. ____ I~~'_ -------- ____ ! ___ I _46_5_5_. 1-2-'- I 

*Mean of weekly obscr.•ations, January to June. 



COAST AND GEODETIC SUR VEY REPORT, 1902. 

Table of dip and intensity obsen1ations made between Janua1J', I897, and June 30, I902-Continued. 

KANSAS-Continued. 

~----------------------------------------------~·-: I I 1 · Instnunents. 
1 Date of Horizon-------·-_ ·-
I r,atitude.

1

. 1[~d~.i- obt~erva- [ Dip. tal !1t1ten- M ,• Di/> I Observer. 

__________ / _________ ·~~·----~~ circe. \ __________ , 

I 
0 ' 0 ' '1 0 ' y ! 

Station. 

Olathe 38 49.2 85 01.3 I901.62 68 3;.2 '1004 II I~.12 J.M. Kuehne 
Holton 39 28 5 95 44. o I I900. 59 69 02. 6 2I6o6 II 5676. I3 I W. C. llaner 
Marysville I 39 50. 5 ¢ 39 I900. 6o 69 07. 8 2I652 II 5676. I3 : Do. 
Hiaw_a_1h_a ______ [_3_9_51. 3- -~~~ 5_LI:>. 65 ~~~-21035 ___ "-___ ~676. I3 [J __ · '_v_._11_1_u_1_e_r ____ _, 

KENTUCKY. 

Williamsburg 36 44.6 84 09· I I900.47 68 17.5 22178 19 5678.34 D. L. Hazard 
Russellville J6 50. 2 86 53.2 I901.56 67 32. 5 2312,, I9 56. I3 ,V, Weinrich 
Paducah 37 03. 7 SS 36.9 I901.50 67 49. 9 22646 I9 56.3 Do. 
Princeton 37 o6.9 87 53. 2 I90I.5I 67 45. 6 22610 I9 56.3 Do. 
Greenville 37 I2.6 87 IO. 9 I901.55 68 I9.6 22I74 I9 56. I3 Do. 
Livingston 37 20 84 14 I900.47 68 37. 0 2I949 I9 5678. 34 D. I..,. Hazard 
~ckson 37 32. 8 83 22. 6 I900.48 68 55.0 I 2I351 I9 5678. 34 Do. 

organ field 3i 42. :I 87 5~ .. ~ I90l.52 68 38. 5 2I958 I9 56.3 W. Weinrich 
Richn1ond 37 44. 6 84 I·. O I900.48 6g 29. I I 21023 19 5678. 34 D. r,. Ha?.ard 
Owensboro 87 04. 6 I90l.54 68 32. 9 22I02 I9 56. I3 ,v. \Veinrich 
Hawesville 37 54. 0 86 44. 6 I900. 95 6g 02.0. 2Is86 20 5677. I2 W. F. Wallis 
Mount Sterling 38 03. 5 83 59 I900.49 21182 I9 5678. 34 D. I,. Hazard 
Morehead 

37 45. 81 

38 IO. I 83 26. 6 1900. 49 
6g 47·9 f 69 29. 8 21234 I9 5678.34 Do. 

s678. 34 J. W. Miller Gn1yso11 
i 

38 I9- 2 82 s8 I900. 50 ('9 41.6 i 21226 I9 
I I I 

J,OUISIAXA. 

I i'i'e~.~,~~rans I ;f ~. 81 : ~~. 31 :~:: ~~ 161 o6. 21 
Colun1hin 32 o6. 1 92 03. 2 1901. 31 62 o8. 2 

------· ------------ ·-----·----·--- . 

ll!ATN.·:. 

43 05. o J 70 42. 8 

----------~-

1898. 86 i 73 43. s I .~o I I9 I 56n. l 21 E. Smith Kittery Point 

/ MARYT,AND. 

·---- ---··-----~---

Cheltenham J!! 42.8 76 50 IBg:j. ;4 ;o 16. 1 '[ 20129 3 I IS 
Cheltenham 38 44. o 76 52 I&J9. 75 70 I8. 8 

2
2
0
00

1
50 3 18 

Cheltenham ohsy. 38 44. o 76 50. 5 I9QI. 45 70 I6. 3 [ 68 21 24. I2 
Cheltenham ob•y. 38 44. o 76 50. s I901. 8I 70 21.6 20175 22 I l•'r 22 
Cheltenham obsy. 38 44.0 7S 50.5 I90I.87 70 23.6

1

. 20180 25 , 25.48 
Cheltenham obsy. 38 44.0 76 50.5 1901.93 70 22.5 20198 II 2i. I2 
Cheltenhamobsy. 3844.0 7650.5 I901.95 7020.0 20197 21 I 24I2 
Cheltenham ohsy.* 38 44.0 76 50.5 1902.25 70 22.6 I 20194 8 Er 1° 
Cheltenham obsy. 38 44.0 76 50.5 1902.47 70 17.i : 20203 21 24. I2 
Cheltenham 38 44. 2 ;6 5I I899. 73 70 23. 6 · 19997 3 18 
Cheltenham JI! 44. 3 76 49 I&J9. 75 79 22. o 19992 3 1 18 
Cheltenham 38 44. 3 76 51 1899. 74 70 23. 4 20042 3 · I8 
Cheltenham 38 44.4 76 51 1&J9. 72 70 "·4 19075 3 18 
Cheltenham 38 45- 2 ·6 51 I899. 74 70 22. 5 I9958 3 18 
Centerville 38 49. I 76 51. 6 I900. 32 70 I9. 6 56. 13 
J,inden 39 oo. 5 i7 03. I ISw. 37 70 42.6 I9775 18 56 
I.in den 39 oo. 5 i7 03. I I&jcJ. 52 70 44. 3 19739 I8 56 
Linden 39 oo. 5 77 03. I 1900. 55 70 38. 6 I9778 I8 56. I3 
l,inclen 39 00.5 I 77 03. I I901.42 70 37. 1 I9739 18 18.34 
r,inden 39 00.5 I 77 03. I . 1I~,1.-.4564 ,f 70 43. R 1¢71> 21 24.12 
Seneca 39 o4. 31 77 20. 7 II <JON 70 53. 6 5677 
Hunting Hill 39 05. 8 77 12. 5 . I&J9. 55 I 70 oo. 6 I9S58 19 5677 

~~f,'."c~rchard ~~ ~~:; ~~ ~: 11 :~J~ ~~ ~I:~ ~~ :~ ~~~~ 
Gaithersburg 39 o8. I I 77 I I. 2 ' I8g8. 34 ;o 38 .• > IY.~77 19 5677 
Gaithersburg 39 o8 I 77 I I. 2 I I&J9. 37 70 26. 2 ' 19915 Io 56 
Gaithersburg I 39 a.~: 2 77 12. 5 1 18<J9. 53 70 42. 2 I9770 19 5677 
Gaithersburg I 39 o8. 2 77 12. 5 : 1899. 52 70 48. 5 I9792 I8 s6 
Gaithersburg 2 39 o8. 2 77 12. 5 ' I899. 52 70 48. 6 I9743 

1
I9 s677 

Gaithershnrg 2 39 o8. 2 I 77 12. 5 : I899. 53 70 49. 8 ICJ690 8 ·'" 

-~~a~-h-er_s_"_"_rg-~ _____ i~ "'~· 2 j ~~_'._899_·_5_2~[ _'_0_4_7_. 6 __ ._'9_7_7_i ___ I_9 ___ s_6_7_7 

*Mean of weekly absolute obaervations, January to June. 

J. A. Fleming 
Do. 

W. F. Wnllis 
Do. 
Do. 
Do. 
Do. 

Various 
W. F. Wallis 
J. A. Fleming 

Do. 
Do. 
Do. 
Do 

J,... A. Bnuer 
Do. 
Do. 

nnuer & Dawson 
L.A.llnuer 

Do. 
H. \\'. Vellrenkan1p 

I
. Do. 

Do. 
Do. 

I

E.Smith 
r .... A. Bnuer 
H. W. \"ehrcnkamp 
].A.Fleming 
H. ,V, Vehrcnkntnp 

; J. A. Fleming 
I H. \V, Vehrenkamp 
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Table of dip and intensity observations made between January, I897, and June JO, I902-Co11ti11ued. 

:l!AR YLAND-Continucd. 

--------.,-------,---- ---· -· -- - ·- -·. - ---· 
1 : i I Horizon-

I_ I I ' "" ,;, ~" "' Station. J,ntitude. tud~ I ob~en·n-, Dip. 

I . I Instruments. I 
tal inten- -- - I -- -: --
I sity. I Mag'r P'j' 

Observer. I I · lion • 

-----'-------- . _J :" ---·1~· ------i 
• Q f Q f 1 0 I 

"Y 
10 5677. l:l D. L. Hazard Gnilhersburg 4* 39 oS. 2 

Redlnnd 39 o.~.5 77 o8.6 77 12. ·' I 19<H. 3S I 
1899. 54 ~~ ~U I 

197K8 
20094 
188o6 

19 5677 
5677 

JI.\\'. Vehrc11k.n111p 
Waring 
Cross Roads II 
Middlebrook 
Cross Roads I 
Dickerson 

Corunun 
J..,isbon 
Betterton 
Sykes,•ille 
Oakland 
Swanton 
Reisterstow11 
Li bertytown 
Havre de Grace 
McHenry 
Accident 
New Gennany 
Hagerstown 
Parkton 
Taneytown 
Manchester 
Rising Sun 
Grautsville 
Calvert 

\Vorccstcr 
\Vorcester, Tech. 
\Villian1stowu 
Plum Island 

39 09.6 
39 09.8 
39 10:7 
39 !l. 4 
39 13.5 

39 16.6 
39 20. l 
39 21.9 
39 22. 3 
39 24. 5 
39 27. 0 

39 27. 8 
39 29. 0 
39 32. 4 
.'\9 33. 4 
39 37. 6 
39 37. 9 
39 38.l 
39 39.0 
39 39 . .'i 
39 39. 6 
39 41.5 
39 41.6 
39 4I. 8 i 

42 16. 7 
42 16. 7 
42 42. 4 
42 48. l 

41 48. 4 ! 
42 19.8 i 

~2--20 .. 11 

77 15, l 18<}9. 53 71 46. 5 ! 19 Do. 
77 09. 3 1899. 54 70 39.4 ; 20184 19 5677 Do. 
77 14.2 : 1899. 53 70 40. 6 I 19'~28 19 5677 Do, 
i7 II.6 f 1899. 54 70 42. 6 20131 19 5677 Do. 
77 25. 2 1900. 25 70 48. 9 . 19658 17 5677. 12 Flen1ing & Thomp-

~on 

79 22.6 ; 1900.41 70 30. 0 20118 17 4655. 12 W.!\f..Brown 

77 04.l I 1899. 37 71 23.6 19719 18 56 I..,. A. Bauer 
76 03. 9 !&}<). 47 71 18.4 19312 18 s6 Bauer & Fletniug 
7657.7_ 1899. 37 70 53. 3 20039 18 56 I..,.A. Bauer 
79 24.61 1899. 43 70 34. 6 20096 18 56 Do. 
79 12, 3 1&19.44 70 40. 4 20058 18 56 Do. 

~~~~:~I 1899. 38 70 41.8 20193 18 56 Do. 
1899. 38 70 50. 2 19765 18 56 I I>o. 

76 05. l 1899. 47 70 58. 5 19391 18 56 Bauer & Fle111ing 
79 21. 2 : 1R99.43 70 43· 6 19944 18 56 , L.A. Bnuer 
79 '9· 0 I 1899.43 70 46-0 19867 18 56 

I 
Do. 

79 07. 2 1899.44 70 50. 8 l<j873 18 56 Do. 
77 44. 9 . 1900. 44 70 56. l 1¢70 18 56 I J. A. Fleming 
16 40. o I 18')9· 45 70 58.4 19555 18 56 L.A. Bauer 

i~ ~~: k I 1899. 38 71 01.0 1¢29 18 56 Do. 
1899. 38 70 59· 2 1¢81 18 56 Do, 

76 03. 3 . 1899.47 71 12.7 1~85 18 56 Do. 
79 09· l 1899.43 70 51.8 :95~ 18 56 

I 
Do. 

75 57. 7 1899. 47 71 02. 8 18 56 Do. 

---------- ____ I ------

:V.CA8SACHUSF.1'1'S. 

1898.8') I 
189'~.&; I 
1898. 85 . 
18<}8. 87 I 

--1 
73 20. o I 
73 18.41 
73 28 ,4 
73 37.8 . 

: 
:V.CICllIGAN. 

85 26. 0 1' H)OO. 78 I ;2 26. 0 I 
85 34. 3 1900. "91 73 00, 6 

82 5_7--6~-'-90_0_.90 __ :_5:::_ 

MINNF.SOTA. 

5677- 12 j 1£, Smith 
5677. 12 I Do. 
5677- 12 [ Do. 
5677. 12 Do, 

1823, ll 5676. 13 W. G. Cady 
18632 8 I. I , ,V, C. Dihrdl 

179'i!i 11 5676. 13 Do. 

··-------------------··-

-·- ·- - - -- - . ·---------·------------ --
Heron I,nkc' 43 49. l 95 18. 2 I 1900. z9 I 73 15. 61 18025 ll 5676. 13 I J. w. Miller---------
Manton·ille 44 05. o I 92 46. o . 1900. 81 I' 73 36. 5 I 1;497 ll 5676. 13 . Miller nm! Cally 
Mllnknto 44 10. 9 93 59- 2 1900. 80 73 31. o ,. li747 11 s676. 13 Do. 
I,nkellcnton 44 17.2' ¢ 17.9 1900.79173 39.6 17366 11 5676.13 I J.W.Millcr 
Granite Falls 44 49· 5 95 33· o 1900. 78 73 37. 8 176SS ll 5676. 13 1 . Do. 
St. Paul 44 59· 7 I 93 09· 9 1900. 82 74 39. 7

1 

16726 ll 5676. 13 · llhller and Cady 
Benson 4520 .. 9536,4 1900.70 7426.3 17100 11 s676.13 J.W.i.\liller 
St. Cloud 45 35· 1 94 10. 6 1900. 751 75 01. 9 16442 !l 5676. 13 Do. 
Alexandria 4.5 54· 6 ' 9.'i 24. 3 1900. 77 7.'i 18, H 16048 11 56;6. 13 Do. 
Breckenridge 46 i7.o ¢ 3~.2 1900.70; 75 21.1 I 15762 II 5676.13 Do. 
Brainerd 46 21. o I 94 12. 9 I H)<.>O. 741 75 17. 81 15945 11 5676. 13 Do. 
Wadena 46 27. 9 · 95 oH H . 1900. 73 7.'o 1;. 6 15940 l l 5676, 13 Do. 
Detroit City 46 ,c;o. 3 I 95 51. 8 .

1

. I<)OO. i2 
1 

75 26. o 15722 11 5676. 13 Do. 
Glvndon 4652.4 ¢3,<; l900.71i 7541.71 15714 11 _<;676.13 l>o. 

-~-~-~-··:_~_ .. e_,'t_o'.1 --------~~-~-:_~L~-~~-:~~ :~:~'.J +~-~~~l~~~_}-~_I ~~~t:~. g~: 

I 
Brookhnvcu 
Hllisvillc 

, Jackson 32 20. 0 I 
~: ~l:A I 

'-------------------

I 

90 26. S I 

S9 12.0 I 
l_)() 11.1 

:IUSSISSll'l'l. 

1901. 24 
1901. 27 
1901. 23 

6r 46.8 ! 
62 01.9 I 

63 IO. l I 

•A s1nall mn).tnetic observing house on the grounds of the lntcrnotional <.;codctic Association latitude .-.!ntio11 
:\tagnetic ohscrvntions were 1nndc here once n wc~k fron1 Nove1ulx:r, IS<JJ, to April, 1900. For n yenr after that dnte 
eye.readings of declination were made daily. 
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Table of dip and intensity observations made be/ween Ja1111my, I.~97, and J1111e 30, I90.?-Continued. 

MISS ISSI l'PI-Continuecl. 

---·· Stati~---i:titud·:I.:.•gt-101?.~~~~~-' Dip. l1~f~1~~:::i Ins,tn.!unel
1
)
1

1
.l;· 

I I tnde. tion. I s1ty. Mag r. 1 circle. I 

----.-- .. -11_ .. __ . __ , __ --1-- - --1--:--,·--1 
Forest 
~feridian 
Yazoo City 
\Vinona 
West Point 

~~ro:d 
Holly Springs 

0 I 0 I I 0 I I y i I 
32 21. 6 89 28. 0 H/01. 25 62 44. 8 I 26137 I 18 56. 13 
32 23. 2 1 sS 44. 2 1901. 26 'i 62 4z.o 26173 I 18 56.13 \ 
.!2 51.4 I ~ 21 3 1901. 22 62 58.5 I 26o51 18 56. 13 . 
33 29. 8 

1
. 43: 3 '90'· 21 I 63 47. 9 J 25523 I 18 56. 13 I 

33 36. 3 39. 0 1901. 20 64 05. 5 25297 18 56. 13 ' 
34 15. 8 ' 88 43. 4 I 1901. 18 1· 64 35. 7 25008 I 18 56. 13 ; 
34 22. l I 89 32. 21 1901. 18 65 oo. I . 24876 18 56. 13 I 
34 47. 0 I 89 25. 6 1901. 16 I 65 30. 4 ! 24444 18 56. 13 ' 

·----'--
l\USSOl7RI. 

Observer. 

'\V, \Veiurich 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

----------· ~-----------· ------------------- ---·---· ---· ------------
St. J,ouis. 38 38. 4 I go 16. o 1goo. 92 I 
Harrisonville 38 39. 2 j 94 18. i 1goo ll9 

~<l.:\';~"" ~~ !~:~ '1 §~ ~: 6 :~:~ 1· 

Kansas City 39 05. 6 94 32. 9 1goo. 83 
Macon 39 45.2 , 92 26. 7 1goo. 81 
Chillicothe 39 47. 4 I 93 33. I 1goo. 82 I' 

~24-4 21284 
33.9 22140 

6g 14.4 21455. 
68 43. 9 22o67 
6g 07.1 21sa5 
70 01.9 ~~~~ 70 10.6 
70 oS.4 20724 
70 29. 6 20526 ,__}_:::_:_:~_y_s_~a_er------·· ~6 ~~:~J_§~ ~::r _ :~:-~ 
----··----

-
I 40 01.s I 
j 

Superior 
Lincoln 40 49. 2 
York 40 52. 5 
Chafipell 41 o6 

j o~a lain 41 o8 
Sidney 41 09.4 
St. Paul 41 12.4 
Kimball 

I 
41 14. 5 

Omaha, High School 41 15.8 
Grounds 

Omaha, P. H. Cen1e I 41 16. 21 
o:;:Ja, P. H. Ceme- 41 16. 2 
te~ · 

On1a a, south of ceme- \ 
41 16. 21 tery : 

Broken Bow \ 41 23.0 
Scln:r,ler 1 41 25.8 
Gan y 41 27.6 
Hartn1n11 41 29. 2 
Tryon 41 33.6 
Harrisburg :: ~~:; T. :f. R. 37 
Bri geport 41 39.6 
Albion 41 41.4 
Burwell 41 45.5 
Gering 41 49.3 
Bartlett 41 52. 3 
Brewster 41 56. 2 
Hvannis 41 59 
Tftedford 41 59.1 I 
School section 36 42 00 I 
Mullen 42 02. 4 ·. 
Alliance 42 ~-8 1 
Neligh 42 ' 
Hewitt 42 '~· 3 I Marsland 42 2 .4 . 
~~~ifl l.ake Ranch 42 26.4 

!~ ~~- 3 Keystone Rauch 
I Kennedy 42 31. 3 

Ainsworth 42 33. 0 
I NeWJ.>Ort 42 35. 8 
j Harnson 42 40. 8 
I Rushville 42 42. 8 
r Spring View 42 43.9 
I Valentine 

!~ ;::i Merriman 

I 

gS 02 I 
96 42.3 
9i 34 I 

I02 2j, 7 

:~! 1~:l 1 
gS 27 I 

103 38. • I 
95 56. 5 

95 57.61 

95 57.6 i 
95 57.6. 

99 36.2 

I~~:~ 
102 20. 7 
100 58. 0 
103 45. 0 
IOI 32.3 
103 05. 3 
97 59.4 
99 11.6 

!03 40. 3 
g8 33. 0 
99 49.5 

IOI 46, I 
100 30. 6 
99 21 

101 00.4 
102.51.1 
g8 01.5 

103 58. 8' 
!OJ 16.5 
102 "'4·3 
g8 39.0 

102 48 
100 50.3 
99 52. 2 
99 20. 2 

103 52.8 
102 28. 6 
99 44.6 

100 33· 7 
101 43.5 

MONTANA. 

[No ohservations.] 

NEBRASKA. 

1900. 621 6g 10.4 
tgoo. 66 70 26. 6 
1900.61 70 12. 3 
1900.81 6g 23.1 
1goo.81 6g 53. 5 
1900.81 I'><) 31. 5 
!goo. 62 70 28.6 
1goo.82 bg 30. 7 
1goo.6o 71 o6, 4 I 

71 10.0 / 1goo.6o I 
Igoo. 70 I 71 08.6 i 

i 
1900. 70 71 10.4 . 

10 o6.6 I 1900.70 
1900.61 /1 OJ. 8 
1900. 72 70 03. ~ 

1goo.80 I b<J 47.9 
Igoo. 72 70 09.9 
1900. 79 6<} 52. 3 
1900. 73 70 05. 7 
1900. 79 I 6g 50.6 
1goo.61 70 40. 9 
1goo.66 70 41. l 
1900. 78 6<} 58. 7 
1goo.65 71 04.0 
1goo.71 70 44, I • 
!goo. 73 70 28. 8 
1900. 70 70 44. 8 
1goo. 66 70 57. 5 
1900. 70 70 ~8.8 
1900. 70 70 16.3 
I goo. 62 71 01.4 
1goo. 78 70 33.1 
1900. 77 70 31.8 
1900. 76 70 31.1 
I goo. 63 I 71 13.8 
1goo. 77 : 70 37. ~ 
1goo.6s I 71 12. 
1goo.67 71 12. 6 

1900. 63 i 71 18. 2 
!goo. 77 70 36. 9 

lgoo. 751 70 52. 2 
1goo. 67 71 31. I 
1goo.68 71 32.8 
!goo. 75 71 34. 2 

I 

21598 
20533 
2o86o 
21300 
2o816 
21227 
2o647 
2n83 

1\)821 

19H14 

19816 

20730 
19942 
208q7 
20922 
20758 
20939 
20730 
:"864 

~~~§ 
2~07 
I 47 
20230 
20407 
20241 

19993 
20304 
20525 
200~6 
205 7 

~~~~ 
20309 
20314 
19829 
19826 
1972S 
20179 

~~~~ 
19436 
19516 

20 5677. 12 W.F. Wallis 
20 5677. 12 Do. 
20 5677.12 Do. 
20 5677. 12 Do. 
20 5677. 12 Do. 
20 5677. 12 Do. 
20 5677. 12 Do. 
20 56n. 12 Do. 
20 5677. 12 Do. 

11 5676. 13 W.C.Bauer 
II 5676. 13 {\ W. Miller 
lI 5676. 13 '. C. Bauer 
17 4655. 12 W. M. llrown 
17 4655. 12 Do. 
17 4655. 12 Do. 
II 5676. 13 W.C.Bauer 
17 4055. 12 

4655. 12 
W.M.llrown 

Do. 

17 4655. 12 Do. 

20 I ,5677. 12 W.F. Wallis 

20 567]. 12 Do. 

17 4655. 12 W. ::11. llrowu 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 

I 17 4655. 12 Do. 
17 I 4655. 12 Do. 

I 17 

I 
4655. 12 Do. 

17 4655. 12 Do. 
17 4655. 12 I Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
17 4655. 12 Do. 
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Table of dip and intensity observations made between January, I897, a11dJ1me Jo, I902-Continued. 

NEVADA. 

[No observations.] 

NEW HAMPSHIRE. 

Slatio11. 

· I I D f I . ! Instruments. I 

I 
Lona1- I ate o Honzon-

hon. s1ty. Mag r. circfe. 
Obsen·er. Latitude. tud~: ob~ervn- Dip. tal !nten- , I Di I 

--:-0I1-0. 1--0 I __ I __ _ 

1

_H_a_11_o_v_e_r _____ I 43 42.3 72 17.3 I 18~.83 '-~~8.4 16263 19 56n.12 I E.Smilh 

I Carlsbad 
Carlsbad 
Carlsbad 
McMillan 
Hope 
Stegman 
Alamogordo 
Upper Penasco 
Lower Penasco 
Tularosa 
Hagerman 
Hagerman 
Mescalero 
Picacho 
Roswell 
Roswell 
Lincoln 
Capitan 
Campbell 
Fort Craig 
Carrizozo Ranch 
White Oaks 
Kenna 
Socorro 
Portales 
Albuquerque 
Grant 
Fort Wingate 
East Las Vegas 
Santo Fe 
sr,ringer 
C nylon 
Tres Piedras 
I,umberton 

South )>Ort 
Wilmrnm;on 
Whitevt le 
Burgaw 
Hlizabethtown 
Lumberton 
Beaufort 
ecksonville 

aurinhurg 
Rockingham 
Kenansville 
Monroe 
Clinton 
Hnyes\'ille 
Fayetteville 
Trenton 

~~;,~rn 
Bayboro 

:XEW JERSEY. 

[No obsermtions.) 

NEW MEXICO. 
--·-----. -

32 25. 7 i 104 14. 7 
32 25. 7 . 104 14. 7 
32 25. 7 ' 104 14. 7 
32 3~.6' 104 21.6 
32 4 . 5 ' 104 45. 2 
32 51.41104 24. 7 
32 54. i 105 59. l 
32 54. 105 29. i 
32 54. 8 I 105 14. 
33 05.i. 1o6 02. l 
33 07. 1104 17.6 
33 07. 6 104 17. 6 
33 11.2 I~ 47.6 
33 21. 4 105 09. 0 
33 24.4 I 104 31.7 
33 24.4 ' 104 31.7 
3331.01105 24.2 
33 34.6. 105 34.8 
33 3~. 3 I 104 14. 8 
33 3 . 0 107 00 
33 41.71105 53.0 
33 45.8 105 43. 9 
33 53. l 103 47. 4 
34 04.6 I 1o6 53 
34 12 103 20 
35 o6. 4 1o6 39 
35 IO. 2 : 107 51 
35 29.6, 1o8 32 
35 34·9 105 I 3~ 4i.1 105 5i.8 
3 21. 91104 36 
36 27. 3 103 10 
36 41. 5 ' 105 57 
36 57·4 J lo6 55 

33 55"' 78 00.9 
34 14. 2 ~n; 34 19.4 
34 32.0 7~ 55 
34 35· 7 7 32 
34 36.0 78 sB 
34 43· I 76 40.1 
34 44. 5 77 22 
34 47. 0 79 28 
34 54.5 79 46 
34 58.0 ~~ 34 58. 3 
35 00. 2 78 19 
35 01.8 83 49 
35 03. 4 78 52 
35 03. 5 h7 21 
35 05.0 4 03 
35 o6.8 77 03 
35 o8.o 76 45 

-·-

00.19.2 1901.91 27522 
190'. o8 6o 17.4 27521 
1902.09 27548 
1902.10 60 41.~ 27162 
1902.26 6o 45. 27176 
1902. 27 6o 52· 2 27o83 
1902.21 60 IO. 2 27450 
1902. 24 6o 26.5 27502 
1902. 25 6o 32. 7 27'>th 
1902. 23 6o 31.9 27074 
1902. 11 61 07.3 26957 
1902. 29 61 o8. 2 26970 
1902. 22 6o 37·3 I 27199 
1902. 15 61 30.91 267i6 
1901.92 61 24.9 ~91 
1902.12 61 22.91 30 
1902.16 61 30.9 26794 
1902. 18 61 57.3 26462 
I~,J4 61 36.51 26746 
I • cf> 61 02.9 l 26772 
1<)02. 20 61 21.61 268o1 
1902. 19 61 ~·3 26678 
l~.13 62 . I i 16421 
I 0 95 61 32. 2 I 26508 
·~·93 62 45. 7 I :i6oo8 
I .93 

" •. , I 
25917 

!899.94 62 45. 2 25546 
1899. 94 63 oo. 9 25697 
1899.97 63 49.6 25368 
1899.92 63 36.6 ;~~ 1899. <)8 64 10. 2 i 

1899.99 64 59.21 ~~~~ 1899.92 64 20. i 
1899.91 64 37. i 24622 

' 

NEW YORK. 

[No observations.] 

NORTH CAROLINA. 

' 
189"!.59 i 65 41. 8 23770 
189"!. 58 66 16.0 23318 
1899· 90 ~ 49.3 23768 
1899.& 32. 5 23337 
1899. 66 22.0 23279 
I~. 66 01.7 23~ 
I .31 66 27.1 23 2 
189"!-~ 66 25. 5 23294 
1899. 66 30. 2 23319 
1899. 57 66 25. 3 23281 
1899.51 66 56. 7 22909 
1899.58 66 10.7 23~ 1899. 50 66 50.5 22 7 
1~.71 66 13.4 23 3 
I .41 66 48.0 23132 
l<JOO. 85 66 51.2 22843 
189"!. 73 66 52. 5 23335 
189"!.52 67 07. ~ 22741 
189"!. 53 67 00. 22842 

-----·- ·-- ·-··· ··-· - -- -·--· 

10 15. 12 E. D. Preston 
10 15.24 Do. 
11 Do. 
11 15. 24 Do. 
11 15.24 Do. 
11 15. 24 Do. 
11 15.24 Do. 
11 15.24 Do. 
11 15. 24 Do. 
11 15. 24 Do. 
11 15.24 Do. 
11 15. 24 Do. 
11 15. 24 Do. 
11 15. 24 Do. 
10 15. 12 Do. 
11 15. 24 Do. 
II 15. 24 Do. 
11 15.24 Do. 
11 15. 24 Do. 
19 5677 it A.Fleming 
11 15.24 . D. Preston 
11 15. 24 Do. 
11 15.24 Do. 

I 19 I 5677 it A.Fleming 
IO 

I 
15.12 .D. Preston 

19 5677 J. A. Fleming 
19 5677 Do. 
19 5677 Do. 
19 5677 Do. 
19 5677 Do. 
19 5677 Do. 
19 5677 Do. 
19 5677 Do. 
19 5677 Do. 

20 .~676 J. B.Ilaylor 
20 5676 Do. 
20 5676 Do. 
20 5676 Do. 
20 5676 Do. 
20 5676 Do. 
19 5678 C. C. Yates 
20 5676 J.B. Baylor 
20 5676 Do. 
20 5676 Do. 
20 5676 Do. 
20 5676 Do. 
20' 5676 Do. 
18 56. 13 Do. 
20 5676 Do. 
18 56.13 Do. 
20 

I 
5676 Do. 

20 5676 Do. 
20 5676 Do. 

·-·--- ---· ----

I 
I 

I 
J 

I 
i 

i 



COAST AN'D GEODETIC SCR VEY REPORT, 1902. 

Table of dip and intensity observations made between January, I897, and June 30, I902-Continued. 

NORTH CAROLINA-Continued. 

Station. 

'

------[·-·- -\· - -f. 1-- -- -- . [ Instruments. 
. Lon i : Date o Horizon· ___ __ 

I
, l..atitude.i tud~. - I ob~erva-1 Dip. ta! !nten-f 1 • 
• 1 1 tton. 1 s1ty. [ !tfag'r. 1 cl;~{~. 

___________ 1 • I ' : I 

I 3~ l~.91 8~ 2; r&fi. ~I ~ ~. 2 23~02 --:- -::-Franklin 
Charlotte 
Brevard 
Colutnbus 
Kinston 
Cape Hat terns r.. H. 
Shelby 
Dallas 
Hendersonville 
Carthage 
Robbinsville 
Webster 
Albemarle 
Rutherfordton 
Troy 
Lil11n~o11 
Goldslloro 
Swanquarlcr 
Concord 
Bryson City 
Snow hill 
l .. incolnton 

~~~ft~fl~'j~ l~ 
~';.~~~:~rco"~ico 
Asheville 
Greenville 
Salisbury 
Newton 
l\.Iarion 
Ashhoro 
Pittsboro 
:\forganton 
Wilson 
Statesville 
Marshall 
Raleigh 
Williamston 
Lexington 
l'lymouth 
Mocksville 
''fnrboro 
l,enoir 
Chapel hill 
Burnsville 
:\fanteo 
Cohnnhia 
Taylorsville 
\Viudsor 
Rocky111011nt 
Nashville 
Bakersville 
Durham 
Louisburg 
Grahatn · 
Greenshoro 
Edenton 
Hillshoro 
\Vinston-Salern 
Yadkinville 
Wilkesboro 
Hertford 
Boone 
:Eliza hcth City 
Oxford 
Halifax 
Cntnden 
Henderson 
Raxhoro 
Jackson 
Gatesville 
\Vinton 
\Vent worth 
Jefferson 
\Varrenton 
Ynnccvville 
Danlniry 
Currituck 
'Mountairy 
Sparta 

I _____ _ 

35 12. 1 80 51 1899. 61 I 66 33. 8 23138 20 5676 
35 14 I 82 44 1 IHy8. 7~ i 66 15. I 23565 20 5676 
35 14. 8 1' 82 10 llr"'·. 377, I 66 24. I 23449 18 56. 13 
35 15. 5 ' i7 35 899 8 67 04. 0 22868 20 5676 
35 16. 0 ' 75 32 18'J-~. 45 67 "9· 0 22457 20 5676 
35 17. 0 81 33 18g;. 63 I' 66 43· I 23352 20 5676 
35 19. I 81 13 !<JOO. 78 66 31. 6 23196 18 56. 13 
35 19. 2 82 28 1900. 76 66 21. 3 23572 18 56. 13 
35 19. 7 79 25 1899. 55 66 45. 7 23039 20 5676 
35 19. 7 ti3 47 1900. 70 66 33. 6 23464 18 56. 13 
35 21 83 14 18')8. 76 66 48. I 23258 20 5676 
35 21. 5 Ro 12 !<JOO. h2 66 41. l 23307 !8 56. 13 
35.21.6 81 57 1899.64 66 44.4 23392 20 5676 
35 2 r. 7 . 79 52 1899. 77 66 39. 6 23332 20 5676 
35 22. 2 78 47 1899. 92 66 48. 0 22967 20 5676 
35 23. 0 77 59 l&J9. 40 67 OJ. 6 22906 20 5676 
35 23. 7 76 19 i&jL 46 67 14. 2 22582 20 5676 
35 23. 7 80 35 1899. 65 67 o8. 8 22637 20 5676 
35 25 83 27 1&;8. 71 66 36. l 23407 20 5676 
35 28.0 77 37 1899.48 67 o8.1 23168 20 5676 
35 28.0 81 16 1899.61 66 47.4 23226 20 5676 
35 29· 6 82 59 12""· 69 66 51. 9 23171 18 56. 13 
35 31. 7 78 21 ,'8~··443 66 12. 2 23766 20 5676 
35 32. 8 77 03 .,.., 8 67 16. 7 22512 20 5676 
35 34· 7 75 28 18<)8. 44 67 21. 0 22558 20 5676 
35 35· 4 82 32 1898. 67 66 57. 8 23218 20 5676 
35 36. 2 77 22 1&;8. 50 67 19. 9 22610 20 5676 
35 39· 0 Ro 32 1898. 63 67 13. 0 22615 20 5676 
35 40. 3 81 13 1900. 79 66 53. 4 23118 18 56. 13 
35 40 82 OJ 18<)8. 64 66 39• 9 23376 20 5676 
35 42. 0 79 49 1899. 75 67 13. 0 22817 20 5676 
35 43· 0 79 II 1899. 54 67 IO. 9 22927 20 5676 
35 43· 6 81 41 1900. 67 66 59. 5 23104 18 56 13 
35 44.0 77 55 1899.37 67 :14.5 22610 20 5676. I 
35 46. 7 8o 53 INJ9. 67 67 14. 4 2

2
3
3

032
9 

20 5676 
35 47. 3 82 40 1898. 69 67 04. 9 o8 20 5676 
35 47·5 78 36 lb9\1.44 67 II.0 22778 20 5676 
35 50. I 77 02 I1l9<;. 93 67 39. 5 2232;1 20 5676 
35 50. 1 So 16 1900. 83 67 o8. 5 22830 18 s6· 13 
3551.7 7644 1898.36 67:14.4 22348 20 s676 I 
35 53. I 80 34 1900. 81 66 48. 3 23102 18 s6. 13 I 
35 53. 5 77 37 1899. 34 67 sS. 2 2218o 20 5676 
35 53. 7 81 32 1900. 66 67 12. 6 23022 18 56. 131 
35 54. 2 79 03 1898. 23 67 50. 2 22116 20 5676 
35 54 5 82 17 1900 73 67 16. 2 22910 18 56. 13 
35 54: 8 75 40 1s93: 44 67 3.'· 6 22268 20 5676 
35 SS 76 15 1899. 26 I 67 26. 4 22.<44 20 5676 
35 5S· 4 81 IO 1900. 8o ' 67 °')· 9 22886 18 56. 13 
35 55· 9 76 59 18<}S. 37 I 67 38.6 22490 20 5676 
35 56. ;I 77 4H. 4 'r~.· 4

36
1 1. 67 39. o 22312 18 56. 13 

35 58. 3 77 5~ .,.,., 67 44. 0 22019 20 5676 
36 oo. 6 82 ex; 1900. 14 I 67 22. o 22811 18 56. 13 
36 0,1. I 78 55 1898. 27 67 41. 6 22647 20 5676 
3f> 03. 2 7S 19 1899. 95 67 40. H 2236l'. 20 5676 
36 03.5 79 24 1899.97 67 12.0 23081 20 5676 
36 03. 9 ;9 49 189<>· n 67 56. s 22212 20 5£>76 
36 04 76 36 l&µl. 38 67 48. 9 222<J<} 20 5676 
36 04. 5 79 05 1898. 28 68 30. 6 21# 20 5676 
36 05. 8 80 15 1899. 6<J ' 67 28. 5 22656 20 5676 
36 o8. r 8o 39 1900. 6r I 67 27. 5 22710 18 56. 13 
36 oil. 6 81 09 1899. 71 , 67 40. I 22653 1 20 5676 
36 ! I -6 28 1899. 25 I 67 .5.1· 4 22146 ' 20 56;6 
36 I3. 4 kl 41 19<'0. 65 67 51. I 22;1)7 18 56. 13 
36 17.7 76 13 !&)8.40 68 03.8 22074 20 5676 
36 18. 5 7S 38 18qS. 32 (q 48. 6 22372 20 5676 
36 18.8 i7 38 1899.33 67 .'>4.6 22r8'i 20 5676 
3618.9 7612 19<J0.8~ 6758.3 220!2 !8 56.13 
36 21.6 ;8 22 1899. 94 67 54. 7 22192 20 ,<,676 
36 22. 6 78 59 I8<jR. 30 67 58. 4 22006 20 3676 
36 23. 0 z

16
7, 

4
29 IN]<J. 3I {,'-\ 02. 5 22165 20 5676 

36 23. 2 8 1899. 28 68 09. 7 22219 20 5676 
36 23. 6 76 59 1899.29 68 l;I. 4 '1 22191'; 20 5676 
36 23. 6 79 47 1899. 74 67 46. 3 22440 20 5676 
36 23. 7 Sr 28 1~00. 64 67 44. 7 . 22;156 18 56. 13 

~~ ~~:: ~~ ~ :~: ~~ 0 ~~: ~ . ~~~ :~ 56~~. 13 
36 26. 4 8o 12 1900. 6o 67 54 .. 'i 2216.> 18 56. 13 
36 16. 8 76 01 1898. 41 68 17. 6 21866 20 5676 
36 30 So 37 1899. ;o 67 58. o 2226;1 20 ~676 I 
36 31. 4 81 "9 1900. 62 67 47. 0 »356 18 .<;6. 13 

Observer. 

]. B. Baylor 
Do. 
Do. 
!Jo. 
Do. 
I>o. 
Do. 
Do. 
Do. 
Do. 
Do. 
!Jo. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
!Jo. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

]. A. Fleming 
J. ll. llaylor 

Do. 
~o. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
J)o. 
Do. 
no. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



APPENDIX NO. 6. MAGNETIC DIP AND INTENSITY. 

Table o.f dip and intensi(y observations made between Janua1y, I897, and June 30, I902-Conti11ued. 

NORTH DAKOTA. 

[No observations.] 

OHIO. 

--·----------------..,.--------
! ! I> t f I :I . I Instruments. I 

'station. 
. Langi- .

1 

a e o . Honzou- _________ _ 

I 

Latitude. tudc. ob~crva- Dip. tal !nten- I D' ; Observer. 
t1011. 1 s1ty. 1 Mag'r. · 

1j' I I c1rc c. 

_P_o_rt_s_n-io-i-it_h _____ -:~ 44.16 8~ 58:~! 1900.~1 I :: 35:6 '- 2;::--19--1- 5678.34 
1 J~:. :~l~er - -

Cincinnati 39 o8.4 84 25.3 1899.64 20559 19 j 11. W. Vehrenkamp 
Athens 39 19. 7 82 05. 9 1898. 44 70 35. 5 20172 19 5677 E. Smith 
Chillicothe 39 20.3 82 58.7 1~.52 7031.1 20252 19 5678.34 J. W. Miller 
Manetta 39 25. 4 81 28. 2 1898. 45 70 48. 2 20090 19 i 5677 B. Smith 
Washington 39 33· 5 83 24. 7 1900. 53 70 28. 4 20256 19 5678. 34 J. W. Miller 
Dayton 39 46.5 84 15.4 1900.49 70 56.5 19949 20 5677.12 Fleming & Wallis 
Cohnnhns 39 59. o 83 01. 2 1900. 48 ;o 37. 4 20212 20 5677. 12 Do. 
Newark 40 03. 7 82 2.~. 7 1900· 48 ;o 54. 2 20000 20 5677. 1l Do. 
Bellefontaine 40 i2.o 83 46 1900.53 71 22.4 19300 19 5678.34 I J. W. Miller 
Tuscarawas 40 24. 4 81 24. 5 1900. 48 71 35. 8 19184 20 5677. 12 Flemine; & Wallis 
Marion 40 34.2 83 07. 4 1900. 54 71 40. 9 :9224 19 5678. 34 J. W. Miller 
Ashland 40 48. 1 82 20 1900. 55 72 13. o 18814 19 5678. 34 Do. 
Akron 41 05.3 81 33 1900.57 72 07.6 18750 19 5678.34 Do. 
Warren 41 15 &> 50 1900. 59 72 27. 8 18384 19 5678. 34 Do. 
Cleveland 41 30.4 81 41.5 1g00.57 72 29.6 184¢ 19 5678.34 ·Do. 
Jefferson 41 44.2 So 47. 8 1900. 58 72 36. o 184¢ 19 5678. 34 Do. 

Mangun1 
Cheyenne 
Perry 
Woodward 
Denver 

\ Portland 

OKLAHOMA. 

34 52. o I 99 30.9 I 1900.93 63 30. I 25815 
35 37 . 99 39. 711900.92 64 38.4 24914 
36 16.31 97 20. 0 1901. 63 65 42. 5 
36 26. 9 99 22. 7 1900. 91 65 45.0 ~!~~~ 36 49. I , 100 30. 3 1900. 90 65 45· I _____ ; _____________________ 

ORliGO~. 

----- _\ _4~~i _:_2_ 42. 2 \ 1900. 891 68 39. 51 21375 

PENNSYLVANIA. 

I 

I 
17 I 4655. 12 W.C. Dibrell 
17 

I 
4655. 12 !lo. 

15. 12 J. ::If. Kuehne 
17 4655. 12 W.C.Dibrcll 
17 i 4655. 12 Do. 

I -

21. 12 I W. Weinrich 

-------·---------------------------------- ----------
Gettysburg 
Wn>"neshurg 
Cn1ontown 
Westchester 
Chntubersburg 
York 
Somerset 
Bedford 
I,nncnster 
Fannettsbnrg 
Hatboro 
Washington 
Carlble 
Hnrrishurg 
Greensburg 
Reading 
Anckrsonhurg 
l,ehn11011 
Newport 
Ebcnshurg
Hnntingdun 
Altoona 
I~ewistown 
Indiana 
Pottsville 
Middleburg 
lnl.(lchy 
Bellefonte 
Bellefonte 
Lewislmrg 
Clcnrfielcl 
I .. ockhaven 
Williamsport 

~~ ;~·91 ~ :~:~ :~::~I 
39 54 ! 79 43 1901. 89 
39 55. 3 i5 35. 4 1901. 76 
'39 55. 9 77 38. 9 1900. 44 . 
39 59. 4 76 45. 0 1901. 79 
40 01 79 04. 8 1901. 89 
40 OJ j8 30. 6 1901. 90 
4002.8 ;618.4 1901.76 
40 03, 3 77 48. I 1900. 45 

1~ :~·6 ~g ~-9 :~:Y~ 
40 13.3 i7 11.7 190:.81 
40 15. 5 76 53. 3 I 1901. 78 
40 17.4 79 34.8. 1901.86 
40 17. 9 i5 56. 0 . 1900. 49 
40 20. 71 i7 27. I I 1900.45 
40 21. 0 76 25 1901. 77 
40 27. 3 77 07. 3 ' 1900. 45 
40 29. o 78 43. s J 1901. 85 
40 29. 2 78 01. 2 19'>0. 46 
40 30_ 7 ;8 23. 4 ' 1900. 47 
40 36. 3 11 33. 9 I '900· 46 
40 39 79 12 1901. 85 
40 4I.2 j6 12.4 19oc>.49 
4o 4s. 4 17 o>, I 1901.01 
40 49· I 77 2:;: S · 1900. 4S 
40 55.0 77 4i- I , 1900.47 
40 5:;. 0 77 47 I I 1901. 8,; 
40 56. 4 76 52: 4 1900. 48 
41 02.6 7~ 25.61 1901.84 
41 t'<). 3 77 25. 9 IC)OT. >'3 
41 14 77 02 ; 1901. S2 

·-----------2----------· 

71 00.4 
71 09.6 
71 13.9 
71 07.3 
71 12. 6 
71 16. ! 
71 13.4 
70 53. 8 
71 08.0 
71 18.5 
7: 28. 7 
ii 46. 7 
71 39.0 
71 40. 0 
71 36. 8 
71 42 .6 
ii 35.3 
71 30.9 
71 55. l 

71 44 .. o 
7• c5·9 
jl 44. 3 
jl ~2. 7 
71 52. 6 
71 5!. 5 
72 01. 2 

jl 53. 3 

~~ ~U I 
~~ ~~:~ ( 
72 07.2: 
j2 05. ~ ! 

19594 
19714 
19562 
19438 
194;6 
19330 
1950.~ 
19~18 
19363 
19426 
19181 
19161 
19188 
19025 
19130 
18999 
19154 
19<>.'>3 
lH>lo4 
1~908 
19195 
19174 
1i;Slj6 
1S94j I 

ISii4 . 
1S6q3 
1~-;78 
18S35 
1SS10 
1S6So 
]S(°l_'\0 
18~1[ 
tSjCll 

II 
II 
11 
II 
18 
11 
II 
II 
II 
18 
Ifi 
II 
II 
11 
II 
18 
18 
II 
18 
I! 
18 
18 
18 
II 
18 
II 
18 
IS 
11 
IS 
JI 
II 

II 

21.12 J.W.:lfillcr 
21.11 Do. 
21.12 Do. 
21. 12 Do. 
56. 13 Fleming & Dibrell 
21. 12 J. W. Miller 
2t.12 Do. 
21. 12 Do. 
21. 12 Do. 

;~: :~ fJ~~'.~ff,~ 1Fibrcll 
21. 12 J. W. Jlliller 
21. 12 l>o. 
21. 12 Do. 
21. 12 Do. 
56. 13 W. C. Dibrell 
56. 13 Flemin1> & Dibrell 
21. 12 J. W. ::\filler 
56. 13 Fleming & Dibrell 
21. 12 J. W. ::lliller 
sf>. 13 Fleming & Dibrell 
56. 13

1 

W. C. Dibrell 
56. 13 Fleming & Dibrell 
21.12 J.W.:ltiller 
56. 13 \\'. C. llihrell 
21. 12 [ J. w. :lliller 
~6. i:; W. C. llibrell 
56. :3 llo. 
2x.12 J. \V 1 ?i.Iiller 
56. 1.1 \\'. C.· llihrell 
21. 12 J. W. !\liller 
21. 12 Do. 
2i.12 Do. 

I 
I 



COAST AND GEODETIC SUR VEY REPORT, irj:J2. 

Table of dip and intensity observations made between January, I897, and June 30, I902-Continued. 

I Station. 

·-----·------

Masbate, Masbate 
Manila, Luzon 

Ponce 
Aibonita 
Vieques Island 
Cu le bra 
San Juan 
San Juan 

Hoston Neck 
McSparran 

PHILIPPINE ISLANDS. 

Longi- Date of Horizon-~ Instrun1_:11ts. 
I I..atitude. ohserva- Dip. ta! inten-' I D' Obser\'er. tnde. tion. I 

------------ ----
~! Mag'r. cir~re. 

I 
0 ' 0 ' 0 ' 

I2 22 I 123 37 I902. 33 ., II 27. o 
I4 35.5 I20 58.6 I902~~~3.2 

----

PORTO RICO. 

I8 OI 66 36.5 I90r. 44 48 f3· I 
I8 07. 7 66 I5.8 I90I. 46 49 I ·5 
I8 o8. 2 6s 26.6 I90r. 38 49 16.0 
I8 I8.8 65 I7,0 I90r.43 46 I8.2 
18 27.8 66 o8. 2 1901.04 49 48. 2 
18 27.8 66 o8. 2 190r.47 49 45.9 

·---------
RHODE I!>I,AND. 

'Y I 37643 

I 

30210 
2<)666 
29444 
30II3 
29454 

I8 

II 
II 
II 
II 
II 

3 
3 

I 
56n.3 
56n.H 

J. S. Hill 
C. C. Yates I 

I 

----
21.12 W. C. Dibrell 
21. 12 Do. 
2[. 12 Do. 
21. 12 Do. 
21. 12 Do. 
21. 12 Do. 

18.12 Do. 
4I 27. 1 i 71 26. 4 ! 1399.00 / 72 47. 51 17687 
41 29.8 f 11 27.4 J 1399.65 I 12 36.6 I1640 

·------------· 

I8. 12 J D. I,. Hazard 

Woods 
Day Point 
Charleston 
Live Oak 
Columbia 
Pelham 
Greers 
Wofford 
Flint Rock 
Gold Mine 
Gowens ville 
Talent 
Block House 

Sioux Falls 
Huron 
Redfield 
Watertown 
Gettysburg 

Chattanooga 
Memphis 
Knoxville 
Lebanon North Dase 
Careyville 

Cotulla 
Carrizo Springs 
Eagle Pass 
Eagle Pass 
Victoria 
Karnes City 
Pearsall 
Edna 
Cuero 
I,lndenau 

' 

32 23. 2 
32 29. 6 
32 46.4 
33 03.3 
33 59.9 
34 52. 0 
34 56.6 
34 57. 5 
34 59· 0 
35 or.9 
35 o6.8 
35 09.0 
35 12.0 

43 32.6 
44 21. I 
44 52.6 
44 55. 2 
45 or.6 

I 
35 01.4 I 
35 07.81 
35 57. 0 
36 12. 8 
36 18 I 

I 

2s 26. s I 
28 30 I 
28 43.61 
28 43.6 
28 47. ~ 
28 52. 
28 55 
28 S7· 7 
29 05.6 
29 07. 6 

8o 40. 7 
8o 20.~ 
79 48. i9 31.0 

I 02,0 
82 I3.3 
82 I3. I 
81 56.1 
82 I3.0 

~~ :~J 
82 12. 7 
82 I2.6 

g6 43.51 g8 14.0 
g8 3I,O 
97 o6.~ 
99 57. I 

I 
S5 18.0 I 
90 04. 3 
83 S~· 6 · 
86 I .4 i 
84 13 

' 

99 14 
99 51 

100 30 
IOO 30 
97 00, I 
97 53.6 
9909 
g6 40.~ 
97 I6. 
97 22. 3 

SOUTH CAROI,INA. 

1902. 27 63 37.8 25225 
1902. 25 64 12. 9 24954 
1902. 35 64 o8.3 ~g~~ . 1902. 34 64 25. I 
1900. 22 65 23. 7 23905 
I896-90 65 ~·9 23784 
I896. 90 65 5 : 7 2378o 
1896.92 66 02. 4 23656 
I896°9I ~00.0 23773 
1896.~ I7. 7 2356I 
1896. 66 13.8 236og 
I896-~ 66 I7.0 23572 
1896. 66 19.8 23475 

SOUTH DAKOTA. 

I 
I900.66 : 72 40. g 18279 

1900. 671 ~~ ~~J 18133 
I900. ~ 17I 9 
I900, 74 o6.o 17302 
1900. 68 I 73 26.6 17748 

TENNESSEE. 

1900. 44 65 52. I 24202 
1901. I5 65 34. I 24348 
'900· 45 66 38.3 23416 
ISgB. 25 66 48. 3 

~~ 1900. 46 67 45. 4 

TEXAS. 

190r.g8 s6 26.3 
1902. 00 56 oS.1 

29386 
29514 

190r.95 s6 39.6 
1902. 02 56 39. t 
I901. 72 57 47.2 
1901.74 57 19.6 

29315 
29361 
2868o 
29066 

190r. 97 57 I0.2 
190r. 72 57 55. 2 
1901.69 57 40.'4 

~AR~~ 
28861 

190r. 72 57 43.6 i 28833 

I 

! I 

! ! 
10 21.12 O.D.French 
JO 

I 
21. 12 I Do. 

I I 
10 21. 12 ' Do. 
IO 2I.12 I Do. 

I I9 I 5678. 23 D.L.Hazard 
I 

I 
20 2I w. C. Hodgkins 
20 

I 
21 I 

Do. 
20 21 Do. 

I 

20 

I 
2I 

I 

Do. 
20 21 Do. 
20 2I Do. 
20 

I 
2I Do. 

I 
20 2I Do. 

I 

I II 5676. 13 J. W. Miller 
II 5676. 13 Do. 
II 5676. t3 Do. 

I 
II 5676. 13 Do. 
II s1>z6. 13 Do. 

:2 s/)78. 34 D. L. Hazard 
56. 13 W. Weinrich 

19 5678. 34 D. L. Hazard 
3 I2. A. H. Buchanan 

19 5678. 34 D. I,. Hazard 
I 

10 15.2 E:. D. Preston 
10 1.5.2 Do. 
10 15. 2 Do. 
10 15.2 Do. 
ID 15. 12 J.M. Kuehne 
ID 15. 12 Do. 
10 15.2 E. D. Preston 
ID 15. 12 J.M. Kuehne 
ID 15. 12 Do. 
IO 15.12 Do. 

----·--·- ·---



APPENDIX NO. 6. MAGNETIC DIP AND INTENSITY. 

Table of dip and intensity observations 111adt' between Ja1111ai)', I897, and June 30, I902-Conti11ued. 

TEXAS-Continut!d. 

'

1 

' 
1 

Instrun.len~----------
L . Dnte of . Horizon-, ________ 

1 

Station. 1

1 

I,atitlidc. t~ct~'.- ob~erva-1 Dip. tnl !nten- , Dip Obs.,n·er. /-----------:---- ----~1----~ Mag r. circle. --- -------
o , 0 ' 0 ' 

Uvalde 29 13 99 48 1901. 85 1 57 35. 6 2~7 10 15. 12 E. D. Preston 
Hondo 29 19 99 05 1901. 83 ; 57 41. I 1 28819 10 15. 12 Do. 
Brackettville 29 18. 8 100 25 1901. 87 j 57 23. 4 28898 IO 15. 12 Do. 
Del Rio 29 22. 2 100 52 1901. 89 ' 57 16. 8 292IO IO 15. 12 Do. 
Hnl!ettsvi11e 29 27.41 ¢ 50.7 1901.71 I 58 13.3 28594 10 15.12 J.M. Kuehne 
Gonzales 29 30. o 97 26. 4 1901. 70 I sB 11. 5 2868<} 10 15. 12 no., 
Bandera 29 44 99 05. 2 1901. 47 : 58 15. 8 28719 20 46ss. 12 F. lit. Little 
Kerrvi11e 30 01 99 o8 . 1901. 47 1 59 02. 7 >7914 20 46s5. 12 Do. 
Rock Springs 30 01 100 12 i 1901. 49 : 58 19. 1 28667 20 4055. 12 Do. 
Marathon 30 13.6 103 16 1902. 02 : 58 17. l 28353 10 15. 22 E. D. Preston 
Fredericksburg 30 is 98 S3· o 1901.47 S9 02. 2 28341 20 465s. 12 F. M. Little 
Austin 30 15. o 97 4S· 4 1901. 30 S9 09. 6 28211 20 4655. 12 Wallis & Little 
Austin D 30 17. o 97 43. o 1901. 8o 59 13. 9 28174 10 lS. 12 E. D. Preston 
Marfa 30 19.8 w4 01 1<)02.04 58 03.9 28480 IO 1s. 22 Do. 
Alpine 30 22. 2 w3 40 l<JOl. 94 58 48. 3 27884 lo lS. 12 Do. · 
Alpine 30 22. 2 w3 40 1<)02. 03 58 44. o 27970 IO 15. 22 Do. 
junction City 30 28.0 99 s3.4 I 1901.51 58 51.3 28253 20 465s.12 F. M. Little 
Sonora 30 35· 0 100 39. 9 . 1901. 54 59 oo. l 28409 20 4655. 12 Do. 
Valentine 30 35 104 30 / 1902, o6 58 o6. 7 28559 10 15. 22 E. D. Preston 
Qzonn 30 43. o 101 13. 8 ! 1901. S4 59 16. 4 23132 20 4655. 12 F. M. Little 
Llano 30 44 9B 41 1901 45 i 59 34.3 28o71 20 4655. 12 Do. 
Mason 30 45 99 14 1901.46 • 59 13.4 282o6 20 4655.12 Do. 
Hldomdo 30 52. o 100 39. 2 1901. 53 59 40. 1 27905 40 4655. 12 Do. 
Menard ville 30 54 99 51. 4 1901. 52 59 23. 6 27~4 20 4655. 12 Do. 
Lampasas 31 01 98 11 1901. 35 oo o6. 6 27532 20 4655. 12 Wallis & Little 
Belton 1 31 03. 5 W 28.> 1901. 34 6o oo. 8 , 27642 20 46s5. 12 Do. 
Kent 31 04. 2 104 14. 2 1902. o6 58 s2. o I 2828s IO 15. 22 E. D. Preston 
Brady 31 07.s 99 21.0 1901.44 59 40.1 I 28o51 20 4os5. 12 F.111. Little 
San Saba 31 11.1 98 43 1901.45 60 09.5 2n24 20 4655.12 Do. 
Sherwood 31 ''1 100 48.4 1901.55 59 36.4 • 28o24 20 465s.12 Do. 
Pecos 31 20. o 103 33 1901. 90 59 23. 7 27815 10 •S· 12 E. D. Preston 
SnnAngelo 3127.8 10026.4 1901.56 5952.9 27918 20 465s.12\F.ll1.Liltle 
Point Rock 31 30. 2 99 55. o 1901. 41 6o 18. 2 27585 20 4655. 12 Do. 
Groesbeck 31 31.5 ¢ 31.0 1901.33 6o 39.4 27490 20 4655.12 Wallis&Little 
Dollinger 31 44· 8 99 58. o 1901. 40 .

1 

6o 17. 3 27525 20 . 46s5. 12 F. M. Little 
Guadalupe 31 48. 9 103 54. 6 1902. 07 S9 33. 6 27881 10 is. 22 E. D. Preston 
Coleman 31 49· 7 99 25. o 

1 
1901. 30 I 60 42. 4 27414 20 46ss. 12 Wallis f<. Little 

Colemnn 31 49· 7 99 25. o 1901. 39 ' 6o 43. 4 27447 20 465s. 12 F. M. Ltttle 
Colemnn 31 49· 7 99 2s. o 1901. 6o ; 6o 43. 9 : 27428 20 46SS· 12 Do. 
Sterling City 31 50.6 100 S9· s 1901 .61 I 6o 27. 8 ' 2;392 20 46SS· 12 Do. 
G!lrden City 31 Sl.5 101 28.8 1901.62 I 60 19.9 I 27345 20 46ss.12 no. 
Robert r.ee 31 53. 8 100 28. 9 1<)01. 61 I 6o 22. 3 27513 20 46s5. 12 Do. 
Stephenville 32 12, 7 C)8 12. 4 1901. 31 ; 61 20. o ! 27113 20 46s5. 12 'Yallis ~Little 

C
ll

0
1g

0
Srpadri

0
ngs 32 'S· 2 IOI 28. 4 1901. 62 60 4S· 5 : 2715s 20 46ss. 12 I·. Ill. Little 

,i, 32 23. 4 ' 100 S2.2 1900.<>6 61 16, o 26952 17 4655. 12 W. C. Dihrell 
Colorado 32 23.4 100 52.2 1901.64 61 14.8 26<)04 20 4655.12 F.M.Litlle 
Kaufman 32 34· 7 96 19.3 1901.32 61 57.9 26734 20 465s.12 Wallis & J,ittle 
Snyder 32 42. 6 100 55. 7 li)OI. 65 61 01. o 2712s 20 4655. 12 F. M. Little 
Albany 32 43·3 99 18.5 1901.66 61 43.3 26936 20 4655.12 Do. 
Roby 32 44. 7 100 22. I 1<)01. 65 61 42. s 26613 20 4655. 12 Do. 
Anson 32 4S.2 99 53. 7 1901. 66 61 48. 9 26s70 20 465s. 12 Do. 
Breckenridge 32 45· 8 ~ 53. 4 H)CJ. 67 61 31. 6 2688o 20 46SS· 12 Do. 
l'aloPinto 3246 <)817.1 1901.68 6200.4 26439 20 46ss.12 Do. 
Mineral Wells 32 48.5 9ll 05.6 19"1.69 61 ss.o 26668 20 46ss.12 Do. 
Graham 33 04. S 98 35.2 1901. 70 62 14. S ' 26376 20 4655. 12 Do. 
Aspermont 33 07.3 too 13.2 1900.95 61 41.5 I 267o6 17 46ss.12 W.C.Dibrell 
Aspermont 33 07. 3 100 13. 2 1901. 72 61 41. 9 1· 267o6 20 465s. 12 F. M. Little 
Haskell 33 09· 7 99 42.6 1901. 71 62 04. 2 26s90 20 46ss.12 Do. 
Clairen1ont 33 09· 7 100 44. 8 1901. 72 61 50. 41 26s31 20 46ss- 12 Do. 
Throckmorton 33 11. 1 92 ~· 8 1901. 71 62 08. 8 26469 20 4655. 12 !lo. 
1r"ecxkasrboknr

1
o
111 

33 13. • 98 . 7 1901. 69 62 28, 1 1 26344 20 46s5. 12 Do. 
33 26. 2 94 03. 4 1901. 34 63 10. 8 2s936 18 56. 13 'Y· Wti.nrich 

Benjamin 33 34. 4 99 47. 5 1901. 74 62 45.2 2s907 20 465s. 12 !•.Ill. L1.ttle 
Seymour 33 3S· 7 99 16. o 1900. 94 62 37. 3 26o12 17 4655. 12 W. C. Dibrell 
Seymour 33 35. 7 99 16. o 1901. 75 62 43. 1 26o16 20 4655. 12 F. M. Little 
Dickens 33 37. 3 100 49· 6 1901. 73 62 13. s 26394 20 4655. 12 Do. 
Guthrie 33 37.4 100 19.4 1901.74 62 24,9 '.26o97 20 46ss.12 Do. 
Gainesville 3337.1, 97 09 1900.04 63 01.2 26312 19 s677 J.A. Fleming 
Henrietta 33 49.> 91l 12 1900. 03 62 SS· o 200o3 19 5677 Do. 
Vernon 34 09.4 ·99 17.8 1900.01 62 ,59.8 2s911 19 s677 Do., 
Vernon 34 09. 4 99 17. 8 19<00. 94 63 01. 7 I 2s213 17 46s5. 12 "'· C. Dibrell 
MA

1
e
11

1anp
1
h
1
1
0
's 34 44.8 100 32 1900.01 63 22.0, 25800 19 5677 J.A. Fleming 

rl 35 13. 9 IOI SI 1900. 00 63 58. 4 ! 25426 19 S677 Do. 

--·------··------

l''i'AI!. 

[~o oh!-'en·ntions.] 



COAST AND GEODETIC SURVEY REPORT, 1902. 

Table of dip and intensity observations made between January, I897, and June 30, I902-Continue<l. 

Station. 

Brattleboro 
Rutland 
:ltontpelier 
Burlington 

Bristol 
Stuart 
Emporia 
Old Town 
)lartinsvitle 
Abingdon 
Houston 
Hillsville 
Chatham 
~farion 
Norfolk 
Wytheville 
Rocky Mount 
Pulaski 
Smithville 
Dinwiddie 
Tazewell 
Christiansburg 
Nottoway 
Petersburg 
Cape Charles 

~::~:ilfe 
Sale111 
Bedford City 
Bedford City 
Pearisbur1t 
Charles City 
Atnelia 
West Appomattox 
W. Appomattox S.111. 
Appomattox 
Lynchburg 
Fincastle 
Cumberland 
New Castle 
New Kent 
Richmond 
Richtnond 
Powhatan 
Buckingham 
Amherst 
Natural Bridge 
Goochland 
Accotnac 
l,ovingslon 
l,exington 
Covington 
Palmyra 
Pahnvra N. ?ti. 
GoshCn 
Milford 
I,,ouisa 
Charlottesville 
Cha rlottesvillc 
Charlottes\·illc 
Greenwood 
"'ann Springs 
~taunton 
Orange 
llurketown 
Standards,'ille 
Fredericksburg 
Madison 
Elkton 
Monterey 
Sta.fford 
Harrisonburg 
Culpeper 

VERMO:-:T. 

; :·--- f H- . [ Instrunu~uts. I 
: 

011 
• Date o 1 onzou- ______ _ 

:I,atitude. I 1tud~•- f ob~crva-1 Dip. Ital !ntcn- , Di/' 
! • tton. I s1ty. Mag r. circ c. 

Observer. 

--1--1--·----------
o I 1 0 I 0 I y 

42 48, 6 72 34. 41 :S.,8. 84 l 73 36. 2 17070 19 5677 
43 36. 7 72 59· 3 18<)8. 8o . 74 IO. 41 16599 19 5677 
44 1 s. o 12 32. 3 I 1898. 82 I 74 30. 2 16192 19 5677 
44 28. 1 n 11. 8 1898. s. I 74 33· 9 16266 19 5677 

E.Smith 
Do. 
Do. 
Do. 

36 36. 2 
36 39. 4 . 
36 40. 3 I 
36 40. 5 I 
36 42. 0 
3642.5f 
36 46.0' 
36 47. 2 

36 49.6: 
36 49· 6 : 
36 52. 4 . 
36 57. 0 

36 59. 9 . 
37 03. ~ I 
37 03.0 
37 04.9: 
37 07, 3 

37 "~ I 37 o8. 2 
37 13.8 
37 15.8 
37 17. I I 
37 18.4 
37 20. 0 
37 20.4 ! 
37 20.4 I 
37 20. 7 I 
37 21.4 
37 21.4 
37 22.0 
37 22. 0 
37 22, 6 
37 24. 6 
37 29. 5 
37 30. 6 
37 30. 9 
37 31.0 
37 32. 6 
37 32. 6 
37 32. R 
37 33. 6 
37 3.1· 6 
37 38.0 ·1 
37 40.8 
37 4!. I 

37 45·9 f 
37 47, 3 
37 47.6 
37 51.4 
37 ,)!, 4 
37 59· I 
38 01.2 
3S oi.5 
38 02. 6 
38 02. 6 
38 02.6 
38 03.4 
38 03. 4 
38 08.8 
38 14. 5 
3S 17.6 
38 17. 7 
38 18. 2 
38 22. 8 
38 24. 5 
3F. 24. 6 
38 24.6 
3~ 27. 0 
:ill 2f,.(, 

82 !O. 5 
8o r5.9 
77 32 
8o 56.9 
79 52. 4 
81 58. 5 
78 55. 7 
8o 43.8 
79 22. 9 
81 31.4 
76 16 
81 03.9 
79 53. l 
So 47,4 
78 39.9 
77 34.6 
81 31. I 

So 23. 9 
78 05. 7 
77 23. 4 
76 or.6 
79 05, 7 
78 24. 6 
8o o6.o 
n 31.3 
79 31.3 
8o 44. 5 
77 03. 2 

77 59. o I 
78 50. I 

1s so., I 
78 47. 7 
79 09 
79 52.9 
78 14.6 
8o o6.3 
76 59· I 
77 28 
77 28 
77 54. 9 
78 32. 4 
i9 03. I 
79 32. 4 
77 S3· 7 
75 42 
78 52. 6 
79 26.8 

~~it~ 
78 16. 3 
79 30. 4 
77 22. 0 

78 00. 5 
j8 .30·3 
7S 30. 2 

78 29. 7 
78 47· I 
79 44. 6 
7'J 04. 2 
78 o6. 2 
78 56. 2 
78 26. 8 
77 27. 4 
78 15.4 
j8 37. 0 

i9 35. 0 
77 24. 0 
78 51.9 
77 59. 1 

189'. 35 67 47. 8 
1901. 78 I 67 47. o 
18<)7· 40 68 IO, 5 
1902. 48 I 68 19. 5 
1901. 771 67 53. 7 
1897. 58 67 50. 0 

18<)7. 57 6k O<). 9 
1902. 47 : 68 27. 3 
1901. Sr I 68 17. 2 
189q, 36 68 06. 3 
1897. 39 I 68 38. 9 
1898. 37 68 23. 8 
1901. 76 6S 33. 8 
1902. 46 68 34. 3 
1901.87 68 27.5 
1901.90 68 39.6 
18y8. 38 6.' 24. 9 
1897. 5'l 6S 42. I 
1901. 88 68 33. 6 
1901. 8<) 6S 45. 9 
1900. 41 6<J o'. 6 
1901. 7-1 6~ 18. 7 
1901. 83 68 40. 8 
1900. 41 6S 58. 8 
1901. 75 69 14. 7 
1902. 43 6<) 14. 6 
1902. 46 68 44. I 

1901. 66 68 45. 3 
190 I. 86 6.' 49.2 
1901. 81 68 35. 6 
1901. 82 68 30. 9 
1901. 82 6<) 02. 6 
1901. 73 68 56. 2 
1902. 44 69 10. 0 
1901. 84 6S 55. 0 
1902. 45 (,q S7· 7 
1901. 64 6y 04. I 

1897.36 6<) 03.4 
l(/01. 63 6<) 05. 0 

1901. 85 68 55· 4 
1901. 67 6.q 45· 5 
1901. 73 6<) 20. 8 
1900. 32 61) 12. 61 
1901. 66 69 o;;. 6 
1897. 38 6<) 25. 9 : 
1901.71 (•)30.41 
18<)7. 6o 6<) 32. 0 

1900.33 6911.0: 
1')01. 68 6<i o,,. 2 : 
1901.6S (x) 12.~ I 
1900. 48 6<) 25. 8 ' 
1 C)OO. 34 69 22. 2 . 
l9QI. 70 6<) 25. I ! 
1897. 55 6<) 4i. 0 I 

1900. 32 69 39. o :I 

IC)Ol. jO 6cj 42. 0 

1900. 33 6y 33· I 
1900. 48 6<) 2,). 0 : 

1900. 41 (X) 39 .. 1 I 
1900. 34 71 3r. 3 
1900. 49 (x) 45· 3 : 
1900. 51 (X) 49· 7 1· 

1900. 35 (•) 47. 9 
11)<)0. 51 69 49. 3 '. 
1900.51 69 50.9 
1900.44 0 37.4 
1900. 62 0 45. 1 
1900. 49 0 49. 2 
1897. 54 70 20. 2 

2236o 
22446 
21758 
21852 i 
22301 
22376 
22038 
2176o 
21843 
22138 i 
21s00 . 
218.<;4 
21762 
216c·4 
216<).q 
216o5 
21852 
21592 
21563 
21285 
21028 
22o69 
21485 
21304 
20<)64 
21oo6 

~~~B~ 
~:~j~ 
21465 
21345 
21109 
214o6 
21263 
21130 
21238 
21160 
2126<) 
21720 
2112S 
210S6 
21135 
2oli83 
20.~56 
20916 
21110 
21370 

20S75 

2102S 
20724 
2os48 
2ori18 
20768 
2oySo 
20702 
1y612 
20012 
20594 
2061 I 
2oC1:?0 

205r7 
20787 
205¢ 
20536 
19948 

19 
21 
20 
II 
21 
20 
20 

II 
21 
19 
20 
'9 
21 
ll 
21 
21 
19 
20 
21 
21 
17 
21 
ll 
20 
21 
II 
11 
21 
21 
21 

21 
21 
II 
21 
II 
21 
20 
21 
21 
21 
21 
20 
21 
20 
21 
20 
20 
21 

17 

21 
20 
20 
21 
17 
17 
17 
17 
17 
17 
17 
17 
17 
17 
8 

17 
20 

5677. 12 E. Smith 
24. 12 W. F. Wallis 

5676. 12 J. II. Baylor 
15. 24 E. D. Preston 
24. 12 W. F. Wallis 

5676. 12 0. B. Frcuch 
5676. 12 Do. 

15. 24 E. D. Preston 
24. 12 W. F. Wallis 

5677. 12 E. Smith 
5676. 12 J. JI. Baylor 
5677. 12 E. Smith 

24. 12 W. F. Wallis 
15. 24 J:;. D. Preston 
24.12 W. F. Wallis 
24 12 Do. 

5677. 12 E. Smith 
5676. 12 0. B. French 

2.J. 12 w. F. Wallis 
24. 12 Do. 

56~~: :~ {v'.\/l~~~Wis 
24. 12 Do. 

5677. 12 J. D. Thompson 
24. 12 W. F. Walhs 
15. 24 E. D. Preston 
15. 24 Do. 
24. 12 W. F. Wallis 
24. 12 Do. 
24. 12 Do. 
24. 12 Do. 
24. 12 Do. 
24. 12 Do. 
15. 2.\ E. D. Preston 
24. 12 W. F. Wallis 
15. 24 E. D. Pr~ston 
24. 12 W. F. Wallis 

5676. 12 J.B. Baylor 
24. 12 W. F. Wallis 
24.12 Do. 
24.12 Do. 
24. 12 I Do. 

5677. 12 Bro\\'11 & ~rhompson 
24.121 W. F. Wallis 

5676. r2 J. JI. Baylor 
24. 121 W. F. Wallis 

5676. 12 0. ll. French 
5677.12 · J. D. Tho111pson 

24. 12 · W. F. Wallis 
24. 12 Do. 

· 4655. 12 W. ~I. Brown 
: 23. 3 J.B. Baylor 
! 2.J. 12 \V. F. \\'allis 

I 
5676. r2 O. B. French 
5677. 12 Bnr:1..-n & 1~ho111pson 

24.12 W.1•. Wallis 
46,55. 12 W. !II. Brown 

I 4655. 12 Do. 

1

4655. 12 Drown & 'fhon1pso11 
4655.12 W. :II. Brown 
4655. 12 no. 
4655. 12 Do. 
4655. I 2 I )o. 

[ 4655. t :! I>o. 

I 4655. 12 Do. 
4655. 12 I Do. 

I 
12. 12 J. W. ~tiller 

465.1.12; W.!l!.llrown 

__ ...'.. __ ____.___ 
5676. 12 , o. ll. French 

I 



APPENDIX NO. 6. MAGNETIC DIP AND INTENSITY. 

Table o.f dip a11d i11tensiiy observations made between January, r897, a11d June 30, r902-Co11tinued. 

Station. 

Culpeper 
Calverton 
Luray 
Alwington 
\\'ashington 
:Manassas 
Fairfax Court-House 
Fairfax Court-House 
Woodstock 
Cherrydale 
Cherrydale 
Cherrydale 
Cherry<lale 
Chcrrydale 
Rectortown 
Front Royal 
Strasburg 

' Leesburg 
I Leesburg 

I 
Round Hill 
Round Bill 

I 
Winchester 

Seattle 
Seattle 
Everett 
:'\1oun t Vernon 
San Juan Island 
New Whatcom I 

-----
Princeton 
Welch 
Jlaileysville 
Hinton 
\Villinn1son 
Occnnn 
Alderson 
Beckley 
I .. ewishurg 
Logan 
Dunlow 
Fayetteville 
Madison 
Marlinton 

if:,;,\1i~1 
Sun1111crsville 
Ch11rleston 
Chnrleston 
Catnden on Gauley 
Huntington 
Clnv 
Addison 

~~~~~~Id 
Travellers Repose 
Cave 
Franklin 
Pickens 
Sutton 
Hn1shf,'ru11 
Bever y 
Ripley 
Glehe 
Duckhnnnon 
\\'eston 
Moorefield 
Hendricks 

J,atitude.1 

0 I 

38 28. 8 
38 37.9 
38 40. 0 
38 42, 2 
38 42. 7 
38 45. 0 
38 50. 6 
38 50.6 
38 52. 5 
38 53. 8 
38 53. 8 
38 53. 8 
38 53. 8 
38 53.8 
38 54. 2 
38 55. 2 
38 58.9 
39 o6. 9 
39 o6.9 
39 o8 
39 o8 
39 10.4 

47 36. 5 I 
47 ~-6 
47 

48 27. 8 
48 23. 61 

48 44. I 

37 22. 2 I 
37 26 
37 36 
37 40 
37 40 
37 42 
37 43. 0 . 
37 4i 

I 37 48 
37 51 
38 02. 3 
38 03 
3S •J4 
38 13 
38 13. I 
38 17 
38 17 
38 21, 2 
38 21. 2 
38 22 
38 25. 5 
38 28 
38 2~ 
3'i 29 
38 32. I 
38 32 
3~ 33 
38 39 
3'i 39· 0 
38 39. 2 
38 50 
38 50. s 
38 49. 7 
38 59 
38 59. I I 
39 02.0 I 
39 04 
39 03.6 

Lon 
tud 

--
0 

gt 
e 

I 

-

77 5 9· I 

77 4 I.I 
78 2 
77 4 

7.0 
6.6 

78 .9 
77 . 5 
77 I 8.5 
77 I 8.5 
78 :1 1.6 
77 
77 
77 
77 
77 

o6 
o6 
o6 
o6 
o6 

. 7 

. 7 

. 7 

. 7 

. 7 

;n 2. 7 
!. 7 

j8 2 !. 2 
77 3 4.0 
77 
77 4 

.o 

. 4 ~ 
77 4 6 • 4 
78 I 0,0 

122 20. 0 I 
122 18.4 

!~~ ~~.2 I 
122 58. I I 
122 29. 4 

81 op I 
81 35.0 
81 40. 1· 
8o 53 
82 16 
81 38 
ho 39.3 
81 l:.! 
8o 27 
81 59 
82 25. 6 
81 o6 

I 81 48 
So o6 
82 26, I 
8z o6 
80 ,51 
81 37.5 
81 37. 5 
80 35 
Bi 27. o 
~I 05 
80 24 
8o 03 
81 55 
79 4i 
79 27 
79 20 
Ho 12. 7 
8o 42. 8 

79 15 I 
79 53. 4 
81 43 
i9 13 ! 
8o 14.3 I 
8o 28.5: 
78 58 
79 37. 8 ! 

VIRGINIA-Continued. 
------------- ____ ,. ______ _ 
I Iustnuiients. Hori?.on-1 _______ _ 
ta! inten- I D" I 

sity. Mag'r. cir~fe. 

Date of 
ohservn- Dip. 

tion. 
Observer. 

---- - --- ---- ------- ----------
0 I 

1900.31 70 17. 2 
1900.34 70 23. 0 
1900. 53 70 o6.1 
1900.34 70 10.6 
1900,52 70 14. 3 
1900. 30 70 12. 4 
1897. 52 70 "9· 0 
1900. 62 70 03. 4 
1897. 62 70 16.8 
1896. 74 70 42. 0 
1897.45 70 40. 2 
1898.61 70 40. 2 
1899. 70 70 37. 8 
1900. 48 70 37. 9 
1900. 39 70 22. 3 
1900. 52 70 14. 7 
1900.39 70 21.8 
1897. 48 70 26. 0 
1900. 61 70 29. 5 
1897. 48 70 43. 3 
1900. 40 70 32. 7 
1900.40 70 30. 9 

')' 
Drown & Thompson 19')18 20 5677. 12 

56.13 {v A. Flemiug 
20322 17 4655. 12 .M.Brown 
20446 18 23.34 I~. A. Bauer 
20238 17 4655. 12 W.M.llrown 
20332 20 5677. 12 Brown & Thompson 
20470 20 5676. 12 O. D. French 
20442 8 12. 12 J. W. Miller 
20288 20 5676.12 O. ll. French 
199'}0 11 5677. 12 E. D. Preston 
19958 II 56n. 12 Do . 
19940 19 56n. 12 Do . 
19750 3 18 Do. 
19944 8 12, 12 Do. 
20137 17 4655 .. 12 W.M.llrown 
20211 17 4655. 12 I Do. 
20162 17 4655. 12 Do. 
20043 II 56n. 12 C.H. Sinclair 
20033 8 12, 12 J. W. Miller 
19949 II 5677. 12 C. H. Sinclair 
19950 8 12. 12 {v W. Miller 
20018 17 4655. 12 .M.Brown 

WASHINGTO:\'. 

····-·--·-- ·--------
1900. 861 70 53· 6 21. 12 \V. \\'cinrich 

70 54. 6 1~74 4 21, 12 Do. 
:~:~. 71 07. 7 I 38 4 21. 12 Do. 
1~00,88 . 71 20.4 18 58 4 21. 12 Do. 
I 97.65 I 71 11.0 

~~: 4 18 ]. ] .Gilbert 
1900.87 I 71 31.0 4 21, 12 "" \Veinrich 

-·--··---------

WEST YIRGJNIA. 

1900.41 68 50. 2 21471 20 5676. 12 ! J. D. Thompson 
1900.42 68 32. 6 21818 20 5676. 12 Do. 
1900. 43 68 55. 7 2156o 20 5677. 12 Do. 
1900. 34 68 51.5 21424 20 5677. 12 Do. 
1900,44 68 54. 2 21614 20 5677. 12 Do. 
1900.43 69 09. 0 21342 20 5677. 12 Do. 

, 1898. 42 69 01.6 21491 19 5677. 12 1\. Sniith 
1900. 35 6') oz.8 21293 20 5677. 12 ]. D. Thompson 
1900. 34 (I<) 09. 0 21161 20 56n. 12 Do. 
1&;·45 69 13.0 21074 20 5677. 12 Do. 
I • 39 69 23.0 21203 19 56n. 12 E.Smith 
1900. 36 69 19.6 20999 20 56n. 12 J. D. Thompson 
1900.45 69 13.3 21183 20 5677. 12 Do. 
1900. 45 (><; 30. I 20<)62 17 4655. 12 W.l\t.Urown 
1&,.~. 40 69 32. 0 21102 1q 56n. 12 I-:.s1nith 
1900. 46 6') 31. 8 21166 20 56n. 12 J. D. Thompson 
1900. 36 69 44.8 2o820 20 51>77. 12 Do. 
189i1. 43 69 40.8 =i 19 5677. 12 ~. Stnith 
1900. 37 (><; 32. 4 20 5677.12 J. D. Thompson 
1900.47 69 37· 3 20<;46 17 4655. 12 \V. l\I, Brown 
1898, 41 70 IO. 8 20671 19 5677. 12 :H. Smith 
1900.37 69 51.4 2o685 20 5677. 12 {· D. Tho111pso11 
1900. 47 69 46.1 20782 17 41>55. 12 :v. l\l. Brown 
ly<A>. 46 hC) 49.4 2o617 17 4055. 12 Do. 
1900. 38 69 51. 7 20757 20 5677. 12 \· D. Thompson 
1900. 45 "9 54. 7 20597 17 4655. 12 V. !\I. Drown 
l<,00. 44 0 53.3 20564 17 4655. 12 Do. 
ll)OO. 44 6~ 59. 3 204<J-S 17 4655. 12 Do. 
IO<}'i. 51 70 02. 7 ~~!~ 19 5677. :2 E.Smith 
18<;S. 49 69 54. 4 19 56n. 12 Do. 
1900. 4:1 70 07. 9 203(1<) 17 4655. 12 W.!11.llrown 
189S. 5S 70 oo.6 2046.S 19 5671- 12 1'.Smith 
1900.40 iO 14. 6 20482 20 5077. 12 J. D. Thompson 
1900.43 70 13. 2 20332 17 4655. 12 W.111.llrown 
1S<)S. 50 jO 05. 8 20582 19 56n,12 E.8mith 
1R9~.51 70 12.8 2o610 IQ 56n. 12 Do. 
190<>. 42 70 24. 0 20170 ,7 465s. 12 \V. i\f. Brown 
109-~. 58 70 17.6 \ 20284 19 56n.12 E.Smith 
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Table of dip and i11te11sity observations made between Ja1111alJ', F897, and J1111e 30, F902-Continued. 

WBST VIRGINIA-Continued. 

I I.ongi- Dntc of [ Horizot 
Station. Latitude. observa~ Dip. ta! i11te tude. tiou. slty. 

1- ________ , 

n-
Mag'r. 

Observe 

Instruments. 

---- --------
0 I 0 I 0 , . 

y 
Philippi 39 o8, I 80 03. 2 1&;8.57 70 I2.0 I 20418 
Falls 39 IO 79 07 I~.42 20 27.4 I :?0146 
Harrisville 39 II. 2 81 03. 2 I • 4; 70 '9·3 I 20370 
Parkersburg 39 16. I I 81 33.6 18()8. 46 70 36. 4 20254 
Clarksburg 39 16.9 8o 19.6 1&;8. 48 70 29. 0 20324 
Charlestown 39 17 77 51. 1900.24 70 40.0 i 19742 
West Union 39 18. 21 8o 48 1900. 39 70 35· 6 20174 
Romney 39 21.0 78 43· 4 1900. 24 10 37. 5 I 19968 
Grnfton 39 22. 4 fio OI. I 1898.56 jO 2';.6 . 20355 
Marti us burg 39 27 7~ 58 1900. 14 70 28.21 19980 
Keyser 39 26. 9 7 59.4 18<)8. 59 ;o 41.4 19982 
Kingwood 39 28, 5 79 41. 2 1~.23 ~~ :n i 20205 
Paw Paw 39 32. I 78 26. 2 I .45 1g8o6 
Morgantown 39 37. 5 79 57· I 1900. 22 70 52.3 I 19963 
.Morgantown .39 37. 5 79 57.1 1~.47 70 53. 4 19973 
Wheeling 40 03. 5 80 44. 4 I 8. ~5 71 35. 2 I 19379 

WISCONSDI . 

I 
Prairie du Chien . 43 04.0 1· 91 o8.6, 1900.841 73 05.61 18240 II 5676. 131 W.G.Cndy 
Madison 4.1 04. 5 89 25. 3 1900. 85 73 45.8 17828 I II 5676. 13 Do. 
IA Crosse 43 49. 9 I 91 13. 7 1900.~3 73 47·3 I 17333 Jr 5676. 13 Do. 

-------------
\\'VO:lfING. 

[No observations.] 

BRl'I'ISH CQI,UJ\fllIA. 

Union Spit I 49 40 124 55 1900. 68 71 30.41 2i. 121 W. Weinrich 
Com ox I 49 40 124 55 1900.83 jl 30, I 2r"'. 12 Do. 



-------·- - -------·------··---· -· -· --· --:..--._-::--=-· .. =..:....:.=---=-.::.. - -·· :-====:..====== 

APPENDIX No. 7 . 
. REPORT 1902. 

HA \VAIIAN GEOGRAPHIC NA1\1ES. 

CO:llPILED IJY 

W. D. ALEXA~DER, 

Assistant, United States Coast and Geodetic Survey. 



Blank page retained for pagination 



CONTENTS. 

Page. 
Preface................................................................................... 371 
Hawaiian geographic names: 

Islands ......................................................................... '. . . . . . 373 
Districts: 

Island of Hawaii............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373 
Island of Kauai ..................................... :.............. . . . . . . . . . . . . . . 374 
Island of l\1aui... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 373 
Island of Molokai. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374 
Island of Oahu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374 

Channels ................................................ .- . . . . . . . . . ... . . . . . . . . . . . . . . . . . 374 
Bays and harbors: 

Island of Hawaii. . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374 
Island of Kauai ............................................ ·...................... 374 
Island of Lanai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374 
Island of Maui... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 
Island of Molokai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 
Island of Oahu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 

Capes and points: 
Island of Hawaii... . . . . ..... ·... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 
Island of Kahoolawe. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 
Island of Kauai. ........... .'.......................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 
Island of Lanai... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 375 
Island of Maui........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376 
Island of Molokai. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3j6 
Island of Niihau. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376 
Island of Oahu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376 

Rivers and streams: 
Island of Hawaii.......................................... . . . . . . . . . . . . . . . . . . . . . . . 376 
Island of Kauai................................................................... 377 
Island of l\Iaui. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377 
Island of Oahu ................... ·. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 377 

Ponds .................. ·.· .. · · · · ...... · · · · · · · · · · · · · · · · ... · . · · ... · .. · ·. · · · · · · · · · · · · · ·.. 377 
EleYations: 

Island of Hawaii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 380 
Island of Kahoolawe... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379 
Island of Kauai... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 378 
Island of I.,anai ........................................ · · · . · · . · · · . · · · . . . . . . . . . . . . . 379 
lslaml of Maui ........................................... ·. . . . . . . . . . . . . . . . . . . . . . . . 379 
Island of l\folokai. ..................................... · · ............... · . . . . . . . . . 379 
Island of Molokini.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 379 
Island of Oahu .......................................... : . . . . . . . . . . . . . . . . . . . . . . . . 378 

10515--(}~--2-! 



3 70 CONTENTS. 

Hawaiian geographic names-Continued. Page. 

List of lands: 
Island of Hawaii. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381 
Island of Kauai... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 392 
Island of Lanai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390 
Island of Maui. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386 
Island of Molokai. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 389 
Island of :N"iihau... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393 
Island of Oahu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 390 

Towns, villages, and hamlets: 
Island of Hawaii . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 393 
Island of Kauai. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394 
Island of Lanai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394 
Island of Maui. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 394 
Island of Molokai. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395 
Island of Oahu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395 

Meaning of Hawaiian geographic names.................................................... 395 
Glossary ............ : ........................................................ ·. · ... · · . . . 396 
Alphabetical list of Hawaiian geographic names . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 



PREFACE. 

The importance of securing uniformity in geographic nomenclature in all portions 
of the territory of the United States at the earliest practicable date being constantly felt 
in this office, Prof. V./. D. Alexander, Assistant United States Coast and Geodetic 
Survey, was instructed to compile the following list and glossary for the Territory of 
Hawaii. The brief biographical sketch of Professor Alexander is inserted to show his 
peculiar fitness for this task, and it is believed that he is the most .reli;ible living 
authority on the subject. 

He was born at Honolulu, Hawaii, April 2, 1833, soon after the arrival of his 
family in the islands, his father, Rev. \V. P. Alexander, having gone to the islands in 
1832 as a missionary. 

He was educated in the mission school at Punahoa, near Honolulu, and at 
Harrisburg, Pa., and graduated at Yale College as salutatorian in 1855 with the degree 
of A. M. He was a tutor at Beloit College, \Visconsin, in 1856, and a teacher in an 
academy at Vincennes, Ind., in 1857. 

He returned to the islands in 1858 and held various positions of trust and 
importance, as follows: Professor of Greek, Oahu College; president Oahu College, 
1864-1871; surveyor-general Hawaiian Islands, 1872-1901; member of privy council, 
l 884; member of board of education, l 887-1900; commissioner to International Meridian 
Conference at Washington, D. C., 1884; Fellow Royal Geographic Society, 1892; com
missioner from the Provisional Government to the United States, 1893; member of 
Astronomical Society of the Pacific; Assistant United States Coast and Geodetic Survey, 
February l, 1901. 

He is the author of the following publications: A Brief History of the Hawaiian 
People; History of the Later Years of the Hawaiian 1'.fonarchy and of the Revolution; 
Brief Hawaiian Grammar; Introduction to L. Andrews' Hawaiian Dictionary; Ancient 
Systems of Land Tenure it! Polynesia; Relations between Hawaii and Spanish America; 
Proceedings of the Russians on Kauai; The Uncompleted Treaty of Annexation, 1854. 

His intimate acquaintance with the subject as surveyor-general of the islands for 
a term of twenty-nine years and his lifelong familiarity with the language make him 
a recognized authority, and the Survey is fortunate in being able to p.tblish this 
contribution from his pen. 

EDITOR. 

WASHINGTO~, J)., C., .April 5, I902. 
371 
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HAWAIIAN GEOGRAPHIC NAMES. 

THE PRONUNCIATION OF HAWAIIA:N WORDS. 

The consonants in general are sounded as in English. :No distinction was formerly 
made between the sounds of J(" and T, or between those of L and R. The sound of 
the letter 1¥ generally approximates to that. of Vbetween two vowels. A is sounded 
as in father, E as in they, I as in marine, 0 as in note, U as oo in moon. Ai when 
sounded as a diphthong resembles the English ay or the Italian ai, and au the English 
ou as in loud. 

Besides the sounds mentioned ·above, there is in many words a slight gutteral 
break between two vowels, where the Polynesian Khas been dropped, as in i'a for ika, 
a fish. 

Every word and every syllable must end in a vowel, and no two consonants ever 
occur without a vowel sound between them. The accent of about five-sixths of the 
words iii the language is on the penult. A few of the proper names are accented on 
the final syllable, as Puako', Mana', etc. 

~nn1es 

Hawaii 
Kahoolawe 
Kauai 

Hamakua 
Hilo 

Area I 
squnre;n~l;; 

"69 I 
547 I 

Ka-u, south extremity 

Hamakualoa 
Hamakuapoko 
Hana, eastern extremity 

Kaanapali 

ISLANDS 
Aren 

~nines square n1iles 

Lanai 
Maui 
Molokai 

DISTRICTS 

ISLAND OF HAWAII 

North Kohala 
South Kohala 

ISLAND OF MAUI 

Eastern Division 

Honuaula 
Kahikinui 
Kaupo 

\Vestern Division 

Lahaina 

a Approximate. 

139 
728 
261 

Nn111es 

l\Iolokini 
Niihau 
Oahu 

North Kona 
South Kona 
Puna 

Kipahulu 
Koolau 
Kula 

Wailuku 

Area 
sqnnre 111iles 

o. 2 

97 
598 
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DISTRICTS-Continued 

Kalualrni, the western sec
tion 

ISLAND OF MOLOKAI 

Kona, on the south side Koolau, on the north 
side 

Ewa 
Kona 

Halelea, north side 
Kona, south side 

Name 
Hakalau Bay 
Hilo Bay 
Honaunau Bay 
Honuapo Landing 
Honoipu Landing 
Honomu Landing 
Kaalualu Landing 
Kahoiawa Bay 
Kailua Bay 
Kauhak6 Bay 
Kawaihae Landing 
Kealakekua Bay 
Keauhou Landing 
Keauhou Bay 

Hanalei Bay 
Hanamaulu Bay 
.Hanapepe Bay 
Koloa Bay 

Awalua Landing 

ISI,AND OF OAHU 

Koolauloa 
Koolaupoko 

ISI,AND OF KAUAI 

Koolau 
Na Pali 

CHANNELS 

Alalakeik;, between Maui and Kahoolawe 
Alenuihaha, between Maui and Hawaii 
Auau, between Lanai and Maui 
Kaieiewaho, between Oahu and Kauai 
Kai o Kalohi, between Molokai and Lanai 
Kaiwi, between Oahu and Molokai 
Kumukahi, between Kauai and Niihau 
Pailolo, between Maui and Molokai 

BAYS AND HARBORS 

ISI.A:-;D OF HA WAil 

District Name 

\Vaianae 
Waialun 

Puna 
\Vaimea 

North Hilo Keokea Landing 
Hilo Laupahoehoe Landing 
South Kona Maulua Bay 
Ka-u Mahukona Harbor 
North Kohala Milolii Landing 
North Hilo Okoe Landing 
Ka-u Onomea Bay 
North Kona Ookala Landing 
North Kona Poho iki Landing 
South Kona Puak6 Bay 
South Kohala Punaluu Landing 
South Kona Waipio Landing 
Puna Papaikou Landing 
North Kona 

ISLAND OF KAUAI 

Halelea Lawai Bay 
Puna Nawiliwili Bay 
Kona Wahiawa Bay 
Kon a Waimea Bay 

JSl,AND OF I,ANAI 

North end Manele Harbor 

District 
North Kohala 
North Hilo 
North Hilo 
North Kohala 

.South Kona 
South Kona 
North Hilo 
North Hilv 
Puna 
South Kohala 
Ka-u 
Hamakua 
North Hilo 

Kona 
Puna 
Kona 
\Vaimea 

South end 
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Nnme 
Honokahua Bay 
Honolua Bay 
Huelo Landing 
Kahakuloa Bay 
Kalmlui Bay 
Kapueokahi Harbor 
Keanae Landing 
Lahaina Roadstead 

Halawa Bay 
Kalaeloa Landing 
Kalaupapa Landing 
Kalawao Landing 

Hanauma Harbor 
Honolulu Harbor or Kou 
Kahana Bay 
Kaiaka Bay 
Kalihi Entrance . 
Kaneohe Bay 

Name 
Akakoa Point 
Alia Point 
Hanamalo Point 
Kaiwi Point 
Ka Jae Point 
Kamilo 
Kauhola 
Kauluoa 
Kauna 
Keahole 

Kealaikahiki 

Kahal a 
Kailiu 
Kalaehonu 
Kaowahi 
Kapuhi 
Kawai 

Kaena Point 
Paakai Point 

BAYS AND HARBORS-Continued 

ISLAND OF MAUI 

District 
Kaanapali 
Kaanapali 
Hamakualoa 
Kaanapali 
Wailuku 
Hana 
Koolau 
J,ahaina 

Name 
La Perouse Bay 
Maalaea Bay 
Makena Anchorage 
Mokae Landing 
Mokulau Landing 
Napili Bay 
Nuu Landing 

ISLAND OF MOLOKAI 

Kona 
Kona 
Koolau 
Koolau 

Kamalo Landing 
Kaunakakai Harbor 
Pelekunu Bay. 
Pukoo Landing 

ISL~ND OF OAHU 

Kon a Koolau Bay 
Kon a Moanalua Bay 
Koo!auloa Pearl Lochs 
Waialua Waialae Bay 
Kon a Waialua Bay 
Koolaupoko Waimea Bay 

CAPES AND POINTS 

ISLAND OF HAWAII 

Di>itrict Name 
Koh ala Keawekaheka 
Hilo Keikiwaha 
South Kona Kumukahi 
North Kona Laupahoehoe 
Kau 'Leleiwi 
Kau Lae Loa 
Kohala Lae Mano 
South Kona Palemano 
Kau Upolu 
North Kona 

ISLAND OF KAHOOLAWE 

ISLAND OF KAUAI 

Puna Kawelikoa 
Napali Kokole 
Halelea Makahuena 
Halelea Mamaloa 
Hale lea Puu Poa 
Puna Ukula 

ISLAND OF I,ANAI 

Kaa Wahie Point 
Palawai 

District 
Honuaula 
Wailuku 
Honuaula 
Hana 
Kaupo 
Kaanapali 
Kati po 

Kona 
K01ia 

Koolau 
Kon a 

Koolaupoko 
Kon a 
Ewa 
Kona 
Waialua 
Koolauloa 

District 
South Ko11a 
North Kona 
Puna 
North Hilo 
Hilo 
South Kona 
North Kona 
South Kona 
Koh ala 

Puna 
'Vaimea 
Kona 
Kona 
Hale lea 
Kona 

Paomai 
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Name 
Apole Point 
Hakuhee Point 
Hawea Point 
Ke Lae o ka Ilio 
Kamanawa Point 
Kapukaulua Point 
Kauiki Head Point 
Keanae Point 
Kekaa Point 
Lipoa Point 
Makaaikuloa Point 

Ka-puu-poi 
Ka-!ae-loa 
Ka-lne-o-kn-h i u 
Ka-lae-o-ka-ilio 

Kawahoa Point 
Kona Point 
Oku Point 

Kaena Point 
Kahuku Point 
Kalaeloa Point 
Kaneilio Point 
Kawaihoa Point 
Lae-o-ka-Oio Point 

Name 
Aho le 
Aleamai 
Hakalau 
Honokane 
Honolii 
Honopue 
Kaawalii 
Kahuwa 
Kaiwiki 
Kaiwilahilahi 
Kaupakuea 
Kolekole 
Kulaimano 
Kulanakii 
Laupahoehoe 
Malamalamaiki 
Maulua 

CAPES A:ND POINTS-Continued. 

ISI,AND OF MAUAI 

District Name 
Kaupo l\fakaakini Point 
Kannapali Makaluapuna Point 
Kaanapali Makoloaka Point 
Kaupo Papaka Point 
Kaupo Pauwalu Point 
Hana Pohnku Eaea Point 
Hana Puehu Point 
Koolau Puu Koae Point 
Kaanapali Puu ::.\Iakawana Point 
Kannapali Puunoa Point 
Kipalmlu Puu Olai 

ISLAXD OF MOLOKAI 

Kona 
Konn 
Koolau 
Kaluakoi 

Kn-lae-o-ka-laau 
Ka-lae-milo 
Kn-lne-o-ka-pahu 
Ka-leina-o-papio 

ISLAND OF NIIHAU 

SE. 
w. 
NE. 

Pahau Point 
Puuwai 

ISLAND OF OAHU 

Waialun Lahilahi Point 
Koolauloa Laie Point 
Ewa Leahi Point 
\Vaianae l\laknpuu Point 
Kona Mokapu Point 
Koolauloa 

RIVERS AND STREAl\lS 

!SI.AND OF HAWAII 

District Name 

Hilo N'anue 
Hilo Niulii 
Hilo Ookala 
Kohala Ope a 
Hilo Pahoehoe 
Hamakua Papaikou 
North Hilo Pohakupuka 
Hilo Pololu 
Hilo Poopoo 
Hilo Puumoi 
Hilo Umauma 
Hilo Waikaumalo 
Hilo Wailuku 
North Hilo \Vaimanu 
North Hilo Wainaku 
Hilo Waiolama 
North Hilo Waipio 

District 

Kaupo 
Kaanapali 
Kool1n1 
Honunula 
Koolnu 
Kahikinui 
Hamnkualoa 
Kaanapali 
Kaannpali 
Lnhaina 
Honuaula 

Kaluakoi 
Koolau 
Koolau 
Koolau 

SW. 
NW. 

\Vainnae 
Koolauloa 
Kona 
Konn 
Koolaupoko 

District 
Hilo 
Kohala 
North Hilo 
Hilo 
Hilo 
Hilo 
North Hilo 
Kohala 
Hilo 
Hilo 
Hilo 
Hilo 
Hilo 
Hamakua 
Hilo 
Hilo 
Hamakua 
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Nnme 

Aliomanu 
Anahola 
Hanalci 
Hanapepe 
Huleia 
Kali hi 
Kapaa 
Kawaihoolana 
Kilauea 
Koloa 

Ai ca 
Halchaku 
Hanawi 
Hanahoi 
Honokahau 
f!onokahua 
Honokowai 
Honolua 
Honomanu 
Honopou 
Kahakuloa 
Kailua 
Wai o Kamilo 
Kapaula 
Kauaula 
Kol ea 
Maliko 

Halawa 
Hoaeae 
Kahana 
Kailua 
Kaukonahua 
Kawailoa 
Manoa 
Moanalua 
Niuhelewai 
Nuuanu 

Nan1c 
Waiau 
Nono 
Wai Anapanapa 

RIVERS AND 8TREAMS-Continued. 

ISI,AN'D OF KAUAI 

District Natne 

Halelea Lawai 
Halelea Lmnahai 
Halelca l\lakaweli 
Kon a Mol(•aa 
Pmm 'Vahiawa 
Halelea Wailua 
Puna \Vaimea 
Puna Wainiha 
Halclea Waioli 
Kon a Waipake 

!~I.AND OF MAP! 

.Koolau Nahiku 
Hamakualoa Nuaailua 
Koolau Olualu 
Hamakualoa Opuola 
Kaauapali Paakea 
Kaanapali Palauhulu 
Kaanapali Pauwela 
Kaanapali Puumahoe 
Kool au Ukumehame 
Hamakualoa 'Vahincpee 
Kaanapali Waihee 
Hamakualoa 'Vaikamoi 
Koolau Waikapu 
Koolau \Vailua 
Lahaina Wailua 2d 
Koolau Wailuku 
Hamakualoa 

ISLAND OF OAHU 

Ewa 
Ewa 
Koolauloa 
Koolaupoko 
\Vaialua 
Waialua 
Kona 
Kon a 
Ko pa 
Kona 

Island 

Hawaii 
Kauai 
Maui 

PONDS 

Opaeula 
Pauoa 
Palo lo 
Waiawa 
Waikane 
Waikcle 
'Vaimalu 
'Vaimanalo 
'Vaimea 

Nnn1e 

Kaelepulu 
Salt Lake 

District 

Kona 
Halelea 
Kona 
Hale lea 
Kona 
Puna 
\Vaimea 
Hale lea 
Halelea 
Ha lei ea 

Koolau 
Koolau 
J,ahaina 
Koolau 
Koolau 
Koolau 
Hamakualoa 
Koolau 
Lahaina 
Koolau 
Wailuku 
Koo tau 
Wailuku 
Koolau 
Hana 
Wailuku 

\Vaialua 
Kona 
Kona 
Ewa 
Koolaupoko 
Ewa 
Ewa 
Koolaupoko 
Koolauloa 

Island 

Oahu 
Oahu 

377 
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ELEVATIONS 

ISI,AND OF KAUAI 

Elevation 
Name District (feet) Name District 

Ahualiku Kona Pohakuawaawa Napali 
Aahoaka Puna I Pohakupili Puna 

I 
Haupu Kona 2 030' Puu Alani Kona 
~ahili Kona Puu Anahola Koolau 
Kalehua-hakihaki \Vaimea Puu Aukai Kon a 
Kalepa Puna Puu Eu Koolati 
Kilohana Puna *r 100 Puu Kolo. Kon a 
Laaukahi Kona Puu Lehu \Vaimea 
Namahana Halelea Puu o Pae \Vaimea 
Namolokama Halelea 4 200 Puu Paka Halelea 
Nono Puna Puu Ka Pele \Vaimea 
Palikea Napali \Vaialeale, Mount 
Pohakuau Napali 

ISI,AND OF OAHU 

Name Elevation 
1feet) 

Awawaloa (Mount Olympus), Manoa 
Valley 2 447 

Diamond Head (I,eahi) 761 
Hapapa, Waianae Range 2 878 
Hele6kala, \Vaianae Range 1 885 
Kaala, \Vaianae Range, the highest 

part 4 030 
Kailio, \Vaianae Range 1 967 
Kalmukl (Telegraph Hill), Honolulu 291 
Kakea (Sugar J,oaf), Honolulu r 468 
Kalena, Waianae Range 3 504 
Kamaohanui, \Vaianae Range 3 355 
Kanehoa, Waianae Range 2 721 
Kauaopu, \\raianae Range I 053 
Kawiwi, \Vaianae Range 2 985 
Keaau, Waianae Range 2 270 : 
Koko Head, lower crater 644 
Koko Head, upper crater 1 205 
Kolekole Puu, Waianae I 591 
Konahuanui, Koolau Range 3 105 
Koolau Range above Waipio 2 700 1 
Koolau Range above Wahiawti 2 381 j 
Kumakalii, Waianae Range 2 908 

1 

Kuwale, Waianae District 852 ' 
Lahilahi Point, Waianae 228 I 
Lanihuli, Koolau Range 2 781 ! 
Leahi (Diamond Head) 761 ! 
Maelieli, Heeia, Koolaupoko 715 : 

*Approximate. 

Name Elevation 
(feet) 

Maili. North Waianae I 505 
Mailiilii, Waianae 729 
Makakilo, Honouliuli, Ewa 970 
Makapuu Point or Southeast Point, 

Oahu 66,s 
Manawahua, \Vaianae Range 
l\Iauna Kapu, \Vaianae Range 
Maunauna, \Vaianae Range 
Mokapu, east of Kaneohe Bay, Koolau 
Nuuan:u Pali Pass, Koolau Range 
Olomana Peak, Kailua, Koolaupol~o 
Pabeehee, \Vaianae 
Palailai, Honouliuli, Ewa 
Palikea, \Vaianae Range 
Pohakea, Waianae Range 
Puu o Hulu, Waianae District 
Puu Kapolei, Honouliuli, Ewa 
Puu Ki, Kahuku, Koolauloa 
Puu Ohia (Tantalus), near Honolulu 
Puu Ohulehule, Koolau Range 
Puowaina (Punch Bowl), Honolulu 
Puu Pane, \Vaianae Uka 
Salt Lake Crater ( Leilono), Moanalua 
Tantalus (Puu Ohia), f1ear Honolulu 
Ualakaa (Round Top), near Honolulu 
Uau, Aiea, Ewa 
Ulumawao, Kailua, Kaolaupoko 

2 432 
2 742 
I 768 

681 
I 209 
I 645 

652 
490 

3 II I 

3 106 
856 
:62 
643 

2 013 
2 263 

498 
2 441 

486 
2 013 
I 049 
I 700 

992 
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ELEVATIONS-Continued 

ISLAND OF MAUI 

Name Elevation '/ 
(feet) 

Eke, crater in Waihee 4 500 i 
Highest point, Red Hill ro 032 
White Hill or Pakaoao 9 870 
Kolekole, southwest 10 012 

Name 

Pahuolona, Hana 
Paupau (Mount Ball), Lahaina 
Piiholo, Makawao 
Pimoe, Honuaula 

379 

Elevation 
(feet) 

. 837 

2 254 
2 255 
I 766 

Magnetic Peak xo 009 Pohaku, . Palaha, Haleakala, north-
Haleakala Haleakala, in Kaupo, 

south 8 208 
Hanakauhi, in Koolau, 

north 
Pakihi, east side 

Iwi o Pele, Hana 
Kahakuloa ( Puu Koae) 
Kapuai o Kamehameha, Hamakua-

loa 
Mount Kukui, summit \Vest Maui 
Keakaamanu, Hana 
Keonenelu, Honoaula 
Kilea, Oloalu, J,ahaina 
Kuloli, Hamakualoa 
Laina ( Puu), Lahaina 
Launiupoko, Lahaina 
Lualailua, Kipahulu 
Makahahana, Hana 
Makaliihanau, Hana 
Molokini, islet off Honuaula 
Olopawa, Hana 
Olinda, Makawao 
Pakihi, Haleakala 

8 91I 
8 108 

4o8 
635 

I 149 
5 790 
I 250 
3 942 

269 
855 
648 
8o8 

I ¢0 

I 287 

~~1 
l 843 

~~~I 

east 
Polipoli, Kula 
Puu Alaea, Makawao 
Puu o Ka Haula, Hana 
Puu Hele, Wailuku 
Puu Io, Honuaula 
Puu o Kali, Kula 
Puu o Kanaloa, Honuaula 
Puu Kapuai, Hamakualoa 
Puu Koa, Makawao 
Puu o Koha, Kula 
Puu Kukai, Koolau 
Puu Mahoe, Honuaula 
Puu Nene, \Vailuku 
Puu Nianiau, Makawao 
Puu Ok6hola, Koolau 
Puu Ouli, Honuaula 
Puu Olai, Honuaula 
Pun Pane, Kula 
Puu Pane, Kahikinui 
Puu o Umi, Hamakualoa 
Ulalena, Hamakualoa 
West Maui, Summit 

ISLAND OF MOI.OKAI 

Kaapahu in Koolau 3 563 i Laina, northwest coast 
Kalanikaula near Wend 794 /" Makakupaia, K oolau 
Kalapamoa, central range 4 ~4 Mauna Loa, west district, Kaluakoi 
Kaluahauoni, central range 3 282 Middle Hill or Kapena Hulu, west 
Kamakou, central range, summit 4 958 central 
Kanapa, northeast coast 
Kaulahuki, central range 
Kaunuohua, central range 
Keolewa, central north coast 
Kolekole, Koolau, central 

Kanepuu 
Pohoula 
Puu Alil 

I 935 Mokuhooniki, islet, west end 
3 749 Olokui, north central range 
4 535 Puu Alii, central range 
2 100 Puu Luahine, west central 
3 951 Wailau, central 

ISLAND OF LANAI 

I 8oo I 2 026 
2 799 

Puu Manu 
Summit 

ISLAND OF KAHOOLA Wlt 

Elevation, 1 472 feet 

ISLAND OF MOLOKINI 

Elevation, 16o feet 

8 IOI 

I 051 
3 253 

540 
214 

2 841 
I 479 

213 
I 150 

I 932 
I 051 

574 
2 685 

186 
6 850 

844 
4 354 

356 
2 568 
3 988 

629 
2 163 
5 790 

658 
2 610 
I 382 

I 018 
19B 

4 6oo 
4 200 
I 2o8 

4 547 
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Natnc 

Aahuwela 
Alrnaloa 
Ahua Umi 
Ahumoa 
Akahipuu 
Akihi 
Alala 
Anahulu 
Anucnue 
Apakuie 
Auhaukeae 
Halai 
Haleili 
Hanaipoe 
Hciheialrnlu 
Hiilawc Falls 

Hokuula 
Honoknne Head 
Hoi1ohina 
Hualalai 
Humuula 
Imiola Church 

Kaala' 
Kaao 
Kaholo 
Kaiholena 
Kalaicha, lat. sta. 
Kala pa 
Kalepa 
Kalepeamoa 
Kaliu 
Kaloaloa 
Kaluamakani 
Kalua o Lapauila 
Kanoa Pepeekeo 
Kap6ho 
Kapukaiki 
Kapulena 
Kapuna 
Kauku'. 
Kaupakuhale 
Kaupulehu 
Kawela 
Kea ( l\launa) 
Keamuku 
Keauhou 
Keonehehee 

ELEVATIONS-Continued 

ISLAND OF HAWAII 

District 

North Hilo 
Hamakua 
Kau 
Hamakua 
North Kona 
Kau 

Elevation 
(feet) 

North Hilo 
North Kona 
Hamakua 
Hnmnkua 
::'.'-forth Kona 
Hilo 
South Kona 
Hamakua 
Puna 
Waipio, Hama

kua 
South Kohala 
East Kohala 
Hilo 
North Kona 
North Hilo 
'Vaimea, South 

Kohala 
South Kohala 
Hamakua 
Hamakua 
Kau 
North Hilo 
South Kona 
Hamakua 
Hamakua 
Puna 
North Hilo 
Hamakua 
South Kona 
Hilo 
Puna 
North Kona 
Hamakua 
Kau 
Hilo 
Hamakua 
North Kona 
Hamakua 
Hamakua 
South Kohala 
North Kona 
Hamakua 

7 747 
I 18o 

762 
I 523 
I 61 I 
5 849 

274 

3471 
I 766 
5 143 
I 692 
I 700 

3 070 ! 
4 698 

712 
8 269 
I 086 
2 742 

3 979 
I 242 

906 
3 824 
6 738 
r 27I 
7 678 
9 409 
I 065 
6 634 
7 584 

120 

910 
437 

I 404 
904 

I g67 

9 990 
6 143 

938 
I3 825 
3 078 
I 067 

II 538 

Name District Elevation 

Keikipaula 
Kemole Ha111akua 
Kibe Hamakua 
Kipahochoe South Kona 
Kilauea Hotel Puna 
Kohala Mountains North Kohala 
Koholalele Ha111akua 
Kole Hamakua 
Kuilci · I-Ianiakua 
Kuili . North Kona 
Kulani Hill Hilo 
Lahikiola North Kohala 
Lapa Hapuu Hilo 
Laumaia North Hilo 
Lilinoc, 

Kea 
Mana 

l\1a una 

Mauna Kea, Sum-
mit 

Mauna Loa 
Milo Iii 
Moano 
Napuukulua 
Nohonaohae 
Nunulu 
Olaa, trig. sta. 
Onomea 
Omaokoili 
Onouli 
Paauhau 
Pahoehoe 
Papaaloa 
Papaikou 
Papalekoki 
Poliahu, l\1auna 

Kea 
Poopuaa 
Punohu 

Haniakua 

Haumkua 
Hamakua 

South Kona 
South Kona 
Haniakua 
'Vest Hamakua 
South Kohala 
North Kohala 
Puna 
Hilo 
Haniakua 
North Kona 
Hamakua 
South Kona 
Hilo 
Hilo 
Hamakua 
Hantakua 

Hamakua 
Ha111akua 
South Kona 
Kau 
South Kohala 
Kau 
Hamakua 
Puna 

(feel) 
6 601 
8 000 

7 828 
943 

*4 000 

5 489 
I 428 
9 632 
I 429 

346 
5 574 
3 259 
4 099 
5 145 

12 996 

3 505 
13 825 

13 675 
932 

6 879 
5 757 
3 253 
I 589 

662 
465 

7 087 
I 574 
I 345 

736 
918 
304 

II 249 
13 646 

6 012 
4 325 
3 ¢8 
2 327 
I 443 
6 636 
6 637 
3 442 

Puu Ahinui 
Puu Enuhe 
Puu Hinai 
Puu Hoomaha 
Puu Huluhulu 
Puu Hululmlu 
I>uu Hue 
Puu Io 

North Kohala 2 4Il 
North Hamakua 4 o62 

Puu Kea 
Puu Kea 
Puu o Keokeo 

Hamakua 
Hamakua 
Kau 

5 722 
8 566 
6 870 

*Approximate. 
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ELEVATIONS-Continued 

181,A:-OD OF HAWAII-Continued 

Name District Elevation Natne District Elevation 
(4eet) (feet) 

Puu Ki Kau 3 197 Puu Pili North Kohala 4 678 
Puu Laalaau North Konn 7 451 Puu Loa Kohala 4 124 

Puu Liolio Hamakua I 889 Puu o Uo South Kona 8 826 

Puu Mana Hamakua I 633 Puu Ulaula Kau IO 092 
Puu Nahaha South Kona 767 Puu \Vaawaa North Konn 3 824 
Puu o Nale North Kohala I 797 Uwekahuna, west Kau 4 089 
Puu Ohai North Hilo 737 side Kilauea 
Puu Ohau South Kona 231 \Va i au Lake, Hamakua I 6oo 
Puu Ohohia South Kona 5 522 Manna Kea 
Puu Oo North Hilo 6 934 Waipio Pali Hamakua l 394 
Puu Pa South Kohala 2 671 \Vaimea Court- South Kohala 2 669 
Puu Ka Pele Kau 5 768 House 

LIST OF LANDS 

[lncln<ling all the Ahupuaas and large ilis] 

IST,AND OF HAWAII 

!,and District J,nnrl District 

Aamakao Kohala Awininui Kohala 
Aamanu Hamakua I-Iaaheo Hilo 
Aemale Kau Haakon Hilo 
Ahalanui Puna Haena Kohala 
Ahualoa Hamakua Haiku Hilo 
Ahulua Kohala Hailm Hamakua 
Ainakea Kohala Hakalau Hilo 
Alae Hilo Halaula Kohala 
Alae South Kona Halawa Kohala 
Alaeakila Hamakua Haleili South Kona 
Alaeloa Hilo Halekaa Kan 
Alakahi Hilo Halek ii North Konn 
Aleamai Hilo Hal~lua Kau 
Alika South Konn Halelua Kohala 
Anaehoomalu Kohala Haleohiu North Kona 
Anapuka South Kona Halepuaa Puna 
Apua Puna Halepuna Hilo 
Apua Hamakua Haliilau Hilo 
Apuakohau Kohala' Hamanamana North Konn 
Au Hamakua Hanapai Hamakua 
Auau Kohala Hannula Koh ala 
Auhaukeae North Kona Hapalapuka Hamakua 
Auhuhu Hamakua Haukalua Hilo 
Auhulili Kau Haukalua South Kona 
Auliilii Kau Haukoi Hamakua 
Awawaiki Hilo Hauola Hamakua 
Awakee North Kona Hawi' Ko ha la 
Awalua Kohala Heneheneula Hamakua 
Awalua North Rona Hianaloli North Kona 
Awapuhi Hilo Hihiu l{ohaln 
Awawaloa Hilo Kikiaupea Kohala 
Awini Kohala I-I ilea Knu 
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LIST OF LANDS-Continued 

ISLAND OF HAWAII-Continued 

Land District Land District 

Hionaa Kau Kahaluu North Kona 
Hionamoa Kau Kahaualea Kau 

Hoea Hamakua Kahauloa South Kona 
Hokukano Kau Kahei Koh ala 
Hokukano North Kona Kahilipali Kan 
Hokumahoe Hilo Kahinano Hilo 
Holualoa North Kona Kahoahuna Hilo 

Honalo North Kona Kaholo Hamakua 
Honaunau South Kona Kahua Koha!a 
Honohina Hilo Kahua Hilo 
Honoipu Kohala Kah ua-hookolo Hilo 
Honokahau North Kona Kahuai Kau 
Honokaia Hamakua Kahue Kau 
Honokane Kohala Kahuku Kan 

Honokua South Kona Kalrnku Hilo 
Honolulu Puna Kahului North Kona 
Honomainoa Hilo Kaiaakea Hilo 
Honomakau Kohala Kaihofona Kohala 
Honomalino South Ko11>1. Kaihooa Kohala 
Honom6. Hilo Kaihuiki Hilo 
Honopue Hamakua Kailiu!a Kau 
Honopueo Kohala Kailua North Kona 
Honuaino North Kona Kaim6. Kan 
Honnapo Kan Kaine he Haniakua 
Honuaula Xorth Koua Kaipuhaa Ko ha la 
Hookena South Kona Kaiwiki Hilo 
Hoopuloa South Kona Kaiwiki Hamakua 
Hualua Koh ala Kaiwilahilahi Hilo 
Hukiaa Kohala Kakaalaea Hamakua 
Hulumanai Puna Kalahiki South Kona 
Humuula Hilo Kalakalaula Hamakua 
Iliililoa Puna Kala la Kohala 
Ilikahi South Kona Ka1alan Hilo 
Iliokaloa Kan Kalama South Kona 
Iole Kohala Kalaoa ~forth Kona 
Iole Puna Kalapana Kau 
Kaakepa Hilo Kali hi South Kona 

Kaalaala Kau Kaloaloa Hilo 
Kaalaiki Kau Kaloko ::-:orth Kona 
Kaala-waikini Hamakua Kalona Kau 
Kaalau Hilo Kalua Hamakua 

Kaao Hamakua Kaluakailio Hilo 

Kaapahu Hamakua Kalnkalu South Kona 
Kaapoko Hilo Ka111aee Hilo 

Kaapuhu Kau Kamai Ii Puna 
Kaapuna South Kona Kamakama Kau 
Kaaullubu Kohala Kamano Kohala 
Kaawaloa South Ko11a Katnaoa Kau 
Kaawikiwiki Hamakua Kamaui Hamakua 
Kahae a .Kau Kamoamoa Puna 
Kahalii Hilo Ka111okala Hamakua 
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LIST OF LANDS-Continued 

ISLAND OF HAW All-Continued 

Lnnd District !..and District 

Kamouau Hamakua Kawala Kau 

Kana Hamakua Kawainui Hilo 

Kanahonua Hamakua Kawanui North Kona 

Kanaio Kau Ka we la Kau 
Kanakau South Kona Kawela Hamakua 

Kanane Puna Keaa Hamakua 

Kanaueue North Kona Keaa Kau 
Kanekiki Puna Keaatr Kau· 

Kaohaoha Hilo ~eahakea Hamakua 

Kao he Hamakua Keahialana Puna 

Kao he South Kona Keahua Hamakua 

Kao he Puna Kealmolu North Kona 

Kao ma Kohala Keaiwa Kau 
Kaoma Hijo Kealahewa Kohala 

Kapaa Ko ha la Kealakaha Hamakua 

Kapaahu Kau Kealakehe North Kona 

Kapaau Kohala Kealakekua South Kona 
Kapalaalaea North Kona Kealakomo Puna 
Kapapa!a. Kau Kealia South Kona 
Kapehu Hilo Keauhou North Kona 

Kapena Hilo Keauhou Kau 

Kap6ho Puna Keauohana Puna 

Kapoula Hamakua Keehia Hamakua 
Kapua South Konn Keei South Kona 

Kapua Kohala Keekee South Kona 

Kapulena Hamakua Keekee Puna 
Kapunapuna Kohala Keekeekai Kau 

Kau North Kona Kehena Kohala 

Kau Kau Ke hen a Puna 

Kauaea Puna Kekualele Hamakua 
Kaueleau Puna Kemau Hamakua 

Kauhak6 South Kona Keokea South Kona 
Kauhiula Hilo Keokea Puna 
Kauhuhuula Kau Keonepoko · Puna 
Kaukulau Puna Keopu North Kona 
Kaulana North Kona Keopuka South Kona 
Kaulanamauna South Kona Ki Puna 
Kaulekohau Hamakua Kiao Kau 

Kauleoli South Kona Kiapu Hilo 
Kaumalumalu North Kona Kihalani Hilo 
Kaumana Hilo Kiilae South Kona 

Kaumoali Hamakua Kiiokalani Kohala 

Kaunaloa Puna Kikala Puna 
Kaunamano Hamakua Kikala Hilo 

Kau11an1ano Kau Kilau Hilo 

Kauniho Hilo Kiloa South Kona 

Kaupakuea Hilo Kiolakaa Kau 

Kaupalaoa Kohala Kioloku Kau 
Kaupulehu Xorth Kona Kipahoehoe South Kon a 

Kawahauwahi Kau Ki pi Koh ala 

Kawaihae Kohala Koae Kau 
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LIST OF LANDS-Continued 

ISLAND OF HAWAII-Continued 

Land District !,and District 

Koaeae Kohala Lolipali Kau 

Koaie Kohala Mahaiula North Kona 

Koaloa Hilo Mahaiula Kau 

Koe a Kohala Mahukona Kohala 

Kohanaike North Kona Mahukuolo Hamakua 

Koholalele Hamakua Mai hi North Rona 

Kokio Koh ala Makahanaloa Hilo 

Kokoike Ko ha la Makahiupa Hilo 

Kolo South Kona Makaka Kau 

Koloaha Hamakua Makakupu Kau 

Koomano Hilo Makalawena North Kona 

Kopu Kau Makanikahio Kohala 

Kou Kohala Makapala Kohala 

Kuaia. Hilo Makaula North Kona 

Kuamoo North Rona Makea Hilo 

Kuhua Hilo Makeanehu Kohala 

Kuilei Hamakua Makena Puna 

Kukaiau Hamakua Maki Joa Kohala 

Kukio North Kona Makuu South Kona 

Kukuau Hilo Makuu Puna 

Kukui Kau Malama Puna 

Kukuihaeke Hamakua Malamalamaiki Hilo 

Kukuihala Puna Malauahae Hamakua 

Kukuikea Hilo Manai Hamakua 

Kukuioloa Kau l\Ianienie Hamakua 

Kukuiopae South Kona Manienie Kau 
Kukuipahu Kohala Maniniowali North Kona 
Kukuiwaluhia Kohala Manoloa Hilo 
Kula Puna Mano no Kau 
Kulaikahonu Hilo Manowaialee Hamakua 

Kulaimano Hilo Manowaikohau Hamakua 
Kulanakii · Hilo l\fa nowaiopae Hilo 
Kulihai Hamakua l\lanuka Kau 

Ku mu Kau Maonakomalie Hamakua 

Kupahu Puna Moanalulu Hilo 

Laa Joa North Kona Maulili Hilo 

Laaumama Kohala Maulili Kohala 

Laeapuki Puna Maulua Hilo 

J,aepaoo Puna ::.\laumau Hilo 

Lahokea Puna Maunaoni South Kona 

Lahuipuaa Kohala Miananai Kau 

Lai mi Hilo Milolii South Kona 

Lamaloloa Kohala Moaula Kau 

Lanihau North Kona Moeauoa North Kona 

Lapakahi Kohala Mohokea Kau 

J,auhulu Hilo Mohowae Kau 

Lanka Hamakua Mokuhonua Hilo 

Laupahoehoe Hamakua Mokuola, Island Hilo 

Laupahoehoe Hilo Mokuoniki Hilo 
Lehuula North Kona l\fooiki Hilo 

Lepoloa Hilo Nakook6 Hamakua 
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LIST OF LANDS-Continued. 

ISLAND OF HA,VAII-Continued. 

Land District Land District 

Na Itta Kau Papaa Kohala 

N!!nawale Puna Papaa Hilo 
Nanue Hilo Papaaloa Hilo 
Nene Hilo Papaanui Hamakua 
Nienie Hamakua Papaikou Kau· 

Ninole Hilo Papaikou Hilo 
Ninole Kau Papaki Hamakua 
Niulii Kohala Papale le Hamakua 

Niu pea Hamakua Papohaku Kau 

Niupuka Hamakua Puukaa Hilo 
Nohoiki Kau Pauku iki Kau 

Nukakaia Kau Pauku nui Kau 
Ohiki North Kona Pepeekeo Hilo 
Okoe South Kona Peleau Hilo 
Olaa Puna Pi ha Hilo 
Olelomoana South Rona Piihonua Hilo 
Omokaa South Kona Pohakuhaku Hamakua 
Oneloa Puna Pohakuloa Kohala 

Onomea Hilo Pohakuloa Kau 
Onouli South Kohala Pokakupuka Hilo 
Ookala Hilo Pohoiki A Puna 
Ooma North Kona Pohoiki B Puna 

Opea Hilo Pololu Kohala 
Opihihali South Kona Ponahale Kau 
Opihikao Puna Ponahawai Hilo 
Opihilala Hamakua Poohina Kau 
Opihipau Kohala Popoki Puna 
Paako Hamakua Popouwela Kau 
Paalaea Hamakua Poupou Puna 
Paana Hilo Pua a North Kona 
Paauau Kau Puaakuloa Hilo 
Paa uh au Hamakua Puaiki Kohala 
Paauilo Hamakua Puakea Kohala 
Paeohe Hilo Puak6 South Kohala 
Pahinahina Kohala Pualaa Puna 
Pahoa Kohala Pualaea Hilo 
Pahoehoe North Kona l'uanui South Kohala 
Paho:!hoe A South Kona Puanui Hamakun 
Pnhoehoe B South Kona Puapuaa North Kona 
Pa hoe hoe Hilo Puehuehu South Kohnla 
Pahukii Hamakua Pueke South Kohala 
Paihaaloa Hilo Pueopaku Hilo 
Pakiloa Hmnakua Puhalanui Kau 
Pakini Kau Pu lama Puna 
Palauhulu Kau Punahelu Hilo 
Pali ma Kau Punahoa Hilo 
Panau iki Puna Punaluu Kau 
Panau nui Puna l'uohai Hilo 
Paoo Koh ala Puohai A Hilo 
Paopao Kohala Puohai B Hilo 
Papa South Kona Puopaba Hamakua 

10515-03-25 
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LIST OF LANDS--Continued. 

ISLAND OF HAWAII-Continued. 

Land District Land District 

Puua Puna Waikaalulu Hamakua 
Puuanahulu North Kona Waikahekahe Puna 
Puueo Hilo Waikakuu South Kon 
Puueo Kau Waikapu · Hamakua 
Puuepa Kohala Waikaumalo Hilo 
Puuhune Hilo Waikoekoe Hamakua 
Puukala North Kona Waikoloa South Kohala 
Puukoa Kau Waikoloa Hamakua 
Puukole Ko ha la Wailau Kau 
Puumakaa Kau Wail ea Hilo 
Puumoi Hilo Wailoa Kau 
Puuoehu Kau Wailua Hilo 
Puuohua Hilo Waimanu Hamakua 
Pimokumau South Kohala Waimea South Kohala 
Puuwaawaa North Kona Waimuku Kau 
Umauma Hilo Wainaku Hilo 
Ulukanu Hilo Waiohinu Kau 
Upolu Kohala Waiomao Kau 
Waawaa P.ina \Vaiopua Kau 
Waiaha North Kona Waipio Hamakua 
Waiakahiula Puna Waipunalei Hilo 
Waiakea Hilo Waipunaula South Kana 
Waialeale Hamakua Weha Hamakua 
Waiapuka Ko ha la W eliwelinui Kau 
Waiea South Kana Weloka Hilo 
Waika South Kohala 

ISLAND OF MAUI. 

Aapueo Kula Halekini Koolau 
Ahikuli Wailuku Halemano Kipahulu 
A110a Lahaina Haliu Lahalna 
Ahuakeio Hana Haliimaile Hamakuapoko 
Ahupau Kula Hamoa Hana 
Aki Lahaina Hanakaoo Lahaina 
Alaakua Kaupo Hanawana Hamakualoa 
Alae Kula Hanehoi Hamakualoa 
Alae Kipahulu Haneoo Hamakualoa 

Alaeloa Kaanapali Haou Hana 
Alaenui Kipahulu Heleleikeoha Koolau 
Alamihi Lahaina Hianaulua Koolau 
Aleamai Hana Hikiaupea Kaupo 
Alena Kahikinui Hoalua Hamakualoa 

Alia Lahaina Hokuula Kula 
Auhao Lahaina Honokala Hamak ualoa 

Aupokopoko Lahaina Honokahau Kaanapali 
Auwahi Kahikinui Hanokahua Kaanapali 
Haalelehinale K&upo Honokalani Hana 
Hahalawe Hana Honokeana Kaanapali 
Hahalebili Hana Honokowai Kaanapali 
Haiku Hamakualoa Honolua Kaanapali 
Halakaa Lahaina Honolulu Koolau 
Halehaku Hamakualoa Honomaele Hana 
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LIST OF LANDS-Continued. 

ISLAND OF MAUI-Contlnu~d. 

I,and District Land District 

Honomanu Koolau Kao pal a Kaupo 
Honopou Hamakualoa Kapaula Koolau 
Hookapuna Hana Kapewakua Lahaina 
Hoolawa Hamakualoa Kapuaikini Kipahulu 
Hopenui Koolau Kapunakea Lahaina 
Hualele Kaupo Kauau Kula 
Huelo Hamakualoa Kauaula Lahaina 
Huilua Kaupo ·Kauamanu Hana 
Hulihana Hana Kaukuhalahala . Hana 
Ka Kahikinui Kaulanamoa Kaupo 
Kaao Koolau Kaulolo Lahaina 
Kaalaea Hamakualoa Kauluena Koolau 
Kaapahu Kipahulu Kaumahalua Kaupo 
Kaehoeho Kipahula Kaumakani Kipahulu 
Kaeleku Hana Kaunuahane Honuaula 
Kaeo Honuaula Kaupakulua Hamakualoa 
Kahalaia Hamakuapoko Kawai papa Hana 
Kahawaihapapa Kahikinui Kawaloa Hana 
Kahuai Kaupo Kawela Hana 
Kaili Hana Keaa Koolau 
Kailua Kula Keaa iki Koolau 
Kainehe Lahaina Keaaula Hamakualoa 
Kai papa Kahikinui Keahua Kula 
Kakalahale Kipahulu Keahuapono Kaupo 
Kakanoni Kipahulu Keahuloa Kaupo 
Kakio Kaupo Kealahou Kula 
Kakio Hana Kealakekua Hamakuapoko 
Kakiweka Hana Kealia Hamakuapoko 
Kalaeoaihe Kaupo Kealii iki Hamakualoa 
Kalaloa Koolau Kealii nui Hamakuapoko 
Kalena Kipalmlu Kea nae Koolau 
Kalepa Kaupo Keauhou Honuaula 
Kaliae Kool au Kekai Lahaina 
Kalialinui Kula Kekuapaawela Koolau 
Kalihi Honuaula Keokea Kula 
Kalihi Koolau Keoneoio Honuaula 
Kali hi Hana Keopuka Koolau 
Kalihi Kahikinui Kepio Kaupo 
Kalihi Kaupo Kihapuhala Hana 
Kalimaohe Lahaina Kikoo Kipahulu 
Kaloi Honuaula Kilolani Lahaina 
Kalua Wailuku Ki papa Kaupo 
Kamai no Koolau Koanawai Kipahulu 
Kamani Lahaina Koheo Kula 
Kamaole Kula Kohoilo K11la 
Kamehame Kula Ko lanai Kahikinui 

·Kamuku Kahikinui Ko lea Koolau 
Kanahena Honuaula Koloa Koolau 
Kanaio Honuaula Kooka Lahaina 
Kaniaula Kaupo Kopili Lahaina 
Kaonoulu Kula Kou Kaupo 
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LIST OF LANDS-Continued. 

ISLAND OF MAUI-Continued, 

Land District Land District 

Kowali Hana Mooloa Honuaula 
Kuala pa Honuaula Mooloa Koolau 
Kuhiwa Koolau Moomuku Honuaula 
Kuholilua Lahaina Muolea Hana 
Kuhua Lahaina Nahanawale Hana 
Kuia Lahaina Nahiku Koolau 
Kuiaha Hamakualoa Naholoku Kaupo 
Kukoae Kaupo Nahuakamalii Hana 
Kukui Koo!au Nailiilipoko Kipahulu 
Kukuiaeo Kula Nakaaha Kahikinui 
Kukuikapu Lahaina Nakalii Koolau 
Kukuioolu Kaupo Nakaohu Kahikinui 
Kukuiula Kipahulu Nakapauku Kaupo 
Kumunui Kaupo Nakapl·hu Koolau 
Lamanui Kaupo Nakukuikea Kahikinui 
Lani po Kahikinui Nakula Kaupo 
Lapakea Lahaina Naniuma!u Kaupo 
Lapalapaiki Hana Napahoa Koolau 
Launiupoko Lahaina Napili Kaanapali 
Loiloa Koolau Napuhaehae Koolau 
Lole Kaupo Niniao Kaupo 
Louluape Kahikinui Niumalu Hana 
Lualai!ua Kahikinui Nuu Kaupo 
Maalo Kaupo Ohia Hana 
Mahinahina Kaanapali Oloewa Hana 
Mahulua Hana Olowalu Lahaina 
Mailepai Kaanapali Omaopio Kn la 
Maipalaha Kaupo On au Honuaula 
Makaalae Hana Onouli Hana 
Makaeha Kula Opaeula Lahaina 
Makaiwa Koolau Opana Hamakualoa 
Makakaha J.,ahaina Opikoula Koolau 
Makamoku Kahikinui Paauhau Kaupo 
Makapala Koolau Paeahu . Honuaula 
Makapihi Koolau Paehala Hana 
Makapuu Ha11a Paeohi Lahaina 
Makawao Hamakuapoko Pahoa Lahaina 
Maki111 Lahaina Paia Hamakuapoko 
Maluaka Honuaula Paina Kaupo 
Mamalu Kaupo Pakakia Hana 
Manawainui Kaupo Pak ea Koolau 
Maulili Kipahulu Palauea Honaula 
Mehamenui Kahikinui Palemo Hana 
Miana Kati po l'anaewa Lahaina 
Mikimiki Kaupo Panaiau Hamakuapoko 
Moalii Lahaina Papaaea Hamakualoa 
Mokae Hana Papaahawahawa Hana 
Mokuia Kaupo Papaanui Honuaula 
Mokupapa Hamakualoa Papaauhau Hana 
Mooiki Kaupo Papaka Honuaula 
:'.1ooiki Honuaula Papauluana Kipahulu 
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LIST OF LANDS-Continued. 

ISLAND OF MAUI-Continued. 

Land District I.,nnd District 

Paunau Lahaina Puulonalona Koolau 
Pauwela Hamakualoa Puumailc Koolau 
Peahi Hamakualoa Puumaneoneo Kaupo 
Piapia Hana Puunau Lahaina 
Poe Kaupo Puunoa Lahaina 
Pohakanele Hana Puuomahuka Hana 
l'ohoula Kaupo Puuomaiai Kaupo 
Po hue Hana Puuomaile Hamakualoa 
Polaiki Labaina Puupapaia Koolau 
Pola la Kahikinui Uaoa Hamakualoa 
Polanui Lahaina Uhao Lahaina 
Pola po la Lahaina Ukumehame Lahaina 
Polipoli \Vailuku Ulaino Koolau 
Poloai Kahikinui Ulumalu Hamakualoa 
Polua Kaanapali Wahikuli Lahaina 
Poopao Hana \Vaiahole Koolau 
Popoiwi Kuupo \Vaiahole Kaupo 
Popoloa Kipahulu Waiakou Kula 
Poponui Kipihulu \Vaianu Koolau 
Pua a Lahaina \Vaielm Wailuku 
Puaaloa Lahaina Waieli Hana 
Puahoowali Lahaina \Vaihee Wailuku 
Puakea Koolau \Vaihonu Hana 
Puak6 Lahaina Waikapu Wailuku 
Pualaea Kaupo Wailamoa Kipahulu 
Puehuehu Lahaina Wailaulau Kahikinui 
Puehuehuiki Lahaina \Vailaulau Koolau 
Pueokahi Hana Wailua Hana 
Pukaauhuhu Kaupo Wailua iki Koolau 
Pukalani Kula \Vailua nui Koolau 
Pukuilua Hana Wailuku Wailuku 
Pulama Kaupo \Vainee Lahaina 
Pulehu iki Kula \Vaiohue Koolau 
Pulehu nui Kula Waiohuli Kula 
Punaluu Koolau \Vaiokama Lahaina 
Puolua Hamakualoa Waiokila Kaanapali 
Puou Lahaina \Vaioni Koolau 
Puuhaoa Hana Waiopai Kahikinui 
Puuiki Hana Waipahihi Koolau 
Puuiki Lahaina \Vaipao Honuaula 
Puukalaiipu Koolau Waipouli Kaupo 
Puuk6hola Hana Wakiu Hana 
Puulakua Kaupo \Vanunal ua Hana 
Puulani Kaupo 

ISl,AXD OF KAHOOI.A WE. 

No lands n1entioncd iu list. 

ISl,AXD OJI .MOI,OKAI. 

Abaino Kona, south Halawa At northeast 
coast end 

Hakaanui Koolau, north Honomuni Kona 
coast Hoolehua Kona 



390 COAST AND GEODETIC SURVEY REPORT, I902, 

LIST OF LANDS-Continued. 

ISLAND OF MOLOKAI-Continued. 

Land District I,and District 

Iloli Kona Kumueli Kona 

Kaamola Kon a Lupehu Kon a 

Kahanui Kona Mahulile Koolau 

Kahananui Kona Makahakupea Kon'a 

Kailiula Kona Makanalua Koolau 

Kainalu Kona Makole Kona 
Kalamaula Kona Makolelau Kon a 

Kalaupapa Koolau, north Manawai Kon a 
coast Mapulehu Kona 

Kalawao Koolau, north Moakea Kona 
coast. Moanui Kon a 

Kaluaaha Kona; south Naiwa Konn 
coast ·Nihoa Koolau 

Kaluakoi West end, dis- Ohia Konn 

trict of itself Onoulimaloo Kona 

Kamal6 Kona, central Onouliwai Kon a 

Kamanoni Kona Palaau Kona 
Kamiloloa Kona, central Papalawa Koolau 

Kapaakea Kona Pelekunu Koolau 

Kapualei Kona Pohakuloa Koolau 

Kapuaokoolau Kona Pohakupili Kona 

Kaulei Iii Koolau Pola pol ii Koolau 
Kaunakakai Kona Puaahala Kona 
Kawaikapu Kona Puaahaunui Koolau 
Kawaluna Koolau Puelelu Kona 
Kawela Kona Pukoo Kona 
Keawanui Kona Punalau Kona 
Keonekuino Kon a Punaula Kona 
Keopukaloa Kona Ualapue Kona 
Keopukauuku Kona Waialua Kona 
Kikipua Koolau Waikolu Koolau 
Kipu Koolau \Vailau Koolau 
Kumimi Kona \Vawaie Kona 

ISLAND OF LANAI. 

Kaa Lanai Kealia Lanai 
"Ka lulu Lanai Mahana Lanai 
Kamao Lanai Maunalei Lanai 
Kamoku Lanai Palawai Lanai 
Kao hi Lanai Paomai Lanai 
Kaunolu Lanai 

ISLAND OF OAlW. 

A ala Kona Hale Jena Kon a 
Aiea Ewa Helemano Wai.alu. 

Alewa Kona Hamama Kona 
Apowale Kona Hamohamo Kona 

Auaukai Kona Hanakaoe Koolauloa 
Auwaiolimu Kona Haole Kona 
Hakipuu Koolaupoko Hauhaukoi Kona 
Halawa Ewa Hauula Koolauloa 
Haleaha K~olauloa Heeia Koolaupoko 
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LIST OF LANDS-Continued. 

ISLAND OF OAHU-<:ontinued. 

Land District Land District 

Hoaeae Ewa Kamakela Kona 

Honolulu Kona Kamananui Waialua 

Honouliuli Ewa Kamoawaa Kon a 

Kaaawa Koolauloa Kamoku Kon a 

Kaaipu Kon a Kamooakua Kona 

Kaakaukukui Kona Kamooiki Kon a 

Kaakopua Kon a Kamoomuku Kona 

Kaalaa Kon a Kanalaa Kona 

Kaalaea Koolaupoko Kaneloa Kon a 

Kaalawai Kona .Kaneohe Koolaupoko 

Kaaleo Kon a Kanewai Kona 

Kaauhaloa Kon a Kaniukukahi Kon a 

Kaaumoa Kona Kapaakea Kona 

Kaena Koolauloa Kapahaha Kona 

Kaena Waialua Kapahulu Kon a 

Kaelepulu Koolaupoko Kapaka Koolauloa 

Kahalauluahine Koua Kapalarna Kon a 

Kahaluu Koolauloa Kapalepo Kon a 

Kahana Koolauloa Kapaloa Kon a 

Kahanahaiki \Vaianae Kapa no Koolauloa 

Kahapaakai Koria Kapiwai Konn 

Kahauiki Kona Kapuna Kon a 
Kahaumakaawe Kona Kauhikio Kona 
Kahawale Kona Kaukahoku Konn 

Kaheeka Waialua Kauluwela Kon a 

Kahehuna Kona Kaunala Koolauloa 

Kahoiwai Kona Kawaihapai \Vaialua 

Kahookane Kona Kawaiiki Kon a 

Kain.ii Konn Kawailoa \Vaialua 

Kahuku Koolauloa Kawailoa Koolaupoko 

Kaikahi Kona Kawaiolena Kon a 

Kailua · Koolaupoko Kawananakoa Kona 

Kaipapau Koolauloa Ka we la Koolauloa 

Kaiwiokaihu Kona Keaau iki \Vaiauae 

Kalaepohaku Kon a Keaau nui \Vaianae 

Kalaheo Koo!aupoko Kealia Waialua 
Kalamanamana. Kon a Keuna Koolauloa 

Kalauao Ewa Keauhou Kona 

Kalawahine Kona Keawaula \Vaianae 

Kalehua · Kon a Kekio Kon a 

Kalena \Vaianae Keolu Koolaupoko 

Kali a Kona Kconeula Kona 

Kalihi Kona Kepuhi Kona 
Kalin Kona Kcwalo Kona 

Kaloiiki Kon a Kiki Kona 

Kalokohonu Kona Koiuiu Kona 
Kaluaalaea Kona Kolowalu Kona 
Kaluahole Kona Kuaipaako Kona 
Kaluanui Koolauloa Kuaiula Kona 

Kaluaokau Kona Kualoa Koolaupoko 
Kaluaolohe Kona Kuhimana Kona 
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LIST OF LANDS-Continued. 

ISI,AND OF OAHU-Continued. 

Land District Land District 

Kukanaka Kon a Papaakoko Koolauloa 

Kukuio Kona Pau Kona 

Kukuluaeo Kon a Paukoa Kona 

Kuliouou Kona Paumalu Koo!auloa 

Kumuula Kona Pauoa Valley Kona 

Kunawai Kon a Pawaa Kona 

Kuokala Waialua Piliamoo Kon a 

Kuwili Kon a Poeaki Rona 

Laie Koolauloa Poloke Kona 

Laimi Kona Pouhuluhulu Rona 

Lauka!o Kona Puahia Kona 

J,uakaha Kon a Pualoalo Rona 

Mak aha 'Vaianae Puheemiki Koolauloa 

Makao Koolauloa Puiwa Kon a 

:Makaua Koolau!oa Puke le Kon a 

Makiki Valley Kon a Punaanaana Kona 

Makua Waianae Punalun Koolauloa 

Ma!aekahana Koolauloa Pupukea Koolauloa 

l\Ianana iki Ewa Puulena Kona 

l\Ianana nui Ewa Puuloa Ewa 
Manoa Valley Kon a Puunui Rona 

Mau!ekikepa Kona Ulupehupehu Koolauloa 

Maunalua Kon a Uwau Koolaupoko 

Moanalua Kona Wihiawa Waialua 

Mokuleia Waialua 'Vaiahole Koolaupoko 

l\Iookahi Kona Waiaka Kona 

Nini Rona 'Vaialae Kon a 

Niolopa Kon a. Waia!ee Koolauloa 

Niupaipai Kon a Waiau Ewa 

Nukunukuaula Kona 'Vaiawa Ewa 

Nuu Kon a 'Vaihee Koolaupoko 

Nuuanu Valley Kona Waihl- Kona 

Ohikilolo Waianae Waikahalulu Kona 

Oio Koolauloa Waikane Koolaupoko 

Oloku Kona Waikele Ewa 

Olomana Roolaupoko Waikiki, subdi&trict Kon a 

Olornana Kon a Wailele Kona 

Opana Koolauloa Wailupe Kona 

Paalaa Waialua 'Vaimalu Ewa 

Pahipahialua Roolauloa 'Vaimanalo Koolaupoko 

Pahoa \Vaianae \Vaimauo Ewa 

Pahupahuapuaa Kona \Vaimea Koolauloa 

Palikca Kon a \Vaiomao Kona 

Palolo Valley Rona \Vaiono Koolauloa 

Pamoa Kona Waipio Ewa 

ISI,A:-;"D OF KAUAI. 

Aliomanu Koolau Haiku Puna 

Anahola Koolau Halaula Puna 

Eleele Rona Hanakapiai Napali 

Haena Hale lea Hanakoa Napali 
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ISLAND OF KAUAI-Continued. 

Land District Land District 

Hanamaulu Puna l\Iahaulepu Puna 
Hanalei Halelea Makaweli Kona 
Hanapepe Kona Moloaa Koolau 
Homaikawaa Puna Namahana Koolau 
Honopu Napali Nawiliwili Puna 
Huleia, subdistrict Puna Nium!l.lu Puna 
Kaakaaniu Koolau Olohena Puna 
Kah iii Koolau Paa Kona 
Kalaheo Kon a Papaa A Koolau 
Kalalau Napali Papaa B Koolau 
Kalapaki Puna Pila a Koolau 
Kalihikai Hale lea Pohakuao Napali 
Kalihiwai Hale lea Wahiawa Kon a 
Kamalomalo Puna \Vaiakalua Koolau 
Kapaa Puna Waikoko Halelea 
Kea Ii a Puna Wailua Puna 
Kikiaola Kona Waimea Kon a 
Kilauea Koolau \Vainiha Halelea 
Kipu Puna \\'aioli Hal el ea 
Koloa Kona Waipa Hal el ea 
Kumukumu Puna Waipake Koolau 
Lawai Kona Waipouli Puna 
Lepeuli Koolau Wawapuhi Napali 
Lumahai Hale lea Weliweli Kon a 

ISLAND OF NIIHAU. 

Halawela Niihau Pohueloa Niihau 
Kahuku Niihau Pualmla Niihau 
Kaluahonu Niihau 

TO\V::s'S, VILAGES, AND HAMLETS. 

ISLAND OF HAWAII. 

Name District Na1ne District 

Ahualoa Hamakua Honuapo Kau 
Ainakea North Kohala Hookena South Kona 
A lac South Kona Knapahu Hamakua 
Haaheo Hilo Kaauhulm Hamakua 
Haen a Puna Kaawaloa South Kona 
Hakalau Hilo Kahaualea Puna 
Halaula North Kohala Kailua North Kona 
Halawa North Kohala Kaim\1 Puna 
Haw! North Kohala Kaiwiki Hilo 
Hi lea Kau Kalaoa North Kona 
Hilo Hilo Kalapana Puna 
Holualoa North Kona Kalolo Hamakua 
Honnunau South Kona Kamaoa Kau 
Honoipu North Kohala Kapoho Puna 
Honokaa Hamakua Kauaea Puna 
Honokahau North Kona Kawaihae South Kohala 
Honomakau North Kohala Keahialaka; Puna 
Honomu Hilo Kealakehe North Kona 
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TOWNS, VILLAGES, AND HAMLETS-Continued. 

ISLAND OF HA WAil-Continued. 

Name District Name District 

Keauhou North Kona Paha la Kau 
Kehena Puna Pahoa Puna 
Koholalele Hamakua Papa South Kona 
Kukuihaele Hamakua Papaikou Hilo 
Laupahoehoe Hilo Pepeekeo Hilo 
Mahukona North Kohala Pohakupuka Hilo 
Makalawena North Kona Pololu North Kohala 
Makapala North Kohala Puak6 South Kohala 
Makuu Puna Punaluu Kau 
Milolii South Kona Puuhue North Kohala 
Napoopoo South Kona Puula Puna 
Niulii North Kohala Waiakea Hilo 
Olaa Puna \Vaimanu Hamakua 
On om ea Hilo \Vaimea S011th Kohala 
Ookala Hilo \Vaiohinu 'Kau 
Opihikao Waipio Hamakua 
Paaui!o Hamakua 

ISI,AND OF KAUAI. 

Anahola Hal el ea Kekaha Waimea 
Haena Halelea Kilauea Halelea 
Hanalei Halelea Koloa Kon a· 
Hanamaulu Puna Lihue Puna 
Hanapepe Kon a Makaweli Kona 
Kalal au Napali Mana \Vaimea 
Kalihi. Halelea Wailua Puna 
Kapaa Puna \Vaimea \Vaimea 
Kealia Puna Waioli Hale lea 

ISLAND OF LANAI. 

Palawai Southern Central Halepalaoa East Coast 
Koe le Northern Central Maunalei East Coast 

ISLAND OF MAUI. 

Alae Kipahulu Makawao Hamakuapoko 
Haiku Hamakualoa Makena Honuaula 
Halehaku Hamakualoa l\1okulau Kaupo 
Halemano 

1 
Kipahulu Muoi ea Hana 

Hamakuapoko Hamakuapoko Nahiku Kool au 
Hana Hana Nuu Kaupo 
Haou Hana Olualu Lahaina 
Honokahau Kaanapali Paia ~amakuapoko 

Honokowai Kaanapali Pauwela Hama1rnaloa 
Huelo Hamakualoa Puuiki Hana 
Kahakuloa Kaanapali Puunene Wailuku 
Kalmlui \Vailuku Spreckelsville Wailuku 
Kaupakulua Hamakualoa Ukumehame Lahaina 
Kealahou Kula Ulupalakua Honuaula 
Kea nae Koolau \Vaihee Wailuku 
Keokea Kula Waikapu Wailuku 
Kihei Kula Wailuku Wailuku 
Lahaiua Lahaina Wailua Koolau 
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TOWNS, VILLAGES, AND HAMl,ETS-Continued. 

ISI,AND OF MOI.OKAI. 

Name District ~atne Dietrict 

Hal~a Kona Kaunakakai Kona 
Kalae Kon a Pelekunu Koolau 
Kalaupapa Koolau Pukoo Kona 
Kalawao Koolau Waialua Kon a 
Kaluaaba Kona Wailau Koolau 
Kamal6 Kona 

ISLAND OF OAHU. 

Halawa Ewa Niu Kona 
Hauula Koolauloa Palo lo Kona 
Honolulu Kona Pearl City Ewa 
Ho:-:ouliuli Ewa Punaluu Koolauloa 
Kahana Koolauloa \Vahiawa ·Waialua 
Kahuku Koolauloa Waiahole Koolaupoko 
Kailua Koolaupoko \Vaialae Kona 
Kalihi Kon a \Vaialua Waialua 
Kaneohe Koolaupoko \Vaianae · \Vaianae 
Laie Koolauloa Waiawa Ewa 
Makaha \Vaianae \Vaikane Koolaupoko 
?>lakua Waianae Waikiki Kon a 
:Manoa Kon a Wailupe Kona 
Moanalua Kon a \Vaimanalo Koolaupoko 
Moiliili Kon a Waimea Koolauloa 
l\lokuleia \Vaialua \Vaipahu Ewa 

MEA~ING OF HAWAIIAN GEOGRAPHIC NAMES. 

It is very diffi'cult', if not impossible, to translate most of these names, on account 
of their great antiquity and the changes which mai1y of them have evidently undergone. 
'It o.ften happens that a word may be translated in different ways by dividing it differ
ently. Many names of places in these islands are common to other groups of islands in 
the South Pacific, and were probably brought here by 'the earliest colonists. They 
have been used for centuries witliout any thought of their original meaning. 

Sometimes they embody names of persons of whom no tradition remains, e. g., 
Ka-wai-a-Hao, "the water of Hao;" Ka-puu-o- Uo, "the hill of Uo," etc. 

Many names, however, are evidently descriptive, as Jlfauna Loa, "long mountain;" 
llfauna Kea, ''the white mountain' '-Mont Blanc; Puu Ulaula, ''red hill;'' Ka-puna
lwu, "the new spring;" 1<:a-lae-loa, the "long cape;" Ke,ala-i-KaMki, "the way to 
Tahiti, " the west point of Kahoolawe, etc. 

The compounds of T'Vai, "water,'' are numerous, as TVat"-awa, bitter water; TVat"
manalo, brackish water; Wai-aleale, rippling wat_er; Wai-oli, singing water; TVat"-akea, 
open water; lVat"-lua, two waters, etc. 

Compounds of Hono, an obsolete word for harbor, are also numerous, as Hono-lulu, 
quiet harbor or Fair Haven; Hono-malino, calm harbor; Hono-manu, bird harbor; 
Hono-ult"uli, blue harbor, etc. 

In the vicinity of Honolulu the name Nuu-amt is compounded of mm, a step or 
terrace, and a1m, cool. Puowaina, Punchbowl Hill, is said hy native pundits to be a 
contraction of puu-o-wat"ho-ana, ''the hill of sacrifice.'' Manoa is the ''broad'' valley-, 
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Palolo, the ''clay'' valley; Ka-imu-ki, ''the oven for ti root,'' where the saccharine 
root of the Cordy line terminalis was cooked for food. Ka-U/zi means the ''outside 
edge,'' or boundary valley. Ka-moo-iliili is ''the pebbly strip.'' 

.1-fale-a-ka-la is generally translated "House of the Sun," but according to the 
ancient legend it is the place where the sun was ensnared by the demigod Maui, and 
the form of the same name applied to a mountain in Waianae, Oahu, is Hele-a-ka-la, 
"the trap of the sun." Hale-lea, a district on Kauai, is "house of joy." .k.'a-li/zi-kai 
means ·'edge of the sea,'' and .I<ai-lua, ''two seas.'' I<a-11, a district on Hawaii, is 
''the female breast,'' and Ke-ala-ke-kua, ''the way of the gods,'' who haunted the 
precipices that overhang that bay. Ka-wela is "the hot" (place). 

The following is a glossary of the words most frequently occurring in Hawaiian 
geographic names: 

GLOSSARY. 

A. 

Aa root Anaana to pray to death 
A'a rough lava Anae a young mullet 
Ahi fire Anu cold 
Ahina gray Anuenue a rainbow 
Alma a tnound, a heap Ao light 
'Ai food, to eat Apana a district 
'Ainll land Au a current, time 
Akua a spirit, a deity Auau to bathe 
Ala way Auhau a tax 
Alae a mud-hen Auhuhu fish poison, Tephrosia pis-
Ala ea red ochre catoria 
Alala a crow Auwana to wander 
Ale a wave Awa a harbor 
Aleale rippling Awawa a valley 
Alii a chief 'Awa a plant, Piper methysticum 
Ana a cave 

E. 

Ea a turtle Eleele (adj.) black 
Eha pain, sore Eli to dig, excavate 
Ehoeho a monument, cairn 

H. 

Haaheo (adj.)proud Hee a squid 
Haalele to forsake Hele to go 
Haiki narrow, close Hele a trap 
Haku lorcl Hihiu (adj) wild 
Hal a Pandanus tree Hiki to come 
Ha la fault, defect Hikina east 
Hale house Hina to fall 
Halulu to roar, rumble Hina (adj.) gray 
Ha mo to smear, anoint Hiu a fish's tail 
Hana to work Hoa a friend 
Hau dew, snow Hoku a star 
Hau a tree, Hibiscus tiliaceus Hole to peel, to flay 
Hee to slide Holo to run 
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Holua 
Bono 
Honu 
Honua 
Hope 
Hou 
Hu 
Hua 

Ihe 
Ihu 
Iki 
Iii 

Ilia hi 

Ka 
Kaa 
Kaao 
Kahawai 
Kahe 
Kahiki 
Kahiko 
Kahua 
Kahuna 
Kai 
Kaikuono 
Kala 

Kala 
Kali 
Kama 
Kamani 

Kapu 
Kapuai 
Kaua 
Kauhale 
Kaulana 
Kaumaha 
Kea 
Kee and Kekee 
Kele 
Ke'oke'o 
Ki 

Kii 
Kini 
Ki pi 

GLOSSARY-Continued. 

a sliding place 
a harbor 
a turtle 
land 
(adj.) after, last 
(adj.) new 
to gush out, to spout 
a fruit 

a javelin 
nose, break 
little 
skin, a division 

land 
sandalwood 

(art.) the 
to roll 
story, legend 
water course 
to flow 
Tahiti 
ancient 
site, foundation 
a priest 
sea 
bay 

of 

(adj.) rough, prick-
ly 

end of a house 
to wait 
child 
a tree, Calophyllum 

inoph y 11 um 
taboo 
a foot 
war 
village 
famous 
heavy 
white 
crooked 
muddy 
white 
a plant, Cordyline 

terminalis 
an image 
(adj.) numerous 
(adj.) rebellious 

I. 

K. 

Hu'a 
Hue 

Huelo 
Huli 
Hulu 
Hun a 
Hune 

Iliili 
Ilio 
Imu 
Ilole 
Iwa 
Iwi 

Ko 
Koa 
Koa 
Koae 
Koekoe 
Kohana 
Koheo 
Kohola 
Ko'i 
Koko 
Koko 
Kole 

Kolea 
Koloa 
Kolu 
Konlo 
Kopili 
Kou 

Kowa 
Kowali 
Kua 
Kuhua 

Kukui 

Kukuluaeo 
Kula 
Ku mu 
Ku nu 
Kupua 

sea foam 
small gourd, Lagenaria 

vulgaris 
a tail 
to turn 
hair, feathers 
secret 
(adj.) poor, destitute 

pebbles 
a dog 
an oven 
a mouse, rat 
nine 
a bone 

sugar cane 
a tree, acacia Koa 
a warrior 
the tropic bird 
cold 
naked 
stiff 
a whale 
an axe 
blood 
a calabash net 
(adj.) raw, uncooked, 

red 
the plover 
the ~\·ild duck 
three 
to enter 
a kind of kapa 
a tree, Cordia subcor-

data 
a channel 
a swing rope 
a.back, a ridge 
(adj.) hard, thick, as a 

liquid 
a tree, Aleurites moluc-

cana 
stilts, the stilt plover 
dry upland 
the trunk of a tree 
cough 
a magician, wizard 
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La 
Laa 
Laau 
Lae 
l.,ahilahi 
Lahui 
Lala 
Lama 

Lani 
Lapa 
Lau 
J.,ehu 
Lei 
Lele 
Lena 

Maele 
Mahoe 
Mahuka 
Maile 

Maka 
Makani 
Makau 
Malama 
Malama 
Mali no 
Ma loo 
Malu 
Mana 
Manawai 
:Manalo 
Manana 
Maneoneo 
Maneoneo 

Nana 
Nene
Niho 
Niu 
Noho 

Ohe 
Ohia 

Oio 
Ola 
Olelo 
Olepe 
Oli 
Olohe 
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GLOSSARY-Continued. 

the sun 
(adj.) sacred 
a tree, a plant 
a cape 
(adj.) thin 
a nation, tribe 
a branch 
a torch, a tree, Maha 

Sandwicensis 
the sky, heaven 
a narrow ridge 
a leaf 
ashes 
a wreath 

. to fly, leap 
yellow 

a twin 
to run away, desert 
a plant, Alyxia olivre-

fonnis 
an eye 
wind 
a fishhook 
a month 
to take care of 
calm 
(adj.) dry 
shade 
power 
a branch of a stream 
brackish 

a beach grass 
to itch 

to look 
the wild goose 
a tooth 
a cocoanut tree 
to sit, to remain 

bamboo 
a tree, the Metroside

ros, also the Eu
genia 

a procession of ghosts 
life 
to speak, a word 
an oyster 
to sing 
naked 

L. 

M. 

N. 

0. 

Leo 
Lepo 
Lihi 
Lima 
Li mu 
Liu 
Loa 
Loi 
Loihi 
Loko 
Lua 
Lua 
Luku 
Lulu 
Lupe 
Luu 

Manienie 
Mano 
Manoa 
Manu 
Mau 
Mauna 
Mauu 
Meha 
Mo'a 
Moa 
Moana 
Moe 
Moho 
Moku 
Mokupuni 
Moo 

Muku 
Muliwai 

Nui 
Nuku 
Nuku 

Nuu 

One 
Ono 
Oo 
Oo 

Opae 
Opipi 
Opu 

voice 
dirt 
edge 
hand 
lllOSS 

bilgewater 
(adj.) long 
a taro patch 
(adj.) long· 
a fish pond 
a pit, crater 
two 
slaughter 
to sow 
a kite 
to dive 

(adj.) smooth 
a shark 
thick, broad 
a bird 
(adj.) perpetual 
a mountain 
grass 
lonely 
cooked 
a fowl 
ocean 
to lie down 
a wingless bird 
an island, a district 
an island 
a lizard, a narrow 

strip of land 
(adj.) cut short 
a river 

(adj.) great 
bill of a bird 
a narrow entrance of a 

river or harbor 
a terrace, steps 

sand 
sweet 
ripe 
a bird, Acrulocercus 

nobilis, from which 
yellow feathers were 
taken 

a shrimp 
a shell fish 
the belly 



Pa 
Paakea 
Pae 
Pahoehoe 
Palm 
Paihi 

Pala 
Pala 
Pali 
Palo lo 
Papa 
Papai 
Pau 
Pauku 
Pea hi 
Pi ha 
Pii 
Po 
Pohaku 
P6ho 
Poh6 

u 
Ua 
Uhane 
Uhi 
Uhi 
Uka 

Waa 
Waa 

Waha 
Wai 
Waihu 
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GLOSSARY-Continued. 

a fence, an enclosure 
limestone 
to land 
smooth 
a stake, a box 
a place where there is a 

waterfall only in rainy 
weather 

a kind of fern 
ripe 
a precipice 
clay 
a board 
a crab 
(adj.) done, finished 
a piece 
to beckon 
(adj.) full 
to ascend 
night 
a rock 
a dead calm 
to sink 

the breast of a woman 
rain 
a ghost 
a yam 
to cover 

- (adj.) inland 

a canoe 
a furrow, chan-

nel 
a mouth 
water 
a gushing foun

tain 

P. 

u. 

w. 

Po hue 

Poko 
Pola 

Pono 
Po'o 
Pou 
Pua 
Puaa 
Puehu 
Pueo 
Pu hi 
Puhi 
Puka 

Pulehu 
Puna 
Pupu 
Puu 

Ula and Ulaula 
Uli and Uliuli 
Ulu 
Umauma 
Upena 
Uuku 

Wailele and Waihi 
Wanana 
Wela 
Weliweli 
Wiki 

a kind of vine, 
I pomea pes
ca prae 

(adj. ) short 
U1e platform 

of a double 
canoe 

right 
heaa 
post 
a flower 
a hog 
to scatter 
an owl 
an eel 
to blow 
an opening, a 

door 
to bake 
linie 
a shell 
a hill 

(adj.) red 
(adj.) blue 
a breadfruit tree 
the breast 
a net ' 
(adj.) little 

a waterfall 
a prophecy 
(adj.) hot 
(adj.) terrible 
(arlj.) quick, 

swift 
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HAWAIIAN GEOGRAPHIC NAMES ARRANGED ALPHABETICALLY. 

The alphabetical list is compiled in the following order: 
First, the geographic name; second, the meaning when known, in brackets; third, 

the geographic feature, in parenthesis; fourth, the district; fifth, the island, in italics; 
sixth, the elevation. 

LIST. 

Aahoaka; Puna; Kauai. 
Aahuwela; [hot robe); North Hilo; Hawaii; ele-

. vation, 7 i47 feet. 
Aala; [fragrant); (land section); Kona; Oahu. 
Aamakao; (land section); Koh ala; Hawaii. 
Aamanu; (land section); Hamakua; Ilawaii. 
Aapueo; (land section); Kula; .~laui. 

Aemale; (land section); Ka-u; Ilawaii. 
Ahaino; [bad prayer); (land section); Kona; 

South coast; Molokai. 
Ahalanui; (land section); Puna; Hawaii. 
Ahikuli; (land section); Wailuku; llfaui. 
,\hinui Puu; [hill of great fire]; South Kona; 

Hawaii; elevation, 3 968 feet. 
Ahoa; (land section); Lahaina; 11fa11i. 
Ahole; (stream); Hilo; Hawaii. 
Ahuakeio; (land section); Ilana; llfaui. 
Ahualiku; Kona district; /(auai. 
Ahualoa; [long mound); (land section); Hama

kua; 1-lawaii. 
Ahualoa; (village); Hamakua; Hawaii. 
Ahualoa; Hamakua; Hawaii; elevation, 

feet. 

I !So I 

! 
Ahua Umi; [Umi's cairn); Ka-u; Hawaii. 
Ahulua; [twopilesofstone); (land section); Ko- 1 

hala; Hawaii. 
Ahumoa; Hamakua; Hawaii; elevation, 7 034 1 

feet. 

Akahipuu; [one hill); North Kona; Hawaii; 
elevation, 2 236 feet. 

Akakoa; (point); llawaii . 
Aki; (land section); Lahaina; llfaui. 
Akihi; Ka-u; Hawaii. 
Alaakua; [path of gods); (land section); Kaupo; 

L1fa11i. 
Alae; [mud hen); (land section); Hilo: Hawaii. 
Alae; (land section); South Kona; Hawaii. 
Alae; (!arid section); Kipahulu; ilfa11i. 
Alae; (land section); Kula; Jlfaui. 
Alae; (village); Kipahulu; ,!llaui. 
Alae; (village); South Kona; Hawaii. 
Alaeakila; [alae of Kila]; (land section); Hama

kua; llawaii. 
Alaea l\fakawao, Puu; [red ocher hill); 11/aui; 

elevation, 3 253 feet. 
Alaeloa; [lung Alae); (land section); Hilo; Ha

waii . . 
Alaeloa; (land section); Kaanapali; llfaui. 
Alaenui; [great Alae]; (land section); Kipahulu; 

,-1fa11i. 
Alakahi; (land section); Hilo; Hawaii. 
Alala; [crying]; North Hilo; 1-lawaii; elevation, 

762 feet. 
Alalakeiki; [the crying of children); (channel); 

between llfaui and Ka/100/awe. 
Alamihi; (land section); Lahaina; ll:faui. 

Ahupau; (land section); Kula; llfaui. 
Aiea; [a shrub, Nothocastrum); (land section); 

Ewa; Oahu. 

. Alani, Puu; [hill of alani tree); Kona; Kauai. 
' Aleamal; (land section); Hana; ll:faui. 

Aiea; (stream); Koolau; llfaui. 
Ainakea; [white land); (land section); Kohala; 

Hawaii. 
Ainakea; (village); North Kohala; Hawaii. 

400 

Aleamai; (stream); Hilo; Hawaii. 
1 Aleamai; (land section); Hilo; Hawaii. 

Alena; (land section); Kahikinui; llfauz. 
Alenuihaha; [great waves pursuing]; (channel); 

between llfaui and Hawaii. 
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Alewa; (land section); Kona; Oahu. 
Alia; (point); Hilo; Hawaii. 
Alii, Puu; Lanai; elevation, 2 799 feet. 
Alii, Puu; [royal hill); Central Range; 1lfolokai; 

elevation, 4 200 feet. 
Alika; (land section); South Konn; Hawaii. 
Alio; (land section); Lahaina; Jlfaui. 
Aliomanu; (stream); Halelea; A'auai. 
Aliomanu; (land section); Koolau; Kauai. 
Anaehoomalu; (land section); Kohala; Hawaii. 
Anahola; (village); Halelea;.Kauai. 
Anahola; [fish poison cave J; (land section); 

Koolau; Kauai. 
Anahola; (stream); Halelea; A:auai. 
Anahola, Puu; Koolau; Kauai. 
Anahulu; [ten days); :N'orU1 Kona; Hawaii; ele

vation, 1 523 feet. 
Anapuka; [cave open to the sea); (land section); 

South Kona; 1-lawaii. 
Anuenu!!; [rainbow]; Hamakua; 1-lawaii; eleva-

tion, I 611 feet. 
Apakuie; Hamakua; Hawaii; elevation, 5 849 feet. 
Apole; (point); Kaupo; ,1/aui. 
Apowale; [to seize]; (land section); Kona; Oahu. 
Apua; [cup]; (land section); Puna; Hawaii. 
Apua; [land secti1m); Hamakua; 1-lawaii. 
Apuakohau; (land section); Kohala; Hawaii. 
Au; [current); (land section); Hamakua; Hawaii. 
Anau; [bathing]; (land section); Kohala; 

Hawaii. 
Auau; [currents); (channel); between Lanai and 

Jlfaui. 
Auaukai; (land section); Kona; Oahu. 
Auhao; (land section); Lahaina; 11fatti. 
Auhaukeae; (land section); North Kona; Hawaii. 
Auhaukeae; North Konn; Hawaii; elevation, 2j4 

feet. 
Auhuhu; [a plant used in poisoning fish); (land 

section); Hamakua; Hawaii. 
Auhulili; (land section); Ka-u; Hawaii". 
Aukai, Puu; Kona; Kauai. 
Auliilii; (land section); Ka-u; Hawaii. 
Aupokopoko; [short time); (land section); Laha-

ina; Jlfaui. 
Auwahi°; (land section); Kahikinui; llfaui. 
Auwaiolimu; [mossy water ditch]; (land section); 

Kona; Oahu. 
Awakee; [crooked harbor]; (land section); :'orth 

Kona; 1-lawaii. 
Awalua; (land section); North Kona; Hawaii. 
Awalua; [two harbors]; (land section); Kohala; 

1-lawaii. 
Awalua Landing, north end La11ai. 
Awapuhi; [ginger]; (landsection); Hilo; Hawaii. 

i0515-03--26 

Awawaiki; [little valley]; (land section); Hilo; 
Hawaii. 

Awawaloa; [long v:illey J; (land section); Hilo; 
Hawaii. 

Awawaloa; (Mt. Olympus); :Manoa,Valley; Oa/111; 
elevation, 2 447 feet. 

Awiui; (land section); Kohala; Hawaii. 
Awininui; [great Awini]; (land section); Kohnla; 

Hawaii. 
Diamond Head; (Leahi); Oahu; elevation, 761 

feet. 
Eleele; [black]; (land section); Kona; Kauai. 
Eke; (crater in \Vaihee); J1faui; clcvat'.on, 4 500 

feet. 
' Enuhe, Puu; [hill of caterpillars]; Ka-u; Jlawaii; 

elevation, 2 327 feet. 
Eu, Puu; Koolau; A."auai. 
Ewa; (district); Oahu. 1 

Haaheo; [pride]; (land section); Hilo; llawaii. 
Haabeo; (village); Hilo; ·Hawaii. 
Haakoa; (land secti.:>n); Hilo; llawaii. 
Haalelehinale; (land section); Kaupo; i1faui. 
Haena; (land section); Halclea; A'a11ai. 
Haena; (village); Halclea; /{auai. 
Haena; (land section); Kohala; /lawaii. 
Haena; (village); Puna; Hawaii. 
Habalawe; (land section); Hana; .1Va11i. 
Hahalehili; (land section); Hana; J1/aui. 
Haiku; (land section); Hilo; Hau•aii. 
Haiku; (village); Hamakualoa; ,1faui. 
Haiku; (land section); Puna; 1-·auai. 
Haiku; (land section); Hamakualoa; Jfa11i. 

, Haina; (land section); Hamakua; lfawaii. 
· Hakaauui; [great Hakaa]; (Janel section); Koo-

lau; north coast; Jfo!okai. 
Hakalau; (land section); Hilo; lfawaii. 
Hakalau; (stream); Hilo; lfawaii. 
Hakalau; (village); Hilo; Jlawaii, 
Hakalau Bay; Hilo; Hawaii. 
Hakipuu; (land section); Koolaupoko; Oahu. 
Hakuhec; (point); Kaanapali; :1faui. 
Halai; [a calm]; Hilo; Hawaii,· ckYation, 347 feet. 
Halakaa; (land section); Lahaina; ,1faui. 
Halaula; (laud section); Kolrnla; lla<t•aii. 
Halaula; (village); North Kohalii; lfmeaii. 
Halaula; [red Hala, Panda nus]; (lancl i;cction); 

Puna; Ac111<1i. 
Halawa; (land section); at northeast cm!; .1/oiokai. 
Halawa; (land sc-:tion); Kohala; llawaii. 

1 Halawa; (land section); Ewa; Oahu. 
Halawa; (stream); Ewa; Oahu. 

1 
Halawa; (village); Xorth Kolrnla; llawaii. 
Halawa; (\"]luge); Kona; cast encl; J1fo!okai. 
Halawa; (village); Ewa; Oahu. 
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Halaw:i. Bay; Kona; 11/olokai. 
Halawela; [hot Hala, Pandanus]; (land section); 

Niilzau. 
Haleaha; [<issembly house]; ~land section); Koo

lauloa; Oahu. 
Haleakala; [house of the sun J; (highest point); 

11/aui; elevation, 10 032 feet. 
Haleakala in KaupoSouth; illatti; elevation, 8 2o8 

feet. 
Halehaku; (stream); Hamakualoa; J1/aui. 
Halehaku; [master's house); (land section); 

Hamakualoa; J1:faui. 
Halehaku; (village); Hamakualoa; lllaui. 
Haleili; [bark house); (land section); South Kona; 

Hawaii. · 
Haleili; [skin house]; South Kona; Hawaii; ele

,·ation, I 766 feet. 
Hale'kaa; (land section); Ka-u; Hawaii. 
Halekii; (house of images]; (land section); North 

Kona; Hawaii. 
Halekini; (land section); Koolau; J1:faui. 
Halelea; [house of joy]; (district); Kauai. 
Halelua; [tomb]; (land section); Kohala;Hawaii. 

. 1-Ialelua; (land section); Ka-u; Hawaii. 
Halelena; [house of turmeric]; (land section); 

Kona; Oalzu. 
Halen1ano; [shark's house]; (land section); Kipa-

hulu; ll:faui. · 
Halemano; (village); Kipahulu; llfaui. 
Haliu; [to turn]; (land section); Lahaina; llfaui. 
Haliimaile; '[to spread out mail\! vines]; (land sec-

tion); Hamakuapoko; JJ:faui. 
Haliilau; (land section); Hilo; Hawaii. 
Haleohiu; [sorcery house]; (land section); North 

Kona; Hawaii. 
Halepalaoa; (village); east coast; Lanai. 
Halepuaa; [hog's house]; (land section); Puna; 

Hawaii. 
Halepuna; [coral house]; (land section); Hilo; 

Hawaii. 
Hamakua; [the back of the island); (district); 

Hawaii. 
Hamakualoa; [long Hamakua]; (district); 11/aui. 
Hamakuapoko; (village); Hamakuapoko; Jl:faui. 
Hamakuapoko; [short Hamakua]; (district); 

lllaui. 
Hamama; [open); (land section); Kona; Oahu. 
Hamanamana; (land section) ; No rt h Kon a; 

Hawaii. 
Han10a; (land section); Hana; llfaui. 
Hamobamo; [to rub); (land section); Kona; 

Oa/111. 
Hana; (district); Maui. 
Hana; (village); Hana; llfaui. 
Hanaboi; (stream); Hamakualoa; Jl:faui. 

Hanaipoe; Hamakua; 1-lawaii; elevation, 5 143 feet. 
Hanakaoo; (land section); Lahaina; J1/aui. 
Hanakauhi, in Koolau North; ll:faui; elevation, 

8 9II feet. · 
Hanakaoe; (land section); Koolauloa; Oalzu. 
Hanakapiai; (land section); Napali; Kauai. 
Hanakoa; (land section); Napali; Kauai. 
Hanalei; (stream); Halelea; I<auai. 
Hanalei; [make a wreath]; (land section); Hale-

lea; R-auai. 
Hanalei; (village); Halelea; Kauai. 
Hanalei Bay; Halelea; Kauai'. 
Hanamalo; (point); South Kona; Hawaii. 
Hanamaulu; (land section); Puna; Kauai: 
Hanainaulu Bay; Puna; Kauai. 
Hanamaulu; (village); Puna; Kauai. 
Hanapai; (land section); Hamakua; Hawai'i. 
Hanapepe; (stream); Kona; Kauai. 
Hanapepe; [to crush]; (land section); Kona; 

Ka11ai. 
Hanapep~; (village); Kona; Ka11ai. 
Hanapepe Bay; Kona; Ka11ai. 
Hanaula; (laud section); Kohala; Hawaii. 
Hanauma Harbor; Kona; Oa/111 . 
Hanawana; [whispering]; (laud section); Hama-

kualoa; Jlfaiti. 
Hanawi; (stream); Koolau; ll:faui. 
Hanehoi; (land section); Hamakualoa; JJ:fatti. 
Haneoo; (land section); Hamakualoa; ll:faui. 
Haole; [white]; (land section); Kona; Oalztt. 
Haou; (land section); Hana; J1:faui. 
Haou; (village); Hana; llfaui. 
Hapalapuka; (land section); Hamakua; Hawaii. 
Hapapa; [shallow soil]; Waianae Range; Oahu; 

2 878 feet. 
Hauhaukoi; (land section); Kona; Oahu. 
Haukalua; (land section); Hilo; Hawaii. 
Haukalua; (land section); South Kona; Hawaii. 
Haukoi; (land section); Hamakua; Hawaii. 
Hauola; (land section); Hamakua; Hawaii. 
Haupu; Kona; Kauai; elevation, 2 030 feet. 
Hauula; [red dew]; (land section); Koolauloa; 

Oalz11. 
Hauula; (vil'lage); Koolauloa; Oahu. 
Hawaii; (island). 
Hawea; (point); Kaanapali; llfau£. 
Hawi; (land section); Kohala; Hawaii. 
Rawi; (village); North Kohala; Hawaii. 
Heeia; [slide]; (land section); Koolaupoko; Oahu. 
Heiheiahulu; [race run by Hulu]; Puna; HawaH; 

elevation, I 692 feet. 
Hele, Puu; [traveler's hill]; Wailuku; Maui; ele

vation, 214 feet. 
Heleleikeoha; [scatter the oha]; (land section : 

Koolau; llfaui. 
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Helemano; [to travel with thousands]; (land sec
tion); Waialua; Oaltu. 

Hele6kala; [the snare of the sun]; Waianae 
Range; Oaltu; clevation, I 885 feet. 

Heneheneula; (land section); Hamakua; Hawaii. 
Hianaloli; (land section); North Kone; Hawaii. 
Hianaulua; (land section); Koolau; llfaui. 
Hihiu; [wild]; (land section); Kohala; Hawaii. 
Hiilawe Falls, ·waipio; Hamakua; Hawai"i; ele-

"l!fltion, 1 700 feet. 
Hikiaupea; (land section); Kohala; Hawaii .. 
Hikiaupea; (land section); Kaupo; lllaui. 
Hilea; (village); Hilo; Hawat"i. 
Hilea; [lazy]; (land section); Ka-u; Hawaii. 
Hilo; [name of an ancient navigator]; (district); 

Hawaii. 
Hilo; (town); Hilo; Hawaii. 
Hilo Bay; Hilo; Hawaii.· 
Hinai Puu; S. Kohala; Hawaii"; elevation, I 443 

feet. 
Hionaa; (land section); Ka-u; Hawaii. 
Hionamoa; (land section); Ka-u; Hawai"i. 
Hoaeae; (land section); Ewa; Oaltu. 
Hoaeae; (stream); Ewa; Oahu. 
Hoalua; [two friends]; (land section); :aamaku-

aloa; llfaui. 
Hoea; (land section); Hamakua; Hawaii. 
Hokukano; (land section); North Kona; Hawaii. 
Hokukana; (land section); Ka-u; Hawaii". 
Hokumahoe; [twin stars]; (land section); Hilo; 

Hawaii. 
Hokuula; [red star]; South Kohala; Hawaii; ele

vation, 3 070 feet. 
Hokuula; [red star]; (land section); Kula; 

Maui. 
Holualoa; [long sled]; (land section); North 

Kona; Hawaii. · 
Holualoa; (village); North Kona; Hawaii. 
Homaikawaa; [bring the canoe here]; (land sec-

tion); Puna; Kauai. 
Honalo; (land section); North Kona; Hawaii. 
Honaunau; (land section); South Kona; Hawaii. 
Honaunau; (village); South Kona; Hawaii. 
Honaunau Bay; South Kona; Hawaii. 
Honohina; [Hina's harbor]; Hilo; Hawaii; ele-

vation, 712 feet. 
Honohina; (land section); Hilo; Hawaii. 
Honoipu; [calabash harbor]; (land section); Ko-· 

hala; Hawaii. 
Honoipu; (village) ; North Kobala; Hawaii. 
Honoipu Landing; North Kohala; Hawaii. 
Honokaa; (village); Hamakua; Hawaii. 
Honokahau; [harbor of the hau tree]; (land sec-

tion); North Kona; Hawaii. 

i Honokahau; (stream); Kaanapali; llfaui. 

I 
Honokahau; [harbor of the hau]; (land section); 

Kaanapali; llfaui. 
Honokahau; (village); North Kona; Hawaii. 
Honokahau; (village); Kaanapali; llfaui. 
Honokahau Bay; Kaanapali; llfaui. 
Honokahua; (stream); Kaanapali; llfaui. 
Honokahua; [harbor of the fruit]; (land section); 

Kaanapali, llfaui". 
Honokaia; [fish harbor]; (land section); Hama-

kua; Hawaii. · 
Honokala; [harbor of the sun]; (land section); 

Hamakualoa; llfaui. 
Honokalani; [harbor of the chief]; (land section); 

Hana; 11laui. 
Honokane; [harbor of cane]; (land section); Ko

hala; Hawaii". 
Honokane; (stream); Kohala; Hawaii. 
Honokane Head; East Kohala; Hawaii; eleva

tion, 4 6<}8 feet. 
Honokeana; [harbor of the cave]; (laud section); 

Kaanapali; lllaui. 
Honokowai; (stream); Kaanapali; i1faui. 
Honokowai; [harbor of the water]; (land section); 

Kaanapali; llfaui. 
Honokowai; (village); Kaauapali; llfaui. 
Honokua; [harbor of the back country]; South 

Kona; lfawaii. 
Honolii; (stream); Hilo; Hawaii. 
Honolua; [two harbors]; (land section); Kaa-

napali; Maui. 
Honolua; (stream); Kaanapali; llfaui. 
Honolua Bay; Kaanapali; llfaui. 
Honolulu; (town); Kona; Oahu. · 
Honolulu; [fair haven]; (land section); Koolau; 

llfaui. 
Honolulu; (land section); Kona; Oahu. 
Honolulu; (land section); Puna; Hawaii. 
Honolulu Harbor or Kou; Kona; Oaltu. 
Honomaele; (land section); Hana; llfaui. 
Honomainoa; (land section); Hilo; Hawaii. 
Honomakau; [fish hook]; (land section); Kohala; 

Hawaii. 
Honomakau; (village); North Kobala; Hawt;iii. 
Honomalino; [calm harbor]; (land section); 

South Kona; Hawaii. 
Honomanu; [bird harbor]; (land section); Koo-

lau; Maui. 
Honomanu; (stream); Koolau; llfaui. 
Honomu Landing; Hilo; Hawaii. 
Honomu; (village); Hilo; Hawaii. 
Honomu; [harbor of the mu]; (land section); 

Hilo; Hawaii. 
Honomuni; (land section); Kona; Jl.folokai. 
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Honopou; (post harbor]; (land section); Hama
kualoa; Maui. 

Honopou; (stream); Hamakualoa; Jlfaui. 
Honop11; [scorched]; (land section); Na Pali; 

Kauai. 
Honopue; (land section); Hamakua; 1-lawaii. 
Honopue; (stream); Hamakua; Hawaii. 
Honopueo; [owl harbor]; (land section); Kohala; 

1-lawaii. 
Honouliuli; (blue harbor]; (land section); Ewa; 

Oahu. 
Honouliuli; (village); Ewa; Oa/zu. 
Honuaino; [evil land]; (land section); North ' 

Kona; Ilawaii. 
Honuapo; (village); Ka-u; 1-lawaii. 
Honuapo; [dark land]; (land section); Kau; , 

Hawaii. 
Honuapo Landing; Ka-u; Hawaii. 
Honuaula; [red la~1d]; (land section); North 

Kona, Hawaii. 
Honuaula; (district); llfaui. 
Hookapuna; (land section); Hana; llfaui. 
Hookena; (land section); South Kona; Hawaii. 
Hookena; (village);· South Kona; Hawaii. 
Hoolehua; (land section); Kona; kfolokai. 
Hoonmha Puu; [hill of rest]; Ka-u; Hawaii; ele-

vation, 6 636 feet. 
Hoolawa; (to complete]; (land section); Hama

kualoa, llfau£. 

Humuula; [ax stone]; North Hilo; Hawaii; ele
vation, 1 086 feet. 

Humuula; (land section); Hilo; llawaii. 
Iliililoa; (long pebbly beach]; (land section); Puna; 

Hawaii. 
Ilikahi; (land section); South Kona; 1-lawaii. 
Iliokaloa; [dog of Kanaloa]; (land section); Kau; 

Hawaii. 
Imiola Church; (seek life]; South Kohala; Ha

waii; elevation, 2 742 feet. 
Io Puu; Hamakua; /-fawaii; elevation, 4 o62 feet. 
Io Puu; [hawk hill]; Honuaula; llfaui; elevation, 

2 841 feet. 
Iole; [rat]; (land section); Kohala; H1zwaii. 
Iolc; (land section); Puna; 1-lawaii. 
I!oli; [odoriferous]; (land section); Kona; J1fo

/okai. 
Iwi o Pele; [Pele's bone]; Hana; :llaui; eleva-

tion, 408 feet. 
Ka; (land section); Kahikinui; :llaui. 
Kaa; [to roll]; (Janel section); Lanai; La11ai. 
Kaaawa; (land section); Koolauloa; Oalzu. 
Kaaipu; [roll calabash J; (land section); Kona; 

Oalm. 
Kaakaaniu; (land section); Koolau; Kauai. 
Kaakaukukui; (land section); Kona; Oa/Ju. 
Kaakepa; (land section); Hilo; Hawaii. 
Kaakopua; (land section); Kona; Oalzu. 
Kaala; Waianae Range, highest part; Oalm; ele

vation, 4 030 feet. Hoopuloa; (land section); South Kona; Hawaii. 
Hopenui; [great end]; (land section); Koolau; 

JJ£aui. 
, Kaala; South Kohala; Ha;vaii; elevation, 3 979 

feet. 
Hualalai; North Kona; Hawaii; elevation, 8 269 i 

feet. 
Hualele; [flying seed]; (land section); Kaupo; 

llfaui. 
Hualua; [two fruits]; (land section); Kohala; Ila

waii. 
Hue Puu; (hill of gourd]; North Kohala; 1-lawaii; 

elevation, 2 411 feet. 
Huelo; [a tail] ;(land section); Hamakualoa; Jlfaui. 
Huelo Landing; Hamakualoa; Maui. 
Huelo; (village); Hamakualoa; llfaui. 
Huilua; [two companies]; (land section); Kaupo; 

JJfaui. 
Hukiaa; (land section); Kohala; Ilawaii. 
Huleia; (subdistrict); Puna; Kauai. 
Huleia; (stream); Puna; Kauai. 
Hulihana; (seek for work]; (land section); Hana; 

llfaui. 
Hululmlu Puu; (hairy hill]; Hamakua; 1-fawaii; 

elevation, 6 637 feet. 
Huluhulu Puu; Puna; Hawaii; elevation, 3 442 

feet. 
Hulumanai; (land section); Puna; Hawaii. 

Kaalaa; (land section) ; Kon a; Oa/Ju. 
Kaalaala; (land section); Ka-u; 1-fawaii. 
Kaalaea; (land section); Koolaupoko; Oa/Ju. 
Kaalaea; (reel ocher]; (land section); Hamakua-

loa; Jlfaui. 
Kaalaiki; [the small pebb!e]; (land section); Ka-u; 

Hawaii .. 
Kaalau; (land section); Hilo; Hawaii. 
Kaala-waikini; (land section); Hamakua; Hawaii. 
Kaalawai; [water way]: (land section); Kona; 

Oa/111, 
Kaaleo; (land section); Kona; Oa/Ju. 
Kaalualu Lancling; [the rough, uneven]; Ka-u; 

1-lawaii. · 
Kaamola; [turning rouncl]; (land section); Kona; 

· Jfolokai. 
Kaanapali; (district); J)faui. 
Kaao; (legend]; Hamakua; Hawaii; elevation, 

I 242 feet. 
Kaao; [calm]; (land section); Hamakua; Hawaii. 
Kaao; (land section); Koolau; Maui. 
Kaapahu; (land section); Hamakua; Hawaii. 
Kaapahu; (village); Hamakua; Hawaii. 
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Kaapahu; (land section); Kipabulu; llfaui. 
Kaapoko; [short Kaa]; (land section); Hilo; 

Hawaii. 
Kaapahu; [cut square off]; Koolau; 1110/okai; ele-

vation, 3 563 fert. 
Kaapahu; (land section); Ka-u; Hawaii. 
Kaapuna; (land section); South Kona; Hawaii. 
Kaauhaloa; [long canoe shed]; (land section); 

Kona; Oallu. 
Kaauhuhu; (village); Hamakua; Hawaii. 
Kaauhuhu; [the fish poison plant]; (land section); 

Kohala;. Jfawaii. 
Kaaumoa; (land section); Kona; Oallu. 
Kaawalii; (stream); North Hilo; Hawaii. 
Kaawaloa; [the long awa root]; (land section); 

South "Kona; Hawaii. 
Kaawaloa; (v:llage); South Kona; Hawaii. 
Kaawikiwiki; [roll quick]; (land section); Hama

kua; Hawaii. 
Kaehoeho; [stone pillar]; (land section); Kipa· 

hulu; Afatti. 
Kaeleku; [brittle]; (land ~ection); Hana; 11faui. 
Kaelepulu; (land section); Koolaupoko; Oalzu. 
Kaelepulu; (pond); Kailua; Oalm. 
Kaena; [room]; (land section); Koolauloa; Oa!zu. 
Kaena; (point); Kaa; Lanai. 
Kacna; (land section); Waialua; Oahu. 
Kaena: \northwest point); \Vaialua; Oalzu. 
Kaeo; [winner]; (land section); Honuaula; 1lfa11i. 
Kahaea; (land section); Ka-u; Hawaii. 
Kahakuloa; [the long rock]; 1lfaui; ele\•ation, 

635 feet. 
Kahakuloa; (stream); Kaanapali; llfaui. 
Kahakuloa; \village); Kaanapali; 11/aui. 
Kahakuloa Bay; Kaanapali; ,1/aui. 
Kahala; [the pan<lanus]; (cape); Puna; Kauai. 
Kahalafa; (land section); Hamakuapoko; ,1/aui. 
Kahalauluahine; [old woman's shed]; (land sec-

tion); Kona; Oa!zu. 
Kahalii; (land section); Hilo; Hawaii. 
Kahaluu; (land section); North Kona; llawaii. 
Kahaluu; (land section); Koolauloa; Odl!u. 
Kahana; (stream); Koolauloa; Oa!iu. 
Kahana; [work]; (land section); Koolauloa; 

Oalzu. 
Ka!mna, (village); Koolauloa; Oalm. 
Kahana Bay; Koolauloa; 0<1/i11. 
Kahanahaiki; [narrow Kahana]; (land sl!ction); 

\Vaianae; Oahu. 
Kahananui; lgreat work]; (land section); Kona; 

llfolokai. · 
Kahanui; [great mark], (land section); Kona; 

llfolokai. 
Kahapaaka1; (land section); Kona; 0<1!1t1. 

Kahaualea; (land section); Ka-u; Hawaii. 
Kahaualea; (village); Puna; Hawaii. 
Kahauloa; [the long hau tree]; (land section); 

South Kona; Hawaii. 
Kahauiki [small Jiau tree]; (land section); Kona; 

Oaliu. 
Kahaumakaawc; (land section); Kona; Oalzu. 
Kahawaihapapa; [shallow ~queduct]; (land sec-

tion); Kahikinui; llfaui. 
Kahawale; (land section); Kona; Oaliu. 
Kaheeka; (land section) ; V.' aial ua; 0<1Ii11. 
Kahehuna; (land section); Kona; Oa!ztt. 
Kahei; [girdle]; (land section); Kohala; Hawaii. 
Kahikinui; [great 'rahiti]; (district); llfaui. 
Kahili; Kona; Kauai. 

I Kahili; [fly brush]; (land section); Koolau; 
i Kauai. 

I 
Kahilipali; (land section); Ka-u; Hawaii. 

, Kahinano; (land section); Hilo; Hawaii. 
Kahoahuna; [the hidden friend]; (land section); 

Hilo; Hawaii. 
Kahoiawa Bay, N. Kona, Hawaii. 
Kahoiwai; (land section); Kona, Oaliu. 
Kaholo; Hamakua; Hawaii; elevation, 9Q6 feet. 
Kaholo; [the race, the running]; (land section); 

Hamakua; Hawaii. 
Kahookane; (land section); Kona; Oalzu. 
Kahoolawe; (island). 
Kahoolawe; (island); elevation, r 47.2 feet. 
Kahua; [foundation, site]; (landsection); Kohala; 

Hawat'i. 
Kahua; (land section); Hilo; Hawaii. 
Kahua-hookolo; (land section); Hilo; Hawaii. 
Kahuai; [disinter, dig open], (land section); 

Kaupo; llfaui. 
Kahuai; (land section); Ka-u; Hawaii. 
Kahue; [the gourd]; (land section); Ka-u; 

.Jlawaii. 
Kahui;. [junction]; (land section); Kona; Oallu. 
Kahuku; (land section); Hilo; .llawaii. 
Kahuku; (Janel section); Ka-u; Hawaii. 
Kahuku; (land section); Niihau; Niilza11. 
Kahuku; [prominence]; (land section); Koolau-

loa; Oalz11. 
Kahuku; (northeast point); Koolauloa; Oalzu. 
Kahuku; (village); Koolauloa; Oalzu. 
Kahului; (land section); North Kona; 1-lawaii. 
Kahului; (village); \Vailuku; 11/aui. 
Kahului Bay; \Vailuku; llfaui. 
Kahuwa; (stream); Hilo; Hawaii. 
Kaiaakea; (land section); Hilo; Hawaii. 
Kaiaka Bay; Waialua; Oalzu. 
Kaieiewaho; (channel); between Oalzu and Kauai. 
Kaiholcna; Ka-u; Hawaii; elevation, 3 824 feet. 
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Kaiholena; (banana]; (l~nd section); Kohala; 
Hawaii. 

Kaihooa; (land section); Kohala; Hawaii. 
Kaihuiki; [the small nose]; (land section); Hilo; 

Hawaii. 
Kaikahi; [one sea]; (land section); Kona; Oahu. 
Kaili; (land section); Hana, /lfaui. 
Kai!io; (the <log]; Waianae Range; Oaliu; eleva

tion, 1 967 feet. 
Kailiu; (cape); Na Pali; Kauai. 
Kai!iula; (the red bark]; (land section); Ka-u; 

Hawaii. 
Kailiula; [red skin]; (land section); Kona; 

Molokai. 
Kailua; (stream); Hamakualoa; Jlfaui. 
Kailua; [two seas]; (land section); Nort11 Konn, 

Hawaii. 
Kailua; (stream); Koolaupoko, Oalm. 
Kailua; (land section); Kula; llfaui. 
Kailua; (town); North Kona; Hawaii. 
Kailua; (land section); Koolaupoko; Oahu. 
Kailua; (village); Koolaupoko; Oa/111. 
Kailua Bay; North Kona; Hawaii. 
Kaimu; (village); Puna; Hawaii. 
Kaimu; (theoven]; (land section); Ka-u;Hawaii. 
Kahnukf; [the oven for ti root]; (Telegraph Hill); 

Honolulu; elevation, 291 feet. 
Kainalu [surf]; (land section); Koua; llfolokai. 
Kainehe [the murmuring sea]; (land section); 

Hamakua; Hawaii. 
Kainehe; (land section); Lahaina; 1lfaui. 
Kai o Kalohi; (Sea of Kalohi]; (channel); between 

JJfolokai and Lanai. 
Kaipapa; (land sectiol).); Kahikinui; Maui. 
Kaipapau; [shallow sea]; (land section); Koolau-

loa; Oallu. 
Kaipuhaa; (land section); Kohala; Hawaii. 
Kaiwi (channel); between Oalm and JJfolokai. 
Kaiwi; [the bone); (point); North Kona; Hawaii. 
Kaiwiki; [quick sea]; (land section); Hamakua; 

Hawaii. 
Kaiwiki; (stream); Hilo; Hawaii. 
Kaiwiki; (land section); Hilo; Hawaii'. 
Kaiwiki; (village); Hilo; Hawaii. 
Kaiwilahilahi; [the thin bone]; (land section); 

Hilo; Hawaii. 
Kaiwilahilahi; (stream); Hilo; Hawaii. 
Kaiwiokaihu (bone of the nose]; (land section); 

Kona; Oalzu. 
Kakaalaea; (red ocher duck]; (land section); 

Hamakua; Hawaii. 
Kakalahale; (land section); Kipahulu; llfaui. 
Kakanoni; [to split noni fruit]; (land section); 

Kipahulu; llfa11i. 

Kakea; [sugar loaf); Honolulu; Oalm; elevation, 
1 468 feet. 

Kakio; (itch]; (land section); Kaupo; .~faui. 
Kakio; (land section); Hana; JJlaui. 
Kakiweka; (land section) ; Hana; Jllaui. 
Ka lae; [the cape); (point); Ka-u; Hawaii. 
Kalae; (village); Kona; JJfolokai. 
Kalaehonu; [cape of the turtle); (cape); Hale lea; 

J{auai. 
Ka-lae-loa; [thelongcape]; (cape); Kona; .?folo

kai. 
Kalaeloa; [or Barbers Point]; (point); Ewa; 

Oaltu. 
Kalaeloa Landing; Kona; Jlfolokai. 
Ka-lae-milo; [cape of the mi lo tree]; (cape); 

Koolau; llfolokai. 
Kalaeoaihe; (land section); Kaupo; Jlfaui. 
Ka-lac-o-ka-hiu; [the cape of the fish's tail); 

(cape); Koolau; llfolokai. 
Ka-lae-o-ka-ilio; [cape of the dog]; (cape); Kalu

akoi; Jlfolokai. 
Ka-lae-o-ka-laau; [cape of the tree]; (cape); 

Kaluakoi; 11fo!okai. · 
Ka-lae-o-ka-pahu; [cape of the drum); (cape); 
Koo~au; ,1/o!okai. 

Kalaepohaku [rocky cape] (land section); Kona; 
Oahu. 

Kalaheo; (proud day]; (land section);' Kona; 
Kauai. 

Kalaheo; (land section); Koolaupoko, Oahu. 
Kalahiki; [the day of arrival]; (land section); 

South Kona; Hawaii. 
Kalaieha; (latitude station); N~rth Hilo; Hawaii; 

elevation, 6 738 feet. 
Kalakalaula; (land section); Hamakua; Hawaii. 
Kalal a; [the litn b]; (land section ) ; , Ko ha la; 

Hawaii. 
Kalalau; (vil!age); Na Pali; Kauai. 
Kala1au; [the blunder); (land section); Hilo; 

Hawaii. 
Kalalau; [blunder]; (land section); Na Pali; 

Kauai. 
Kalaloa; [long day]; (land section); Koolau; 

Maui. 
Kalama; (the torch]; (land section); South Kona; 

Hawaii. 
Kalamanamana; [branching sun]; (land section); 

Kona; Oahu. 
Kalamaula; [red torch); (land section); Kona; 

Jlfolokai. 
Kalanikaula, near Wend; [the prophet chief]; 

Molokai; elevation, 794 feet. 
Kalaoa; (village); North Kona; Hawaii. 
Kalaoa; (land section); North Kona; I-(awaii. 
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Kalapa; [the ridge); South Kona; Hawaii; eleva
tion, I 271 feet. 

Kalapaki; (land section); Puna, Kauai. 
Kalapamoa; [the ridge of fowls); Central Range; 

Molokai; elevation, 4 004 feet. 
Kalapana; (village); Puna; Hawaii. 
Kalapana; (land section); Ka-u; Hawaii. 
Kalawahine; [woman's day); (land section); 

Kona; ·Oahu. 
Kalawao; (land section); Koolau; JJfolokai. 
Kalauao; (land section); Ewa; Oahu. 
Kalaupapa; [fiat leaf of land); (land section); 

Koolau; fllolof>ai. 
Kalaupapa; (village); ~oolau; ,1/olokai. 
Kalaupapa Landing; Koolau; 11/olokai. 
Kalawao; (village); Koolau; 11/o!okai. 
Kalawao Landing; Koolau; i1folokai. 
Kaleh ua; [ metrosideros tree] ; (land section) ; 

Kona; Oahu. 
Kalehua-hakihaki; [the broken metrosideros 

tree]; Waimea; Kauai. 
Kaleina-o-papio; [leaping place of papio]; (cape); 

Koolau; JJfolokai. 
Kalena; [turmeric plant]; (land section); Kipa

hulu; 1Waui. 
Kalena; \Vaiamae Range; Oahu; elevation, 3 504 

feet. 
Kalena; (land section); \Vaianae; Oalm. 
Kalepa; [the flag); Hamakua; Hawaii/ elevation, 

7 678 feet. 
Kalepa; Puna; Kauai. 
Kalepa; [flag]; (land section); Kaupo; Maui. 
Kalepeamoa; [cock's comb); Hamakua; Hawaii'; 

elevation, 9 409 feet. 
Kalia; (land section); Kona; Oalm. 
Kaliae; (land section); Koolau; lJlaui. 
Kalialinui; [great kaliali plant); (land section); 

Kula, JJfaui. 
Kalihi; [the border]; (land section); South Kona; 

Hawaii". 
Kalihi; (land section); Hana; JJfaui. 
Kalihi; [border, edge]; (land section); Honuaula; 

lJfaui. 
Kalihi; (land section); Kahikinui; .Ma11i. 
Kalihi; (land section); Kaupo; JJfaui. · 
Kali hi; (stream); Halelea; Kauai. 
Kalihi; (land section); Koolau; JJfaui. 
Kalihi; (village); Halelea; Kauai. 
Kalihi; [border]; (land section); Kona; Oahu. 
Kalihi; (village); Konn; Oahu. 
Kalihi Entrance; Konn; Oahu. 
Kalihikai; [edge of the sea]; (land section); 

Halelea; Kauai. 
Kalihiwai; [edge of the water]; (laud section); 

Halelea; Kauai. 

Kalimaohe; (land section); Lahaina; flfaui. 
Kaliu; Puna; Hawaii; elevation, I o65 feet. 
Kaliu; [bilge water]; (land section); Kona; 

Oahu. 

I
, Kaloaloa; (land section); Hilo; Hawaii. 

Kaloaloa; North Hilo; Hawaii; elevation, 6 634 
feet. 

I 
Kaloi; [taro patch]; (land section); Honuaula; 

i1laui~ 
i Kaloiiki; [smaH taro patch]; (land section); Ko11a; 

Oahu. 
Kaloko; [the fish pond]; (laud section); North 

Konn; Hawaii. 
Kalokohon u; [deep fish pond] ; (land section) ; 

Kana; Oahu. 
Kalolo; (village); Hamakua; Hawaii. 
Kalona; (land section); Ka-u; Hawaii. 
Kalua; [the pit or crater]; (land section); Hama-

kua; Hawaii. 
Kalua; (land section); Wailuku; Maui. 
Kaluaaha; (land section); Kona; Molokai. 
Kaluaaha; (village); Kana; Molokai. 
Kaluaalaea; [red ocher pit]; (land section); Kana; 

Oahu. 
Kaluahauoni; Central Range; lJfolokai; elevation, 

3 282 feet. 
Kaluahole; [pit for peeling vegetables); (land 

section); Kona; Oahu. .· 
Kaluahonu; [deep pit); (land section); Niihau; 

l'v"ii/1a u 
Kaluakailio; [the pit of the dog]; (land section); 

Hilo; Hawaii. 
Kaluakoi; ( Q.istrict); lJfolokai. 
Kaluakoi; [crater of axes); (land section); Molo

kai. 
Kaluaolohe; [naked pit); (land section) Konn; 

Oahu. · 
Kaluamakani; [the windy crater); Hamakua; 

Hawaii; elevation, 7 584 feet. 
Kaluanui; [great pit]; (land section); Koolauloa; 

Oahu. 
Kaluaokau; (land section); Kona; Oahu. 
Kaluao Lapauila; South Kana, Hawaii; elevation, 

120 feet. 
Kalukalu; [a plant, sea grass]; (land section); 

South Kona; Hawaii. 
Kalulu; [calm]; (land section); Lanai; Lanai. 
Kamaee; (land section); Hilo; Hawaii. 
Kamaili; (land section); Puna; Hawaii. 
Kamaino; [abuse];,(land section); Koolau; JJ/aui. 
Kamakama; [prostitute); (land section); Ka-u; • 

Hawaii. 
Kamakela; (land section); Kona; Oahu. 
Kamakou; central range; JJlolokai; elevation, 

4 958 feet. 
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Kama16; [<lry]; (land section); Kona; J11o!okai. 
Kamal6 Landing; Kona; lJfolokai. 
Kamal6; (village); Kona; 11/olokai. 
Kamalomalo; (land section); Puna; Kauai. 
Kamanawa; (point); Kaupo; llfaui. 
Kamani; [a kind of tree, calophyllum]; (land 

section); Lahaina; 11faui. 
Kanrn.no; [the shark]; (land section); Kohala; 

Hawaii. 
Kamanoni; (land section); Konn; ilfolokai. 
Kamananui; [great power]; (land'section ); \Vaia

lua; Oa/111. 
Kaniao; [wild cotton plant] ; (land section); 

Lanai; La11ai. 
Kamaoa; (land section); Ka-u; llawaii. 
Kamaoa; (vil'lage); Ka-u; Hawaii. 
Kamaohanui; \Vaianae Range; Oalzu; elevation 

3 355 feet. 
Kamaole; [childless]; (landsection); Kula; J1faui. 
Kamaui; (land section); Hamakua; Hawaii. 
Kamehame; (land section); Kula; lJfa11i. 
Kamilo; [milo tree]; (cape); Ka-u; Hawaii. 
Kamiloloa; [long milo tree]; (land section); 

Kona; Molokai. 
Kamoamoa; (land section); Puna; Jlawaii. 
Kamoawaa; [canoe fowl); (land section); Kona; 

Oa/111. 
Kamokala; (land section); Hamakua; Hawaii. 
Kamoku; (land section); Lanai; Lanai. 
Kamoku; (land section); Kona, Oalm. 
Kamooakua; [lizard god]; (land section); Kona; 

Oalzu. 
Kamooiki; [small lizard]; (land section); Kona; 

Oahu. 
Kamoomuku; [strip cut short]; (land section); 

Konn; Oali11. 
Kamouau; [the fl:-nting buoy]; (land section); 

Hamakua; Hawaii. 
Kamuku; [cut short]; (land section); Kahikinui; 

Jlfaui. 
Kanahena; (land section); Honuaula; ,Jfaui. 
Ka11al10nua; (lam! section); Hamakua; 1-Iawaii. 
Kanaio; [the bastard sandal wood]; (land section); 

Ka-u, /lawaii. 
Kanaio; (lane! section); Honuaula; .1/aui. 
Kanakau; (lane! section); South Kona; 1-lawaii. 
Kanalaa: (land section); Kona; Oahu. 
Kana; [name of a demigod]; (lane! section); Hama-

kua: 1-lawaii. 
Kanane; (lam! section); Puna; llawaii. 
Kanapa; il!olokai; elevation, L 935 feet. 
Kanaueue: [vihration, earth<1uake]; (land sec-

tion); North Kona; Hawaii. 
Kanehoa; \Vaianae Range; Oaltu,- elevation, 2 721 

feet. 

Kaneilio; (point); Waianae; Oalzu. 
Kanekiki; (la11<l section); Puna; Hawaii. 
Kaneloa; [long cane]; (land section); Kona; 
· Oalzu. 
Kaneohe; [bamboo cane]; (land section); Koolau-

poko; Oa/111. 
Kaneohe; (village); Koolaupoko; Oahu. 
Kaneohe Bay; Koolaupoko; Oalzu. 
Kanepuu; (cane hill); Lanai; elevati9n, r &X> 

feet. 
Kanewai; [water cane 1; (lan<l section); Kona; 

Oalm. 
Kaniaula; (land section); Kaupo; ,1faui. 
Kaniukukahi; [cocoanut tree standing alone]; 

(land section); Kona; Oalzu. 
Kanoa Pepeekeo; Hilo; Hawaii; elevation, 910 

feet. 
Kaohaoha; [fond recollection]; (land section); 

Hilo; Hawaii. 
Kaohe; (bamboo]; (land section); Hamakua; 

Hawaii. 
Kaohe; (land section); Puna; Hawaii. 
Kaohe; (land section); South Kona, Hawaii. 
Kaohi; (land section); Lanai; Lanai. 
Kaotna; (land section); Hilo; Hawaii. 
Kaoma; (oven]; (land section); Kohala; Hawaii. 
Kaonoulu; (land section); Kula; Jlfaui. 
Kaopala; [rubhish); (land section); Kaupo; Maui. 
Kaowahi; (cape); Hale lea; Kauai. 
Kapaa; (fast, firm): (land section); Kohala; 

Hawaii. 
Kapaa: (stream); Puna; Kauai. 
Kapaa; (land section): Puna; Kauai. 
Kapaa; (village); Puna; Kauai'. 
Kapaahu; (land section); Ka-u; Hawaii. 
Kapaakea; [whitish rock]; (land section); Kuna; 

11folokai. 
Kapaakea; (land section); Kona; Oalzu. 
Kapaau; (land section); Kohala; 1-lawaii. 
Kapahaha; (land section); Kona; Oalzu. 
Kapahu Ju; (land section); Kona; Oalrn. 
Kapaka; (land section); Koolauloa; Oal! u. 
Kapalaalaea; (land section); North Kona; Hawaii'. 
Kapalama; (fence of lama wood]; (land section); 

Kona; Oaliu. 
Kapalepo; (dirty inclosure]; (land section); 

Kona; Oaliu. 
Kapaloa; [long inclosure]; (land section); Kona; 

Oa/111. 
Kapano; (dark colorct!J, (!anti section); Koolau

loa; Oahu. 
Kapapala; [bird lime]; (faml section); Ka-u; 

1-lawaii. 
Kapaula; [reel inclosure]; (land section); Koolau; 

11!aui. 



APPENDIX NO. 7. HAWAIIAN GEOGRAPHIC NAMES. 

Kapaula; (stream); Koolau; 1lfaui. 
Kapehu; [swelling); (lan<l section); Hilo; Hawaii. 
Ka Pele, Puu; (hill of Pele); Ka-u; Hawaii; ele-

vation, 5 768 feet. 
Ka Pele, Puu; \Vaimea; Kauai. 
Kapena; (land section); Hilo; Hawaii. 
Kapewakua; (land section); Lahaina; /lfaui. 
Kapiwai; [oozing water); (land section); Kona; 

Oahu. 
Kap6ho; Puna; Hawaii; elevation, 437 feet. 
Kap6ho; [chalk]; (lam! section); Puna; Hawaii. 
Kapoho; (village); Puna; Hawaii. 
Kapolei, Puu; Honouliuli; Ewa; Oal1t1; eleva-

tion, 162 feet. 
Kapoula; (land section); Hamakua; Hawaii. 
Kapua; (land section); Kohala; Hawaii. 
Kapua; [flower]; (land section); South Kona; 

Hawaii. 
Kapuai, Puu; Hamakualoa; 1lfa11i; elevation, 

1 150 feet. , 
Kapuai o Kamehameha; [foot of Kamehameha); 

Hamakualoa; .!Jfaui; elevation, r 149 feet. 
Kapuaikini; [myriad footsteps]; (land section); 

Kipahulu; .JJ!aui. 
Kapualei; [flower wreath]; (land section); Kon a; 

,1folokaz. 
Kapuaokoolau; [flower of Koolau]; (land sec

tion); Kona; ilfo!okai. 
Kapueokahi Harbor; (the owl place]; Hana; 

11laui. · 
Kapuhi; [the eel]; (cape); Halelea; f•(auai. 
Kapukaiki; [the small outlet]; North Kona; 

1-lmvaii; elevation, 1 404 feet. 
Kapukaulua; (point); Hana; Jfaui. 
Kapulena; [taboo turmeric]; (Janel section); 

Hmiiakua; Hawaii. 
Kapulena; Kamakua; Hawaii; elevation, 904 feet. 
Kapuna; [spring]; (land section); Kona; Oahu. 
Kapuna; Ka-u; J-fa~·vaii. 

Kapunakea; [whitish limestone]; (laud section); 
Lahaina; 11fa11i. 

Kapunapuna; (land section); Kohala; 1-lawaii. 
Ka-pun-poi; (the poi hill); (cape); Konn; 11/ol-

okai. 
Ka-u; [the breast); (district;) .Hawaii. 
Ka-u; (land section); Ka-u; Hawaii. 
Ka-u; (land section); North Kona; Hawaii. 
Kauaea; (land section); Puna: Hawaii. 
Kauaea; (village); Puna; 1-fawaii. 
Kauai; (island). 
Kauamanu; [war of birds]; (lancl section); Hana; 

fi!aui. 
Kauau; [G'an bird); (land section); Kula; ,1faui. 
Kauaula; [red war]; (land section); Lahaina; , 

lllaui. 

Kauaula; tstream); Lahaina; .!Jfaui. 
Kauaopu; \Vaianae Range; Oalz11; elevation, 

I 053 feet. 
Kaueleau; (land section); Puna; Hawaii. 
Kauhako; (land section); South Kona; f-laua£i. 
Kauhak6 Bay; South Kona; Hawaii. 
Kauhikio; (land section); Kona; Oahu. 
Kauhiula; [red yarn]; (land section); Hilo; Ha-

waii. 
Kauhola; (cape); Kohala; Hawaii. 
Kaubuhuula; [red fish poison]; (land section); 

Ka-u; Hawaii. 
Kauiki Head; (point); Hana; Maui. 
Kaukahoku; (land section); Kona; Oahu. 
Kauhako; (land section); South Kona; 

Hawaii. 
Kaukonahua; (stream); Waialua; Galm. 
Kauku; (the flea]; Hilo; Hawaii; elevation, 

1 ¢7 feet. 
Kaukuhalahala; (land section); Hana; 11fa11i. 
Kaulahuki; [pull rope]; Central Range; fi.!olokai; 

elevation, 3 749 feet. 
Kaukulau; (land section); Puna; Hawaii. 
Kaulana; [famous]; (land section); North Rona; 

Hawaii. 
Kaulanamoa; (land section); Kaupo; Matti. 
Kaulanamauna; [famous mountain); (land sec-

tion); South Kona; Hawaii. 
Kaule.i, Iii; (land section); Koolau; ]lfolokai. 
Kaulekohau; (land section); Hamakua; Hawaii. 
Kauleoli; (land section); South Kona; Hawaii. 
Kaulolo; (lane! section); Lahaina; JIIaui. 
Kauluena; [hot bread fruit]; (land section); Koo-

lau; J1faui. 
Kauluoa; (cape); South Kona; £-fawaii. 
Kauluwela; (land section); Rona; Oalzu. 
Kaumahalua; (land section); Kaupo; 11/aui. 
Kaumakani; (land section); Kipahulu; i1faui. 
Kaumalumalu; [shady place]; (land section); 

North Kona; Hawaii. 
Kaumana; (land section); Hilo; Hawaii. 
Kauamanu; [war of birds]; (land section); Hana; 

:1.!aui. 
Kaumoali; (land section); Hamakua; Hawaii. 
Kautia; (cape); Ka-u; f-lawaii. 
Kaunakakai; (land section); Kona; :1fo!okai. 
Kaunakakai; (village); Kona; 11/o!okai. 
Kaunakakai Harbor; Kona; fifo!okai. 
Kaunala; (Janel section); Koolauloa; Oahu. 
Kaunaloa; (land section); Puna; Hawaii. 
Kaunamano; (land section); Hamakua; Hawaii. 
Kaunamano; (land section); Ka-u; /Iawaii. 
Kauniho; (land section); Hilo; 1-Iawaii. 
Kaunolu; (land section); Lanai; Lanai. 
Kaunuahane; (land section); Honuaula; .!Jfa11i. 
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Kaunuohua; Central Range; llfolokai; elevation, 
4 535 feet. 

Kaupakulua; [two ridgepoles]; (land section); 
Hamakualoa; llfaui. 

Kaupalaoa; (land section); Kohala; Hawaii. 
Kaupakuea; (stream); Hilo; Hawaii. 
Kaupakuea; (lanrl section); Hilo; Hawaii. 
Kaupakuhale; (ridgepole); Hamakua; Hawaii; 

elevation, 9 990 feet. 
Kaupakulua; (village); Hamakua!oa; llfaui. 
Kaupulehu; North Kona; Hawaii; elevation, 

6 143 feet. 
Kaupulehu; [put in the oven to bake]: (land sec

tion); North Kona; 1-Iawaii. 
Kaupo; (district); llfaui. 
Kawahauwahi; [smoky mouth]; (land section); 

Ka-u; Hawaii. 
Kawahoa; (point); Nii/1au. . 
Kawai; [the water]; (cape); Puna; Kauai. 
Kawaihae; [wild stream]; (land section); Kohala; 

Hawaii. 
Kawaihae; (villag~); South Kohala; Hawaii. 
Kawaihae Landing; South.Kohala; Hawaii. 
Kawaihapai; (land section); Waialua; Oalm. 
Kawaihoa, or Koko Head; (point); Kon.a; Oahu. 
Kawaihoolana; [the buoyant water]; (stream); 

Puna; Kauai. 
Kawaiiki; [little water]; (land section); Kona; 

Oahu. 
Kawaikapu; [forbidden water]; (land section); 

Kona; 'Jlfolokai. 
Kawailoa; [long water]; (land section); Koo-

laupoko; Oalm. 
Kawailoa; (land section); Waialua; Oahu. 
Kawailoa; (stream); Waialua; Oalzu. 
Kawainui; [great water]; (land section); Hilo; 

Hawaii. 
Kawaiolena; [yellow J; (land section); Kona; 

Oalm. 
Kawaipapa; (land section); Hana; ll:faui. 
Kawala; (land section); Ka-u; Hawaii. 
Ka~aloa; (land section); Hana; llfaui. 
Kawaluna; [upperspace]; (land section); Koolau; 

11:folokai. 
Kawananakoa; [warrior's prophecy]; (land sec

tion); Kona; Oa/zu. 
Kawanui; [great time]; (land section)~ North 

Kona; Hawaii. 
Kawela; Hamakua; Hawaii; elevation, 938 feet. 
Kawela; (land section); Hamakua; Hawaii. 
Kawela; [heat, or 1.10t]; (land section); Ka-u; 

Hawaii. 
Kawela; (land section); Hana; Maui. 
Kawela; (land section); Kona; llfolokai. 
Kawela; (land section); Koolauloa; Oahu. 

Kawelikoa; (cape); Puna; Kauai. 
Kawiwi; \Vaianae Range; Oahu; elevation, 2 985 

feet. 
Kea, Mauna; [white mountain]; Hamakua; Ha

waii; elevation, 13 825 feet. 
Kea, Puu; [white hill]; Hamakua; Hawaii; el~

vation, 5 722 feet. 
Kea, Puu; Hamakua; Hawaii; elevation, 8 566 
fc~ . 

Keaa; [burning]; (land section); Hamakua; Ha-
waii. 

Keaa; (land section); Ka-u; .Hawaii. 
Keaa; (land section); Koolau; 11laui. 
Keaa iki; [little Keaa J; (land section); Koolau; 

llfaui. 
Keaau; (land section); Ka-u; Hawaii. 
Keaau; \Vaianae Range; Oahu; elevation, 2 270 

feet. 
Keaau iki; [small ripples]; (land section); Wai

anae; Oa/zu. 
Keaau nui; [great ripples]; (land section); Wai

anae; Oahu. 
Keaaula; [red Keaa]; (land section);· Hamakua

loa; llfaui. 
Keahakea; [ahakea tree]; (land section); Hama

kua; Hawaii. 
Keahaupono; [straight rising ground]; (land sec

tion); Kaupo; 11faui. 
Keahialaka; (village); Puna; Hawaii. 
Keahialana; [fire of lana]; (land section); Puna; 

Hawaii. 
Keahole; (cape); North Kona; Hawaii'. 
Keahua; [mound or hillock]; (land section); 

Hamakua; Hawaii .. 
Keahua; [mound, rising ground]; (land section); 

Kula; llfaui. 
Keahuloa; [long pile of stones]; (land section); 

Kaupo; Maui. 
Keahuolu; [cairn of Lu]; (land section); North 

Kona; Hawaii. 
Keaiwa; (land section); Ka-u; Hawaii. 
Keakaamanu; [th~ bird's shadow]; Hana, Maui; 

elevation, I 250 feet. 
Kealahewa; [wrong way]; (land section); Ko

hala; Hawaii. 
Kealahou; (village); Kula; Maui. 
Kealahou; [new road]; (land section); Kula; 

Maui. 
Kealaikahiki; [the way to Tahiti]; (cape); Ko

/lOo!awe. 
Kealakaha; [marked way); (land section); Ham

akua; Hawaii. 
Kealakehe; (land section); North Kona; 

Hawaii. 
Kealakehe;. (village); North Kona; Hawaii. 
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Kealakekua; [path of the gods]; (laud section); K.ekai; [sea]; (land section); Lahaina; llfaui. 
South Kona; Hawaii. Kekio; [pool]; (land section); Kona; Oalm. 

Kealakekua; (land section); Hamakuapoko; Kekualele; [meteor, shooting star]; (land sec-
llfaui. tion); Hamakua; I-Iawaii. 

Kealakekua Bay; S. Kona; Hawaii. Kekuapaawela; [scorched back]; (land section); 
Kealakomo; [entering way]; (land section); Koolau; llfaui. 

Puna; Hawaii. Ke Lae o ka Ilio; [cape of the dog]; (point); 
Kealia; [salt pan]; (land section); South Kona; Kaupo; llfaui. 

Hawaii. Kemau; {land section); Hamakua; Hawaii. 
Kealia; (land section); Puna; f(auai. Kemole; Hamakua; I-Iawaii; elevation, 8 ooo 
Kealia; (land section); Lanai; Lanai. feet. 
Kealia; (land section); Hamakuapoko, llfa11i. Keokea; (land section); Puna; Hawaii'. 
Kealia; (land section); Waialua; Oall11. Keokea; [white]; (land section); South Kona; 
Kealia; (village); Puna; Kauai. Hawaii. 
Kealii iki; [little chief]i (land section); Hama- Keokea; (land section); Kula; 11faui. 

kualoa; llfaui. Keokea; (village); Kula; llfaui. 
KealU:nui; [great chief]; (land section); Hama- Keokea !,anding; North Kohala; Hawaii. 

kuapoko; ,,faui. Keolewa; central north coast; Jlfolokai; elevation, 
Keamuku; [the abrupt ledge]; S. Kohala; 2 roo feet. 

Hawaii; elevat'ion, 3 078 feet. Keolu; [pleasant]; (laud section); Koolaupoko, 
Kenna; [cave]; (la~d section); Koolauloa; Oaliu. Oaliu. 
Keanae; (point); Koolau; llfaui. Keonehi:hee; [the sliding sand]; Hamakua; 
Keanae; [mullet]; (land section); Ko:ilau; llfaui. Hawaii; elevation, II 538 feet. 
Keanae; (village); Koolau; llfaui. Keonekuino; (land section); Kona; llfolokai. 
Keanae Landing; Koolau; Jlfaui. Keonenelu; [the soft sand]; Honuaula; llfaui; 
Keauhou; !\orth Kona; Hawaii; elevation, I ofq elevation, 3 942 f!!et. 

feet. · Keoneoio; (land section); Honuaula; 1lfa11i. 
Keauhou; (land section); Ka-u; Hawaii. Keoneula; [red Sllnd]; (land section); Kona; 
Keauhou; [new time]; (land section}; North Oahu. 

Kona; Hawat'i. Keonepoko; [short sand beach]; (land section); 
Keauhou; (land section); Honuaula; Ma111~. Puna; Hawaii. 
Keauhou; (land section); Kona; Oalzu. Keopu; [belly]; (land section); North Kona; 
Keauhou; (village); North Kona; Hawaii. Hawaii. 
Keauhou Bay; North Kona; Hawaii. Keopuka; (land section); South Kona; Hawaii. 
Keauhou Landing; Puna; Hawaii. K::!opuka; (land section); .Koolau; llfaui. 
Keauohana; (land section); Puna; Hawaii. Keopukaloa; (long belly]; (land section); Kona; 
Keawanui; [great harbor]; (land section); Kona, llfolokai. 

llfolokai. · Keopukauuku; [small belly]; (land section); 
Keawaula; [red harbor]; (land section); Waianae; Kona; llfolokai. 

Oalzu. Kepio; [captive]; (land section); Kaupo; .llfaui. 
Keawekaheka; (cape); South Kona; Hawaii. Kepuhi; [eel]; (land section); Rona; Oah11. 
Keehia; [fearful, awesome]; (land section); Ham- Kewalo; [outcry]; (land section); Kona; Oahu. 

akua; Hawaii. Ki, Puu; [hill of ti, cordyline terminalis]; Koolau-
Keei; (land section); South Kona; Hawaii. Joa; Oahu; ~levation, 643 feet. 
Keekee; (lan<l section); Puna; Jfawaii. Ki; [plant, cordyline terminalis); (land section); 
Keekee; [crooked]; (land se~tion); South Kona; Puna; Hawaii. 

Hawaii. j· Ki, Puu; Ka-u; Hawaii'; elevation, 3 197 feet. 
Keekeekai; (land section); Ka-u; Hawaii. Kiao; (land section); Ka-u; Hawaii. 
Keheua; (land section); Kohala; Hawaii. j Kiapu; (land section); Hilo; Hawat'i. 
Kehena; (land section); Puna; Hawaii. Kihalaui; (land section); Hilo; Hawaii. 
Kehena; (village); Puna; Hawaz'i. Kihapuhala; (land section); Hana; !lfaui. 
Keikipaula; Hawaii; elevation, 6 6or feet. Kibe; [sneeze]; Hamakua; Hawaii; elevation, 
Keikiwaha; (cape); North Kona; Hawaii. 7 828feet. 
Kekaa; (point); Kaanapali; llfaui. Kihei; (village); Kula; Maui. 
Kekaha; (village); Waimea; Kauai. ~iilaP.; (land section); South Kona; Hawaii. 
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Kiiokalani; [image of the chief]; (land section); 
Kohala; Hawaii. 

Kikala; (land section); Hilo; Hawaii. 
Kikala; (hips]; (land section); Puna; Hawaii. 
Kiki; (to plaster the hair with lime]; (land sec-

tion); Kona; Oalm. 
Kikiaola; (land section): Kona; Kauai. 
Kikipau; (land section); Koolau; Jlfolokai. 
Kikoo; [a how J; (land section); Kip:ihulu; Jlfaui. 
Kilau; (land section); Hilo; Hawaii. 
Kilauea; (land section); Koolau; Kauai. 
Kilauea; (stream); Hale lea; /("auai. 
Kilauea; (village); Halelea; Kauai. 
Kilauea Hotel; Puna; Hawaii; elevation (approx

imate) 4 ooo feet. 
Kilea, Oloalu; [a hillock];_ Lahaina; Jlfaui; ele

vation, 269 feet. 
Kiloa; [long ki plant]; (land section); South 

Kona; Hawaii. 
Kilohana; [surpassing]; Puna; A"auai; elevation, 

I 100 feet. 
Kilolani; [astrologer]; (land section); Lahaina; 

Jlfaui. 
Kiolakaa; (land section); Ka-u; Hawaii. 
Kioloku; (land section); Ka-u; Hawaii. 
Kipahoehoe; South Kona; Hawaii; elevation, 

943 feet. 
Kipahoehoe; [smooth ki leaf]; (land section); 

South Kona; Hawaii. 
Kipahulu; (district); J}fa11i. 
Ki papa; [pavement); (land section); Kaupo;llfa11i. 
Kipi; [rebel]; (land section); Kohala; 1-lawaii. 
Kipu; [to back water with pacldlesl; (land sec-

tion); Puna; Kauai. 
Kipu; (land section); Koolau; ,Volokai. 
Koo, Puu; [koa tree hi11); Makawao; .11aui; ele

vation, 1 932 feet. 
Koae; [tropic bird); (land section); Ka-u; 1-fawaii. 
Koae, Puu; [hill of the tropic bird); :Jfaui; ele,·a

tion, 635 feet. 
Koaeae; (land section); Kohala; Hawaii. 
Koaie; [a species of koa tree]; (land section); 

Kohala; .!-fawaii. 
Koaloa; [long koa); (land section); Hilo; .!-la

waii. 
Koanawai; [bladder]; (land secti~n); Kipahulu; 

11/aui. 
Koea; (land section); Kohdla; Hawaii. 
Koele; (village); Northern Central; Lanai. 
Kohala, North; ( djstrict); 1-!awaii. 
Kohala, South; (district); Hawaii. 
Kohala C\Iountains; North Kohala: Hawaii; ele

vation, 5 489 feet. 
Kohanaike; [seen naked); (Janel section); North 

Kona; .!-fawaii. 

K<?heo; (land section); Kula; Maui. 
Kohoilo; (Janel section); Kula; /llaui. 
Koholalele; Hamakua; Hawaii; elevation, 1 428 

feet. 
Koholalele; [leaping whale); (land section); Ha-

makua; Hawaii. 
Koholalele; (village); Hamakua; Hawaii. 
Koiuiu; (far away); (land section); Kona; Oaliu. 
Kokio; [a species of hibiscus]; (land section); 

Kohala; Hawaii. 
Koko Head; [blood); (upper crater); Oaliu; 

elevation, I 205. 
Koko Head; (lower crater); Oa/zu; .elevation, 

644 feet. 
Kokoike; (land section); Kohala; Hawaii. 
Kokole; (cape); Waimea; Kauai. 
Kolanai; (land section); Kahikinui; klaui. 
Kole; [red]; Hamakua; Hawaii; elevation, 9 632 

feet. 
Ko lea; (stream); Koolau: /lfaui. 
Kolea; [plover]; (land section); Koolau; Maui. 
Kolekole; [red earth]; Koolau; llfalokai; eleva-

tion, 3 95 I feet. 
Kolekole; (stream); Hilo; Hawaii. 
Kolekole, Haleakala; llfau£; elevation, 10 012 

feet. 
Kolckole Puu; [red hill]; \Vaianae; Oa/zu; eleva

tion, 1 591 feet. 
Kolo; [to creep]; (land section); South Kona; 

Hawaii. 
Kolo Puu; [creeping hill]; Kona; Kauai. 
Koloa; [duck]; (land section); Kona; Kaua£. 
Koloa; (stream); Kona; Kauai. 
Koloa; [wild duck]; (land section); Koolau; 

/llaui. 
Koloa; (village); Kona; Kauai. 
Koloa Bay; Kona; ./{'auai. 
Koloaha; (a kind of potato); (land section); 

Hamakua; .!tawaii. 
Kolowalu; (land section); Kona; Oalm. 
Kona (leeward], South; (district); .!-lawaii. 
Kona, North; (district); Hawaii. 
Kona; (district); .Kauai; south side. 
Kona; (district); llf"o!okai; on the south sicle. 
Kona; (district); Oahu. 
Kona; (point); 1Viilla11. 
Konalmanui; Ko::ilan Range; Oahu; elevation, 

3 105 feet. 
Kooka; (land section); Lahaina; .lllaui. 
Koolau; [windward side); (district); Kauai. 
Koolau; [windward]; (district); 11-faui. 
Koolau; (district); Molokai. 
Koolau Bay; Koolanpoko; Oa/itt. 
Koolau Range above \Vahiawa; Oa/iu; elevation, 

2 381 feet. 
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Koolau Range above \Vaipio; Oalzu; elevation, ' Kukuiopae; (land section); South Kone; /{a-
2 700 feet. 

Koolauloa; [long Koolau]; (district):. Oahu. 
Koolaupoko; [short Koolau]; (district); Oa!zu. 
Koomano; (land section);. Hilo; Hawaii. 
Kopili; [white kapa]; (land section); Lahaina; 

llf aui. 
Kopu; (land section); Ka-u; Hawaii. 
Kou; [tree, cordia subcordata); (land section); 

Kohala; Hawaii. 
Kou; (land section); Kaupo; Maui. 
Kowali; [ convolvulus); (land section); Hana; 

llf aui. 
Kuaia; (land section); Hilo; Hawaii. 
Kuaipaako; (land section); Kona; Oahu. 
Kuaiula; (land section); Kona; Oa/111. 
Kualapa; [a ridge); (land section); Honuaula; , 

,1faui. I 
Kualoa; [long ridge]; (land section); Koolau- ! 

poko; Oalzu. ' 
Kuamoo [path]; (land section); North Kona; 

Hawaii. ' 
Kuhimana; (land section); Kona; Oahu. 
Kuhiwa; (la.nd section); Koolau; 11faui. 
Kuholilua; (land section); Lahaina; JJfaui. 
Kuhua; [hard]: (land section); Hilo; Hawaii. 
Kuln1a; (land section); J,ahaina; 11/aui. 
Kuia; (land section); Lahaina; JJfaui. 
Kuiaha; (land section); Hamakualoa; JJfaui. 
Kuilei; [brain a wreath]; (land section); Hama-

kua; Hawaii. 
Kuili; North Kona; Hawaii; elevation, 346 feet. 
Kukai, Puu; [dung hill]; Koolau; JJ:faui; eleva-

tion, 574 feet. 
Kukaiau; (land section); Hamakua; Hawaii. 
Kukanaka; (land section); Kona; Oalz11. 
Kukio; (land section); North Kona; Hawaii. 
Kukoae; (land section); Kaupo; 1Jfa11i. 
Kukuau; (land section); Hilo; Hawaii. 
K ukui;. [ candlenut tree, aleurites]; (land sec-

tion); Ka-u; Hawaii. · 
Kukui; Koolau; JJfattt. 
Kukui, Mountain; JJfaui; elevation, 5 790 feet. 
Kukuiaeo; (land section); Kula; JJfaui. 
Kukuihaeke; (land section); Hamakua; Hawaii. 
Kukuihaele; ( dllage); Hamakua; Hawaii. 
Kukuihala; (land section); Puna; Flawai'i. 
Kukuikea; [white Kukui); (land section); Hilo; 

Hawaii. 
Kukuikapu; [forbidden Kukui); (land section); 

LahaiitR; JJf a111. 
Kuilei; Hamakua; Hawazi; elevation, I 429 feet. 
Kukuio; (land section); Kona; Oahu. 
Kukuioloa; (land section); Ka-u; Hawaii. 
Kukuioolu; (land section); Kaupo; llfatn', 

waii. 
Kukuipahu; (land section); Kohala; Hawaii. 
Kukuiula; [red Kukui]; (land section); Kipalrn

lu; 11faui. 
Kukuiwaluhia; (land section); Kohala; Hawaii. 
Kukuluaeo; [stilt ployer); (land section); Konn; 

Oa!zu. 
Kula; [dry upland]; (land section); Puna; Hawaii. 
Kula; (district); 1lfa11i. 
Kulaikahonu; (land section); Hilo; Hawaii. 
Kulaimano; (land section); Hilo; Hawaii. 
Kulanakii; (stream); Hilo; Hawaii. 
Kulanakii; [place of idols]; (lanel section); Hilo; 

Hawaii. 
Ku.Jani Hill; [hea\•enly stand]; Hilo; /{awaii; 

elevation, 5 574 feet. 
Kuliamano; (stream); Hilo; Hawaii. 
Kulihai; (Janel section); Hamukua; J{awaii. 
Kuliouou; (land section); Konn; Oahu. 
Kuloli; Hamakualoa; 11fa11i; elevation, 855 feet. 
Kumakalii; \\'aianre Range; Oall11; elevation, 

2 908 feet. 
Kumimi; [rattooi1s]; (land section); Kona; 11/o!v

kai. 
Kumu; [foundation]; (land section); Ka-u; 

Ha-a•aii. 
Kumueli; (land section); Kona; JJfvlokai. 
Kumukahi; (cape); Puna; Hawaii. 
Kumukahi; (channel); between A"auai 

J\1iiha11. 
and 

Kumukumu; [short stumps]; (land section); Puna; 
Kauai. 

Kumunui; [great foundation); (land section); 
Kaupo; Jlfaui. 

Kumuula; [red stump]; (laud section); Kona; 
Oahu. 

Kunawai; (land section); Konn; Oahu. 
Kuokala; (land section); Waialua; Oa/~11. 

Kupahu; (Janel section); Puna; Hawaii. 
Kuwale; [stand alone]; \\'aianae; Oahu; ele\•a

tion, 582 feet. 
Kuwili; (land section); Rona; Oahu. 
Laalaau, Pun; [bushes]; ·North Kone; Hawaii; 

elevation, 7 451 feet. 
Laaloa; (land section); North Kone; /{awaii. 
Laaukahi; [one tree); Kona; Kauai. 
Laaumama; [light tree]; (land section); Kohala; 

Hawaii. 
Laeapuki; [cape of Puki]; (land section); Puna; 

Hawaii. 
Lae Loa; 

Hawaii. 
[long cape); (cape); South Kone; 

Lae Mano; [shark cape); (cape); Xorth Konn; 
Hawaii. 
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Lae-o-ka-Oio; (point ; Koolauloa; Oalm. 
Laepaoo; [cape of Paoo fish] ; (land section) ; Puna; 

Hawaii. 
Lahaina; (district); Jlfaui. 
Lahaina; (town); Lahaina; Maui. 
Lahaina Roadstead; J,ahaina; .!lfaui. 
Lahikiola; [day of safety]; North Kohala;Hawaii; 

elevation, 3 259 feet. 
Lahilahi; [thin]; (point); Waianae; Oahu; eleva

tion, 228 feet. 
Lahokea; (land section); Puna; Hawaii. 
Lahuipuaa; [multitude of hogs]; (land section); 

Kohala; Hawaii. 
I,aie; (point); Koolauloa; Oallu. 
Laie; [leaf of le, freycinetia]; (land section); 

Koolauloa; Oa/1u. 
Laie; (village); Koolauloa; Oahu. 
Laimi; [day of seeking]; (land section); Hilo; 

Hawaii. 
Laimi; (land section); Kona; Oallu. 
Laina, Puu; Lahaina; Maui; elevation, 648 feet. 
Laina; N. \V. coast, 11/olokai; elevation, 658 feet. 
Lamaloloa; [long torch]; (land section); Kohala; 

Hawaii. 
Lamanui; [great torch]; (land section); Kaupo; 

11faui. 
Lanai; (island). 
Lanihau; [snow chief]; (land section); North 

Kona; Hawaii. 
Lanihuli, Koolau Range; Oallu; elevation, 2 781 

feet. 
Lanipo; (land section); Kahikinui; llfaui. 
Lapa Hapuu; [ridge of pulu ferns]; Hilo; Hawaii; 

elevation, 4 099 feet. · 
Lapakahi; (land section); Kohala; Hawaii. 
Lapakea; [whiteridge]; (land section); Lahaina; 

.llfaui. 
Lapalapaiki; [little boiling]; (land section); 

Hana; .Jlfaui. 
La Perouse Bay; Honuaula; Maui. 
J.auhulu; [banana leaf]; (land section); Hilo; 

Hawaii. 
Lauka; (land section); Hamakua; Hawaii. 
Laukaha; (land section); Kona; Oahu. 
Laumaia; [banana leaf]; North Hilo; Hawaii; 

elevation, 5 145 feet. 
Launiupoko; Lahaina; Maui; elevation, 8o8 feet. 
Launiupoko; [shortcocoanutleaf]; (land section); 

Lahaina; Maui. 
Laupahoehoe; (cape); North Hilo; Hawaii. 
Laupahoehoe; [smooth lava plant]; (land sec-

tion); Hamakua; Hawaii. 
Laupahoehoe; (stream); North Hilo; Hawaii. 
Laupahoehoe; (land section); ~ilo; Hawaii. 
Laupahoehoe; (village); Hilo; Hawaii. 

I Laupahoehqe Landing; North Hilo; Hawaii 
Lawai; (land section); Kona; Kauai. 
Lawai; (stream); Kona; Kauai. 
Lawai Bay; Kona; Kauai. 
Leahi (Diamond Head); (point); Rona; Oalzu; 

elevation, 761 feet. · . 

I 
Lehu, Puu; [ash hill]; Waimea; Kauai. 
Leehuula; [red ashes]; (land section); North 

Kona; Hawaii. 
Leleiwi; (cape); Hilo; Hawaii. 
Lepeuli; (land section); Koolau; .Kauai. 
Lepoloa; [very dirty]; (land section); Hilo; 

Hawaii. 
Lihue; (village); Puna; Kauai. 
Lilinoe, M. Kea; [mist, fine rain]; Hamakua; 

Hawaii; elevation, 12 996 feet. 
Liolio, Puu; Hamakua; Hawaii; elevation, 1 889 

feet. 
Lipoa; (point); Kaanapali; J1faui. 
Loa, Puu; [long hill]; Kohala; Hawaii; eleva

tion, 4 124 feet. 
Loiloa; [long taro patch]; (land section); Koolau; 

llfaui. 
Lole; [cloth]; (land section); Kaupo;· 11laui. 
Lolipali; (land section); Ka-u; 1-Iawaii. 
Louluape; [fan palm]; (land section); Kahikinui; 

11faui. 
Luahine, Puu; [old woman's hill]; west central 

11folokai; elevation, I 2o8 feet. 
Luakalo; (land section); Kona; Oahu. 
Lualailua; Kipahulu; .Jlfaui; elevation, 1 ¢o 

feet. 
Lualailua; (land section); Kahikinui; i'lf'aui. 
Lumahai; (land section); Halelea; Kauai. 
Lumahai; (stream); Halelea; Kauai. 
Lupehu; (land section); Kona; .llfolokai. 
Maalaea Bay; \Vailuku; .Jlfaui. 
Maalo; [to pass by]; (land section); Kaupo; llfaui. 
Maelieli, Heeia; Koolaupoko; Oahu; elevation, 

715 feet. 
Magnetic Peak, Halea\).ala; Maui; elevation, 

10 009 feet. 
Mahaiula; (land section); Ka-u; Hawaii. 
Mahakahanaloa; (land section); Hilo; Hawaii. 
Mahana; [warm]; (land section); Lanai; Lanai. 
l\fahaulepu; (land section); Puna; Kauai. 
Mahinahina; (land section); Kaanapali; Maui. 
Mahoe, Puu; [twin hills]; Ho1;maula; Maui; 

elevation, 2 685 feet. 
Mahukona; [leeward stream or smoke]; (land 

section); Kohala; Hawaii. 
:Mahukona Harbor; North Kohala; Hawaii. 
Mahukuolo; (land section); Hamakua; Hawaii. 
Mahulilt; (land section); Koolau; Molokai. 
Mahulua; (land section); Hana; .Jlfaui. 
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Maihi; [stripped, peeled); (land section); North I Makaweli;. (village); Kona; Galm. 
Kona; Hawaii. I Makea (land section); Hilo; Hawaii. 

Mailepai; (land section); Kaanapali; Jlfaui. I Makeanehu; (land section); Kohala; Hawaii. 
Maili; North 'Vaianae; Galm; elevation, 1 505 Makena; [mourningforthedead]; (landsection); 

feet. I Puna; Hawaii. 
Mailiilii; Waianae; Oahu; elevation, 729 feet. 

1 
Makena; (village); Honuaula; Jlfaui. 

Maipalaha; (land section); Kaupo; Jlfaui. I Makena anchorage; Honuaula; llfaui. 
Makaaikuloa; (point); Kipahulu; 11-'faui. l\fakiki Valley; (land section); Kona; Oalm. 
Makaakini; (point); Kaupo; Jlfaui. Makila; (land section); Lahaina; llfaui. 
l\iakaalae; (land section); Hana; 1/aui. Makiloa; (land section); Kohala; Hawaii. 
Makaeha; [sore eye]; (land section); Kula; Makole; [soreeye]; (land section); Kona; ,1fo!o-

Jllaui. kai. 
Makaha; [robbery]; (land section); Waianae; Makolelau; (land section); Kona; 11/o!okai. 

Oalzu. l\fakoloaka; (point); Koolau; 11/aui. 
Makaha; (village); Waianae; Oalzu. Makua; (village); Waianae; Oaltu. 
Makahahana; Hana; ,?faui; elevation, 1 287 feet. Makua; [parent]; (land section); 'Vaianae; 
Makahakupea; (land section); Kona; llfolokai. Oahu. 
l\fakahiupa; (land section); Hilo; 1/awaii. Mahukona; (village); North Kohala; Hawaii. 
Makahuena; (cape); Kona; Kauai. Makuu; (land section); South Kona; Hawaii. 
l\fakaiwa; (land section l; Koolau; Jl/aui. :VIakuu; (land section); Puna; Hawaii. 
Makaka; (land section); Ka-u; Hawaii. Makuu; (village); Puna; Hawaii. 
Makakaha; (land section); Lahaina; 1lfa11i. : Malaekahana; (land .section); Koolauloa; Oalzu. 
Makakilo; Honouliuli; Ewa; Oaltu; elevation, : Malama; [month]; (land section); Puna; Ha-

970 feet. / waii. 
Makakupaia; Koolau; Jlfolokai; elevation, 2 610 J Malamalamaiki; · [little light); (land section); 

feet. I Hilo; Hawaii. 
::.\Iakakupu, (land section); Ka-u; Hawaii. I Malamalamaiki; (stream); Hilo; Hawaii". 
Makalawtna; (village); North Kona; Hawaii. . Malanahae; (land section); Hamakua; Hawaii. 
Makalawena; (land section); North Kona; ' Maliko; (stream); Hamakualoa; "Jlfaui. 

Hawa£i. Maluaka; (land section); Honuaula; 11fa11i. 
Makaliihanau; [birth of the Pleiades]; Hana; Mamaloa; (cape); Kona; Kauai. 

Maui; elevation, 607 feet, Mamalu; [shade, screen]; (land section); Kaupo; 
Makaluapuna; (point); Kaanapali; 11fa1d. Jlfaui. 
Makamoku; (land section); Kahikinui; Jlfaui. Mana; [crumb of food]; Hamakua; Hawaii; 
Makanalua; [two presents]; (land section); Koo- elevation, 3 505 feet. 

!au; ;llolokai. Manaa; (village); Waimea; Kauai. 
Makanikahio; (land section); Kobala; Hawaii. Mana, Puu; [crumb]; Hafnakua; Hawaii"; eleva-
Makao; (land section); Koolauloa; Oahu. tion, 1 633 feet. 
Makapala; (land section); Kohala; Hawaii. Manai; [needle]; (land section); Hamakua; Ha-
Makapala; [ripe]; (land section); Koolau; Jlfaui. wai"i. 
Makapala; (village); North Kohala; Hawaii. . Mahaiula; (land section); North Kona; Hawaii. 
Makapihi; (land section); Koolau; Maui. · Manana iki; [little manana]; (land section); 
Makapuu; [on the hill]; (land section); Hana; Ewa; Oahu. 

Maui. ' Manana nui; [great manana]; (land section); 
Makapuu; (point); Kona; Oahu, elevation, 665 Ewa; Oahu. 

feet. Manawahua, Waianae Range; Oall!I; elevation, 
Makaua; (land section); Koolauloa; Oaliu. 2 432 feet. 
Makaula; [prophet]; (lancl section); North Kona; Manawai; (branch stream); (land section); Kona; 

Hawaii. .Jlfolokai. 
Makawao; (village); Hamakuapoko; flfaui. Manawainui; [greattime]; (land section); Kaupo; 
Makawao; [on the uplan<l]; (land section); Hama- flfaui. 

kuapoko; flfaui. Manele Harbor; [a litter or sedan]; Lanai. 
Makaweli; (streqm); Kona; Kauai. Manienie; [bermuda grass]; (land section); H11-
Makaweli; [fearful eye]; (land section); Kona; makua; Hawaii". 

Kauai. Manienie; (land section); Ka-u; Hawaii". 
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Maniniowali; (land section); North Kona; lla-
waii. 

Manoa; (stream); Kona; Oalzu. 
Manoa; (village); Kona; Oalm. 
Manoa Valley; [thick, deep]; (land section); 

Kona; Oalzu. 
Manoloa; [long shark]; (land section); Hilo; 

Hawaii. 
l\lanowaialee; (land section); Hamakua; Hawaii. 
Manono; [a kind of tree, gouldia]; (land section); 

Ka-u; Hawaii. 
Manowaiopae; (land section); Hilo; Hawaii. 
l\lanowaikohau; (land section); Hamakua; Ha

waii. 
l\lanu, Puu; [birci hill]; Lanai; elevation, 2 070 

feet. 
~Ianuka; (land section); Ka-u; Hawaii. 
Maonakomalie; (land section); Hamakua; Ha-

waii. 
Mapulebu; (land section); Kona; .'lfolokai. 
Maui; [name of a demigod J; (island). 
Maulekikepa; (land section)"; Kona; Oahu. 
Maulili; (land section); Hilo; Hawaii. 
l\laulili; (land section); Kohala; Hawaii. 
Maulili; (land section); Kipahulu; Maui. 
Maulua; (hard, difficult]; (land section); Hilo; 

Hawaii. 
Maulua; (stream); Hilo; Hawaii. 
Maulua Bay; Hilo; Hawaii. 
Maumau; [firm, perpetual); (land section); Hilo; 

Hawaii. 
l\fauna Kapu; [tabu mountain]; Oa/111; elevation 

2 742 feet. 
Mauna Kea; Hamakua; Hawaii; elevation, 3 825 

feet. 
Maunalua; [two mountains]; (land section); 

Kona; Oalm. 
Maunalei; (village); Lanai. 
l\'launa Loa; [Jong mountain]; South Kona; 

Hawaii; elevation, 13 675 feet. 
l\launa Loa; Kaluakoi; Jlfolokai,· elevation, l 382 

feet. 
l\faunalei; [mountain of wreaths]; (land section); 

Lanai; Lanai. 
l\launaoni; [moving mountain]; (land section); 

South Kona; llawaii. 
l\launauna; [waste); Waianae Range; Oalzu; ele-

vation, l 768 feet. 
Mehamenui; (land section); Kahikinui; 11faui. 
Miana; (land section); Kaupo; J1faui. 
Miananai; (land section); Ka-u; Hawaii. 
Middle Hill or Kapena Hulu; 1lfolokai; eleva

tion, l or8 feet. 
Mikimiki; [brisk, quick); (land section); Kaupo; 

Jlfaui. 

Milolii;· [little milo tree]; South Kona; Hawaii; 
elevation, 932 feet. 

Milolii; (land section); South Kona; 1-lawaii. 
Milolii; (village); South Kona; Hawaii. 
Milolii Landing; South Kona; Hawaii. 
Moakea; [white fowl]; (land section); Kona; 

11/olokai. 
Moalii; (land section); I,ahaina; ,1/aui. 
:'lfoanalua; (stream); Kona; Oa/111. 
Moanalua; [t:wo oceans]; (land section); Kona; 

Oalzu. 
Moanalua; (village); Kona; Oali11. 
Moanalua Bay; Kona; Oa/111. 
l\loanalulu: [smooth ocean]; (land section); Hilo; 

ll11waii. 
Moano; Hamakua; 1-lawaii; elevation, 6 879 feet. 
Moanui; [great fowl]; (land section); Kona; 

"1folokai. 
Moaula; [red fowl]; (Janel section); Ka-u; Hawaii. 
l\loeauoa; (land section); North Kona; 1-/awaii. 
l\1ohokea; [white moho]; (Janel section); Ka-u, 

Hawaii. 
Mohowae; (land section); Ka-u; Hawaii. 
l\loiliili; (village); Kona; Oalzu. 
Mokae; [a plant]; (land section); Hana; ,1/aui. 
Mokae Landing; Hana; 11/aui. 
l\1okapu, east of Kaneohe Bay; Koolau; Oalzu; 

elevation, 681 feet. 
Mokapu; (point); Koolaupopo; Oalzu. 
Mokuhonua; [district of level land]; (land sec

tion); Hilo; Hawaii. 
l\Iokuhooniki; (islet); west end near J1/olokai; 

elevation, 198 feet. 
Mokuia; [cut, divided]; (land section); Kaupo; 

.11 aui. 
Mokulau; (village); Kaupo; Jla11i. 
Mokulau Landing; Kaupo; :1/aui. 
Mokuleia; [a kind of fish]; (land section); Wai

alua; Oallu. 
Mokuleia; (village); \Vaialua; Oaliu. 
Mokuola, Island; [island of safety, life]; (land 

section); Hilo; 1-lawaii. 
Mokuoniki; (land section); Hilo; Jlawaii. 
l\Iokupapa; [Jc,·el district]; (land section); Hama-

kualoa; Jlaui. 
l\Ioloaa; (land section); Kool au; f(auai. 
Moloaa; (stream); Hale lea; A'aua i. 
Molokai; (island). 
Molokini; (island); elevation, I 6o feet. 
l\lolokiui; (island). 
Mooiki; [small moo, strip of land]; (land section); 

Hilo; 1-/awaii. 
Mooiki; [little strip]; (land section); Honuaula, 

.i11aui. 
l\fooiki; (land section); Kaupo, J1faui. 
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Mookahi; (land section); Kona, Oa/111. 
Mooloa; [long strip]; (land section); Honuaula, 

Maui. 
Mooloa; (land section); Koolau; 11'/aui. 
Moomuku; [cut short]; (land section); Honuaula; 

JJfaui. 
Muolea; (land section); Hana; JJfatei'. 
Muolea; (village); Hana; Maui. 
Nahaha, Puu; [broken hill]; South Kona; Hawaii; 

elevation, 767 feet. 
Nahanawale; (land section); Hana; JJfaui. 
Nahiku; (stream); Koolau; Maui. 
Nahiku; [seven lands]; (land section); Koolau; 

Maui'. 
Nahiku; (village); Koolau; Matti. 
Naholoku; [the garments]; (land section); Kaupo; 

flfatei. 
Nahuakamalii; [the children's fruits]; (land sec

tion); Hana; Maui. 
Nailiilipoko; [short pebbles]; (land section); Kipa-

hulu; Maui. 
Naiwa; (land section); Kona; JJfolokai. 
Nakaaha; (land section); Kahikinui; JJ/a11i. 
Nakalii; (land section); Koolau; JJfaui. 
Nakaohu; (land section); Kahikinui; JJfaui. 
Nakapauku; (land section); Kaupo; Ma11i. 
Nakapehu; (land section); Koolau; Matti. 
Nakooko; (land section); Hamakua; Hawaii. 
Nakukuikea; [white Kukui]; (land section); Ka-

hikinui; Maui. 
Nakula; [uplands]; (land section); Kaupo; 11faui. 
Nalua; [pits]; (land section); Ka-u; Hawaii. 
Namahana; Halelea; Kauai. 
Namahana; (land section); Koolau; Kauai. 
Namolokama; Halelea; Kauai; elevation, 4 200 

feet. 
Nanawale; [only look]; (land section); Puna; 

Hawaii. 
Naniumalu; [shadycocoanut trees]; (land section); 

Kaupo; Maui. 
Nanue; (stream); Hilo; Hawaii. 
Nanue; [to shake, tremble]; (land section); Hilo; 

Hawaii. 
Na Pali; [the precipices]; (district); Kauai. 
Napahoa; [daggers]; (land section); Koolau; 

1l1aui. 
Napili; (land section); Kaanapali; JJfaui. 
Napili Bay; Kaanapali; Maui. 
Napoopoo; (village); South Kona; Hawaii. 
Napuukulua; [two hills standing together]; 

Hamakua; Hawaii; elevation, 5 757 feet. 
Napuhaehae; (land section); Koolau; JJfaui. 
Nawiliwili; [wiliwili tree, Erythrina]; (land sec

tion); Puna: Kauai .• 
Nawiliwili Bay; Puna; Kauai. 
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Nene; [goose]; (land section); Hilo; Hawaii. 
Nene, Puu; [goose hill]; 'Vailuku; JJ!aui; eleva

tion, I 86 feet. 
Nianiau, Puu; [straight hill]; JJfaui; elevation, 

6 850 feet. 
Nienie; [smooth, calml; (land section); Hamakua; 

Hawaii. 
Nihoa; (land section); Koolau; JJfolokai. 
Niihau; (island). 
Nini; (land section); Kona; Oahu. 
Niniao; [pour, clouds]; (land section); Kaupo; 

llfaui. 
Ninole; (land section); Hilo; Hawaii. 
Ninole; (land section); Ka-u; Hawaii. 
oNiolopii; (land section); Kona; Oahu. 
Niu; (village); Kona; Oahu. 
Niuhelewai; (stream); Kona; Oahu. 
Niulii, [small cocoanut tree]; (land section); 

Kohala, Hawaii. 
Niulii; (village); North Kohala; Hawaii. 
Niulii; (stream); Kohola; Hawaii. 
Niumalu; [shady cocoanut tree]; (land section); 

Puna; Kauai. 
Niumalu;'(land section); Hana; JJfaui. 
Niupaipai; (land section); Kona; Oalm. 
Niupea; (land section); Hamakua; Hawaii. 
Niupuka; [cocoanut tree with a hole through it]; 

(land section); Hamakua; Hawaii. 
Nohoiki; [little seat]; (land section); Ka-u; 

Hawriii. 
Nohonaohae; [dwelling of Hae]; South Kohala; 

Hawaii; elevation, 3 253 feet. 
Nono; (pond); Puna; Kauai. 
Nuaailua; (stream); Koolau; JJfaui. 
Nukakaia; (land section); Ka-u; Hawaii. 
Nukunukuaula; [frame of a fishing net]; (land 

section); Konn; Oahu. 
Nunulu; [bird song]; North Kohala; Hawaii; 

elevation,· I 589 feet. 
Nuu; [terrace]; (land section); Kaupo; JJ!aui. 
Nuu; (land section); Kona; Oahu. 
Nuu (village); Kaupo; JJfa11i. 
Nuu Landing; Kaupo; llfaui. 
Nuuanu; (stream); Kona; Oalm. 
Nuuanu Valley; [cool terraces]; (land section); 

Kona; Oahu. 
Nuuanu Pali Pass; [cool terraces]; Koolau Range; 

Oahu; elevation, r 209 feet. 
Oahu; (island). 
Ohai, Pun; [cassia gaudichaudii]; North Hilo; 

Hawaii; elevation, 737 feet. 
Ohau, Puu; [hill of dew]; South Kona; Haum"i; 

elevation, 231 feet. 
Ohia; [Eugenia malaccensiS]; (land section); 

Hana; JJfaut'. 
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Ohia; [fruit tree, Eugenia malaccensis]; (land 
section); Kona; J1folokai. 

Ohia, Puu; [hill of the Ohia, metrosideros; tan-
talus]; Oalm; elevation, 2 or3 feet. 

Ohiki; (land section); North Kona; Hawaii. 
Ohikilolo; (land section); Waianae; Oalzu. 
Ohohia, Puu; South Kona; Hawaii; elevation, 

5 522 feet. 
Ohulehule, Puu; [bald hill]; Koolau Range; 

Oalzu; elevation, 2 263 feet. 
o Hulu, Puu; \Vaianae; Oalw; elevation, 856 feet. 
Oio; [procession of ghosts]; (land section); Koo

lauloa; Oalm. 
o Ka Haula, Puu; Hana; 11/aui; elevation, 540 

feet. 
o Kali, Puu; [hill of waiting]; Kula; JJfaui; ele-1 

vation, r 479 feet. 
o Kanaloa, Puu; [Kanaloa's hill]; Honuaula; 

11fa11i; elevation, 213 feet. 
o Keokeo, Puu; [white hill]; Ka-u; Hawaii; ele-

vation, 6 870 feet. 
Okoe; (land section); South Kona; Hawaii. 
Okoe Landing; South Kona; Hawaii. 
o Koha, Puu; [Koha's hill]; Kula; Maui; eleva

tion, I 05 r feet. 
Ok6hola, Puu; [whale hill]; Koolau; Jllaui; ele

vation, 844 feet. 
Oku; (point); Niilzau. 
Olaa; (trig. sta.); Puna; Hawaii; elevation, 662 

feet. 
Olaa; (village); Puna; Hawaii. 
Olaa; (land section); Puna; Hawaii. 
Olai, Puu; [earthquake hill]; Honuaula; lllaui; 

elevation, 356 feet. 
Olinda; Makawao; Jl.faui; elevation, 4 043 feet. 
Olelomoana; [voice from the ocean]; (land sec-

tion); South Kona; Hawaii. 
Oloewa; (land section); Hana; llfaui. 
Olohena; (land section); Puna; Kauai. 
Oloku; (land section); Kona; Oaim. 
Olokui; North Central Range; J}folokai; eleva-

tion, 4 6oo feet. 
Olomana; (land section); Kona; Oalzu. 
Olomana; (land section); Koolaupoko; Oahu. 
Olomana Peak; Koolaupoko; Oahu; elevation, 

r 645 feet. 
Olopawa; Hana; Matti; elevation, 1 843 feet. 
Olowalu; (land Section); Lahaina; Matti. 
Olualu; (stream); Lahaina; Maui. 
Olualu; (village); Lahaina; ,7faui. 
Omokaa; (land section); South Kona; Hawaii. 
Omaokoili; Hamakua; Hawaii; elevation, 7 o87 

feet. 
Omaopio; (land section); Kula; llfaui. 

o Nale; Puu; North Kohala; Hawaii; elevation, 
r 797 feet. 

Onan; (land section); Honuaula; 11faui. 
Oneloa; [long sand beach]; (land section); Puna; 

E-Iawaii. 
Onomea; Hilo; Hawaii; elevation, 465 feet. 
Onomea; (land section); Hilo; Hawaii. 
Ono111ea; (village); Hilo; Hawaii. 
0110111ea Bay; Hilo; Hawaii. 
Onouli; North Kona; Hawaii; elevation, 1 574 

feet. 
Onouli; (land section); South Kohala; Hawaii. 
Onouli; (land section); Hana; llfatti. 
Onoulimaloo; [dry onouli]; (land section); Kona; 

J1folokai. 
Onouliwai; [watered onouli]; (land section); 

Kona; llfolokai. 
Oo, Puu; [bird with yellow feathers]; Hilo; 

Hawaii; elevation, 6 934 feet. 
Ookala; (stream); North Hilo; Hawaii. 
Ookala; (land section); Hilo; Hawai'i. 
Ookala; (village); Hilo; Hawaii. 
Ookala Landing; Hilo; Hawaii. 
Ooma; [a spout, a gouge]; (land section); North 

Kona; Hawaii. 
o Pae, Puu; [hill of Pae]; Waimea; Kauai. 
Opaeula; [red shrimp]; (land section); Lahaina; 

1Waui. 
Opaeula; (stream); Waialua; Oahu. 
Opana; (land section); Haruakualoa; Maui. 
Opana; (land section); Koolauloa; Oahu. 
Opea; [a cross]; (land section); Hilo; Hawaii. 
Opea; (stream); Hilo; Hawaii. 
Opihihali; (land section); South Kona; Hawaii. 
Opihikao; (land section); Puna; Hawaii. 
Opihikao; (village); Hawaii. 
Opihilala; (land section); Hamakua; Hawaii. 
Opihipau; [limpets all gone]; (land section); 

Kohala; Hawaii. 
Opikoula; (land section); Koolau; Maui. 
Opuola; (stream); Koolau; Maui. 
Ouli, Puu; [hill of omens]; Honuaula; Jl.faui; 

elevation, 4 354 feet. 
o Umi, Puu; [Umi's hill]; Hamakualoa; Matti,· 

elevation, 629 feet. 
o Uo, Puu; [hill of Uo]; South Kona; Efawaii,· 

elevation, 8 226 feet. 
Pa, Puu; [fort hill]; South Kohala; Hawaii,• 

elevation, 2 671 feet. 
Paa; [fast, secure]; (land section); Kona; Kauai. 
Paakai; [salt]; (point); Lanai. 
Paakea; (stream); Koolau; 11-Iaui. 
Paako; (land section); Hamakua; Hawaii. 
Paalaa; (land section); Waialua; Oahu. 
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Paalaea; [red ocher inclosure]; (land section); 
Hamakua; 1-lawaii. 

l'aana; (land section\; Hilo; Hawaii. 
Paa nan; [bathing in closure]; (land section); Ka-n; 

Hawaii. 
Paauhau; [tax yard]; Hamakua; Hawaii; ele\•a-

tion, I 345 feet. 
Paauhau; (land section); Hamakua; Hawaii. 
Paauhau; (land section); Kaupo; 11faui. 
Paauilo; (land section); Hamakua; Hawaii. 
Paauilo; (village); Hamakua; Hawaii. 
Paeahu; (lai1d section); Honuaula; .llfatd. 
Paehala; (land section); Hana; lllaui. 
Paeohc; (land section).; Hilo; Hawaii. 
Paeohi; (land section); Lahaina; .llfaui .. 
Pahala; (village); Ka-u; Hawaii. 
Pahau; (point); Niihau. 
Paheehee; [slippery]; Waianae; Oalzu; eleva.tion 

652 feet. 
Pahinahina; (land section); Kohala, Hawaii. 
Pahipahialua; (land section); Koolanloa; Oahu. 
Pahoa; [dagger]; (land section); Kohala; Ha-

waii. 
Pahoa; [dagger]; (land section); Lahaina; llfa11i. 
Pahoa; [dagger]; (land section); Waianae, Oalttt. 
Pahoa; (village); Puna; Hawaii. 
l'ahoehoe; [smooth lava]; South Kona; Hawaii; 

elevation 736 feet. 
Pahoehoe; (stream); Hilo; Hawaii. 
Pahoehoe; (land section); Hilo; Hawaii. 
Pahoehoe; (land section); North Kona; Hawii. \ 
Pahoehoe A; (land section); South Kon.a; Ha-

waii. 
Pahoehoe B; (land section); South Kona; Ha

waii. 
Pahukii; [idol drum); (land section); Hamakua; 

Hawaii. 
Pahuolona; [flax drum]; Hana; lllatti; elevation, 

837 feet. 
Pahupahuapuaa; (land section); Kona; Oahu. 
Paia; [fish yard]; (land section); Hamakuapoko; 

llfaui. 
Paia; (village); Hantakuapoko; Matti. 
Paihaaloa; (land section); Hilo; Hawaii. 
Pailolo; (channel); between llfaui and llfolokai. 
Paina; [eating]; (land section); Kaupo; llfaui. 
Paka, Puu; Halelea; Kauai. 
Pakakia; (land section); Hana; Maui. 
Pakaoao, Haleakala; Maui; elevation, 9 370 feet. 
Pakea; (whitish rock]; (land section); Koolau; 

Jlllaui. 
Pakihi, E side of Haleakala; .llfaui; elevation, 

8 108 feet. 
Pakiloa; (land section); Hamakua; Hawaii. 

Pakini; (land section); Ka-u; Hawaii. 
l'alaau; [wooden fence]; (land section); Kona; 

Jlfolokai. 
Palailai; Honouliuli; Ewa; Oalt11; elevation, 490 

feet. 
Palauea; (land section); Honuanla; 1lfa11i. 
Palauhulu; (sttealll); Koolau; lllaui. 
Palauhulu; (land section); Ka-u; Hawaii. 
Palawai; (village); J1 a11ai. 
Palawai; [a kind of sea moss J; (land section); 

Lanai; Lanai. 
Palemano; [keep off sharks]; (cape); South 

Kana; Hawaii. 
Palemo; [sunk); (land section); Hana; 11/aui. 
Palikea; [white precipice]; Na Pali; Kauai. 
Palikea; \Vaianae Range; Oahu; elevation, 3 r II 

feet. 
Palikea; [whitish precipice]; (lantl section); 

Kena; Oa/111. 
Pali ma; (land section); Ka-u; 1-Iawaii. 
Palolo; (stream); Kona; Oalzu. 
Palolo; (village); Kona; Oahu. 
Palo lo Valley; [clay]; (land section); Kana; 

Oahu. 
Pamoa; [hen yard]; (land section); Kona; Oaliu. 
Panaewa; (land section); Lahaina; 1Watti. 
Panaiau; (land section); Hamakuapoko; ;Jfaui. 
Panau iki; (land section); Puna; Hawaii. 
Pane, Puu; Kahikinui; Jlla11i; elevation, 3 988 

feet. 
Pane, J>qu; [answer hill]; Kula; llfaui; elevation, 

2 568 feet. 
Pane, Puu; Waianae; Oailtt; elevation, 2 441 feet. 
Paomai; (land section); Lanai; Lanai. 
Paoo; (land section); Kohala; Hawaii. 
Paopao; [beating, strife]; (land section); Kohnla; 

Hawaii. 
Papa; [fiat, level]; (land section); South Koua; 

Hawaii. 
Papa; (village); South Kona; Hawaii. 
Papaa; [tight, secure]; (land section); Hilo; 

Hawaii. 
Papaa; (land section); Kohala; Hawaii. 
Papaa A; (land section); Koolau; Kauai. 
Papaa B; (land section); Koolau; Kauai. 
Papaaea (turtle Papaa]; (land section); Hamuku-

aloa; llfaui. 
Papaahawahawa; [filthy Papaa]; (land sectioni; 

Hana; llfaui. 
Papaakoko; (land section); Koolauloa; Oahu. 
Papaaloa; [dried up]; Hilo; Hawaii; elevation, 

9r8 feet. 
Papaaloa; (long, tight]; (land section); Hilo; 

Hawaii. 
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Papaanui; [great tight); (land section); Hama
kua; Hawaii. 

Papaanui; [great Papaa]; (land section); Honu
aula; llfazti. 

Papaauhau; [tax Papaa]; (land section); Hana; 
llfa11i. 

Papaikou; Hilo; Hawaii; elevation, 304 feet. 
Papaikou; (land section); Hilo; llawaii. 
Papaikou; (stream); Hilo; Hawaii. 
Papaikou; (land section); Ka-u; I7awaii. 
Papaikou; (village); Hilo; Hawaii. 
Papaikou Landing; Hilo; Ilawaii. 
Papaka; (land section); Honuaula; llfaui. 
Papaka; (point); Honuaula; llfa11i. 
Papaki; (land section); Hamakua; Hawaii. 
Papalawa; (land section); Koolau; llfolokai. 
Papalekoki; [helmet]; Hamakua; I7awaii; eleva-

tion, r r 249 feet. 
Papalele; (land section); Hamakua; Hawaii. 
Papauluana; (land section); Kipahulu; Maui. 
Papohaku; [stone wall); (land section); Ka-u; 

Hawaii. 
Pau; [dm;e, finished]; (land section); Kona; 

Oahu. 
Paukaa; (land section); Hilo; Hawaii. 
Paukoa; (land section); Kona; Oahu. 
Pauku iki; [small piece]; (land section); Ka-u; 

Hawaii. 
Pauku nui; [great piece]; (land section); Ka-u; 

Hawaii. 
Paumalu; (land section); Koolauloa; Oalw. 
Paunau; (land section); Lahaina; Maui. 
Pauoa; (stream); Kona; Oahu. 
Pauoa Valley; (land section); Kona; Oalm. 
Paupau; (Mount Ball); Lahaina; Maui; eleva-

tion, 2 254 feet. 
Pauwalu; (point); Koolau; llfaui. 
Pauwela; [burned up]; (land section); Hamaku-

aloa; llfaui. 
Pauwela; (stream); Hamakualoa; Maui. 
Pauwela; (village); Hamakualoa; llfaui. 
Pawaa; [wild]; (land section): Kona; Oahu. 
Peahi; [beckon]; (land section); Hamakualoa; 

llfa11i. 
Pearl City; (village); Ewa; Oah11. 
Pearl Lochs; Ewa; Oahu. 
Peleau; (land section); Hilo; Hawaii. 
Pelekunu; [strong-smelling]; (landsection); Koo-

lau; ilfolokai. 
Pelekunu; (village); Koolau; llfolokai. 
Pelekunu Bay; Koolau; llfolokai. 
Pepeekeo; (land section); Hilo; Hawaii. 
Pepeekeo; (village); Hilo; Hawaii. 
Piapia; [sore eye]; (land section); Hana; Maui. 
Piha; (land section); Hilo; Hawaii. 

Piiholo; llfaui; elevation, 2 255 feet. 
Piihonua; [ascend land]; (land section); Hilo; 

Hawaii'. 
Pilaa; (land section); Koolau; A."auai. 
Pili, Puu; North Kohala; Hawaii; elevation, 

4 678 feet. 
Piliamoo; (land section); Kona; Oalm. 
Pimoe; Honuaula; llfaui; elevation, 1 766 feet. 
Poe; [round]; (land section); Kaupo; 11faui. 
Poeaki; (land section); Kona; Oaliu. 
Pohakanele; (land section); Hana; llfa11i. 
Pohakea; [white rock]; Waianae Range; Oa/i11; 

elevation, 3 !06 feet. 
Pohaku Palaha, Haleakala; [broad rock); Maui; 

elevation, 8 101 feet. 
Pohaku Eaea; [spray rock]; (point); Kahikinui; 

llfa11i. 
Pohakuao; (land section); Na Pali; Ka11ai. 
Pohakuau; [swimming rock); Na Pali; Kauai. 
Pohakuawaawa; [bitter rock]; Na Pali; Kauai. 
Pohakuhaku; [rocky); (land section); Hamakua; 

Hawaii. 
Pohakuloa; (land section); Ka-u; Hawaii. 
Pohakuloa; [long rock]; (land section); Kohala; 

Hawaii. 
Pohakuloa; (land section); Koolau; 1110/okai. 
Pohakupili; Puna; Ka11ai. 
Pohakupili; (land section); Kona; llf olokai. 
Pohakupuka; (stream); Hilo; I-fawaii. 
Pohakupuka; (village); Hilo; Hawaii. 
Pohoiki A; (land section); Puna; Hawaii. 
Pohoiki B; (land section); Puna; Hawaii. 
Poho iki Landing; [small poho]; Puna; Hawaii. 
Pohoula; Lanai; elevation, 2 026 feet. 
Pohoula; [red chalk); (land section); Kaupo; 

llfaui. 
Pohue; [gourd]; (land section); Hana; flfaui. 
Pohueloa; [long vine); (land section); Niihau; 

Niilzau. 
Polaiki; [small Pola, platform of double canoe]; 

(land section); Lahaina; llfa11i. 
Pokakupuka; [pierced rock]; (land section); 

Hilo; Hawaii. 
Polala; [sun Pola]; (land section); Kahikinui; 

llfaui. 
Polanui; [great Pola); (land section); Lahaina; 

Maui. 
Polapola; [fiowingrobe]; (landsection); Lahaina; 

llfaui. 
Polapola; (land section); Koolau; llfolokai. 
Poliahu, M. Kea; [snow goddess); Hamakua; 

Hawaii; elevation, r3 646 feet. 
Polipoli; [soft porous rock); Kula; llfarti; eleva

tion, r 051 feet. 
Polipoli; (land section); Wailuku; llfaui. 
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Poloke; [fresh poi]; (land section); Kona; Oalzu. 1 Pualoalo; [hibiscus Kokio]; (land section); Kona; 
Poloai; [to summon]; (land section); Kahikinui; , Oalm. 

111 aui. ' Puanui; [great flower]; (land section); Hama-
Pololu; [stream]; Kohala; Hawaii. kua; Hawaii. 
Polol(1; [spear]; (landsection); Kohala; llawaii. Puanui; (land section); South Kohala; flawaii. 
Polol(1; (village); North Kohala; Hawaii. Puapuaa; [collected a~ fagots]; (land section); 
Polua; [dizziness]; (land section); Kaanapali; North Kona; Hawaii. 

11/aui. Puehu; (point); Hamakualoa; lJfaui, 
Ponahale; (land section); Ka-u; Hawaii. Puehuehu; [scattered]; (land section); South 
Ponahawai; (land section); Hilo; Hawaii. Kohala; Flawaii. 
Poohina; [gray head]; (land section); Ka-u; Puehuehu; (land section); Lahaina; 11/aui. 

1-lawaii. Puehuehuiki; (land section); Lahaina; ,lfaui. 
Poopao; (la1td section); Hana; Jlfaui. Pueke; (land section); South Kolmla; 1-fawaii. 
Poopoo; (stream); Hilo; Hawaii. . Puelelu; (land section); Kona; lJfolokai. 
Poopuaa; [hog's head]; Hamakua; Hawaii; ele- Pueokahi; [place of owls]; (land section); Hana; 

vation, 6 012 feet. 1Jfa11i. 
Popoiwi; [corner]; (land section); Kaupo; llfaui. Pueopaku; (land section); Hilo; 1-lawaii. 
I>opoki; (land section); Puna; Hawaii. Puhalanui; [great Pandanus tree]. (land section); 
Popoloa; [long bundle]; (land section); Kipa- Ka-u; Hawaii. 

hulu; 11fa11i. i Puheemiki; (land section); Koolauloa; Oa/m. 
Poponui; [great bundle]; (land section); Kipa- Puiwa; [fright]; (land section); Kona; Oahu. 

hulu; 1Jfaui. Pukaauhuhu; [fish poison outlet]; (land section); 
Popouwela; (land section); Ka-u; Hawaii. Kaupo; lJfaui. 
Poulrnluhulu; (land section); Kona; Oalm. Pukalani; [heavenly door]; (land section); Kula; 
Poupou; [short]; (land section); Puna; llawaii. 11/aui. 
Puaa; [hog]; (land section); Lahaina; lJ{aui. Pukele; (land section); Kona; Oaliu. 
Puaa; (land section); North Kona; Hawaii. Pukoo; (land section); Kona; lJlolokai. 
Puaahala; (land section); Kona; Jlfolokai. Pukoo; (village); Kona; lJfolokai. 
Puaahaunui; [hog with big bristles]; (land sec- Pukoo Landing; Kona; 11folokai. 

tion); Koolau; Jlfolokai. Pukuilua; (land section); Hana; 11faui. 
Puaakuloa; (land section); Hilo; Hawaii. Pulama; [torch]; (land section); Puna; 1-fawaii. 
Pnaaloa; [long pig]; (land section); Lahaina; Pulama; (land section); Kaupo; lJfaui. 

111 aui. Pulehu iki; [little roasting]; (land section); 
Puahia; (land section); Kona; Oa/zu. Kula; llfaui. 
Puahoowali; [flower ground up]; (land section); Pulehu nui; [great roasting]; (land section); 

Lahaina; 1l!a11i. Kula; Jlfaui. 
Puahl'lla; [dance flower]; (land section); Niihau; Puna; [coral, lime]; (district); Hawaii". 

Nii/iau. Puna; (district); Kauai. 
Puaiki; [little flower]; (land section); Kohala; Punaanaana; [sorcerer's spring]; (land section); 

Hawaii. Kona; Oa/111. 
Puakea; [pale]; (land section); Kohala; 1-lawaii. Punahelu; [mouldy]; (land section); Hilo; Ha-
Puakea; [pale, whitish]; (land section); Koolau; waii. 

Jlfaui. Punahoa; (land section); Hilo; Hawaii. 
Puak6; [sugar-cane blossom]; (land section); Punalau; [leaf coral]; (land section); Kona; 11/0-

South Kohala; /{awai"i. lokai. 
Puak6; [sugar-cane flower]; (land section j; Punaluu; [coral dived for]; (land section); Ka-u; 

Lahaina; illa11i. Hawaii. 
Puak6; (village); South Kohala; Hawaii. Punaluu; (land section); Koolau; Jlfaui. 
Puak6 Bay, South Kohala; Hawaii. Punaluu; (land section); Koolauloa; Oaltu. 
l'ualaa; [sacred flower]; (land section); Puna; Punaluu; (village); Ka-u; Hawaii. 

Hawaii. Punaluu; (village); Koolauloa; Oalm. 
Pualaea; [red ocher hill]; (land section); Hilo; Punaluu Landing; Ka-u; llawaii. 

Hawaii. Punaula; [red coral]; (land section); Kona; 11/o-
Pualnea; (land section); Kaupo; 1J[aui. lokai. 
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Punohu; [smoke); Hamakua; Hawaii; eleva
tion, 4 325 feet. 

Puohai; (hill of the Ohai shrub]; (land section); 
Hilo; Hawaii. 

Puohai A; (land section); Hilo; Hawaii. 
Puohai B; (land section);.Hilo; Hawaii. 
Puolua; (land section); Hamakualoa; Maui. 
Puopaha; (land section); Hamakua; l:lawaii. 
Puou; (land section); Lahaina: lJ!aui. 
Puowaina; (hill of sacrifice]; Kona; Oahu; ele-

vation, 498 feet. 
Pupukea; (white shell); (land section); Koolau

loa, Oalz:t. 
Puua; [rain hill); (land section); Puna; Hawaii. 
Puuanahulu; (hill of Anahulu]; (land section); 

North Kona; Hawaii. 
Puueo; [owl); (land section); Hilo; Hawaii. 
Puueo; (land section); Ka-u; 1-fawaii. 
Puuepa; [hill of deceit]; (land section); Kohala; 

Hawaii. 
Puuhaoa; [hot hill]; (land section); Hana; Jrlatti. 
Puuhue; (village); North Kohala; l:lawaii. 
Puuhune; (hillofpoverty]; (landsection); Hilo; 

J:lawaii. 
Puuiki; [small hill]; (land section); Hana; l1fa11i. 
Puuiki; (land section); Lahaina; .1fa11i. 
Puuiki; (village); Hana; llfaui. 
Puukala; [rough hill]; (land section); North 

Kona; l:lawaii. 
Puukalaiipu; [hill where calabashes are cut out]; 

(land section); Koolau; J1/a11i. 
Puukoa; [koa tree hill); (land section); Ka-u; 

Hawaii. 
PuuKoae; [tropicbirdhill); (point); Kaanapali; 

lJfaui. 
Puuk6holi; (whale hill); (lane! section); Hana; 

lJfaui. 
Puukole; [red or hare hill]; (land section); Ko-

hala; Hawaii. 
Puula; (village); Puna; Hawaii~ 
Puulakua; (land section); Kaupo; Maui. 
Puulani; [heavenly hill); (land section); Kaupo; 

lJfaui. 
Puulena; (cool breeze); (land section); Kona; 

Oahu .. 
Puuloa; [long hill]; (land section); Ewa; Oahu. 
Puulonalona; (land section); Koolau; llfaui. 
Puumahoe; (stream); Koolau; ,J/a11i. 
Puumai!e; [hill of maile, Alyxia olivae formis]; 

(land section); Koolau; JJ/a11i. 
Puumakaa; (land section); Ka-u; Hawaii. 
Puu Makawana; (point); Kaanapali; 1Jfaui. 
Puumaneoneo; [hill of sea grass]; (land section); 

Kaupo; lJfaui. 

Puumoi; [royal hill]; (land section); Hilo; 
Hawaii. 

Puumoi: (stream); Hilo; Hawaii. 
Puunau; [hill of nau]; (land section); Lahaina; 

1J/a11i. 
Puunene; (village)·; \Vailuku; lJ/aui. 
Puunoa; [hill free from kapu]; (land section); 

Lahaina; 1J/a11i. 
Puunoa; (point); Lahaina; lJfaui. 
Puunui; [big hill]; (land section); Kona; Oahu. 
Puuoehu; [hill of Elm); (land section); Ka-u; 

Ha-.c;aii. 
Puuohua; [hill of hua]; (land section); Hilo; 

Hawaii. 
Puuokum~u; [iiill of standing firm]; (land sec

tion); South Kohala; Hawaii. 
Puu Olai; [earthquake hill]; (point); Honuaula; 

l1fa11i. 
Puuomahuka; [run away hill); (land section); 

Hana; 1Jfa11i. 
Puuomaiai; (land section); Kaupo; 11/aui. 
Puuomaile; [hill of maile vine); (land section); 

Hamakualoa; lJlatti. 
Puupapaia; [forbidden hill]; (land section); Koo

lau; lJfaui. 
Puu Poa; (cape); Halelea; Kauai. 
Puuwaawaa; [hill furrowed with gulches]; (land 

section); North Kona; Hawaii. 
l'uuwai; (point); Niil1a11. 
Salt I,ake Crater, Leilono [I,ono's wreath); Oalm; 

elevation, 486 feet. 
Salt Lake; (pond); Oahu. 
Spreckelsville; (village); Wailuku; lJ!aui. 
Summit; Lanai; elevation, 3 400. 
Summit, west J1{aui; elevation, 5 790 feet. 
Tantalus, Puu Ohia; Kona; Oah11; elevation, 2 013 

feet. 
Calakaa; [rolling potato]; Kona; Oalm; eleya

tion, I 049 feet. 
Ualapue; [potatoes hilled]; (Janel section); 

Kona; llfo!okai. 
Uaoa; (land section); Hamakualoa; 11/aui. 
Uau, Aiea; [a sea bird); Ewa; Oahu; ele\•ation, 

I 700 feet. 
Uhao; (land section); Lahaina; i1laui. 
1'kula; (cape); Kona, Kauai. 
Ukumehame; (Janel section); Lahaina; l1fa11i. 
Vkumehame; (village); Lahaina; il/aui. 
Ukumehame; (stream); Lahaina; lJf a ui. 
Ulaino; (land section); Koolau; 11fa11i. 
Ulalena; [yellow, red); Hamakualoa; lJ/aui; ele

vation, 2 163 feet. 
Ulaula, Pun; [red hill]; Ka-u; Hawaii; elevation, 

10 c~92 feet. 
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Ulukanu; [planted brearl fruit tree]; 
tion); Hilo; Hawaii. 

(land sec- ~ 'Vaialua; (village); Kona; J1/olokai. 
! "'aialua; [two waters]; (land section); 

Ulumalu; [shady bread fruit trees]; (Janel. sec
tion); Hamakualoa; 11faui. 

Ulumawao, Kailua; Koolaupoko; Oalzu; eleva
tion, 992 feet. 

Ulupalakua; (village); Honuaula; Jlfa11i. 
Ulupehupehu; [swollen breadfruit]; (land sec-

tion); Koolauloa; Oa/Ju. 
Umauma; .(stream); Hilo; Hawa#. 
Umauma [breast]; (land section); Hilo; 1-lawaii. 
Upolu; [a Samoan island name]; (land section); 

Kohala; Hawaii. 
Upolu; (cape); Kohala; Hawaii. 
Uwau; [a sea bird, Procellaria alba); (land sec

tion); Koolaupoko, Oa/J11. 
Uwekahuna, west side Kilauea; Ka-u; Hawaii; 

elevation, 4 089. 
Waawaa, Puu; [gullied hill]; North Kona; 

Hawaii; elevation, 3 824 feet. 
'Vaawaa; [gullied, furrowed]; (land section); 

Puna; Hawaii". 
''.Tahiawa; [place of awa]; (land section); Kona; 

Kauai. 
\Vahiawa; (stream); Kona; Kauai. 
'Vahiawa; (land section); 'Vaialua; Oalz11. 
Wahiawa; (village); Waialua; Oalltt. 
'Vahiawa Bay; Kona; /{auai. 
Wahie [firewood]; (point); Paomai; Lanai. 
v ... 'ahikuli; [deaf place]; (land section); Lahaina; 

11fa11i. 
\Vahinepee; (stream); Koolau; llfaui. 
Waiaha; (land section); North Kona; Hawaii. 
Waiahole; (land section); Kaupo; 11fa11i. 
Waiahole; 'land section); Koolau; llfaui. 
'Vaiahole; (land section); Koolaupoko; Oa/111. 
Waiahole; (village); Koolaupoko; Oalzu. 
'Vaiaka; [laughing water]; (land section); Kmrn; 

Oalzu. 
'Vaiakahiula; (land section); Puna; Hawaii. 
'Vaiakalua; [water of the crater]; (land section; 

Koolau; Kauai. 
Waiakea; [open water]; (land section); Hilo; 

Hawaii. 
Waiakea; (village); Hilo; Hawaii. 
Waiakoa; (land section); Kula; llfa11i. 
'Vaialae; (village); Kona; Oa/Ju, 
'Vaialae; [water of the mud hen]; (land section); 

Kona; Oahu. 
'Vaialae Bay; Kona; Oalzu. 
Waialeale; [rippling water]; (land section); 

Hamakua; Hawaii. 
Waialeale, Mt.; Kauai. 
Waialee; (land section); Koolauloa; Oa!t11. 
Waialua; (district); Oalzu. 

11folokai. 
Waialua; (village); Waialua; Oahu. 
Waialua Bay; \Vaialua; Oa/111. 
Waianae; (district); Oalz11. 
Waianae; (village); Waianae; Oahu. 
'Vaianae Range; Oailu. 

Kona, 

"'aianu; [cold water]; (land section);. Koolau, 
lllaui. 

'Vai Anapanapa; ( ponrl on Haleakala), 11faui. 
Waiapuka; [deceitful water]; (land section); 

Kohala, Hawaii. 
'Vaiau; [water to swim in]; (lanrl section); Ewa; 

0'11111. 
Waiau; (pond on Mauna Kea); Hawaii. 
'Vaiau Lake; [swimming water]; Hamakua; 

Hawaii; elevation, 1 6oo feet. 
Waiawa; [bitter water]; (land section); Ewa; 

Oahu. 
'Vaiawa; (stream); Ewa; Oaku. 
Waiawa; (village); Ewa; Oalitt. 
\Vaiea; [water of the turtle]; (land section); 

South Kona; Hawaii. 
Waiehu; (land section); Vvailuku; 11fa11i. 
Waieli; [water dug for]; (land section); Hana; 

llfaui. 
Waihee; [water of flight]; (land section); \Vai-

luku; llfaui. 
Waihee; (land section); Koolaupoko; Oaliu. 
Waihee; (stream); Wailuku; llfaui. 
Waihee; (village); Wailuku; llfatti. 
'Vaihi; [waterfall]; (land section); Kona; Oali11. 
Waihonu; [deep water]; (land section); Hana; 

11/aui. 
Waika; (land gection); South Kohala; Hawaii. 
Waikaalulu; [quick water]; (landsection); Hama

kua; Hawaii. 
Waikahalnlu; [roaring water]; (land section); 

Kona; Oa/111, 
Waikahekahe; lflowing water]; (land section); 

Puna; Hawaii. 
Vv'aikakuu; (land section); South Kona; Hawaii. 
'Vaikamoi; (stream); Koolau; llfaui. 
Waikane; [water of.cane]; (land section); Koolau-

poko; Oalz11. 
'Vaikane; (stream); Koolaupoko; Oahu. 
Waikane; (village); Koolaupoko; Oahu. 
Waikapu; [forbidden water]; (land section); Hama-

kua; Hawaii. 
Waikapu; (land section); Wailuku; lllaui. 
Waikapu; (stream); W'ailuku; lllaui. 
Waikapu; (Yillage); Wailuku; lllaui. 
Waikaumalo; (land section); Hilo; /-lawaii. 
'Vaikaumalo; (stream); Hilo; Hawaii. 
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Waikele; [muddy water]; (land section); Ewa; 
Oalm. 

Waikele; (stream); Ewa; Oalzu. 
Waikiki; [spurting water); (subdistrict); Kona; 

Oalzu. 
Waikiki; (village); Kona; Oalzu. 
\Vaikoko; [bloody water J; (land section); Hale lea; 

Kauai. · 
Waikoekoe; [chilly water]; (land section); Hama

kua; Hawaii. 
Waikoloa; (land section); Hamakua; Hawaii. 
Waikoloa; [wild duck water]; (land section); 

South Kohala; Hawaii. 
Waikolu; [three waters]; (land section); Koolau; 

11folokai. 
\Vailamoa; (land section); Kipalrnlu; 11/aui. 
\Vailau; [four hundred streams]; J1folokai; eleva-

tion, 4 547 feet. 
Wailau; (land section); Ka-u; 1-Iawaii. 
Wailau; (village); Koolau; 11Io!okai. 
\Vailau; [many waters]; (land section); Koolau; 

J1folokai. 
Wailaulau; (land section); Kahikinui; 11faui. 
Wailaulau; (land section); Koolau; 11Iaui. 
Wailea; [waterofpleasure]; (land section); Hilo; 

Hawaii. 
Wailele; [waterfall]; (land section); Kona; Oalm. 
Wailoa; [long water]; (land section); Ka-u; 

Hawaii. 
Wailua; [two waters]; (stream); Puna; Kauai. 
Wailua; (land section); Hilo; Hawaii. 
Wailua; (stream); Koolau; llfaui. 
Wailua; (land section); Puna; Kauai. 
Wailua; (stream); Hana; J1faui. 
\Vailua; (land section); Hana; J1faui. 
\Vailua; (village); Puna; Kauai. 
Wailua; (village); Koolau; llfaui. 
Wailuaiki; [little two waters]; (land section); 

Koolau; .llfaui. 
\Vailua nui; [great two waters]; (land section); 

Koolau; flfaui. 
Wailuku; [water of slaughter]; (district); fllaui. 
Wailuku; (stream); Hilo; Hawaii. 
Wailuku; (land section); Wailuku; Maui. 
Wailuku; (stream); Wailuku, flfaui. 
Wailuku; (town); Wailuku; J1faui. 
Wailupe; (land section); Kona; Oalzu. 
Wailupe; (village); Kona; Oalm. 
Waimalu; [shaded water]; (land section); Ewa; 

Oalzu. 
\Vaimalu; (stream); Ewa; Oalztt. 
Waimanalo; [brackish water]; (land section); 

Koolaupoko; Oahu. 

\Vaimanalo; (stream); Koolaupoko; Oahu. 
Waimanalo; (village); Koolaupoko; Oalm. 
Waimano; [many waters]; (land section); Ewa; 

Oalzu. 
\Vaimanu; (village); Hamakua; 1-Iawaii. 
\Vaimanu; (stream); Hamakua; 1-Iawaii. 
\\'aimanu; [bird water]; (land section); Hama-

1ua; Hawaii. 
Waimea; (district); Kauai. 
Waimea; [a kind of tree]; (land section); South 

Kohala; Hawaii. 
\Vaimea; (stream); \Vaimea; Kauai. 
\Vaimea; (stream); Koolauloa; Oahu. 
Waimea; (land section); Kona; Kauai. 
Waimea; (village); South Kohala; Hawaii. 

I Waimea; (village); Waimea; Kauai. 
\Vaimea; (land section); Koolauloa; Oahu. 

I 
Waimea; (village); Koolauloa; Oalzu. 
\Vaimea Bay; Waimea; Kauai. 

I Waimea Ray; [lonely water]; Koolauloa; Oalm. 
I Waimea Court-House; South Kohala; Hawaii; 
' elevation, 2 669 feet. 

Waimuku; [water cut short); (iandsection); Ka-u; 
Hawaii. 

Wainaku; [water of rushes]; (land section); Hilo; 
Hawaii. 

Wainaku; (stream); Hilo; Hawaii. 
Wainee; (land section); Lahaina; llfaui. 
Wainiha; [rude, wild water]; (land section); Ha-

lelea; Kauai. 
Wainiha; (stream); Halelea; Kauai. 
Waiohinu; [water of slime]; (land section); Ka-u; 

Hawaii. 
1 

Waiohinu; (village); Ka-u; Hawaii. 
Waiohue; (land section); Koolau; J1f.aui. 
Waiohuli; (land section); Kula; illaui. 
Waiokama; [waterofKama]; (land section); La-

haina; llfaui. 
Wai o Kamilo; (stream); Koolau; flfaui. 
Waiokila; [water of Kita]; (land section); Kaa

napali; llfaui. 
Wailolama; (stream); Hilo; Hawaii. 
Waioli; [singing water]; (land section); Halelea; 

/("auai. 
Waioli; (village); Halelea; Kauai. 
Waioli; (stream); Halelea; Kauai. 
\Vaiomao; [green water J; (land section); Ka-u; 

Hawaii. 
Waiomao; (land section)'; Kona; Oalzu. 
Waioni; [moving water]; (land section); Koolau; 

J ,Vaui. 
j Waiono; [sweet water]; (land section); Koolau-
1 loa; Oalzu. 
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Waiopai; (land section); Kahikinui; lllaui. 
Waiopua; [water of flowers]; (land section); Ka-u; 

Hawaii. 
Waipa; (land section); Halelea; Kauai. 
Waipahihi; (land section); Koolau; lllaui. 
Waipahu; (village); Ewa; Oalzu. 
Waipake; (land section); Koolau; Kauai. 
Waipake; (stream); Halelea; Kauai. 
Waipao; [water obtained by digging]; (land sec

tion); Honuaula; Jllaui. 
\Vaipio; (stream); Hamakua; 1-lawat"i. 
Waipio; [curving water]; (land section); Hama

kua; Hawaii. 
Waipio; (village); Hamakua; Hawaii". 
Waipio; [curved, winding]; (land section); Ewa; 

Oalm. 
Waipio Landing; Hamakua; llawaii. 
\Vaipio Pali; [waipio precipice]; Hamakua; Ha

waii; elevation, I 394 feet. 

Waipouli; [dark water]; (land section); Puna, 
Kauai. 

Waipouli; [water of darkness]; (land section); 
Kaupo; Jlfaui. 

Waipunalei; [spring of wreaths]; (land section); 
Hilo; Hawaii. 

Waipunaula; [red spring of water]; (land sec
tion); South Kona; Hawaii. 

\Vakiu; (land section); Hana; 11/aui. 
\Vananalua; [two prophecies]; (land section); 

Hana; Jllaui. 
Wawaie; (land section); Kona; Jllo/okai. 
Wawapuhi; (land section); Na Pali; Kauai. 
\Ve ha; (land section); Hatnakua; Hawaii. 
Weliweli; [terrible]; (land section); Kona; 

Kauai. 
Weliweliuui; [great terror]; (land section); Ka-u; 

Hawaii. 
Wel~ka; (land section); Hilo; Hawaii. 
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PREFACE. 

The immediate occasion for the publication of the second edition of this work, the 
first having appeared as Appendix 16 to the Report of the United States Coast and 
Geodetic Survey for 1887, was the formal vote passed by the International Geodetic 
Association on October 6, 1900. The resolution here adopted was a request to prepare 
a revised edition of the Bibliography. 

Since the issue of the earlier edition supplementary material has been constantly 
secured, but in complying with the wish of the association another inspection was made 
of the libraries of this country and of Europe, and in order to procure titles of such 
recent works of living authors as might escape notice, owing to delay in obtaining a place 
in the library catalogues, a circular letter was sent to.every mathematician whose address 
could be obtained. Each circular had appended to it the titles o.f all the known works 
of the recipient, with a request that omissions be supplied. This alone was the labor 
of several months, but was fully repaid in the gratifying assurances from many that 
nothing could be added, as well as the few additional titles which tend toward making 
this work complete. 

Special effort has been made to examine carefully catalogues of libraries, however 
small, bibliographies of the exact sciences, biographies of mathematicians, and trade 
lists of antiquarian books, in addition to such well-known sources as the Royal Society 
Catalogue of Scientific Papers, Repertorium of Reuss, etc. 

A ·most opportune assistance was furnished by Col. John Herschel, R. E., who, 
through the courtesy of the Royal Society, and ,\,ith the consent of the India Office, 
sent a manuscript supplement to his contribution to pendulum bibliography, which was 
published in Operations of the Great Trigonometrical Survey of India, Vol. V. 
From this veritable treasure seventy-two new titles were found, each in the body of this 
work followed by (H). Most cordial thanks are due Colonel Herschel for his aid, as 
well as the confidence displayed in unreservedly placing such valuable material in the 
hands of another. 

The title "Bibliography" may appear as high sounding or inappropriate to a work 
in which all the refinements of bibliographic science are not observed. The entire 
collation is not always given, since a large proportion of the books have appeared 
in but one edition. The only well-defined purpose has been to give as much of the 
title as will enable one desiring the book to obtain it from any library possessing it, 
with the minimum effort to himself and the librarian. This object was also in view 
in preparing the abbreviations for the serial publications, which, it is hoped, may be 
amplified without looking for their equivalents in their alphabetical place. 

The scope of the work will easily make itself evident to the user. The intention 
was to include only such works as treated directly of the figure of the earth or described 
operations which could be used in determining that figure. The only digression from 
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this plan will be seen in the case of the pendulum, where the theoretical side is also 
included. This was done because of the belief that the pendulum will soon become a 
more important geodetic instrument, when it may be necessary to reconsider some 
of its theoretical features. Geographic position will be found in the work, but the 
purpose was to include discussions of the formulas by which latitude, longitude, and 
azimuth are computed, but not the methods of determining these elements by observa
tions. A few treatises on surveying, bearing the word ''geodesy'' or its equivalent in 
the title, have been inserted with a remark indicating the character of the contents. 
As a rule, remarks are used simply to correct erroneous impressious which the title 
alone might make. 

The omission of papers on the variation of latitude will perhaps be the most 
marked. The reason for this is that the subject was too problematical at the time of 
the publication of the first edition to be included, and since that time' the work has 
been so dose to the astronomic side that it was deemed best to leave this subject to the 
com pilers of bibliographies of astronomy. 

The plan adopted is to use only one alphabet, in which will be found authors, 
abbreviations, and subjects. Full names of the authors have been given as far as 
possible, but in any subsequent repetition only the initials of their Christian names are 
given. The title will be found repeated under the name of each co-writer or each 
perso1i named in the title. A dash (-) in a title refers to the first name, given, as the 
one who wrote the review or about whom the article was written. This method gives, 
so far as entry is concerned, equal prominence to all persons named. An asterisk (*) 
after a title signifies that the work has not been seen by the compiler. 

Under the authors their works are arranged chronologically; in the case of serials, 
according to the date as gi,·en to the entire volume. This will be found advantageous 
when it is desired to find the full title from the abbreviated form as given under a 
subject. It is also believed that the insertion of an abbreviated title in the subject 
classification will be found helpful, as it will enable one to see at a glance if an author 
whose name appears under the desired subject has written upon the special theme 
sought for, without turning to the author catalogue. 

After each book title, and after the full title of each serial publication, there appears 
in parentheses the name of the owner of the work from which the title as given was 
taken. Of course it does not intimate that the work in question can be found only 
there. When a book was once found it was not again looked for. As a rule, those 
accredited to European libraries c.ould not, at the time of trial, be found in any library 
in America. 

While it is impossible to mention all who have assisted in the compilation of this 
work, it is only right to thus publicly express the thanks of the author to Mr. Cyrus 
H. McCormick, whose generosity made it possible to personally inspect the great 
libraries of the world, and to Mr. 0. H. Tittmann, Superintendent United States Coast 
and Geodetic Survey, for his prompt response to the wishes of the International Geodetic 
Association in making this work a part of his annual report. 

JAMBS HowARD GoRn. 
COLUl\;BIAN UNIVERSITY, October, I902. 
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A. A. A. B. Proc., .for Proceedings of
1 

the Amer
ican Association for the Advancement of Sci
ence. 

8°, Salem. (Washington, Geological Sur
vey.) 

A. (G. ). Sur Jes mesures recentes .d'arcs du 
meridien effectuees dans la partic nord-est de 
!'Europe. 

Bihl. Univ. Geneve, xx111, 1853, 275-278. 
An account of Stn1ve's Russian arc. 

Abba.die (Antoine d'). Surles mouvements du 
sol. 

Acad. d .. Sci., Paris, Comp. Rend., XXXIV, 
1852, 712. 

--- Direction du fil-a-plomb et oscillations du 
pendule immobile. 

Cosmos, vn, 1855, 701. 

--- Resume geodesique des positions deter
minees en Ethiopie. 

4°, Leipzig, 1859, pp. viii, 28. (Washington, 
Coast Survey.) 

--- Geodesie d'une partie de la haute Ethio
pie, revue et redigee par R[ odolphe] Ra.da.u. 

4°, Paris, 186o-1863, pp. 456. (British Mu
seum.) 

Originally published in three parts. 

--- Sur Jes variatio~s dans l'intensite de la 
gravite terrestre .. 

Acad. d. Sci. Paris, Comp. Rend., LII, 1861, 
91I--912. 

Description d'un instrument pour la pra
tique de la geodesic expeditive. 

Acad. cl. Sci. Paris, Comp. Rend., LVI, 1863, 

1195-II99. · 
--- Directions de la pesanteur. 

Acacl. d. Sci. Paris, Comp. Rend., LXl, 1865, 

838. 
--- Geodesic d'Ethiopie, ou triangulation 

d'une partie de 1a haute Ethiopie, executee 
selon des methodes nouvelles par A. d' Abba
die, verifiee et rMigee par R. Ra.da.u. 

4°, Paris, 1873, pp. xxxii, 502, II maps. 
(Gore.) 

Revd. by JORDAN (W.). Vierteljahrs. d. nstr. 
Ce.s., x, •875, 39-50, 

Abba.die (Antoine d' ). Etudes sur la verticale. 
Paris, Ass. Sci. de France, Bull., XIII, 1874, 

162-164. 

---: Perrier (F. ). Sur la nouvelle triangu
lation de l'ile de Corse, presente par-. 

Acad. d. Sci. Paris, Comp. Rend., LXxv111, 
1874, 156cr-1572. 

--- Note accompagnant la presentation des 
premiers resultats des observations sur les 
mouvements microscopiques des pendules 
librement suspend us, faites par de Rossi. 

Acad. d. Sci. Paris, Comp. Rend., LXXX, 
1875, 1236. 

--: Gilbert (P. ). Compte rendu de la geo
desic d'Ethiopie par-. 

Revue des questions scientifiques, Brux., L, 
1877, 318-319. 

--- Observations relatives a une communica
tion de 1\1. Plantamour, sur le deplacement de 
la bulle des niveaux a bulle d'air. 

Acad. d. Sci. Paris, Comp. Rend., LXXXVl, 
1878, 1528; Zeits. f. Astron., xr, 1878, 187. 

---· Sur les variations de la verticale. 
Acaa. d. Sci. Paris, Comp. Rend., LXXXlX, 

1879, 1016-1017. 
The Observatory, n, 1879, 52. 

--- Sur les variations daus l'intensite de la 
gravite tenestre. 

Acad. d. Sci. Paris, Comp. Rend., CXVI, 1893, 
218. 

(Mesure d'une section de la base de Paris 
avec l 'appareil J aderin.) 

Acad. d. Sci. Paris, Comp. Rend. cxxn, 18¢, 
221-222. 

--- Rapport sur un Memoire de M. Jaderin 
concernant une nouvelle methode de mesure 
de base. 

Acad. d. Sci. Paris, Comp. Rend., cxx111, 
1896, 155-16o. 

--- Bouquet de la Grye und Bassot. Bericht 
iiber eine Abhandlung von Jaderin, seine 
neue Bassismess-methode betreffend. 

Acad. d. Sci. Paris, Comp. Rend. CXXIII, 
1896, 155; revd. by Hammerin Zeits. f. Inst., 
XVII, 1897, 92--93· 
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Abbate (Pa.cha.). De la pretendu Spericite de la 
terre connu des anciens Egyptiens. 

Le Caire, r893, 8° pp., 16. 
Abbe. Force of gravity from the equator to the 

poles. 
Nature, xxxrv, 56o. 

Abbe (Cleveland). A historical note on the 
method of least squares. 

Am. Journ. of Sci., r, r871, 4u-415. 
(Remarks on Hypsometry and Geodesy.) 

Phil. Soc. Wash., Bull. II, 1875-188o, 24. 

Abbe (D. Ernst). Ueber die Gesetzmassigkeit 
in der Vertheilung der Pehler bei Beobach
tungsreihen. 

4°, Jena, r863, 20. 
Abel (NielsHenrik). Ommaassensindflydelse 

paa pendelens bevaegelse. 
Mag. f. Naturvid. III, 1824, 2!9-229. 

Abendroth (William). Darstellung und Kritik 
der altesten Gradmessungen in Programm 
des Gymnasiums zum heiligen Kreuz in Dres
den womit zu dem Valedictions-Actus am 26. 
Marz ergebenst einladend das Lehren-Colle
gium. 

8°,.Dresden, r866, 47. (Gore.) 

Abraham Ben Chija. (or Oha.ja.). De forma 
terra~. De planetis et sphreris. De computo 
astrologicosphrera mundi, describens figuram 
terrre, dispositionumque orbium ccelestium et 
motus stellarum. * ' 

Sebastian Miinstrer (editor), Basel, 1546. 
Poggendorff, I, Col. 5. 

Aca.d. de Belgique, Bull., for Bulletin de 
l'Academie royale des sciences, des lettres et 
des beaux arts de Belgique. 

8°, Bruxelles, r832+. (\Vashington, Con
gress.) 

Aca.d. de Belgique, Mem. couron., /or Mem
oires couronnes et memoires des savants et
rangers de I' Academie royale. des science, des 
letters et des beaux arts de Belgique. 

8°, Bruxelles, r858+. (Washington, Con
ress.) 

Acad. Cien. Madrid, Mem., for Memorias de la 
real Academia de ciencias exactas, fisicas y 
natural es. 

4°, Madrid, r850-1864 (6v. ). (Washington, 
Congress.) 

Acad. du Gard, a.per~u d. trav., .for Notice 
apers;u analytique des trayaux les plus remar
quables de l' Academie royale du Gard. 

8°, Nimes, 18o7+. (\Vashington, Con
gress.) 

Acad. d. Inscr., Mem.,for Memoires de l'Aca
demie des inscriptions. 

Acad. d. l'Inst. Paris, Mem. Sav. ,for Memoires 
presentes par divers savans (sciences mathe
matiques et physiques) a l'Academie royale 
des sciences de l'Institut de France. 

4°, Paris, r827+. (\Vashington, Observa
tory.) I 

Acad. Lugd.-Bat., Ann., for Annales Academi~ 
Lugduno-Batavire. 

4°, Leyden, r815-1837 (22 v.). (Washing
ton, Congress.) 

Acad. Moguntinre, Acta., for Acta Academire 
electoralis Moguntime scientiarum utilium. 

4°, Erfurt, r75r-1795 (14 v.). (Washing
ton, Congress. ) 

Acad. d. Sci. Berlin, Hist., for Histoire de 
l'Academie royale des sciences et des belle.> 
lettres, avec !es memoires tires des registres 
de cette academie. 

4°, Berlin, r745-r769 ( 25 v. ). (Washington, 
Observatory.) 

Aca.d. d. Sci. Berlin, Mem.,for Memoires de 
l' Academie royale des sciences et des belles 
lettres, Berlin. 

4°, Berlin, r786-18o7. (Washington, Ob
. sen atory.) 

Ar.ad. d. Sci. Ca.en, Mem., for 1\Iemoires de 
l' Academie imperiale des sciences, arts et 
belles lettres. 

4°, Caen, r8II+. (Washington, Congress.) 

Acad. d. Sci. Paris, Comp. Rend.,forComptes 
rend us hebdomadaires des seances de l' Aca
demie des sciences. 

4°, Paris, 1835+. (Washington, Observa
tory.) 

Acad. d. Sci. Paris, Mem., for Histoire de 
l' Academie royale des sciences avec les me
moires de mathematique et de physique, tires 
des registres de cette Academie. 

r699-r789. (Washington, Observatory.) 

Acad. Sci. phil. Med. Ha.ssiacre, Acta, for Acta 
· philosophico-medica societatis Academire sci

entiarum principalis ( Hassiacre). 
4°, Francofurti, 177r. (\Vashington, Con

gress.) 

Aca.d. d. Sci. Toulouse, Mem., for Memoires 
de I' Academie royale ( imperiale) des sciences, 
inscriptions et belles-lettres. 

8°, Toulouse, r782-1790, 1827-1841, 1844. 
(Washington, Congress.) 
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Ace.d. de St.-Peterebofil.g, Acta.,.for Nova acta 
Academire scientiarum imperialis Petropoli
tana. 

4°, St.-Petersbourg, l7S3-18o2 (15 v.). 
(Washington, Observatory.) 

Acad. de St.-Peterebourg, Bull., .for Bulletin 
scientifique de l' Academie imperiale des 
sciences de St.-Petersbourg. 

4°, St.-Petersbourg, 1S36-1S42. (Washing
ton, Observatory.) 

Ace.d. de St.-Petersbourg, Com., .for Commen
tarii Acadetnire scientiarum imperialis Petro-

~~~ i 
4°, St.-Petersbourg, 1726-18o2. (Washing-

ton, Observatory.) 
Ace.d. de Bt.-Petersbourg, Bull. phye.-me.th, 

.for Bulletin de la classe physico-mathematique 1 

de l' Academie imperiale des sciences. 1 

4°, St.-Petersbourg, 1842+. (Washington, 
Observatory.) 

Ace.d. de St.-Petersbourg, Mel. phys. chim., 
.for Melanges physiques et chimiques tires du 
Bulletin physico-mathematique de l' Academie 
imperiale des sciences de St.-Petersbourg. 

S0 , St.-Petersbourg, 1S49+. (Washington, 
Observatory.) 

Ace.d. de St.-Peterebourg, Mem. me.th. phys., I 
.for Memoires de l'Aca<lemie imperiale des 
sciences de St.-Petershourg: Sciences mathe
matiques, physiques et naturelles. 

4°, St.-Petersbourg, 1S30+. (Washillgton, 
Observatory.) 

Ace.d. de St.-Petersbourg, Mam. se.v. etra.ng., 
.for Memo!res presentes a l'Academie impe
riale des sciences de St.-Petersbourg par di
vers savans. 

4°, St.-Petersbourg, 1S30-1S59 ( 9 v. ). 
(Washington, Observatory.) 

On the back, Memoires des savants 
etre.ngers. 

Aca.d. d. Sci. Metz, Mam., .for Memoires de 
1' Academie royale nationale ( imperiale) des 
sciences. 

8°, Metz, 1S2S-. (\\'ashington, Congress.) 

Acce.d. Sci. Bologna., Com., .for Commentarii 
scicntiarum et artium institutum bononiense 
atque academia. 

4°, Bologna, 1731 1 174S-1791. (Washing
ton, Congress.) 

Acce.d. Sci. Bologna., Rendi., .for Rendiconto 
delle sessioni della Accademia delle scienze 
dell'Istituto di Bologna. 

12°, Bologna, 1S,33, 1837-1S42, 1S46-\-. 
(Washington, Congress.) 

10515-03--28 

Acce.d. Lincei, Atti, .for Atti della reale Acca
demia dei lincci. 

4°, Roma, 1S70+. (\Vashington, Con
gress.) 

Acce.d. nuovi lincei, Atti, for Atti della Acca
demia pontificia de' nuovi lincei. 

4°, Roma, 1S47+. (\Vashington, Con
gress.) 

Acce.d. Sci. Napoli, Atti, .for Atti della reale 
Accademia delle scienze e belle lettere. 

4°, Napoli, 1S1cr1851 (6 vols.). 
Atti della Societa' reale; Accademia delle 

i>cienze fisiche e materuatiche. 
Napoli, 1863+. (Washington, Congress.) 

Acca.d. Sci. Torino, Atti, .for Atti della reale 
A'ccademia delle scienze di Torino . 

S0
, Torino, 1S66+. (Washington, Con

gress.) 

Acce.d. Sci. Torino, Mem., .for Memorie della 
reale Accademia della scienze di Torino . 

4°, Torino, 1S15+. (Washington, Con
gress.) 

Ache.rd. Bemerkungen iiber die von Bertier an
gestellten Versuche, aus welchen es folgert, 
dass das Gewicht der Ki:irper zuni111111t, je 
mehr man sie vom Mittelpunkt der Ertle ent
fernt. 

Ges. Naturf. Freunde, Beschiiftigung, n, 
1S76, I. 

Ada.mczik (Joseph). Graphische Polygonzug
Ausgleichungen . 

Zeits. f. Vermes., xxv1n, 1899, 440-442. 

--- Compendium der Geodasie. 
8°, Wien, 19001 pp. viii, 515. 

Ade.ms ( C: W.). On the vertical triangulation. 
(18S1). 

New Zealand Institute, ·rrans., xiv, 18821 

105-106. 

Ade.ml! (John): Ulloa. (Antonio de). A voy
age to South America, translated by -. 

London, l76o, 1772, 18o6, 1807. 
Title In full under CI.LOA (A. DE). 

Adan (E.-H.-J.). Cours de geodesie. 
4°, Bruxelles, 1864, pp. 131. (Brussels, 

Royal.) 
Lithographed. 

--- Essai sur les li111ites a poser a la Ii1esure 
de precision des observations immediaks. 

Acad. de Belgique, ]Juli., xxn, 1866, 48o-
502. 

Rapport de Ill. l,IAGRE sur In meme, 454-455. • 
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Adan ( E. -H. -J. ) . Loi generale <le la probabilite 
des erreurs ctendue a tousles genres d'obser
vations immediates. 

Acad. de Belgique, Bull., xx1n, 1S67, uS-
1S7. 

--- Rapport sur les travaux executes en Bel
gique en 1875. (Geodetic.) 

Int. Geod. Cong., Gen.-Ber., 1875, 155-157. 

--- Grandeur et forme de la terre, deter
minees par !es mesures d'arcs. 

12°, Bruxelles, 1876, pp. 62, 1 chart. 
(Gore.) Published by Depot de la Guerre. 

--- Grandeur et forme de la terre. Oscilla
tions du pcndule. 

12°, Bruxelles, 1S76, pp. 47, 1 chart. 
(Gore.) Published by Depot de la Guerre. 

--- Notice sur l' Association internationale de 
geodesie. 

1S0
, Ixelles, 1S76, pp. 51. (Gore.) 

--- Notices sur les travaux geodesiques du 
Depot de la Guerre de Belgique. 

I 2°, Gand, 1876, pp. 66, 1 chart. 
Separate from Re\'ue helge d'art, de science et 

de technologie militaire, 1, 1876. 

Rapport sur les travaux geodesiques du 
Depot de la Guerre en 1 S76. (Belgique.) 

Int. Geoci. Cong., Gen.-Ber., 1876, 73-83. 

--- Rapport sur les travaux geodesiques en 
Belgique en 1S77. 

Int. Geod. Cong., Gen.-Ber., 1877, 262-269. 

--- Deviation de la verticale. ( Extrait, Acad. 
de Belgique, Mem. couron., xx1x.) 

8°, Ixelles, 1876, pp. 12. 

--- Comparaison entre les coordonnees rcelles 
et !es coordonnees thcoriques d 'un lieu de la 
terre. Deviation ellipsoidale. (Extrait, Acacl. 
de Belgique, Mem. couron., xx1x.) 

8°, Bruxelles, 1S7S, pp. 16. 

. --- Attractions locales. Corrections des cle
ments de l'ellip110ide osculateur. (Extrait, 
Acad. de Belgique, Mem. couron., xx1x.) 

S0
, Bruxelles, 1878, pp. 31. 

--- Memoire sur l'ellipsoidc unique. (Ex
trait, A cad. de Belgique, Mem. couron., 
XXIX.) 

S0
, Bruxelles, 1Si8, pp. 10, 1 plate. 

-- Association geodesique internationale. 
Conference de Hambourg, 1S78. 
Soc. beige de geogr., Bull. 1, l87S, 52g-

533. 

Adan (E.-H.-J. ). Rapport sur lcs travaux 
geodesiques en Belgique pendant J 'an nee l87S. 

Int. Geod. Cong., Gen.-Ber., lS78, 76-S1. 

--- Dep0t de la Guerre. Triangulation de 
Belgique. 

Supplement au Livre III. Observations 
astronomiques. Partie thcorique. 

4°, Ixelles-Bruxellcs, l87S, pp. iv, 193, II 
plates. (Gore.) 

--- Association geodesique internationale. 
Conference de Geneve, 1S79. 

Soc. Beige de geogr., Bull. 1n, 1879, 658-
665. 

--- Rapport sur les travaux geodesiques en 
Belgique pendant l'annee 1S78. 

Int. Geod. Cong., Gen.-Ber., 1S79, 7S-83. 

--- Attractions locales. Corrections des ele
ments de l'ellipsoide osculateur. 

Acad. de J3elgique, Mem. courou., xx1x, 
1S8o, 3-29. 

--- Note l'Ur la figure de la terre. 
Int. Gcod. Cong., Gen.-Bcr., 188o, 7-S. 

--- Rapport de la conference generale de 
1' Association geodesique internationale tenue 
a Munich du 13 au 17 septembre 1S8o. 

8°, Bruxelles, 188o, pp. 19. 
Separate, Soc. beige de g~gr., IV, 188o. 

--- Rapport sur !es travaux geodesique en 
Belgique pendant l'annee 188o. 

Int. Geod. Cong., Gen.-Ber., l88o, 6-1. 

[Sur le premier volume des observations 
et calculs de la triangulation beige.] 

Acad. de Belgique, Bull., I., 188o, 75-76. 

--- Sur la compensation d'une chaine de tri
angles geodesiques. 

Acad. de Belgique, Bull., I., 188o, 26o-265. 

--- Triangulation du royaume de Belgique. 
Publiee avec l'autorisation de M. le Ministre 
de la guerre par l'Jnstitut cartographique 
militaire. Observations et calculs de la tri
angulation de premier ordre. 

Tome premier. 4°; Ixelles-Bruxelles, l88o, 
pp. ~vi, 378, IO plates. , (Gore.) 

--- Triangulation du royaume de Belgique. 
Publiee avec l'autorisation de M. le Ministre 
de la guerrc par l 'Institut cartographique 
militaire. Calculs des coordonnees geogra
phiques et construction de la carte. 

Tome troisicme. 4 °, Ixelles-Bruxelles, 1881, 
pp. !vii, 125, 4 charts. (Gore.) 
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Adan (E.-H.-J. ). [Sur la jonction geodesique 

executee entre 11 Espagne et 11 Algerie en 1879.) 
Acad. de Belgique, Bull., I, 1881, 8-18. 

Sur la triangulation du royaume (Bel
gique). 

Acad. de Belgique, Bull., l, 1881 1 209-213. 

---: Houzeau (J.-C. ). Sur la triangulation 
du royaumc d'une troisieme base geodesique; 
par-. 

Aca<l. de Belgique, Bull., 11 1881, 867-872. 

Adcock (R. J. ). Equilibrium of a fluid mass in 
the form of an ellipsoid rotating about its 
shorter axis. 

Amer. Journ. Sci., IV, 1872, 506. 

Force of gravity at any latitude. 
Analyst, IV, 1877, 20. 

Note on the method of least squares. 
Analyst, I\', 1877, 183-184; v, 1878, 21-22. 

Experimental detennination of the con
stant in the formula for probable error. 

Analyst, vu, 188o, 189. 

Adelos. The geodesy of Britain; or the ord
nance su·rvey of England, Scotland, and Ire
land: Its history and progress, scales and 
changes; the principal purposes which it 
ought to subserve; the mode in which it may 
subserve them; and the determination which 
the legislature should come to in reference to 
its final completion. In a letter to a Scottish 
laird and imperial M. P. 

8°, London, 1859, pp. 76. (Southampton, 
Ordnance Survey.) 

ADJUSTMENT OF FIGURE. See FIGURE 
ADJUSTMENT. 

ADJUSTMENT OF OBSERVATIONS. 
BAlllNF.T (].)el HOIJSEL. Cnlculs prntiques et llPPli

qu~s nux sciences cl'ohservntion. 
1857. 

Czt:mm (E. ). t:eber ein Ausgleichuugspriuzip. 
Techuische Blaetter, XXll, 18<)1, 1-9. 

Do:<KIN (J.). Sur In thcorie de la comhiunisou cles 
ohservntions. 

Paris, 1850. 

:HKLOM (:I!.). Ausglcichuug eiuer Reihe heohach" 
tetcr Grossen. 

Met. Zeits., 1873, 277-278. 

FLINT (A. R.). A brief control for general solutions 
of nornrnl equations. 

).nu. Math .. "" 1888, 18:>-1~5. 

FOREST (E. J,.). On unsymmetrical adjustments 
and their limits. 

Des Moines, Analyst, vr, 1879, 140-148: 161-170; VH, 
t88o, 1-9. 

FUHRMAN ( F. ). Ausgleichung unch der Coordinaten_ 
methodc. 

Zeits. f. Vennes., xx1v, 1895, 34fr.354. 

ADJUSTMENT OF OBSERVATIONS-Con. 
HAMMER. Beitrng znr Geschichtc der Ausglcich· 

ungsrechnung. 
~eits. f. Venues., xx1x, 1900, 61J-628. 

HERZ (N.). Zur Auflosung der Normalgleichungen. 
Astro11. Nnchr., cxx1x, 353-356. 

JORDAN (W.). Uehungsbuch fiir die Anwendung 
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dem Tour de Cordorian und Fiume, im Paral
lel des 45sten Grades von Brousseaud, 
Nicollet, Plana, Carlini. 

Hertha, IX, 1827, 277-288; XI, l82S, 448-
456. 

B. (B. ). The Coast Survey. Reply to the official 
defense of its cost, abuses, and power. 

S0
, n.d., pp. 36. (Gore.) 

A letter addressed to the editor of the New 
York Titnes iu answer to "Public Docu
n1ents.11 

Babinet (Jacques): Guyot (J. ). Le pendule 
n'est pas perpendiculaire a la surface ries eaux 
tranquilles; par-. 

Acad. cl. Sci. Paris, Comp. Rend., xxxn, 
1851, 705; Cosmos, n, 1853, 447. 

Note sur le rayon moyen de la terre. 
Acad. d. Sci. Paris, Comp. Rend., XIS, 

lS57, 121-124. 

Snr la figure de la terre. 
Acad. cl. Sci. Paris, Comp. Rencl., XL''• 

I857, 732-735. 

Sur la pretendue variation de la pesanteur. 
Acacl. d. Sci. Paris, Comp. Rend., XLVI, 

I85S, 17; Cosmos, XII, 1858, 119. 

10515-03--29 

Babinet (Jacques): Guyot (J. ). Appareil pour 
la mesurc statique de la pesanteur. 

Acad. d. Sci. Paris, Comp. Rend., I,VI, 1863, 
244-24S, 

Note sur le calcul de !'experience de Ca
vendish, relative a la masse et a la densite 
moyenne de la terre. 

Cosmos, xx1v, I864, 543-545. 

et Housel. Cakuls pratiques et appli
ques aux sciences d'observation. 

S0
• 1857. 

Bacaloglo (E. ). [Ueber den sphiirischen Ex
cess.] 

Arch. d. Math. (Grunert), XXXlX, 1862 1 

237-24I; Mondes, III, 1863, 94-96. 

Quelques observations reiatives a la direc
tion de la verticale a differentes hauteurs au
dessus du sol. 

Arch. d. Math. (Grunert), XLII, 1864, 271-
275. 

Bache (Alexander Dallas). Report in relation 
to weights and measures in the Common
wealth of Pennsylvania. 

Franklin Instit. Journ., XIV, 1834, 6-19. 

A description of n. base apparatus, planned 
by him and executed by Mr. Wm. Wiirde
man, mechanician of the Coast Survey. 

Am. Phil. Soc., Proc., IV, lS47, 368-370. 

Survey of the coast of the United States. 
Sidereal Messenger, I, i848, 98--<)9. 

United States Coast Survey. 
Sidereal ::.\Icssenger, II, 1848, 55-56. 

Comparison of the resuhs obtained in 
geodesy by the application of the theory of 
least squares. 

A. A. A. S., Proc., 1849, 102-105. 

On the progress of the survey of the coast 
of the United States. 

A. A. A. S., Proc., 1849, 162-178. 
Report of Prof. Alexander D. Bache, 

superintendent of the United States Coast 
Survey, showing the progress of work for the 
year ending Oct., 1850. 

Am, Jour. Sci., XII, 1851, 158-164. 
A short review of the work of thut yenr. 

Comparison of the reduction of horizontal 
angles by the methods of " depenclent direc
tions" and of " dependent angular quanti
ties" hy the method of least squares. 

U. S. C. an<l G. Sun·ey, Rep., 18541 63-70. 
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Bache (Alexa.nder.Da.11.a.a). Notes on the meas
urement of the base for the primary triangu
lation of the eastern section of the coast of 
the United States, on Epping Plains, :Maine. 

A. A. A. S., Proc., 1857, 16o-166; Am.Jour. 
Sci., xxv, 1857, 58-62. 

Epping Base, Maine. 
U.S. C. and G. Sttr\'ey, Rep., r857, 302-305. 

Note 011 the l?feparnlion of site, mcasuren1eut 
of line. and progress, as con1parcd with 
other 111easure111ents of the Coast Survey. 

Notes on the measurement of a base for 
the primary triangulation of the eastern sec
tion of the United States, on Epping Plains, 
l\Iaine. (Abstract from a paper read before 
the American Association for the A<h·ancc
ment of Science.) 

Canadian Jour., 111, 1858, 74-75. 

Xotes on the measurement of the base for 
the primary triangulation of the eastern sec. 
tion of the United States, on Eppiug Plains, 
Maine. 

Silliman, Jour., XX\', 1858, 58-62. 

The United States Coast Survey. 
National Recorder! I, 1859, 10-1 I. 

Formulre, tables, an<' examples for the 
geodetic computation of latitudes, longitudes, 
and azimuths of trigonometrical points, as 
used in the Unit.ed States Coast Sur\'ey. 

U.S. Coast Sur\'ey, report for 1860, 361-391. 

Baehoven von Echt. Die kiirzeste auf dem 
Erdspharoid nebst die Hauptaufgaben der 
Gcodasie in neuer Darstellung. 

8°, Coesfeld, 1865, pp. i, 137. (British 
:Museum.) 

Ba.ckelje.u (F. ). Elements pratiques d'arpcn-
1 

tage, geodesic, nivellement. 
S", Gaud, r884, pp. 198, 6plates. (Brussels, 

Royal.) 

Backlund (0. ). Rapport sur les travaux execu
tes par les geodesiens russes au Spitzberg. 

Int. Geod. Cong. Verhandl., 1900, 159-161. 

Baehr. Note sur ! 'attraction. 
K. Ak. \Veten. Amsterdam, Versl., x111, 

1878, 145. 

Ba.eyer (Johann Jacob) 1md Bessel (F. W.). 
Gradruessung in Ostpreussen. 

Berlin, 1838. 
'fitle in full under BESSELL (F. W.). 

Ba.eyer (Johann Jacob) 1111d Bessel (F. W. ). 
Die Kiistenvermcssung und ihre Verbindung 
mit. der Berliner Grundlinie. Ausgefiihrt von 
<ler trigonometrischen Abthcilung des Gen
eralstabes. 

Berlin, 1849, pp. xx, 587, I map, 2 pl. 
(Gore.) 

Ueber die Anfertigung einiger Copien vo11 
der Ilessel'schen Toise. 

Astron. Nachr., XXXVIII, 1854, 273-288. 

Die Verbindungen der preussischen und 
rnssischen Dreiecksketten bei Thorn und Tar
nowitz. Ausgefiihrt von der trigonometri
schen Abtheilung des Generalstabes. 

4°, Berlin, 1857, pp. xvi, 442, 4 plates. 
(Gore.) 

Ceber die ·Bc1.iehungcn der Strahlen
breclrnng in <ler Atmosphiirc zu der \\"itte
rung und iiher den Zusammenhang einer 
Landesvennessung mit der )leteorologie. 

Arch. f. Landcskunde, v, 1858, 1-40. 

Die Triangulation von Thiiringen. Ans
gefiihrt in den Jahren 1851 bis 1855 von der 
trigonometrischen Abthcilung des konigl. 
preussischen Generalstabes. 

4 °, Berlin, 1859, pp. YI, 183, 6 plates, I chart. 
(Berlin, Landesaufnahme.) 

Ueber Strahlenbrechung in der Atmos
phare. 

Acad. d. St.-Petersbourg, 11em., III, 186o, 
1-82; Astron. Nachr., XLI, 185~, 305-336. 

l'.eber die Grosse und Figur der Ertle. 
Eine Dcnkschrift zur Ilegriindung ciner mit
teleuropiiischen Gradmessung, nebst einer 
Cebersichtskarte vo11 J. J. Be.eyer. 

8°, Berlin, Reimer, 1861, pp. vi, 11 r. 
(Gore.) 

Revd. by IlERTRANll (J.). Journ. cl. !;av., 1874, 
&n-719. 

Das Messen auf der spharoidischen Erdo
berfiache. Als Erlauterungmeines Entwurfes 
zu einer mitteleuropiiischen Gradmessung. 

4°, Berlin, 1862, pp. viii, 125, 3 plates. 
(Gore.) 

A correction in Astron. ~"achr., r..x. 1863 1 129-136. 

(\"on einer Abweichung der Lothlinie in 
Konigsberg.] 

Astron. ~achr., J,vn, 1862, 347-352. 

Zur Entstehungsgeschichte dcr europiii
schen Gradmei;sung. Entwurf zu einer tnit
teleuropaischen Gradmessung. 

4°, Berlin, 1862, pp. 13. 'Gore.) 
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Ba.eyer \Johann Jacob) 1111d Bessel (F. W.). 
Veber einige Verbessemngen in mciner 
Schrift: "Das ::\'lessen auf der sphi:iroidischen 
Enloberfli:iche. Berlin, 1862." 

Astron. Nachr., r.x, 1863, 129-136. 

Ucber die Auflosung grosser spharoidi
schen Dreieckc. 

Astron. Nachr., 1,x1, 1863, 225-240. 

Xotizen iibcr e1111ge Erscheinungen, 
wclche dcr Aufmerksamkcit der Herren 
Bcvollmi:ichtigten zur gelegcntlichen weitcrn 
Beobachtung empfohlen worclen. 

Int. Geod. Cong., Gen.-Ber., 1863, 35-38. 
Regnr<ling the best titne to use the heliotrope 1 

nnd the twist of n '"·oodcn theodolite sup
pvrt. Repdnted in part in Rep. f. phys. 
Tech. (Carl), 1, 1S66, 167-170. 

Veher die sphi:irische Berechnung sphii
roiclischen Dreiecke. 

Int. Geo<l. Cong .. Gen.-Ber., 1864, 49-62. 

Bericht iibcr den Stand der Organisation 
des Centralbiireaus, und iiber die im Jahre 
1856 ausgefiihrten Arbeitcn. 

Int. Geod. Cong., Gen.-Ber., 1865, 29. 

Die konigl. preussische Landestriangula
tion. Hauptdreiecke. Erster 'fheil. Hauot
dreieckc in der Provinz Preussen, an tler 
'Veichsel und ostlich davon. 

Berlin, 1866. 
Astron. Nachr., LXVIU, 1865, 81-88. 

Notice of the above by -. 

Bericht ii ber die 'I'hi:itigkeit des Central
biireaus im Jahre 1866. 

Int. Georl. Cong., Gen.-Ber., 1866, 26-27. 

Die Veri:inderungen, welche Masssti:ibe 
von Eisen und von Zink in Bezug auf ihre 
Lange und auf ihren Ausdelmungs-Coeffi
cienten mit der Zeit erleiden. 

Int. Geod. Cong., Gen.-Ber., 1866, 34-41. 

Veber den gegenwi:irtigen Stand der 
Gradmcssung. * 

Geogr. Jahrb. (Behm), 1866, 338-i-. 
Containing n r(!suu1~ of the vnrious dcttrn1ina

tions of the dimensions of the earth. 

Bericht ii ber die Organisation des Central
Biircaus und die seit 1864 ausgefiihrten 
Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1867, 16-22. 

Die koniglich preussische Landestriangu
lation. 

Astron. Nachr., LXIX, 1867, 1-4. 

Ba.eyer (Johann J a.cob) und Bessel ( F. W. ) . 
[Ueber die Veri:inderungen, welche Maass
stabe von Eisen uncl von Zink in Bezug auf 
ihrc Lange und auf ihren · Ausdehnungs
Coefficienten mit der Zeit erleiden.] 

K. Ak. d. \Viss., Berlin, Monatsber., 1867, 
l-13; 18;2, 560-562. 

Bericht iiber die Fortschritte der Grad
mcssungs-Arbeiten in Spitzbergen und Chile.* 

Geogr. Jahrb. (Behm), 11, 1868. 

---· Hansen (P. A.). Gegenbericht an die 
pcrmanente Commission der europi:iischen 
Gradmessung. Auf Veranlassung cles Berichts 
des General-. 

Gotha, 1868. 
Title in full under HANSE!< (P. A.). 

Entwurf zur Anfertigung einer Karte von 
den i.istlichen Provin7;ell des preuss. Staates 
nach dem hcutigcn Standpunkt der Wissen
schaft und 

0

Teclmik. 
8°, Berlin, 1868, pp. x, 77. 

This first nppenr~d in part in Arch. f. Lnndes
kunde. n, 1856. 

lJeber die Bcrechnung spharoidischer 
Dreiccke und den Lauf des geodatischen 
Linie. 

Astron. Nachr., LXXI, 1868, 289-314. 

Ueber Anfertigung von Normalmassstii
ben, t111Cl iiber clen Einfluss einer Ablenkung 
dcr Lothlinie auf ein ::-;ivellement. 

Preuss Akad. d. 'Viss. (Berlin, Monatsber), 
1872, 560-562. 

t:ebcrsicht cler bis jetzt in Thiiringcn und 
im Harz ermittelten Lothablcnkungen. 

K. Akad. d. "'iss., Berlin, Monatsber., 1874, 
660-665. 

--, Bruhns (C.), Sa.debeck (B. A. M.), 
Bremiker, Btlrsch, Wittstein. Bericht 
iiber die Thi:itigkeit des geodiitischen Instituts 
und des internationalen Centralbiireaus. 

Int. Geod. Cong., Gen.-Ilcr., 1869, 23-58. 

---, Sadebeck, Bremiker, Wittstein, Voit, 
Peters (C. F. W. ). Bericht iiber clie von 
dem geodatischen Institut und dem interna
tionalen Centralbiireau ausgefiihrten Arheiten. 

Int. Geod. Cong., Gen.-Ber., 1870, 30-58. 

Bericht iiber die Fortschritte der Grad
messungcn. 

Geogr. Jahrb. (Behm), ur, 1870, 152-172. 
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Ba.eyer, Sa.debeck, Bremiber, Wittstein, 
Voit, Peters ( C. F. W. ). Wissenschaftliche 
Begriindung der Rechnungsmethoden <les 
Central-Bureaus <ler europiiischen Gradmes
sung. (Als Manuscript gedruckt.) 

I. Methode der kleinsten Quadrate, Anwen
dung derselben auf die Geodasie. 4°, Berlin, 
n. <l., PP· 73· 

II. Allgemeine Aufti:isung der sphiiroi<li
schen Dreiecke. Reduction der 'Vinke! eines 
sphiiroidischen Dreiecks auf die eines ebenen 
oder sphiirischen von gleichen Seiten ( von 
Weingarten). Nebst Beispielen von Baeyer 
und Sadebeck und einer Tabelle der Gaussi
schen Krummungsmaasse von Sadebeck. 4°, 
Berlin, 1870, pp. iv, 76. 

III. Ausgleichung eines geometrischen Ni
vellements. (Berlin, Geodetic Institute.) 

Ausgleichung eines Dreiecksnetzes nach 
der Bessel'schen Methode und Aufkliirung 
einiger gegen dieselbe erhobenen Bedenken. 

4°, Berlin, 1871, pp. 17. (Berlin, Royal.) 

Bericht iiber die Thiitigkeit des geo<lii
tischen Institutes und des internationalen 
Centralbureaus seit der zweiten allgemeinen 
Conferenz. 

Int. Geod. Cong., Gen.-Ber., 1871, 11-24. 

Ueber die Vertheilung der Fehler nach 
Winkelgleichung und nach Seitengleichun
gen. 

4°, Berlin, 1871, pp. 3. 

---, Sa.debeck ~B. A. M.) und Bremiker. 
Bericht des Centralbiireaus <ler europiiischen 
Gradmessung ( 1872). 

Int. Geod. Cong., Gen.-Ber., 1872, 22-53. 

Bericht iiber die neuesten Fortschritte <ler 
I . 

europiiischen Gradmessungen und die im 
Jahre 1871 in '\'ien stattgehabte Conferenz. 

Geogr. Jahrb. (Behm), IV, 1872, 1-16. 

Massvergleichungen. 1. Heft. Die in den 
Jahren 1866 un<l 1867 ausgefuhrten Verglei
chungen mit <ler Copie No. Ju der Bessel'schen 
Toise, dcrselben, die fruher bereits in Pulkowa 
und Southampton mit russischen und englis
chen Maassen verglichen worden war. 

4°, Berlin, 1872, pp. viii, 49. (Berlin, Geo
detic Institute.) 

Heruusgegehen von dem Centralhlireau der 
europiiischen Grad;nessung. 

Ba.eyer, Morozowicz (von), Sa.debeck (B. A. 
M. ), Bremiker. Bericht des geodiitischen 
Institutes resp. des Centralbureaus der euro
piiischen Gradmessung ( 1873 ). 

Int. Geod. Cong., Gen.-Ber., 1873, 14-29. 

Ueber die Thiitigkeit des geodiitischen 
Instituts resp. des Centralbureaus der euro
piiischen Gradmessung. 

Int. Geod. Cong., Gen.-Ber., 1874, 15-23. 

Rapport du Bureau central et de l'Institut 
geodesique de Berlin sur !es travaux executes 
pendant l'ete de 1875. 

Int. Geod. Cong., Gen.-Ber., 1875, 7-10, 
45-48. 

--, Bruhns, Oppolzer, Peters (C. A. F. ). 
Gutachten der Pendel-Commission. 

Int. Geod. Cong., Gen.-Ber., 1875, 78-79, 
<)<>-IOI. 

Bericht des Central bureaus resp. geodiitis
chen Institutes uber die im Sommer 1875 aus
gefiihrten Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1875, 205-212. 

Maassvergleichungen. 2. Heft. Beobach
tungen auf den Steinheil'schen Fuhlspiegel
Comparator. 

4°, Berlin, 1876, pp. xii, 96, I plate. Publi
cation des konigl. preuss. geodiitischen Insti
tutes. (Berlin, Geodetic Institute.) 

Rapport du Bureau central et de l'Institut 
geodesique sur !es travaux accomplis en 1876. 

Int. Geod. Cong., Gen.-Ber., 1876, 8-13, 
36-43. 

Bericht iiber die geodatischen Arbeiten in 
Baden fur <las Jahr 1876. 

Int. Geod. Cong., Gen.-Ber., 1876, 71. 

Bericht des Central bureaus resp. des geo
datischen Instituts fiir das Jahr 1877. 

Int. Geod. Cong., Gen.-Ber., 1877, 12-18, 
92-98. 

Ueberdie Bessel 'sche Meth ode. Zerlegung 
eines Dreiecksnetzes nach Gruppen. Verbin
dung der Gruppen unter einander. 

Int. Geod. Cong., Gen.-Ber., 1877, 203-207. 

Bericht uber die geodiitischen Arbeiten in 
Baden fur das Jahr 1877. 

Int. Geod. Cong., Gen.-Ber., 1877, 259. 

Bericht des Central-Bureaus [for 1878]. 
Int. Geod. Cong., Gen.-Ber., 1878, 10-14. 
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Ba.eyer, Bruhns, Oppolzer, Peters (C. A. F.). 

Bericht an die permanente Commission iiber 
die Griindung eines Observatoriums zur Er
forschung der terrestrischen Refraction. 

Int. Geod, Cong., Gen.-Ber., 1878, 23-26. 

·--, Sadebeck, Albrecht, Fischer. Bericht 
iiber clie Arbeiten des preussischen geodiit
ischen Institutes fiir das Jahr 1878. 

Int. Geocl. Cong., Gen.-Ber., 1878, 9<)-104. 

Bericht iiber die geodii.tischen Arbeiten in 
Baden fiir das Jahr 1879. 

Int. Geod. Cong., Gen.-Ber., 1879, 73. 

--, Sadebeck (B. A. M. ), Fischer. Bericht 
iiber <lie Arbeiten des preussischen geodati
schen Institutes fiir <las Jahr 1879. 

Int. Geod. Cong., G~n.-Ber., 1879, 102-109. 

Vergleichung einiger Hauptdreiecksket
ten der ki:iniglichen Landestriangulation mit 
cler Bessel'schen Methode. Als Manuscript 
gedruckt. 

4°, Berlin, 1879, pp. 12. (Brussels, Carto
graphic Institute.) 

Verhandl ungen des wissenschaftlichen 
Beiraths des ki:iniglichen geodii.tischen Insti
tuts zu Berlin, 1878-1885. 

8 vols., 4°, Berlin, 1879-1885. 

Bericht iiber die geodii.tischen Arbeiten in 
Baden fiir <las Jahr 188o. 

Int. Geod. Cong., Gen.-Ber., 188o, 3. 

Bericht des Centralbiireaus resp. des geo
dii.tischen Instituts ( fiir <las Jahr 188o ). 

Int. Geod. Cong., Gen.-Ber., 1880, 15-19. 

---, Ba.debeck, Fischer. Bericht iiber die 
Arbeiten des preussischen geodii.tischen I nsti
tuts fiir das Jahr 18So. 

Int. Geod. Cong., Gen.-Ber., 188o, 2<)-35· 

Antwort auf einen Brief von Forster. 
Int. Geod. Cong., Gen.-Ber., 18So, 50-53. 

Regarding the leug'lhs of the stnudnrd toises. 

(Priiside11t.) Voten der :\'.litglieder des 
wissenschaftlichen Beir:ithes des ki:iniglichen 
geocliitischen Instituts iibcr die Frage: Ob die 
von der ki:iniglichen 'Landestriangulation im 
Jahre 1870 publicirten Dreiecks-?liessnngen 
und Berechnungen (Haupt-Dreiecke, 1. Theil) 
als preussische Gradmessungs-Arbeiten ange
sehen werden konnen? und Bemerkungen des 
Priisiclenten des geodii.tischen Instituts. 

4°, Berlin, 1880, pp. 16. (Berlin, Geodetic 
Institute.) 

Ba.eyer, Badebeck, BtSrsch, Albrecht, Fischer. 
Bericht iiber die Arbeiten des preussischen 
geodii.tischen Instituts fiir die Jahre 1881 und 
1882. 

Int. Geod. Cong., Gen.-Ber., 1881-82, 
I 13-123. 

Bericht des Centralbiircaus resp. des geo
dii.tischen Institufs (fiir <las Jahr 1883). 

Int. Geod. Cong., Gen.-Ber., 1883, 20-24; 
134-137. 

·---, Fischer, LtSw. Bericht iiber die geo
dii.tischen Arbeiten in Preussen fiir das Jahr 
1883. 

Int. Geocl. Cong., Gen.-Ber., 1883, 270-277. 

-- : Helmert ( F. R. ) . Uebersicht der Ar
beiten des konigl. gcodii.tischen I nstituts 
unter-.. 

Berlin, 1886. 
Revd. in Zeits. f. Vennes., xv, 1886, 497-506. 

Tille in full under HELMERT (F. R.). 

Baille ( J. ) et Cornu (A.). Determination de 
l'intensitc magnctique terrestre en valeur 
absolue. 

Paris, Acad. Sci., Comp. Rend., LXX,_ 1870, 
1337-1342. 

--- et --- Determination de l'attraction et 
la densite de la terre. 

Acad. cl. Sci. Paris, Comp. Rend., LXXVI, 
18]3, 954-958. 

--- et --- Sur la mesure de la densite de la 
terre. 

Acad. d. Sci. Paris, Comp. Rend., x.xxxvx, 
1878, 699-io2; Ann. d. Phys. (Poggendorff), 
II, 1878, 453-455. 

--- et --- Analyse de !'influence perturba
trice des tcrmes proportionnels au carre des 
ccarts du levier de la balance de torsion. 

Acacl. cl. Sci. Paris, Comp. Rend., LXXXVI, 
1878, 1001. . 

Bailly (Jean-Sylva.in). Histoire de l'astrono
mie ancienne et moderne de J.-S. Bailly. 
Dans laquelle on a conserve littcralement le 

"texte historique de !'auteur, en supprimant les 
details scientifiques, !es calculs nbstraits, les 
notes hypoth<!tiques, peu utiles a beaucoup de 
lecteurs, et aux elcves nuxquels ce livre est 
specialement <lestinc. 

12°, Paris, 18o5, pp. xi viii, 371, 495. (Gore.) 
Mesure de ln terre ct des vuynges enterpris en 

Fronce pour !es progr~s de l'astronomie. u, 
255-275, 
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Bailly (Jean-Sylvain). Histoire de l'astrono- ' 
mie moderne depuis la fondation de l'ecole 
d'Alexandrie jusqu'il. l'epoque de MDCCXXX. 
Par l\I. Haili y. 

Nouvelle edition, 3 vols., 4°, Paris, 1785. 
De la mesure de la tcrre par Jes ancieus, ct <le 

leurs tnesurcs itineraires, I, 143-168; <le la 
11u:sure de la tern~. 11, 337-;.j6. 

Vorion. Histoire de l'astronomie, de- 1 

puis I781 jusqu'en I81 I pour servir de suite a I 

l'histoire de !'astronomic de-. 
4°, Paris, I810, pp. ix, 383. 

Baily (Francis): Cagnoli (A.). Method of 
ascertaining the figure of the earth. Trans
lated by-. 

From: l\lem. Soc. Italiana, VI, 1792, 227-
235. Phil. Mag. (Tilloch), L11I, 1819, 350-' 
36o; 4o6-416. 

On the use of woo<ls as pendulum rods. 
Phil. .Mag. Tilloch, LX\', 1825, 41-42. 

Short accounts of two invariable pendu
lums, the one of iron and the other of copper. 

Roy. Astron. Soc., Month. ::-lot., I, 1827-
1830, 78-So. 

On the discordancies in the results of the 
methods for determining the length of the 
simple pendulum. 

Phil. Mag. (Taylor), 1829, 97-104. 

On the correction of a pendulum for the 
reduction to a vacuum; together with remarks 
on some anomalies observed in pendulum ex
periments. 

Roy. Soc. London, Phil. Trans., !832, 3~9-
492. 

Report on Captain Foster's pendulum 
experiments. 

Roy. Astron. Soc., Month. Xot., III, 1833-
1836, l-3. 

Report on the new standard scale of the 
society. 

Roy. Astron. Soc., Mont.Ji. Not., III, 1832-
1836, 179-183. 

A report on the :xperiments made by the 
late Capt. Henry Foster, R. N., with the pen
dulums taken out by him in his scientific voy
age in the years 1828-1831, with a view to 
determine the figure of the earth. 

Roy. Astron. Soc., Mem., vn, 1834, pp. 
VI, l-378. 

--- Report on the new standard scale of this · 
society. A short history of the standard I 
meaures of this country. 

Roy. Astron. Soc., Mem., rx, 1836, 35-184. 

:Baily (Francis): Cagnoli (A.). On the repeti
tion of the Cavendish experiments for deter
mining the mean <lensity of the earth. 

Roy. Astron. Soc., l\Ionth. Xot., IV, 1836-
1839, ¢-97. 

An account of some experiments on two 
new invariable pendulums. 

Roy. Astron. Soc., ::'l!onth. Xot., ff, 1836-
1839, 141-143; v, 1839-1843, 63-64. 
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three degrees of latitude under the meridian 
of Vienna. 

Roy. Soc. London, Phil. Trans., !,VIII, 1768, 
I5-I7. 
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pour la confection et l'emploi cl'etalons de 
mesures metriques, destines au duche <le 
Mo<lcne . 
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4°, Paris, 1855, pp. viii, 124, 4. (Berlin, 
Geodetic Institute.) 

Rcmarques relatives a la communication 
de ::\1. Struve [surla mesurede !'arc du merid
icn de 25° 2o' entre la Mer Glaciate et le 
Danube]. 

Acad. d. Sci. Paris, Comp. Rend., XLV, 1857, 
514-517, 6o5-610. 

Melanges scientifiques ct litteraires. 
8°, Paris, 1858, 3 vols. Voyages geodesi

ques, I, I6--122. (Southampton, Ordnance 
·Survey.) 

--: Faye (H.-A.-E.-A. ). Rapport concer
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Kurfiirstenthums Hcssen als Grundlage fiir 
Gemarks-, Forst- und dergleichen Vennes
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Acad. d. Sci. Paris Comp. Rend. I.VIII, 
1864, 183-188. 

Demonstration nouvelle de deux thco
rcmes de M. Bertrand (Peripheric et contenu 
<l'un cercle geodesique). 

Acad. d. Sci. Paris, Comp. Rend .. xcvn, 
1883, 136o-1362. 

Bonsdorff (A. ). Bestimmung der Erddimen
sionen auf Grund der Russisch-Scandinavi
sche•1 Gradmessung. 

F.::nnia, Helsingfors 1889, I, 8, S. Peterm 
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Relation des experiences qui ont sen·i a 
la construction de deux metres etalons en 
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Ecole Polytech., Ann., I, 1885, 65-144; II, 
1886, l-122. 
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Jour. Nat. Phil. (:Nicholson), XY, 1So6, 

84-86. 

Boucheporn (de). [Note sur la variation de la 
pcsanteur.] 
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sures nnciennes. 
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Acad. cl. Sci. Paris, Hist., 1745, 230-260. 
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au Journal historique pour servir cl'! rcponsc 
aux memoires cle B [ ougueur]. 
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Bourgeois. Rapport sur !es travaux geodesiques 
executes en Fraoce, 189S-1900. 
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An ville ( J ean-Baptiste-Bourguignon d'). 
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[Brande (W. T.).) A brief investigation of the 
properties of the geodetic curve. 

Quart. Jour. Sci., XXI, I826, 136--137. 
A crilicisn1 of Bessel •s inethod of computing 
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II. Leipzig, 1827, VIII, 273, I! plates. 
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plate. 
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BraunmUh1 (Anton von). Ueber geodiitische 
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8°, Miinchen, I878, pp. 52, 1 plate. (:Munich, 
Royal.) 

Ueber Enveloppen geodiitischer Linien. 
Math. Ann. (Clebsch), XIV, 1879, 557-566. 

Geodiitische Linien und ihre Enveloppen 
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Braunmill11 (Anton von). Ueber geodi:itische 
Linien auf den dreiaxigen Fliichen zweiten 
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Astron. Nachr., XLIII, 1856, 209-224. 
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Revd. in jahrh. d. Fortschr. d. :llath. 11, 18&)-70, 
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'I'itle in full under IlAl>YER (J. J.). 
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8°, Brcslau, 1856, VIII, 1001. (British 
Museum.) 

Die Gestalt der Ertle, 5-11. 
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L., E., D. Phil. l\iag., xxvr, 1863, 158-16o. 

Brousseaud et Niccollet. ::'.\1emoire sur la mes
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Int. Geod. Cong., Gen.-Ber., 1~72, 53-57. 
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Konigreich Sachsen ausgefiihrten Gradmes
sungsarbeiten ( 1875). 

Int. Geod. ·cong., Gen.-Ber., 1875, 215-2I6, 

--- Gutachten der Pendel-Commission. 
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APPEXDIX NO. 8. A BIBLIOGRAPHY OF GEODESY. 

Bruhns (Carl Christian) und Nagel (A.). Billow (Edward von). Trigonometrische Ver· 
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Bevollmachtigten der europaischen Gradmes- Unterricht in der hoheren Messkunst, oder 
sung. deutliche Anweisung zur Geometrie der krum-

Leopoldina, XIII, 1877, 184-185. men Linien. 

-- u11d Nagel (A.). Bericht iiber die geo
datischen Arbeiten in Sachsen fiir <las Jahr 
1878. 

Int. Geml. Cong., Gen.-Ber., 1878, 1o6-1 IO. 

--- --- Bericht iiber die geodatischen 
Arbeiten in Sachsen fiir <las Jahr 1880. 

Int. Geod. Cong., Gen.-Ber., 188o, 36-37. 

--- --- Die Grossenhainer Grundlinie. 
Astronomisch-geodiitische Arbeiten fiir die 
europiiische Gradmessung im °Konigreich 
Sachsen. r. Abtheilung. 

4°, Berlin, 1882, YII, pp. 172, 5 plates. 
Revd. in Zeits. f. \'ermess., xu, 1883. 5¢-6o4, by 

HELMERT. 

mid Paschen (P. ). Grossherzoglich 
meek len burgische Landesvermessung. 

Schwerin, 1882. 
Title in full under l'ASCHEN (P.). 

Bruno (Fr. Fai'l. de). See Fai'l. De Bruno (Fr. ) . 

Bruns (Heinrich). Die Figur der Erde. Ein 
Beitrag zur europaischen Gradmessung. Pub
lication des konigl. preussischen geodiiti
schen Institutes. 

4 °, Berlin, 1878, pp. 49. .5ta11citwic::. 
(Gore.) 

Revd. in Jnhrb. lib. d, Fortscher. d. :llath .. x, 
1878, 765-767, by ll(RUNS), 

Ueber die L'mkehrung der Bessel'schen 
Methode der spharoidischen Uebertragung. 

Astron. Nachr., xcvu,' 1880, 73-74. 

--- Bemerkung iiber die geodiitische Linie. 
Zeits. f. Vennes., x, 1881, 2C}S-3or. 

.£__ Helmert (F. R. ). Die mathematische 
und physische Theorie der hoheren Geodasie. 
Second part. Revd. by -. 

Astron. Ges., Vierteljahrs., xx, 1885, 182-
193. 

Title in full under HELMERT (F. R.) .. 

--- Ueber eine Aufgabe der Ausgleichungs
rechnung. * Leipzig, 1886. 

--- Ueberdie Darstellungvon Fehlergesetzen. 
Astron. Nachr., CXLIII, 1897, 329-342. 

8°, Berlin, i 788, 1, pp. xxxiii, 382; II, pp. 
388. (Berlin, Royal.) 

--- Sur 'ia longueur du pendule a secondes a 
Berlin. 

Acad. d. Sci. Berlin, :r.i:em., 179!}-1800, 3-17. 

Btittner (Johann Sebald). De. Josephi Blan
cani rotunditate globi terraquei perfecte sphre
rica. 

4°, Leipzig, I70I, 16. 

Bugge (Thomas). Beskrivelse over den Op
maalings :\iaade, som er brugt ved de danske 
geogmphiske Karter; med tilf0ret trigonome
trisk Karle over Sireland, og de der hendrr.mde 
Triangler, begegnede Longituderog Latituder, 
samt astronomiske Observationer. 

4°, Kj0benhavn, 1779, pp. xvi, I32, I chart. 
(British Museum. ) 

--- Beschreibung der Ausmessungs-Methode, 
welche bei den diinischen Kurten a11gewendet 
worden. 

4°, Dresden, 1787, pp. I77, 2 maps. (British 
:i\luseum.) · 

Trnnslnted from the Danish by J. F. Marcus, 
and edited by F. L. Aster. 

Bull. Sci. Math. (Ferussac), for Bulletin uni
verse! des sciences et de l'industrie. Publie 
sous la direction du baron de Ferussac et tli
vise en huit sections principales. Section 1. 
Bulletin des sciences mathematiques, phys
iques et chimiques. ( Saigey.) 

8°, Paris. (Washington, Congress.) 

Bunt (Thomas G. ). On pendulum experi~ents . 
L., E., D. Phil. Mag., 1, 1851, 552-554; u, 

1851, 37-41; IV, 1852, 272-275. 

Burckhardt (Johann Karl). Rentarques sur la 
mesure d'un arc du meridien, executee en 
Angleterre par Mr. Mudge. 

Bibl. Brit. Geneve, XXVIII, 18o5, 284-287. 

--- ·Examen des differentes manieres d'ori
enter une cha1ne des triangles. 

Inst. d. France, 1809, 535-545. 
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Burg (Adam Freiherr von). Uber Pendel- \ C. 
schwingungen. 

Geodetic observations by night. 
Journ. Frank. Iv, 18277, nst., c127. 

Ver. Naturw. Kennt. Schriften, xv, 1S75, 
403-434. 

Das Pendel als zeit-und Langenmass mit 
dem Uebergange auf das metrische l\lass. 
und Gewicht. 

Ver. Naturw. Kennt. Schriften, xvi, 1S76, 
497-513. 

Bur. d. Long., Annuaire, for Annuaire du 
Bureau des longitudes. 

1S 0
, Paris, 1796 +. (\Vashington, Obsen·a

tory.) 

Burne (Arthur). Geod;csia improved; or, a new 
and correct method of surveying made ex
ceedingly easy. 

S0
, Chester, 1771, pp. x, 355. (Oxford, 

Bodleian.) 
Simple surveying. 

:Surra.rd (S. G. ). (Report on the geodetic work 
in Great Britain. ) 

Int. Geod. Cong. Verlandl, 1900, 107-142. 

Burrow (Reuben): Dalby (J.). Account of 
measurement of a degree of longitude in 
Bengal. 

LOndon, 1796. 
Title in full under DALBY (J.). 

Burton (Ch.). On a physical basis for the theory 
of errors. 

Phil. Mag., XXVIII, 48o-490. 
Revd. pp. in d. jahrlmch Uber d. Frt"chr. d. 

Math., 18'lq, XXI, 217. 

Busch (August Ludwig). Verzeichniss siimmt
licher \Verke, Abhandlungen, Aufsatze und 
Bemerkungen von Friedr. \Vilh. Bessel. Zu
sammengetragcn, chronologisch geordnct und 
mit einem gedr:ingten Sachregister versehen 
VOii -. 

4°, Konigsberg, 1S49, pp. 34. 

Buttma.nn (Walther). Die niedere Geodasie, 
cin Stiefkind im preussischen Staats-Organ
ismus. Ein offenes \Vort an alle Freuncle des 
Vermess11ngswese11s. 

8°, Berlin, 1S75, pp. 24. (British Museum.) 

Buzengeiger (Karl Heribert Ignatius). Be
rechnung der Lange und Breite eines Orts aus 
gegebenen Perpernlikel und Alistand vom 
Meridian eines gegcbenen Orts. 

Mon. Corr. (Zach), xxv, 1812, 478-4S3. 

Byrue (Oliver). How to measure the earth with 
the assistance of railroads. 

S0
, Newcastle, n. d., pp. 12. 

Conclusion of Perrier that azimuthal obscn•a· 
lions hy night possess a degree of precision 
at least equal, if not superior, to that of 
observations by day. 

The longest geodetic arf'. 
Journ. Frank. Inst., ex, 1S8o, 61. 

Compensation of geodetic triangles. 
Journ. Frank. Inst., cxu, 1SS1, 314. 

Translation of a part of Adan's article in Acad. 
de nelgique, null., L, 188o. 26<>-265. 

C. (Ch.). Comparison des poids de la Repub
lique Batave avec les poids deduits de la gran
deur de la terrc. 

Soc. Ph~lom. Paris, Bull. III, 18o3, 107. 

C. (H. T. ). On fluidity, and an hypothesis con
cerning the structure of the earth. 

Quart. Journ. Sci., IX, I820, 52-61. 
The hypothesis is that the interior of the earth 

is composed of condensed fluids upholding 
lighter solids. 

Cabello (Francisco) )' Ba.rraquer ( J. M. ) • 
Memoria sobre los errores de la red geodescia 
de Espana. 

Madrid, 1S74. 
Title in full under DARRAQUER (J. :If.). 

--- --- Estudios en que se funda la ecua
ci6n de! metro. 

Madrid, 1S81. 
Title in full under IlARRAQt:ER (]. M.). 

Cagnoli (Antonio). N'uovo e securo mezzo per 
riconoscere la figura della terra. 

Soc. Italiana, Mem., VI, 1792, 227-235. 
Ascribed to A"DREA CAGNOLl hy POGGEN

l>ORl'F, I, 359· 

:Memoir on a new and certain method of 
ascertaining the figure of the earth by means 
of occultation of the fixed stars, with notes 
and 'an appendix by Francis Baily. 

Phil. l\1ag. (Tilloch), r,m, 1819, 350-360, 
4o6-416. 

Translated front 1\.1einorie di tnatematica e di 
fisica della Socie!i\ italiana, Tom. v1. 1792. 

Caille (Nicolas-Louie de la). See Lacaille 
(Nicolas-Louis de). 

Calcutta., Rev. ,.for Indian Review and Journal 
of Science and the Arts. 

8°, Calcutta, 1837-3S ( 3 v. ). (Washington, 
Congress. ) 

Ca.lkoen ( J. F. van Beek). See Beek-Oalkoen 
J. F. van). 
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Ce.lle.ndree.u ( J ee.n-Pierre-Octe.ve). Sur une 
methode generate de transformation des inte
grates dependant de racines carrees. A ppli
cation a till probleme fondamcntal de geodesic. 

Acad. d. Sci. Paris, Comp. Rend., 1.xxxv, 
1877, 664-666, 1o62-1o65. 

Revd .. in Jaltrb. (ib. d. Fortschr. d. Math., IX. 

1877, 7So-781, by ll[RUNS). 

Sur la thcorie de la figure des planetcs. 
A cad. de Paris, Comp. Rend., XCIX, 1884, 

1060-1061. 

Sur la constitution interieure de ln tcrre. 
Acad. d. Sci. Paris, Comp. Rend., c, IR85, 

37-40. 

--- Sur ln theorie de la figure de la terre. 
Acad. d. Sci. Paris, Comp. Rend., c, 1885, 

I204-I2o6. 

Addition a deux notes preccdentes sur la 
theorie de la figure des planetes et de la terrc. 

Acad. d. Sci. Paris, Comp. Rend., 1885, 
I63-I64, CIV, I6oo-16o2; CV, 117I-I173. 

Remarques sur la thcorie de In figure de 
la terrc. 

Bull. Astron., v, I888, 473-481; VI, I859, 
I85-I92. 

l\1emoire sur la theorie de la figure des 
plnnetes. 

Obs. de Paris, XIX, 1887, 84. 

Energie potentiale de la gravitation d'une 
planete. 

Acad. de Sci. Paris, Comp. Rend., cvu, 1888, 
555-557; Bull. Astron., XVI, I889, 226-228. 

Ecart entre la surface de la terre suppo
!)Ce fluide ct celle cl'un ellipsoidc de revolution 
ayant 11o1emes axes. 

Acad. d. Sci. Paris, Comp. Rend., ex, 1890, 
993--994; Revel. in Fortsch. cl. Math., xxu, 
1893, 1196. 

Sur la theorie <le la figure des planetes
application a Jupiter et a la terrc. 

Bull. Astron., XI\', 1897, 214-217. 

Sur la determination du geoidc nu moyen 
de !'ensemble des deviations de la verticale. 

Bull. Astron., X\'Ill, I900, 2I 1-213. 

--- Sur la signification de l'hypothese de la 
fluidite clans la theorie de la figure des 
planetes. 

Bull. Astron., XVIII, 1901, 2I4-2I6. 

Caluso (L' Abbe). De la navigation sur le sphe
roidc elliptique, ses loxodromies et son plus 
court chemin. 

Turin, Mem. Acad., 1v, 1788-89, 325-368. 

Application des formules du plus court 
chcmin sur le spheroide elliptique. 

Turin, Mcm. Acad., VI, 1792-1Soo, I5<)'-2I2. 

Ce.mb. Math. Jour. (Thomson),.forCambridge 
and Dublin Mathematical Journal (Thomson), 
1846-1854. ( \\lashington, Congress.) 

Camb. Phil. Soc., Proc., .for Proceedings of the 
Cambridge Philosophical Society. 

8°, Cambridge, I865+. (Washington, Ob
servatory.) 

Ce.merer ( J ohe.nn Wilhelm von). :N'och etwas 
iiber den franzosischen Metre. 

.Mon. Corr. (Zach), IX, 18o4, 220-223. 
Reply by llEIG>:L. 223-230. 

Ucber die Veranderungsrechnung bey 
ebcn. Drcyeckcn. 

Astron. Jahrb. (Bode), 18o5, 13<)'-148. 

Camp: Oltmanns 
topographische 
<lurch-. 

Leer, 1815. 

( J. ) . Die trigonometrisch
Vennessung Ostfrieslands 

Tille in full under OLTMANNS (J. ). 

Campbell (C.): Bradley (J. ). Account of some 
pendulum observations by-in Jamaica. 

Roy. Soc. London, Phil. Trans., xxxv1u, 
1735, 302-314. 

Tille in full under BRADLEY (J. ). 

Ce.mus (C.-E.-L.) et Picard (J.). Degre du 
meridien entre Paris et Amicus. 

Paris, 1740. . 
Gennan translation, Zurich, 1742. 

Title in full under PICARD (J.). 

-- ct Bouguer (P. ). Operations pour mcsu
rer l'intervallc entrc Ville-Juive ct Juvisy. 

A cad. cl. Sci. Paris, Mem., 1754, I 72-186; 
Hist., 103-107. 

Tille in full under llOUGUER ( !'.) 

Canadian Jour.,.for Canadian Journal of Inclus
try, Science, and Art. 

8°, Toronto, 1856-1868. ( \\'ashington, 
Patent Office.) 

Cantoni (G. ). Comunicazione di spcrienzc per 
determinare in forum semplice il valore dell' 
accclerazione di gravita. 

Rend. Lomb. (2), XIV, 1881, 246. 
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Cantor (Moritz). Die romischen Agrimensoren' Carlini (Francesco). Osservazioni rlel!a lun-
. und ihre Stellung in der Geschichte dcr Feld- ghezza del pendolo simplice fatte all' altezza 

messkunst. Eine historisch-mathcmatische di mille tese sul livello <lel mare. 
Untersuchung. Eff. Astron., Milano, 1824, 28-40. 

8°, Leipzig, 1875, PJ?· 237, 6 plates. (Brit- Revd. in Bull. Sci. Math. (Saigey), m 1825, 27S-
ish Museum.) 301. 

CAPE OF GOOD HOPE. 
EvEREST (G.). On the triangulation of the Cape of 

Good Hope. 
Roy. Astron. Soc., !Item., 1, 1822-1825. 255-270. 

GILL (DAVID). Geodetic Survey of South Africa, 
Nature. XLVI, 1892, 362. 

-- Report on the Geodetic Work of south Africa. 
Cape Town, 1896, xiv, 291. 

KATER (H.). Contributions to astronon\y and geod
esy from the Cape of Good Hope. 

Londou, 1851. 

LACAILL~o (N.-L. DE). Jourunl historique du voyage 
fait au cap de Bonne-Espfrance. 

Paris, 1n6. 

MACLEAR (T.). Observations made at the Cape of 
Good Hope for the verification of the amplitude 
of Lacaille'$ arc of the meridian. 

Roy. Soc. I,ond., Proc., I\", 1839, 192-193; Roy. Astron. 
Soc., Month. Not., v, 1839-1&!3, 45-50. 

-- On the position of Lacaille's stations at the 
Cape of Good Hope. 

Roy. Astron. Soc., !Item., x1, 1840, 91-137. 

-- Report on the rerueasuren1ent of Lncaille's 
arc. 

Roy. Astron. Soc., Month. Not., vii, 1&!5-1&i7, 57-58; 
A$trou. Nachr., xx1v, 1846, 359-364; Roy. Astron. 
Soc., Mem., xx. 1851, 7-29; Month. Not., XVIII, 
1858, 107-1o8, 313-316; XIX, 1859, 137. 

-- Verification and extension of Lacaille's arc of 
the meridian at the Cape of Good Hope. 

London. 1866. 

RIJHS (C. A.). Trigonometrlsches aus Sud-Afrlka. 
Zeils .. f. Vermes., xx1. 1892, 411-413. 

Cape (John). A course of mathematics; princi
pally designed for the use of students in the 
East India Company's Military Seminary at 
Addiscombe. 

8th ed. London, 1847. 
Geodesy, II, 486-824. 

Caravelli (V. ). Nouve fonnole coll'. intera cal-
colazione di quanto risguardo la figura della 
terra, supposta una ellittoide elevata nell' 
equatore, e depressa ne' poli. 

8° Napoli, I789, VII. 

Carlini (Francesco) e Plana (G. A. A.). Re
lazione delle operazioni astronomiche per la 
misura di un parallelo terrestre. 

Accad. Sci. Torino, Mem., XXVIII, r824. 

---:Sabine (E. ). An account of -'s pendu
lum experiments on ::.\Iont Cenis. 
. Quart. Jour. Sci., II, 182j, 153-159. 

---: B. Ueber <lie Langen-Gradmessung im 
Parallel des 45. Granes. 

Hertha, IX, 1827, 277-288; XI, 1828, 448-
456. 

Tille in full under II. 

Esposizione de lie osservazioni rli signali a 
polvere movamente accesi sul monte Baldo e 
sul monte Cimone nell' anno 1825. 

Eff. Astron., Milano, 1828, 33-36; I829,_ 
25-38. 

Esposizione delle operazioni eseguite per 
assicurare coll' erezione <li due piramidi di 
granito i tennini della base trigonometrica in 
Lombardia. 

Eff. Astron., Milano, 1837, 67-90. 

Sur la dctennination de la densite moy
enne de la terre deduite de !'observation du 
pendule faite a !'hospice du Mont-Cenis en 
septembre 1821. Xote de Charles-Ignace 
Giulio. 

Accad. Sci. Torino, Mem., II, 18~0. ;,79-
385. 

Dell' ampiezza dell' arco di meridiano 
che attraversando la pianura di Lompardia e 
tenninato dai paralleli di Zurigo e di Genova, 
premessa una notizia gradi de! meridiano di 
Roma e di Torino. 

Eff. Astron., Milano, I843, 3-68. 

Carney. Memoire sur !es poids et les mesures. 
(H.) 

8°, Montpellier, lj92, pp, 138. 

Carpenter (Frank de Yeux). Geographical 
surveying. 

Van Nostrand's Mag., XIV., 
XIX, 1878, 52-71, I63-I83. 

Geographical surveying, its 
·ods, and results. 

18°, New York, 1878, pp. I76, 

uses, meth-

(Gore.) 

Carret (Jules). Deplacement de !'axe polaire. 
Soc. Gcogr., Bull., xn, 1876, 473-491. 
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Carusso (C.-D.)• Notice sur !es cartes topo
graphiques de l 'etat-major general d 'Autriche
Hongrie. 

8°, Geneve, 1887, pp. 131. (Washington, 
Coast Survey.) 

Casa (Vittorio de la). Opusculo analitico di 
geodesia sublime. 

8°, Vienna, 1824, pp. VIII, 40, l r.late. 

Ca.eati (Paolo). Terra machinis mota ejusque 
gravitas et dimensio.* 

Romre, 1655-1668. 
POGOENDORFF, J, 386, 

Casey (John). A treatise on spherjcal trigo
nometry, and its application to geodesy and 
astronomy, with numerous examples. 

8°, London, 1889, pp. xiv, 165. 
Geodesy, 143-149. 

Casorati (Felice). Intorno ad alcuni punti della 
teoria <lei minimi quadrati. * 

4°, Roma, 1853. 
--- Sulla regola seguita da Bessel e dal sig. 

generate Baeyer, durante la misura de! grado 
nella Prussia orientale, per osservare gli angoli 
orizzontali senza correggere continuamente la 
linea di collimazione e 1' asse. di rotazione dtl 
cannocchiale de! teodolite. 

. Accad. Lincei, Atti, II, 1875, 9-14· 
Cassini (Giovanni Domenico). De la merid

ienne de l'Observatoire royale de Paris, pro
prolongee jusqu'aux Pyrenees. 

Acad. d. Sci. Paris, Mem., 17011 171-184; 
Hist , 96-<)7. 

--- Voyages au Cap Verde en Afrique et aux 
Ues de l'Amerique par MM. Varin, des Hayes 
et de Glos; · avec une instruction pour ces 
sortes de voyages [1682). (H.) 

Acad. d. Sci. Paris, Mem., v, 1736, 150-178. 
It contains the first clear recognition of the im

portance of pendulum observations. 

Cassini (Jacques). Reflexions sur la mesure de 
la terre, rapportee par Snellius, dans son livre 
intitnle: Eratosthenes Batavus. 

Acad. d. Sci. Paris, Mem., 1702, 6o-66; Hist., 
82-83. 

--- Observations de la longueur des pendules 
a la .:\fartinique. 

Acad. d. Sci. Paris, Mem., I, 17o8, 16. 

--- De· la figure de la terre. 
Acad. d. Sci. Paris, Mem., 1713, 187-199; 

Hist. , 62-66. 

-- De la grandeur de la terre et de sa figure. 
Acad. d. Sci. Paris, Mem., 1718, 245-256; 

Hist., 64-66. 

Ca.ssini (Jacques). Traite de la grandeur et de 
la figure de la terre. 

4°, Paris, 1720, pp. 3o6, 5 plates, 4 maps. 
( British l\'luseu m. ) 

Referred to in Acad. d. Sci. Paris, Hist., 6b-n. 

--- Traite de la grandeur et de la figure de la 
terre. 

8°, Amste~dam, 1723, pp. '" 376, 5 maps, 5 
plates, (British Museum.) 

De la meridienne de l'observatoire. 
Acad. d. Sci. Paris, Mem., r732, 452-470. 

--- Reponse aux remarques qui ont ete dans 
le journal historique <le la republique des let
tres sur le traite: "De la grandeur et de la 
figure <le la terre," 

Acad. d. Sci. Paris, Mem., 1732, 497-513. 
Corrections to .. De la grandeur ... , "512-513. 

--- De la carte de la France, et de la perpen
diculaire a la meridienne de Paris. 

Acad. d. Sci. Paris, Mem., 1733. 3'\9-405; 
Hist., 79-81. 

--: Clairaut (A.-0.) 'Determination de la 
perpendiculaire a la meridienne par-. 

Acad. d. ·Sci. Paris, Mem., 1733, 4o6-416; 
1739, 83-<)6 . 

--- De la perpendiculaire a la meridienne de 
Paris prolongee vers !'orient. 

Acad. d. Sci. Paris, Mem., 1734, 434-452; 
Hist., 74-77. 

--. - Meth ode de determiner si la terre est 
spherique ou non, et le rapport de ses degres 
entr'eux, taut sur les meridiens que sur 
l'equateur et ses paralleles. 

Acad. d. Sci. Paris, Mcm,, r735, 71-86. 

---: Clairaut (A.-0. ). Sur la nouvelle me
thode de - pour connaitre la figure de la 
terre. · 

Acad. d. Sci. Paris, Mem,, 1735, II7-122. 

--- Seconde methode de determiner si la terre 
est spherique ou non, independamment des 
observations astronomiques. 

Acad. d. Sci. Paris, Mem,, 1735, 255-261. 

--- Des operations geometriques que l'on 
emploie pour determiner les distances sur la 
terre et des precautions qu'il faut prendre 
pour les faire le plus exactement qu'1l est 
possible. 

Acad. d. Sci. Paris, Mem., 1736, 64-86; 
Hist., So-84. 
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Cassini (Jacques.) Reponse <t la dissertation 
de M. Celsius, professeur royal d'astronomie 
a l'psal, sur les obserrntions que 1'011 a faites 
en France pour determiner la figure de la tcrre. 

S0
, Paris, 1731', pp. 16. (Paris, :-o;ational.) 

Mathematische uncl genaue Abhamllung 
\

0 011 der Figur um! Grosse der Enle, wobei 
die bewumkrnswiirtdige V erlangerung der 
Mittagsl,inie des koniglichen Obser\'atorium 
zu Paris <lurch ganz Frankreich von einem 
Ende clesselben bis zum andern insheson<lere 
deutlich beschricben und vorgestcllct wird 
von -. lhres vielfiiltigen Nutzen wegen, so 
in Ausiibung der Geometric, Trigonometric, 
Astronomie und Geographie daraus zu erlang
en stehet, aus dem franzosischen Original 
in <lie deutsche Sprache treulich iibersetzet 
zum Druck hefordert und mit einer Vorred~ 
statt ciner Einleitung zu mehren Verstand
niss des ganzen \Vercks begleitet \'Oil Johann 
Albrecht Klimmen. 

S0
, Ziirich, 1741, pp. xi, 416, 7 plates. (Ber

lin, Observatory.) 

--- Moyens de construire un pendule qui ne 
puisse s'allonger par la chaleur ni de se rac
courcir par le froid. 

Acad. cl. Sci. Paris, Mem., 1741, 363-371. 

Cassini (Jacques-Dominique). De la junction 
des observatoires de Paris et de Greenwich, 
et precis des travaux geographiques executes 
en France qui y ont donne lieu. 

Acad. d. Sci. Paris, Mem., 1788, 7o6-717. 

Expose des operations faites en France 
en 17S7 pour la jonction des observatoires de 
Paris et de Greenwich; par_ :\1:'11. Cassini, 
Mechain et Le Gendre. Description et usage 
d 'un nouvel instrument propre a donner la 
mesure des angles, a la precision d 'une 
seconde. 

Fol., Paris, (1791], pp. xv, 94, 5 plates. 
(British .Museum.) 

Memoire sur Jes experiences faites par 
Borda sur la longueur du pendule. * 

Paris, 1792. • 
l'OGGE>11JORFF. l 393· 

Cassini de Thury ( Cesar-Frani;ois ). De la 
perpendiculaire a la meridienne <le Paris, 
decrite a la distance de 6o,ooo toises de l'ob
servatoire vers. le midi. 

Acad. d. Sci. Paris, l\1em., 1735, 403-413. 

Cassini de Thury ( Cesar-Franc;-ois.) Sur la per
pen<liculaire a la meridienne de 1 'observatoirc 
a la distance de 6o,ooo toises vers le nord. 

Acad. d. Sci. Paris, Mcm., 1736, 33g--341; 
Hist., 103-104. 

Sur Jes operations gcometriques faites en 
France dans ks annees 17,17-38. 

Acad. d. Sci. Paris, l\Itm., r739, I 1g--134. 

La meridienue cle l'Obser\'atoire royal de 
Paris prolongee \'ers le nor<l. 

Acad. d. Sci. Paris, Mem., 1740, 276-292; 
Hist., 6g--75. 

La meridienne de l'Observatoire royal de 
Paris, Yerifiee dans toute 1 'etendue du royaume 
par des nouvelles observations; pour en deduire 
la vraye grandeur des clegres de la terre, taut 
en longitude qu'en latitude, et pour y assujettir 
toutes !es operations geon1etriques faites par 
ordre du roi, pour lever une carte generale de 
la France. Avec des observations d'histoire 
naturelle, faites dans !es provinces traversees 
par ta. 

Acad. cl. Sci. Paris, Mem., i742, 42-51. 
(Hist.) 

8°, Paris, 1744, pp. 292, CCXXXV. (Gore.) 
This work contains the observations extending 

over several years made by CA~srs1, !\fA· 
RALJ>l, aud l,A CAILLE. having in view the 
twofold \mrpose of making a skeleton for 
a map of France and determining the 
lengths of d~grecs of latitude. 'fhe same 
station~ were occupied in 17¢ and 1797 by 
DELAMllRE. 

Sur la jonction de la meridienne de Paris 
avec celle que Snellius a tracee clans Hollande; 
avec des reflexions sur la carte de la Flanclre. 

Aca<l. cl. Sci. Paris, Mem., 1748, 123-132! 
Hist., 109-115. 

--- et Bouguer (P. ). Operations pour me
surer l'inten·alle entre Ville Juive et Juvisy. 

Acad. cl. Sci. Paris, Mem., 1754, 172-186; 
Paris, 1757. 

'l"itle in full under BOUGUER (P. ). 

lVIemoire sur la prolongation de la per
pendiculairc de Paris jusqu'a Vienne en 
Autriche. 

Acad. d. Sci. Paris, :Mem., 1763, 299-317; 
Hist., 8()-()3.' 

Com pa raison de la latitude des priucipales 
villesdu royaume, determinee par Jes observa
tions astronomiques de MM. de l'Academie, 
avec celle qui resulte des triangles. 

Acad. d. Sci. Paris, Mcfan., 1764, 490-491; 
Hist., 157-158. 
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Ce.asini de Thury ( Cesa.r-Fra.<;nois.) Rela
tion de deux \·oyages faits en Allemagne 
par ordre du roi. Par rapport a la figure 
de la terre, p0t1r determiner la grarnleur 
des degrcs de longitucle. Par rapport a la 
geographic, pour poser !es fomlemens d'une 
carte generale et particulicrc .<le I' Allemagne. 
Par rapport i !'astronomic, pour connoitre Ia 
position des principales \'illes oil. Jes astro
nomes allemands ont fait !curs observations, 
et etablir unc corrcspondancc entre !es obser
vatoires d' Allcmagne et celui de Paris. 

4°, Paris, i763, pp. xxii, 186. 
2° ed., Paris, 1775. (British MuseulJl.) 

Relation d'un voyage en Allemagne, qui 
comprend lrs operations re la ti vcs ::\ la figure 
de la terrc ct i la geographie partic1ilicre du 
I'alatinat, du duche de \Vurtemberg, du cercle 
<le Souabe, de la Raviere et de l'Antriche, fait 
par ordre du roi; suivie de Ia description des 
conquCtes de Louis XV, depuis 1745 jusqu'en 
1748. 

4°, Paris, 1775, pp. xxviii, 194, 11 plates. 
(\Vashington, Congress.) 

Description gcometrique de la terre. 
Paris, 1775. * 

PoGGENDORFF, 1, 392. 

---: Beccaria. (G. B.). Lettereal-sulgrado 
torin.ense. 

Firenze, 1777. 
Title in full 11nder DEC:CARIA (G. B.). 

Description geometrique <le la France. I 
4 °, Paris, 1783, pp. ii, 207, 1 map. (South- I· 

ampton, Ordnance Survey.) 

Castel (Pere). Traite de physique sur la pesan
teur. * 

C.astro (A.G. Ferreira. de). See Ferreira de 
Castro (A. G. ). 

Catalan (Eng.). Sur la .thcorie des moin<lres 
carres. * 

4°, Bruxelles, 1878. 

Cauchy (Augustin-Louis). Sur la plus grande 
erreur a craindrc dans un resultat moyen, et 
sur le systemc de facteurs qui rend cette plus 
grande erreur un minimum. 

Acad. d. Sci. Paris, Comp. Rend., xxxvu, 
1853, 326-334. 

Cavendish (Henry). Experiments to determine 
the density of the earth. 

Roy. Soc. Lonrlon, Phil. Trans. 1,xxxvur, 
1798, 469-526; Ann. d. Phys. (Gilbert), II, 

1799, l-62. 
Density= 5.48, Revd. in llibl. nrit., Gen eve, XI, 1;99. 

233-241. 

Cavendish (Henry). Experiences pour deter
miner la densitc de la te1Tc, par Henry C:w
endish; traduit de l'anglais (Phil. Trans., 
LXXX\'lII, 1798), par N.-l\1. Cho111pre. 

Ecole Polytech., Journ., x, 1815, 263-320. 

--: Baily (F. ). On the repetition of -'s 
experiments. 

Roy. Astron, Soc., Month. Not., I\', 1839, 
96-97. 

---: Ba.binet (J. ). Note sur le calcul de -
relative a la clcnsite de la terre. 

Cosmos, xx1v, 1864, 543-545. 

Ca.ville. Untersuclrnng iiber die Restimmung 
der Theilungsfehler am Nonius uml an dcr 
Kreistheilung eines Theodolites mit Beriick 
siehtigung des Einfiusses der Excentriciti:it 
der Alhidqde. 

Zeit. £. Vennes. xxn, 1893, 385-397. 

Ca.yley (Arthur). On the attraction of an ellip
soid. Part I. On Legendre's solution of the 
problem of the attraction of an ellipsoid on an 
external point. 

Camb. Math. Journ. (Thotnpson), I\", 1849, 
50--57. 

On the attraction of an ellipsoid (Jacobi's 
method). 

Camb. Math. Journ. (Thompson), v, 1850, 
217-226. 

On Laplace's method for the attraction 
of ellipsoids. 

Quart. Journ. Math., I, 1857, 285. 

On Gauss's method for the attraction of 
ellipsoids. 

Quart. Journ. Math., 1, 1857, 162. 

On Rodrigues' method for the attraction 
of ellipsoids. 

Quart. Journ. Math., n, 1858, 333. 

Note on the attraction of ellipsoids. 
Roy. Astron. Soc., Month. Not., xx1x, 

1869, 254-257. 

On the geodesic lines on an oblate sphe
roid. 

L., E., D. Phil. Mag., XL, 1870, 328-340. 

On geodesic lines, in particular those of a 
quadric surface. 

Math. Soc., Proc., ff, 1871-1873, 191-211, 
368-38o. 

On the geodesic lines on an ellipsoid. 
Astron. Soc., Month. Not., xxxII, 1872, 

31-53, 55-56. 
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Cayley (Arthur). On the geodesic lines on an 
ellipsoid (Jacobi's method). A review of-. 

Astron. Ges., Vierteljahrs., IX, 1874, 47-51. 

Cazin (A.). Intensite de la pesanteur a l'ile 
St.-Paul. (H.) 

Acad. d. Sci. Paris, Comp. Rend., LXXXIII, 

1876, 1248-1250. 

Cellerier (Ch.). Note sur la mesure .de la pesan
teur par le penclulc. 

Soc. Phys. Geneve, Mem., xvII1, 1866, ii, 
197-218; XIX, 1868, 265. 

Note sur le mouvement simultane d'un 
pendule et de ses supports. 

Int. Geod. Cong., Gen.-Ber., 1877, 163-170. 

- et Plantamour (E. ). L'etat actuel des 
travaux entrepris dans Jes differents pays pour 
la determination de la pesanteur a !'aide du 
pendule a reversion. 

Int. Geod. Cong., Gen.-Ber., 188o, App. 2, 
1-8. 

Celoria ( GioTanni). La determinazione della 
figura della terra. 

Annuario scientifico ed industriale, VII, 
1870, 4. 

I. Le attrazione locali. 
II. Untersuchungen einer in der Nahe 

von Moskau stattfindenden Local-Attraction 
(Schweizer). 

III. Die abweichungen der Lothlinie (Pech
man ). 

Revd. by -. Soc. Geogr. Boll .. VII, 1872, 15. 

J,a commissione metria internazionale. 
L' associazione geodesica per la misura dei 
gradi in Europa. 

Annuario scientifico e industriale, IX, 1872, 
12. 

Misure della terra. Scozio dei lavori geo
desici che si vanno eseguendo in Italia e nella 
rimanente Europa. 

Rivista Italiana, II, 1875, 12. 

Lavori geodesico-astronomico. 
Annuario scientifico e industriale, XII, 

1875, 9. 
Celoria (M. E. G. ). Sopra una deviazione sen

sibile de! filo a piombo esistente fra Milano 
e Genova. 

8°, pp. 14. 
From Ist. Lombardo, Rend., XVII, 1884, v. 

Lavori geodesici in generale. Riunione 
delle coste di Algeria a quelle di Spagna. 

Annuario scientifico e industriale, XVIII, 
1881, 8. 

Celoria (M. E. G. ). Determinazione de! valorc 
dell a gra vi ta terrestre. 

Annuario scientifico e industriale, xix, 1882, 
5; XXII, 1886, 4. 

Settimo congresso dell' Associazione geo
desica· internationale a Roma. 

Annuario 'scientifico e industriale, xx, 1883, 
I I. 

Attrazioni Jocali. 
Annuario scientificoeindustriale, xx1, 1884, 

12. 

La terra astro dell' universo. 
8°, Milano, 1888, pp, 3 I. 

--- Associazione geodetica internazionale. 
Riunione della sua commissione permanente 
a Firenze nel 1891. 

Annuario scientifico e industriale, XXVlII, 
1891, 7. 

Rapport sur !es travaux de la commission 
geodesiques italienne en 1895. 

Fol. Florence, 1895, pp. 6 a\'. 3 plchs. 

Rapport sur !es travaux executes par la 
commission geodesique italienne en 1895. 

Int. Geod. Cong., Verhandl., 1895, II, 231-
233. 

Rapport sur !es travaux executes par la 
Commission geodesique italienne tn i896. 

Int. Geod. Cong., Verhandl., 1896, 303-305. 

Rapport sur !es travaux executes par la 
Commission geodesique italienne dans Jes 
annees 1897-1898. 

Int. Geocl. Cong., Verhandl., 1898, l, 402-
4o6. 

Congresso astro-geodesico del 1900. 
Annuario scientifico e industriale, xxxvn, 

1900, r 1. 

Relazione su!J' opera della presideriza 
della commissione geodesica italiana dal set

tembre 1895 al ghigno 1900. 
Com. Ital. Geodetica., Proc.-Verb., 1900, ·6. 

Rapport sur !es travaux executes d.epuis 
la XII""' Conference generale de 1898 par la 
Commission geodesique italienne. 

Int. G5od. Cong., Verhandl., 1900, 263-265. 

Celsius (Anders). Bref om jordens figur.* 
Upsala, 1736. 

PoggendorfT, l, 410. 

De observationibus pro figura telluris de
terminanda in Gallia habitis disquisito. 

4°, Upsala, [1738], pp. 20. (British Mu
seum.) 
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Celsius(Anders): Ma.upertuis (P.-L.-M.de). 
La figure de la terre detenninee par les obser
vations de Maupertuis et-. 

Paris, 1738; I739· 
English trans., London, l j38; Gemian, 

Zurich, I741; Latin, Lipsire, 1742. 
Title in full under MAUPl<RTIUS (P.-L.-M. DE). 

( Ca.ssini J.). Reitonse a la disserta
tion de-sur les observations faites pour deter
miner la figure de la terre. 

Paris, l 738. 
Title in full under CASSIN! (J. ). 

Eames (J. ). An account of a disserta
tion containing remarks upon the observations 
made in .France to ascertain the figure of the 
earth by-. 

Roy. Soc. London, Phil. Trans., xLI, 1740, 
I, 371-382. 

Anmerkung von dem Nutzen, der Ertle 
rechte Gestalt und Grosse zu wissen. 

K. Vetens. Ak. Handl. iib. Holzbecher u. 
Kastner, III, I74l, 298-304. 

--- Tractatus de de Maupertuis de figura tel
luris a dubiis Zellerianis vindicatur.* 

4°. Upsala, 1743· 
LA LANDE, 420. 

Celsius (Nicola.uc). Geodesia brevibus thesibus 
et problematibus explicata, quam consensu 
ampliss. facult. in Regia Academia Upsalensi 
placido eruditorum exam~ni submittunt prreses 
Nicolaus Celsius. 

24° [I696], IX, 130. 
Nothing but problems iu plane trigonometry 

are discussed. 

Cera.ski (W. ). Sur la determination de !'attrac
tion locale dans un cas particulier. 

Astron. Nachr., CXXIX, I892, 407-408. 

Che.llis ( J a.mes). Theory of the correction to be 
applied to a ball pendulum for the reduction 
to a vacuum. 

L., E., D. Phil. Mag., I, I832, 40-45; III, 

I833, 185-187. 

On the motion of a small sphere vibrating 
in a resisting medium. 

L., E., D. Phil. Mag., XVII, 1840, 462-467; 
XVIII, I84I, 131-133. 

Chanoine. Les travaux geoMsiques de la Societe 
imperiale geographique de Russie, en Asie. 

Soc. Geogr., Bull., XIV, 187f, 624-638. 

Chase (Pliny Earl). On gravity and magnetic 
inclination. 

Am. Journ. Sci., XL, I865, 83-89, 3I3-316; 
XLI, 1866, 9D-95, 52-5j; Phil. Mag., XXX, 
1865, 185-191; Am. Phil. Soc., Trans.; III, 
1869, I 17-136; Proc., X, 1869, ll l-118. 

--. - On the relation of temperature to gravity 
and density. ( 1866.) 

Amer. Phil. Soc. Proc., x, 1869, 26I-269. 

--- Cosmical relations of light and gravity. 
( I869.) 

Amer. Phil. Soc. Proc., XI, 1871, 103-Ioj. 

--- Relative velocities of light and gravity. 
Amer. Phil. Soc. Proc., XIII, 1873, 148-149. 

Chasles (Michel). Theoremes generaux sur 
l'attrr.ction des corps. 

Conn. d. Temps., 1845, 18. 

--- Sur )'attraction des ellipsoides. 
Acad. de l'lnst. Paris, Mem. Sav., 1x, 1846, 

629-7I5; Ecole Polytech., Joum., xv, 1833, 
224-265; Aefld. de Belgique, Bull., IV, I837, 
388-389; Corresp. Math. ( Quetelet), I:ir, 183 7, 
475-479. 

--- Solution synthetique du probleme de )'at
traction des ellipsoides. 

Acad. d. Sci. Paris, Comp. Rend., v, I837, 
I842; VI, 1838, 902-915. 

- Sur les lignes geodesiques et les lignes de 
courbure des surfaces du second degre. 

Joum. Math. (Liouville), XI, I846, 5-I5. 

--- Proprietes des lignes goedesiques et des 
lignes de courbure de ces surfaces 

Joum. Math. (Liouville), XI, 1846, rn5-1I9. 

--- Nouvelles demonstrations des deux .:qua
tions relatives aux tangentes cc..mmu11es :l 
deux surfaces du second degre homofocales; 
et proprietes des lignes geodesiques et des 
lignes de courbure de ces surfaces. 

Acad. d. Sci. Paris, Comp. Rend., xxu, 
I846, 313-3IS. . 

-- Liouville (J.). Note au sujet d'un 
memoire de M.-sur les lignes geodesiques 
des surfaces. 

Journ. Math. (liouville), xu, I847, 255. 

·--- Sur la decouverte des lois de l'attraction
Travaux inedits de Pascal. 

Acad. d. Sci., Paris, Comp. Rend., LXX 
1867. 
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Chasles (S. ). Cours d'astronomie et de geo
desie.* 

4°, Paris, 1847. 

--- Cours d 'astronomie et de geodesie al' Ecole 
Polytechnique. 

Paris, in-4, 1849. 

Chauvenet (William). Method of least squares. 
Appendix to manual of spherical and practical 
astronomy, Ir, 46cr566. 

8°, Philadelphia, n. d. Lippi11cott & Co. 
(Gore.) 

Chelini. Della legge onde un ellissoide etero
geneo propaga la sua attrazoine da punto a 
pun to. 

Mein. Ist. naz. Italiano, 1, 1862, 3; Ren., 
Aca<l. Sci., 186o-6r, 43; Arch. d. l\Iath., 
XXXVIll, 1862. 

Cheseaux (J.-Ph.-Loys de). Sur la grandeur 
et la figure de la terre. ( H.) 

Lausanne, 1754. 

Chisholm (H. W. ). An account of comparison 
between two Russian pendu}.ums and Rep
sold's scale, and between Repsold's scale ancl 
the standard subdivided imperial yard. 

Rep. Warden of the Standards, London, 
1873-74, 26, 39-43· 

--- On the science of weighing and measur
ing, and on the standards of weight and 
n1easure. 

Nature, VIII, 1873, 268-270. 

--- On the science of weighing and measur
ing, and stand&rds of measure and weight. 

8°, London, 1877, XIV, 192. (British Mu
seum.) 

Chodzko ( J. ). Coup d'ceil sur les tnivaux trigo
nometriques du Caucase 1847-63. * 

Tiflis, 1864. 

Chompre (Nicole.s-Me.urice): Cavendish (H. ). 
Experiences pour determiner la clensite de la 
terre. Translated by -

Ecole Polytech., Joum., x, 1815, 263-320. 
Title in full under CAVENDISH (H.). 

Christoffel (E. B.). Ueber die Bestimmung der 
Gestalt einer krummen Oberfliiche <lurch lo
cale iVIessungen auf der:,~elben. 

Journ. d. Math. (Crelle), LXIV, 1865, 193-
209. _ 

--- Allgemeine Theorie der geodi:itischen 
Dreiecke. 

K. Ak. d. Wiss., math.-phys. Cl., Abhandl., 
1868, r 1cr176. 

Chydenius (Karl). Om den under Svenska ex
peditionen till Spetsbergen [tr 1861 foretagna 
undersokning af en gradmiitning utforharhet 
derstades. 

Stockholm, Ofversigt, xix, 1862, Scr111. 

Cicconetti (G.) e. Reina (V. ). Ricerche sul 
coefficiente di refrazione terrestre eseguite in 
Roma nel 1895. 

Accad. lincei, \Iem., x, 1896, 50. 
Rev<l. hy Steppes. in zcits. f. Vernes. 1 xxv1, 

1897, 17-28. 

Ciscar (Gabriel de). Darstellung der im Laufe 
einer 'Velt-Umsegelung von den spanischen 
Corvetten " Descubicrta" und "Atrevida" in 
Europa, America, Asia, dem stillen Ocean 
und in Neu-Holland gemachten Pendel-Beob
achtungen. 

Mon. Corr. (Zach). xxv, 1812, 467-477. 

Ciscato (Giuseppe). Sulle fonnole fondamen
tali della trigonometria sferoidica date <la G. 
H. Halphen. 

1st. Atti (7) m, w87-1109; 1333-1371. 
Revd. in Fortsch. d. Math. XXIV, 1892, 1122. 

Determinazione della gradti relativa Pa
dova-Arcetri fatta con un pendolo filaro. 

Instituts Veneto', Atti, I.VIII, II, 1898-1899, 
615-667. 

Civil Eng. and Arch. Jour., for Civil Engineer 
and Architect's Journal. 

4°, London, 1837-1868. (Washington, Con
gress.) 

Civ. Ing., for Civil-Ingenieur. 
4°,·Freibberg, Leipzig, 1848+. (Washing

ton, Patent Office.) 

Clairaut (Alexis-Claude) [Clairault by Pog· 
gendorff]. Detennination geometrique de la 
perpendiculaire a la meridienuc tracee par M. 
Cassini; avec plusieurs methodes d'en tirer 
la grandeur et la figure de la terre. 

Acad. ti. Sci. Paris, Mem., 1733, 4o6-416; 
'1739, 83-96. 

--- ·sur la nouvelle methode de Cassini pour 
connaitre la figure de la terre. 

Acad. d. Sci. Paris, Mcm., 1735, 117-122. 

--- Sur la mesure de la terre par plusieurs 
arcs de meridien pris a differentes latitudes. 

Ac~d. d. Sci. Paris, ::.\'.lem., 1736, u 1-120. 

--- Investigationesaliquot, ex quibusprobetur 
terrre figuram secundum leges attractionis in 
ratione in versa quaclrate distantiarum maxime 
ad ellipsu accedere debere. 

Roy. Soc. J.,ondon, Phil. Trans., XL, 1738, 
19-25. 

e= I: 230. 28o. 
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Olairaut (Alexis-Claude): Des centres d'oscil
lations clans des milieux resistants. 

Acad. d. Sci. Paris, Mem., 1738, 15g-168. 

--- : Maupertuie (P.-L.-M. de). La figure 
de la terre, determinee par les o'l::·servations de 
Maupertuis et -. 

Paris, 1738. 
English translation, London, 1738, 1739. 
German translation, Zurich, 1741. 
Latin translation, Lipsire, 1742. 

Title in full under :\[AUPERTUIS (P.-L·M. m;), 

An inquiry concerning the figure of such 
planets as revolve about an axis, supposing 
the density continually to vary from the center 
to the surface. 

Roy. Soc. London, Phil. Trans., XL, 1738, 

277-3o6. 
Translated by JOHN COLSON, from. 'La thl'Orie 

de la figure de la terre. 11 Pnris, 1743. 

et Picard ( J.). Degre du meridien entre 

Paris et Amiens. 
Paris, 1740. 
Gennan translation, Zlirich, 1742. Title in full 

under PICARD(].). 

La theorie de la figure de la terre, tiree 
des principes de l'hydrostatique. 

12°, Paris, 1743, pp. XL, 305; Paris, 18o8, 
pp. XL, 3o8 (Gore). 

A portion of this work, translated by JOHN 
COLSON, appeared in Roy. Soc. London, 
Phil Trans., 1738, 277-3o6. 

Du systeme du monde dans les principes 
de la gravitation universelle. 

Acad. d. Sci. Paris, Mem., 1745, 32g-364; 

Hist., 58-62. 

A translation and explanation of some 
articles of the book entitled : Theorie de la 
figurede la terre, by Mons. Clairaut. 

Roy. Soc. London, Phil. Trans., XLVlII, 

1753, i, 73-85. 

l'ne nouvelle theorie de la figure de la 

terre.* 
Jour. Sav., 1759. Pi~ces qui ont remporte 

le prix. 
4°, Toulouse, 1758. 

---: Stokes (G. G.). On attraction and on 

-'s theorem. 
Camb. Math. Journ. (Thomson), rv, 1849, 

194-219. 

---:Haughton (S.). On -'stheorem. 
Camb. Math. Journ. (Thomson),.vr, 1851, 

182-185. 

Clairaut (Alexis-Claude): Pratt ( J. H.). On 
Professor Stokes' proof of -'s theorem. 

L., E., D. Phil. Mag., xxx1v, 1867, 25-26. 

---: Helmert (F. R. ). Das Theorem von-. 
Zeits. f. Vermes., vn, 1878, 121-145. 

Claramontius (Scipione). Opuscula varia 
mathematica; in quibus tractatus 1 et III, de 
phasibus lunre et horizonte sensibili, de dia
metro terr::e. [Also:] Ex inspectione imagi
nis subjecti per reflexionem ex aqua quies
cente in vase investigare quanta sit diameter 
terrre. 

8°, Bononire, 1650, pp. VIII, 328. (Oxford, 
Bodleian.) 

Clark (Jacob M. ). The English mile: Its rela
tion to the size of the earth and to ancient 
metrics. · 

Van Nostrand's Mag., xxvn1, 1883, 383-386. 

Clark (Samuel): Love (J.). Geoda:!sia .. Cor
rected and improved by -

London, 1868. 
Title in full under LOVE(].). 

Clarke (Alexander Rose). On the measurement 
of azimuths on a spheroid. 

Roy. Astron. Soc., Month. Not., XI, 1851, 
147; Mem., xx, 1851, 131-136. 

On the figure, dimensions, and mean 
specific gravity of the earth, as derived from 
the ordnance trigonometrical survey of Great 
Britain and Ireland. 

Roy. Soc. London, Phil. Trans., 1856, 6o7-
626. 

On the deflection of the plumb line at 
Arthur's Seat, and the mean specific gravity 
of the earth. 

Roy. Soc., London, Phil. Trans., 1856, 
591-6o6. 

[Some details respecting the trigono
metrical survey of the British Isles.] 

Roy. Astron. Soc., Month. Not., xv111, 1858, 
l 13-114. 

Note on Archdeacon Pratt's paper on the 
effect of local attraction on the English arc. 
Communicated by Lieut. Col. James. 

Roy. Soc. London, Proc., IX, 1858, 496-497; 
Roy. Soc. London, Phil. Trans., CXLVIII, 1858, 
787-789. 

Stating that a revision of distances a~ given in 
recent volu111es of the ordnnnce sun·ev will 
chm1ge sotue of the conclusions of the 
above article. 



494 COAST AXD GEODETIC SURVEY REPORT, I902. 

Clarke (Alexander Ross). Note 011 the figure 
of the earth. 

Roy. Astron. Soc., :Month. Not., XIX, I859, 
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mination of the figure of the earth from geo-
detic data. · 

L., E., D. Phil. l\Iag., xxxn, 1866, 17-22. 
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On the figure of the earth. 
L., E., D. Phil. Mag., xxxn, I866, 236-237. 
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earth's surface. 

L., E., D. P)lil. Mag., XXXIX, 1870, 352-363. 

Results of the comparisons of the stand-· 
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second Russian standard made at the ord
nance survey office, Southampton. 

Roy. Soc. London, Phil. Trans., I873, 445-
469; Proc., XXI, 1873, 407-4o8. 

With a preface and notes on the Greek and 
Egyptian measures of length by HENRY 

JAMES. I' 
Figure of the earth. 

Encycl. Britannica, 9th ed., London, VII, I 
18n, 597-6o8. I 

On the potential of an ellipsoid at an 
external point. 

L., E., D. Phil. Mag., IV, 1877, 458-46I. 

Clarke (Alexander Ross). On the figure of 
the earth. 

L., E., D. Phil. Mag., VI, I878, 81-93; The 
Observatory, II, 1879, 312-314'. 
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Revd. in Jahrb. ilh. d. Fortschr. d. Math., X, 
1878, 7{>7-768; Revd. by Lorcnzoni [G.]. La 
Natura, III, 1879, 390-402. 

[--] Geodesy. 
Encycl. Britannica, London, x, 1879, 163-

172. 

Account of the remeasurement of the 
length of Kater's pendulum at the ordnance 
survey office, Southampton. 

India, Trig. Survey, v, 1879, i, I-<). 

Geodesy. 
8°, Oxford, l88o, pp. xi, 356. (Gore.) 

Revd., Nature, XXI, 188o, 6o5-6ocf; by HERSCHEL 
(J. ). Quart. Journ. Sci., II, 188o. 405. Trans. 
by Leon y Ortiz [D. Eduardo]. Title in full 
under Leon y Ortiz [D. E.). 

Frederici ( R. M. ) . Die Gestalt uncl 
Grosse der Ertle. Translated hy -, with 
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:N'ature, XVIII, 1818, 556-558, 577-58o, 6o2-
604, 

--: Stone (E. J. ). Reduction of latitude 
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Roy. Astron. Soc., Month. Not., XLIII, , 
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Clausen (Thomas). De reductione temporis, quo 
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Astron. Nachr., v, 1827, 93--¢. 
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Astron. Nachr., XVIII, 1841, 145 .. 
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Astron. Nachr., XXI, 1844, 349. 
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Zeits. f. Vennes., xn, I883, 64I-646. 

OOAST SURVEY. See UNITED STATES 
COAST AND GEODETIC SURVEY. 
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Int. Geod., Verhandl., 1895, II, 2So-282. · 
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Title in full under MUDOE (W.). 
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India, Trig. Survey, II, 1879, iv, 95-1o8. 

--- On certain modifications of Colonel Ever
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India, Trig. Survey, II, 1879, v. 109-II7. 
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the reduction of triangulation. Additional 
fonnulre and demonstrations. 

India, Trig. Survey, II, 1879, vii, I27-I49. 
See WALKER (J. T.). India, Trig. Survey, II, 

1379, IOI-I IO, 185, 207. 

The theoretical errors of the triangulation 
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104, 3 plates. 

--- and --- Gurhagarh meridional series. 
India, Trig. Survey, rv, I876, x, u5, 61, 1 

plate. 

--- Note on the simultaneous reduction. On 
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3 plates. 

--- --- Bider longitudinal series. 
India, Trig. Survey, VI, ~88o, pp. xiv, iii, r 
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2 plates. 

--- --- East Calcutta longitudinal series. 
India, Trig. Survey, VIII, 1882, pp. xii, 79, 
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654, 1900, 742, 

Collignon (Ed.). Probleme de geodesie. 
Assoc. Frans:aise, 1879, I29-I37· 

Collins (M.). On Clairaut's theorem and sub
jects connected with it. 
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277-306. 

This is taken from l,a thcorie de la figure de la 
terre, beginning with p. xxh·. 

Columba (G. M. ). Eratost~ne e la ::\Iisurazione 
de! Meridiano terrestre. 
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Xotes on European surveys. 
. V. S. Eng. Rep., App. HH, 1876, 8°, 107, 8 
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KERSCllllAUM. 
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Acad. d. Sci. Paris, Mem., 1735, 529-544· 
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Paris, I754· 
Title in full under BOUGUER (P.). 
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A short account of the connection of France 

with Algeria through Spain. 

Triangulation destinee a raccorder les 
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5o8; London, 1799, 18o1, 1811. 

PALMER (H. S.). The Ordnance Survey of the King
dom. 

London, 1873. 



534 COAST AND GEODETIC SURVEY REPORT, I902. 

ENGLAND-Continued. 
RODRIGtJr~.< (].). Ohservations on the measure

ment of three d~grees of the meridian in Eng. 
land. 

Roy. Soc. Loudon, Phil. Trans., en, 1812, 321-351; 
Phil. l\lag. (Tilloch). XI.I, 1813, 20-31, 90-100. 

RYDE (F;. ). ·rhe Ordnance Survey of the United 
Kingdom. 

·Surveyors' Inst., Trans., xv, 1882-83, ii, 25-62. 

W. (D.). The Ordnance Survey. 
Dub. Univ. Mng., XI, 1838, 353-357. 

WHITE (T. P.). The Ordnance Survey of the United 
Kingdon1. 

London, 1886. 

ANON. The l~nglish and Irish Ordnance Sun•eys. 
Penny Mag., xrr1, 1844, 389-391, 402-403. 

-- Geodetic work. (Mention of geodetic work 
in report of council.] 

Roy. Astron. Soc., Month. Not., VII, 1845-47, 228-231, 

-- Xotice of the trigonotnetrical survey of Lon
don. 

Journ. Frank. Inst., XLVII, 1849, 122-123. 
A short description of the sc.~ffold (91 feet high) 

that was built around the dome of St. Paul. 

-- "frigo11on1etrical survey, Great Britain. Mc:
tnorial of the British Association for the Advance
ment of Science, printed by order of the House 
of Commons, l'eb., 1836. 

Ediub. Rev., xcv, 1852, 179"""213. 

-- Report from the select committee on the 
Ordnance Sun•ey (Scotland); together with the 
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(3 vols.). 

ERROR, MEAN. See MEAN ERROR. 

ERROR, PROBABLE. See PROBABLE 
ERROR. 

ERRORS OF OBSERVATION. 
Au1110 (D. E.). Gesetzmi:issigkeit in der Vertheilung 

der Fehkr bei lleobachtuugsreihen. 
Jena, 1863. 

ADAS (I':.) Loi gcnt!rale de la prohabilitc des erreurs 

Acad. de Belgique, Dull .. xxnr, 1867, 148-187. 

AIR\. (G. D.). On the algebraical and numerical 
theory of errors of observation. 

I,ondon, 1861, 

DERTRAr<o (J. ). Sur la Joi des erreursd'ohservntion. 
Acnd. d. Sci. Paris, Comp. Rend .. cv, 1887, 114i-I 148. 

-- Sur In loi de probabiliti~ des erreurs d'obser
vation. 

Acad. d. Sci. Paris, Comp. Rend .. CV!, 1888, 153-156. 



APPENDIX NO. 8. A BIBLIOGRAPHY OF GEODESY. 535 

ERRORS OF OBSERVATION-Continued. 
BESSEL (F. W.). Untersuchungen iibcr dieWnhrsch

einlichkeit der Deobacht11ngsfehler. 
Astron. Nnchr., xv, 18381 3f>9-404, 

Di:iRSCH (0.). D" Genauigkcit der Winkel- und l,in
ien-Messungen. 

Zeits. f. Math. (Schlomilch), vm, 1863, 321-341. 

CLOTTEN (M.). Ueher konsta11te l\kssungsfehler in 
Polygonzilgen. 

ZeiL<;. f. Vennes., XII, 1SE3, 641-646. 

CROPTON (M. W.J. On the proof of the law of errors 
of observations. 

Roy. Soc. London, Phil. Trans., c1.x, 1870, 175-188. 

Czumrn (I,,). 'J'heorie der Deobachtungsfehler. 
so. l.,dpzig, 1891. 

DE MORGAN (A.). On the theory of errors of obser
vations. 

Phil. Soc. Cnmb., Trans., x, 1864, 409-427. 

DIENG>:!< (J.). Ueber die Ausgleichung der Deol>
nchtungsfehlcr. 

Arch. d, Math. (Grunert), XVIII, 1852, 149-193: XIX, 
1853, 2II-227; llrnunschwcig, 1857; K. k. Ges. d. 
Wiss., 1nath.-11aturwiss. Cl., Denkschr., XXXI\"1 

1875, ii, 21-62. 

DONKIN (W. F.). An essay on the theory of combi
nation of observations. 

Journ. d. Math. (Liouville), X\', 1850, 297-322. 

Do1<ST (F. J.). t:eber die Grosse der lleobachtungs
fel1ler heiJn Ablcsen eingctheiltcr Instrun1ente. 

Zeits. f. Instrun1entenkunde 1 VI, 1886, 383-387. 

ENCKE (J. F.). Uebcrdie Anwendung dcrWnhrsch
eiulichkcits-Rechnung unf Beobachtungeu." 

Astron. Jnhrb. (Bode), 1853, 310-352. 

:ESTIENNE (J. E. ). Etude sur !es erreurs d'observa
tion. 

Rev. d'Artillerie, XXXVI, 1893, 235-259. 

FISCHER (A.). Fehlerausgleichung auf mechan
ischcu Wege. 

Zeits. f. Vennes., xxv111, 1899, 655-66o. 

FUHRMANN ( F. ). Dcitrag zur Ausglcichuug nnch 
der Coordinntenmethode. 

Zeits. f, Venues., XX!, 1~92, 654-65;. 

GAUSS (C. F.). Ucsti111111ung dcr Gcnnuigkeit der 
Beo ha ch tuugen. 

Zeits. f. Aslrou. (I,indcunu), 1, 1816, 185-197. 

-- Theorin com.hitmtionis observationutn crrori~ 
bus tninituis obnoxire. 

K. Ges. d. Wiss. GOttingen, Con1., Y, 1819, 1822, 
33-90, 

GLAISllEit (J. w. L.). On the law of the facility of 
e1·rors of ohscrvntions. 

Roy. Astron. Soc., Mem .. xxx1x, 1872. 75-124; Mouth. 
Not., XXXII, 1872, 241-242. 

-- On the discordant observations. 
Astron. Soc. Month. Note, xxxm, 1873, 391-40>. 

HELMEI<T (F. R.). Ueber den Mnximnlfehler einer 
Hcobnchtung. 

Zeits. f. Vern1es., VI, 1877, 131-147. 

KtlTTNEit (W. ). Einflihrung unvollsfaudiger Deoh
achtungen in die "'nllrscheinlichkeitsrcchnung. 

Zeits. f. Vermes., xxrx, 1884, 193-211. 

ERRORS OF OBSERVATION-Continued. 
KUMMELL (C. JI.}. :>:ew in\'estigation of the lnw of 

errors of obscn·ntion. 
Analyst, III, 1877, l:;J-140, 165-171; \'l, 1879. 80-81. 

LIAGRE (J.-11.-J.). Sur In probahilitt'.; de !'existence 
d'uuc cause d'errcurdans uue s~ric rl'ohservntions. 

Acad. de Belgique, Bull., xx11, 185,,, ii, <r-13. 15-54. 

MAGGI (G.-A.). Intorno acl nlcune formole reiali\'c 
al cnlcolo degli crrori d' osservnzione. 

Isl. I,ombardo, Rend., X\·, l~>l2, ii, 351-358. 

!llA"1NING (R. A.). ~let hod of correcting errors in 
the observation of the angles of plan~ triangles. 

Inst. Civ. Eng .. Proc., LXXlll, 1883, 2&]-310. 

Mo1tozow1cz (0. \"ON). Ueher den mittleren Fehler 
der \Vinkeltuessnng. 

Zeits. f. Vennes., \'I, 1877, 383-395. 

PEIRCE (C. S. ). On the theory of errors of observa
tions. 

U.S. C. and G. Survey, Rep., 1870, 200-224. 

PEREZ (E.) Essayo sobre determinncian de los 
crrores. 

Soc. Cein. Antonio Alzalt, ?-letu., v111 1 1894-95, 
135-158. 

PIZZETTI ( P. ). Sopra una certa fonnuln experimente 
la prohnbilil;\ dcgli errori di osservnzione. 

Accnd. dei., Lincei., Rend .. \", 1889, 191-199. 

-- Sopra ii calcolo de! l'errore medio di un 
sistc1ne di osservazione. 

Accnd. dei., 14incei., Rend., Y, 1899, 740-744. 

-- Alcune ric.,rche sulla prohabilitil. i). proiri 
de~li errori d' osservnzione. 

Battaglino, xxv11, 77-89. 

-- La lcgge di probabilita deli errori d' osserva
zione. 

Accacl. dei. Lincei., nlti., 1, 18<}2, 38<>-383. 

Po1sso"1 (8.-D.). Sur la probabilit~ des r~sultats 
tnoycns des observations. 

Conn. d. Temps. 1827. 273-302: 18.\2, 3-22. 

REINA(\".). Una legge di dualitil nelln teoriadella 
c0111pensazione dellc ossen·nzione. 

Accad. di Torino, Atti, XXIX, 1894, 434-445. 

RITTER (F.). Ueher die Febler der Winkehncssun
gen 111ittelst theodolit. 

Alig. llauzeit. ( l'orster). xxxm-xxxl\', lS6i'-69 
112-125. 

8ADEBECK (B. A. Ill.). Schreiben an den Hemusgeber. 
Aston. Xnchr., 1.xxx1x. 29-32. 

SANG (E.). Notice of an erroneous 111ethod of using 
thP theodolite. 

Edinb. Phil. Journ .. XX\'l, 1838, 173-182. 

SCllLU>llLCll (0. ). Ueber die llestimmung der Wahr
scheinlichkeit eines Bcohachtungsfehlers. 

Zeits. f. :\tath. (Sch!Omilch). X\'ll, 1872, iii-!'.~. 

SCHOTT (C. A.). Probable error of ohsen·ation. 
derived fron1 observations of horizontnl nngles 
nt nny stntion. 

U.S. C. and G. Sun·ey, Rep., 1854, 86-<J'· 

SEELIG Im (Ii.). Ueherdie \'ertheiling der nach einer 
Ausgleichung iibrig bleihenden Fehler. 

K. Bny. Aknd. Math. Phys .. CL., Sitzbcr, XXIX, 1899, 
3-21. 



COAST AND GEODETIC SURVEY REPORT, 1902. 

ERRORS OF .OBSERVATION-Continued. 
UHLICH (P.). Die Berechnung des miltleren Fehlers 

von Richtnngsl>eobachlur1gen bei vollen Satzen. 
Zeits. f. Vermes., xxv, 18¢, ~&). 

WACKRILL (A. E.). Noles on a short method of dis
tributing triangulation errors. 

Inst. Civ. Eng. Proc., CI, 189<>, 249""26o. 

VELTMANN (W.). Zur Theorie der Beobachtungs
fehler. 

Astron. Nachr., cxxxI, 18<)3, 1-16. 

Der milllere Beobachtungsfehler. 
Astron. Nnchr., CXLUI, 1897, 161-168. 

VOGLER (C. A.). Genauigkeil einiger Niiherungs
formeln zum Zerlegen mitllerer Beobachtnngs
Fehler. 

Zeits. f. Vermes., VI, 1877, 3¢-412. 

Eschmann (Johannes). Ergebn:sse der trigo
nometrischen Vermessung in der Schweiz. 
Nach Befehl der hohen Tagsatzung aus den 
Protokollen der eidgenossischen Trianguli
rung bearbeitet und herausgegeben von ] . 
Eschmann. 

4°, Ziirich, 1840, pp. XVI, 237, l chart. 
(Gore.) 

Espinosa. y Tello (Jose). Memorias sobre las 
observaciones astron6micas hechas por los 
navigantes espaiioles en distintos lugares de! 
globo. · (H.) 

4°, 2 vols., Madr-id, rflo9. 
The second memoir has an appendix describ

ing the results of pendulum operations 
under l\lalespina. 

Estienne (J.E.). Etude sur !es erreurs d'ob
servation. 

Rev. d'Artillerie, XXXVI, 1893, 235-259. 
Revd. in Fortschr. d. Math., xxu, 1893, 1199. 

ETHIOPIA. 
AnnAnm (A. n'). Re~ume geodesiquc des positions 

dHermin~es en Ethiopie. 
Leipzig, 1859. 

-- Gfodesie d"une partie de la haute Ethiopie. 
Paris, 186o-1863; Paris, 1873. 

GILDERT (P.). Comple rendu de la g~odl!sie d'Ethio
pie. 

Rev. Quest. Sci., I, 1877, 318-319. 

Euler (J. Albrecht). Versuch die Figur der 
Erden <lurch Beobachtungen des Mondes zu 
bestimmen. 

K. bayer. Ak. d. \Viss., Abhandl., v, 1763, 
197-214. 

[Euler (Leonhard).) Method us viri cele berrimi 
Leonh. Euleri determinandi grad us meridiani 
pariter ac paralleli telluris secundum men
suram a celeb. de Maupertuis cum sociis 
institutam. 

Acad. de St.-Petersbourg, Comm., xu, 1740, 
224-240. 

[Euler (Leonhard).) De attractione corporum 
sphreroidicoellipticorum. ( 1738). 

Acad. de St.-Petersbourg Comm., x, 1747, 
102. 

--: Le.ce.ille (N.-L. de). Sur Ia precision 
des mesures geodesiques, faites en 1740, a 
!'occasion d'un memoire de M. -. 

Acad. d. Sci. Paris, Mem., 1755, 53-59. 

De oscillationibus minimis penduli quot
cunque pondusculis onusti. 

Acad. de St.-Petersbourg, Comm., xix, 
1775, 38-39. 

De motu oscillatorio penduli cujuscun
que, dum arcus datre amplitudinis absolvit. 

Acad. de St.-Petersbourg, Acta, r, 1777, II, 

15<)-182. 

Theoria parallaxeos ad figuram terra! 
sphreroidicam accommodata. 

Acad. de St.-Petersbourg, Acta, 1, 1799, 
241-278. 

Enodatio difficultatis super figura terrre a 
vi centrifuga oriunda. 

Acad_. de St.-Petersbourg, Acta, II, 1887, 121. 

Everest (George). On the triangulation of the 
Cape of Good Hope. 

Roy. Astron. Soc., Mem., 1, 1822-1825, 
. 255-270. 

On the corrections requisite for the tri
angles which occur in geodesic operations. 

Roy. Astron. Soc., Mem., n, 1826, 37-44. 

On the errors likely to arise in the deter
mination of the length of th.e pendulum from 
a false position of the fixed axis. 

Roy. Astron. Soc., Mem., IV, 1830-31, 25-37; 
Month. Not., I, 1827-1830, 117-u9. 

--- An account of the measurement of an arc 
of the meridian between 18° 31 and 24° 71

, 

being a continuation of the great meridional 
arc of India, as detailed by the late Lieut. Col. 
Lambton in the volumes of the Asiatic Society 
of Calcutta/ 

4°, London, 1830, pp. xii, 387, 5 maps. 
{British Museum.) 

Revd. in Calculln Review, Vil, i645, 6>""95· 

On the formulre for calculating azimuth 
in trigonometrical operations. 

Asiatic Researches, XVIII, 1833, ii, 93-1o6. 

On the compensating measuring appa
ratus of the great trigonometrical survey of 
India. 

Asiatic Researches, XVIII, 1833, ii, 189-214. 



APPENDIX NO. 8. A BIBLIOGRAPHY OF GEODESY .• 537 
Everest (George). Some account of the progress 

of the trigonometrical survey now carrying 
on in India. 

Roy. Astron. Soc., Month, Not., IV, 1836-
1839, 206-2!0. 

--- A series of letters addressed to H. R. H., 
the Duke of Sussex, by Lieut.Col. Everest,* 

London, 1839. 

--- On the geodetical operations of India. 
Brit. A. A. S., Rep., xiv, 1844, 3-4. 

--- An account of the measurement of two 
sections of the meridional arc of India con
ducted under the orders of the honorable East 
India Company, bounded by the parallels of 
18° 3' 15", 24° 71 11 11

, and 20° 30' 481,1. 
4°, London, 1847, pp. xii, clxxxvii, 439, 3r 

plates. (Washington, Cohgress.) 
Re\·d. in Edinb. Rev., LXXXVII, 1848, 392-418. 

--- Rectification of logarithmic errors in the 
measurements of two sections of the meridi
onal arc of India. 

Roy. Soc. Land., Proc., IX, 1858, 62~26. 

1 

Errors were in the 12th and 20th triangles in the 
published account of 18.j7. Attention is also 
called to the correction dne to reduction to I 
sen level, using recent determinations of 
altitudes. 

EXPANSION. See STANDARDS OF 
LENGTH. 

Eytelwein (Johann Albert). Uber die Maasse 
und Gf'wichte im Fiirstenthum Ansbach, mit 
Bezug auf die Nurnberger Maasse und 
Gewichte. 

Monat. Corresp., IX, 18o4, 313-324, 365-373. 

--- Ueber die Priifung der Xormal-Maasse 
und Gewichte fiir den ki:iniglich-preussischen 
Staat und ihre Vergleichung mit den franzo
sischen Maassen und Gewichten. 

K. Ak. d. Wiss., math. Cl., Abhandl., 1825, 
I-21. 

--- Vergleichung der neuesten englischen 
Maasse und Gewichte mit den preussii;chen. 

K. Ak. d.\Vis., math. Cl.,Abhandl., 1827, l-8. 

F. Report of the Superintendent .of the Coast 
Survey, showing. the progress of the work 
during the year ending October, 1847. 

Journ. Frank. Inst., xr.v, 1848, .213-217. 
A brief review of the work of the year. Two 
· extracts-one on use of electrcrruaguetic 

telegraph for differences of longitude and 
one on base line nt Dauphin's Island. 

Report of the Superintendent of the Coast 
Survey, showing the progress of the work for 
the year ending November 13, I848. 

Joum. Frank. Inst., XI.VII, 1849, 141-144. 
A short review of the work for that year. 

Eytelwein (Johann Albert.) Report of Prof. 
Alexander D. Bache, Superintendent of the 
Coast Survey, showing the progress of that 
work for the year ending October, I849. 

Journ. Frank. Inst., I., 1850, 72. 

--- Report of the Superintendent of the 
United States Coast Survey, showing the 
progress of the work for the year ending 
November, 1850. 

Journ. Fra~k. Inst., LI, 185I, 359-36o. 

Fa.a de Bruno (Francesco). Oscillations ellip
tiques du pendule immobile. 

Cosmos, vu, 1855, 701. 

-·-- Demonstration c'!lementaire du theoreme 
fondamental des lignes geodesiques. 

Les Mondes, VIII, 1865, 739-740; Nouv. Ann. 
Math., IV, I865, 1o8-I09. 

--- Traite elementaire du calcul des erreurs; 
avec des tables stereotypees, ouvrage utile a 
ceux qui cultivent Jes sciences d'observation. 

8°, Paris, 1869, pp. v, 72. (Heidelberg.) 
Bibliography, XLIII-XLV. 

Falke (J.). Propadeutik der geometrie gegriin
dete auf praktische Aufgaben aus der Geo
desie. * 

1866. 

Fallon (Ludwig August von). [Sur Jes diffe
rences geographiques de quelques villes de 
l'Italie et sur les differences que l'on ya re
marquees entre Jes determinations astro
nomiques et trigonometriques.] 

Corr. Astron. (Zach), v, I821, 39-54· 
Notes by ZACH, 126-139. 

--- Archiv der astronomisch-trigonometris
chen Vermessung der k. k. osterreichischen 
Staaten.* 

Wien, 1824. 
Title from Ann. d. Phys. (Poggendorff), v, 1625. 

Fallows (Fearon). Observations made \Vith the 
invariable pendulum (No. 4, Jones) at the 
Royal Observatory, Cape of Good Hope, for 
the purpose of determining the compression 
of the earth, with note by Captain Sahine. 

Roy. Soc. London, Phil. Trans., I830, 153-
175. 

Revd. in Bull. Sci. Math. (Saigey), XIV, 1830, 
187-188. 

Results of the observations made at the 
Royal Observatory, Cape of Good Hope, in 
the years 1829-I831. 

Astron. Soc. Mem., xrx, 1851, I-102; 
Month. Not., x, 1849-50, 35-39. 



COAST AND GEODETIC SUR VEY REPORT, 1902. 

Farley (J. ). Description and drawing of a con
venient signal for observing on secondary 
stations. 

U.S. C. and G. Survey, Rep., 1855, 3'i3-364. 

Farey (John). Remarks ancl suggestions as to 
the state and progress of the Government 
trigonometrical survey, with regard to the 
dimensions, figure, and structure of the earth. 

Phil. Mag. (Tilloch), LVII, 1821, 54-57. 
Favoring an extension of the survey so as to 

include a n1ineralogical nnd stratigraphical 
survey. 

Farqunar (Henry). Form of least-square com
putation. 

Phil. Soc. \Vash., Bull., vr, ~883, 150-152. 

Favaro (A.). Procedimento grafico per la ridu
zione deg Ii angoli al centro di stazione. * 

Ingegneria Civile, Torino, v, 1879, 1-8. 

Faye (Herve-Auguste-Etienne-Albans). Note 
sur la une de ses communii;ations anterieures 
et sur une lettre de M. le Col. Blonde!, relative 
a !'application de la telegraphe electrique a la 
Geodesic. 

Paris, Comp. Rend., XXXVI, 1853, 125-129. 

Sur la determination geodesique des lati
tudes, avec une reponse (en forme de note) a 
la derniere critique de M. Arago. 

Acad. d. Sci. Paris, Comp. Rend., XXXVI, 
1853, 267-276, 309-317, 359-366. 

Sur Jes propositions de M. de Struve [rela
tives aux operations geodesiques et a la figure 
de la terre] et sur la question academique 
qu'elles ont soulevee. 

Acad. d. Sci. Paris, Comp. Renri., XLV, 1857, 
669-674. 

Reponse aux observations de M. Verrier 
relativement a un rapport clans la seance prcce
dente sur !es entreprises geodesiques en Alle
magne. 

Acad. d. Sci. Paris, Comp. Rend., LVI, 1863, 
61).-72. 

Xouvel appareil puur mesurer Jes bases 
geoclesiques. 

Aca<l. d. Sci. Paris. Comp. Rend., LVI, 1863, 
372-38o. 

Remarks by l,E VERRIER, J&>-381. 

Sur les instruments geodesiques et sur la 
densite moyenne de la terre. 

Acad. d. Sci. Paris, Comp. Rend., LVI, 1863, 
557-566. 

Faye (Herve-Auguste-Etienne-Albans). (rap
porteru). Rapport verbal sur le protocole de 
la conference geodesique tenue a Berlin en 
avril 1862. 

Acad. d. Sci. Paris, Comp. Rend., LVI, 1863, 
28-34. 

Remarks by LE VERRIER, 34-3;. 

Sohre un nuevo aparato para medir bases 
geodesicas. [Comptes Rendus, 2 de marzo de 
1863.J 

Rev. d. Prog. d. Ciencias, XIII, 1863, 193-
204. 

--- (rapporteur). Commissionaires: Delau
nay, Laugier. Rapport sur l'ctat actuel de la 
geodesic et sur Jes tra\·aux a entreprendre par 
le bureau des longitudes, de concert avec le 
depot de la guerre, pour completer la partie 
astronomique du reseau geoclesique frarn;ais. 

Bur. d. Long., Ann., 1864, 385-451; Conn. 
cl. 'l'emps, 1864, 1-24. 

--- Sur la triangulation geodesique du pre
mier ordre, qui sert de fondement a la nou
velle carte de l'Algerie du depot de la guerre. 

Acad. d. Sci. Paris, Comp. Rend., LXXV, 
1872, I 142-1146. 

Xote accompagnant la presentation d'une 
notice autographiee sur la methode de moin
dres CarreS. I 

A cad. d. Sci. Paris, Comp. Rend., LXXX, 
1875, 352-357. 

Revd. in Jnhrh. iih. d. Fortschr. d. Math., VII, 
1875. Ill, hyD(RUNSl. 

Sur un incident qui s'est produit au Con
gres de Stuttgart. 

Acad. d. Sci. Paris, Comp. Rend., LXXXV, 
1877, 645-646. 

Regarding the geodetic connection of France 
und Spaiu. 

Peirce (C. S. ). On a method of swing
ing pen,lnlums for the determination of grav
ity proposed hy -. 

Am. Journ. Sci., XVIII, 1879, I 12-I 19. 

Su.r !es variations seculaires de la figure 
mathematique de la terre. 

Acad. d. Sci. Paris, Comp. Rend., xc, 1880, 
I185-1191. 

Sur la reduction des observations du pen
dule au niveau de lt>. mer. 

Acad. d. Sci. Paris, Comp. Rend., xc, 1880. 
1443-1447. 



APPENDIX NO. 8. A BIBLIOGRAPHY OF GEODESY. 539 
Faye (Herve-Auguste-Etienne-Albans). Rap

port sur un mcmoire de M. Peirce concernant 
la constante de la pesanteur a Paris et !cs 
corrections exigces par !es anciennes deter
minations de Borda et de Biot. 

Acad. d. Sci. Paris, Comp. Rend., xc, l88o, 
1463-1466. 

See PElRcg, Sur la valeur, etc. 

Sur une lettre du general Stebnitzki rela
tive a la figure de la terre .. 

Aca<l. <l. 8ci. Paris, Comp. Rend., xcvu, 
1883, 508-515. 

By order of tllc Acaden1y this communication 
wns printed in full. 

Cours d'astronomie de !'Ecole polytech
nique. Premiere partie. Astronomic sphe
riquc-description des instruments, thcorie 
des erreurs, geodcsie et gcographie mathc
matique. 

8°, Paris, 1881, pp. vi, 374. Gautliicr-Vil
lars. (Berlin, Royal). 

Revd. in Jnhrb. iih. d. Forlschr. d. Mnlh., xv. 
1883, pp. 951>-958, by LI>. [LAMPE). 

Sur !es rapports <le la geodesic avec la 
geologie. 

Acad. d. Sci. Paris, Comp. Rend., CUI, 
1886, 99-103, 295-299, 841-844; CXIX, 1894, 
521-s23. 

--: Lappa.rent (A. de). Sur lesrapportsde 
la geodesic avec la geologie. Reponse aux 
obsen·ations de l\I. -. 

Acad. d. Sci. Paris, Comp. Rend., cn1, 1886, 
772-774, 1221-1224. 

Reponse a une note de M. de Lapparent, 
en date du 22 novembre ( C. R., cn1, 1886, 
1040--1042), sur Jes conditions de forme et de 
densitc de l 'ccorce terrestre. 

Aca<l. d. Sci. Paris, Comp. Rend., CIII, 1886, 
1093-1101, 1221-1224. 

--- Sur la persistance de la figure mathcma
tique de la terre a travers lcs ages geolog
iques. 

Rev. scient. 23"'0 annee, No. 8, 1886, 225-
237, 

(Sur la Conference Geodesique reunie a 
l'observatoire de Nice.) 

Acad. d. Sci. Paris, Comp. Rend., cv, 1887, 

78o-784. 

Rapport sur le projet d'une mesure nou
velle de l'arc du Pcrou. 

Int. Geod. Cong., Verhandl., 1891, I 15. 

Faye (Herve-Auguste-Etienne-Albans). Sur 
l'hypothese du spheroide et sur la formation 
de la croute terrestre. 

Acad. d. Sci. Paris, Comp. Rend., cxn, 
1891, 69-73· 

Reduction au niyeau de la mer <le la 
pesanleur obser\'ee a la surface de la tcrre, 
par M. C. R. Putnam. 

Acad. d. Sci. Paris, Comp. Re111l., cxx, 
1 1895, lo81-10S6. 

I Fearnley ( C. ). llericht iiber die Gradmessungs
arbeiten in Norwegen. 

Int. Geod. Cong., Gen.-Ber., 1865, 39-42. 

Bcricht iiber die geodiitischen Arbeiten in 
Norwegen fiir <las Jahr 1871. 

Int. Geod. Cong., Geu.-Ber., 1871, 58-63. 

Bericht iiber die geodiitischen Arbeiten in 
Norwegeu pro 1875. 

Int. Geod. Cong., Geu.-Ber., 1875, lSo-181. 

--- 1111d Haffner (N. ). Bericht der norweg
ischen Commission. [Geodetic.] 

Int. Geod. Cong., Gen.-Ber., 1877, 292-294. 

Rcricht ii ber die geodiitischen Arbeiten in 
Norwegen fiir das Jahr 1878. 

Int. Geod. Cong., Gen.-Ber., 1878, 90, 

Bericht ii her die geodiitischen Arbeiten in 
Non~gen fiir das Jahr 188o. 

Int. Geod. Cong., Gen.-Ber., l88o, 22-23. 

--, Mohn (H. ), SchiUtz (0.) rmd Haffner 
(W. ). Geodiitische Arbeiten. Publication 
der 11orwegischen Commission der europii
ischen GradmeS8tmg. 
· I. Die Basis auf Egelberg bei Christiania 

und die Basis auf lHndenleret bei 1,eyanger, 
4°, Christiania, 1882, pp. [iii], 42 [86], 2 maps. 

II. Die Verbindung qer Basis bei Christi
ania mil der Hauptdreiecks-Seite Toaas-Kol
saas, Christiania, l88o, pp. 68, 1 map. 

III. Die Verbindung der Basis auf den Rin
denleret mit der Hauptdrciecks-Scite Stok
vola Haarskallen, Christiania, 1882, pp. 74-
176, l map. 

IV. Das 11i:irdliche Dreiecksnetz zur Ver
bindung der Haupt-Dreieckseiten Haarskal
len-Stok\'ola und Spaatiml-:::,:11\·erfjeld, Chris
tiania, 1885, pp. 18o-288, 3 maps. (Gore.) 

V. Das mittlere Dreiecksnetz, Christiania, 
1887, pp. 73, 1 map. 

VI. Das siidlichc Dreiccksnetz, Christiania, 
1888, pp. 71, l plate. 
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Fearnley (0. ). Bericht iiber die geodatischen 
Arbeiten in Norwegen fiir die Jahre 1881 und 
1882. 

Int. Geod. Cong., Gen.-Ber., 1881-82, 148-
150. 

-.-- Zur Theorie der terrestrischen Refraction. 
Int. Geod. Cong., Gen.-Ber., 1883, 13-27, 

Appendix 7. 

Bericht iiber die geodatischen Arbeiten in 
Norwegen fiir das Jahr 1883. 

Int. Geod. Cong., Gen.-Ber., 1883, 294-295. 

[Bericht iiber die geodatischen Arbeiten 
in Norwegen, 1885-86.] 

Int. Geod.Cong., Verhandl., 1884-1886, 149-
157. 

Fechner (Gustav Theodor). Ueberdie Bestim
mung des wahrscheinlichen Fehlers eines 
Beobachtungsmittels durch die Summe der 
einfachen Abweichungen. 

Ann. d. Phys. (Poggendorff), Jubelband, 
i874, 66-Si. 

Revd. in Jahrb. iib. d. Fortschr. d. Math., vr, 
1874, 729. . 

Ueber den Ausgangswerth der kleinsten 
Abweichungssumme, <lessen Bestimmung, 
VerwenJung und Verallgemeinerung. 

Ak. d. Wiss. Leipzig, math.-phys. Cl., Ab
handl., XI, 1874, l-76. 

Fedorow (Vasily Theodorovich) Vorliiufige 
Berichte Uber die von ihm in den Jahren 1832 
bis 1837 auf allerhochsten Befehl in West
Sibirien ausgefiihrten astronomisch-geogra
phischen Arbeiten. In Auftrag der kairerl. 
Akademie der Wissenschaften herausgegeben 
von F. G. W. Struve. · 

8°, St. Petersburg, 188;3, pp. xii, 179, l map. 
(British Museum.) 

Feer [sometimes'Fehr] (Johann). Ueber die 
trigonometrische und astronomische Vermes
sung des Rheinthales der Schweiz. 

Geogr. Eph. (Zach), III, 1799, 350-362, 
462-472. 

Feldt (Laurenti us). Formulre condition re 
Gaussianre de lineis in superficie curva bre
vissimis evolutio. * 

Brunsbergre, 1844. 

Formulre Besselianre de latitudine loco
rum geogr,aphica evolutio.* 

Brunsbergre, 1848. 

Fenner von Fenneberg (Ludwig Ferdinand). 
Ueber die Verschiedenheit der griechischen 
Stadien und Fussmaasse. 

8°, Berlin, 1858, pp. iv. 136. (Gore.) 
lnaugura!-Abhandlung, welche mil Genehm:

gung der phllosophischen Fac.ultaet zu 
lllarburg zur Erlangungder Doctonvuerde 
eiugericht. 

Fenner (P. ). Das \'erbindungsviereck zwischen 
den Dreiecksnetzen von•Spanien und Algier. 

Zeits. f. Vernies., II, 1882, 303-3o8. 

Die strenge Ausgleichung regelmassiger 
Polygonziige nach der Methode der kleinsten 
Quadrate und ihre Anwendung zur :N"iiher
ungs-Ausgleichung beliebiger Polygonziige. 

Zeits. f. Vermes., XVI, 1887, 249-271, 287-
297. 

Fergola (Emanue'le). Sulla posizione dell' 
asse di rotazione della terra, rispetto all' asse 
di figura. 

4 °, Napoli, 1874, pp. 32. (Gore.) 
Taken from Atti della R. Accndemia delle 

scienze fisiche e ntatetnatiche di Napoli, \'I, 
1874. 

Revd. in Jahrb, iib. d. Fortschr. d. Math., VI, 
1824. 725-726, by D [RUNS]; HELMERT, Astron. 
Gesell .. VierteljRhrs., x1 1 18j6, 94-103. 

Dimensioni della terra e ricerca della 
posizione del suo asse di figura rispetto a 
quello di rotazione. 

4°, Napoli, 1876, pp. 26. (Gore.) 
Taken fron1 Atti della R. Accademia delle 

scienzc fisiche e matemntiche di Napoli, v1 I, 

1875. 
Revd. in Jahrb. iih. d. Fortschr. d Math., VII. 

700-701, by JG. UuNG]; HELMERT, Astron· 
Gesell. Vicrteljahrs., XI, 1876, 28o-287. 

Di alcnue equazioioni relative alla teoria 
della fungioni ellittiche e teoremi di geometria 
che vi si connettono. 

Napoli 1882. 
(Taken from Dell R. Accademia della Scienze.) 

Fergola (Francesco). Relazione delle opera
zioni geodetiche eseguite nelle provincie set
tentrionali del regno di Napoli riguardanti la 
congiunzione della specola reale di Capodi
monte alla cupola di S. Pietro in Roma, e la 
rete de' triangoli che si lega alla triangola
zione provenienta dall' alta Italia. 

4°, Napoli, 1838, pp. 27. (British Museum.) 
Reprint from Annali civili de! regno delle due 

Sicilie, XVIII, 1838. 

Cenno storico dei lavori geodetici e topo
grafici eseguite nel R. officio topografico di 
Napoli, 185r. * 
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Ferguson (Jamee). Introduction to astronomy; 
describing the figure, motions, and dimen
sions of the earth; the different seasons; 
gravity and light; the solar system; the 
transit of Venus; the moon's motion; the 
eclipses of the sun and inoon, etc., with 
plates. 

8°, London, 1799, pp. 247. (Gore.) 

Fernandez (Leandro) y Jiminez (Francisco). 
Detem1inacion de la longitud de pendulo de 
segundos en ?l:lexico. 

S0
, Mexico, 1879, pp. 61. 

Separate fron1 Observatorio nstron6mico cen-1 
tral, 1878-79. 

Fernelius (Johannis) [Jean Fernel]. Cosmo-1 
theoria libros duos complexa. Prior, mundi 
totius et fonnam et compositionem: ejus su
binde partium ( qu<.e elementa et crelestia 
sunt corpora) situs ct magnitudines: obiu 
tandem motus quosius solerter referat. Pos
terior, ex motibns, sidem loca et passiones 

· disquisit: interspersis documentis haud preni
tendu aditum ad astronomicas tabulas suppe
ditatibus hrec, sejunctim tandem expedite 
prrebet planethodium. 

Fol., Parisiis, 1582, pp. [vii], 46, 36, 42. 
(Oxford, Bodleian.) 

--: Lalande ( J. de). Sur la mesure de la 
terre, que publia in 1828. 

Acad. d. Sci. Paris, Mem., 1S7S, 216-225. 

--: De Morgan (A.). On the history of -'s 
measure of a degree. 

L., E., D. Phil. Mag., xrx, 1841, 445-447; 
XX, 1842, 116-117, 230-233, 4o8-4II; XXI, 
1842, 22-25. 

---: Galloway (T.). Remarks on -'s meas
ure of a degree. 

L., E., D. Phil. l\:lag., xx1, 1842, 25-2S; xx, 
1842, go-98. 

Ferreira. de CO:Stro (A. G. ). Trabalho:; geode
sicos en Angola, reconhecimento do terreno 
para o estabelecimento de uma base geodesica 
e escolha de pontos para uma triangulas:ao de 
primeira orden. 

S0 , n. d., pp. 112, 3 plates. (Berlin, Geo
de'dc Institute.) 

Ferrero (Annibale). Memoria sobre la forma 
mas conveniente de los triangulos geodesicos. 

4 °, Madrid, l 853; Acad. d. Sci. Paris, Mem., 
II, 1S53, 77-84. 

Ferrero (Annibale.). Esposizione del metodo 
dei minimi quadrata. 

8°, Firenze, 1876, pp. x, 228, 1 plate. (South
ampton, Ordnance Survey.) 

Abstract by PEIRC>; (C. S.), Am. Jour. Mnth., I, 
1878, 5~3· 

·Sur la compensation d'un reseau trigono
metrique. 

Int. Geod. Cong., Gen.-Ber., 1877, 217-224. 

Note sur un procede pratique pour etahlir 
!'accord entre plusieurs bases d'une triani,'ll
lation. 

Astron. Nachr., xcvn, 18So, 179-182. 

Note sur la possibilite de calculer a priori 
le poids et la precision des resultats d'une tri
angulation par la connaissance de son canevas. 

Int. Geod. Cong., Gen.-Ber., 18So, 1-5. 

Rapport special sur les triangulations. 
Int. Geod. Cong., Gen.-Ber., lSSo, 1-76, 

App. 5. 

--- Avancement des travaux geodesiques en 
Italie. 

A. Frans:, A. S., 1S82, 86--<jI. 

--- Rapport sur l'etat actuel des travaux 
[geodesiques] en Italie [en 1883). 

Int. Geod. Cong., Gen.-Ber., 18S3, 252-257. 

Sur les triangulations de !'Europe avec 
un canevasgeneral a l'echelle de l: 10,000,000. 

4 °, Florence, 1884, pp. 91; Int. Geod. Cong., 
Gen.-Ber., 1884, ii, 1-91_. 

Lavori geodetici [Italy], 1SS4-1S86. 
Int. Geod. Cong., Verhandl., 1SS4-1886, 

143-145. 

Association geodesique internationale. 
Comptes rendus de la session de la commis
sion permanente a Nice, en 1887. Supple
ment: rapport sur les triangulations avec 
canevas general. · 

4°, [Florence, lS87], pp. 127. ~Gore.) 

Rapport sur les travaux [geodesiques] de 
l'ltalie. 

Int: Geod. Cong., Verhandl., 1887, VI, 1-2. 

-- e Allberiga. (M. ). Arte del Misurare. 
Parte l ". Calco Ii di compensazione col sis

tema dei miminl quadrate. 
Torino, l.890. 

Trans. of JORDAN (W.). Hnndbuch derYenner
sungskunde. 
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Ferrero (Annibale). Rapport sur !es travaux 
executes par !es commission geodesique Ital
·ienne en r88<rr8go. 

Int. Geod. Cong., Verhandl., 189I, I27-I30. 

Rapport sur !es travaux executes par la 
commission geodcsique Italienne. I 

Int. Geod. Cong., Verhandl., r892, Annexe 
B, VII, 191-193. 

Rapport sur !es triangulation presente a 
la Dixieme Conference generale a Bruxelles 
en 1892. 

Int. Geod. Cong., Verhandl., 1892, An
nexe A. 

Rapport sur !es travaux executes par la 
commission geodesiques Italienne danH le 
dernier exercice. 

Int. Geod. Cong., Verhandl., r892, 587-590. 

Rapport sur Jes travaux executes par la 
commission geodesique Italienne en I892-93. 

Int. Geod. Cong., Verhandl., I893, 168-I71. 

Rapport sur !es travaux executes par la 
commission geodesique Italienne. 

Int. Geod. Cong., Verhandl., 1894, 2I5-2I8. 

Rapport sur la triangulation. 
Int. Geocl. Cong., Ver hand I., 1895, II, An

nexe A, III. 

Rapport sur Jes triangulations. 
Int. Geod. Cong., Verh:lndl., 1898, Annexe 

II, pp. XIX, 454, 2 pl. 

Ferrera. On the potentials of ellipsoidal shells, 
elliptic lamin:.e and elliptic rings of variable 
densities. 

Quart. Journ. Math., XIV, I876, I. 

Fessenden (R. A.). A determination of the 
nature and velocity of gravitation. 

Science, XII, 1900, 740-745. 

Fester ( Diderich Christian). Betragtning over 
Middags-Linieu og Jorclens Figur. 

K. Xorskc Videns., Sam!., II, 1788, 7-52. 

FIGURE OF THE EARTH. Sl'e EARTH, 
FIGURE OF. 

FIGURE OF THE EARTH. See EARTH, 
FIGURE OF. 

FIGURE, ADJUSTMENT OF. 
ANDRAE (C. C. G.). Ueber die Ausgleichung cines 

Dreiecks11ctzl's. 
Int. Geo<l., Cong., Gen.-Ber., 11<n, 244-252. 

DA EYER (J. J. ). DieAullosung grosser sphiiroidischen 
Drcieckc. 

Astron. Nnchr., LXI, 1863, 225-240. 

FIGURE, ADJUSTMENT OF-Continued. 
BAEYER (J,J.). Ueber de Berechnung sphiiroidi

schcr Drciccke. 
Astron, Nachr., LXXI, 1868, 2Sg-314. 

-- Ausgleichung dues Dreiccksnetzes nach der 
Bessel'schen Metho<le. 

Berlin, 1871. 

-- Die Verthdlung der Fchlcr nach 'Vinkel
gleichung und nach Scitengleiehung. 

Berlin, 1871. 

-- Zerlegung eines Dreiccksnetzes nach Grup
pen. 

Int. Geod. Cong., Cen.-Bcr., 1877 1 203-207. 

-- Vergleichung einiger Hnuptdreiecksketten 
mit der ncssel'schcn !\.fethode. 

Berlin, 1879. 

BAUR (C. W.). Die Ausglcichug der Richtungen in 
einetn Dreiecksnetz mit unvolstlindige1u Central
systcm. 

Stuttgart, 1857. 

DIVER (P.·E.). Sur une nouvelle ni~thode de con
duire ct de calcnler les triangulations grod~siques. 

Acad. de Belgique, Bull., xx1n, 1856, w-148. 

BOKIJEN (0.). Ucl>cr die \Vinkclsumtnc in Drei
ecken .. 

Arch. d. Math. (Grunert), XI.III, 1865, 18-25. 

BuRSCH (A.). Ueberden EinllussderWahlverschie
dener Nullrichtungeu auf die Ausgleichung von 
Richtungsbeobachtungen. 

Astron. Nachr. 1 xcvu, 1h8o, 181-186. 

BORSH (0). Ucber die Ausglcichung einer 1u11 ein 
Polygon gelegten geodtitischen Dreieckskette. 

Astrou. Nach., LXXXI, 1868, 265-268, 37~3!-fo. 

DRE~IIKF.R (C.). Ueber Winkelmessung und Aus
gleichung. 

Astron. Nnch., 1Jxxx1x, 1877, 65-78. 

-- Dns rheinische Dreiecksnetz. Die Netzaus
gleichung. 

Berlin, 1876 ( 1882). 

COLE ( \V. H. ). Note on the sitnultaneous reductions. 
India, Trig. Survey, vr, 188o1 161-164. 

?OOI.ITTLE (M. H.). Closing of a circuit of triangu
lation. 

U.S. C. nnd G. Survey, Rep., 1875, 282-292. 

Dot:GI,AS (H. M.). The adjustment of triangulation. 
School of Mines Quarterly, XIV, 2&)-318. 

EVEREST (G.). On the corrections requisite for the 
triangles which occur in geodesic operations. 

Roy. Astron. Soc. 1 Mcn1., II, 1826 1 37-44. 

Ft;NNER (P.). Die streuge Ausgtcichuug rcgelnuis
sigcr Polygouziigc ... 

Zeits. f. Venues., XVI, 1887, :14.g-271, 287-297. 

FERRERO (A.). ="ok SUI' un proc~d(, practique pour 
etal.>tir l'accord cntre ptusieurs bases d'une trian
gulation . 

.Astrou. Nachr., xcvII, 1880, 177-182. 

FOi.QUE (F.). Ta boa para determinnr a inlluencia do 
crro dos nngulos sobre o calculo dos !ados do 
triangulo. 

Lisboa, 1854. 

FOREST (B. l,. DE). On adjusment fonnulas. 
Analyst, IV, 1877, 79-86. 107-113. 
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FIGURE, ADJUSTMENT OF-Gontinued. 
POREST (E. L. DE) On repented adjustments. and 

on signs of residuals. 
Analyst, v, I&78, 65-72. 

--On the limit of repented adjusttnents. 
Analyst, v, I878, I29"-I40. 

HANSE:s (P. A.) Ueber die Anwendung der Wnhr
schcinlichkeitsrechnung auf geodlitische Vern1es
sung. 

Astron. Xachr .. IX, I83r, r8<)-2I9, 237-262. 

-- . . . Ahleitung des Ausgleichnngsvcrfnhrens 
cincs Drciecksnctzes. 

K. sticlts. Ges. cl. 'Viss., 111nth.-phys. Cl., Der., xx, 
1868, 129-150. 

-- Entwickclung eincs ncuen veriinderten Ver
fnhrens zur Ausgleichung eincs Dreiecksnetzes. 

K. siichs. Ges., Abhandl., XIV, I8691 I85-287. 

HEL:O.tERT (F. R.). Dcitriige zur Theorie dcr Aus
gleichung trigonon1etrischer Netze. 

Zeits. f. Math. (SchlOmilch), xIY, 1869, I74-2o8. 

-- Die Ausgleichung nach der Methode. der 
kleinsten Qundrute. 

J,eipzig, I872. 

-- Ausgleichung von syrnmetrisch angeordneten 
Richtuugsbeobnchtungen einer Station. 

Zeits. f. Vern1es., x1v1 18851 263-266. 

-- Ucber eine Vereiufnchung Uci cler Einfilhr· 
ung vou Stationsergebnissen in die Ausgleichuug 
dues Dreiecksnetzes. 

Astron. );achr., cxxxl\", 1894, 281-2¢; Jahr 
Fortschr. d. Math., xxv, 1893-1894, 1835. 

HENNESSEY (J. II. N.). On the dispersion of circuit 
errors of triungulution after the nngles have been 
corrected for figural conditions. 

Inclin, 'rrlg. Survey, 11, 18731 viii, 151-176. 

-- Reduction of the X. W. qundrilaternls. 
India, 'l'rig. Survey, II, 1873, x, 177-253; x11 1 283-318. 

JORDAN (\V.). Eiue lncouzequcnz in n1nnche11 Drei· 
ecksnctzausgleichungen. 

Astron. Nnchr., I,xxxv, 1875, 6<)-72. 

-- Ausgleichung eincs Trinngulirungsnetzes 111it 
Repetiti011swinkcl111essung. 

Zeits. f. \'ern1cs. 1 VII, 187R, 18-34, 120. 

-- l7ebcr die giinstigstc Seitengleichung int 
Viereck. 

Zeits. f. Vermes., IX, 188o, 65-73. 

-- Zur Thcorie cler Polygonziige. 
Zeits. f. Vennes., x111, 1884, 197-203, 229-238; xv, 

IS86, 332-335. 

-- Yers1=hidene lletrachtungen iiber Polygon
zugc. 

Zeits. f. Venues., XVIII, 188<}, 4cr42. 

-- Giinstigsle Seitengleichung itn Vierech. 
Zeits. f. \·ennes., xx1u, 1894, 175-182. 

KERSCHBAUM (f~.). t•eher \Viukelnttsgleichung. 
Zeits. f. \'ennes., Ill, 1874, 85-S9. 

KLINGATSCJI. Znr grnpischeu Ausgteichung von 
l't>lygonziigen. 

Zeits. f. Vennes., xxI. I9oo, 540-548. 

KOLL (0.). Giinstigste Seitenglekhuug i111 Viereck. 
Zeits. f. Venues., xxu1, I894, 235-240. 

FIGURE, ADJUSTMENT OF-Continued. 
KROGER (I...). Zur Ausglcichung von Polygonen 

und von Dreiecksketten, und Uber die inter· 
nntionnle Nnhrungsfonnel fiir den tnittleren 
Winkelfehlcr. 

Zcits. f. l\lnth. (Schlomilch), x1,vu, I902, I57-I¢. 

Kt:MMELL (C. H.). Strenge Gleichungen zwischen 
den Seiten eines Dreiecksnetzcs. 

Astron. Nachr., LXXXJX, I877, 49"""58. 

LAPLACI' ( l'.-S. DE). Application du calcul des prob
abilitl:s nux opfrations gl!od~siques. 

Journ. d. Phys., 1 .. xxxv, 18171 145-148 ... ; Ann. d. 
Chin1., XII, 1819, 37-4 I. 

LIAGRE (J.-ll.·J.). Sur la compensation d'nn r~seau 
trigon0111~trique. 

Int. Geod. Cong., Gen.-Der., 1877, 224-226. 

MAREK (J .). l'eber die Ausgleichnng trigonometris
cher Anschlussnetze. 

7.eits. f. Vennes., III, I874, I59"-I 76. 

NELL (A. M.). Schleiermnch,s;rs Methode dcrWink
elausgleichung in einetn Dreiecksnetze. 

Zeits. f. Vennes., x, 1881 1 I-II, Ioc_r121i XJI, I883, 
3I3-320. 

-- Uber die Losung polygonometrischen Auf
gaben. 

Zeits. f. Venues., XXII, 1893, 48<)-495. 

P1>TERS (C. A. F.). Ueber die Zerlegung eines 
Dreiecksnetzes nach Gruppen und ihre At1s· 
gleichung ... 

lut. Gt.aod. Cong., Geu.·Der. 1 1877, 210-216. 

PROUDZYNSKI (D. VON). Ueber die Aufstellung Be
dingungsgleichungen geodatischer Dreiecks
ketteu. 

Astron. Nachr., LXXI, 1868, 145-154; LXXV, 1869, 81-
90. 

PUISSANT (L.). . .. sur l'applicntion du calcul des 
probabilit~s aux mesures gl!odl!siques. 

Acad. d. Sci. Paris, :1-!cm., xt, IH32, I23-156. 

SADEDECK (D. A. M.). Dus hcssische Dreiecksuetz. 
Berlin, 1882. 

SCHIAPARELLI (G. \'.) Sulle compensazioni delle 
reti trigouon1etriche di grnndc cstensione. 

Ist. Lombardo, Rend., II, 1865, 348-359; m, 1866, 27-
4i. 

SCllOLS (CH. ::I!.). Over <le nnnsluiting mu een 
driehoeksnet "·an tngere orde unu een clrie· 
hoeksnet van hoogere orde. 

K. Ak. van \Vetens. Atnsterdam, Versl., XVI, l88o, 

297-349. 

SCHOTT (C. A.). ll!ethod of ndjustment of the sec
ondary triangulation of Long Island Sound. 

U. S. C. and G. Survey, Rep., 1868, 140-146. 

-- Method of closing n circuit of trinngulntiou 
under certain conditions. 

U. S. C. nnd G. Survey, Rep., 1875, 2;9-292. 

SCHRF.IDER.(0.). Die Anordnung dcr Winkelbeob
nchtung itn GOttingcr Basisnetz. 

Zeits. f. Vennes., XI, 1882, ll9""161. 

Vi>LTMANN (W.). Bcstimmung der Unbekannten 
einer Ausgleichungsaufgabe ... 

Zeits. f. Vennes., xv1, I887, 345-356. 

VORLXNDER (J. J.). Arusgleichung der Pehler poly
gonometrischer 1'-less1111ge11. 

l,eipzig. 1858. 



544 COAST AND GEODETIC SURVEY REPORT, 1902. 

FIGURE, ADJUSTMENT OF-Continued. 
VORLA:<DER (J,J.). Ilemerkungen iiberdas numer

ischc Eliminiren bei geodlitischen Opcrationen. 
Zeits. f. ::IIath. (Sch!Omilch), III, 1858, 16-22. 

--.- Zur praktischen Geometrie. 
Zeits. f. Math. (SchlOmilch), III, 1858, 1&j-193. 

-- Vchcr die Fehlcrnusgleichung der I..,inien· 
nctze. 

Zeits. f. Vcrn1es., III, 18j4 1 390-401; v, 1876, 155-174. 

WRIGHT (T. W.). On the adjustment of ohserva
tions. 

Van Nostrand's !\lag., xxvux, 1883, 41g-4,36, 473-505; 
New York, 1884. 

A:<m;. Ilericht der Special-Commission ii her Punkte 
5A und 5Il des Programs der im Jahre 18;6 in 
Briissel vercinigten permanenten C01nn1ission 
der europaischen Gradmessung. 

4°, Berlin, I877, pp. 33. 
Regarding different methods of adjusting a 

chain oi,triangles. 

Finck (B. ). Mouvement du pendule. 
' Nouv. Ann. Math., XIX, 186o, 449-457· 

Chute des corps qui tom bent d'une grande 
hauteur.' 

Acad. d. Sci. Paris, Comp. Rend., L\"I, I863, 
957. 

Finger (Joseph). Ueber ein Analogon des 
Kater'schen Pendels und <lessen Anwendung 
zu Gravitationsinessungen. 

K. k. Ak. d. \Viss., Sitz.-Ber., I,XXXIV, I881, 
ii, 168-193. 

Fineka Vetene. Soc., tlfvers., for Ofversigt af 
Finska vetenskaps societeten forhandlingar. 

4°, Helsingfors, 1838+. (\Vashington, Con
gress.) 

Fiorini (Matteo). Sulle triangolazioni topogra
fiche. 

Accad. Sci. Bologna, Rend., l86I-1862, 107-
II I. 

Firmenich. Directe trigonometrische Berech
nung' der Aufgabe der unzugiinglichen Ent
fernungen. 

Zeits. f. VermeE., VIII, 1879, 254-255. 

Firmenger (Thomae). A copy of the experi
ments made at the Royal Observatory, with a 
view to establish a standard of weights and 
measures by determining the length of the 
seconds pendulum 

Phil. Mag. (Tilloch), Xl,V, 18I5, 33-38. 

Obser".ations on the measurement of an 
arc of the meridian. 

Phil. Mag. (Tilloch), LIV, 1819, 6cKi2. 
Advances the new theory that "in an ellipse 110 

two points ha,·e the same radius of curva
ture in the san1e quadrant; taking, there
fore, any part of a meridional line upon 

Firmenger (Thoma.s)-Continued. 
the earth's surface, and conceiving this as 
nu arc of nn ellipse, the radius of curvature 
at each extremity of the arc will not have 
the san1c center; and therefore the differ
ence of the zenith distances of any ~lnr, 
taken at the hvo extremities, will not be n 
correct measure of the elliptic arc, or rather 
of an arc of a circle of curvature, which 
the forn1er requires." 

Fischer (A.). Die Gestalt der Erde und die Pen
delmcssungen. 

Astron. Nachr., r,xxxvrn, 1876, 81-98. 
I,etter from HAN:< (].), 203-2o8; reply, 24;-252. 
Revd. in Jahrb. iib. d. Fortschr. d. Math., VIII, 

I876, 726-728, by Il[Rt:NS]. 

---: Hann (J. ). Ueber "die Gestalt der Erde 
und die Pendelmessungen" von --. 

Astron. Nachr., r,xxxv1n, 1876, 203-208, 
3o3-3o8. 

Bericht iiberdie Arbeiten des geodatischen 
Instituts, 1878, 1879, 188o, 1881-1882, 1883. 

Title in full under llAEYER (J. J.). 

Der Einfluss der Lateralrefraktion auf das 
Messen von Horizontalwinkeln. 

4°, Berlin, 1882, pp. 73. (Gore.) 
Publication des konigl. preuss. geodiitischen 

Instituts. 

Versuche, den Gang der Temperaturen 
des Plati11-, Iridium- und des Messungs-Stabes 
am Brummcr'schen Basis-Apparat, sowie den 
Temperaturunterschied beider Stabe selbst 
durch Thermo-Elemente zu bestimmen. 

Astron. Nachr., CUI, 1822, 33-46. 

Lothabweichungen in der Umgebung von 
Berlin. 

4°, Berlin, 1889, pp. VI, r55, 6 plates. 
(Gore.) 

Lothabweichungen in der Un1gebung von 
Berlin. 

Himmel um'l Ertle, ii, 1890, 303-3o8; 353-
362. 

Das Berliner Basisnetz, I885-1887. 
4°, Berlin, 1891, pp. 87. 

Fchlerausgleichung auf mechanischen 
Wege. 

Zeits. f. Vermes., xxv1n, I899, 655-66o. 

Verfahren zur Ausgleichung von Beob
achtungsgrossen auf mechanischem Wege 
und Anwendung auf Ausgleichung nach der 
Methode der kleinsten Quadrate. 

Zeits. f. Vennes., xxvnr, 1899, 553-557. 



APPENDIX NO. 8. A BIBLIOGRAPHY OF GEODESY. 545 
Fischer (Johann Carl). Anfangsgrunde der 

Feldmesskunst, zum Gebrauch der Vorlesun
gen, entworfen von -. 

8°, Jena, 1795, Pl'· [iv], 4o8, 8 plates.· 
. 2d ed., Leipzig, 1831. 

Fischer (Philipp). Lehrbuch der hoheren 
Geodasie. Erster Abschnitt, enthaltend: Die 
Theorie der Beobachtungsfehler und ihre Aus
gleichung durch die Methode der kleinsten 
Quadrate. 

8°, Darmstadt, 1845, pp. viii, 186. 
Zweiter Abschnitt, enthaltend: Die Beo

bachtungsarbeiten und Instrumente. 
Darmstadt, 1846, pp. vi, 266, 4 plates. 
Dritter Absclmitt, enthaltend: Die Berech

nungen. 
Darmstadt, 1846, pp. vi, 303, I plate. 

(Gore.) 

Untersuchungen iiber die Gestalt der 
Erde. 

8°, Dannstadt, 1868, pp. viii, 318. Diehl. 
(Gore.) 

Revd. in Jahrb. Ub. d. Fortschr. d. Math., 1, 

1868, 390-391, by ll(RUNS). 

Fisher (George). On the figure of the earth, as 
deduced from the measurements of arcs of 
the meridian and observations on pendulums. 

Quart. Journ. Sci., VII, 1819, 299-312. 
In this he refuted the accepted theory that the 

measured length of arcs of the meridian 
are proportional to the radii of curvature al 
themiddlepointof the arc•; to which is added 
a table showing the amount of error in the 
amplitude of the celestial ore subtending 
each degree of latitude. '!'his table was 
computed by estimating the efficacy of that 
part of the centrifugal force in every degree 
of latitude, by which a plumb line will de
viate toward the southward from a line 
drown to the earth's center front a point on 
the surface, supposing the earth n perfect 
sphere, and the difference of the deflections 
at ench extremity of the measured arc will 
be the error in the celestial angle subtend
ing that arc. 

Fisher (Osmond). On the inequalities of the 
earth's surface, viewed in connection with the 
secular cooling. 

Phil. Soc. Camh., Trans., xn, 1879, 414-433. 
Revd. in Jahrb. ilb. cl. Fortschr. d. Math .. 1x, 

187]. 774-775, by GLR. (GLAISHER]. 

On the inequalities of the earth's surface 
as produced by lateral pressu::e, upon the hy
pothesis of a liquid substratum. 

Phil. Soc. Camb.,Trans., xn, 1879, 434-454. 
Revd. in Jahrb. ilb. d. Fortschr. d. Math., 1x. 

1877, 775, by GLR. (GLAISHER). 

10515-03--35 

Fisher (Osmond). On the variation of gravity 
at certain stations of the Indian arc of the 
meridian in relation to their bearing upon the 
constitution of the earth's crust. 

L., E., D. Phil. Mag., xxn, 1886, 29. 
Revd. in Ann. d. Phys. (Poggcndorff), 1887, 5. 

Densities of the earth's crust. 
Phil. Mag., xxxvn, 1894, 244. 

Revd.: Wied. Beibl., 18, 1894, 10n. Fortschritte 
d. phy. L. pt. 3. 1894, 538-539. 

The pendulum and geology. 
Nature, XLI, 1895, 433-495. 

RC\'. of Putman (G. R.). Resultsofn transcon
tinental series of gravity measure1nents. 

Physics of the earth's crust. 2d ed. 
8°, London, 1899, pp. xvi, 391. 

Flammarion. How the earth was regarded in 
old times. (From the French of Flamma
rion.) 

Pop. Sci. Month., x, 1876, 542-553. 

Fliedner (Conrad). De pendulo imprimis de 
pendulo centrifugo. 

4°, Hersfeldre, 1841, pp. 20, 1 plate. (Ber
lin, Royal.) 

"Fligely. Bericht iiber die im Sommer 1863 in 
Bohmen ausgefiihrten geodatischen Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1863, 15-16. 

Bericht anschliessend an den Oesterreich 
betreffenden Absatz des General-Berichtes pro 
1863. 

Int. Geod. Cong., Gen.-Ber., 1864, 24-26. 

Bericht iiber die von der Triangulirungs
und Calcul-Abtheilung des militiir-geographi
schen Institutes im Sommer r865 fiir die 
mitteleuropaische Gradmessung ausgefiihrten 
astronomisch-geodatischen Arbeiten. (Aus
tria.) 

Int. Geod. Cong., Gen.-Ber., 1865, 17-19. 
. Bericht iiber die fiir die mitteleuropii.ische 

Gradmessung im Jahre 1866 von Seite Oester
reichs ausgefiihrten astronomisch - geodiiti
schen Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1866, 53-55. 

Bericht iiber die fiir die europaische Grad
messung im Jahre 1868 ausgefi:hrten astrono
mischen und geodatischen Arbeiten. (Aus
tria.) 

Int. Geod. Cong., Gen.-Ber., 1868, 5i-59· 

--- Bericht iiber die im Sommer 1869 in der 
osterreichisch-ungarischen Monarchie ausge
fiihrten astronomisch-geodatischen Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1869, So-83. 
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Fligely. . Bericht iiber <li~ in ~ler i.isterreichisch- ! Folie (F.) ct Liagre ( J. -B. -J.). Rapport a 1~ 
ungan~_chen l\fonarcln~ 1111 s~~~mer 1870 I commission permaneute de l'As8ociation geo-
ausgefuhrten astronom1sch geodatischen Ar- dcsique internationale. 
beiten. Acad. <le Belgique, Bull., XLI, 1876, 397-407. 

Int. Geod. Cong.• Gen.-Ber. • l870, 27-29· --- ct Houzeau (J.-C. ). Sur Ia triangulation 

Flint (A. R.) and Woodward (R. S. ). Results du royaume. 
of some experiments made to determine the Acad. de Belgique, Bull., r, 1881, 867-872. 
variations in length of certain bars at the Sur !es travaux necessaires pour completer 
temperature of melting ice. le reseau geodesique beige. 

Am. Joum. Sci., xxv, 1883, 448-459. Acad. de Belgique, Bull., vr, 1883, 422-423. 

Flint (A. R. ). A brief control for general solu- Folque (Filippa). Memorias sobre os trabalhos 
tions of normal equations. geodesicos executados em Portugal. Publi-

Ann. :\lath., rv, 1888, 182-185. cada por ordem sua magestade. 

Fockens (Gerard Regner). Tubi culminatorii 40 • Lisboa, rS4i, PP· 859, 4 plates. (Wash-
ington, Congress.) 

varii usus, tum in astronomia tum in geodesia, 
experantur et exemplis illustrantur. Memoria sobre os trabalhos geodesicos 

Acad. Lugd.-Bat., Ann., 1336-37, i-rro. executados em Portugal. 
Acad. Sci. Lisboa, l\Iem., r, 1843, r-140; II, 

Foerster (Wilhelm). Sur la toise de Peron. 1343 , 1_291 ; II, 1g43, ii, 1_163; rrr, 1343 , 1_ 59, 
Lettre de M. Foerster a l\I. Wolf. 233-333; m, 1843, ii, 1-435. 

Acad. d. Sci. Paris, Comp. Rend., crrr, 1886, ' 
122-124. 

Remarks by !\f. Wolf. 124. 

Schrieben an die pennanente Commission 
der europaischen Gradmessung. 

Int. Geod. Cong., Gen.-Ber., r88o, 48-49. 
Concerning the length of a standard toise. 

--- Be.eyer (J. J. ). Antwort auf einen Brief 
von-. 

Int. Geod. Cong., Gen.-Ber., 188o, 50-53. 

-- Peters (C. F,. W. ). Bestimmung der 
Lange des eiufachen Secundenpendels in 
Altona, Berlin und Konigsberg. ::\Iit einer 
Bemerkung von -. 

Astron. Nachr., xcrx, 1881, 379-382. 

1111d Pa.schen (P.). Grossherzoglich 
mecklenburgische Landesvermessung. 

Schwerin, 1882. 
Title in full under PASCHEN (P.). 

Anschluss der Normale der deutschen 
Maasse und Gewichte an das neuen Proto
type des )1eter und des Kilogram. 

4°. Berlin, 1895, pp. 2o6. 16 fig. 

Mittheilung iiber die neneren Arbeiten 
des Internationalen Maass- und gewichts - In
stitute zu Breteuil bei Paris, vortrag. 

Vereinsblatt cier Deutschen Gesellschaft fiir 
::.\lechanik u Optik, 1897, 161-164, 169-173. 

Folie ( F.). Sur le calcul de la densite moyenne 
de la terre, d'apres les observations d' Airy. 

Acad. a.e Belgique, Bull.' XXXIII, 1872, 389-
409. 

Rapport de l\I. Laigre, 36<)-311: rapport de :If. 
Gilbert, 371-372. 

Instruci;0es pelas se devem regular o di
rector e officiaes encanegados dos trabalhos 
geodesicos e topographicos do reino. 

8°, Lisboa, 1850, pp. 43, 14. Supplementos 
Lisboa, 1851, pp. 27; Lisboa, r 853, pp. II'. 
(Vienna, Geographic Institute.) 

--- Taboas para o calculo da reduc1,:ao ao 
centro. 

8°, Lisboa, 1823, pp. 35. (Vienna, Geo
graphic Ir.stitute.) 

--- Taboa para detenninar a influencia do 
erro dos an.gulos sobre o calculo dos lados do 
triangulo. 

8°, Lisboa, 1854, pp. 12. (Vienna, Geo
graphic Institute.) 

Taboas para o calculo das distancias a 
meridiana e a perpendicular. 

Lisboa, 1855, pp. 95. (Vienna, Geographic 
Institute.) 

Instrucs:oes para a execus:ao, fiscalisa1,:iio, 
e remuneras:ao dos trabalhos geodesicos e 
chorographicos <lo reino. 

8°, Lisboa, 1858, pp. 79, 3 plates. (Vienna, 
Geographic Institute.) 

Diccionario do servii;o dos trabalhos geo
desicos do reino. 

8°, Lisboa, 1861, pp. 19. (Vienna, Geogra
phic Institute.) 

Co!lecs:iio de taboas para facilitar varias 
calculos astronomicos e geodesicos. 

8°, Lisboa, 1865, pp. 151, 1 chart. (Washing
ton, Congress.) 

In the inner title "geodesicos" is 01nitted. 
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Folque (Filippa). Rapport sur les travaux geo-1 

dcsiques du Portugal et sur l'etat actuel de 
ces mcmes travaux pour etre presente a la ! 
commission permanente de la conference in- I' 

ternationale. 
4°, Lisbonne, l86S, pp. 20, l map. (Gore.) 

Relatorio dos trabalhos executados no 
Instituto geographico durante o anno econo
mico 1 S66-67. 

S0 , Lisboa, 1S6S, pp. 30. (Vienna, Geogra
phic Institute.) 

Instrucs:oes sobre o servis:o geodesico de 
primeira ordem. 

S0
, Lisboa, 1S70, pp. 69. (Vienna, Geogra

phic Institute.) 

Direcs:ao geral dos trabalhos geodesicos, 
topographicos, hydrographicos e geologicos 
do reino. Relatorio dos trabalhos executados 
n'esta direcs:ao desde o 1°. julho de 1S68 a 31 
de dezembro de 1869. 

S0
, Lisboa, lS72, pp. 23. (Vienna, Geogra-

phic Institute.) 
Durante o anno de IS70, Lisboa, 1S72, pp. 21. 
Durante o anno de 1S71, Lisboa, 1872, pp. 20. 

Duratite o anno de IS72, Lisboa, 1S73, pp. 19. 
Durante o anno de IS73, Lisboa, 1S74, pp. 17. 

Instrucs:oes e regulamento para execus::i.o 
e fiscalisas::io dos trabalhos geodesicos, choro
graphicos e hydrographicos do reino. 

8°, Lisboa, IS74, pp. 152, 7 charts. (Brussels, 
Cartographic Institute.) 

Fontana (Gregorio). Sopra alcune particolarita 
concernenti la gravita terrestre. 

Soc. ltaliana, Mem., VIII, 1799, 124-134. 

Fontenelle. Sur la longueur du pcndule dans 
la zone torride. (H.) 

Acad. d. Sci. Paris, 1736; Hist., ll5-ll7. 

Fonvielle (Wilfrid de). Le metre international 
definitif. 

12°, Paris, 1875, pp. xvi, 140. (British ::\lu
seum.) 

Forbiger (Albert). Handbuch der alten Geo
graphie, aus den Quellen bearbeitet. 

S0
, Leipzig, 1842, pp. xvi, 66S; Leipzig, 1844, 

pp. x, 918; J,eipzig, 1S48, pp. vi, 118o. (Oxford, 
Bodleian.) 

Vol. I contains scattered references to the length 
of degrees as determined by the ancient 
Greeks nnd Egyptians. 

Fordyce (George). Account of a new pendulum. 
Roy. Soc. London, Phil. Trans., 1.xxx1v, 

1794. 2-20. 

Forest (E. L. de). On adjustment formulas. 
Analyst, IV, 1S77, 79-S6, I07-II3. 

On repeated adjustments, and on signs of 
residuals. 

Analyst, v, 1S7S, 65-72. 

On the limits of repeated adjustments. 
Analyst, v, 1S7S, Il9-I4o. 

On the grouping of signs of residuals. 
Des Moines, Analyst, v, 187S, 1-6. 

On unsymmetrical adjustments and their 
limits. 

Des Moines, Analyst, VI, 1S79, 140-14S, 161-
I70; VII, 1S8o, I-9. 

Law of facility of errors in two dimen
sions. 

Analyst, VII, 188o, 169-176; VIII, 1SS1, 3--9. 
41-4S. 

On the elementary theory of errors. 
Analyst, VIII, 1881, 137-14S. 

Forrest (James): Hamilton-Smythe (A.). 
Comparison of British and metric measures. 
Edited by-. 

London, 1SS5. 
Title in full given under HAMJLTON·S:otYTHE 

(A.). 

Forsch (E. von). Memoirs of the army topo
graphic department of Russia. Vols. xxrx
XLI. 

St. Petersburg, 1S6S-1886. 

Bericht iiber die geodatischen Arbeiten 
in Russland. 

Int. Geod. Cong., Gen.-Ber., 1S71, 42-52. 

Rapport sur les travaux geodesiques en 
Russie pendant l'annee 1S74. 

Int. Geod. Cong., Gen.-Ber., 1Sj4, 75-76. 

Rapport sur lcs travaux geodesiques en 
Rus!;ie en 1875. 

Int. Geod. Cong., Gen.-Ber., 1S75, 213-214. 

Rapport sur les travaux geodesiques en 
Russie en 1S76. 

Int. Geod. Cong., Gen.-Ber., 1876, 121-122. 

Bericht iiber die geodatisehen Arbeiten 
in Russland fiir das Jahr 1S78. 

Int. Geod. Cong., Gen.-Ber., 1878, 105-106. 

Bcricht ii ber die geodiitischen Arbeiten 
in Russland fiir das Jahr 1S8o. 

Int. Geod. Cong'., Gen.-Ber., 18So, 35. · 
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Forsch (E. von). General-Bericht iiber die im 
letzten Triennium in Russland ausgefiihrten 
astronomisch-geodiitischen Operationcn. 

Int. Geod. Cong., Gen.-Ber., 1881-82, r2:S-
126. 

Note sur Jes experiences avec le pendule, 
executees en Russie dans Jes derniers temps. 

Int. Geocl. Cong., Gen.-Ber., 1883, 29-30. 

Forti (Augusto Ottavio). Geometria pratica. 
La teorica degli errori, eel ii metodo dei 
minimi quadrate con applfcazioni alle scienze 
d' osservazione. 

8°, Milano, 18&:i, pp. dii, 93, 3 tables. 
(British Museum.) 

Foster (Henry) and Hall (Basil). Details of 
experiments made with an invariable pendu
lum. 

Roy. Soc. London, Phil. Trans., cx1II, 1826, 
21 I-288. 

--: Pouillet (C.-B.-M. ). Lettre du Capi
taine B. Hall au-. Sur les observations du 
pendule invariable a Londres, aux lies Gala
pagos, etc. 

Bull. Sci. Math. (Saigey ), I, 1824, 151-I52. 

Account of experiments made with an in
variable pendulum at the Royal Observatory 
at Greenwich and at Port Bowen on the east
ern side of Prince Regents Inlet. 

Roy. Soc. London, Phil. Trans., IV, 1826, 
1-70. 

[Notice of his pendulum observations in 
different parts of the world.] 

Roy. Astron. Soc., Month. Not., III, 183I-
1833, 66-68. 

Baily(F. ). Experiments made by the 
late Capt. F. with the pendulum in his scien
tific voyage, 1828-1831. 

Roy. Astron. Soc., Mem., VII, 1834, 1-378; 
Month. Not., III, I833-1836, I-3. 

and Hall (B. ). Experiments made with 
an invariable pendul111i1 near the equator and 
on the coast of :i\iexico and Brazil. 

Ediub. Phil. Journ., x, 1824, 91-95. 

Foucault (Leon): Grunert (J.A. ). Theorie 
der pendelversuche von - mit Riicksicht auf 
die ellipsoidische Gestalt der Ertle. 

Arch. d. Math. (Grunert), XXVIII, 1857, 
223-248. 

Fouchy (G. de). Sur la comparaison des difier
entes toises qui ont servi a la mesure des 
d!!gres terrestres. ( H. ) 

Acad. d. Sci. Paris (Hist.), 1772, 8-13. 

Fourcade (H. G.). On the repetition vf ang'.es. 
Astron. Nachr., cxxxv, 1894, I07-116. 

Fourier. l\lemoirc sur le refroidissement secu
laire du globe terrestre. 

Ann. d. Chim., XIII, 1819, 418; Paris, Bull. 
des. Sci., I\', 1821, 49. 

FRANCE. 
IlASSOT (I .. ). I,a Gt!od(:sie Francaise. 

Soc. cl. Geog. Bull., XII, 1691, 162-1&,. 

-- Sur la nouvelle 111Cridienuc dt! J-.~rancc. 
Acad. d. Sci., Paris. Comp. Reud., cxv, 18<}2, 7cX>-7o8. 

-- Rapport zur Jes travaux du service gCograph· 
iqne de France. Octohre 1594-0ctohrc !&JS· 

Int. Geocl. Cong., Vcrhandl., 1&]5, H, 202. 

BEAUMONT (E. DE). Rnpport sur Jes trnvaux gfo
desiques rl'latifs a la nouvelle d~tcrminntion de 
la n1Cridiennc de France. 

Acad. d. Sci. Paris, Comp. Rem!., LXXVIII, 1874. 
;23-736. 

D•:ssEL (F. W.). t;ehcr einen Fehler in der Rech-
1111ng der frnnzOsischen Gradnwssung ... 

Astron. Nachr., xrx, 1841, 97-II6. 

BoNNIO (R.). Opt!rations gcodcsiqucs [in France]. 
Dt!p()t de la Guerre, Mcm., 1, 1829, 25-78. 

BOURGEOIS. Rapport zur !es travaux g(.,,cl(:siques 
executes en Prn11ce, 189S-1900. 

Int. Geod. Cong., \'erhancll., 19QO, 181-183. 

DAUSSY. Pr~is des opt!ralions gcodt!siqucs ... des 
cOtes occidentalcs de France. 

Paris. 1829. 

DELAU:<AY (C.-E.). Rapport sur l'l:tnt actuel de la 
gfodcsic ... pour compll!ter la pnrtie nstrono
rnique du rCsenu fran~is. 

Conn. d. Ternps, 1864, 1-20. 

DERRECAGAIX. Rapport zur les trnvaux execut~s en 
France. 

Int. Geod. Cong., Verhandl., 1891, u6-119; 18<}2, 
181-186, 576-581; 1893, 156-157; l&J4, 210-21 l. 

-- Sur la nouvelle n1csure de la surface de lu 
France. 

Acad. d. Sci. Paris, Comp. Rend.", cxvu, 18<)4, 233-
238. 

FAYE (H.-A.-F..-A:). Rapportsur l'ctnt actuel, .. du 
rl:seau geodcsique frnnpis. 

Dur. d. l,ong., Ann., 1864, 385-451. 

FERRERO (A.). Report on the trinngulution °of 
r"rnnce. 

Int. Geod. Cong., Verhandl., l '92, ll, 1895, 11, 1898, 

II, 73-105. 

HAM!wlER (E.). Litcraturzeit1111g dle neue franzO
sischc ?tteridianbogen·~fes::u11g. 

Zeits. f. Vermes., xv111, 18.'i<), 362-366. 

KLOSTERMAN"1. Recherches sur le degrc du mcrid
ien entre Paris et Antiens et sur la jonction de 
Paris et Greenwich. 

st.-Petersbourg, 1789. 

l,APLACE (P.-S. DE). Application du calcul des prob
abililcs aux ophalions geucl~siques de la mcridi
enne de France. 

Ann. de Chim., XII, 1819, 37-41. 
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FRANCE-Continued. 
LAUSSEDAT ~A.). Note' r.,lntive nu prolongement de 

In mfridienne de Franc., et d'Si;pngne en Algfrie. 
Acttd. d. Sci., Paris, Comp. Rend., LXXV, 1872, 1492-

1500. 
PERRIER (F.). De la ml!ridienne de France. 

A. Frnn~ise, Contp. Rend., I, 1872, 101-130; Soc. 
Gfogr., Dull., lII, 1872, 613-Q53; Acnd. d. Sci., Paris, 
Con1p. Rend., LXXV, 1872, 168z-1686j LXXX, 1876, 
;277-128o. 

-- Prolongation de la m~ridlenne de France 
jusqu'nu Sahara. 

Acnd. d. Hci. I>nris, Con1p. Rend., LXXV, 1872, 1237-
1244, 16¢-1699; Paris, 1885. 

-- Rapport sur les trnvnux grod~siques ... en 
France. 

Int. Geod. Cong .. Gen. lier .. 1874, 25; 1875, 16<}-175; 
1876, gS--100; 18n 2S3-286; 1878, 82--85; 1879, 87; l8So, 
9-11; 18S1-S2, 75-77; 1883, 230-233; 1884--86, 128-129; 
1887, v, 1-6. 

-- Conference zur la 1nesure des longitudes ter
restres en F'mnce. 

Pnris, Soc. Geogr., Bull., XVIII, 1879, 232-261. 

PUISSANT ( l,. ). ::-;"ote sur !es opl!rntions gwd~siques 
de I.trance. 

Soc. G~og., Bull., IV, 1H25 1 i, 3na315; Soc. Phi101u., 
Bull., 1825, 161-163, 177-178. 

-- Nouv.,lle description gwm~trique de In 
France. 

D~pOt de In Guerre, v1, 1832, l-Q16; 11, 1840, 1-Q78; 
IX, 1853, 1-540: Acad: d. Sci. Paris, M~nl'I XIV, 
1838, 1-So. 

-- Nouvelles remarques sur la coinpamison des 
n1esures gl!odl!siques et nstrononiiques de France. 

Acnd. cl. Sci. Paris, Comp. Rend., 11, 1836, 50-53. 

TREPID (C.). Ln gwd~sie frnn,aise ct ses deneirs 
progress. 

Revere Scientif., XIX, 188o, 170-18o. 

ANON. Instruction g~n~rnle sur le service des offi
ciers du corps royal des lng~nieurs-g/;ogrnphes 
chnrg~s des opfrntions g~od~siques et topogra
phiques, ninsi que de la stntlstique d., la nouvell., 
carte de France.* 

8°, Paris. 

Francoeur (Louis-Benje.min). Solution d'un 
probleme de geodesie; par l\:L Ivory. 

Bull. Sci. ·Math. (Saigey), II, I824, 279-28o; 
Phil. Mag. (Tilloch), 1824, 35. 

Sur les poids et mesures de la Grandee 
Bretagne. 

Paris, Soc. Philom., Bull., 1825, l2g-.130. 

Resultats des experiences du capitaine ! 
Edward Sabine pour detenniner le longueur 
du pendule (\ secondes (\ diverses latitudes, et 
l'aplatissement du globe terrestre. 

Soc. Philom., Bull., 1826, 65-66. 

Geodesie, ou t»aite de la figure de la terre 
et de. ses parties, comprenant la topographie, 
l'arpentage, le nivellement, la geomorphie 
terrestre et astronomique, la construction des 

Francoeur (Louis-Benje.min)-Continued. 
cartes, la navigation. Les:ons donnees a la 
Faculte des sciences de Paris. 

8°, I re ed., Paris, 1835. 
2° ed., Paris, 1840, pp. xiv, 472, 9 plates. 

(Gore.) · 
3• ed., Paris, 1853, IO plates. 
4• ed., Paris, I865, augmentee par Hossard. 
5n ed., Paris, 1879, augmentee par Hossard 

et Perrier. 
6° ed., Paris, I895, pp. xvii, 564. 

Extracts from the treatise on geodesy. 
Translated by W. H. Emory, Lieut. U. S. 
Topographical Engineers. 

Journ. Frank. Inst., XXXI, 18.p, 309-319, 
36g-374, XXXII, 1841, 15-23, 145-154, 217-224, 
2Sg-298. 

Franke ( J. H. ) . Die Dreiecksnetze vierter Ord
nung als Grundlagen geodiitischer Detail
Aufnahme1l zu technischen· oder staatswirth
schaftlichen Zwecken. Ein Handbuch fiir 
Geometer, Ingenieure und Ingenieur-Geo
graphen. Mit einem Vorwort von Dr. Carl 
Maximilian Bauernfeind. 

8°, Miinchen, r871, pp. xii, 26t. (Gore.) 

Ueber die Pehler bei Langenmessungen 
mit Kette und Latten. 

Zeits. f. Vermes., l, 1872, 120-129. 

Die E ins ch alt u n g trigonometrischer 
Punkte in ein gegebenes Dreiecksnetz. 

Zeits. f. Vennes., III, I874, 207-239. 
Remarks by JORDAN (W.), 297. 

Die trigonometrische Punktbestimmung 
im Netzanschlusse mit .besonderer Riicksicht 
auf eine rationelle Fehler-Ausgleichung. 

8°, Miinchen, I875, pp. viii, 69. (Munich, 
Royal.) 

\Vinkel-Centrirung. 
Zeits. f. Vermes., v, 1876, 41-42. 

Coordinaten-Abweichungen. 
Zeits. f. Vermes., v, 1876, 97-ro7. 

Revd. in· Jnhrb. Ub. d. Fortschr. d. Math., v111, 
1876, 730-731, by IJ (RUNS]. 

Die Grundlehren der trigonometrischen 
Vermessung im rechtwinkligen Koordinaten
System. (Munich, Royal.) 

8°, Leipzig, 1879, pp. xv, 4o6, 4 p}ates. 
Revd. in Zeits. f. Vermes .. 1x, 188o, 25&-259, by 

HELMERT. 

Die Koordinaten-Ausgleichung nach 
Niiherungs-methoden in der Klei11-Triangu
lieru11g und Polygonalmessung. Mit einer 
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Franhe (J. H.)-Continued. 
Aufstellung und Vergleichung von Fehler
grenzen fiir die Hauptoperationen der trigo
nometrischen Katastervermessung. 

8°, Miinchen, 1884, pp. viii, I56, 1 chart. 
Grubtrt. (Munich, Royal). 

Revd. in Jahrb. iib. d. Fortschr. d. :llath., x\·r, 
1884, 1o85-1o86, by P[ETZOLI>]. 

Die ortliche Festlegung der Vermessungs
Netzpunkte in Bayern. 

Zeits. f. Vermes., xxvr, I897, 42-47. 

Koordinaten-Transformationen in geo
datischen Dreicksnetzen. 

Miinchen. Bay. Ak. d. Wiss., Miinchen, 
Sitzber., XXVIII, 1898, I9-37· 

Geodatische Punktcoordinirung in spar
ischen Kleinsystemen. 

Miinchen, r8g8. 
Revd. by J(ordan) in Zeits. f. Vennes., xxvll, 

18'}8, 530-533. 

Frederici (Kar 1 Maria). Die Gestalt und Grosse 
der Ertle. 

Nature, XVIII, I878, 556-558, 577-580, 6o2-
6o4. 

Trans. by CLARKE (A. R.). with notes. 

Freeden (W. von). Die Praxis der Methode der 
kleinsten Quadrate fiir die Bediirfnisse der 
Anfanger bearbeitet von -. 

8°, Braunschweig, 1863, pp. viii, u4. (Ber
lin, Geodetic Institute.) 

Freret (Nicolas). Observations sur le rapport 
des mesures grecques et des mesures romaines. 

Acad. d. Inscr., Mem., xxrv, 1754, 548-568. 

--- Sur les mesures tongues des anciennes. 
Acad. d. Inscr., Mem., xxrv; 1754, 432-

547. 
De la mesure de la terre, et de la vl!ritable 

grandeur des distances gt'!ographiques, 507-
522. 

Freacoln (Samuel W. ). Deflection of the 
plumb-line at the Sayre Obsen·atory, Lehigh 
University, South Bethlehem, Pa. 

Eng. Soc. of Lehigh University, Journ., III, 
I888, 82-8,6. 

Freadorf (G). Die Methoden zur Bestimmung 
der mittleren Dichte der Ertle. 

4°, Pr. Weissenburg, 1894, pp. 30. 

Freycinet ( Claude-Louis.Deaaulaes de). Zwei 
BericlHe von der in den Jahren I8I7-I820 zu 
wissenschaftliche Zwecken angestellten See
reise um die \Veit, unter dem kon. Schiff
skapitiin Louis von Freycinet. 

Ann. d. Phys. (Gilbert), r.xx, 1822, 54-103. 
Pendulum observations at various places. 

Freycinet (Claude-Louis-Desaulses de). Note 
sur les obsen·ations du pendule faites pendant 
le voyage des corvettes l'Uranie et la Physi
cienne. 

Soc. Philom., Bull., I825, 70. 

Voyage autour du monde, entrepris par 
ordre du roi, sous le ministere et confonne
ment aux instructions de S. Exe. :\-1. le 
vicomte du Bouchage, secretaire d'etat au 
departement de la marine. Execute sur !es 
corvettes de S. 1\1. l'Uranie et la Physicienne 
pendant les annees 1817, 1818, I819, et 1820. 

4°, Paris, 1826, pp. [ii], 290. (British 
:'lfuseum.) 

Observations du pendule. 

-- : Ivory (J.). Abstract of-'s pendulum 
experiments. 

Phil. Mag. (Taylor), LXVI!I, 1826, 350-353. 

--- : Sa.igey. Comparaison des observations 
du pendule a di verses latitudes, faites par-. 

Bull. Sci. Math. (Saigey), VII, 1827, 31-43, 
I7I-184; Hertha, XIII, I829, 287-290. 

Friesach (Karl). Ueber die Schwere an der 
Oberfiache einer gleichfOrmig dichten durch 
Umdrehung einer Ellipse um ihre kleinere 
Axe erzeugten Rotations-spharoides. 

Arch. d. Math. (Grunert), XLIV, I865, 355-
358. 

lJeber die Schwere an der Oberfiache 
eines Rotations-Ellipsoids von gleichfOrmigen 
Dichte. 

Deutsche Naturforscher, Bericht Versamml, 
1875, I87. 

Frisa.ni. Sulla piu vantaggiosa combinazione 
delle osservazioni. 

Ist. Lomb., Mem., XI, I870, I-21. 

Frisius (Paulus) [Paolo Friai]. Disquisitio 
matbematica in caussam physicam figurre et 
magnitudinis telluris nostrre. 

4°, Mediolani, I75I, pp. [xii], 86. (Gore.) 

-- : Short (James). An account of a book 
entitled, Disquisitio matheruatica in caussam 
physicam figurre et magnitudinis telluris nos
trre, by-. 

Roy. Soc. London, Phil. Trans., 1753, 5-17. 

De inrequalitatibus motus Terrre et Lunre 
circa axem ex astronomorum hypothesibus. 

4°, Lucae, 1759-1761. 

De dimensione graduum et, quae inde 
colligitur figura Terrre. 2 vol., 4°, Medio
lani, t. II, I775, pp. 92. 

Opera, 3 vol., 4°, Mediolani, t. III, 1785, pp. 
130. 
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Frodsham (W. J. ). Experiments on the varia

tion of the pendulum. 
Roy. Soc. London, Proc., IV, 1838, 78; Brit. 

A. A. S., Rep., 1839, ii, 2~; Ann. Electr. 
(Sturgeon), IV, I839-40, 365-37i. 

Frome (General). An outline of the method of 
conrlucting a trigonometrical sun•ey for the 
formation of geographical plans, anrl instruc
tions for filling in the interior detail, both by 
measurement and sketching; military recon
naissance, leveling, etc., with the explanation 
and solution of some of the most useful prob
lems in geodesy and practical astronomy; to 
which are added a few formulre and tables of 
general utility for facilitating their calcula
tion. 

8°, London, I840, ix, 200. (\Vashington, 
Geological Survey.) 

Frommius [Fromm] (Georg). Arithmeticre 
danica sic brevis ac perspicua instituto arith
metica vulgaris, astronomicre et geodeticre. * 

Havn., I649, I66o. 
POGGENDORFF, I, Su. 

F\dumimn (A:rwed.). Ueber die geschichtliche. 
Entwickelung der Geodiisie und ihre Bezie
hung iur neueren Geometrie. 

Civ.-Ing., XXIII, 1877, 6I-74. 
Aus eiuer Festrede, gehalteu in der Aula des 

· Polytechnikums zu Dresden am 23. April 
1875. 

Fuhrmann (Franz). Beitrag zur Ausgleichung 
nach der Coordinatenmethode. 

Zeits. f. Vennes., xxr, I892, 654-Q57. 

Anschluss eines Dreiecksnetzes IV, Ord
nung an ein Netz hoherer Orduung mit recht
winkligen spharischen Coordinaten. 

Zeits. f. Vermes, XXIII, 1894, 266-270. 

Ausgleichung nach der Coordinaten
methode. 

Zeits. f. Vennes, xxrv, 1895, 346-354. 

Furber-(T. F.). 
tralian Assn. 
I8<)8. 

Geodasie in Australien. Aus
for Advancement of Science, 

Revd. by J(ordnn) in Zeits. f. Vertnes. xxvm, 
I!l<.19, 42<>-424. 

Fuss (Nicolaus von). Detenninatio motuum 
penduli compositi bifili ex primis mechanicre 
principiis petita. 

Acad. de St.-Petersbourg, Acta, r, 1787, 184-
212. 

Fuss (Nicolaus von): Struve (F. W. G. ). Re
sultats des opfrations geodesiques de -
en 1836 et 1837. 

Acad. de St.-Petersbourg, Cl. Phys.-1\fath., 
Bull., VIII, 1850, 337-368; Conn. d. Temps, 
r853, 49-78; Acad. d. Sci. Paris, Comp. Rend., 
xxx, I850, 54I-549. 

G. Die rheinbayerische Grundlinie Speyer-Og
gersheim und die muthwillige Zersti:irung der 
Endpunktes Oggersheim. 

Zeits. f. Vennes., xvr, I887, 234-236. 

G. (J.). Remarks on a paper of Mr. Boswell on 
invariable pendulums. 

Journ. Nat. Phil. (Nicholson), xv, r8o6, 
84-86. 

Gadolin (Jacob). Triangelmiitning ifran Abo 
ofer Aland till Stacksten. 

Soc. Sci., Fennicre Acta, xx, No. 2, I895, 
3-4. 

Gaede. Beitriige zur Kenntniss von Gauss' prak
tischgeodiitischer Arbeiten. 

Zeits. f. Vennes., XIV, I885, 113-137, l45-
I57, I6r-r73, 177-207, 225-245. 

Gaillot (J. B. A.). Influence de !'attraction 
luni-solaire sur la direction de la verticale et 
sur l'intensite de la pesanteur. 

Conquences relatives a la marche des peu
dules. 

Bulletin Aatron. de l'obseveration de Paris, 
Mars, I884, IO. 

Galm (D. G. ). Sobre la importancia de la 
esfera indicatriz en geodesia. 

Progress mat., rx, I894, 320-323. 

Galbraith (William). Remarks on the experi
ments of the pendulum made by Kater, M. 
Biot, etc. 

Phil. Mag. (Tilloch), LXIV, 1824, l6I-170; 
LXV, I825, 12-23. 

On the figure of the earth. 
Phil. Mag. (Tilloch), LXVII, 1826, I61-I67. 

A criticism on Sabine's pendulum experi111euts. 

On the method of the least squares as 
employed in detennining the figure of the 
earth, from experiments with the pendulum 
as well as by the measurements of arcs. 

Phil. Mag. (Taylorj, II, 1827, 48-54. 
Reason why observations 1nade or arcs meas

ured at a distance npnrt are more worthy of 
coufideuce thnn those close together. so that 
they should not be weighted equally. 
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Ga.lbr~th (William). On the ellipticity of the 
earth as deduced from experiments with the 
pendulum, and on the formulre employed for 
obtaining it. 

Phil. Mag. (Taylor) III, 1828, 32I-33i. 
States that the earth uot being a sphere, it is 

incorrect to assume that the length of the 
pendulum increases toward the pole as the 
square of the sine of the latitude obsetved; 
H should be as the sine of the reduced lati
tude. 

Fonnulre for trigonometrical surveying. 
Edinh. Phil. Journ., XVI, 1834, II0-114. 

On geodetical surYeying and trigonomet- i 
rical le\·eling. 

Roy. Scott. Soc. of Arts, Trans., J, 1841, 
24<)-263; Edinb. Phil. Journ., xxvc, 1838, 158-
!72. 

Describes methods of using his tables for facili
tating computations of latitudes, longitudes, 1 

and azimuths based ou au oblate spheroid 
with ellipticity of 1: 300 R,=20,922,642 feet, 
and Rp=20,852,900 feet. 

Recomputation of Roy's triangulation for 
connecting the observations of Greenwich and 1 

Paris. 
Roy. ·Astron. Soc., l\-Ionth. Not., v, 1839-

1843, 292-293. 
I 

On trigonometrical surveying and leYel- I 
ing, and on the effects of a supposed local I 
attraction at the Calton Hill. 

Edinb. Phil. Journ., xxx, 1841, 326-346. 

On the English arc of the meridian. 
Edinb. Phil. Journ., xxx1v, 1843, 263-275. 

Land surveying. 
Edinburgh, 1849. 

Tille in full under At,..SLIE (JOH'<). 

Galen (Petrus van). De pendulo ejusque adpli
catioue ad telluris figuram determinandam. 
Dissertationes mathematicre Belgicre. 

4°, Amsterdam, 1830, pp. (ii], 66. (Oxford, 
Bodleian.) 

Galle (A.). Die astronomischen und geodati
schen Instrumente. 

Zeits £. Instr. Beibl., 1896, 165-167, 173-174 1 

214. 

Galle (Johann Gottfried). Bericht iiber die 
Thiitigkeit der geographischen Section im 
Jahre 1879. 

8°, [Breslau, l88o], pp. 23. (Gore.) 
Neumessung der schlesischen Grundlinie bei 

Strehlen, pp. 5-9· 

Galloway (Thomas). On the application of the 
method of least squares to the determination 
of the most probable errors of observation in 
a portion of the ordnance suryey of England, 

Roy. Astron. Soc., Month. Not., v, 1839-
1843, 262-264; Mem., xv, 1846, 23-69. 

On Pernell's measure of a degree. 
L., E., D. Phil. Mag., xx1, 1842, 25-28. 

---: De Morgan (A.). On Pernell's meas
ure of a degree, in reply to -. 

L., E., D. Phil. Mag., xx; 1842, 230-233. 

--- The figure of the earth. 
Encyc. Brit., 8th ed., IX, 547-575. 

The article was bro11ght up to 1855 by "C. P. S." 

Remarks on Fernell 's measure of a degree. 
L., E., D. Phil. 'Mag., xx, 1855, <)0-98. 

Gama (Valentin). Observaciones sobre la Re
fraccion geadesica. 

Sociedad Cintifica Antonio Alzate, Memo
rias, IV, 1890-91, 331-339. I pl. 

Gana.bl. Bericht iiber die geodatischen Arbeiten 
in Oesterreich-Ungarn fiir das Jahr 1870. 

Int. Geod. Cong., Gen.-Ber., 1871, 33-38. 

Die astronomisch-geodiitischen Arbeite11 
des k. k. militar-geographischen Institutes in 
Wien. 

I, 4°, Wien, r87r. Enthaltend: Die Grund
linie bei Josefstadt in Bohmeu und das Drei
ecksnetz zur Verbindung ·der osterreichischen 
mit den preussischen Dreiecken, pp. viii, 194, 
6 plates. 

II, Wien, 1873. Enthaltend: Die Grund
linie von Sinj und das Dreiecksnetz in Dal
matien, dann die Verbindung desselben mit 
den italienischen Dreiecken in Apulien quer 
iiber das Adriatische Meer, pp. viii, 175, 3 
plates. 

III, 'Vien, 1875. Enthaltend: Die Grund
linie von Skutari, die nordostlich derselben 
bis Ragusa abzweigende Dreieckskette, dan11 
jene zwischen Skutari und Corfu mit dem 
Anscblusse an die· italienischen Dreiecke auf 
Terra di Otranto quer iiber das Meer, pp. ix, 
2591 2 charts. 

IV, \Vieu, 1876. Enthaltend: Die astrono
miscben Bestimmungen auf den trigono
metrischen Punkten 1. Ordnung, pp. 171, 4 
plates. (Gore.) 

Bericht iiber die in Jahre 1872 vom. k. k. 
militar-geographischen Institute in \Vien fiir 
Zwecke der europaischen Gradmessung ausge
fiibrten Arbeiten. 

Int. G.eod. Cong., G"!n.-Ber., 1872, 16-17. 
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Ganahl. Rapport sur les travaux geodesiques 

de l'Institut militaire-geographique a Vienne. 
Int. Geod. Cong., Gen.-Ber., 1874, 67-74. 

--- Bericht iiber die geodatischen Arbeiten 
des k. k. militar-geograpl\ischen Institutes in 
Wien fiir das Jahr 1876. 

Int. Geod. Cong., Gen.-Ber., 1876, I06-rr3. 

--- Ueber die Ausgleichung eines Dreieck
snetzes. 

Int. Geod. Cong., Gen.-Ber., 1877, 2o8-209. 

--- tmd Dobner. Bericht iiber die im Jahre 
1873, fiir Zwecke der europaischen Gradmes
sung ausgefiihrten Arbeiten. (Austria.) 

Int. Geod. Cong., Gen.-Ber., 1873, 7-10. 

---, Oppolzer (Theodor R. von) tmd Tinter 
(W. ). Bericht iiber die von der Triangu
lirungs-Abtheilung des k. k. militar-geo
graphischen Institutes in \Vein im Jahre 1875, 
fiir Zwecke der europaischen Gradmessung 
ausgefiihrten Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1875, 181-189. 

--- tmd Oppolzer. Bericht iiber die geodati
schen Arbeiten des k. k. militar-geographi
schen Institutes in Wien fiir das Jahr 1877. 

Int. Geod. Cong., Gen.-Ber., 1877, 294-298. 

Gannett (Henry). The geodetic work of the 
Hayden and \Vheeler surveys. 

Science, III, 1884, 447-448. 
In reference to the triangulatlou for topo

graphic purposes. 

Results of primary triangulation. 
U. S. Geological Survey Bull., No. 122, 

1894, pp. 412. 

Gardiner (Jo.mes T. ). Reports of the New York 
State Survey .. 

10 vols., 8°, Albany, 1876-1885. 

Gardiner (Me.rtin). A new and simple method 
of computing with precision the unknown 
entities pertaining to the principal problem 
in geodesic surveying. 
~ew South Wales, Roy. Soc. Trans., vu, 

1873, 53-70. 

--- Geodesic investigations containing nu
n1erous new theorems in practical geodesy and 
solutions to all the problems relating to the 
determination of latitudes, R2imuths, differ
ence of longitude, length and circular meas
ures of geodesic arc, etc. 

New South \Vales, Roy. Soc. Trans., VII, 

1873, 149· 

Gardiner (Martin). On practical geodesy. 
8°, Melbourne, 1876, pp. 66, 1 plate. 

Read before the Royal Society of Victoria, 11th 
May, 1876. 

Ge.rne.ult (E.) et Pourian (A.). Instrumens de 
precision de physique et de navigation et les 
appareils meteorologiques enregistreurs de 
!'Exposition universelle de 1878. 

·8°, Paris, 1878, pp. xii, [xv), 167, 16 plates. 
(British Museum.) 

M~trologie, 15-44. 

Gaucherel (M.-E. ). Note sur la forme prefer
able des triangles geodesiques. 

Ann. d. Math. (Gergonne), XIV, 1855, 321-
343. 

Concludes that the quadrilateral is the best 
form. 

Ge.udin. Methode pratique de tracer sur terre un 
parallele par un Mgre de latitude donne; et 
du rapport du m~me parallele dans le spher
oi:de oblong et dans le spheroide applati. 

Acad. d. Sci. Paris, Mem., 1n3, 223-232. 

Ge.use (Ce.rl Friedrich). Ueber Attraction der 
Spharoide. Auszug aus einer Abhandlung: 
" Theoria attractionis corporum sphreroidico
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Acad. d. Sci. Paris, Comp. Rend., xxv, 1847, 195-

197. 
HENNESSY (A.). On the variation of gravity at the 

earth's surface. 
Geo!. Soc. Dublin, Joum., 1v, 1848-1850, 147-149. 

HERSCHEL (J. ). Nole on the difference of variation 
of gravity nt Revel and at St. Petersburg. 

Roy. Astron. Soc., Month. Not., XL, 1879-80, :>-5. 
-- On the determination of the acceleration of 

gravity for Tokyo, Japan. 
:::-<. d. 

MASCART (E.). Sur In \'arintion de la pesanteur. 
Clmento (3), xn, 353: Mondes (3), II, 527-529; Acad. 

d. Sci. Paris, Comp. Rend., xcv, I:z6-127. 
-- Zur Beobachtung der Aenderungen der 

Schwerkraft. 
Fortschr., Abth. 1, 177; Naturf., 1882, 354-355; Acad. 

d. Sci. Paris, Comp. Rend., xcv, 126; Ausland, 
1882, 959· 

-- Instrument transportable dont II n fnlt usage 
pour dHermiuer !es variations de la pesanteur. 

Soc. Franc. de Phys., 1883, 1. 

-- Sur !es variations diumesde la gravit~. 
Acad. d. Sci. Paris, Comp. Rend., CXVI, 189, 161-163; 

Naturw. Rund .. v111, 1893, l77-I78; Wledermann, 
XVII, I893, 385. 

-- Ou, the dally variations of gravity. 
I,ondon, Edinburgh, and Dublin Phil. Mag., xxxv, 

1893, 314-315. 

-- Variations of gravity. 
Sci. Amer. Sup .. xxxv, 1893, 14401. 

::.iASON (C.). Astronomic observations made in 
Pennsylvania ... to find the difference of ·grav
ity between Greenwich and this pince. 

Roy. Soc. I,ondon, Phil. Trans., LVIIl, 1768, 326-336. 

PFAFF (F.). Ober Andernng der Schwerkraft. 
Zelts. d. deutschen geol. Ges., 1899; Naturw. 

Rundsch., xv, 1900, 71. 

PONTECOULANT. Des variations de In pesanteur et 
de In longueur du pendule ll In surface de In 
terre. 

Trait~ ~l~m. de Phys. dleste, n, 1840, 733. 
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GRAVITY, VARIATION OF-Continued. I Greene (Dascom). Ail introduction to spheri-
PRATT (J. H.). On the variation of gravity ... pro- I cal and practical astronomy. 

duced by the irregularities of the earth's crust.· go, Boston, 1s91, 15o pp. tables. 
Dehra, 1869· Figure and dimensions of the earth, 96--114; 

PRESTON (E. D.). On the ... variations of gravity methods of least square<, n5-150. 
iu the HawaHan Islands. 

Am. journ. &:i., CXXX\"I, 1888. 305-317. 
RICHARZ (F.) und KRIGAR MENZEE (0.). Die Ah

nahme der Schwere tnit der HOhe, bestitnn1t 
durch '\Vtlgungen. 

Berlin, Akad. d. Wiss., tnath. 11. 11at11rw., Mittheil., 
1893, 81-101. 

-- Die Abnahme der Schwere n1it dcr HOhe 
bestimmt durch Wagungen. 

K. Acnd. d. Wiss., Sitzher., 1893; 163-183, 81-101; 
Wiedermann, LI, 1894, ssir-583. 

SAWITSCH (!l.-N.). Les 'Variations de la pesnnteur 
dans les provinces occidentates de l'empire russe. 

Roy. Astron. Soc., Month. Not., xxx1, 1871, 221-224; 
1\Iem., XXXIX, 1872, 19-29. 

SLOt:DSKY (T.). I;emploi de la formule de Bouguer 
dans la recherch~ des ano1nalies de la pesauteur. 

Bull. de Moscou, 1894, Nr. 2, 271-274, 
ST01'ES (G. G.). On the variation of gravity at the 

surface of the earth. 
Phil. Soc. Camb., Trans., v111, i849; 672-6'}5; L .. E., 

Jl. Phil. Mag., xxxv, 1849, 228-029. 
TmESEN (M.). D~termlnation de la '"ariation de la 

pesauteur avec la hauteur nu pavillon de Breteuil. 
Trev. et Mi!m. du Dur., intern. des Poids et Mes

ures, 7. 
WAKELIN (T. B. ), The surface features of the earth 

and local variations in the force of gravity. 
(1882.) 

New Zealand Instil. TraN., xv, t883, 463-467. 

Greaves (Grave or Gravius] (John). Astrono
mica qmedam ex traditione Shah Cholgii 
Persre, una cum hypothesibus planetarum et 
cumexcerptis quibusdatn ex Alfergani elemen
tis astronomicis, et Alii Kughgii de terra 
magnitudine et sphreraru01 crelestium a terra 
distantiis. * 

4°, Londonii, 1652. 
POGOENDORFF, I. 945. 

Greece (Hartl. H. ). Bericht iiber die geodat
ischen Arbeiten im Int. Geod., Verhandl., 
Cong., 1891, 125-123; 1892, 190, 584-586; 1893, 
158; 1894, 212; 1900, 162-174; K. K. mil
geog. Inst. Mittheir, XI, 1891' 250-262; XII, 

1892, 168-189. 

Green (George). On the determination of the 
exterior and interior attractions of the ellip
soids of variable densities. 

Phil. Soc. Camb., Trans., v, 1835, 395-430. 

Researches on the vibrations of pendu
lums in fluid media. 

Roy. Soc. Edinb., Trans., XIII, 1836, 54-62; 
Proc., I, .1845, 36-37. 

Greene (Francis Vinton). On the deviation of 
the plumb-line on the 49th parallel. 

Phil. Soc. Wash., u, 1875-188o, 82-83. 

Local deflections of the pluml:>-line near 
the 49th parallel. Read before the Essayons 
Club of the Corps of Engineers, November 
14, 1876. 

Printed Papers, xu, 1876, 171-184. 

Greenhill (A. G. ). On the rotation of a liquid 
ellipsoid ahout its mean axis. 

Phil. Soc. Cambridge, Proc., III, 1879, 233. 

On the differential equation of the ellip
ticities of the strata in the theory of the 
figure of the earth. 

Quart. Journ. Sci., XVII, 1879, 203-208. 

Greer (P. van). La vie et.les travaux de Wille
brord Sne1lius. 

Harlem, 1883. 

Gregory (Olinthus Gilbert). A treatise on 
astronomy, in which the elements of the 
science are deduced in a natural order from 
the appearances of the heavens to an observer 
on the earth, demonstrated on mathematical 
priuciples, and explained by an application to 
the various phenomena. 

S0, London, 18o3, pp. ·xiv, 522, 9 plates. 
On the figure and dimensions of the earth, 1-11. 

Remarks on Don Joseph Rodriguez's 
animadversions on part of the trigonometrical 
survey of England. 

Phil. Mag. (Tilloch }, XLI, 1S13, 178-194. 

Dissertations and letters by Don Joseph 
Rodriguez, the Chevalier Delambre, Baron de 
Zach, D:·. Thomjls Thomson, Dr. Olinthus 
Gregory, and others, tending either to impugn 
or defend the trigonometrical survey of Eng
land and Wales, carried on by Colonel Mudge 
and Captain Colby. Collected, with notes and 
observations, including an exposure of the 
misrepresentation and contradictions of Dr. 
Thomson, and a defense of the late astronomer 
royal against the imputations of Baron de 
Zach. 

S0, London, 1815, pp. v, 101. (Gore.} 

On the different rates of Pennington's 
clock at the island of Balta, in Zetland, and 
at \Voolwich Common, Kent, with remarks 
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Gregory (Olinthus Gilbert)-Continued. 
upon· the results of the various other pendulum 
experiments. 

Phil. Mag. (Tilloch), Liii, 1819, 426-445. 

Greim ( G. ). Ueber die mittlere Dichte der Ertle. 
Globus, LXVI, 1894. 

Relative Schwerebestimmungen mit dem 
Sterneckschen Pendelapparat in der Schweiz, 
308. 

Globus, r.xxn, 1897. 

Grenus (Theodor). Uebereinige Bemerkungen, 
welche Herr Svanberg iiber die Gradmes
snng van Peru ;~ seiner "Exposition des 
operations faites en Lapponie, etc., 18o5," 
gemacht hat. 

Mon. Corr. (Zach), xnr, 18o6, 3~404. 

Resultate einer Vergleichung der 'Vtrke 
van Bouguer, Condamine und Ulloa iiber die 
peruanische Gradmessung. 

Mon. Corr. (Zach), XVI, r807, 238-256. 

Grimaldi ct Riccioli. De semidiametro terrre, 
Bononi<e, 1655. 

Grischow (Augustin Nathanael). Relatio 
observationum et experimentorum, quorum 
instituendorum iter anno 1757 in insulam 
Osiliam susceptum occasionem prrebuit. 

Acad. de St. Petersbourg, Com., 1758-59, 
445-520. 

Observationes et expetimenta circa gravito.ten1 
mediante pendulo, 447-5.a. 

---: Herschel (J). Note on -'s pendulum 
observations. 

Roy. Aston. Soc., Month. Not., XL, 1879-
So, 2-5. 

Grofe ( G. ) . Vber die Pendel bewegungen der 
Erdoberfiache. 

Dorpat, 1888. 

Gronau (Johann Friedrich Wilhelm). Ueber 
die Bewegnng schwingender Korper in Wid
erstehendem Mittel, mit Riicksicht auf die 
Newton'schen Pendelversuche. 

4°, Danzig, 1850, 14. (Oxford, Bodleian.) 

Historische entwickelung der Lehre van 
Luftwiderstande. * 

Danzig. Schriften, II, 1868, I. 

Grosso, (del) Memoria sopra l'attrazione della 
sferoide. 

Bull. Sci. Math. et Astrot1, 1, 153, 224. 

10515-03--37 

Grossonore (A. de). Sur les chaine de mon
tagnes et leurs relations avec les lois de defor
mation du spheroide terrestre. 

Acad. Sci. Paris, Comp. Rend., cvn, 1889, 
827, 830. 

Rev'd Nntur. Rundsch. IY, i889 1 u3, 114; Fort-
. schrit. d. Phys. XL\", 3. 1889, 527. 

Grube F. Zur Geschichte des Maclaurinschen 
Satzes, betreffend., die Anziehung confocal er 
Ellipsoide. 

Zeit. f. Math., u., Phys., xiv, 1869, 261. 

Gruber (Ludwig). Ueber einen Apparat zu 
Coincidenzbeobachtungen bei Schwerebes
timmungen mit Hilfe des Reversionspendels. 

K. k. Ak. d. 'Viss., math.-naturwiss. Cl., 
Sitz.-Ber., LXX, 1874, ii, 565-670. 

Bestimmung der Schwere in Budapest 
vermittelst des Reversionpendels. * 

Budapest, r88o. 

Griison (Johann Philip). Von der Geoda.sie 
oder Feldtvertheilung. 

8°, Berlin, 1811, pp. 640, 18 plate;,. 
Simple surveying. 

Grunert (Johann August). Sphiiroidische 
Trigonometrie. 

4°, Berlin, 1833, pp. iv, 3 I I. (British 
Museum.) 

Elemente der ebene spharischen und 
spharoidischen Trigonometrie in analytischer 
Darstellung mit Anwendung auf Geodasie 
und Astronomie, zum Gebrauche bei Vorle-
sungen. 

8°, Leipzig, 1837, pp. xiv, 339, 2 plates. 
(British Museum.) 

Das Pothenot'sche Problem, in erweiterer 
Gestalt; nebst Bemerkungen iiber seine An
wendung in der Geodasie. 

Arch. d. Math. (Grunert), 1, 1841, 238-248. 

Ueber eine geodiitische Aufgabe. 
Arch. d. Math. (Grunert), 1, 1841, 423-430; 

III, 1843, 35-40; VII, 1846, 238-259; VIII, 1846, 
433-450. 

A special case of the three-point problem. 

Geodiisie, oder Lehre van Aufnahmen, 
Niveliren und die Markscheidekunst. Vol. 
2 of Lehrhuch der Mathematik und Physik. 

8°, Leipzig, 1842, pp. x, 486, 13 plates. 
(Berlin, Royal.) 

Einige Bemerkungen iiber fehlerzeigende 
Dreiecke. 

Arch. d. Math. (Grunert), rv, 1844, 348-355. 
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Grunert (Johann August). Ueber eine geoda
tisclie Aufgabe. 
Arch. d. Math. ( G~nert), IV, 1844, 385-408. 

A special case of the three-point problem. 

Geodiitische Aufgabe . 
. .\rch. d. MAth. (Grunert), v, 1844, 212-215. 

Vollig strcnge und allgemeine Anflosung 
der Hauptaufg:ibe der hoheren Geodiisic. 

Arch. <l. Math. (Grunert), VII, 1846, 68-93. 
The three-point problem, in which the height 

is also computed. 

Vber die in <lem Aufsatze Theil III, No. 
VII., aufgeloste geodatische Aufgabc. 

Arch. d. Math. (Grunert), vu, 1846, 238-
259. 

Ueber Distanzmesser. 
Arch. d. Math. (Grunert), VIII, I846, 254-

267. 

Ueber die atmosphiirische, vorziiglich die 
terrestrische Refraction, und iiber Refrac
tionscurven im Allgemeinen. 

Arch. d. Math. (Grunert), x, 1847, 1-41. 

Ueber eine vorziiglich zur Anwendung 
bei geodiitischen Messungun geeignete :'rleth
ode zur Bestimmung der Polhohe oder geo
graphischen Breite. 

Arch. d. Math. (Grunert), xix, 1852, 457-
468. 

Ueber eine neue geodiitische Aufgabc. 
Arch. d. Math. (Grunert), xx1, 1853, 330-

342· 
An extension of the three-point probl~n1. 

Uebcr eine ncue bci der Ausfiihrnng 
hoherer geodatischer Messungen und Rech
nungen in Anwcndungzu bringende Methode. 

Arch. d. Math. (Grunert), XXIV, 1855, 121-
203. 

Das sphiirische Dreicck mit seinem Seh
nendreiecke verglichen, mit besonclerer Riick
sicht auf Geodiisie. 

Arch. d. Math. (Grnnert), xxv, 1855, 197-
210. 

Ueber eine geometrischc Aufgabe von der 
. Kugel, mit Riicksicht auf Geodiisie. 

Arch. d. Math. (Gnmert), xxv, 1855, 455-
471. 

--- Theorie des Foucault'schen Pendeh-er
suchs, aus neuen Gesichtspunkten dargestellt, 
mit Riicksicht auf die ellipsoidische Gestalt 

der Erde. . I 
Arch. d. Math. (Grunert), XXVIII, 1857, 

223-248. 

Grunert (Johann August). Ueber den Geb
rauch clcr Spiegel-Sextanten be>i geodatischen 
11essungen. 

Arch. cl. Math. (Grunert), XXVIII, 1857, 
420-435. 

Drei Grossen x, y, ::, dcren Summe die 
gegebene Grosse ist, · sind durch l\Iessung 
bestimmt worden, und man habe dadurch fiir 
diese drci Grossen respective clie \Verthe 
a, b, c, erhalten. Da diese \Vcrthe mit Beo
bachtungsfehler behaftet sind, und ihre 
Summe also im Allgemeinen nicht genau s 
ist, so soll man dieselbcn so verbessern, dass 
die Yerbesserten \Verthe genau die Summe s 
geben, und die Summe der quadrate der Ver
besserungen ein Minimum ist. 

Arch. d. Math. (Grunert), XXXI, I858, 48o-
481. 

--: Unferdinger (F. ). Xeuer Beweis des 
von - in der Abhandlung: Das spharische 
Dreieck mit besonderer Riicksicht anf Geo
dasie. 

Arch. d. :\lath. u. Phys., xxv, 1855, r97-
210; Arch. d. 1\Iath. (Grunert), XXXIII, 1859, 
89-91. 

Lagenbestimmnngen auf der Kugel, cine 
Ergiinzung der sphiirischen Trigonometrie, 
mit besonderer Riicksicht auf Geodasie. 

Arch. d. Math. (Grunert), XXXVI, 1861, 
51-79. 

Elemcntar geometrischer Bewcis der 
Grundeigenschaft der kiirzesten oder geo
rlatischen Linie auf einer bcliebigen Fliiche, 
und darauf gegriimdete Entwichelung der 
allgemeinen Gleichungen der kiirzesten oder 
geodatischen Linee. 

Archiv. d. Math. (Grunert), xxxvII, 1861 1 

264-268. 

Ucber Lange und Breite, reducirte Lange 
und reducirte Breiteauf dem dreiaxig~n Ellip
soid. 

Arch. d. Math. (Grunert), XXXVI, 1861, 79-
100 . 

--- Ueber die Excentricitat der Boussole. 
Arch. d. Math. (Grunert), XXXVII, 1861, 

458-475. 

Geometrische Aufgaben, welche zur An
wendung in der nautischen Geodasie geeignet 
sincl. 

Arch. d. Math. (Grunert), XXXVIII, 1862, 
81-133. 
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Grunert [Johann August) Ueber clie Norma1-

sc1mitte des allegemeinen dreiaxigen E11ip
soids mit besondcrer-Beziehung auf hohere 
Geodii.sie, namcntlich auch iiber ncue merk
wiirdige Ausdriicke cler grosstcn und kleiu
sten Kriimmungshalbmesser und einen ncuen 
geomelrisch merkwiirdil!cn und fiir Geodii.sie 
wichtigen Satz von dicsen Kriimmungshalb
messern. 

Arch. d. Math. (Grunert), XL, 1863, 259-
354. 

Noch zu der Kugel der mitt1eren Kriim
mung des Ellipsoids. 

Arch. d. Math. (Grunert), XI.III, 1865, 361-
364. 

Neue Auftosungen einer nautisch-astrono
mischen und einer geodii.tisch-astronomischen 
Aufgabe. 

Arch. d. :Math. (Grunert), uv, 1872, 419-
476. 

Gruterus (Johannes). Disputatio philosophica 
de tern:e rotunditate. 

8°, Lugduni Batavorum, 1668, pp. [6]. 
(British Museum.) 

Grye (de la.). See Bouquet de la. Grye. 

Gua.rducci (F. ). Metodo grafico per la ridu
zione delle osservazioni geodetiche azimutali 
a centro trigonometrico. * 

Torino,-. 

Rapport sur les travaux preparatoires 
pour la junction de Malte a la Sicile. 

Int. Geod. Cong., Verhandl., i898, r, 407-
409. 

Guberth, Ga.ssenma.yr and otlzers. Relative 
Schwerebestimmungen wii.hrend der Reise der 
Schiffe, 11 Fasana,'' ''Donau, 11 ''Aurora,'' 
'' Miran1ar.'' 

Pola, 1897, pp. 76. 

Guderma.nn (Christoph). De pendulisspbrericis 
et de curvis, qure ab ipsis describuntur. 

Journ. d. Math. (Crelle), xxxv1n, r849, 
185-2r5. 

Fundamenla trigonometrire sphreroidicre 
exacta; imprimis de lineis brevissimis, vulgo 
dictis geodreticis, in superficie sphreroidica. 

Journ. d. Math. (Crelle), XLIII, 1852, 294-
339. 

Gunther (Siegmund). Studien zur Geschichte 
der mathematischen und physika1ischen Geo
graphic. 

8°, Hall~, 1879, pp. 405. 

GUnther (Biegmund)-Continued. 
Heft r. Die Lehre von der Erdrundung 

und Erdbewegung im Mittelalter bei den 
Occidentalen. Halle, 1877, pp. 56. (Okfonl. 
Bodleian.) 

Bibliography of history, of mnthe1naticnl und 
physical geography, 399"'405. 

Die, Erclmessung des Eratosthenes. 
Geogr. Rundschau, III, 1881, 327-336. 

Die neueren Bemiihungen um schiirfere 
Beslimmungen der Erdgestalt. * 

Berlin, 1&'l3. 

Die sphiiroidische Gestalt der Ertle als 
Gegenstand der Hypothese in der zeit vor den 
Gradmessungen. 

Leopoldina, 25-27, 1889-r891, 3i-40, 48-50. 

Uber emige ii.ltere Versuche die gestalt 
der Erade mit Hulfe des Barometers zu be
stimmcn. 

:Naturw. \Vochenschr., VI, 1891, 431-434. 

--- : Richa.rz (Franz. ) 1111d Kriga.r-Menzel 
(Otto). Die Abnahme dcr Schwere mit der 
Hohcn <lurch Wagungen. Revd. by -

Naturwiss. Rundsch., 1.x, 1894, 667. 

Guggenberger (J. M. ). Uebcr cine praktische 
bequeme geographische l\faass-Einheit als 
genauer 'l'heilwerth der geographischen Meile, 
was der Franzosische Meter nicht ist. 

Geogr. Gesell., ~ether!., II I, 1859, 31-35. 

Guillaume (Ch. Ed.). Sur la determination des 
coefficients de dilatation au moyen du peudule. 

Acad. cl. Sci. Paris, Comp. Rend., CUI, 1886. 
68<j-691. 

L'intensite cle la pesanteur et !es mesures 
<lu commandant Defforges. 

l,a Nature, XXII, 1894, I I' 275, 309. 

Uber die zur Hcrstellung von Norn1al
masse11 geeigneten Metalle. 

Journ. d. Phys., 111, 1894, 453-454. 

Sur !es recherches faites au Bureau Inter
national <les Poids et Mesure concernants !es 
mctaux propre a la confection des rcgles cta
lons. 

Int. Geod. Cong., Verhan<ll., 1895, II, 299-
302. 

Les aciers au nickel et leurs applications 
a la geodesie. 

Int. Geod. Cong., Verhandl., 1900, II, 424-
438. 
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Guillet (A.). Sur un 11101le d'entretien du pen
dule. 

Acad. d. Sci., Paris, Comp. Re11<l., cxxvn, 
1898, 94--97· 

Guiot (Auguste). Essai sur Jes variations de la 
pesanteur •errestre. 

Acad. d. Sci. Paris, Comp. Rend., xxv, 
1S47, 195-r97. 

Gumpach (Johannes von). A letter on the 
figure of the earth to G. B. Airy. 

Literary Gazette, r861, 372. 

--- A letter to George Stokes on the subject 
of the true figure and dimensions of the earth. 

S0
, Guernsey, 1862, pp. q. (British Mu

seum.) 
Printed for private circulation among the 111em

bers of the Royal Society. 

The true figure and dimensions of the 
earth, newly determined from the results of 
geodetic measurements and pendulum ob
servations, compared with the corresponding 
theoretical elements, for the first time de
duced upon purely geometrical principles, 
and considered both with reference to the 
progress of scientific truth and as bearing 
upon the practical interests of British com
merce and navigation; in a letter addressed 
to George Biddell Airy, astronomer royal. 

2d ed., entirely recast, London, lS62, pp. xi, 
266, 30 diagrams. (Gore.) 

To prove that the earth, instead of being flat
tened, is elongated at the poles. 

Gustawicz (B.). Die ausglerchungsrechnung 
auf Grund der Methode der ·kleinsten Quad
rate. 

S0
, Krakau, pp. 15S. 

Guyot (Jules). Le pendule n'est pas perpen
diculaire a la surface des eaux tranquilles. 

Acad. d. Sci. Paris, Comp. Rend., xxvu, 
1851, 705; Cosmos, II, 1853, 447-449. 

Gylden (H. ). Untersuchungen iiber die Consti. 
tution der Atmosphare und die Strahlen
brechung in derselben. 

Acad. de St.-Petersbourg, !\fem., 1866, 1-S2; 
XII, 186S, 1-58. 

Ueb:!r den Einfluss welche Aenderungen 
der Rotationsaxe innerhalb des Erdki:irpers 
auf das Meeresniveau ausiiben ki:innen. 

Bull. Sci. Acad. St.-Petersbourg, xvr, iS71, 
52. 

{H.) after titles means that they were furnished 
by Colonel John Herschel, R. E. 

Documentary publications and science in the 
Coast Survey report for 1S53. 

Am. }our. Sci., XVIII, 1854, 200-212. 
A cursory review of the nbove-natned report. 

Haas (August). Versuchung einer Darstellung 
der Geschichte des Kriin1111ung8masses. 

4°, Tiibingen, l8S1, pp. 77. (Oxford, Bo<l
leian.) 

Haasemann (L. ). Bestimmung der I11te11sitat 
der Schwerkraft auf fiinf und fiinfzig stationen 
von H. Hadersleben bis Koburg und in der 
Umgebung von Gi:ittingen. 

S0
, Berlin, lS99, pp.¢. 

Hackley (Charles W. ). A treatise on trigo
nometry, plane, and spherical, with its appli
cation to navigation and surveying nautical 
and practical astronomy and geodesy.· 

8°, Xew York, 1S51. 
Geodesy, 315-359. 

Hadley (John). The description of a new if1-
strume11t for taking angles. 

Ro)'. Soc. London, Phil. Trans., ·xxxvII, 
147-157. 

The instrument is" Hadley's quadrant.·• 

Haedenkamp (Herrmann). Gleichungen der 
Bewegung eines Pendels auf der sich um ihrc 
Axe drehenden Ertle. 

Arch. d. Math. (Grunert), xx, r 853, 238-243. 
With nn appendix of one page by the editor. 

A modification of Foucault's theorem, tak
ing into consideration the rotation of the 
earth. 

Ueber die Veriinderungen der Rotations
axe der Ertle durch Veranderungen auf der 
Erdoberflache. 

Ann. d. Phys. (Poggendorff), xc, 1853, 
342-347. 

Hallstrom ( G. G. ). De longitudine penduli pro 
Aboa. (H.) 

AbOre, 18o5. 

Haenig ( C. ). Ueber Hansens Methode eine geo
datische Dreieck auf die Kugel oder in die 
Ebene zu ii bertragen. 

S0 , Dessan, 18S8, pp. 36. 

Ha:ffner (W.) und Fearnley ( C. ). Publication 
der norvegischen Commission der Gradmes
sung. 

Christiania, 188o-1882. 
·ritle in fnll under FEARNJ.EY (C.). 

Hagen ( G.). GrundzUge cler Wahrscheinlich
keit'srechnu ngen. 

3te Auflage, S0
, Berlin, 1882, pp. 219. 
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second series of experiments in London 011 

the return. 
Roy. Soc. London, Phil. Trans., cxn11 1823 1 

21 r-288. 

-- and Foster (H. ). Experiments made 
with an invariable pendulum on the coast of 
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Verbreitung des metrischen Systems. 
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insbesonde;e mit Anwendung von Latten und 
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Revd. in Zeits. f. Vermes., 1895, 212. 

(Bericht iiber die geodatischen Arbeiten 
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--- Bericht iiber die geodii.tischen Arbeiten in 
Wiirttemberg. 
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ung der 'Vahrscheinlichkeitsrechmmg auf 
geodii.tische Vermessung im Allgemeinen, und 
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K. sachs. Ges. d. Wiss., math.-phys. Cl., 
Ber., xxrv, 1872, r-r5. 
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the second degree. 

Camb. Math. Journ. (Thomson), IV, 1849, 
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versicherungs-Fernrohrs. 
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--- Ueber die Correction der gemessenen 
Horizontal-Winkel wegen excentrischer Auf
stellung des Instrumentes. 

Astron. Nachr., vu, 1829, 232-236. 
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entgegengesetzt liegenden fehlerzeigenden 
Dreiecken zur Bestimmung der unbekannten 
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Astron. Nachr., vu, 1829, 237-240. 
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Astron. Nachr., VII, 1829, 239-242. 
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Astron. Nachr., VII, 1829, 241-246. 
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Astron. Nachr., x, 1832, 309-312. 
Used by Gnuss in the Hnnover degree-mensure
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Hartner ( J. ). Handbuch der niederen Geodae
sie, nebst einem Anhange iiber die Elemente 
der Markscheidekunst. Zutl\ Gebrauche der 
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VI. Aufl.age, bearbeitet und vennehrt von. 
J. \Vastler, Wien, 1885. 

Revd. in Zeits. f. Vermess. 1 xv, 123, 405; Zeits. d. 
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W. ). Ueber die von-Vermessung der 
Kiiste der Vereinigten Staaten. 
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Translated by RENWICK (J.), Am. Jour. Sci., 
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Principal documents relating to the sur- ' 
vey of the coast of the United States since I816. 
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8°, New York, I835, pp. I56, iii. (Gore.) 

--- Documents relating to the construction of 
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--- Bericht iiber die Kiisten-Vermessung in 
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datischen Instituts. 

Int. Geod. Cong., Verhandl., 1894, 227-230. 

Bemerkungen zu der schrift; "Die Erfor
scbung der Intensitat der Schwere im Zusam
menhange mit der Tektonik der Erdrinde als 
Gegenstand gemeinsamer Arbeit der Kultur
volker . 

(Kg!. Ges. cl. Wiss. zu Goltingen, Juni 
1894.) 

--- Uber cine Vereinfachung bei der Einfiihr
ung vo11 Statio11sergebnisse11 in die Ausglei
chung eines Dreiecksnetzes. 

Astron. Nacl1r., CXXXI\', 1894, 281:.296; 
Jahr. Fortschr. cl. Math., XXY, 1893-'94, 1835. 

Veri:iffentlichung des Ki:iniglich prcuss
ischen geoclatischen Instituts uncl. Central
Burcaus der internationalen Ercl.messung. 
Berlin, 1893. 

Revd. in Zeits. f. Yennes., xx111, 1894, 212-222. 

Bericht iiber die Thiitigkeit des Central
bureaus der International Erdmessungs Com
mission. 

Int. Geod. Cong., Verhandl., 1895, 24-32, 
I 18-126. 

Bericht iiber die relativen l\lessumgen 
<ler Schwerkraft mit Pen<lelapparatcn. 

Int. Geod. Cong., Verhaudl., 1895, II, u8-
179. 
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Helmert (Friedrich Robert). Bericht iiber 
die Lothabweichungs-Bestimmungen. 

Int. Geoo. Cong., Verhandl., 1895, n, l&>--
181. 

( Bericht ii her die Arbeiten des Geooati
schen Institutes.) 

Int. Geod. Cong., Verhandl., 1895, JI, 266-
26'}. 

-- und Fischer (A.). Bestimmung der Pol
hohe und der Intensiilit der Schwerkraft auf 
zwei-und-zwanzig Stationen von der Ostee Ber 
Kolberg bis zur Schneekloppe. 

Berlin, 1895, pp. xiii, 28o, 4 plates. 

--- Bericht iiber die Thiitigkeit des Central
bureaus der International Erdmessungs Com
mission. 

Int. Geod. ·cong., Verhandl., 1896, 14-20, 
61-n 

(Bericht iiber die geodiitiscben Arbeiten 
ausgefiihrt in Preussen im Jahre 1896.) 

Int. Geod. Cong., Verhandl., 18¢, 284. 

--- Der Emfiuss der Elasticitiit der Pendel 
· ber absoluten Schwerebestimmungen. 

Astron. Nachr., CXLIII, 1897, 345-354. 

--- Beitrage zur Theorie des Reversionspen
dels. 

4°, Potsdam, 1898, pp. 92. 
Revd. in Fortsch d. Fhys., LIV; 3, 1900, 410-412. 

--- Bericht iiber die relativen Messungen der 
Schwerkraft mit Pendelapparaten. 

Int. Geod. Cong., Verhandl., 1898, 1, 388-
390. 

--- Bericht iiber die in Preussen vom Koni
glkhen Geooiitischen Institut in den Jahren 
1897-1898 ausgefiihrten Arbeiten. 

Int. Geoo. Cong., Verbandl., 18g8, 1, 48o. 

--- Bericbt iiber die Thii.tigkeit des geodii.ti
schen Instituts im Jahre 1898. 

Astron. Gesel., Vierteljahrs, xxxrv, 18g8, 
1C1-167. 

--- Wie gross ist I meter in Preussen? 
Zeit.;. f. Vennes.' XXVIII, 1899, 424. 

--- Bericht iiber die Thiitigkeit des geodati
schen lnstitnts im Jahre 1899. 

Astron. Gesell. Vierteljahrs., xxxv, 1899, 
154-158. 

--- Beitriige zur Theorie des Reversionspen
dels. 

Zeits. f. Instr., XIX, r899, 24-28. 

Helmert (Friedrich Robert). Neuere Fort
schritte in der Erkenntnis der Mathematischen 
Erdgestalt. 

Sonderabdruck aus der Geographischen 
Zeitscbnift., VI, 1goo, Heft. I; I-IO. 

Int. Geog. Cong., Verbandl., 1899, II, 5-15. 

--- Beitriige zur Theorie des Reversionspen
dels. 

Vierteljahrs. Astron. Gesell., xxx1v, lgoo, 
215-232. 

ReYd. by LORENZONI (G.). 

Zur Bestimmung kleiner Fliichenstiicke 
des Geoids aus Lothabweicbungcn mit Riick
sicht auf Lothkrummung. 

K. Ak. d. \Viss., Math. cl., Sitzber., XLII, 

1900, 1-19. 

--- Preussen; Geodatiscbes lnstitut 1899 und 
lgoo. 

Int. Geod. Cong., Verhandl., lgoD, 262. 

--- Bericht iiber Thiitigkeit des Central
bureaus der Internationalen Erdmessung im 
Jahre 1899. 

Int. Geod. Cong., Verhandl., II, 1goo, 1-94. 

--- Bericht iiber die relativen messungen der 
Schwerkraft mit Pendelapparaten. · 

Int. GeO<i. Cong., Verhandl., 1goo, II, i3g-
385. 

-- und Boersch (A.). Bericht ii ber die Tri
angulationen, lgoo. 

Int. Geod .. Cong., Verbandl., 1goo, II, 393. 

--- Zur Bestimmung kleiner Fliichenstiicke 
des Geoids aux Lothabweichungen mit Riick
siecht auf Lothkrummung. 

Akad. d. \Viss., Berlin, Sitzber:, xxxrx, 
rgoo, g64-<jh; XL, 1901, 958-<)75. 

Die 19 Allgemeine Conferenz der interna
tionnlen Erdmessung in Paris, lgoD. 

Zeits. f. Vennes., xxx, 1901, i77-192. 

Der normale Theil der Schwerkraft im 
Meeresnivenu. 

K. Akad. d. \Viss. Sitzber., XIV, 1901, 328-
336. 

--- Bericht iiber die Thatigkeit des Central
bureaus der Internationalen Erdmessung im 
Jahre 1g<.>o nebst dem Arbetsplan fiir 1901. 

4°, Berlin, 1901. pp. 20. 

Helmert (F. R. ). Bestimmung der Polhohe 
und der Intensiti:it der Schwerkraft in der 
Nahe des Berliner Meridians von Arkona bis 
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Helmert (F. R. )-Continued. 

Elsterwerda sowic auf einigen anderen Sta
tionen nebst Azimutmessungen auf drei Sta
tionen. 

S0
, Berlin, 19<>2, pp. n, 302. 2 plates. 

Hemming (John) a11d Portlock (Lt. Col.). 
Brief account of some survey operations un
dertak.-~n ~t the Cape of Good Hope for the 
verification of the labours of Lacaille, and 
some notice of the country. 

Roy. Engineers Papers, l, 1S51, 27-45. 

Henderson: Babine (E. ). Replyto-'sremarks 
on Captain Sabine's pendulum observations. 

Phil. Mag. (Taylor), II, 1S27, 176-177. 

Henke (Richard). Uber die Methode der klein
sten Quadrate. 

Leipzig, 1S94, pp. 86. 
Revd. by J(ORDANj in Zeits. f. Vermes., XXIV, 

1895, 28-29. . 

Henneberg (Lebrecht). Ueber diejenige Mini
malflache, welche die Neil'sche Parabel zur 
ebenen geodatiscP,en Linie hat. 

Naturf. Ges. Zurich, Vierteljahrs., xx1, I 
lS76, 67-70. 

Hennequin (E. ). Rapport sur les travaux exe- I 
cutes en 1SS1 et 1882 par la section geodesique I 
de !'Institute cartographique militaire de 
Belgique. , 

Int. Geod. Cong., Gen.-Ber., 1881-82, 144-
148. 

--- Rapport sur les travaux geodesiques en 
Belgique pendant l'annee 1883. 
· Int. Geod. Cong.,. Gen.-Ber., 1883, 227-229. 

--- Triangulation du royaume de Belgique, 
publiee avec l'autorisation de M. le Ministre 
de la guerre par l'Institut cartographique mil
itare, observations et calculs de ~a triangula
tion de premier ordre. Tome second. 

4°, Bruxelles, 1885, pp. viii, 5S5, 7 charts. 
(Gore.) 

[Rapport sur les travaux geodesiques dans 
Belgique, 1884-1886.] 

Int. Geod. Cong., Verhandl., 1S84-1886, 
121-122. 

---- Rapport sur les travaux executes en 
1889-90. 

Int. Geod. Cong., Verhandl., 1S91, 109-III. 

(Rapport sur les travaux geodesiques 
executes en Belgique.) 

Int. Geod. Cong., Verhaudl., 1892, :11-176. 

10515-03-38 

· Hennequin (E. ). Rapport sur les travaux 
geodesiques) de Belgique. 

Int. Geod. Cong., Verhandl., 1892, 567-570. 

(Rapport sur les travaux geodesiques 
executes en Belgiques.) 

Int. Geod. Cong., Verhandl., 1S93, 14g-150. 

(Rapport sur les travaux geodesiques 
executes en Belgique en 1S94.) 

Int. Geod. Cong., Verhandl., 1894, 2o6. 

(Rapport sur les travaux geodesiques 
executes· en Belgique, 1S93-1S95.) . 

Int. Geod. Cong., Verhandl., 1895, II, 1g8-
199. 

(Rapport sur les travaux geodesiques 
executes en Belgique en 18g6.) 

Int. Geod. Cong., Verhandl., 1896, 223. 

--- Rapport sur !es travaux geodesiques exe
cutes en Belgique. 

Int. Geod. Cong., Verhandl., 1S98, 1, 478. 

Rennert (Johann Freedrich). Ondezoeking 
omtrent de waare gedaante der aarde. 

Genootsch. Vlissingen,Verhandel., 111, 1773, 
52g-575. 

--- Onderzoek of de onzekerheid omtrent de 
waare gedaante der aarde eenen merkelyken 
invloed hebbe op de sterrekunde en navigatie. 

Genootsch. Vlissingen, Verhandel., IV, 1775, 

499-544· 

Dissertations physique et mathematique. 
S0

, Utrecht, 1778, pp. [xv], 214, 3 plates. 
(British Museum.) 

Sur la figure de la lerre, x67-:zo8. 

Hennessy (Henry). On the attractions of sphe
roids. 

L., E., D. Phil. Mag., XXXIII, 184S, 24-2S. 

On the change in the earth's figure and 
climate, res~lting from forces acting at its 
&urface. 

Geol. Soc. Dublin, Journ., IV, 1848-1850, 
13g-141. 

On the variation of gravity at the earth's 
!'urface, on the hypothesis of its primitive 
solidity. 

Geol. Soc. Dublin, Journ., IV, 1S48-1850, 
147-149. 

--- The figure and primitive formation of the 
earth, or researches in terrestrial physics. 

Roy, Soc. London, Phil. Trans., CXLI, 1S51, 
495-5 IO, 511-548. 
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Hennessy (Henry). On the connexion between 
geological theories and the theory of the figure 
of the earth. 

Brit. A. A. S., Rep., xxu, 1852, 21. 

On Clairaut's theorem. 
Irish Acad., Proc., VII, 1861, 4or-402; Phil. 

Mag., XXl, 1861, 3¢-398. 

Remarques sur les resultats fournis par 
l' Astronomie concernant l'epaisseur de la 
croute solide du globe. 

A cad. d. Sci. Paris, Comp. Rend., LXXII, 

1871, 250; Geo!. Mag., VIII, I871, 216. 

--- Sur la figure des planetes. 
A cad. d. Sci. Paris, Comp. Rend., xcII, 

188I, 225. 

Hennessey (J. B. N.) and Branfll (B. R.). 
Computation of Indian arcs. 

India, Trig. Survey, VII-VIII, 1882. 
Title in full under BRA,,,FIL (B. R. ). 

-- and Cole (W. H.). Computation 
ridional arcs. 

India, Trig. Survey, IV, VI, VIII. 
Title in full under COLE (W. H. ). 

Calcutta base-line. 
India, Trig. Survey, I, 1870-71, 23. 

--- Debra Doon base-line. 
India, Trig. Survey, I, 1870, ii, 48. 

--- Sironj base-line. 
India, Trig. Survey, I, 1870, iii, 26. 

--- Bider base-line. 
India, Trig. Survey, I, 70, iv, 28. 

--- Sonakhoda base-line. 
India, Trig. Survey, I, 1870, v, 32. 

--- Chach or Atlok base-line. 
India, Trig. Survey, I, 1870, vi, 31. 

--- Karachi base-line. 
India, Trig. Survey, I, 1870, vii, 30. 

Vizagapatam base-line. 
India, Trig. Survey, I, 1870, viii, 32. 

--- Bangalore base-line. 
India, Trig. Survey, I, I870, ix, 48. 

of me-

--- The micrometer-microscope theodolites. 
India, Trig. Survey, II, 1873, ii, l l-76. 

Comparison between the Io-feet standard 
bars I s and A for determining the expansion 
of bar A. 

India, Trig. Survey, n, 1873, vi, 24-36. 

1 

Hennessey ( J. B. N.) On the dispersion of 
circuit errors of triangulation after the angles 
have been corrected for figural conditions. 

India, Trig. Survey, II, 1883, viii, 151-176. 

--- Synopsis of the results of the operation of 
the Great Trigonometrical Survey of India. 

Vols. x1x-xxr. 
4°, Debra Dun, 1883. 

--- Reduction of the NW. quadrilateral. The 
noncircuit triangles and their final figural 
adjustment. 

India, Trig. Sun·ey, II, 1873, x, 177-253. 

··-- Simultaneous reduction of the N\V. quad
rilateral. The computations. 

India, Trig. Survey, II, 1873, xii, 283-3I8. 

-- and Keelan (H.). Sutlej meridional 
series. 
. India, Trig. Survey, IV, VIII, 60. 

-- and Walker (J. T. ). Meridional arc 
series. 

India, Trig. Survey, III, VII. 
Title in full under WALKER (J. T.). 

--- --- Cape Comorin base-line. 
India, Trig. Survey, I, I870, x, 35. 

-- and Wood (C. ). Meridional series. 
India, Trig. Survey, VII, 1882, viii, I882. 

--- Une question de geodesie. 
A. Frans;. A. S., Bull., 1883, I49· 

Hennon (V. ). Geodesie pratique des forets, a 
l'usage des agents forrestiers, proprietaires, 
regisseurs, agents voyers et autres personnes 
s'occupant de }'estimation et de amenagement 
des bois. 

8°, Nevers, 1846; Paris, I86o, pp. [iii], 172, 
8 plates. (British Museum.) 

Trigonometric sun·cying. 

Henrici (J. ). Die Erforschung der Schwere 
durch Galilei, Huygens, Newton als Grund
lage der rationalen Kinematik und Dynamik. 

4°, Leipzig, 1885. 

Henry (Joseph). The Coast Survey. An article 
from the Princeton Review for April, I845. 

8°, Princeton, 1885, pp. 24. 

Henry (Maurice). Essai sur la determination 
de la longueur du pendule simple sous la lati
tude de St.-Petersbourg. 

Acad. de St.-Petersbourg, Acta, XI, 1793, 
524-530. 

--- Ueber die Landesmessung von Bayern. 
Mon. Corr. (Zach), VI, 18o2, 36-45. 
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Herbert (J. D.) and Hodgson (J. H. ). Ac

count of the trigonometrical determinations 
of peaks in the Himalaya Mountains. 

Asiatic Researches, xrv, 1822, 187-368. 

Hergesell (H. ). Uber die Fonnel von G. G. 
Stokes, zur Berechnung regionaler Abweich
ungen des Geoids von Normalspharoids. Ein 
Beitrag zu den neueren Unte~uchungen iiber 
die Gestalt der Erdoberflache. 

4°, Strassbourg, l88o, pp. 21. 
Revd. in Pettermnnn, 1891, 161, 

--- Die Rotation der Ertle unter dem Einfluss 
geologischen Processe. 

Petermann 's Mittheilungen, 1892, 42-45. 

--- Fortschritte der Physik und Mechanik 
des Erdkorpers. I. Fortschritte der Interna
tionalen Erdmessung. II. Gestalt der Erde. 
III. Schweremessungen. IV. Mittlere Dichte 
der Erde. 

Geogr. Jahrb., 18g5, 333-352. 

--- Fortschritte in der Physik und Mechanik 
<ler Erdekoper. 

Jahrbuch geographisches, xx, I897, 24g-
264. 

Hermann (Friedrich). Ueber die neuen me
trischen Probemasse. 

Naturf. Ges. Bern, Mittheil., I870, 243-247. 

Hermite (Charles). Sur le pendule. 
Extr. lett. (1877). 
Crelle, Journ. ::\fath., Lxxxv, 1878, 246-249. 

Herr. Mittheilung iiber die Glasstabe. 
Int. Geod. Cong., Gen.-~er., 1871, 70-71. 

Herr (Josef). Lehrbuch dcr spharischen Astro
nomie in ihrer Anwendung auf geographische 
Ortsbestimmung. 

Vollendet von Tinter (\V. ). 
8°, Wien, 1887, pp. 672, IOO figs. 

Herrig (N. ). Ueber Winkelmessen mit dem Re
petitions-Theodoliten mit centrischem Fern
rohr bei Polygonmessungen. 

Zeits. f. d. Berg-, Hiitten-und Salinenwesen, 
XXXIV, I886, 156-157, 

Herschel (John) a11d Cole ( W. H.). East coast 
series. 

India, Trig. Survey, VI. 

--- On the local deviation of the plumb line 
from the true vertical, as affecting the accu
racy of a trigonometrical survey. 

Indian Eng. (Medley), I, 1864. 315-323. 

Herschel (John). Note on the difference of 
variation of gravity at Revel and, St. Peters
burg; and on Grischow's pendulum observa-
tions at other stations. , 

Roy. Astron. Soc., Month. Not., XI, 187g-8o, 
2-5. 

Su GR1scnow, Acad. de St.-P~tersbourg, Com. 
VII, 447-451, 

A bibliographical list of works relating to 
pendulum operations in connection with the 
problem of the figure of the earth. 

India, Trig. Survey, v, I879, 103-126. 

---, On the figure of the earth. 
Nature, xx, I879, 33-35. 

Advocating the bestowal of Increased attention 
upon the investigation cif the causes of 
irregul~rity of the earth, and therefrom to 
deduce the figure of the earth. 

Table of provisional equatorial vibration
numbers of pendulums used differentially 
since 18oo; followed by a synopsis of pendu
lum observations from I672 to 1874, partly 
reduced to common terms by the help of the 
above table.* 

Calcutta, 1879. 

-- On the employment of the pendulum for 
determining the figure of the earth. 

Nature, XXI, 188o, 5gg-6o2. 

--- On the determination of the acceleration 
of gravity for Tokio, Japan.* 

188o. 

--: Clarke (A.R. ). Geodesy. Revd. by-. 
Nature, xxr, 1880, 6o5-6og. 

--: Kelly (P.). Metrology. London, 1816. 
Notice of, by-. 

Nature, xxrv, 188I, 237-238. 
Title in full under KELLY (P.). 

--- On a simplified form of the torsion-gravi
meters of Brown and Babinet. ( 188o.) 

Roy. Soc. Proc., 31, 1881, I41-146. 

--- On gravimeters, with special reference to 
the torsion-gravimeter designed by the late 
J. Allan Rrown. 

Roy. Soc. Proc., xxxr, 1881, 317-320; xxxn, 
1881, 507-540. 

--- Note on the length of the pendulum ob
served by de l'Isle de la Croyere, at Archan
gel, in 1728. 

Astron. Register, XIX, I882, 5. 

--- Pendulum observations in London. 
Nature, xxv, 1882, 1g6-197. 
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Herschel (John Frederick William). A brief 
notice of the life, researches, and discoveries 
of Bessel. 

S0
, ~ndon, 1S47, pp. 16. (Oxford, Bod

leian.) 
Account of geodetic work, pp. 11-15. 
Extract from the Annual Report of the Royal 

Astronomical Society. 

Outlines of astronomy. Ninth edition. 
S0

, London, 1867, pp. xxiv, 741, 6 plates. 
(Washington, Observatory.) 

Figure of the earth, i.9"150. 

--- . Familiar lectures on scientific subjects. 
8°, London, 1S71, pp. xii, 507. 

The yard, the pendulum, and the metre, 419"451. 

Hertha., for Hertha. Zeitschrift fiir Erd-, Volk
er- und Staatenkunde. 

S0
, Stuttgart,' 1S25-1S29 (14 vols.). Wash

ington, Congress.) 

Herz (N. ). Zur Auflosung der Nonnalgeichun
gen. 

Astron. Nachr., CXXIX, 353-356. 

Hesee (Wilhelm Gottlieb). Dissertatio de vi 
centrifuga planetarum. Progymnasm11ta mag
nitudinem terrre in astronomia sphrerica recte 
nihil instar considerari. * 

Erford., 1757· 
POGGENDORFF, I, 1<'95· 

Hese13 (von). Die koniglich preussische Landes
Triangulation. TI,iangulation der Umgegend 
von Berlin zwischen 52° l 2' und 52° 48' Breite 
und 30° 3o' und 31° 30' Lange. 

4°, Berlin, 1867, pp. iv, 516, 36, 2 plates, 4 
charts. (Berlin, Landesaufnahme.) 

Herausgegeben vom Bureau der Landes-Tri
angulation. Owing to the loss of mnny of 
the station marks, this work is being reob
served and new results will soon be pub
lished. 

Heussi (.Ta.cob). Ueber eine Verbesserung an 
den Repetitions-Theodoliten und den Nivellir
Instrumenten. 

Ann. d. Phys. (Poggendorff), crv, 1S5S, 
443-44S. 

--- Lehrbuch der Geod~sie. Nach dem ge
genwartigen Zustande der Wissenchaft fiir 
Feldmesser, Militar und Architekten. 

8°, Leipzig, 1861, pp. xxiv, 583. (Berlin, 
Royal.) 

Hicks (W. M. ). On some irregularities in the 
values of the mean density of the earth as 
determined by Baily. 

Phil, Soc. Camb. Ptoc., v, 1886, 156-161. 

Hiecke (R.) 1md Czerme.k (P. ). Pendelver
suche. 

'\Vien, 1885. 

Hierl ( J ohe.nn Eduard). Lehrbuch der hoheren 
Vermessungskunde, oder Anleitung zur trig
onometrischen Bestimmung der Punkte auf 
der Erdoberflache und der Hohen der Berge. 

8°, Augsbnrg, 1S42, pp. x, 157, 3 plates. 
(Munich, Royal.) 

Hilge.rd (Julius Ere.smus). Discussion of prob
able error of observation. 

U.S. C. and G. Survey, Rep., 1854, 121. 

--- Triangulation of the Mississippi Sound. 
U. S. C. and G. Survey, Rep, 1856, 291-292. 

--- Subsidiary base apparatus. Description 
of a modification devised to ascertain the tem
perature of rods in use, 

U.S. C. and G Survey, Rep., 1S56, 3o8-310 

--- Theodolite test. 
U.S. C. and G. Survey, RelJ., 1S56, 310-316; 

186o, 357-361. 
Examination and trials of a 10-inch theodolite, 

applicable to the testing of instruments of 
like construction. 

Description of base apparatus for measur
ing subsidiary lines. 

U. S. C. and G. Survey, Rep., 1S57, 395-398. 

--- Base-measuring apparatus. Abstract of 
experiments for determining the length and 
expansion by heat of the standard bar, with 
table of comparisons of standard bar with 6 
metres. 

U. S. C. and G. Survey, Rep., 1862, 248-
255. 

Description of a new form of geodetic 
signals. 

U.S. C. and G. Survey, Rep.,' 1867, 145· 

--- On the use of railways for geodetic sur
veys. 

U. S. C. and G. Survey, Rep., 1867, 140-144, 

--- Intervisibility of stations. 
U.S. C. and G. Survey, Rep., lS73, 137· 

-- and Buess (Edward). Sur un appareil 
pour determiner les equations personnelles 
dans les observations du passage des etoiles, 
dispose pour le Service Geodesigue des Etats
Unis. 

Paris, Acad. Sci. Com pt. Rend.' LXXIX, 

1S74, '}99-IOOI, 
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Hilgard (Julius Era.emus). Account of a base

line measurement three times repeated in the 
U. S. Coast Survey. 

A. A. A. S., Proc., 1875, <p-98. 
With plates of the llache-Wlirdemann appa

ratus. 

The measurement of a base-line for the 
primary triangulation of U1e United States 
Coast Survey near Atlanta, Ga. 

Phil. Scoc. Wash;, Bull., 1875-188o, 50-51. 

-- The relations of the lawful standards of 
measure of the United States to those of Great 
Britain and France. 

U. S. C. and G. Survey, Rep., 1876, 402-4o6. 

--- An examination of three new 20-inch 
theodolites. 

U.S. C. and G. Survey, Rep., 1877, 114-147. 

[Progress of geodesy.] 
A. A. A. S., Proc., 1876, 1-16. 

Address as retiring president of the American 
Association for the Advancement of Science 
for 1876. 

Comparison of American and British 
standard yards. 

U. S. C. and G. Survey, Rep., 1877, 148-
18I. 

Including a discussion by J. Homer Lane, 011 

the coefficient of expansion of the llritish 
standard yard bar, bronze No. 11. O. H. 
Tittmann, on the relative expansion of 
bronze 12, and Low Moor iron. 

Geodesy. 
Johnson's Universal Cyclopedia, II, 1878, 

473-477. 

--- Pendulum observations. 
Johnson's Universal Cyclopedia, 1n, 1878, 

1143. 

--- An account of a perfected form of the 
contact-slide base apparatus used in the Coast 
and Geodetic Survey. 

U.S. C. and G. Survey, Rep., 188o, 341-344. 

--- Letter of the Superintendent on the pro
posed transfer to the Navy Department [of 
the United States Coast and Geodetic Survey.] 

3c, Washington, 1883, pp. 8. (Gore.) 
Containing also a letter from Richard D. Cutts 

in answer to a report of Charles D. Sigsbee. 

Inquiry of the National Academy of 
Sciences concerning the operations of the I 
Coast and Geodetic Survey. / 

8°, [Washington], 1884, pp. II. 

Hilga.rd (Julius Erasmus). Determination of 
gravity at stations in Pennsylvania. 

4°, Washington, 1884, pp. 58. 

Hill (George W.). Prize essay on the confor
mation of the earth. 

Math. Month. III, 1861, 162-182. 
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--- Rapport sur les travaux geodesiques pend- J Int. Geod. Cong., Gen.-Ber., 1881-82, 134-
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zweiten, etc. J allgemeinen Confereuz der 
europiiischen Gradmessungen. 

4°, Berlin, 1863-1874. (Gore.) 

INTERNATIONAL GEODETIC CON
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General-Berlcht Uber die europiiische Gmdmessung 
flir die Jahre 1868, 186g, 1870. 3 vols. Berlin, 1869, 
1~70, t871. 
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sung. Zugleich tnit deu Ilerichten iiber die 
FortsC'hritte der Erdrnessnng in den einzelnen 
Liindern wiihrend des letzten Jnhres. 

Berlin, 1895. 

Comptes-rendus des s~ances de ta commission perrua
neute de l'Association g00d6;ique intentationale 
r~unie ll Genl!ve du 12 nu 18 septen1bre. Suivis 
des rapports sur les travaux gl!odesiques accon1-
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Annuario scientifico c industriale, 1x, t872, 12; xx, 
18&3, II; XXVIII 1 1891, 7, 

ENGEi,. Die mitteleuropiiische Grndmessung, und 
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in Stuttgart, 1898. 
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-- Deric11t Uber die 'l'hiitigkeit des Centrnlbu
reaus der Internntional-Erdmessungs-Commis
sion. 

Int. Geod. Cong., Verhandl., 1886, 17-20, 74-78; 188;, 
22-27; 18881 14-17, 23-24, 25; 1~1 18-25, 83-88; ISgo, 
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25-28, 61-64; 1894, 15-27, 76-88; 1895, 24-32, llb-136; 
18¢, 14-20, 67-73; 19"0, 1-<)4. 

JORDAN (W.). Ueber den Verlauf ... der allge· 
111einen Conferenz der internationalen Erdmes
sung in Be-rliu, 1886. 

Zeits. f. Arch.- u. -Ingen.·Vereins, 18S7, 143. 

-- Verhandluug der permonenten Commission 
der interno.tiono.len Erdmessung in Freidburg i. 

• D. vom 15. bis 21. September l1l9o. 
Zeits. f. Vennes., xx, 1891, 1-20. 

KAISER ( F. ). Rapport omtrent de tweede algemeene 
bijeenkom•t der gemagtigden voor de grandrnet
ting in Europa. 

Amsterdam, 1867. 

0RF1' (K. V. ). Ueber die Hillfsmittel-Methoden und 
Resultate der inten1ationalen Erdmes.•ung. 

MUnchen, 1899. 

PRESTON (:a. D.). '!'he International Geodetic Asso
ciation for the measurement of the earth. 

U. S. C. & G. Surv,ey, Rep., 1899, 245-26<}; Science, 
VJII, 1898. 841-8.\7; Nature, LIX, 1899, 2sB-259. 
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INTERNATIONAL GEODETIC CON- Ist. di Bologna, Mem.,.forMemoric della reale 
GRESS-Continued. Accademia delle scienze dell' Istituto di 
PRITTWITZ (M. K. E. VON). Die Fortschritte und der 

jetzige Stand der mitteleuropiiischen Grndmes
sung. 

Zeits. allg. :Erdkunde, xix, 1865, 324-345. 

RAIN'A. 11. Conferen~a del Associazione" geodeticn, 

1895. 
Torino, 1895. vm, 14 pp. 

SCHOTT (C. A.). International Geodetic Association 
of Europe. 

Science, II, 1883, 656-658. 

TINTER (W.). (Bericht iiber die im Jahre, 1888, aus
geflihrten Rcchnungsarbeiten der Permanenten 
Connnission der Jnternationalen Erdmessung. 

Int. Geod. Cong., Verhandl., 1888, IV, c. 

ANOS. Pern1anent Commission of the Iuternntional 
Geodetic Association. 

Nature, XII, 1875, 501-502. 
Notice of meeting at Paris, September 20, 1875. 

-- lnternntional Geodetic Association. 
~ature, XIV,.1876, 56o; XVI, 1877, 298. 

Notice of meeting at Stuttgart in 1877. 

-- Permanent Commission of the International 
Geodetic Association. 

Nature, xx, 1879, 433, 5o8, 535. 
Notice of meeting nt Geneva September 16, 1879. 

-- The Geodetic Congress. 
~ature. XXVlll, 1883. 616-617; XXIX, 1883, 14. 

Report of the meeting in Rome in October, 1883. 

-- Allgemelne Konferenz der internationalen 
Erdmes.•ung In Berlin (27 October bis 2. Novem
ber, 1886). 

Zeits. f. Vermes., xv, 1886, 545-5sB. 

Int. Geod. Cong., Verhandl., .for Verhandlun
gen der vereinigten permanenten Commission 
der europaischen Gradmessung. Verhan<l
lungen der allgemeinen Conferenz der inter
nationalen Erdmessung und deren perma
nenten Commission. 

4°, Berlin, 1S75+. (Gore.) 

Ismail Effendiy Ibanez (C. ): Comparacion de 
la regla geod~sica perteneciente al gobierno 
de Egipto con la de la bast! centrale de Espana. 

Madrid, 1863. 
Title in full under lnAJ::Rz (C.). 

Ismail-Effendi-Moustapha. Recherches des 
coefficients de dilatation et ~talonage de l'ap
pareil a mesurer les bases g~od~siques appar
tenant au gouvernement ~gyptien. 

S0 , Paris, 1864, pp. xx, 194, 169, 5 plates. 
(Brussels, Observatory.) 

Issel (Arthur). Note sur un instrument destin~ 
a mesurer l'intensite de la pesanteur. 

Bull. d. Naturalistes de Moscou, 1882, 
134-139. 

Bologna. 
4°, Bologna, 1850+. (\Vashington, Con

gress.) 

Ist. Lomb. Sci., Giorn., .for Giornale dell' Isti
tuto Lorn bardo di scienze c lettere. 

8°, Milano, 1840 +. (\Vashington, Con
gress.) 

Ist. Lomb. Sci., Randi., .for Reale Istituto 
Lombardo di scienze e lettere, rendiconti, 
Classe di sciem:e matematiche e naturali. 

S0
, Milano, 1864+. (Washington, Con

gress.) 

Ist. Veneto., Mem.,.for Memorie dcl reale Isti
tuto Veneto di scienze, lettere ed arte. 

4°, Venezia, 1843 +. (\Vashington, Con
gress.) 

ITALY. 
ITALIA. Lavori eseguiti nell' nnno 1875. Astrono-

111ici e gcodetici. 
Int. Geod. Cong., Gen.-Ber., 1875. 175-178. 

ISTITUTO TOPOGRAFICO MILITARE. Elementi geo
detici dei pun ti contenuti net fogllo 254 delln carto 
d' Italia. 

8 parts, 40, Firenze, 188o-1882. 

COMMISSIONE ITALIANA per In mlsura dei gradi
Processo verbale delln seduta commissione geo
deticn italinno tenuta In Firenze, Milano, Napoli, 
Padova, Roma, Torino. 

12 parts, 8°, 1865-1887. 
COMMISSIONE lTALIANA per la misura de' gradi in 

Europa. lstituto topografico militare. 
Parte I. Geodetico. 

Fascicoto 1. Dcscrlzione dell' nppnrnto di Bessel. 
Primi studi eseguiti. Misura delle bnsi di Fog
gia e !'<apoli. Napoli, 1875. 

Fascicolo 11. Nuovi studi sull' apparato di Bessel. 
Misura de lie basi di Catania, Crati e Lecce, 1876. 

Faseicolo 111. Cenni prelim!nari snlla trinngola
zione di 10 ordine eseguita luugo la 7.0nn merid· 
iana di Capo Passero a Lissa. Osservazioni 
della rete di Capitanatn e suo collegnmento con 
la trinngolazionc austrincn sulle caste datmnte. 
1877-78. Misura della base di Udine eseguita 
nel 1874. 1877. 

Fascicolo 1v. Osservnzloni e calcolo delln rete di 
Bnslli cntn, de! Cmti e di Calabria. 4°, Napoli, 
1875-1882, pp. 589, 16 plates. 

Pnrte II. Ge..detica. 
Foseicolo 1. 64 pp., 9 plates. Napoli, 1875. 
Fascicolo 11. 65-105 pp., 4 plates. Napoli, 1876. 

(Gore.) 
ARAGO (D.-F.-J.). Sur !es o¢rations g~od~siques 

ex~cutlies en Italie par !es lng~nieurs-g~ogmphes 
fran,aise. 

Conn. d. Temps, i827, 385-391. 
BAULINA (J. ). Rapport sur l'avancen1ent des trnvaux 

g~d~siques de la commission italienne. 
Int. Geod. Cong., Gen.-Ber., 1881-82, 85-88. 
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ITAI Y-Continued. ITALY-Continued. 
CELOIUA (G.). Rapport sur les travaux de la com

mission geodesiques itatienne en 1895. Florence, 
1895, 6 pp., 3 plates. 

-- Rapport sur les travnux executes par tn com
mission geodesiques itatienne en 1895. 

Int. Geod. Cong .. Vcrhandl.. 1895, 11, 231-233; 1896, 
303-305; I898, 402-4o6; l<jOO, 6; 19"0, 263-265. 

PERGOLA (I'.). Relazione de lie operazioni geodet
iche eseguite nelle provlncie di Napoli. 

Napoli. 183'l; 1851. 

FERRERO (A.). Avancement des travaux geodesi
ques en Itatie. 

A. Fran<;, A. S., 1882, &H,t. 

-- Rapport sur l'etat actuel des travanx geodesi
ques en Italie. 

Int. Geod. Cong., Gen.-Ber., 1883, 252-257; 1884-1886, 
143-145; 1887, VI, 1-2. 

-- Rapport sur \es travaux aecut~ par \es com
mission geodesiques italienne. 

Int. Geod. Cong., Verhendl., 18<}1, I27-I30; 18<}2, B, 
I9I-193, 587-590; 18<}3, 16S-171; 1894, 215-218; 1895, I, 

1I1 j 1898 1 I 11 IB92. 
INGllIRAMI (G.). Di una base trlgonometrica misu

rata in Toscana. 
Firenze, 1818. 

-- Triangolazione in Toscilnn. 
Corr. Astron. (Zach), r, r818, Io1-120, 227-243, 36S-389; 

nr, 1819, 135-155; Opuscoti e Notirle (lnghiraUJi), 
r, 1820. xot-107; Livorno, 1821. ~ 

MAYO (E.). Relazlonesui lavori geodetic! [In Italy]. 
Int. Geed. Cong., Gen.-Ber., 1877, 287-292; 1878, 87-89; 

1879, ¢; 188o, 16-18. " 

PLANA (G-. A. A.). .Report on geodetic work in Italy. 
Accad. Sci. Torino, Mem., l<XVlI, 1824, xxxiv-1. 

RxcCAll.PI (P.). Cenni sulla storle. delle. geod.esla i.n 
Italia. 

BO\ogna, 1879. 

-- Cenni sulla storia delle geodesla in Italia 
prime epoche fin oltre ntta meta de! secolo XIX. 

Bologna, Acad. Sci .. Mem .. x, 1897, 431-528; IV, 1882, 

441-505; v, 1883, 585-682. 
Bologna, Rendiconts, 1897, 84997; 1883, 78-83; 1884, 

44-52. 

RICCI (G.). Expose de l'etat actuet des travaux de 
geodesic en llalie. 

Int. Geod. Cong., Gen.-ller., I864, 18-21. 

-- Sur !es operations geodeslques l!ffectuees e11 
ltalie. 

Paris, 1S75, uBo-u92. 

RICCI (JOSEPH). Sur les Operations g<!odesiques cf. 
fectuees en Italic. 

Assoc. Franc. Compt. Rend., 1S;8, I059-Io65. 

SAtGEY (J.-F.). Surles op~rations gfodl!siques ex~
cutees en Italie. 

Dull. Sci. Math. (Saigey), Ill, 1S25, 23S-239. 

SCHIAVONI (F.). Osservazioni geodetiche su! Vcau
vio. 

N. d.; Napoli, 187>. 

-- Intornoa' lavori geodetici nella dttAdi Napoli. 
Napoli, 1863. 

-- Relaz.ione sui tavori geodetici. 
Int. Geod. Cong., Gen.-Ber., 1S71, 25-31; 187>, 4-6. 

SEccHI (A.). Regarding the geodetic work in Italy. 
Int. Geod. Cong.; Gen.-Dcr., 1869, 18-19; Accad. d. 

I.incei, Atti, XXIV, 1871, 23:z-2sS. 

TITALF. (M.). Sulla Trlangulazione prlttci.pa!e 
d'Italia. 

Firenza, 1899, 26. 

VECCHI (E. ). 'Relaz.ione annuale sui lavori geodetic!. 
Int. Geod. Cong., Gen.-Ber., lS73, 5; i874, 26-30; 1876, 

100-105. 

ZACH (F. X. VON). Astronomische u11d geodiitische 
Bestimmungen in Golfo della Spezzia. 

Mon. Corr. (Zach), XV1n, tBoS, 362-363. 

-- Notices sur !es operations geodesiques en I ta tie 
de Riccioli et Grimaldi, de Manfredi et Stancari. 

Corr. Astrou. (Zach), u, rS19, ns-126. 

ANo,..-. Cenno storico del lavori geodetici. e topograficl 
e~eguitl net reale officio topografico di Napoli e 
metodi in essi "edoperati. 

S0 , Napoli, 186o, pp. 17. 

-- Sguardo storlco intomo atla cartografia itali
ana. 

Revlsta Militare Italiana, 111, 1875, 288-342; Lavori 
geodetici, 293-298, 3oB-315, 332-336. 

--Geodetic surveys of Italy. 
Railroad and Engiueerlttg News, LXII, 1888, 4¢>-4~. 

-- Istruzionl sul!' eseguimento delle stazioni 
trigouometriche. Istltuto topogralico militare. 

Napoli, 1877. 

-- Istruzioni sulle riconoscenzetrigonometriche. 
Istituto topografico ruilitare. 

s0 , Firenze, IS77, ~P· 34, Jo plates. 

Ivory (James). On the attraction of homogene
ous ellipsoids. 

London, Phil., Trans., Ifk>9, 345. 

On the attraction of an extensive class of 
spheroids. 

London, Phil., Trans., I8I2, 46. 

On the grounds of the method which 
Laplace has given in the secQnd chapter of 
the third book of 11is ":Mecanique celeste" for 
computing the attractions of spheroids of 
every description. 

London, Phil., Trans., 1812, 1-45. 

On the rolling pendulum. 
Phil. Mag. (t'illoch), I.VIII, 1821, 417-42r. 

Caku1ation of the horizontal refraction in 
an atmosphere of uniform temperature. 

Phil. Mag. (Tilloch), LIX, I822, 90-93. 

On the expansion of a series of the attrac
tions of a spheroid. 

London, Phil. Trans., 1822, 99. 

On the figure requisite to maintain the 
equilibrium of a homogeneous fluid mass that 
revolves upon an axis. 

Roy. Soc. London, Phil. Trans., CXIV, 1824, 
85-150. . 
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Ivory (James) Remarks on the theory of the 
figure of the earth. . 

Phil. Mag. (Tilloch), I.XIII, 1824, 339-348. 
An historic review of the Newtonian theory. 

--: Francamr (L.-B. ). Solution d'un pro
bl~me de geodesie par -. 

Bull. Sci. Math. ( Saigey), II, 1824, 279-28o. 

Solution of a geodetical problem. ( Cor
rections are given in vol. LXV, 249-250.) 

Phil. Mag. (Tilloch), J,XIV, 1824, 35-39. 
The problem is: The length of a geodetical line 

on the earth's surface, together with the 
latitude, the longitude, and the azimuth, of 
one of its extrentities being given; it is 
required to determine the latitude, the 
longitude, and the azimuth of the other 
extremity. 

On the theory of the figure of the earth. 
Phil. Mag. (Tillocb), LXV, 1825, 241-249. 

Rl"vd. by S[AIGEY], Bull. Sci. Math. (Saigey), 
v, 18"6, 87"'97. 

Contains a demonstration of: If a homogeneous 
mass of fluid rcvoh•es about its axis and be 
in equilibro by the attraction of its particles 
in the inverse proportibn of the square of 
the distance, nil the level surfaces will be 
similar to the outer one; and any stratum 
of the fluid contained between two level 
surfaces will attract particles in the inside 
with equal force in opposite directions. 

On the method of the least square. 
Phil. Mag. (Tilloch), LXV, 1825, 32-37. 

On the variation of the density and pres
sure in the interior parts of the earth. 

Phil. Mag. (Tilloch), I.XVI, 1825, 321-329. 

On the properties of a line of shortest dis
tance traced on the surface of an oblate 
spheroid. 

Phil. Mag. (Tilloch), I.XVII, 1826, 241-249, 
340--352. 

On the ellipticity of the earth as deduced 
from experiments made with the pendulum. 

Phil. Mag. (Taylor), LXVIII, 1826, 3-10, 
92-ror. 

Revd. by S[AlGEY], Dull. Sci. Math. (Salgey), 
VI, 18"6, 26<r-270. 

Concludes that, supposing an attraction accord
ing to the law of nature and a centrifugal 
force, there is no other figure known which 
is con1pett:nl to n1aintain the equilibrium of 
a homogeneous fluid except the elliptical 
'spheroid of revolution. 

On the method of least squares. 
Phil. Mag. (Tilloch), LXVIIl, 1826, 161-165. 

On the theory of the figure of the planets 
contained in the third book of the Mecanique 
Celeste. 

Phil. Mag., I.XVI, 1825, 429; LXVII, I826, 
31, Sr. 

10515-03- 39 

Ivory (James). On the methods proper to be 
used for deducing a general formula for the 
length of the seconds pendulum, from a num
ber of experiments made at different latitudes. 

Phil. Mag. (Tilloch), LXVIII, 1826, 241-245. 

Disquisitions concerning the length of the 
seconds pendulum, and the ellipticity of the 
earth. 

Phil. Mag. (Taylor), LX\'III, 1826, 246-251. 
Investigating a general formula for the length 

of the seconds pendulum in all latitudes and 
comparing it with all the tolerably exact 
experiments that have presented them
selves. 

On the grounds for adopting the ellipticity 
of the earth deducted by Captain Sabine from 
his experiments with the pendulum in his 
work lately published. 

Phil. Mag. (Tilloch), 1,xvrn. I826, 32I-326. 

Short abstract of M. de Freycinet's ex
periments for determining the length of the 
pendulum. 

Phil. Mag. (Tilloch), LXVIII, 1826, 350--353. 

Anonymous. Ivory's mode of finding 
the length of the geodetic curve. 

Quart. Journ. Sci., XXI, I826, 36I-363; 

Bessel (F. W. ). Betreffend beide Me
thoden geodatiscber Berechnung. 

Astron. Nachr., v, 1827, 177-rSo. 

Letter to G. B. Airy. 
Phil. Mag., II, I827, 88. 

On the figure of equilibrium of a homoge
neous planet in a fluid state, in reply to the 
observations of 1\1. Poisson. 

Phil. Mag., II, I827, I6I-I68, 241-247, 321-
326. 

Letter to Professor Airy in reply to bis 
remarks on some passage.in a paper by Mr. 
Ivory. 

Phil. :Ylag., II, 1827, r6. 

--- Notice relating to the seconds pendulum 
at Port Bowen. 

Phil, Mag. (Taylor), 1, 1827, 170--171. 

On the ellipticity of the earth as deducecl 
from experiments with the pendulum. 

Phil. Mag. (Taylor), III, 1828, 165-173. 
It is remarkable that the pendulum experi

ments within 30° of the equator are ,·ery 
irregular. This may be that gravity is un
equally distributed in that quarter of the 
globe, or the observations were erTOneous. 
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Ivory (James). Additional discussion respect
ing the ellipticity of the earth as determined 
by experiments made with the pendulum. 

Phil. Mag. (Taylor), III, 1828, 2o6-210. 
In deducing the figure of the earth from the ob

sen·ed length of the pendulum, I have 
always t~ought it necessary to leave out a 
few of the experiments that were inconsist
ent with the rest. The inconsistency is 
proved by comparing the pendulum on the 
same parallel, or nearly 011 the same, when 
a correctio11 must be applied. If they are 
excessively irregular, I always rejected such 
as were irreconcilable with the rest. 

A letter to the editors, relating to the 
ellipticity of the earth as deduced from ex
periments with the pendulum. 

Phil. Mag. (Taylor), III, I828, 24I-243. 
It is also stated that it is useless to involve terms 

of the second order. 

On the figure of the earth, as deduced 
from measurements of different portions of 
the meridian. 

Phil. Mag. (Taylor), III, I828, 343-349, 431-
436. 

From the Pem, India, France, and England 
arcs an ellipticity of sh was found. 

On the latitudes and differences of longi
tude of Beachy Head and Dunnose, in the Isle 
of Wight, as laid down in the trigonometrical 
survey of England; and the length of a degree 
perpendicular to the meridian at the latitude 
of Beachy Head. 

Phil. Mag. (Taylor), IV, 1828, 6-Ir. 
Criticises the formula used by the trigonometric 

survey for finding difference of longitude. 
St"gments cif the a hove arc showed a decrease 
in the length of a degree in going north. 
Ivory found an error of 1811 in the antpli
tude. which, when appli<;d, gave increasing 
degrees toward the north. 

On measurements on the earth's surface 
perpendicular tq the meridian. · 

Phil. Mag. (Taylor), IV, 1828, 189-194. 
States that the measurements In England and 

India belong to the same spheroid, but dis
agree with the l'renc11, while a measured 
arc perpendicular to the meridian in France 
ai:-rees with the trigonometric degree, which 
tendsjto throw doubt upon the English meth_ 
ods of computing difference of longitude. 

On the metho<l employed in the trigono
metrical survey for finding the length of a 
degree perpendicular to the meridian. 

Phil. Mag. (Taylor), IV, I828, 241-245. 
Stating that the azimuth between two points on 

a spheroid is not the same as on a sphere 

Ivory (James )-Continued. 
when the latitude and difference of longi
tude are the same; hence the error in the 
formula used by the trigonometric survey 
for computing difference of longitude. 

On the attraction of spheroids. 
Phil. Mag., IV, I828, 245-432; v, 1829, .205. 

On the method in the trigonometrical 
survey for finding the difference of longitude 
of two stations very little different in latitude. 

Phil. Mag. (Taylor), IV, 1828, 432-435. 
Referring to the methods of the trigonometric 

survey, says: "It is just to characterize the 
method of calculation in the survey as the 
greatest delusion that has ever prevailed in 
practical mathematics. 11 

On the method of deducing the difference 
of longitude from the latitudes an<l azimuths 
of two stations on the earth's surface. 

Phil. Mag. (Taylor), v, I829, 24-28, io6-109. 
Showing what he calls' au error in the method 

of computing difference of longitude used 
by the trigonometrical survey of Great 
Britai\1. 

Some remarks on an article in the Bulle
tin des Sciences mathematiques for June, 1829. 

Phil. Mag., VI, I829, 272. 

--- . On the equilibrium of fluids, and the 
figure of the homogeneous planet in a fluid 
state. 

Phil. Soc. London, Trans., I831, 109; Phil. 
Mag., II, 1827, 161, 24I, 32I. 

Some arguments tending to· prove that 
the earth is a solid of revolution. 

Phil. Mag. (Taylor), v, 1829, 205-209. 
The most probable Inference that we can at 

present draw frorn the best measuren1ents 
that have been made is that the meridians 
are equal and similar ellipses. 

Letter relating to the figure of the earth. 
Phil. Mag. (Taylor), VII, 1830, 241-244, 

412-416. 
Stating the insufficiency of Clairnut's theory, 

as It is universally taught and applied, for 
finding the figure of equilibrium of a homo
geneous planet, supposed fluid. 

On the figure of the earth. 
Phil. Mag. (Taylor), VII, 1830, 412-416. 

A discussion of the theory advanced by Biot, 
and published in M~moires de l'Acad~mle 
des scienCes, VIII, t829. 

A direct method of finding the shortest 
distance between two points on the earth's 
surface when their geographical position is 
given. 

Phil. Mag. (Taylor), VIII, 1830, 30-34. 
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Ivory (Jamee) On t!le 11quilibrium of a mass 
of homogeneous fluid at liberty. 

Phil. Soc. Trans., I834, 491. 

--- Remarks 01r the Rev. J. H. Pratt's dem
onstration of a proposition in the Mecanique 
celeste. 

Phil. :'Ying., IX, I836, 84. 

--- On a principle laid down by Clairaut for · 
determining the figure of equilibrium of a I 
fluid the particles of which are urged by 
accelerating forces. 

Phil. Mag., XIII, I838, 321. 

--- On the conditions of equilibrium of a 
homogeneous planet in a fluid state. 

Phil. Mag., XIII, 1838, 81. 

--- On the .conditions of equilibrium of an 
incompressible fluid the particles of which 
are acted upon by accelerating force, with a 
note relating to the correcting of an error in 
a paper printed in the P. Tr. for 1838. 

Phil. Soc., London, Trans., 1839, 243. 

J. Survey of the coast of the United States. 
Merchant's Mag. (Hunt), 1849, 131-149. 

Jackson (Rowland). A new theory of the fig
ure of the earth, wherein are demonstrated the 
mechanical causes of its figure as it is deter
mined by the observations of -. * 

8°, London, 1748. 
I,ALANDB, 1748. 

Jackwitz (Ernst). Ueber die unendlich kleinen 
Schwingungen eines Pendels A, B, C, welches 
nur aus zwei festen Massenpunkten B uml C 
besteht, die um die Gleichgewichtslage A D 
oscillieren. 

4°, Posen, 1881, pp. 17. (Berlin, Royal.) 

Jacob (A.). Unsere Ertle. Astronomische und 
physische Erdbeschreibung. unter Mitwirk
ung von J. Plassmann wesentlich erweiterte 
und verbesserte Aufiage. 

8°, Freiburg, 1895. pp. 14, 531. 

Jacob (W. B. ). On the causes of the great varia
tion among the different measures of the 
earth's.mean density. 

Roy. Soc. London, Proc., VIII, 1857, 295-299. 

Jacobi (H. ). Note sur la confection des etalons 
prototypes destines a generaliser le systeme 
metrique. 

Paris, Acad. Sci., Comp., Rend., LXIX, 1869, 
854-857. 

Jacobi ( H.). Note sur la fabrication des etalons 
de longueur par la galvanoplastie. 

Acad. de St.-Petersbourg, Mel. Phys. Chim., 
VIII, I872, 582-589. 

Jacobi (Karl Gustav Jacob). Ueber die Figur 
des Gleichgewichts. 

Ann. d. Phys. ( Poggendorff)' XXXIII, I834, 
229-232. 

--'- Note von der geodatischen Linie auf 
einem Ellipsoid und den verschiedenen An
wendungen einer merkwiirdigen analytischen 
Substitution. 

Joum. f. Math. (Crelle), XIX, 1839, 309-
313; Joum. de Math. (Liouville), VI, I841, 
267-272; K. Ak. d. Wiss., Ber., I839, 86--9I. 

--: Bessel (F. W. ). Neue Formel von -
fiir die Anwendung der Methode der kfoinsten 
Quaclrate. 

Astron. Nachr., xvn, 1840, 305-3o8. 

--- Ueber eine neue Aufiosungsart der bei der 
Methode der kleinsten Quadrate vorkommen
den liuearen Gleichungen. 

Astron. Nachr., xxn, 1844, 297-3o6. 

--- Bestimmung der geodatischen Linie auf 
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Zeits. f. Vermes., xvru, 1889, I76-183. 
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Jordan (Wilhelm). Uber das geod, mit einer 
Figurentafel 

Zeits. f. Vennes., XVIII, I889. 

--- Verschiedene Betrachtungen iiber Poly
gonzuge. 

Zeits. f. Vermes., XVIII, I889, 40-42. 

--- Die Gradmessung der Arber 827 nach chr. 
Zeits. f. Vennes., XVIII, 1889, 100-I09. 1 

Die Grundformeln der terrestrischen Re- I 
fr£ti~. ' 

Zeits. f. Vermes., XVIII, I889, I76-I83. 

Das rechtwinklige Dreick auf dem Um
drehungsellipsoid. 

Zeits. f. Vennes., XVIII, 1889, 295-304. 

--- Kleinere Mittheilungen. Die Bessel'schen 
Erddimensionen. 

Zeits. f. Vennes., XVIII, I889, 35.8-359. 

Landesvermessung und Grundaufgaben 
der Erdmessung. 

8°, Stuttgart, I890. 

--- Die algebraischen Constanten des Um
drehungs Ellipsoids. 

Zeits. f. Vennes:, XIX, I890, IS-21. 

Bestimmung eines Maximalfehlers. 
Zeits: f. Vermes., XIX, I890, 55g-569. 

-- Geisler ( - ) . Vennessung der freien 
Hansestadt Bremen. Revd. by -. 

Zeits. f. Vermes., xx, 1fl9o, 413-415. 

-- Na.gel (A.). Astronomisch geodatische 
Arbeiien. fiir die europaische Gradmessung im 
Konigreiche Sachen. Revd. by ...:_, 

Zeits. f. Vennes., xx, 1891, 47-58. 

--- Verhandlung der Permanenten Commis
sion der International-Erdmessung in Frei- \ 
burg t B. vom I5. bis 21. September, 1890. · 

Zeits. f. Vermes., xx, I891, 1-20. 

--- DieAufgaben derphysikalisch tecnischen 
Reichsanstalt und die bisherigen Arbeiten 
derselben insbesondere in Bezug auf geodati
sche Instrumente. 

Zeits. f. Vermes., xx, 1891, 87-95· 

--- Spharordische Coordinaten unfornung. 
· . Zeits. f. Vennes., xx, I891, 213-2I6. 

--- Ein schawbischer Geodiitaus de111 I7. 
Jahrhundert. 

Zeits. f. Vennes., xx, I891, 532-536. 

Das Berliner Basisnetz. Revd. by -
Zeits. f. Vermes., XXll, 1892, 283-284. 

Jordan (Wilhelm). Ueber die Bedentung und 
die Anwendbarkeit der Methode der klein
sten Quadrate in der Feld und Landmessung. 

Zeits. f. Vermes., XXI, I892, 321-329. 

--- Triangulirung des Stadtbezirks Han
nover im System III. Ordnung der trigo
nometrischen. Ahtheilung der Landesauf
nahme. 

Zeits. f. Vennes., XXI, I892, 1-26. 

--- Der Clairautsche Satz. 
Zeits. f. V~rmes., xxu, I893, ng-I23. 

--- Umwandlung rechtwinkliger Coordinaten 
in geographische Coordinaten und umge
kehrt. 

Zeits. f. Vennes., xx111, 1894, 147-153. 

--- Giinstigste Seitengleichung im Viereck. 
Zeits. f. Vennes., xx1n, 1894, I75-182 .. 

--- Helmerts Verofientlichung des Konig
lich preussischen Instituts und Central Bureau 
der Internationalen Erdmessung. 

Zeits. f. Vermes., xxu, I894, 212-222. 

--- Umwandlung rechtwinkliger Coordinaten 
in geographische Coordination und umge-
kehrt. · · 

Zeits. f. Vennes., XXIII, 1894, 33-42. 

--- Ausgleichsrechnung nach der Methode 
der kleinsten Quadrate. 

4te Auflage, 8°, Stuttgart, I895, pp. 6oo. 

-- Ueber die Methode der kleinsten Quad
rate von Prof. Richard Henke. 

Zeits. f. Vennes., XXIV, I895, 28-29. 

--- Die Haupt Dreiechsketten und Netze der 
Preussischen Landes Triangulation. 

Zeits. f. Vermes., xxv, I896, 406-411. 

--- Integration fiir die Lange s der geoda
tischen Linie. 

Zeits. f. Vennes., xxv, 1896, I37-143. 

--- Querachsige Coordinaten. 
Zeits. f. Vennes., xxx, 1896, 83-94· 

--- Mathematische und geodatische Hiilfs
tafen. 

9 ed., 8°, Hannover, 1896, pp. 120. 
--- Uebungsbuch fiirdie Anwendung der Aus

gleichungsrechnung nach der Methode der 
kleinsten Quadrate auf die praktische Geo
metrie von. E. Hegemann. 

Zeits. f. Vermes., XXVI, I897, 61-62. 

--- Die Bonner Bassismessungen I892. 
Zeits. f. Vennes., xxvn, 1898, 185-195. 
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Jordan (Wilhelm). Bohnenberger's Methode I Jordan (Wilhelm). Genauigkeits-Verhaltnisse 
der kleinsten Quadrate. der Polygonzug-Messung. · 

Mittheilungen des Wurttemberg geometer- Zeits. f. Vermes., XVII, 1888, 1-18. 
verein, 1898, 144-148. 

--- Geodatische Punktcordinirung in sphari
schen Kleinsystemen von J. H. Franke. 

Zeits. f. Vermes., xxvn, 1898, s30-533. 

--- Hessische Geodiisie. 
Zeits. f. Vennes., xxvn1, 1899, I-IS. 

--- Oesterreichische Geodasie. 
Zeits. f. Vermes., XXVlII, 1899, 52-6o. 

--- Wie gross ist 1 meter in Preussen. 
Zeits. f. Vennes., XXVIII, 1899, 334-336. 

--- Bohnenberger's Methode der kleinsten 
Quadmte. 

Zeits. f. Vennes., XXVIII, 1899, 339-340. 

"Geodasie inAstralien," by T. F. Furber. 
Zeits. f. Vermes., XXVIII, 1899, 420-424. 

--- DasschweizerischeDreiecksnetz. Zurich, 
I881. Revd. by -. 

Zeits. f. Vennes., XI, 1882, 456-457. 

Bemerkung zur Rectification. eines Meri
dianbogens. 

Zeits. f. Vermes., XI, 1882; 622-625. 

--- Neue Aufiosung der geodatischen Haupt
aufgabe und ihrer Umkehrung. 

Zeits. f. Vennes., XII, I883, 65-82. 

--- Elementare Begrii11dung der Beziehung 
zwisi:hen der geodatischen Linie und den 
Nonnalschnitten. 

Zeits. f. Vennes., XII, I883, 238-241. 

--- Basis-Messung der preussischen Landes
aufnahme bei Meppen, ausgefiihrt im Juli 
1883 unter der Leitung des Chefs der trigono
metrischen Abtheilung der preussischen 
Landesaufnahme, Oberstlieutenant Schreiber. 
· Zeits. f. Vermes., XII, 1883, 577-584. 

--- Die Bessel'schen Erddiruensionen. 
Zeits. f. Vermes., xiv, 1885, 22-28. 

--· Zur Theorie der Polygonziige. 
Zeits. f. Vennes., XIII, 1884, i97-203, 229-

238; xv, I886, 332-335. 

--- Moglichkeit oder Unmoglichkeit einer 
Pothenotischen Bestimmung. 

·zeits. f. Vermes., xv, 1886, 140-145; 

--- Ueber den Verlauf und die Verhandlungen 
der allgemeinen Conferenz der internationalen 
Erdmessung in Berlin in der Zeit vom 27. Octo
ber bis 2. November 1886.* 

I 

I 

--- Die deutschen Landesverrilessungen. Vor
trag, gehalten auf dem siebenten deutschen 
Geographentage zu Karlsruhe ( 14. April 1887). 

Zeits. f. Vermes., xvn, 1888, 310-325. 

--- Die Fechner'sche Formel fiir den wahr
scheinlichen Febler. 

Zeits. f. Vermes., xvn, 1 1888, 374-375. 

-- Ueber giinstigste Gewichtsvertheiluqg. 
Der Schreiber' sche Satz. 

Zeits. f. Vermes., XVII, 1888, 641-649. 

--- Bestimmung eines Folgepunktes bei der 
trigonometrischen Abthe\lung der Landes
Aufnahme. 

Zeits. f. Vermes., XVIII, 1889, I-4. 

--- Die Gradmessung der Araber, 827 nach 
Chr. 

Zeits. f. Vennes., XVIII, I889, 100-109, 159. 

--- Die Grundfonneln der terrestrischen Re
fraction. 

Zeits. f. Vermes., XV.III, 1889, I76-I83. 

--- Handbucb der Vermessungskunde. 
I. Band. Ausgleichungsrechnung. 
8°, Stuttgart, 1888, pp. viii, 361 [10]. 
n. Band. Feld- und Landmessung, pp. x, 

698 [55]. 
Revd. by Hammer, 'Zeits. f. Vennes., XVIII, 18891 

416-430; XX. r89<>, 459'"464. 
Translated by Ferrero fA.] and Alberga (M.]. 
2te Ausgabc, Stuttgart, 1893. 
Revd. Zeits. f, Vennes., xxnr, 1894, 25CKZ55. 

Journ. du G'nie Oivil,forJournal du g~nie civil 
des sciences et des arts. 

8°, Paris, 1828-1848, (Oxford, Bodleian.) 

Journ. de Math. (Liouville), for Journal de 
math~matiques pures et appliqu~es (Liou
vi11e ). 

4°, Paris, 1836+. (Wasbin~on, Observa
tory.) 

Journ. d. Mines, for Journal des mines. 
8°, Paris, 1795-1815. (Washington, Patent 

Office.) 

Journ. d. Phys.,for Journal der Physik. 
8°, ·Halle und Leipzig, I79D-1794· 
Neues Journal des Physik, 1794-1798. 

i Journ. d. Sav.,for Journal des Ss:avans. 
I 4°, Paris, 1665-1792. 

Zeits. d. Arch.- u. Ingenieur-Vereins 
Hannover, 1887, 143+. 

zu I Journal des Savants. 8°, Paris, 1797-1816+. 
· (Washington, Congress.) 
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Journ. f. Ma.th. (Orelle), for Journal fiir die 
reine und angewandte Mathematik ( Crelle). 

4°, Berlin, 1826+. ('Vasbington, Observa-
tory.) · 

Journ. Frank. Inst.,for Journal of the Frank
lin Institute of the State of Pennsylvania. 

8°, Philadelphia, 1826+. (Washington, 
Patent Office. ) 

Journ. Nat. Phil. (Nicholson,) for· Journal of 
Natural Philosophy, Chemistry, and the Arts 

(Nicholson). I 
4°, London, 1798-.18o1 (5 vols.). (Wash

ington, Patent Office.) 

Jorio (C. ). Lil geodesia e la topografia all'espo
sizione nazionale di Torino. 

Riv. di Top. e. Castasto, XI, 1898, 65-6<}. 

Juan y Banta.cilia. (Jorge) ~v Ulloa. (Antonio). 
Relacion hist6rica de! viage a la America me
ridional hecho de 6rden de S. Mag. para medir 
algunos grados de meridiano terrestre, y venir 
por ellos en conocimiento de la verdadera figura 
y magnitud de la tierra, con otras varias obser
vaciones astron6micas, y pMsicas. 

4°; Madrid, 1748, 1, pp. [xix], 404; II, pp. 
405-&!2; III, pp. [vu], 379; IV, pp. 38o--6o3, 
[cxcv.]. (Washington, Congress.) 

Sometimes bound in two volumes, as'the pagi-
nation indicate,;, , 

Juan y Ulloa.. De figure de la terre resultant I 
d'une discussion des observations du pendule. 

4°, Madrid, 1748, pp. 334· 

--- --- Allgemeine Historie der Reisen zu 
\Vasser und zu Lande; oder Sammlung aller 
Reisebeschreibungen, welche bis itzo in ver
schiedenen Sprachell voll allell Volkern her
ausgegeben wordell, und einen vollstiindigen 
Begriff voll der neuern Erdbeschreibung und 
Geschichte machen; worinnen der wirkliche 
Zustand aller Nationen vorgestellt, und das 
merkwiirdigste, niitzlichste und wahrhaftigste 
in Europa, Asia, Africa, und America, in Anse
hung ihrer verschiedenen Reiche und Lander; 
deren I,age, Grosse,. Granzen, Eintheilung, 
Himmelsgegenden, Erdreich, Friichte, Thiere, 
Fliisse, Seen, Gebirge, grossen und kleinen 
Stadte, Hafen, Gebaude u. s. w., wie auch der 
Sitten und Gebrauche der Einwohner, ihrer J 

Religion, Regierungsart, Kiinste und 'Vissen- : 
schaften, Handlung und Manufacturen, ent
halten ist; mit nOthigen Landkarten nach den 
neuesten und richtigsten Wahrnehmungen, 
und mancherley .A.bbildungen der Stadre, 
Kiisten, Aussichten, Thiere, Gewiichse, Klei-

Juan y Ulloa-Continued. 
dungen und anderer dergleichen Merkwiirdig
keiten versehen. Neuntcr Band, welcher des 
Don Georg Juan und des Don Antonio de 
Ulloa Reise nach Sud-America aus · dem 
Spanischen iibersetzt, in sich fasset. 

4°, Leipzig, 1751, pp. xvii, 656. (Wash
ington, Congress.) . 

--- --- Voyage historique de l'Amerique 
meridionale, par-, contcnant l'histoire des 
Incas et. !es observations astronomiques. faites 
pour determiner la figure et la grandeur de la 
terre; traduit de respagnol par de Monvillon. * 

4°, Paris, 1752. 

--- --- A voyage to South America. 
Trans. from the original Spanish by John 
Adams.* 

London, 176o-1772, 18o6'-7. 

--- --- Observaciones astron6micas y 
pMsicas hechas de 6rde11 de S. M. en los 
reynos de! Peru. Por D. Jorge Juan y Santa
cilia y D. Antonio de Ulloa. De las quales se 
deduce la figura y magnitud de la tierra, y se 
aplica a la navegacion. 

Fol., Madrid, 1773, pp. 3¢, I plate. (British 
Museum.) 

--- --- Historische reisbeschrijving van 
geheel Zuid-America; gedaan op bevel des 
konings; 

4°, Goes, 1771, I, pp. 428, 5 maps, 2 pl.; II, 

pp. viii-iv, 4o6, 9 maps, 4 pl. 
Jurgensen (Ohr.). Om den Formel der Tjener 

til at bestemme Jordklodens Figur ved Jagt
tagelser over pendulets Svingninger. 

K. danske Viden., Forhandl., 1843, 65-72. 

JUtner (Joseph). Trigonometrische Vermes
. sung der K. Haupstadt Prag und ihre Umge

bungen von 18o4..:1812. 
s0 , Prag, pp. 120, l chart. 

Bound also in K. bOhmische, Ges. d. Wiss., 
Abhandl., VIII, 1824. 

Trigonometrische Vem1essung von \Vien. 
K. k. Sternwarte, Ann., xx, 1840, 1-2. 

Jullien (M. ). Memoire sur la probabilite des 
erreurs dans la somme ou dans la moyenne de 
plusieurs observations.* 

Ann. de Mat. (Tortolini), I, 1858, 76-88, 
149-156, 227-237. 

Jung (Johann). De structure globi terraquei 
exteriori, et quomodo corpora marina petre
facta in montis terrreque strata pervenerint. * 

Moguntinre, 1767. 
POGGE:s'DORFP, I. 121'. 
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Kil.mtz (Ludwig Friedrich). Ueber die Lange 
des Secundenpendels, nach den neueren 
Untersuchungen. 

Hertha, 1x\._1S27, 71-122, 197-208, 417-442; 
x, 1S27, 376-3'86. 

--- Die Ertle; Gradmessung. 
Encycl., Ersch u. Gruber, XVIII, Theil 

XXXVI, Leipzig, 1S42, 2S2-291. 
Pendelmessungen, 291-299; Theoretische Be,;. 

timmung die Figur, 29')-319; Dlchtigk.eit, 
319-327· 

Kii.stner (A. G.): Lulofs (J.). Anleitung zu 
der mathematischen und physikalischen 
Kenntniss der Erdkugel. Translated by -. 

Gottingen, 1775. 
Title in full under LCLOFS (J.). 

--- Quanta incertitudine designentur vertices 
angulorum acutiorum. 

Acad. Mogunt., Acta, 177S, I77-I9CJ. 

--- De objecti e duobus locis dissitis visi in
venienda distantia a superficie terra~. 

Acad. Mogunt., Acta, 17S2-S3, VI, t-1 I. 

-· - \Veitere Ausfiihrung der mathematischen 
Geographie besonders in Absicht auf die 
spharoidische Gestalt der Ertle. 

S0
, GOttingen, 1795, pp. xxxii, 526, 5 plates. 

(Gore.) 
Ueber die Ertle als ein Sphiiroid betrachtet, 

3:>-134; Schwungk.raft auf der Ertle, 137-2o6. 

X. Ak. Weten. Amsterdam, Versl., for Vers
lagen en mededeelingen der Koninklijke 
Akademie van Wetenschappen, Afdeling Na
tuurkunde. 

S0
, Amsterdam, 1S53+. (\Vashington, Con

gress.) 

X. Ak. d. Wiss. Mone.tsber.,forMonatsbericht 
der kon. (preussichen) Akademie der Wissen
schaften. 

S0
, Berlin, 1S56+. (Washington, Observa

tory.) 

K. Ak. d. Wiss., Ber.,forBericht iiber die zur 
Bekanntmachung geeigneten Verhandlungen, 
Konigl. (preussische) Akademie der Wissen
schaften. 

S0
, Berlin, 1S36-1S55 (20 vols.). 

ington, Observatory.) 
(Wash-

I x. Ak. d. Wiss., Me.th. 01., Abhe.ndl., for ! 
Konigl. (preussische) Akademie der Wissen- · 
schaften, Abhandlungen (mathematische 
Classe). 

4°, Berlin, 18o4+. (Washington, Observa
tory.) 

K. be.yer. Ak. d. Wiss., Denkschr.,forDenk
schriften der konigl. bayerischen Akademie 
Wissenschaften, Miinchen. 

4°, Miinchen, 18o8-1S24 (9CJvols.). (Wash
ington, Congress.) 

K. be.yer. Ak. d. Wiss., Sitzber.,forSitzungs
bericht der kon. bayerischen Akademie cl.er 
\Vissenschaften. 

S0
, Miinchen, 186o+; Mathematisch-physi

kalische Classe, 1S6S+. (Washington, Ob
servatory.) 

X. be.yer. Ak. d. Wiss., me.th.-phys. Cl., 
Abhe.ndl.,for Abhandlungen der mathema
tisch-physikalischen Classe der kon. bayeri
schen Akademie der Wissenschaften. 

4°, Miinchen, 1S29+ (published in 1S32). 
(Washington, Observatory.) 

K. bt)hm. Gee. d. Wiss., Abhe.ndl., for Ab
handlungen der ki:inigl. bi:ihmischen Gesell
schaft der \Vissenschaften. 

4°, Prag, 17S5+. (Washington, Congress.) 

X. de.nske Videns, Forhe.ndl., for Oversigt 
over det kong. danske Videnskabernes Sel
skabs Forhandlinger, og <lets Medlemmers 
Arbeider. 

8°, Kjebenhavn, l8o6+. (Washington, 
Congress.) 

X. Gee. d. Wiss. Gt)ttingen, Abhe.ndl., fo1 
Abhandlungen der konigl. Gesellschaft der 
Wissenschaften zu GOttingen. 

4°, Gottingen, 1S3S+. (Washington, Con
gress.) 

Kahler (Johann). De terra ejusque figura, 
magnitudine, motu et loco in universo, inte
riod structura, etc.* 

Rintuli, 16S2. 
POGGENDORFF, 11 1219. 

Kaiser (Fre.nz) en Stuart (Cohen). De eischen 
der medewerking aan de ontworpen graadme
ting in midden Europa.* 

Amsterdam, lS64. 

--- Schreiben iiber die hollandische Grad
messungs-Arbeiten. 

Int. Geod. Cong., Gen.-Ber., lS64, l6-1S. 

--- Nachrichten iiber die Theilnahme des 
Konigreichs der Niederlande an der mittel
europaischen Gradmessung. 

Int. Geod. Cong., Gen.-Ber., 1865, n-12, 

--- Rapport omtrent de tweede algemeene 
bijeenkomst der gemagtigden voor de graad
meting in Europa. 

S0
, Amsterdam, 1867 [excerpt], pp. S3. 
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Kaiser (Franz) en Stuart (Cohen). Bericht 
iiber die Theilnahme des Konigreichs der 
Niederlande an der mitteleuropaschen Grad
messung im Jahrc 1866. 

Int. Geod. Cong., Gen.-Ber., 1866, 13-15. 

--- Bericht iibcr die fiir die europaische Grad
messung in Jahre 1868 von Seiten des Konig
reichs der Niederlande ausgefiihrtcn Arbciten. 

Int. Geod. Cong., Gen.-Ber., 1868, 16-24. 

--- Ueber einen neuen Apparat zur absoluten 
Bestimmung von pcrsonlichen Fehlern. 

K. Ak. \Veten. Amsterdam, Versl., II, 1868, 
ii, 216-236. 

--- 1md Btamkart (F. J. ). Bericht iiber die 
fiir die europiiische Gradmessung im Jahre 
1869 von Seiten des Konigreichs der Nieder
lande ausgefiihrten Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1869, 12-18. 

Kalmar (Alexander von.) Bericht iiher die 
von der Triangulirungs-Calcul-Abtheilung des 
k. k. militiir-geographischen Institutes im 
Jahre 1879 fiir Zwecke der europaischen Grad
messung ausgefiihrten Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1879, 98-101. 

--- Bericht iiber die von der triangulirungs
Calcul-Abtheilungdes k. k. m;litiir-geographi
schen Institutes im Jahre 188o fiir die Zwecke 
der europiiischen Gradmessung ausgefiihrten 
Arbeiten. (Oesterreich.) 

Int. Geod. Cong., Gen.-Ber., 188o, 23-29. 

--- Bericht iiber die Leistungen der astrono
misch-geodiitischen Abtheilung des k. k. 
militar-geographischen Institutes fiir die 
Jahre 1881 und 1882. (Oesterreich.) 

Int. Geod. Cong., Gen.-Ber., 1881-82, 91-11 I. 

---· Bericht iiber die Leistungen der astrono
misch-geodiitischen Abtheilung des k. k. 
militiir-geographischen Institutes im J ahre 
1883. (Wein.) 

Int.' Geod. Cong., Gen.-Ber., 1883, 261-269. 

--- mzd Hartl (H. ). Bericht iiber die Leis
tung der geodiitischen Grappe des militar
geographischen Institutes. 

Int. Geod. Cong., Verhandl., 1884-1886, 
154-1n 

--- Die bei der Landesv!!rmessung in Oestcr
reiche Ungarn verwenten Instn1ment. 

Mil.-geogr. Inst. 1884, 8, 1 pg., m. 2 Tfln. 

--- Bericht ii ber die Gradmessungsarbeiten der 
astronomisch-geodatischen Grappe des k. k. 
militar-geographischen Institutes im Jahre 
1888. 

Int. Geod. Cong., Verhandl., 188, IY, a. 
41-44. 

Kalmar (Alexander von). Bericht iiber die 
Gradmessungarbeilen der Gruppe des k. und 
k. militiir-geographiscl1en Institutes im Jahre 
1889. 

Int. Geod. Cong., Verhandl., 1889, Annes 
Il., XXIII, 1-16. 

--- Bericht iiber das Pracisions Nivellment 
in Europe vorgelegt der Pennanenten Com
mision bei ihren Verhandlungen im Sept. 
1Sgo in Freiburg in Brusgau., 101-107. 

Inst. Geod. Cong., Verhandl., 1891, 101-107. 

---, Bterneck (R. von), Hartl (H. ), 1111d 

Tinter (W. ). Dericht iiber die Gradmes
sungs-Arbeiten der astronomisch-geoda tischen 
Grnppe des k. k. militar-geograpbischen 
Institutes im Jahre 1887. 

Int. Geod. Cong., Verhandl., 1887, vii, 1-18. 

--- Bericht iiber die Gradmessung Arbeiten 
der astronomisch geodatischen Gruppe des k. 
und k. militiir geographischen Institutes im 
.Jahre 1890.' 

Int. Geod. Cong., Verhandl., 1891, 133-141. 

--- Bericht iiber die Gradmessung Arbeiten 
der astronomisch geographischen Institutes 
im Jahre 1891. 

Int. Geod. Cong., Verhandl., 1892, I, 16o-

164. 

--- Bericht iiber die Gradmessungsarbeiten 
der Astronomisch geodiitischen Grappe des k. 
und k. militiir geographischen Institutes im 
Jahre 1892. 

Int. Geod. Cong., Verhandl., 1892, $55-557. 

--- Bericht iiber die Gradmessungsarbeiten 
der astronomisclt geodiitischen Gruppe des k. 
und k. militiir geographischen Institutes im 
Jahre 1893. 

Int. Geod. Cong., Verhandl., 1893, 141-143. 

--- Bericht iiber die Schweremessungen 
welche im Auftrage des k. und k. Reichs
Kriegs-Ministeriums (Marine Section) von 
oesterreichisch-ungarischen Seeofficieren aus
gefiihrt wiirden. 

,Int. Geod. Cong., Verhandl., 1894, 194-195. 

--- Bericht iiber die Schweremessungen 
welche im Auftrage des k. und k. Reichs 
Kriegs Ministerium (Marine Section) von 
osterreichisch-ungarischen Seeofficieren aus
gefiihrt wiirden. 

Int. Geod. Cong., Verhandl., 18g5, n, 250, 
254, 

--- Bericht iiber die Schweremessungen 
welche im Auftrage des k. und k. Reichs 
Kreigs Ministeriums (Marine Section) vou 
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Kalmar Alexander von-Continued. 
osterreichisch-ungarischen Seeofficieren aus
gefiihrt wiirden (Im Jahr) 1895-¢. 

Int. Geod. Cong., Verhandl., 1896, 290-293. 

Bericht iiber . die Schweremessungen 
welche im Auftrage des k. und k. Reichs 
Kriegs Ministerium (Marine Section) von 
osterreichisch-ungarischen Seeofficieren aus
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14S. 

--- Sur la mesure universelle decretee, le 8 
mai 1790, par l'Assemblee nationale, et sur le 
projet de mesurer la meridienne de France. 

Journ. d. Savans, 1791, 154-15j. 

--- Analyse des experiences faites en Russie 
sur la longueur du pendule a secondes, OU le 
rapport de la pesanteur en differentes lati
tudes. 

Acad. de St.-Petersbourg, Acta, VII, 1793, 
215-22S. 

--- De tempore oscillationis pendulorum, 
· dun arcus datre amplitudines cujuscumque 

describunt. 
Acad. ·de St.-Petersbourg, Acta, IX, 1794, 

225-242. 

Xre.ft (G. ). Die Anfangsgriinde der Theodolit
messung und der ebenen Polygonometrie. 

S0
, Hannover, 1S95,_pp. 7, 2S5. 

Xramer (Johann Hermann). Ueber den Ge
brauch einer Normal-Linie bei geodatischen 
Arbeiten, ein Beitrag zur Geometrie. * 

Hamm und Munster, 1822. 
POGOENDOR.FF, 11 1312. 

ltra.yenhoft" (Cornelius Rudolph 'l'heodor 
von). · Ueber die neue astronomisch-trigo
nometrische Landes-Vermessung der batavi-
schen Republik. · 

Mon. Corr. (Zach.)' VIII, 18o3, 501-5o6; IX, 
18o4, r68-186, 264-268. 

Xra.ijenhoft" { Ge11erul). Over the Trigonome
tersche meting van een land en de wijze, op 
welke daaruit de lengte en breedte der plaat
sen bepaald worden. 

Amsterdam, Verzam, Bericht. Navig., u, 
18o4-1S22, 347-396. 

--- Precis historique des operations geode
siques et astronomiques faites en Hollande; 
pour servir de base a la topographie de cet 
Etat. 

Square _S 0
, La Haye, 1815, pp. xv1, xSc. 

(Gore.) 
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Kraijenhoff (General). Prer;is historique des ·I 
operations geodesiques et astronomiques 
faites en Hollande; paur servir de base a la 
topographie de cet Etat. 

4°, a La Haye, lg27, pp. xxx, 202, l chart. 
(Brussels, Cartographic Institute.) 

Xriel (Karl). Observatiqns geodesiques et mag
netiques faites en Autriche pendant l'annee, 
1g46. 

Acad. de Belgique, Bull., XIV, lg47, 2g6-
29r. 

--- . Observations geodesiques et magnetiques 
faites dans les Etats autrichiens pendant les 
annees 1g47 et lg4g. 

Acad. de Belgique, Bull., XVI, 1g49, i, 32cr-
333. 

Xries (Johannes). Die Principien der Warh
scheinlichkeits-Rechnug. 

go Gottingen, lg9<>, pp. XII, 298. 
Revd. by Meinong in Gott. Gel. Anz. 1, 18<)o, 11, 

11l9<>, 56-75. 

Xreplin (Heinrich). Ueber die Construction 
von geodatischen Instrumenten fiir den Ge
brauch des Ingenieurs und des Topographen. 

Zeits. f. Vermez., x, 1881, 122-126. 

Xretschner. Zur Theorie der geodatischen 
Linien auf den Rotationsfiachen. * 

4°, Berlin, 1g64. 

Kriger-Menzel (Otto) mzd Riche.rz (Franz). 
Gravitations constante und mittlere Dichtig
keit der Ertle bestimmit durch Wiigungen. 

KrUger (Louis). Ueber den Anschluss eines 
secundaren Dreiecksntzes an ein Hauptnetz. 

Zeits. f. Vermes., xxv, lg¢, 2gcr-307, 339, 
347; 368-375. 

--- Zur Theorie rechtwinkliger geodatischer 
Coordinaten. 

Zeits. f. Vennes., xxvr, lg97, 441-453. 

--- Uber einen Satz der theorie combina
tionis. 

Gessell d. 'Wiss. Gottingen, Nachr. II, 

1g97, 12. 

--- Beitriige zur Berechnung von Lothab
weichungssystemen. 

4°, Potsdam, lg98, pp. lo6. 

--- Ueber reducirte Fehlergleichungen. 
Zeits. f. Vennes., XXVIII, 1g99, 396-398. 

--- Ueber die Ausgleichung mit Bedingungen 
bei der trigonometrischen Punktsbestimmung 
<lurch Einschneiden. 

Gott. Nachr., 1, 19<>0, 33. · 

--- Zur Ausgleichung von Polygonen und 
von Dreiecksketten, und iiber die Interna
tionale Naherungsformel fiir den mittleren 
Winkelfehler. 

Zeits. f. Math. (SchlOmilch), XLVII, 19<>2, 
157-196. 

--- and Boersch (A.). Die Europaische 
Langengradmessung in 52 Grad Breite von 
Greenwich bis \Varschaw, Heft. l, Geodii
tisch Linien, Parallel bogen und Lotliabweich
ungen zwischen Feaghmain und \Varschaw. 

4°, Berlin, 1g96, pp. VII, 205. 
Matth. u. Nat. Wiss. Mith. IX, 1g96, 683-

696. 
--- und --- Waage zur Bestimmung der 

mittleren Dichtigkeit der Ertle. 

I Kruger (Paul). Rotations- und Pendelbewe
gung eines Korpers in einer Flussigkeit. 

Zeits. f. Instr. xrx, 1g99, 40--56. 

XrUger (Louis). Die geo<latische Linie des 
Spharoicls und l)'ntersuchung dariiber, wann 
dieselbe imfl1ort, kiirzeste Linie zu sein. 

s~. Berlin, 1883, pp. 28. (Munich, Royal.) 

--- Ueber eine Verfahren der Er~ebnisse 

mehrfach Beobachungen eines Dreiecksnetzes 
mit einander zur Verbinden. 

Astron. Nachr. CXXXIII, 1g93, 153-176. 

--- Ueber die Bestimmu'ng von Eutfermmgen 
ans einer Kleimen Dasis. 

Zeits. f. Vennes., xx1v., lg95, 393-4o6. 

---. Die Auflosung dnes speciellen Systems 
von Normalgleichungen. 

Astron. Nachr. CXXX\'lII, 1g95, 153-164. 

go, Danzig, 1gg2, pp. 42. (Oxford, Bod
leian.) 

Krusper (B. von). Ueber die Vergleichung von 
Strickmaassen in Fliissigkeiten. * 

Budapest, lg73. 

--- Handbuch der Geodasie. * 
Budapest, lgg5, 

K. sachs. Gee. d. Wise., me.th.-phys. Cl., Ab
he.ndl, for Abhandlungen der mathematisch
physischen Classe, konigl.-sachsische Gesell
schaft der \Vissenschaften. 

go, Leipzig, 1850 +. (Washington, Ob
servatory.) 

K. sii.chs. Gess. Wis., me.th.-phys. Cl., Ber., 
for Bericht iiber die Verhandlungen der 
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X. sachs. Gess. Wiss., etc.-Continned. 
konigl.-sachsischen Gesellschaft der \Vissen
schaften, mathematisch-physische Classe. 

S0
, Leipzig, 1S49. (Washington, Observa-

tory.) · 

X. Svenska. Veten. Ak., Ha.ndl., .for Hand
lingen, Konigl.-Svenska Vetenskaps Akade-
111ien. 

S0
, Stockhol111, 1739+. 

gress.) 
(Washington, Con-

X. Svenska. Vetens. Ak., 6fvers., .for Ofver

Xummell (Charles Hugo). Strenge Gleichun
gen zwischen den Seiten eines Dreiecksnetzes 
auf irgend einer Oberflache, insbesondere auf 
Bessels mittlerem Erdspharoid. 

Astron. Nachr., LXXXIX, 1877, 4g--5S. 
Revd. in Jahrb. iib. d. Fortschr. d. lllath., xx, 

1877. 777. by B[RUNS). 

Remarks on Mr. Merriman's article enti
tled: "An elementary discussion of the prin
cipal 1 east square. " · 

Franklin lnstit. Journ., 74, 1877, 270-274. 

sigt af (Ki:inigl. Svenska) Vetenskaps Aka- --- Revision of proof of the formula for the 
demien Forhandlingen. error of observation. 

8°, Stockholm, 1844 +. (\Vashington, Con- Analyst, vr, 1S79, So-Sr. 

gress.) I --- Reduction of observation equations which 
X:Uhnen (Fr.). Verbindung und Vergleichung : contain more than one observed quantity. 

geodatischer Linien. · Analyst, vr, 1879, 9;-105. 

Int. Geod., Cong., Verhandl, 1S92, 518-546. --- Proof of some re111arkable relations in the 

--- \'erbindung und Vergleichung geodatis
cher Grundlinien. 

Zeits. f. Vermes, XXIII, 1894, 75-79. 

Xtittner (W. ). Einfiihrung unvollstandiger 
Beobachtungen in die Wahrscheinlichkeits
rechnung. 

Zeits. f. Matlt. ( Schlomilch), xxrx, 1SS4, 
193-2II. 

Revd. in Jahrb. iib. d. Fortschr. d. Math., xvi, 
1884, 186-187, by L•· [LAZARUS]. 

Xuhlberg (P. ). Resultiit aus Pendelbeobach- . 
tungen im Kaukasus. 

Astron. Nachr., xc1x, 1881, 2S2-288. 

--- Untersuchungen iiber den Einfluss des 
Mitschwingens des zum russischen akademi
schen Revision-Pendel -Apparate gehorigen 
Stativs auf die Lange des Secundenpendels. 

Astron. Nachr., c1, 1882, 243-246. 

--- Ueber die Anwendung eines leichten Pen
dels zur Bestimmung der Correction fiir das 
:'ditschwingen 'des Stativs der russischen Aka
demischen Reversionspendels. 

Astron. Nachr., cxnr, 18!36, 1-4. 

--- Fortgestze Pendelbewegungen im Kau
kasus. 

Astron. Nachr., CXL, I II-TI3. 

Xummell (Charles Hugo). New investigation 
of the law of errors of observation. 

Anll.lyst, III, 1877, 133-140, 165-171. 

--- To find the least distance between two 
places given by latitude and longitude, taking 
into account the polar compression. 

Analyst, IV, 1877, 117-120. 

method of least squares. 
Analyst, vn, 1S8o, 84-SS. 

--- On the composition of errors from single 
causes of errors. 

Astr. Nachr., 103, 1882, 177-2o6. 

--- Alignment curves on any surface, with 
special application to tlte ellipsoid. 

Phil. Soc. \Vash., Bull., VI, 1884, 123-132. 

On the determination of the shortest dis
tance between two points on a spheroid. 

Astron. Nachr., cxn, 1SS5, 97-108. 
Read before the Mathematical section of the 

Philosophical Society of Washington [April 
15, 1885]. 

On the direct synthetical metliod of ad
justing a triangulation. 

U. S. C. !lnd G. Survey, Rep. 1892, 535-552. 

--- A solution of a principal geodetic problem. 
U. S. C. and G. Survey, Rep. 1896, 293-303. 

:S::undt 1md Koehler. Bericht der mecklenburg
ischen Landes-Vermessungs-Commission. 

Int. Geod. Cong., Gen.-Ber., 1S73, 6-7. 

:S::upft'er (A. T. ). Travaux pour fixer les me
sures et les poids de l'empire de Russie. ( H.) 

2 vols., 4°, St.-Petersbourg, 1841, 15 plates. 

--- Sur une· nouvelle metho\le pour determi
ner la figure de la terre. 

Acad. de St.-Petersbourg, Cl. phys. math., 
Bull., XVII, 1S59, 237..:.240; Mel. phys. chim., 
III, 1859, 493-497. 

--- L'association internationale pour l'uni
formite des poids, des mesures et des mon
naies dans tout le monde. * 

St.-Petersbourg, 186o. 
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Xupka ( P. F.). Geodatische Instrumente. Be- ' Lacaille (Nicolas-Louie de )-Continued. 
richt iiber die Weltausstellung in Philadel- Paris a Amiens; a !'occasion d'un memoire de 
phia. M. Euler, insere dans le neuvieme tome de 

8°, Wien, 1877, p. 18. l'Academie de Berlin. 

Xurz (A.). Ueber die Methode der kleinsten A~ad. d. Sci. Paris, Mem., 1755, 53-59. 

Quadrate. ---: Condamine (C. M. de la). Letter to 
Naturf. Ges. Ziirich, Vierteljahrs., VIII, Dr. Matty regarding the mesure of-. 

1863, 225-240. Roy. Soc. London, Phil. Trans., XLIX, 1756, 
On the various 111ethods of forming and solving ii, 523--024. 

normal equations, etc. 

Uber Messungen der irdischen Schwer
kraft. 

Carl's Rep. xx1v, 1888, 202-208. 

Xutecher (G.). Beitrag zur Geschichte der 
GrAdmessungen. 

Zeits. J. Vennes., XIII, 1884, 282-285. 
Mechain's work. 

X. Vetens. Ak. Handl., Ueb. Holzbecher u. 
Xil.stner, for Abhandlungen der konigl. 
schwedischen Akademie der Wissenschaften. 
Uebersetzt von Holzbecher und Kastner. 

8°, Hamburg, 1739--1779 (41 vols.). (Wash
ington, Congress.) 

L. (Fr.): Sabine (E. ). .Nouvelles experiences 
sur le pendule. [Corr. Math. (Queltelet).J 
Revd. by-. 

Bull.' Sci. Math. (Saigey), XII, 1829, 236-
239. 

Lacaille (Nicolas-Louis de). Mesure du trente
quatrieme degre de latitude australe. 

Acad. d. Sci. Paris, Mem., 1751, 425-436; 
Hist., 158-169. 

--- Mesure de la longueur du pendule a 33° 
51 1 de latitude australe. 

Acad. d. Sci. Paris, Mem., 1751, 436-438; 
Hist., 158-169. 

--- Observations pour la longueur du pendule 
simple a secondes a l'Isle de France. 

Acad. d. Sci. Paris, Mem., 1754, 54-56. · 

, . i I --- Eclairc1ssemens sur es erreurs qu'on peut 
attribuer a la mesure du .degre en France, entre 
Paris et Amiens. 

Acad. d. Sci. Berlin, Hist., x, 1754, 337-346. 

--- Diverses observations faites pendant le , 
cours [de trois voyages], etc. Observations 
[a Rio de Janeiro] pour la longueur du pen
dule. (H.) 

Acad. d. Sci. Paris, Mem., 1754, 1o8. 

--- Sur la precision des mesures geodesiques 
faites en 1740, pour determiner la distance de 1 

--- Memoire sur la vraie longueur des degres 
du meridien en France. 

Acad. d. Sci. Paris, Mem., 1758, 237-244. 

--- Journal historique du voyage fait au Cap 
de Bonne-Esperance par M. l'abbe -. Pre
cede d'un discours sur la vie de l'auteur, suivi 
de remarques et de' reflexions sur les coutumes 
des Hottentots et des habitans du Cap. 

16°, Paris, 1776, pp. xxxvi, 38o. (Washing
ton, Congress.) 

Discours II M. le gouverneur du Cap &UT In 
mesure du 34• degr~ de latitude australe, 187-
216. 

---: Maclear (T. ). Observations made !or 
.he verification of the amplitude of -'s arc of 
the meridian. 

Roy. Soc. London, Proc. IV, 1839, 192-193; 
Roy. Astron. Soc., Month. Not., v, 1839--1843, 
45-50. 

---: Maclear (T. ). On the measurement of 
-'s arc, position of stations, and length of 
base lines. 

Roy. Astron. Soc., Mem., XI, 1840, 91-1·37; 
xx, 185I, 7-29; Month. Not., VII, 1845-1847, 
57-58; XVIII, 1858, 107-1o8; Astron. Nachr., 
XXIV, 1846, 359--364. 

La Oasa (Vitto:r;io de). See Casa (Vittorio 
de la.). 

Lacroix ( S. F.). Trait<: elementaire du calcul 
des probabilites. 

8°, Paris, 1822, 347 pp. 
8°, Bruxelles, 1835, pp. 317. 
4ru• ed., 8°, Paris, 1864, pp. 308. 

Lagrange (0.). De l'influence de la fonne des 
corps sur leur attraction. 

Acad. Bruxelles Bull., XLIV, I877, pp. 23; 
XLIII, pp. 472; XLlV, 5, IO, 11. 

--- Recherches sur !'influence de la forme des 
masses dans 1acasd'un loi quelconqued'attrac
tion diminuant indefiniment quand la distance 
augm~nte. 

Acad. Cour, Bruxelles, Mem., XLIII, r88o. 
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Le.grange ( C. ) . La pression au centre de la terre. 
Ciel et Terre, l, 188o, 278. 

Le.grange: Borde. ( J. -C. ) . Rapport sur le choix 
d'une unite de mesures. 

Acad. d. Sci. Paris, Mem., 1791,, 7-16. 
(Hist.) 

Title In full under BORDA (J.-C.). 

Le.grange (Joseph Louie). Sur l'attraction des 
spheroides elliptiques. 

Acad. d. Sci. Berlin, Mem., 1773, 121; 1775, 
273. 

(Masse de la Terre en supposant la paral
laxe du Soleil 811 , 5. ). 

Acad. d. Sci. Berlin, Mem., 1782, 18r. 

--- Eclaircissement d'une difficulte singuliere 
qui se recontre dans le calcul de l'attraction 
de~ spheroides tres-peu differens de la sphere. 

Ecole Polytech. Journ., VIII, r8ocj, 57-67. 

--- Sur les spheroides elliptiques. 
Acad. d. Sci. Berlin, Mem., 1792, 93, Math. 

258. 
Laguerre. Sur un genre particulier de surface 

dont on peut integer les lignes geodesiques.* 
Soc. Math. de France, Bull., 1. 

La Hire (Philippe de). Comparaison du pied 
antique romain a celui du chlltelet de Paris, 
avec quelques ~emarques sur d'autres mesures. 

Acad. d. Sci. Paris, Mem., 1714, 394-400. 

--- Sur les pendules a seconde. 
Acad. d. Sci. Par.is, Mem., 1715, 130-1:p. 

Laie (C. 0.): Bawitech (A. N.). Die Anwend
ung der Wahrscheinlichkeitstheorie auf die 
Berechnung der astronomischen Beobachtun
gen und geodatischen Messungen. Trans
lated by-. 

Leipzig, 1863. 
Title in full under SAWITSCH (A. N. ). 

La Lande ( J. -J.) . Memoire sur la determina
tion de la parallaxe de la lune et de la cour
bure de la terre entreprise au Cap de Bonne
Esperance et a Berlin par ordre de S. M. T. 
Chret. Avec les observations, faites depuis 
le 25 nov. 1751, jusqu'au 20 avril 1752 a l'ob
servatoire royal de Berlin. 

Acad. d. Sci. Berlin, H.ist., VI, 1750, 236-
279, 379-4II. 

--- Premier memoire sur la parallaxe de la 
lune. 

Acad. d. Sci. Paris, Mem., 1752, 78-II4; 
Hist., 103-IIo. 

In which the ellipticity of the earth Is deter
mined. 

La Lande (J.-J.). Sur la quantite de l'aplatis
sement de la terre. 

Acad. d. Sci. Paris, Mem., 1785, 1-8. 

--- Sur la mesure de la terre, que Fernel 
publia en 1528. 

Acad. d. Sci. Paris. Mem.; 1787, 216-225. 

Lalande .for Bibliographie d' Astronomie par 
Lalande (J. Le F. de). 

Paris, 18o4. 

Lalande ( J er6me le Fran9oie de). Mesure de 
la meridienne. 

Soc. Philom., Bull., I, 1791, 47. 

--- Astronomie. Troisieme edition, revue et 
augmentee. 

8°, Paris, 1792, I: pp. lxvi, 478, 378, l plate; 
II: pp. 720, iii, 737. (Washington, Congress.) 

De la grandeur etde la figure de In terre, iii, 1-47. 

[Bericht iiber die franzosischen Gradmes
sungs-Arbeiten.] 

Allg. geogr. Eph., 1, 1798, 127-131. 

--- : Montucla ( j. -E. ) . Histoire des mathe
matiques. Achevee et publiee par -. 

Paris, 1799-I8o2. 
Title in full under MONTUCLA (J.-F.). 

--- Sur les degres de la terre et sur les nou
velles mesures. ( H.) 

Conn. d. Temps, 1801, x, 455-474. 

--- Sur la mesure d'un degre de la terre en 
Laponie. 

Journ. d. Phys., LVI, 18o2, 400-401. 

[Bericht iiber Gradmessungsarbeiten.] 
Mon. Corr. (Zach), v, 18o2, 55-s6. 

[Dimensions de l'ellipsoide terrestre.] 
Mon. Corr. (Zach), II, 18oo, 82; Astron. 

Jahrb. (Bode), 18o3, 238. 

--- Du milieu qu'il faut choisir entre les 
resultats d'un grand nombre d'observations. 

Conn. d. Temps, 1813, 213-223. 

Lallemand (Ch. ) . Note sur Jes unification des 
altitudes Europeeennes. 

Int. Geod. Cong., Verhandl., 1891, 181-187. 

--- Note sur les precision comparee-de divers 
modes de reperage de la verticale dans les 
instruments d'astro11omie, de geodesie et de 
topogre,phie. 

Int. Geod. Cong., Verhandl., 1896, 239-246. 

--- La Deformation tetraedrique de l'ecorce 
terrestre et la pesanteur. 

Nature 1250, 370-371. 
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Lalleme.nt. Notas sobre un methodo para la 
comparacion de las intensidades de Gravidad. 

Soc. Cientlf. Argentina, Annales III, 1877, 
103-108, 168. 

g. = 9, ;81io9. 

Le.lmand (A. -A.). Geodesie, ou l 'art de parta
ger les champs, i l'usage des arpenteurs et 
des personnes qui avec !es premiers connois
sances de la geometrie, voudroient proceder a 
·1a division des terrains. 

8°, Paris, 1793, pp. 193, 4 plates. 
Simple sun·eyiug. 

Lamarche: Biraped (W. B. de). De la forme 
de la terre. Translated by -. 

Paris, 1828. 
Title in full under SIRAPEn (W. s. DB). 

La Marmora (Albert Ferrero le Cumte de). 
Notice sur les operations geodesiques faites en 
Sardaigne pour la construction de la carte de 
cette He. 

8°, Paris, 1839, pp. 33. (Paris, National.) 
Also in Voyage en Sardaigne, 2d ed., 481-

5I4. 
Written LAMARMORA by FERRERO. 

Lamb (Martha J. ). The Coast Survey. 
Harper's Mag., LVIII, I878, 5o6-520. 

Le.mbton (William). An account of a method 
for extending a geographical survey across 
the peninsula of India. 

Asiatick Researches, VII, I8o3, 312-335. 

An account of the measurement of an arc 
of the meridian on the coast of Coromandel, 
and the length of a degree deduced therefrom 
in latitude 12°, 32'. 

Asiatick Researches, VIII, I8o5, I37-I94; 
Bib!. Brit. Geneve, XXXVI, 18o8, 165-245: 
Journ. Nat. Phil. (Nicholson), XIX, I8o8, 3oc;-
317; xx, 18o8, 40--50; Conn. d. Temps., I810, 

383-386; Edinb. Rev., XXI, 18I3, 3Io--328. 
Containing a co1nparison of an arc of meridiau 

with an arc of parallel: 
1° meridian= 6o.495 fathoms. 
1° parallel= 61.o61 fathoms. 

An account of the trigonometrical opera
tions in crossing the peninsula of India, and 
connecting Fort St. George with Mangalorc. 

Asiatick Researches, x, I8II, 290-384. 

An account of the measurement of an arc 
on the meridian comprehended between the 
latitudes 8° 9' 3811.39 and 10° 591 4811.93 north, 
being a continuation of the great meridional 
arc commenced in I8o4 and extending to 14° 
61 19'' north. 

Lambton (William)-Continued. 
Asiatick Researches, xn, I818, 2·-IOI; Roy. 

Soc. J,ondon, Phil. Trans., CVIII, I8I8, 486-
517. 

Revd. by DELA!\llJRg, Conn. d. Temps., 1819, 
292-3c2. 

An account of the measurement of an arc 
on the meridian, extending from latitude 10° 
59' 49'' to IS 0 6' 0 11 .65 north. 

Asiatick Researches, XII, I818, 294-359. 

Account of the measurement of an arc on 
the meridian, extending from latitude 15° 6' 
o''.2 to latitude 18? 31 4511 , being a further 
continuation of the former arc, commencing 
in latitude 8° 91 3811• 

Asiatick Researches, XIII, i820, I-I27. 

[Extraitdes resultats obtenus de la mesure 
d'un arc du meridien en Inde.] 

Conn. d. Temps., 182I, 331-336. 

Correction to the (Indian) meridional arc 
to reduce it to parliamentary standard. 

Roy. Soc. London, Phil. Trans., CXIII, I823, 
27-33. 

·--- Sur le nouveau systeme des poids et 
mesures adopte en France. 

Ann. de Chim., XXII, I823, 407-410. 

---:Everest (G.). An account of the meas
urement of an arc of the meridian, as detailed 
by-. 
. London, 1830. 

Title in full under EVEREST (G.). 

Le. Metherie (Jean-Claude de). Theorie de la 
terre. 

3 vols., Paris, I795i 2° ed., 5 vols., Paris, 
1797. 

Purely geological and mineralogical. 

Lamont ( J ohe.nn von). Astronomische Ilestim
mungder Lage des bayerischen Dreiecksnetzes 
auf dem Erdspharoid. 

K. Bayer. Ak. d. Wiss., math.-phys. Cl., 
Sitz.-Ber., I, I865, 28--66. 

Astronomisch - geodatische Bestimmun
gen, ausgefiihrt an einigen Hauptpunkten des 
bayerischen Dreiecksnetzes. 

8°, Miinchen, I87I, pp.lxxx, I78; Miinchener 
Sternwarte, Ann., x. 

1111d Odf (von). Astronom.-geodatische 
Ortsbestimmungen in Bayern.* 
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graphiques et critiques sur le livre: De men
sura orbis terrre, compose en Irlande au com
mencement du XIX"'° siecle par Dicuil, suivies 
du texte restitue. 

8°, Paris, 18I4, pp. VI, 249. (Gore.) 

Memoire sur cette question: Les Anciens 
out ils execute ui1e mesure de la terre posteri
eurement a l'etablissement de !'Ecole d'Alex
andrie? 

Acad. d. Insc., Mem., VJ, I822, 261-323. 

Recherches critiques, historiques et geo
graphiqucs sur !es fragments d'Heron d'Alex
auclrie, OU du systeme metrique egyptien 
considere daus ses bases, dens ses rapports 
avce !es mesurcs itineraircs des· Grecs et des 
Romains et dans !es modifications qu'il a 
subies depuis le regne des Pharaons jusqu'a 
!'invasion des Arabes. ( Ouvrage posthume 
mis en rapport par A.-J.-H. Vincent.) 

4°, Paris, 185I, pp. xiii, 249. (Oxford, 
Bodleian.) 

---: Martin (T. M. ): Exame;1 d'uu memoire 
posthume de M. -. 

Revue Archeol., x, 1853, 679-l)96, 720--743; 
XI, I854, 25-54, 89-II4, I29-164. 

Le Verrier. · (Masse de la Terre.) 
Ann. Observ., Paris, l\fem. IV, I858, IOI; 

XII, 1876, 9. 

Levret (H.). Determination des positions geo
graphiques sur nn ellipsoide quelconque. 

A cad. d. Sci. Paris, Comp. Rend., r,xxvr, 
18j3, 410-4I3. 

Revd. in Jahrh. tih. <l. Fortschr. d. Math., v, 
18]3. 5% by ll(RU:<S]. 

Influence sur !es resultats des operations 
geodesiques, de la substitution des arcs de 
plus courte distance aux sections planes de 
l 'ellipsoide; expression de la correction .qui 
doit etre faite ~ toutes Jes valeurs des mesures 
d'angles. 

A cad. d. Sci. Paris, Comp. Rend., LXXVI, 
1873, 540--542. 

Revd. in Jnhrb. lib. d. Fortscl1r. d. Math., v, 
1873, 594. by ll[RU:SS). 

Levy (Albert): Delaunay (C.-E.). Cours ele
meutaire d 'astronomie. 

Sixieme edition par-, Paris, 1876. 
Title in full under DELAUNAY (C.-E. ). 

Levy (Maurice). Sur les integrales rationnelles 
du probleme des lignes geodesiques. 

Aead. d. Sci. Paris, Comp. Rend., LXXXV, 
J877, lo65-1o68. 

Sur la theorie de la figure de la terre. 
Acad. d. Sci. Paris, Comp. Rend., CVI, I888, 

1270--1276, 1314-1319, I37s-1381. 

Lewitzky ( G.). Ergebnisse der auf d~r Charko
wer Universitats-Sternwarte mit den v. Re
beur'schen Horizontalpendeln angestellten 
Beobachlungen. 

8°, Charkow I896, pp. 63. 
Revd. in Peterm. Mittheil 1897, 8. 

Liagre (J. ). Calcul des probabilities et theorie 
des erreurs. 

8°, Bruxelles 1852, pp. 416. 
2d ed. 8°, Bruxelles, 1879, pp. 592. 

Liagre (J.-B.-J. ). Sur la valeur_la plus prob
able d'un cote geodesique Commun a deux 
triangulations. 

Acad. de Belgique, Bull., 1854, i, 3I3-334. 

Sur la probabilite de ]'existence d'une 
cause d'erreurs reguliere dans une serie d'ob
servations. 

Acad. de. Belgique, xxn, 1855, ii, 9-13 1 

15-54. 
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Liagre (J.-B.-J. ). Calcul des probabilitcs et la 
theorie des <:>rreurs m·ec des applications anx 
sciences d 'observation en general et a la geo
desie en particnlier. 

12°, Bruxelles, 1852, pp. 416; Bruxelles, 
1879, pp. 592. (Washini,rton, Coast Survey.) 

Revd. in Jahrh. iih. d. Fortschr. d. !\!nth .. 11' 

1S79. 157-158, by :lfN. [MANSION]. 

Folie (F. ). Sur le calcul de la densite 
de la terre. Rapport de -. 

Acacl. de Belgique, Bull., XXXllI, 1872, 
369-371. 

--, Quetelet (E.) d Folie (F. ). Rapport 
presentc au nom du depot de la guerre de 
Belgique a la commission permanente de 
l' Association geo<lesique internationale. 

Acad. de Belgique, Bull., XLI, I876, 397-407. 

--- Sur la compensation d'un rcseau trigono
metrique. 

Int. Geod. Cong., Gen.-Ber., 1877, 224-226. 

--- et Houzeau (J.-C. ). Sur la triangula
tion du royaume. 

Acad. de Belgique, Bull., I, 1881, 867-872. 

Liais (Emmanuel). Traitc cl'astronomie appli
quee et de geodesic pratique comprenant 
l'expose des methodes suivies dans l'explora
tion du Rio de S. Francisco et precede d'nn 
rapport au gouvernement imperial du Bresil. 
[Explorations scientifiques au Bresil.] 

8°, Paris, 1867, pp. xxiv, 584. 

---: Cruls (Louis). Les travauxde la mesure 
d'un arc du meridien au Bresil sous la direc
tion de-. 

go, Rio de Janeiro, 1876, pp. 6. 

Lie (Sophus). Classification der Flachen nach 
derTransformationsgruppe ihres geodiitischen 
Curven. 

4 °, Kristiania, 1879, pp. 45. (Dresden, 
Royal.) 

Gntersuclmngen iiber geodiitische Cur-
ven. 

:\lath. Ann., xx,. 1882, 357-454. 

Zur Theorie der geodiitischen Curven der 
::\linimalfli:ichen. 

Arch. f. Math. og Naturvid., VIII, 1882,490-
501. 

--- Ueber die allgemeinste geodatische Ab
bildung der gemliitischen Kreise einer Flache*. 

Arch. f. Math. og .:\aturvid. 

Lie (Sophus ). Bestimmung des Bogenelements 
aller Fliichen, deren georliitisch~ Kreise eine 
infinitesimale Beriihrungs transformation ges
tatten.* 

Arch. f. Math. og ::s'aturvid. 

Liebknecht (Johann 'Georg). · Desideria mathe
matica nov-antiqua acl mensuras speciatim 
geographicas et geodeticas.* 

4 °, Giessen, 172 r. 
POGGESI>ORFF, I, 146o. 

Liechenstein (Joseph Marx von). Vor
schriften zu den practischen Verfahren bey 
der trigonometrisch-geometrischen Aufnahme 
eines Landes; mit einer Einleitungclienenden 
·kurzen Geschichte der osterreichischen l\Iap
pirungen. 

8°, Dresden, 1821,.pp. 188, 4 plates. (Ber
lin, Royal.) 

Liedbeck. De necessitate sphreroidis telluris. 
De dimensione graduutn longitudinum tel
luris. De dimensione graduum latitudinum 
telluris. (H.) 

London, 1748. 

Liesganig (Josephus.) Extract or a ietter, dated 
Vienna, April 4, 1767, from Father Joseph 
Liesganig, Jesuit, to Dr. Bevis, containing a 
short account of the measurement of three 
degrees of latitude under the meridian of 
Vienna. From the Latin. 

Roy. Soc. London, Phil. Trans., LVIII, 1768, 
15-17. 

Dimensio graduuin meridiani Viennensis 
et Hungarici. 

4°, Vindobonre, 1770, pp. [xx] 262, JO 

charts. (Gore.) 

---: Zach (F. X. von). Beweis, dass die 
osterreichische Graclmessung -'s sehr fchler
haft und zur Bestimmung der Gestalt der Erde 
ganz untauglich sey. 

Mon. Corr. (Zach), VIII, l8o3, 507-527; IX, 
18o4, 32-38, 120-130. 

Ligondes. Sur la variation de la densite <\ l'in
terieur de la terre. 

Acacl. d. Sci. Paris, Comp. Rencl., cxxvuI, 
1899, 16o-163. 

Lilljenroth (S. P. ). Dissertatio mathematica, 
de dimensione graduum logitudinum telluris. 

4°, London, 1749, pp. iii, 14 (Gore.) 

Limpo (F. A. de Brito). &e Brito Limpo (F. 
A. de). 
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Lindeberg (K.) och Jii.derin (E. ). Kompara- Lindenkohl (A.). Solution of the three-point 
tionen emellan Sveriges meterprototyp och problem, by determining the point of inter-
tre Statens Institutioner tillhoriga hulfondli- section of a side of the given triangle with a 
kare och Normalmatt. line from the opposite point to the unknown 

Stockholm, 1895, pp. 84. point. 

Lindel6f (Laurent Leone.rd). Om gradmat- U.S. C. and G. Survey Rep., 1869, 235. 

ningen emellan Svartahafvet och Ishafvet. Lindhe.gen (Daniel Georg). Ilericht an den 
Finsk. Veten. Helsingfors, Ofvers., v, 1863, Herrn Director der Hauptsternwarte, iiher 

170-173. die im Sommer 1850 ausgefiihrte Expedition 
. nach dem norweg1·scl1e11 F1·nn111arken. 

Lindemann (F. ). Das Vennessungswesen 11n 
preussischen Staate. Acad. de St.-Petersbourg, Cl. Phys. Math., 

Zeits. f. Vermes., IV, 1875, 147-152, 161-175. Bull., IX, 1851, 265-288. 

--- Einige Berechnungsarten fiir die Pothe- --- Ilericht an den Herrn Director der Haupt-
not'sche Aufgabe und die Aufgabe der unzu- Stemwarte iiberdie ErgebnissederimSommer 
ganglichen Entfernung. 1851 in Angelegenheiten clcr Gradmessung 

Zeits. f. Vennes., vu, I878, 369-387,. unternommenen Reise nach Lappland. 
Acad. de St.-Petcrsbourg, Mel. Math. et 

Lindene.u (Bernhard August von). [Ueber Astron., l, 1852, 449-476; Cl. Phys. Math., 
die Benutzung der Beobachtungen des Mon- · II Bu ., x, 1852, 24I-261. 
des zurBestimmung dcr Abplattung dcr Erde. J 

Mon. Corr. (Zach), xiv, 18o6, 310. --: Struve (F. G. W. von). Expose his-
--- Ueber den Gebrauch der Gradmessungen torique des travaux executes jusqu'a 1851, 

zur Bestimmung <ler Gestalt der Erde. pour la mesure de l'arc du meridien. Suivi 
Mon. Corr. (Zach), xiv, 1So6, 113-158, 309- de deux rapports de-. 

32
6, 

374
_
37

6. St.-Petersbourg, 1852. 

d
. • I Title in full under STRUVE (F. G. w. VON). 

--- Ueber te Bestimmung des Radius emer 
Kugel, <leren Oherflache dcr eines Ellipsoids [ --- Om terrestra refractions theorie. 
von gegebenen Dimensionen am niichsten K. Svenska Veten., Handl., I, 1855-56, 
kommt. I 395-439. · 

Mon. Corr. (Zach), XVI, 18o6, 424-433. Ilericht iiber die im Jahre 1863 ausge· 
Die trigonometrische Vermessung in Ost-

1 
fiihrten Arbeiten in Schweden und Norwegen. 

indien, t816 und 1818. · Int. Geod. Cong., Gen.-Ber., 1863, 28-29. 
Zeits. f. Astron. (Lindenau), n, 1816, 7<J-8o, Bericht iiber den Standpunkt der Grad-

359-375· messungsoperationen in Schweden am Ende 
--- Ileobachtungen iiber terrestrische Strah- des Jahres 1864. 

lenbrechung in Ostindien. Int. Geod. Cong., Gen.-Ber., 1864, 43-48. 
Zeits. f. Astron. (Lindenau), III, 1817, 190- J --- Komparationer mellau Struve's dubbel-

198. I toise och den Svenska Vetenskaps-Akade-
-- [Causes qui peuventoccasionner Jes differ-1' miens rakning fOrfiirdigade Kopian af den-

ences entre !es resultats astronomiques et samma. 
geodesiques.] K. Svensk. Veten., Hand!;, rv, 1864, v. 

Corr. Astron. (Zach), r, 1818, 121-132, 133-
1 
--- Bcricht iiber den Fortschritt der Grad-

137. j messungsarbeiten in Scltweden im Jahre 1865. 
--- [Abplattung der Ertle aus Bessel's Prre- , Int. Geod. Cong., Gen.-Ber., 1865, 37-38. 

cessionsbestimmung.] 1--- 0

Schreiben an den. General!ieutenant 7 .• D. 
Astron. Jahrb. (Bode), 1820, 212. Baeyer. 

e = 1· 315 82. Int. Geod. Cong., Gen.-Ber., 1866, 46-47. 
. . I Regarding the geodetic work in Sweden and 

--- Lettre: Nouvelles recherches sur le degre Norway during 1866. 
moyen et sur l'aplatissement de la terre. \ 

Corr. Astron. (Zach), l, 1825, 125-139. I 
--- Kann die Erdtnasse als unveri:inderlich 

1 

betrachtet werden? 
Astron. Nachr., xxx1, 1851, 157-164. 

Schreiben an den Prasidenten des Cen
tralbiireaus. 
·Int. Geod. Cong., Gen.-Ber., 1869, 6I. 

Regarding the geodetic work in Sweden and 
Norway iu 1869. 



APPENDIX NO. 8, A BIBLIOGRAPHY OF GEODESY. 

Lindhe.gen (Daniel Georg). Bericht iiber die 
geodiitischen Arbeiten in Schwcden pro 1875. 

Int. Geod. Cong., Gen.-Ber., 1875, 216-217. 

--- Geodiitische Azimuthbestimmung auf der 
Sternwarte in Lund und trigonometrische 
Verbindung der Sternwarte mit dem Haupt
clreiecksnetz des koniglichen Generalstabes. 

8°, Stockholm, 1891, pp. 36. 
Bihang ti! K. Svenska Vet. Akad. Hand

lingar Band 17 Afd. I, No. 7. 

Lindme.nn (Christian Frederik). Om jordens 
afplattning och massa. 

K. Vetensk. Acad., Forhandl., x, I853, 85-
gS. . 

Lindquist ( J oe.nnes Henricus). Diss. observa
tiones quasdam circa reductionem angulorum 
ad horizon tum continens. * 

Abore, 1786. 
POGGENDORFir, I, 1468, 

LINES, GEODETIC. Sec GEODETIC 
LINES. 

Liouville (Joseph). Note surla figure d'une 
masse fluide homogene en equilibre, et douee 
d'un mouvement de rotation. 

Paris, Ecole Polytech. Journ., XIV, I834, 289; 
Conn. d. Temp., I855, 26. 

--- Note sur un passage de la Mecanique 
Celeste relatif a la theorie de la figure des 
planetes. 

Journ. d. Math., n, I837, 2o6. 

--- Observations sur un memoire de M. 
Ivory, sur l'equilibre des ellipsoides homo
genes. 

Journ. d. Math., IV, I839, I69. 

--- Sur la stabilite de l'equilibre des mers. 
Acad. d. Sci., Paris, Comp. Rend., :iizv, I842, 

go3. 

__ ..:... Sur la loi de la pesanteur a la surface 
ellipsoidale d'equilibre d'unc masse liquide 
homogeue douec d 'un mouvement de rotation. 

Journ. de Math. (Liouville), VllI, I844, 
36o-378. 

--- De la ligne geodesiquc sur un ellipsoide 
quelconquc. 

Journ. de Math. (Liouville), IX, 1844, 
40I-4o8. 

--- Demonstration gcomctrique relative n 
l'equation des lignes geodesiques sur les sur- ! 
faces du second dei,rre. I 

Journ. de Math. (Liouville), II, 1846, 21-24. I 

Liou ville (Joseph). Demonstration geomctrique 
relative a !'equation des lignes gcodesiques 
sur un ellipsoide quelconque. 

Acad. d. Sci. Paris, Comp. Rend., xxu, 
1846, II I-II3. 

--- Sur les figures ellipsoidales a trois axes 
inegaux, qui peuvent convenir a l'cquilibre 
d'une masse liqµide homogene, douce d'un 
mouvement de rotation. 

Journ. de Math. (Liouville), XVI, 1851, 
241-254. 

--- Expression simple du rayon de courbure 
geodesique d'une ligne tracee sur un ellip
soide. 

Journ. de Math. (Liouville), XIX, 1854, 368. 

--- Note au sujet d'un memoire de M. 
Chaslcs sur les lignes geodesiques des sur
faces. 

Journ. de Math. (Liouville), xu, 1874, 225. 

Lippmann (G.) Methodes pour comparer a 
l'aide de l'etincelle electrique, les durees 
d'oscillation de deux pendules regles sensi
blement a la m~me peroide. 

Acad. d. Sci. Paris, Comp. Rend., CXXIV, 
1897, I25-I27. 

--- Uber das absolute Maass der zeit, herge
leitet aus dem Newton'sch..:n Attraktionsge
setz. 

Acad. d. Sci. Paris, Comp. Rend., CXXVIII, 
I889, I 137. 

Journ. d. Phys., VIII, 1899, 4or. 
Revd. in Zeits. f. Inst., XIX, 1899, 371-37>. 

Lipschitz (Rudolph Otto Sigismund). Gesetz. 
der Dichtigkeitsiinderung der Schichten im 
Innern der Ertle. 

K. Ak. d. Wiss., Monatsber., I862, 601-6o7. 

--- Versuch der Herleitung eines Gesetzes, 
dass die Dichtigkeit fiir die Schichten im 
inner .!11 der Ertle anniihrend darstellt, aus den 
gegebenen Beobachtungen. 

Journ. f. Math., txn, I863, 1-35. 

--- Ergebnisse einer Untersuchung iiber die 
Gestalt unserer Ertle. 

Niederrhein. Ges., Sitz.-Ber., I864, 59-61; 
Zeits. gesammt. Naturw. (Halle), xxv1, 1865, 
451-453. 

--- Beitrag zur Theorie des Gleichgcwichts 
eines nicht homogenen fiiissigen rotire11de11 
Sphiiroids. 

Journ. f. Math., LXIII, 1864, 323. 
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Lipschitz (Rudolph Otto Sigismund). Unter
suchungen iiber die Bestimmungen von Oher
fliichen mit vor geschriebenen, die Kriimm
ungsverhaltnisse betreffenden Eigenschaften. 

K. Ak. cl. Wiss., Sitz.-Ber., 1882, 1077-1087; 
1883, 169-188, 546-560. 

---- Sur le pendule. Note. 
Paris Acad. Sci. Compt. Rend., 95, 1882, 

I J41-I 144. 

--- Sur la combinaison des obsen·ations. 
Acad. d. Sci. Comp. Ren<l., CXI, 1890, 163-

166. 

Listing (Johann Benedict). Ueber unscre jetz
ige Kenntniss der Gestalt uncl Grosse der 
Erde. 

Nach. <l. k. Gcs. d. Wiss. ( Gi:ittingen), 1873, 
33-98; Bull. d. Sci. Math. et Astro1~. ( Darboux 
et Hoiiel), IX, 1873, 241. 

Published separately. go, Gottingen, 1g72, 
pp. 66. (Gore). 

Revd. 1Jy BERTH.AX!>, Journ. d. Snvants, 1874, 
6<)7-719. 

Neue geometrische un<l dy11amische Con-
stantcn des Erd-Ki:irpers. · 

K. Ges. d. Wiss. Gi:ittingen, Nachr., 1877, 
749-815. 

Revd. ;u Jnhrb. iih. d. Forlschr. <l.. Math., lX, 

18n. by B[runs]. 

·Neue gcometrische umi dynamische Con
stantcn des Erd-Ki:irpers. 

Astrom. X achr., x1,u1, 1878, 317-318. 
Extract from hook of same title. 

Neue geometrischc und dy11amische Con
stanten des Erd-Korpers. Eine Fortsetzung 
dcr Untersuchung iiber unscre jetzige Kennt
niss ckr Gestalt und Grosse der Erde, von 
Johann Benedikt Listing:• 

8°, Gottingen, 1878, pp. 67. (Dirtrisd1.) 
'l'itle front Zeits. f. Ycnncss., VIII, 1879, 144. 

Littrow (Joseph Johann). Theoretische uml 
practische Astronomic, von J. J. Littrow. 
(Washington Observatory.) 

3 vols., 8°, \Vien, 1821-1827. 
Terrestrischc !l-fessungcn, I, 270-341. 

Abriss einer Geschichte der Astronomie. 
Wien, 1835. 

Tille iu full nuder AIRV (G. II.) 

--- Beobachtungen an zwei unveriinderlichen 
Reversionspendeln. (H.) 

Zeits. f. Phys. u. Math. (Baumgartner), v, 
1837, 97-116. 

Littrow (Karl Ludwig van). Bcricht iiber die 
in den Jahren 1g47-1851 ausgefiihrte i:ister
reichisch-russische Verhindungs-Triangula
tion. 

K. k. Ak. cl. \Viss., math. naturwiss., Cl., 
Sitz.-Ber., IX, 1852, 912-915; Denkscrift, v, 
1853, I I 1-128. 

A \so published separately, 4°, \l'icn, 1853, pp. 201 

3 plates. 

Livet. Cours d~ georlesie et gnomonique. 
4°, Metz, 1843, pp. 218, 5 plates. (Brussels, 

Depot de la Guerre.) 
Lithographed. 

Loesch (M.). Bestimmung der Intensitat der 
Schwcrkraft auf zwanzig Stationen an <ler 
westafrikanischen Kiiste von Rio del Rey 
( Kamerun-Gebiet) his Kapsta<lt. 

Ausgcfiihrt im Auftrage des Reichs-Marine
Amtes. 

4°, Berlin, 1902, pp. 50, 2 plates. (Gore.) 

Loewe. Coordinatentafel zur Berechnung der 
Coordinatenuntcrschie<le in l'olygonziigen 
nebst den hei Polygonbercchmmgen nothigen 
Hiilfstafeln. 

go, Liebenwerda, 1890, pp. 56. 

Contact-Strecken111esser. 
Zcits. f. Vennes., xxn·, 1895, pp. 2Scr294. 

Ll:lw. Hericht iiber die geodiitischen Arhciten, 
Jg83. 

'!'it le in full under BA EYER (]. J. ). 

Ll:lw (Moritz). ,\stronomisch-gcocUitische Orts
hestimnmng im Harz. Bestimmung der Pol
h(ihen und der geodiitischen Lage der Sta
tionen Blankenburg, IJ iittcnrode, Hasselfelde, 
und dcr Polhohe von Nordhausen. 

4°, Berlin, 1882, pp. 32. Published by K. 
preuss. geodiitisches Institut. 

Loewenberg (L. ). Bcricht iiber die wissen
schaftlichen l nstrumente auf cler Berliner 
Gewerbe-A usstellung im J ahre 1879. 

8°, Berlin, 188o, pp. Yi ii, 335. 
Cl'odlitischc Instruments, 51-129. 

Loewy (B. ). a11d Stewart (B. ). Account of the 
base observations made at the Kew Observa
tory with the pendulums to be used in the 
Indi:in survey. 

Roy. Soc. London, Proc., XI\", 1865, 425-
435. 

--- --- Account of experiments made at 
the Kew Obse1·vatory for determining the true 
vacuum and temperature corrections to pen
dulum observations. 

Roy. Soc. London, Proc., xvu, 1869, 488-
499. 
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Loewy (M. ). N<mvelles methodes pour la deter
mination complete de la refraction. 

Inst. de France, Comp. Rend., en, I886, 
I-47. (Separate.) 

Loperfido (A.). Co111pensazione delle reti geode
tiche a contorno obligato. 

Ven. lst. Atli. (7) IV, IS93 1 661-676. 

Lorber (Franz). Ueber die Winklesumme ii1 
Polygonen mit Seitendurchschneidungen. 

Zeits. f. Vermes., xvn, ISSS, 593-599. 

Uber die Genauigkeit der Langenmessun
gen. 

Berg. u. Hii't.tenm. Jahrb., xx1v, IS76 1 

222-230. 

Uber die Genauigkeit der Liingenmessun
gen mit Messlatten, Messband, Messkette und 
Drehlatte. 

Berg. u. Hiittenm. Jahrb. xxv, I877, 61-
124. 

--- Zur Genauigkeit der Liingenmessungen. 
Berg. u. Hiittenm. Jahrb., xxvr, IS7S1 221-

230. 

Lorentzen (Gerhard Wolfgang Friedrich 
Karl). 'rheorie des Gnussischen Pendels. 

4°, Kiel, I886, pp. 24. (Oxford,.Bodleian.) 

Lorenzoni (Giuseppe). Dimostrazione · della 
equazione di Clairaut independente dalla pro
prieti della linea geodetica di essere la brevis
si111a. 

Ist. Veneto, Atti, II, 1876, 591-597. 

Sulla figura della terra. Recensione della 
memonia "On the figure of the Earth" by 
Col. A. R. Clarke, Phila. Mag., VI, 1878, 81-93. 

La Natura, III, I879 1 390-402. 

Interno alle principali richerche sulla 
lunghezza del penuolo a secondi 11ell' ultimo 
vcntennio ( 186o-1S8o.) 

4°,Firenze, I88o, pp. II. 

Sulla equazione differenziale del moto di 
1111 pcndolo fisico il cui asse di sospenzione 
muovesi rimanendo parallelo a se stesso. 

1st. rli. Veneto, Atti, v, 18871 331-375. 

Relazione sulle esperie11ze istitutite nel 
R. ossen·atorio Astronomico di Padova in 
Agosto 1885 e Febbrario IS86 per deter111inare 
la lu11ghena dell pendolo semplice a secondi 
premessa lacsposizione del principii del me
todo e la descrizione dello strumentodi Repsold. 
(Associazione Geodetica Internationale. R•. 
Commissione Italianll.) 

4°, Roma, IS88, pp. 247, 8 plates. 
Accad. Lincei. Atti, v, I888, 41-28r. 

Lorenzoni (Giuseppe). Sulla teoria degli errori 
fortuiti nelle o~servazioni dirette. 

Accad. Padova, Mem., v, 1SS91 5-25. 
l'ub. separately, ~0 • Padova, 1889, pp. 25. 

Sulla deviazione dal piede della verticale 
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Ist. Veneto, Atti, VII, 1889, 75cr-7S4. 
Determinazione relativa della gravita ter
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S0

, Venizia, 1893, pp. 69. 
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Int. Geod. Cong., Verhandl., 1S94, 219-224. 

Determinnzione relativa della graviti\. ter
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Ist Veneta, Atti, v, 1893, 255-293. 
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--: Helmert (F. R. ). 
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215-232. 

lleitriige zur 'l'heorie 
Revd. by -

Gesell, XXXIV, I897, 
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dimensions. 

S0 , I.,ille, 1890, Soc. de St. Augustin. 
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K. k. Geol. Ges., Verhandl., 188I, 3o6--6o7. 
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8°, Paris, 1842, pp. xvii, 353, 4 plates. 
(Washington, Observatory.) 

De la terre [figure, etc.], 51-105. 

Love (John). Geoclresia; or the art of survey
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1, 1831, XI-xv; L., E., D. Phil. Mag., 1, 1832, 
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St.-Petersbourg, Mem. Savans Etrang., III, 
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430, 174. (British Museum.) 

Die Gestalt der Erdkugel, 1 90. 
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Acad. d. Sci. Haarlem, Verhandel., 1757. 
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Astron. Nachr., XLI, 1855, 2og-215. 
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Luvini ( G.). Sette studj sopra la refrazione la
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M. Mode of tracing a curve of very large radius, 
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Roy. Astron. Soc., Month. Not., v, l83g-
1843, 57-58. 
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Hope. 
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--- Contributions to astronomy and geodesy. 
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0

, pp. u4. (Washington, 
Observatory.) 

--- '' Measurement and extension of Lacaille' s 
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Roy. Astron. Soc., Month. Not., XVIII, 
1858, 107-108. 

---'-- Account of the results of the trigonomet
rical survey in the Cape Colony. 

Roy. Astron. Soc., Month. Not., XVIII, 
1858, 3t3-316; XIX, 1859, 137· 

--- Verification and extension of Lacaille's 
arc of meridian at the Cape of Good Hope . 
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Gestalt der Ertle, 12-r4; Gmdmessnngen, 37-51; 
Dichtigkeit der Ertle, 52-6o; Geo<liitische 
Linie, 6o-61. 

Me.edler (T. F. ). Essai d'une d~tennination de 
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Wochenschr. f. Astr. Meteor: u. Geogt. 
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Me.g. f, Ne.turvid. ,for Nyt Magazin for Natur
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8°, Christiania, 1823+. (Washington, 

Congress.) 



COAST AND GEODETIC SUR VEY REPORT, 1902. 
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Maggi (Gian Antonio). Intorno ad alcune for
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8°, Paris, 1770, pp. xvi, 526. (Washington, 
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Mako von Kerek Gede (Paul). 
figura telluris. * 

4°, Olomut., 1767. 
J'OGGENDORFF. JI, 21. 
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8° Copenhague, 1S72, pp. 44. (Gore.) 

Main (Robert). 
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Practical and spherical astron
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(Wash-
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Acad. d. Sci. Paris, Hist., 1742, 86--104. 
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of attraction, 1. 305-32r, 332-334. 

S0
, Mexico, 1SS4, pp. viii, and 71, 1 pl. 

Mallet (Fredrik). De figura et magnitudine 
telluris. 

4°, Upsal., 1750, pp. 32. 
tory.) 
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Genaueste Berechnung cler eigentlichen 
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ill Lapponia ad Ponoi institut.c. Observa
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declination of the magnetic needle.] 

Roy. Soc. London, Phil. Trans., 1770, 363-
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S0
, Padua, 1S95, pp. 56. 
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of a degree of latitude in the provinces of 
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Ma.tern. Ueber Winkelmessung mittels des Ocu
larmikrometers, im astronomischen Fernrohr. 

Ann. d. Phys. (Poggendorff.), CI.IV, 1875, 
91-1!2. 

Ma.th. Ann. (Clebsch), .for Mathematische An
nalen (Clebsch und Neumann). 

8°, Leipzig, 1868+. ('Vashington, Observ
atory.) 

Mathieu (Claude-Louis). Sur les experiences 
du pendule faites par !es navigateurs cspag
nols en differents points du globe. 

Conn. d. Temps, I816, 314-341. 

(Aplatissement par les observations du 
pendule le long de l'arc meridien frarn;:ais). 

4°, Paris, II, 1819, pp. 342. 
--- Resultats des exp~riences faites avec des 

pendules de comparaison aux iles Malouines 
ct a la Nouvelle-Hollande. 

Conn. d. Temps, 1826, 28o-307.-

Ma.ttheiszen (Thomas). Figura Telluris ellip
~oidica. 

8°, A bore, I 767, pp. 9, I plate. (Gore.) 

Ma.tthiessen. "Ober die Gesetze der Bewegung 
und Abplattung im Gleichgewichte befind
licher homogener Ellipsoide und die Ver1in
derung derselben durch Expansion und Con
densation. 

Zeits. Math. Phys., XVI, 1871, 290. 

--- Uber die ellipsoidischen Gleichgewichts
figuren der Satelliten der F.rde uml des Ju
piter. 

Zeits. Math. Phys., XX\', 188o, 72-86. 

Ma.ttia.t. Himmelskunde und Mathematische 
Geographie. 

8°, Leipzig, I878, pp. 76. 

Ma.tty: Conda.mine (C. M. dela.). Letter to-; 
regarding the measures of Lacaille, Marie, 
and Boscovich. · 

--- Sur un memoire de M. Puissant sur la 
· d 1 fi d 1 1 Roy. Soc. London, Phil. Trans., II, 1756, determination e a gure e a terre par es 

623-624. mesures geodesiques et astronomiques. 
Conn. d. Temps, 1829, 22<}-235. Matzke. (Wilhelm). BeweisdesoberstenGrund-

The ellipticity ns deduced from the French and satzes der Methode der kleinsten Quadrate. 
Indian arcs. Arch. cl. Math. (Grunert.), XI, 1848, 36<}-377. 

Mathes (C. J.). Elementarer Beweis des volls- Mauck (Karl). Trigonometrische Punktein-
tandige~ Ausdrncks fiir die Dauer der Pen- schaltung nach der Methode der kleinsten 
delschwmgungen. . Quadrate. 

Archiv. d. Math. (Grunert), XLIX, 1869, 1
1 

z "t f V 8 8 · e1 s. . ermes., vu, 1 i , 292-297. 
358-364. I 

Ma.th. Boe. London, Proc., ./vr Proceedings of Ma.upertuia (Pie~re-Louia-Morea.u de). Dis-
the London Mathematical Societv. , cours sur les d1fferentes figures des. astres, d'ou 

so, London, i865+. (Washiniton, Observ- ! l'on _tire des conjectures sur les etoiles qui 
. atory.) paro1ssent changer de grandeur! ~t sur l'an-

Matthias. Ueber eine Berechnungsmethode der 
Rotationszeiten Abplattung und Dichtigkeiten 
der Planeten. 

Astron. Jahrb. (Bode), 1797, 210+. 

Ma.tthia.ss. 
0

Bericht der trigonometrischen Ab
theilung der Koniglich l'reussischen Landes 
aufnahme iiber die Arbeiten in den Jahren 
I 899 und 1 goo. 

Int. Geod. Cong., Verhandl., 1goo, p. 26o-
261. 

Matthewson (R. C. ). The earth considered as 
a spheroid of revolution. Geodetic fom1ulas. 

Math. Month., 111, I861, 71-78. 

Ma.tthiessen (Ludwig). Ueber den Einfluss 
der Gestalt und taglichen Bewegung des Erd
balls auf Gleich~ewicht und scheinbare Be
wegung irdischer Gegenstande in der Nabe 
der Oberflii.che. 

Zeits. f. Math. (Schlomilch), x, I865, 402-
416. 

neau de Saturne, avec une expos1t1on abregee 
des sistemes de M. Descartes et de M. Newton. 

Acad. d. Sci. Paris, Mem., 1732, Hist., 
85-93. 

--- Sur la· figure de la terre, et sur les moyens 
que l'astronomie et la geographie fournissent 
pour la detenniner. 

Acad. d. Sci. Paris, Mem., 1733, 153-164. 

--- Sur les figures des corps celestes. 
Acad. d. Sci. Paris, Mem., 1734, 55-122; 

Hist., 88-94-

--- Sur la figure de la terre. 
Acad. d. Sci. Paris, I135, 9B-105; 

69; 1736, 302-~12. 
Hist., 47-

--- La figure de la terre detem1inee par Mes
sieurs de l' Academie royale des sciences qui 
ont mesure le degrf du meridien au cercle 
polaire. 

Acad. d. Sci. Paris, Mem., 1737, 3Scr466; 
Hist., 90-96. 
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Maupertuis (Pierre-Louis-Moreau de). La 
figure de la. terre dcterminee par !es obsen·..i
tions de Messieurs de J 'Academie royale des 
sciences et de 1\1. i'abbe Outhier, correspond
ant de la mcme academic, accompagnes de 
:i\l. Celsius, professeur d'astronomic a Gpsal, 
faites par ordre du roy au cercle polaire 1far 
!II. de-. 

12°, Paris, 1738, pp. xxiv [iv], 1Si, 9 plates. 
(Gore.) 

Published ,.,.·ith PICARD, Degre, etc., l>aris, 1740. 

Examen des trois dissertations que 1\1. 
Desaguliers a puqliees sur la figure de la tcrrc, 
inserrces dans !es transactions philosophiques 
de la Sdciete royale de Londres, No. 386, 387, 
388. 

12°, Oldenbourg, 1738, pp. 46. (British 
Museum.) 

--- The, figure of the earth determined from 
observations made by order of the French 
King at the polar circle, by Messrs. Mauper
tuis, Camus, Clairaut, Le Mom1ier, Abbe 
Outhi!'!r, and Celsius. 

8°, T.,ondon, 1738, pp. vii, 232, 9 plates. 
(Gore.) 

Translated from the French of-. 

J.,a figure de la terre determinee par !cs 
observations de Messieurs de Maupertuis, 
Clairaut, Camus, Le Monnier, de l' Academic 
royale des sciences, et de M. I' Abbe Outhier, 
correspondant de la meme academic, accom
pagnes de M. Celsius, professeur d'astronomie 
l\ Upsal; faitei? par ordre du roy au cercle 
polaire, par M. de Maupertuis. Nouvelle 
edition, dans laquelle ·on a mis !es figures aux 
pages ou elles se rapportent. 

12°, Paris, 1739, pp. xxiv (6), 208. (Gore.) 

---: Euler (L. ). Methodus detertninandi 
gradus meridiani pariter ac paralleli telluris 
secundam mensuram a - institutam. 

Acad. de St.-Petersbourg, Com., xn, 1740, 
224-240. 

Examen desinteresse des differens ouv
rages qui ont ete faits pour determiner la 
figure de la terre. 

12°, 1• ed., Amsterdam, 1738; 2• ed., Am
sterdam, 1741, pp. [1], l6o. (British Mu-
seum.) I 

Figur der Erde bestimmt durch .die Beo- i 
bachtungen der Herrn von Maupcrtuis, Clair
aut, Camus, Le Monnier, Outhier, und Celsius, 
auf ordre des Ki:inigs beym Polar-Cirkel an
gestellt <lurch Herrn von Maupertuis. Aus 

Ma.upertuis (Pierre-Louis-Moreau de)-C't'd. 
elem franzosischcn ucbersetzt und mit Hcrrn 
Celsius Untersuchung der Cassinischen Mes
sungen vermehrt. 

8°, Zurich, 1741, pp. [xlviii], 208, 9 plates. 
(Gore.) 

---: et Picard (J. ). Degre du meridien entre 
Paris et Amicns. 

Paris, 1740; German translation, Ziirich, 
i742. 

Title in full under PICARD (J. ). 

Figura telluris determinata per obscn·a
tiones dnn de l\laupertuis, Clairaut, Camus 
Le Monnier, Acad. reg. scient. Paris, socior 
et domini abbatis Outhier, dictre academ. a 
commercio epistolico, comitante domino Cel
sio, profess. astronom. Upsal. Factas Issu 
Galliar regis Christianiss ad circulum polarem 
autore'dn de Maupertuis civiss. idiomate Gall. 
in Latinum transtulit notisque prooemalibus 
auxit Alaricus Zeller, M. D. 

16°, Lipsire, i742, pp. [xii], 190, 9 plates. 
(Gore.) 

---: Celsius. Tractatus de- de figura telluris. 
Upsalire, 1743. 

'fitle in full under CELSIUS (A.). 

Les reuvres de-. 
4°, Dresde, 1752, pp. [xxiv], 404. (Gore.) 

?tlesure clc- la terre nu cercle })olaire, 95-143. 

J.:1eme11s de geographic. 
8°, Paris, 1740, pp. 141. (British Museum.) 

·rable of degrees of latitude and of longitude. 
It is simply a question of the earth and of the 

principles hy which it Is determine<l as in 
CEuvres, Lyons, III, 1756. 

ffiuvres de Maupertuis. Nouvelle edition, 
corrigee et augmentee. 

4 vols., 12°, Lyon, 1768. (Gore.) 
Relation du voyage fail par ordre du roy nu 

ccrcle polalre pour dHerminer la figure de 
la terre, 111, 8<)-2o6, 

Op~rations pour determiner la figure de In terre 
et les variations de la. pesnuteur, IV, 284-385. 

Maurer (J. ). Einige Bemerkungen iiher die von 
General Ibaiiez angewandte Methode <ler 
Temperaturbestimmung bei der Messstange 
seines Basis apparates. 

Zeits. f. lnstrumentenkunde, IV, 1884. 

Maxwell (C. ). On the viscosity or internal 
friction of air and other gases. 

Roy. Soc. ·London, Phil. Trans., 1866, 249-
278. 
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Mayer (Anders). De deviatione et reciproca
tione penduli. 

4°, Gryphire, 1767, pp. 2, 36. 

Mayer (Alfred M.). Methods of detennining 
the density of the earth, 

Nature, XXXl, 1885, 4o8-409. 

Mayer (Christian). Pantomctrum paccccianum 
seu instrumentum novum pro elicienda ex 
una statione distantia loci inaccessa. 

8°, J.\1annheim, 1762, pp. [iv], 40, [vi], I 

plate. (British Museum.) 

--- , Series et ordo triangulorum qme ex 
propriis suis observationilms an no 1763 habitis 
deduxit et correxit. 

4°, Mannheim, 1763, pp. 23. (British 
Museum.) 

Basis Palatina auspiciis, impensis, favore 
et imperio clementissimo serenissimi ac 
potentissimi elect0ris Palatini Caroli Theodori 
exeunte anno superiore 1762 ad norman acade
mire regire Prisinre scientiarum exactam bis 
dimensa hoc demum anno 1763 novis men
suris aucta et confirmata recentissimisque 
observationibus et calculis stabilita. 

4°, Mannheim, 1763, pp. [20]. (British 
::\1useum.) 

Directio meridiani Palatini per speculam 
electoralem arcis restival Schwetzingenis ducti 
observationibus et calculis definita. 

4°, Heidelberg, :758, pp. 28. 

Mayer ( von Heldensfeld). N eues astronomisch 
trigonometrisches Netz iiber die ganze K. K. 
Oesterreichische Monarchie. 

Monat. Corresp., xv, 1807, 461-467. 

Fortgestzte Nachrichten iiber die trigo
nometrische Vennessung der Oesterreich
ischen Monarchie. 

:Monat. Corresp., XVIII, 18o8, 17-33. 

Mayer (Ernst). Tiefenmessungen. Ein Beitrag 
zt1r Geodasie. 

8°, \Vien, 1871, pp. 31. (British Museum.) 

Ceber die Gestalt und Grosse der Ertle; 
eine historisch-geodiitische Studie. 

8°, Fiume, 1il76, pp. 74· 
Separat-Abdruck nus den 11 MittheUungen aus 

de1u Gebiete des Seew'C!sens. 11 

Ueber Kiistenaufnahmen. Ein Beitrag 
zu den Lehr- und Handbiichern der Geodiisie. 

8°, Leipzig, 1880, pp. 6o, 4 plates. Tueb11er. 
(British Museum.) 

I Mayer (John R. ). Essay on the stadia. 
I Joun1. Frank. Inst., LXXIX, 1866, l-16. 
I Giviug reasons why it has not heco1ne tnore 
/ generally used in the topographical surveys. 

A description of the stadia and its use. 

A mode of determining graphically the 
correction for the reduction to center of station 
and also for oblique illumination on signals in 
a geodesic survey. 

Journ. Frank. Inst., r.xx1, 1866, 98-<)9. 

MaY.er ( J. T.). ::\1ethocl of angle measuring. 
Set Dirksen (1':. H.J. llistoria progressmn· in

struu1entorun1. 
Gottingen, 1819. 

Mayo (Emeric). Relazione sui lavori geodetici 
eseguiti [in Italia] nel 1873. 

Int. Geod. Cong., Gen.-Ber., 1877, 287-292. 

Relazione del!a presidenza della commis
sione italiana sui lavori eseguiti [in Italia] 
nel r878. 

Int. Geod. Cong., Gen.-Ber., 1878, 87-89. 
Sommario delle operazioni geodetico

astro110111iob.e eseguite in Italia nell' anno 
1879 per la misura dei gradi in Europa. 

Int. Geod. Cong., Gen.-Ber., 1879, 96. 

Rapport sur les travaux geodesiques en 
Halie pendant l'annee r88o. 

Mazella (E. ). Die tagliche periodische Scbwan
kung des Erdhodens nach den aufzeich.nungen 
eines dreifachen Horizontalpendels in Triest. 

\Vien Anz., 1900, 149. 

MEAN ERROR. 
CACCHY (A.-L.). Sur In plus grnnde erreur il crain

dre dnns un r~sultnt 1uoyen. 
Acnd. d. Sci. Paris, Comp. Rend., xxxvu, 1853, 

326-334. 

CzUllER (:E.). Geometrische Wnhrscheinlichkeiten 
uurl Mittelwcrte. 

r.eipzig, 18S4. 

DOR"1A (A.). Sulin media aritmetica nel calcolo di 
con~pe11snzione. 

Accnd. Sci. Torino, Atti, IV, 186!ki<). 757-763. 

GERLlJSG (C. L.). L'eber die Schiitzuug des mittleren 
Fehlers directer Beobnchtuugen. 

Arch. d. Mnth. (Grunert), xxv, 1855, 219-222. 

HELMERT (F. R.). Ueber die Formeln flir den 
Durchschnittsfchler. 

Astron. Nnchr., LXX\', 187s, ;;s.1-366. 

-- Strenger ausdruck filr den mittleren Fehler 
eiues Polygonwinkels. 

Zeits. f. Vertues. 1 VI, 1877, 112. 

JORDAN (W.). Ueber die Bestimmung des mittleren 
Fehlers <lurch Wiederholung der llcobachtungeu. 

Astron. Nachr., LXXIX, 1872, 21~222. 

PACCKER (M. G. VON). . .. der mittlere Fehler der 
Beobnchtung. 

Kurland. Ces., Arbeit., vu. 91-131. 
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MEAN ERROR-Continued. 
SCHIAPARELLI ( G. N, ). Sur le principe de la moyenne 

arithm~tique. " 
Astron. Nachr., LXXXVII, 1875, 55-58, 141-142. 

WITTSTEIN (T. I,.). Die mittlere Fehler. 
Astron. Nac'hr., LXlX, 1867, 28g-2g8. 

ZACHARIAE (G.). Note betreffend.die Bestimmung 
des mittleren Fehlers. 

Astron. Nachr.l LXXX. 1872, 67-70; LXXXIl i873, 
125-22K 

Machain (Pierre-Fre.n9ois-Andre) et Ce.semi 
(J.-D. ). La jonction des observatoires de 
Paris et de Greenwich. 

Paris, I 790. 
Title in full under CASSIN! (J.-D.). 

---: Zach (A. von). -'s Verlangerung der 
franzosischen Gradmessung bis auf die balea-
rischen Inseln. I 

:'.11011. Corr. (Zach), vn, 18o3, I81-I83, 56&- . 
569. 

--- et Delambre. Base du systeme metrique 
decimal, ou mesure de l'arc du meridien com
pris entre les paralleles de Dunkerque et de 
Barcelone, executee en 1792 et annees suivan
tes par Mechain et Delambre, redigee par 
Delambre. 

4 vols., I, pp. ii, 551, 8 plates, Paris, 18o6. 
Revd. in Conn. d. Temps, 18o8, 463-466; Mon. 

Corr. (Zach), XIII, I8o6, 566-576; XIV, 18o6, 
41-51, ~25-239. 

II, pp. xxiv, 844, II plates, Paris, I8o7. 
Re,•d. in Mon. Corr. (Zach), XVII, 18o8, 4o-61, 

103-131; Conn. d. Temps, 1809, 484-485, 

III, pp. 4, 704, 9 plates, Paris, 1810. 
IV (later by Arago and Biot). (Washing

ton, Observatory.) 

MECKLENBURG. 
PASCUEN (P.). Ueber die geodiitischen Arl>eiten in 

Mecklenburg, 
Int. Geod. Cong., Gen.-Ber., 1864, 23-24; 1865, 14-17; 

1SG8, 25; 1869, 19-22. 

-- Grossherzoglich mecklenburgische Landes
vermessung. 

Schwerin, 1882. 

Mees (R. A.). Ueber die Berechnung des wahr
scheinlichen Fehlers einer endlichen Zahl 
von Beobachtungen. 

Zeits. f. Math. (Sch)omilch}, xx, I875, I45- I 
152; XXT, 1876, 126-128. 

In reply to HHLMERT, in the same, xx, 300-303. 
Revd. in Jahrb. iib. d. Fortschr. d. Math., vn, 

1875, 113. 

Mehmke (R. ). Ueber die geodatische Kriim
m'ung der auf einer Flache gezogenen Curven 
und ihrer Aenderung bei beliebiger Transfor
mation der Fliiche. 

Zeits. f. Math. u. Phys., 1892, 186-189. 

Meinong (A.). Die Principien der Wahrschein
lichkeits-Rechnung von Johannes v. Kries. 

Gott. Gel. Anz. l, I890, 56-57. 

Meieeel. [Eine geodiitische Dreiecks-Aufgabe.] 
Astron. Nachr., xcv, I879, 69-74· 

Meissner (Ferdinand). Dissertatio de figura 
terraquei.* 

4°, Vratisl., 1765. 
PoGGENDORFF, H, 105. 

Melanderhjelm (De.niel). Nordische Gradmes
sung. 

Mon.Corr. (Zach), 1, 18oo, 139-145, 372, 38o. 

--- Ueber ei11e neue nordische Gradmessung. 
Mon. Corr. (Zach), II, l8oo, 250-257. 

--- Ueber die neue Gradmessung in Lapp
land. 

Mon. Corr. (Zach), v, 18o2, 156-169. 

--- Vollendung der neuen lappfandischen 
Gradmessung. 

l\:Ion. Corr. (Zach). VII, 18o3, 561-568. 

[Relation der Abplattung der Erde zu der 
des Jupiter.] 

Mon. Corr. (Zach), Ix, 18o4, 494. 

Letzte Resultate der neue11 lapplandiscben 
Gradmessung. 

Mon. Corr. (Zach), IX, 18o4, 491~495. 

--: Svanberg (J. ). Exposition des opera
tions faites en Laponie pour la determination 
d'un arc du meridien. Preface by-. 

Stockholm, I8o5. 
1'itle in full under SVA:<BBRG (J.). 

Ueber die schwedische Messung des Me
ridian-grades in Lappland .. 

Astron. Jahrb. (Bode), 18o6, 219-223. 
In lat. 66° 2o' 12"; 1°.:...:.57209.22 toises. 

Melvill. Trigonometrical survey (India). Re
turn to an order of the honorable the House 
of Commons, dated I 2 February, 1850. * 

East India House, 1851. 

Mem. Fie. e Iet. Nat., .for Memorie sopra la 
fisica e istoria natura1e di diversi valentuomini. 

"8°, Lucca, 1743-1757. 

Mem. Boe. Se.v. et Litter. (Prony), /or M~
moires des societes savantes et litteraires de la 
Republique fran~aise (Prony). 

"4°, Paris, 18o1-2. 

Menabree. (Luigi Federigo ). Calcul de la den
site de la terre. 

Acad. Sci. Torino, Mem., II, 1840, 305-368. 
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Menabrea (Luigi Federigo ). Mouve~entd'un 
pendule compose lorsqu'on tient compte du 
rayon du cylindrc qui Jui sert d'axc, de celui 
du coussinet sur lcqucl il repose, ainsi quc du 
frottement qui s'y developpe. 

Acad. Sci. Torino, l\lem., 1840, ii, 369-378. 

Sur la dcnsite et sur la figure de la terrc. 
Acad. d. Sci., Paris, Comp. Rend., c, 428-431. 

Mendenhall (Thomas Corwin). Force of 
gravity at Tokyo. 

Am. Journ. Sci., xx, 188o, 124-133. 

Force of gravity on the summit of Fujino
yama, Japan. 

Mercier (Alexandre). Tables geodesiques don
nant taus lcs multiplicateurs neccssaires a la 
division de toutes especes de quadrilateres 
irregulicrs, precedees d'un traite de geodesie, 
theorique ct partique, des triangles et des 
quadrilateres irreguliers, en parties egales et 
en parties inegales, par des ligncs qui coupent 
les cotes en parties proportionnelle et par des 
angles. A !'usage des geomctres, institu
teurs, de ceux qui enseignent la geometrie 
par !es lec;ons de pratique, et des pcrsonnes 
studieuses. 

8°, Beauvais, 1853, pp. 18. 
Sun•eying. 

Merino et Perrier (F.) Jonction astronomique 
de l'Algerie ayec l'Espagne. 

Int. Geod. Cong., Gen.-Ber., 188o, 53-57. 

Am. Journ. Sci., xx1, 1881, 99-w4. 

:Measurements of the force of gravity at 
Tokyo and on the summit of Fujinoyama. 

4°,Tokyo, 1881,pp. 17. (Gore.) 
Men1oirs of the Science Depnrtn1ent 1 Tokyo. 1 Merino (Miguel). Figura de la tierra. 

Daigaku, No. 5. 

Detcm1inations of gravity with the new 
half-second pendulums of the Coast and Geo
detic Survev at stations on the Pacific coast, 
in Alaska, ~nd at the base stations, \Vashing
ton, D. C., and Hoboken, N. J. 

G. S. C. and G. Survey, Rep. 1891, 503-564. 
Revel. in Nnturc, x14v111 1 1893 1 158. 

On the relation of gravity to the conti
nental elevation. 

Am. Jour. Sci., XLIX, 1895, 81-86. 
Revd. in Petcrn Mittheil, Ifl95, I31; Zeitschr. f. 

l11Atrun1entenk. 1895, 301, 

On the use of planes and knife edges in 
pendulum for gravity measurements. 

Am. Jour. Sci., XLV, 1893, 144-150. 
Revd. in Zeits. f. lnstrn., XIV, 1894, 145. I 

Meneses (Frutos Saavedra) y Ibanez (C.) I 
Expcrimencias hechas con el ,aparato de 
metlir bases. 

Madrid, 1859. 
Title in full nuder InA!':Ez (C.). 

Discurso sobre los progrcsos de la geo
desia. 

Acad. de Cien. l\ladrid, Mem., 1, 1863, iii, 
6.p-664. 

Reply hy Qnm•o, 665-067. 

--- --- Base ccntralc de la triangulation 
gcodesique d'Espagne. 

l\Ia<lrid, _1865. 
Title in full under l11A5:Ez (C.). 

Menius [Meine] (Matthias). De rotunditate 
terrre ct aqure. * 

Danzig, 1586. 
}>oGGEN'l>ORFF, II, I 19. 

10515-03-42 

8°, Madrid, 1862, pp. 118. 
From: Anuario de! Obs. de Madrid pam 1862. 

[Figure of the earth. J 
Smithsonian Inst., Rep. 1863, 3o6-330. 

Madrid Obsen•atory, Anuario, 4th year, 1864; 
continued from the same for I863. Trans-
lated by ALEXANDER (C. A.). . 

Merkel (J. ). Theoretische und experimentelle 
Begriindung dei Fehlermethoden. 

Wundts Philos. Studien, vn, 1891, 558-629; . 
VIII, 1892, 97-137. 

Merriman (Mansfield). Elementary discussion 
of the principles of least squares. 

Journ. Frank. Inst., 1,xx1v, 1877, 173-187. 
Re,·d. in Jahrh. iih. die Fortschr. d. l\Inth., IX, 

187]. 153-154, by ll[RUNSl. 

Elements of the method of least squares. 
8°, London, 1877, pp. vii, 200. Mac111illan. 

(Gore.) 

List of writings relating to the method of 
least squares, with historical and critical notes. 

Connecticut Acad., Trans., IY, 1877, i, 151-
232. 

Revd. in Jahrb. iib. d. Fortschr. d. :\lath .. IX, 
154, by ll[RU!<S]. 

Merriman is an abbreviation for the above. 

On the history of the method of least 
squares. 

Analyst, IY, 1877, 33-36. 
Note on the history of the method of least 

squares. 
Analyst, I\', 1877, 140-143. 

Remarks on Hagen's proof of the method 
of least squares. 

Franklin Instit. Journ., 1,xx1v, 1877, 330-

334. 
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Merriman (Mansfield). On the shape of the 
earth. 

Van Nostrand's Mag., XII, 188o, 53-62, 115-
128, 233-24 I. 

Aften\•ards published in hook form under the 
following title: 

The figure of the earth. An introduction 
to geodesy. 

8°, New York, 1881, pp. 88. 'Viley & Sons. 
(Gore.) 

Revd. in Nature, XXJV, 18.~1. 259-260. 

--- On probable error. 
Engineering News, IX, 1882, 4-5. 

--- The geodetic triangulation in Pennsylva
nia. Land-office report of secretary of inter
nal affairs of Pennsylvania. 

1883, 58-61; 1884, 73-77; 1885, 42-49; IS86, 
44-65. 

--- A text-book on the method of least 
squares. 

8°, New York, I884, pp. vii, I94· John 
Wiley & Sons. (Gore.) 

Report of the progress of the geodetic 
triangulation of Pennsylvania. 

Geological survey of Pennsylvania, Rep., 
1885, 68I-707. 

--- The detennination by the method of least 
squares of the rtlation between two variables, 
connected by the equation Y = AX + B, both 
variables being liable to errors of observation. 

U. S. C. and G. Survey, Rep. I890, 687-690. 

--- An introduction to geodetic sun·eying. 
8°, New York, I892, pp. I70. 

Figure of the earth,~; least squares, 91-'127. 

A problem in least squares. 
N. Y. Math. Soc. Bull., I, .I894, ~9-42. 

Revd. in Fortschr. cl. Math., xxn1, 18<)4, 241. 

Elements of precise surveying and 
geodesy. 

8°, New York, I899, pp. 261. 

--- and Woodward (Robert S. ). Higher 
mathematics (probability and theory of er
rors), 467-507. 

8°, New York, I896, 'Viley & Sons, pp. x1, 
576. 

Meeserschmitt (Johann Bi;i.ptiste). Definitive 
Seitenlangen und geographische Coordinatell' 
der Punkte des Schwei7-~. · 

Das Schweizerische Dreiecksnetz, v, 1890, 
161-I97. 

Messerschmitt (Johann Baptiste). Ueber 
einige I,othstonmgen in der 'Vestschweiz. 

Physikalische Gesell. Jahresber., !\', 1891, 
17-20. 

Ueber die geodatischen Vermessunge11 in 
der Schweiz. 

Schweizerische Bauzeit, XVII, 1891, No. 15. 

Die wichtigsten Beziehungen zwischen 
Geo<liisie und Geologic. 

Physikalische Gesell. Jahresbcr., VI, 1893, 
15-40. 

Lothabweichungen in der 'Vestschweiz. 
Astr. Nachr., CXXXIII, I893, 315-320. 

Absolute \Verthe der Lange des Secunden
pendels in der Schweiz. 

Astr. Nachr., CXXXIV, 1893-<)4, I6I-164. 

Lothabweichungen in der Nordschweiz. 
Astr. Nachr., CXXXVI, I894, 267-272. 

Revd. in Fortschr. d. Phys., L: 3, 18<).j, 521-521. 

Lothabweichungen in der \Vestschweiz. 
Das Schweizerische Dreiecksnetz, VI, I894, 

I-200. 
Revd. in Petermann, xr~. 1894, 83; Fortschr. d. 

Phys, L: 3, 1894, 519-521. 

Relative Schwerebestimmungen im Rhcin
thalc zwischen Borlensee uml Basel. 

Astr. Nachr., CXXXVII, 1895, I57-I6o. 

Deviations de la verticale et Jes mesures 
de la pesanteur en Suisse. 

Arch. Sci. Phys., u, I896, 374-375. 
Revd. iu Astr.' Nachr., CXLI, 1896, 73-8oi Peter. 

nrnn Mitth., XLII, 18¢, i51-152; Nnture, 1.1v, 
18¢, 301. 

I,othabweiclmngen i11 der Schweiz. 
Astr.:Xachr., CXLI, I89'}, 73-So. 

Revd. in Pctenn. ?.1ittheil., 1~¢, 151. 

Relative Schwerebestimmungen in der 
Schweiz. 

::S-aturf. Gesell., Vierteljahrschr., xr.r, 1896, 
92-<)9; Goa, xxxu, 1896, 56o-565. 

Rev. of Bestimmung der Polhohe und der 
Intensitat der Schwerkraft auf 22 Stationen 
von der Ostaee bis zum Schreekoppe. 

Verof. d. k. Preu6s. Geodiitischen Instituta. 
Astron. Gesell., Vierteljahreschr., xxxu, 

1897, 266-276. 

Relative Schwerebestimnmngen. 
Dns Schweizerische Dreiecksnetz, VII, I897, 

1-216. 
Revd. in Naturw. R~tndschnu, xn1 1 i897, 81-83. 
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Messerschmitt (Johann Baptiste). Lothab
weichungen in der mittleren und nordlichen 
Schweiz. 

Das Schweizerische Dreiecksnetz, VI 11 1 18981 

1-203. 
. Revd. in :-;aturw. Run<lschnu 1 XIV, 1&}8, 35-36. 

l:eber den Einfiuss der sichtbaren Massen 
des Harz auf die Stellung des Lothes". 

Zeils. f. Vennes., xxvu1, 1899, 634--038. 

Die Gestalt der Erde in der modernen 
Geodasie. 

Physikalische Gesell., Jahresher., x, 1899, 
33-50. 

Ueber den' Verlauf des Geoids auf den 
Kontinenlen und Ozeanen. 

Ann. d. Hydrographie u. Maritinen Meteor
ologie, XXVlII, 19001 5go--6o1; Goa, 205-220. 

Das Geoid der Schweiz. 
Das Schweizerische Dreiecksnetz, l x, 1<)01, 

1-200, 

Mess. Me.th., for Messenger of Mathematics. 
8°, Cambridge, 1871+. (Washington, Con

gress.) 

Metzger (Emil). [Ueber den gegenwartigen 
Stand der Triangulirungs-Arbeiter auf Java.] 

Astron. Nachr., xcnr, 1878, 375-378. 

--- zmd Oudeme.nns ( J. A. O.). Die triangu
lation von Java. 

Title ill full under OUDEMANNS (J. A. C.). 

Basis messung bei Templak, Java. 
Astron. Nachr., cxxxvu, 1876, II9-122. 

MEXICO. 
ANGUIANO (A.). Rapport sur !es trnvnux ex~1;tcs 

pnr In Commission Gfod~siques l\Iexicnine. 
Iut. Geod. Coug. 1 Vcrhnndl. 1 1900, 224-227. 

Meyer (Anton). Cours de geodesic, professe au 
Depot de la guerre. 

Fol., Bruxelles, 1845, pp. l 34. (Brussels, 
Dep6t de la Guerre.) 

Lithographed. 

Rapport adresse a 11 Acaclemie sur Jes 
methodes geodesiques en usage en Allemagne. 

Fol., Bruxelles, 1846. (Brussels, Depot de 
la Guerre.) 

!\lnuuscript. 

Sur -Ja base geodesique que I 'on mesure 
actuellement clans Jes t>nvirons de Bonn. 

Acad. de Belgique, Bull., xrv, 1847 1 ii, 14-19. 

Sur !'heliotrope de Bertram. 
Acad. de Belgique, Bull., XIV, 18471 ii, 

100--101. 

Meyer (Anton) t'l Quetelet. [Sur la triangula
tion du royaume.J 

Acad. de Belgique, Bull., xiv, 18-17, ii, 
320-321. 

Calcul des probabilities Public par Folic . 
8°, Brux., Soc. Sc., 1874, pp. 462, 

Vorlesungen iiber \Vahrscheinlichkeits
rechnung. * 

Leipzig, r879. 

Meyer (0. E. ). · Ueber die Reibung der Flii:;sig
keiten. 

Ann. d. Phys. (PoggendorfI), cxur, 1861, 
55--86, 193-283, 383-425; Joun;.. f. Math. 
(Crelle), I.IX, 1861, 229-303; LXXII, 1863, 
201-214. 

Ueber die innere Reibung 1ler at111os
pharischen Luft. 

Deutsch. Naturf.-Versamml., Ber., 1863, 
1.p-144. 

Ueber die innere Rei bung derGase. Ueber 
den Einfiuss der Luft auf Pendelschwingun
gen. 

Ann. d. Phys. ( Poggendorff), cxxv, 1865, 
177-2rl<), 401-420, 564-599; cxxvn, 1866, 253-
281, 353-382; cxr.vur, 1873, 1-44, 203-236, 
526--555. 

Penclelbeobachtunge11. 
Ann. d. Phys. (PoggendorfT), CXLII, 1871, 

481-524. 

U eber die innere Rei bung der Gase. Ueber 
Maxwell's Methode zur Bestimmung der Luft
reibung. 

Ann. d. Phys. (Poggendorfi), CXLIII, 1871, 
14-26. 

Ueber die penclelnde Bewegung einer 
Kugel unter dem Einfiusse der inneren 
Reibung des umgebenden Mediu111s. 

Joum. f. :\fath. (Crelle), LXXV, 1873,31--68. 

Uebcr die Bewegung einer Pendelkugel 
in der Luft. 

Joum. ( :'vlath. (Crelle), l,XX\', 1873, 
336--347. 

Meyer (:Q.iche.rd). Die absoluten ::\lass Ein
heiten. * 

Braunschweig, 1897. 

Micha.ells (Gustav). De lineis hrevissimis in 
datissuperficiebus imprimisde lineageocletica. 

4°, Berolini, 1873, pp. 27. (Berlin, Obser
vatory.) 
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Michell (John J. ) . Proposal of a method for 
measuring degrees of longitude upon parallels 
of the equator. 

Roy. Soc. London, Phil. Trans., I.VI, I766, 
II<)-125 

Michel (Jules). La Centenaire du Metre J.,es 
precurseurs du systeme metrique et les meas
ures internationales. 

1898. 

Miller (A. R. von). Ueber die l\Iethode der 
kleinsten Quadrate. 

Oesterreich. Zeits. f. Hergwes., xv, I867, 
I8I-I94. 

Minding (Ernst Ferdinand Adolph). L'eber 
einige Grundformeln der Geodiisie. 

Acad. de St. Petersbourg, Cl. Phys. Math., 
Bull., VIII, I850, 88-<)2; Mel. Math. Astron., 
I, I853, 44-5r. 

Zur Methode der kleinsten Quadrate. 
Acad. de St.-Petersbourg, Bull., XVI, I871, 

305-3o8. 

MHller (M. ). Die meridionale Compomente die 
Massenanziehung der Erde. 

Met. Zeit.' XI, I894, 396-399. 

Moerman (Ch.). Geodesic thcorique et pratique 
simplifiee, ou didsion facile et rapide des 
surfaces agraires au moyen <le multiplicateurs, 
etc. Comprenant la division des triangles et 
des quadrilateres irreguliers en parties egales, 
inegales, etc., par les lignes partant de points 
determines, par des paralleles ou des perpen
diculaires aux cotes ct par des lignes decou
pant !es cotes en parties proportionnelles; 
contenant, en outre, des theoremes et pro
blemes tres-interessants concernant la did
sion des surfaces au moyen d'alignements et 
d'angles. 

8°, Bruxelles, I 877, pp. 75, 5 plates. (Brus
sels, Royal.) 

Moessard (P. ). Topographieetgeo<lesie. Cours 
de Saint-Cyr. 

8°, Paris, I882, pp. xii, 399. (Paris, Na
tional). 

Mohn (H.) 11111! Fearnley (C. ). Geodiitische 
Arheiten. 

Christiania, 188o--1882. 
'fitl~ in full under I'EARNI.F;Y (C.). 

.Mohn (M. ). Das Hypsometer als Luftdriick
mes:mng zur Bestimnmgen Sch werekorrektion. 

8°, Christiania, I899, pp. 69. 
Read before the Mnth.-Phys. Section Viden

skabsselskabet, Nov. 25. 1898. 

Zeits. fiir Inter., XIX, 1899, 342-344. 

Mohn (Karl Friedrich). [Ueber die. Urasachen 
der Abplattung der Enle.) 

Niederrhein. Ges., Sitz.-Ber., I, 1864, 
Io6-Iog. 

Molet. Le Systeme metrique en Europe; son 
developement et so adoption, depuis son 
origine (8, fcvrier, I795). par 794 millions 
d'habitants. 

Journ. d. Geom., I889, I35-137. 

Moligny (H.): Schaar (M.). Rapport sur un 
memoire de - relatif aux experiences pour 
determiner la densite de la terre. 

Acad. de Be1.gique, Bull., XIX, I852, ii, 
476-48r. 

Moline (H.). Sur Jes lignes de courbure et Jes 
lignes geodesiques des surfaces developpables 
dont les generatrices sont paralleles a celles 
<l 'une surface reglee quelconque. 

Journ. de. Math. (Liouville), IV, I859, 347-
365. 

Sur !es lignes geodesiques tracees sur une 
surface developpable donnee. 

Acad. de. Toulouse, Mem., v, 1861, 401-412. 

Moline (Louis Francios Henri Xavier). Sur 
la figures de la terre. 

4°, Paris, 1837, pp. 39. 

Moll (Johann. Godofred. ). De rationc, terra
rum magnitudine ex projectione stereograph
ica inveniendi, et de insigni ejus, adhuch a 
nemine commemorata, proprietate. 

4°, Stuttgart, 18or, pp. II, I plate. (Stutt
gart, Royal.) 

Mollerus ( Hagvinus Joh;). Dissertatio physico 
mathematica de dimensione graduum latitu
dinum telluris. 

4°, London, I749, pp. 111, 13, I. (Gore). 

j Mollweide (Karl Brandan). Beitrag zur trig
onometrischen Differenzrechnung in Bezug 
auf Delambrc's Methodes analytiques pour la 
determination d'un arc du meridien. 

?don. Corr. (Zach), xv, 18o7, 44I-451; xnu, 
18o8. 

Einige Projectionsarten der sphiiroid
ischen Erde. I. Steraographische un<l Mer
catorische Projection des elliptischen Erds
phiiroids. II. Projectionen, welche die Lan
der ihrem Fliicheninhalte auf dem spharoid 
Gemass vorstellen. 

Mon. Corr. (Zach), xvr, 18o7, 197-210 . 

Mon. Corr. (Zach), .fur .:\Ionatlich Correspon
<lenz zur Beforderung der Erd- uml Himmels
kunde (Zach). 

8°,Gotha, 18oo-1813. (Washington, Observ
atory.) 
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Monet (Fernando) y Ibanez (C.). Base cen
trale de la triangulation geodesiqued'Espagne. 

Madrid, I 865. 
Title in fnll under lnASlF.z (C.). 

Monge : Borda ( J .-C.), Rapport sur le choix ! 
d'une unite <le mesures. 

·Acad. <l. Sci. Paris, Mem., 1791, 7-16 (Hist.). 
Title in full under llORDA (J.-C. ). 

Monnier (M.-P.): Begat (P. ). Expose des 
operations geo<lesiques sous la direction <le-. 

Title.in fnll nnder Bi-:GAT (!'.). 

Description nautique des cotes de la Mar- I 

tinique, precedce d'un memoire sur les opfra
tions hydrographiques et geodesiqnes exe
cutees dans cette lle en 1824 et 1825; par 
:i.\1.-P. ::\Ionnier. 

8°, Paris, 1828, pp. 182, r chart. (\Vash
ington, Congress.) 

Montanus (August Schulz). Systematisches I 
Hamllmch der gcsammten Land- und Erd- · 
Messung mit ebener und sphiirischer Trigo- I 
nometrie auch Beschreibung der neuen 1 

brauchbaren Messinstrumente. 
12°, Berlin, 1819, I, pp. x, 309, 5 plates; II, 

pp. xii, 352, 8 plates. (Gore.) 
Hoherc l,nnd- und Erdmessuug, n, 328-452. 

Montgomerie (Thomas George). Memoran
dum drawn up by the order of Col. A. Scott 
\Vaugh, surveyor-general of India, on the 
progress of the Kashmir series of the great 
trigonometrical survey of India, with maps 
and observations on the late conquest of 
Gilgit and other incidental matters. 

Asiatic Soc. Bengal, Journ., xxx, 1861, 99-
IIQ. 

General report on the operations of the 
great trigonometrical survey of India during 
1870--71. 

4°, Deh'ra Doon, 1871. 

Montigny (Charles). Memoire relatif aux 
experiences pour detenniner la densite de la i 
terre. 

Acad. de Belgique, Bull., XIX, 1852, ii, 476-
481. 

Essai snr des effets de refraction et de 
dispersion prod~its par l'air atmospherique. 

Acad: de Belgique, Mem. Couron., xxv1, 
1854-55. 

Montigny. OsciUations elliptiques du pendule 
en repos. 

Cosmos \'III, 1855, 13. 
8°, Berlin. 1865, pp. 116. 

Montucla (Jean-Etienne). Histoire des mathe
matiques, duns laquelle on rend compte de 
leurs progrcs depuis leur origine jusqu'a nos 
jours; oil. l 'on expose le tableau et le 
<leveloppement des principales decouvertes 
dans toutes les parties des mathematiques, 
les contestations qui se sont elevees entre les 
mathenmticiens, et les principaux traits de la 
vie des plus celebres. Nouvelle edition, CO!l

siderablement augmentee, et prolongee jusque 
\'ers l'epoque actuelle; par J.-l~. Montucla, 
achevee et publiee par Jerome <le la Lande. 

4 vols., Paris, 1799-18o2. \Vashington, 
Congress. ) · 

De la figure de la terrc, telle que la donnent !es 
111esures des astronotnes1 exCcut~es dans le 
cours du dix.11uiti~me si~cle1 IV, Paris, 18o2, 
137-178. De la figure de la terre, d~duite 
des calculs de l'attraction, IY, 178-2o6. 

[More (Samuel).] Attempt to obtain and pre
serve practical standards for adjusting in 
future the weights and measures of this 
kingdom. 

Soc. Encouragement of Arts, Trans., XII, 
1794, 292-301. 

Moreira (Carlos Ernesto de Arbues ). Rap
port sur les travaux geodesiques en Portugal 
pendant l 'annee 1879. 

Int. Geod. Cong., Gen.-Ber., 1879, 101-102. 

--- Rapport sur les travaux geodesiques en 
Portugal pendant les annees 1881 et 1882. 

Int. Geod. Cong., Gen.-Ber., 1881-82, 
111-112. 

Note sur les travaux geodesiques executes 
pendant l'annee 1883 (en Portugal). 

Int. Geod. Cong., Gen.-Ber., 1883, 269-270. 

--- Travaux geodesiques dans l'annee 188o. 
('Portugal.) 

Int. Geod. Cong., Gen.-Ber., 188o, 29. 

Relatio dos trabalhos geodesicos, topo
gra phicos, hydrographicos e geologicos do 
reino pertencente ao anno economico de 
1884-85. 

8°, Lisboa, 1886, pp. 34. (Berlin, Geodetic 
Institute.) 

Ligas:ao do Observatorio Astronomicio de 
Lisbon con a triangulas:ao fundamento. 

4°, Lisboa, 1886, pp. 146. 

Calculo das direcs:oes mais provav~is em 
uma estas:ao geodesica_. Direcs:ao geral dos 
trabalhos geodesicos. 

4°, Lisboa, 1887, pp. 18. (Berlin, Geodetic 
Institute.) 
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Moret (Theodor). De ponclerum gravitate.• 
4°, Prag.e, 1663. 

Pon.GENDORFP, ii, 201. 

Morgan (A. de). SCl' De Morgan (A.). 

Morgan (Delmar). Summary of recent Pendu
lum Observations in Russia. 

Roy. Geo. Soc. Proc., XIII, 1891, 168-170. 

Morin. Notice historique sur le systeme me
trique, ses developpements et sa propagation.* 

sn, Paris, pp. 68. 

:D'.loritz (A.). Ueber die Anwenchmg des l'istor
'schen Reficxionskreises zum Messen von 
Angulardistanzen zwischen terrestrischen 
Objecten. 

8°, Tiflis, 1859, pp. 4. (Berlin, Observa
tory.) 

Morozowicz (0. von). Die koniglich preus
sische Landes-Triangulation. Hauptdriecke. · 
Erster Theil. Zweite vermehrte Auflage. 

Morsbach. Der Stand der Arbeiten der trigono
metrischen Abtheilung cler konigl. preussis
chen Lanclesaufnahme Encle 1890. 

Zeits. f. Vermes. , xx, 1891 , l 2g-139. 

Bericht cler trigonometrischen Abthei
lung der koniglich preussischen Landesauf
nahme ii her die Arbeiten cles Jahres 1890. 

Int. Geocl. Cong., Verhandl., 189r, 152-1s3. 

Mittheilung iiber clie Arbeiten der trigo
nometrischen Abtheilung der konigl. preussi
schen Landesaufnahme im Jahre 1891. 

Zeits. f. Vennes., xxr, 1892, 193-196. 

Bericht der trigonometrischen Abthei
lung der koniglichen preussischen Landesauf
nahme iiber die Arbeiten des Jahres 1892. 

Int. Geo<l. Cong., Verhandl., 1892, 6og-614. 

--- 11/littheilung iiber clie Arbeiten cler trigo
nometrischen Abtheilung der koniglich, 
preussischen Lanclesaufnahme irn Jahre 1892. 

Zeits. f! Vermes., xxn, 1893, r-6. 

4°, Berlin, I870, pp. viii, 470, 3 maps. 
(Gore.) 

i Morstein (V. ). lJeber die kiirzesten Linien auf 
.

1

. die <lreiaxigen Ellipsoid. 

Bericht des geodatischen Institutes, 1873. 
Title in full under IlAEYER (J. ].). 

Die koniglich preussische Triangulation. 
Haupt-Dreiecke Zweiter TheiL Erste Ah· 
theilung: Die Haupt-Triangulation in Schles
wig-Holstein. 

4°, Berlin, 1873, pp. v, 281, 5 charts. (Ber
lin, Landes-Aufuahme.) 

Zweite Abtheilung: Die markisch-schlesi
sche und die schlesisch-posen'sche Kette und 
deren Erganzungen. 

4°, Berlin, I874, pp. iv, 283-622. 
Herausgegeben von1 Blireau der l,andes-Trian-

gulation. , 

--- Ueber den mittleren Fehler der \Vlnkel- .[' 
messung. 

Zeits. f. Vermes., VI, 1877, 383-395. 
Revd. in Jahrh. iib. d. Fortschr. d. Math., 1x, 

1~77. 778-779, hy B(RUNS]. 

[Ueber Bremikers Theorie der Lothablen
kung.] 

Astron. Nachr., xc, I877, 353-356. 

Die koniglich preussische Landes-Auf
nahme. 

Beiheft zum Militar-Wochenblatt, Berlin, 
I879, pp. 35. 

Morsbach. Bericht der trigonometrischen Ab
theilung der koniglich preussischen Landes
aufnahme iiber die Arbei~en des Jahres l89z. 

Int. Geod. Cong., Verhandl., 1892, 213-216. 

4°, Posen, 1871, pp. 24. (Dresden, Royal.) 

Mosman (A. T.). On the measurement of the 
Holton Base, Holton, Ripley County, Ind., 
and the St. Albans Base, Kanawha County, 
W. Va. 

U.S. C. and G. Survey, Rept., 1892, 329-503. 

Mossbrugger (Leopold). Gcodatische Auf
gabe. 

Arch. d. Math. (Grunert), IV, 1884, 408-410. 
'the deter111ination of the position and elevation 

of a point with reference to the position nnd 
elevation of two others. 

Moasmann (Samuel). Origin of the Ordnance 
Trigonometrical Survey. 

Geographical Mag., v, 1878, r76-179. 

Ordnance Trigonometrical Survey. Pri
mary base measured on Hounsww Heath. 

Geographical Mag., \', 1878, 282-286. 

Mossotti ( Ottaviano Fabrizio). Sulla riduzione 
degli angoli fatte dagli archi geodetici for
nlanti un piccolo triangolo agli angoli fatti 
loco corde. 

Ann. di Mat. (Tortoliui), I, 1850, 387-3g8. 

Soluzione analitica del problema delle 
oscillazione del penclolo avuto riguardo alla 
rotazione della terra. 

Ann.di Math. (Tortolini), n, 1851, 232-236. 

Mouton (Gabriele). Observationes diametrorum 
solis et lunre apparentium, meridianarumque 
aliquot altitudinum solis et paucsrum fixarum, 
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Mouton (Gabriele )-Continued. 
cum tabula declination um solis constructa ad 
singula gra<luum ecliptic<e scrupula prima. 
Pro cujus, et aliarum tabularum constructione 
fue perfectione, quredam numerorum propric
tates non inutiliter detcgunter. Huie a<ljecta 
est Breds Dissertatio de dierum naturalium 
inequalitate ct de temporis equatione. t;na 
cun1 nova 1ncnsurarum gcometricarum idea; 
novaque methodo cas communicandi et con
fen·andi in posterum absque alteratione. 

4°, Lugduni, 1670, pp. (v1) 448. (Gore.) 
Contains the earliest .~uggestion of n <lecitnal 

systc111 of 1neasurcs having n!i n uni.t a 
frnctional part of n degree of latitude. 

Mudge (William). An account of the trigonC?
metrical survey carried on_in 1791, 1792, 1793, 
and 1794, by order of His Grace the Duke of : 
Richmond, late master-gf'neral of ordnance, 
by E. 'Villiams, v..r. Mudge, and I. Dalby. 

Roy.Soc.London,Phil.Trans., 1795, 414-591. 

--- An account of the trigonometrical survey 
carried on in 1795 and 1796, hy the order of . 
Marquis Cornwallis, master-general of the I 
ordnance. J 

Roy. Soc. London, Phil. Trans., 1797, 432-
54r. 

--- and Dalby (I.). An account of the opera
tions carried on for accomplishing a trigono
metrical survey of England and "rales, from 
the commencement, in the year 1784, to the 
end of the year 1796. l3y order of the honor
able board of ordnance. First published in, 
and now revised from, the Philosophical 
Transactions. Vol. I, Measurement of the 
base on Hounslow Heath in 1784, and trigo
nometrical operations. 

4°, London, 1799, pp. xx, 437, 22 plates. 
(Gore.) 

Account of the trigonometrical survey 
carried on in I 797-1799· 

Roy. Soc. London, Phil. Trans., r8oo, 539-
724, 

An account of the operation,; carried 011 

for accomplishing a trigonometrical survey of 
England and 'Vales, continued from the year 
1 797 to the en<l of the year 1799. From the 
Philosophical Transactions. Vol. n, An ac
count of the measurement of an arc of the 
meridian, i:xtending from Dun nose, in the Isle 
of Wight, to Clifton, in Yorkshire. 

4°, London, 18o1, pp. vi, 128, 7 plates. 
(Gore.) · 

Revd. In Edlnb, Rev., v, 18o5, 37:>-392. 

Mudge (William). An account of the measure
ment of an arc of the. meridian, extending 
from Dunnose, in the Isle of 'Vight, 50° 37' 
811 , to Clifton, 53° 271 31 11 , in course of the 
operation carried on for the trigonometrical 
sun·ey of England in the years 18oo, 18or, 18o2. 

Roy. Soc. London, Phil. 1'rans., xcn1, 1So3, 
383-508. 

Published as second part to vol. II. Operations 
carried on foraccotnplishing, etc. l,ondon, 
1'.lo4, v1, 128, 7 plates. (Gt'lre.) 

N.t."vd. in llibl. Brit. Gen~vc, xxvn1, 1So5, 21-23; 
Eclectic Rev .. I, 1805, 128-132, 1w-206. 

Burckha.rdt ( J. K. ) . Remarques sur 
la mesure d'un arc du meridien par-. 

Bibi. Brit. Gene\'e, XX\"III, 18o5, 284-287. 
Tille in full under llt:RCKHARI>T (J. K.). 

-- a11dColby (T. ). An account of the trigo
nometrical sun·ey carried on by order of the 
master-general of His Majesty's ordnance in 
the years 18oo, 18o1, 18o3, 18<>4, 18o5, 18o6, 
18o7, 18o8, and 1809. 

4°, London, 18Il, pp. xv, 382, 14 plates. 
Re,'ll. by DELAMBRE (J.-ll.-J.), Conn.d. Temps, 

1818, 243-27f. 

Rodriguez ( J.). Obsen·ations 011 the 
measurement of three degrees of the meridian 
in England by -. 

Roy. Soc. London, ·Phil. Trans., en, 1812, 
321-351; Phil. Mag. (Til!och), XLI, ~813, 20-
31' 90--100. 

---: Gregory ( O. ) . DiS5ertation al!d letters 
regarding the survey of England by -. 

London, 1815. 
Title in fu11 under GRJ~GORY (0.). 

MUfiling (Friedrich Ferdinand Karl von). 
Geschichte der Rheinvennessung. 

Zeits. f. Astron. (Lindenau), v, 1818, 33-48. 

Lettre sur la retablissement d'un terme 
d'une base mesuree en l8o5 par le Baron de 
Zach. 

Zach, Corresp., IY, 1820, 525-529. 

[Sur les travaux geodesiques prussiens 
repris entre la fronti~re de la France et le 
Seeberg.] 

Corr. Astrou, (Zach), IV, 1820, 325-332, 

533-537. 
[Uebersicht der Langengradmessung 

zwischen Diinkirchen und Seeberg. 
'Astron. Nachr., III, 1824, 33-38. 

(Calcul des axes et de l'aplatissement nu 
globe.) 

Astron, Nachr., II, 1824, 36-38. 
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MUfH.ing '.Friedrich Ferdinand Karl von). 
Ueber die Langengradmessung zwischen Diin'
kirchen und dem Seeberg bei Gotha. 

Hertha, vn, 1826, i, 5-25. 

MUllenhoff. Die Erdmessung des Era~osthenes. * 
MUller (Fr. Ohr.). Trigonometrische Veru1ess

ung der Grafschaft l\Iark:" 
1793· 

MUller (E. ). Lon!,ritudinum geograph. gradus 
1111111 astronomicis et quibus methodis usi vete
res Araberque determinaverint. ~· 

Bero!., 1862. · 

Miller (Franz). Ueber die Anwenclung der an
harmonischen und harmoni~chen Verhaltnisse 
zur Aufiosung einiger Aufgaben der Geodiisie. 

Arch. cl. :Math. (Grunert), XLV, 1866, 395-
4ro. 

--- Einfacher Beweis <les· Satzes von 
Legendre. 

Zeits. f. Vermes., xxnr, 1894, 309. 

MUller ( Qu. ). Geschichte der Breitengmdmes
sungen bis zur peruanischen Gradmessung.* 

1871, pp. 52, I table. 

MUller (Th.). Ueber Erdmassenberechnung. 
Zeits. f. Vennes., x, l88I, I37-I44· 

Muhlert (Karl Friedrich). Grundziige der 
mathematischen Geographic in der Darstel
lung der Erde als eine der Planeten. 

8°, Leipzig, 1850, pp. iv, 68, 4 plates. 
' 

Muller (J. J. A.). Rapport sur la triangulation 
de l'ile de Sumatra, mai I883-decembre 1892. 

Int. Geod. Cong., Verhandl., I892, 593-«x:>. 

--- Rapport sur la triangulation de l'ile de 
Sumatra. 

Int. Geod. Cong., Verhandl., I8g6, 27ir-283. ! 

Eenige mededeelingen betreffende de tri
angulatie van Sumatra. 

K. Acad. v. Wet., Amsterdam, Versl VI, 
1898, 456-48o, 520-53r. 

Muncke. Dimensions de I 'ellipsoide terrestre 
en combinant entre eux des arcs du meridien. 

8°, Leipzig, III, I827, 872. 

Muncke. Pendel. ( H.) 
Phys. Worterbuch (Gehler), I,eipzig, vr, 

1833, 304-407. 
By far the most thorough, and iu g<'uernl cor

rect. review of pendulum research in any 
language. 

I 

Murdoch (Patrick). :\Iercator's sailing applied 
to the true figure of the earth, with an intro
duction concerning the discO\·ery and deter
mination of that figure. 

8°, London, 1741, pp. xxxiii, 38. 

Murhard (Friedrich Wilhelm August). Lite
ratur der mathematischen \Vissenschaften. 

2 vols., 8°, Leipzig, 1797-9R· (\\'ashington, 
Congress.) 

Yol. 11 has th~ title: Bil>liotheca 1nnthematica1 

I~eipzig. Pra.ktischcr 'fhl'il der Gemnetrie 
[including geodesy]. ii, 144-174. 

Muriel. Des operations geodcsiques de detail. 
Depot de la Guerre, Mem., I, 1829, 235-264. 

Muschenbroek (Petrus van). Dissertationes 
physicre experimentales et geometricre, de 
magnete, magnitudine terrre, ephemerides 
meteorologicre Cltrajectinre. 

4°, Lugduni Batavorum, I729, pp. [vi], 672. 
(Dresden, Royal.) 

hfngnitudine terrre, 357-420, 3 plates. 

N. Am. Rev.,.for North American Review. 
so. 

N. (F. H. ). A feat in triangulation. 
Nature, XXI, rSSo, 157-158. 

Connection of Spain with Algiers. 

Nagaoka (H. ). Bericht iiber die geodiitischen 
Arbeiten in Japan seit. 1898. 

Int. Geod. Cong., Verhandl., 1900, I84-223. 

Nagel (August). Ueber die Reduction eines 
sphiirischen Dreieck; von geringer Kriimmung 
auf sein Sehnendreieck. 

Zeits. f. Math. ( Schlomilch), 1, 18561 257-
275 .. 

Die Mesiung der Basis fiir die Triangu
Jirung des erzgebirgiscben Kohlenbassins. 

4°, Dresden, i861, pp. 57, 2plates. (Gore.) 
In Progrnmru z11 elem nm 18. 19. und 20. llliirz 

1861,mlt den Schlilern derkoniglichen poly
technischen Schule und der koniglichen 
Bnugewerkenschule zu Dresden zu hnlten
den Prilfungen. 

Bericht iiber die im Jahre I864 ausgefiihr
ten geodatischen Arbeiten im Konigreich 
Sachsen fiir die mitteleuropaiscbe Gradmes
sung. 

Int. Geod. Cong., Gen.-Ber., 1864, 37-41. 

Bericht im Interesse der europaiscben 
Gradmessung ausgefiihrten geodatischen Ar
beiten im Konigreiche Sachsen. 

Int. Geod. Cong., Gen.-Ber., I870, 58-6o. 
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Nagel (August). Bcricht iiber die geodatischen 
Arbeiten in Sachsen fiir das Jahr 187r. 

Int. Geod. Cong., Gen.-Ber., 1871, 54-55. 

--- mid :Bruhns ( C.). Bericht der Gradmes
sungs-Arheiten in Sachsen, 1872, 1873, 1875, 
1876, 1877, 1878, 188o. 

Title in full under llRIJH:<S (C.). 

Die Hauptmomente dcr Entwickelungs
geschichte der Gradmessungen. 

Dresden, 1873. 
Protokollc der i9· Haupt-Yenm111111lung dc.s 

sli.chs. lngenieurs- und Archite~ten-Vereitts. 

Die Vermessungen im Ki:inigreiche Sach
sen. Eine Denkschrift mit Vorschlagen fiir 
eine auf die europaische Gradmessung zu 
griindende rationelle Landesvermessung. 

8°, Dresden, 1876, I, text, pp. vi, 123; 11, 
atlas. (Gore.) 

Zur Literatur der Geodasie. Die prac
tische Geometric seit 100 Jahren. 

Civ.-Ing., XXIII, 1877, 185-206. 

Zur Literatur der Geodasie. Drei clas
sische \Verke der letzten Jahrzehnte. 

Civ.-lng., XXIII, 1877, 257-290. 

Zur Literatur der Geodasie. '(Jrspnmg 
des Repsold-Bertram'schen Heliotropen. 

Civ.-Ing., XXIII, 1877, 629-632. 

Mittheilungen aus dem Gebiete der Geo
dasie. LOthungen und LOthungsapparate. 

Civ.-Ing., XXIV, 1878, 621-664. 

Mittheilungen aus dem Gebiete der Geo
dasie. r. I~ngimeter. 2. Alhidaden-Trans
porteurs. 3. Der Messtisch von G. Heide in 
Dresden. 4. Noch einmal d~r Bertramischen 
Heliotropen. 

Civ.-lng., XXlV, 1878, 285-294, 2g8--3or. 

Ueber den Bertramischen Heliotrop. 
Zeit. f. Vennes., vu, 1878, 34-36. 

Mittheilungen aus dem Gebiete der Geo
dasie. Bestimmung von Zwischenpunkten 
langer gerader Linien. 

Civ.-Ing., xxv1, 188o, 177-203. 

Mittheilungen aus dem Gebiete der Geo
dasie. Basismessung auf der Plattform des 
Polytecknikumszu Dresden. 

Civ.-Ing., XXVI, 188o, 293-'423. 

Bericht iiber die geodatischen Arbeiten in 
Sachsen fiir die Jahre 1881 und 1882. 

Int. Geod. Cong., Gen.-Ber., 1881--82, 
126-129. 

i Nagel (August) 1111d:Bruhns (C. ). Die Grosscn
hainer Grnndlinie. 

Berlin, 1882. 
Title in full under Ilac11ss (C.). 

Mittheilungen aus dcm Gebiete der Geo
diisie. Die Grossenhainer Basis. 

Civ.-Ing., XXVIII, 1883, 1-36, 535-546. 

Mittheilungen aus dem Gebiete dcr Geo
diisie. Centrirapparat fiir Theodolit- und Sig
nalauf stell ung. 

Civ.-Ing., XXXH, 1886, 179-192; Zeits. f. 
Vennes., xvu, 1888, 3g-50. · 

[Bericht iiber die geodiitischen Arbeiten 
in Sachsen in den Jahren 1884-1886]. 

Int. Geod. Cong., Verhaudl., · 1884-1886, 
218-227. 

Astronomisch geodatische Arbeiten fiir 
die europaische Gradmessung im Konigreich 
Sachsen. 

4°, Berlin, 1889, pp. 772. 
Revd. by Jordan. Zeits. f. Venues., xx. 1891, 

47-58. 

Die Resultate der Erdmessungsarbeiten 
im Konigreich Sachsen. 

Der Civilingenieur 1890, 211-23r. 

Mittheilungen aus dem Gebiete der Geo
<liisie; Die Saalevermessung im Herzogtlmm 
Sachsen-Altenburg. 

Civilingenieur, 1892, 97-18o. 

Die Grundlehren der Methode des klein
sten Quadrate" ohne \Vahrscheinlichkeitsrech
nung. 

Der Civilingenieur, 18g6, 703-746. 

Nansouty. Les recents progres de la geodesie. 
Revue Sci. I 1, 1895, 777. 

Narrien (John). Practical astronomy and 
geodesy, including the projections of the 
sphere and spherical trigonometry for the use 
of the Royal Military College. 

8°, London, 1845, pp. xviii, 427. (Wash
ington, Congress.) 

--- Historical account of the origin and prog
ress of astronomy. 

London, 1850, pp. xiv, 520, 5 plates. (\Vash
ington, Congress.) 

Operations for determining the figure of the 
earth, 4)'6-487. 

Nat. Acad. Sci., Mem.,.for Memoirs of the Na
tional Acaden1y of Sciences. 

4°, Washington, 1866+. (Washington, 
Congress.) 
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Natani (L. ). Methode der klcinsten Quadrate, 
mid den Hiilfssiitzen aus der Analysis und 
\Vahrscheinlichkeitsrechnung, nebst einem 
Anhange iiber die ballistische Linie. 

8°, Berlin, 1875, pp. 56. Wi11ckel111cm11. 
(Berlin, Observatory.) 

Revd. in Jahrb. iih. d. Fortschr. d. Math., VII, 

1875, 110-111, by SCHL. [~CHF.MMEL). 

Na.turf. -Ges. , Schriften, for N eueste Schriften 
der naturforschenden Gesellschaft. 

4°, Danzig, 1820+. 

Na.turf.-Ges. Zilrich, Vierleljahre., for Vier
teljahrsschrift der naturforschenden Gesell
schaft. 

8°, Ziirich, 1856+. (\Vashington, Con
gress.) 

Na.tuurk Ver. Neder.-IndiE!, Verha.ndel., for 
Verhandelingen der Natuurkundige Vereeni
ging in Nederlandsch Indie. 

8°, Batavia, 1856-I86o (8 vols.). (Wash
ington, Congress.) 

Na.turw. Ges. Isis., Bitz.-Ber., for Sitzungs- J 

berichte der naturwissenschaftlichen Gesell- i 

Nell (A. M. ). Modification von Scbleiennachers 
Methode der \Vinkelausgleichung in einem 
Dreiecksnetze. 

Zeits. f. Vennes., xu, 1883, 313-320. 

Geo<latische Bestimmung der geographi
schen Breite uml Lange aus Linear-Coordina
ten. 

Zeits. f. Vennes., XIII, 1884, 421-434. 

--- Ueber einige Vereinfachungen, welche bei 
der Anwendung der l\Iethode der kleinsten 
Quadrate gemacht werden konnen. 

Zeits. f. Vermes., XVI, 1887, 454-467. 

--- ( Bericht ii ber <lie geodatischen Arbeiten in 
Hessen-Dam1stadt.) 

Int. Geod. Cong., Verhandl., 1893, 159--167. 

--- 'Vber die Losung polygonometrischen Auf
gaben. 

Zeits. f. Vennes., xxn, 1893, 489-495· 

(Bericht iiber die im I-lessen-Darmstadt 
au~gefiihrten geodiitischen Arbeiten.) 

Int. Geod. Cong., Verhandl., 1898, 1, 483-
504. 

schaft Isis. .

1

. Neovius (V. ). Liirobok 
8°, Dresden, 186I +. (Washington, Con- methoden. * 

gress.) Abo, 1870. 

minsta quadrat-

Negelein (Julius ..2.Egidius). De figura telluris 1· Nerenberger (Adolph Wilhelm). [Surla base 
ad sensum sphrerica. geodesique dans les environs de Bruxelles.] 

8°, Regiomonti, I724, pp .. 26, I plate. I Aca<l. <le Belgique, Bull., XVII, 1850, ii, 135. 

(Paris, Observatory.) --- Base geo<lCsique mesuree en juillet 1830 

Nell (A. M.). Zur hoheren Geodiisie. aux environs de Bruxelles. 
Zeits. f. Math. (SchlOmilch), XIX, 1374 , j Lithographed by Depot de la Guerre, 1851. 

324-353. , --- Compte rendu des operations de la com-
Revd. in Jahrh. iib. cl. Fortschr. cl. Math .• iv, mission instituee par M. le ministre de la 

Jg74. 726. hy B(Rt:NS). gucrre, pour eta}onner Jes reg}es qui Ont ete 

--- Bericht iiher die im Jahre 1379 fiir die J employees en I850, 1851, 1852, et 1853, par 
europaische Gradmessung ausgefiihrten Ar- I MM. !es officiers d'etat-major de la section 
beiten. . . geodesique du depot de la guerre, a la mesure 

I t G d C G B 8 I des bases geodesiques belges. n . eo . ong., en.- er., I 79, 94--95· 

I
. 4°, Bruxelles, 1855, pp. xiv, 131, 6 plates. 

Bericht ii her die geodiitischen Arbeiten im (Gore.) 
Grossherzogthum Hessen fiir das Jahr I88o. I --- Sur la figure de la terre. * 

Int. Geod. Cong., Gen.-Ber., 188o, 12-15. Acad. de Belgique, Bull., xxn, I8
55

. 

Schleiermachers Methode der \Vinkelaus- ___ Sur les triangulations qui ont ete faites 
gleichung in einem Dreicksnetze. en Belgique, anterieuremen.t a 1830. 

Zeits. f. Vermes., x, 1881, I-II, 109-121. · Acad. de Belgique, Bull., xx1n, 18s6, ii, 

--- Bericht iiber die geodatischen Arbeiten in. 
Hessen fiir die Jahre 1881-82. 

Int. Geod. Cong., Gen.-Ber., 1881-82, 77-83. 
Leveling only. 

430-479; I, 1857, 281-344. 

--- Sur la mesure de.l'arc de parallele euro
peen de plus grand Mveloppement. 

Acad. de Belgique, Bull., II, 1861, 457-467. 
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Netto (Friedrich August Wilhelm). Hand
buch der gesammten Vermessungskunde, die 
neuesten Erfindungen und Entdeckungen 
in derselben zugleich enthaltend; oder volls
tiit~dige Anleitung zur Messkunst, fiir Offiziere, 
Forstbediente, Bergleute und Feldmesser. 

2 vols. 8°, Berlin, I820, I, pp. xvi, 486, 6 
plates; n, pp. xxii, 710, 4 plates. (Vienna, 
'\'ar Office.) 

Appendix, 4°. Beispiel der Anorduung uud 
Berechuung cines trigono1netrische11 Drei
ecksnetzcs, pp. xxiv, 1 chnrt. 

Netzhe.mmer (R. ). Uher Schweizerische Lan
dcsvermessung. * 

189<:>, 42 pp.", 5 pl. 

Neubig (Andreas). Grundrisse der reinen 
Mathematik, mit Anweistmg zum Feldmessen. 

S0 , Bayreuth, IS46, pp. viii, 2o6. (British 
Museum.) 
' Neumann (Carl). Geometrische Methode, um 
das potential cler von eincr Kugel auf innerE! 
oder iiussere Puncte ausgeubten 'Virkung zu 
bestimmeu. 

Ann. d. Phys. CIX, 186o, 629. 

1.Ieber die Frage, ob die Ertle eine Voll
oder Halbkugel sei. 

Naturwiss. Ges. Isis. Sitz.-Ber., 1S71, 5. 

-- - "Ober die Methode der arithmetischen 
Mittels. 

8°, Leipzig, 1887-SS, pp. 2S2. 

Neumayer (G. ). Zur Geschichte der Pendelbeo
bachtungen. 
Ann. d. Hydr., xxv, IS97, 535-542. 

Nachtrag zur .. ' Geschichte der Pendelbeo
bachtungen." 

Ann. d. Hydr. xxvm, 1900, 445-452. 

Neveu (J. ). Tableau de comparaison des 
mesures de l'an x (18o1) avec Jes mesures du 
systeme et les anciennes mesures. 

Soc. Sav. Litter., Mem., I, I8o1, 146-I49. 

Newcomb (Simon). A generalized theory of the 
combin.ation of observation so as to obtain the 
best result. 

Amer. Journ. Math., VIII, 343-366, 1886. 

(Mass of the earth.) Washington Ob-
servatory, Rep., 1865, JI, pp. 29. · 

Newton (Isaac). Philosophicre naturalis prin
cipia mathematica; autorc lsaaco Newtono. 
Perpetuis commentariis illustrata, communi 
studio PP. Thomre le Seur et Francisci Jae-

Newton (Isaac )-Continued. 
quier. Editio altera longe accuratior et 
emendatior. 

4°, Colonire Allobrogu111, 176o, I, pp. xxxi, 
54S; n, pp. [iii], 422. ( 'Vashington, Con
gress.) 

Grona.u (J. F. W. ). Ueber die Bewe
gung schwingender Korper, mit Riicksicht 
auf die Pendelversuche von -. 

Danzig, 1850. 
Title in full under GRONAl' (J. F. W.). 

Nicola.a (F. ). Die Bestimmung der Gestalt der 
Erdoberfliiche. 

Gaea, Natur und Leben, XIV, 1878, 570--578. 

Nicollet ( Jea.n-N. ). Sur la determination de la 
grandeur et de la figure de la terre. 

Bihl. Univ. Geneve, xv1u, IS21, 165-174. 

--- et :Brouseea.ud. l\Iesure d'un arc du 
parallcle. 

Paris, 1826; Hertha, IX, 1827, 277-288; xr, 
1S2S, 448-456. 

Title in full under BROUSSEAt:l>. 

Memoire sur un nouveau calcul des lati
tudes de Mont-Jouy et de Barcelone, pour 
servir de supplement au traite de la base du 
systeme metrique. 

S0
, [Paris, 1828], pp. 20. (Paris, National.) 

Ln i\. 1' Acnd~n1ie des sciences le io n1ars 1828. 

Sur la mesure-d'un arc du parallele mo
yen entre le p6le·et l'equateur. 

Conn. d. Temps, 1829, 252-295. 

Reflexions sur un memoire de-insere 
clans la Connaissance des Temps, pour l'annee 
1831, sur un i1ouveau calcul des latitudes de 
Mont-Jouy et de Barcelone, pour ser\'ir de 
supplement au traite de la base du systeme 
metrique. Communicated by a correspondent. 

Phil. Mag. (Taylor), v, 1829, 1So--i88. 
Defending the nstronomlcal obser\'atlons of 

lll~chain, 

Memoire sur un nouveau calcul des lati
tudes de Mont-Jouy et de Barcelone, pour 
servir de supplement au traite de la base du 
systeme metrique. 

Conn. d. T~mps, 1831, 58-77. 

Niederrh. Gee. Sitz.-:Ber.,for Sitzungsbericht 
der niederrheinischen Gessellschaft fiir Natur
und Heilkunde. 

8°, Bonn, 1854 +. (Washington, Congress.) 
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Niessl (Gustav von). l7eber die mathematische 
Gestalt der Erde und die Entwickelung un
serer Kenntnisse von derselben. 

Briinn. Verhandl., IV, I865, Sitz.-Ber., 34-
37, 42-52. 

Ueber die europiiische Gradmessung. 
Briinn. Verhandl., VIII, I869, Sitz.-Ber., 15-

22. 

Ninck (C. J. J. Blok). Overzicht van de meth
ocle der kleinste kwadraten. * 

Leiden, 1876. 

Nobert (Friedrich Adolph.). Ueber Kreisthei
lung im Allgemeinen uml iiber einige bei einer 
Kreistheilungsmaschine angewendete Ver
suchen zur Erlangung einer grossen Voll
kommenheit der Theilung. 

Verein Befi:ir. d. Gewerbfieisses in Preus
sen, Verhandl., I845, 2I2-216. 

---: Oertling (J. A. D. ). Bemerkungen zu 
-'s Aufsatz iiber Kreistheilung. 

Verein Befi:ir. d. Gewerbfieisses in Preus
sen, Verhandl., 1845, :.!15-216. 

Nobile (A.). Rifiessioni geodetiche. 
Atti dell Accad. Pontaniana, XIX, 7CJ-90· 

Revd. ind. Jahrbuch iiberd. Fortschr. <l. Math.,' 
18891 XXI, I20C). 

Abbreviazione del calcolo di una linea 
geodetica quando si voglia solo una buona 
approssimazione. 

Accad. Sci. Napoli, Rtti., 1, 1895, 139-145· 
Revd. In Fortschr. d. Math., XXVI, 1895, 1o83. 

NORWAY. 
FEARNLEY (C.). Bericht iiber die Gra<lmessungsar

beiten in Norwegen. 
Int. Geod. Cong., Gen.-Ber., i.865, 39-42; 1871, 58-{i3; 

1875, 18o-181; 18;7, 292-294; 1878, 90; 188o, 22-23; 
1881-82, 148-150; 1883, 294-295; 1884-1886, qcr-151. 

-- Geodiitische Arbeiten. 6 parts. 
Christiania, 188o-1888. 

FERR~:Ro (A.). Report on triangulation of Norway. 
Int. Gc:od., Verhandl., 1892, n; 1895, n; 1898, JJ, 

295-306. 

GEER (P. VAN). Dericht iiber <lie astronomisch geo
diitischen Arbeiten in Norwegen. 

Int. Geod. Cong., Verhandl., 1895, u, 235; Nature, 
Lii, 1895, 348. 

ANON. Norwegian geodetical operations. 
Van Nostrand's Eclectic Engineering Magazine, 

XXVIJI, 1883, 283-287, 

-- :!S'orwegian geodetical operations. 
Natui:e, XXVII, 1883, 224-226, 341-342; xxx, 1884, 105. 

A review of the publications of the Norwegian 
committee of the European Association for 
the Measurement of Degrees. 

Norwood (Richard). The sea-man's practice, 
containing a fundamental probleme in naviga
tion experimentally verified: namely, touching 
the compass of the earth and sea, and the 
quantity of a degree in our English measure. 
Also an exact method or form of keeping a 
reckoning at sea, in any kind or manner of 
sailing, with certain tables and other rules 
useful in navigation as also in the plotting 
and surveying of places, the latitude of the 
principal places in England, the finding of 
currents at sea, and what allowance is to be 
given in respect to them. 
. 12°, London, 1667, pp. iv, 141. (Oxford, 

Bodleian.) 

Measure of the earth.* 
London, I 794. 

Nouet (Nicolas-Antoine). Surles observations 
faites pour determiner la position geograph
igue d' Alexanqrie et la direction de l'aiguille 
a1mantee. 

Mem. sur l'Egypte, 1, Paris, an viii, 327-347. 

Observations astronomique faites dans la 
liaute Egypte, pour fixer la position de plu
sieurs points, et determiner la direction du 
Nil depuis Syene jusqu'au Kaire. 

Mem. sur l'Egypte, n, Paris, an X, 241-263. 

Nulty (Eugenius). Solution of a general case 
of the simple pendulum. 

Am. Phil. Soc., Trans., II, 1825, 466-477. 

Nuova Coll. Sci. (Inghirami),.for Nuova colle
zione d' opuscoli scientifici e letterari. 

8°, Fiesole, 18o7-1818 ( 22 vois.). 

Nuovi Ann. Sci. Nat., .for Nuovi annali delle 
scienze. naturali ( Allessandrini, Bertolini, 
Gherardi). 
, 8°, Bologna, r838-1854. 

Nyholm. Forsi:ig over ::-.ojagtigheden ved Laeng
demaating med et 20 meter langtstaalbaand. 

Tidsskrift for Opmaaling og matrikulsvaesen 
1898, p. 87-122. 

Nystrom (John W. ). Gravitation from the sur
face of the earth to its center. 

Jour. Frank. Inst., XXII, 1851, 205-2o8. 

Oberbeck (A.). Uber das Potential des Ellip
soids. 

Arch. d. Math., LVIII, 1876, 143. 

Versuche iiber das Mitschwingen zweier 
Pendel. 

Pog. Ann. d. Phys., XXXIV, 1888, 1041-1047. 
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Obers (W. ): Schumacher (H. C. ). Skrivelse 
til - inholdentle en Beskrivelse over det Ap
parat han has anwendt til Malingen af Stand
linien ved Brak i Aaret. 

Altona, I821. 
Also in Gennnn. Title in full under scffuMA· 

ClllOR (H. C.). 

O'Brien (Matthew). Mathematical tracts. Part 
I. On Laplace's coefficients, the figure of the 
earth, the motion of a rigid body about its 
center of gravity, and precession and nuta
tion.* 

8°, Cambridge, I840. 
POGGENI>ORI"'.P, 11, 3o6. 

Observatory, for 'fhe Observatory. 
8°, London, 1877+. (\Vashington, Observ

atory.) 

Ocagne (Maurice d'). Remarque sur le pen
dule. 

Nouv. Ann. Math., I, 1882, 32-33. 

Formules generales pour la compensation 
<l'un reseau topographique. 

Ann. des Ponts. ct ~haussees, IX, 1895, 240-
243. 

Oddone (E. ). La misura relative della gravita 
terrcstrc a Pavia. 

S01i1e di. Sc. e. Sett. xxxu, 1899, 25. 
R. Ist. Lomb., XXXII, 1899, 25. 

Oefverbom: Svanberg (J. ). Exposition des 
operations faites en Laponie pour la determi
nation d'un arc <lu meridien, par -

Stockholm, 18o5. 
Title in full under SVANllERO (].). 

Oekinghaus (Emil). Eine Hypothese iiber <las 
gest.z der Dichtigkeit im Inneren clcr Ertle. 

Arch. <l. Math., XIII, 1894-g5, 55-64. 
Rev<l. in Fortsch. <l. :\!nth .. XX\\ 1893-<1-1. 1891. 

Uber die Zunahme der Dichtigkeit ab
platting u!Hl Schwere im lnneren der Erfe 
auf Grundlagc einer neuen Hypothesc. 

K. k. Akacl. d. \Viss., Ber., CVII, 1898, 105g-
r 1.12, 18g8. · 

C=I :>94.5. 

Oertling (Johann August Daniel.) Bemerk
ungen zu Xobert's Aufsatz iiber Kreistheilung. 

Verein z. Beford. d. Gerwerbfleisses in 
Preussen, Verhandl., 1845, 215-216. 

Beschreibung einer auf Veranlassung des 
Finanzmiuisteriums in den Jahren 1840 und 
'41 erbauten Kreistheilmaschine. 

Verein z. BefOrd. tl. Gewerbfleisses in Preus- i 
sen, Verhandl., 1850, 133-191. I 

Oesfeld (11-fajor von). Andeutungen zu zwei 
wichtigen geodatischen Operationen. 

Ann. d. Erdkunde ( Berghaus), \'I II, 1833, 
~96. 

Spain with Africa, and Asia \.\'1th An1erica. 

Oesterblad (Jacob). De figura telluris ohe 
pendulorum detenninanda. 

8°, A bore., I8Io, pp. 1 I. (British Museum.) 

Oettinger (Ludwig). Die Vorstellungen der 
alten Griechen und Romer iiber die Ertle als 

. Himmel8korper. 
4°, Freiburg, 1850, pp. VIII, 16 (Gore). 

Die \Vahrscheinlichkeits Reclumng. 
4°, Berlin, 1852, pp. 278. 

O'Farral (James) and Stothard (R.H.). Ac
count of the graphic method in use for de
tennining the coordinates of the secondary 
trigonometrical stations of the Ordnance Sur
vey, by which the measurable effect of the 
residual errors of observations are clearly 
shown, with necessary fonnulre and examples 
appended, and also examples of the calcula
tions of coordinates of the stations of the 
primary triangulation. 

8°, London, I886, pp. I2, 7 plates. Eyre 
and Spottiswoode. (Southampton, Ordnance 
Survey.) 

Ogden (Herbert Gouverneur). The sun·ey of 
the coast. 

Nat. Geographic :\fag., I, 1888, 5g-75. 

--- Surveys, their kinds and purposes. 
Science, I889, XIII, pp. 307. 

Ogilby (W. ). New theory of the figure of the 
earth, considered as a solid of revolution, 
founded on the direct employment of the cen
trifugal force, instead of the. common princi
iiles of attraction and variable density. 

4°, I,ondon, 1872, pp. xiii, 104. Lo11g111a1111. 
(Gore.) 

Revd. in Pop. Sci. ReY'I XI, tSj2, rS9. 

OLDENBURG. 
SCHENCK (P. A,). Dcricht Uber die gco<liitischcn Ar

heitcn in Oldenburg. 
Int. Geod. Cong., Gen.-Iler., 1865, 21-29; 1866, 22-26: 

1868, 25-29: 1870, 29-JO. 

Oldenburg (Heinrich). A breviate of Monsieur 
Picart's account of the measure of the earth. 

Roy. Soc. London, Phil. Trans., x, 1675, 
261-272. 

Advertisement concerning the quantity of 
n degree of a great circle in English measure. 

Roy. Soc. London, Phil. Trans., XI, 1676, 
636--637. 

l<.eferring to the tneasurc of Norwood. 
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·.Oliver ( J. R.). A course of practical astronomy 
for surveyors, with the elenients of geo<lesy. 

8°, Kingston, 1883, pp. viii, 185. ( Oxfor<l, I 
Bodleian.) I 

Oltmanns (Jabbo). Ueber die \Vahre geo
graphische Lange des in Peru gemessenen 
Brei tengrades. 

Astron. Jahrb. ( Bo<le ), 1810, 154-162. 

(Abplattung der Ertle nach den Pendel
beobachttingen von Biot in Diinkirchen un<l 
Formentera bestimmt.] 

Mon. Corr. (Zach), xx1, 1810, 536. 

Aus beobachteten Hi:ihen-Winkeln uml 
Azimuthen die Distanz und relative geograph
ische Lage zweyer Oerter herzuleiten. 

Astron. Jahrb. (Bode), 1811, 213-215. 

Die trigonometrisch-topographische Ver
messung des Fiirstenthum Ostfriesland durch 
den Artillerie-Capitan Camp, nach dessen 

1 

Beobachtungen dargestellt, mit Hemerkungen · 
und Nachrichten iiber die oldenburgische 
und neue hollandische Ve,rtnessung begleitet 
VOii-. 

8°, Leer, 1815, pp. [i], 84. (Berlin, Royal.) 

Hiilfstafel!t zur Bereclmung der Lange 
und Breite aus gemessenen Meridian- un<l Per
pendicular-Abstanden. 

. Astron. Jahrb. (Bode), 1825, 1¢-199. 

Hiilfstafeln zur Berechnung der Langen
und Breiten-Unterschiede aus gemessenen 
Meridian- und Perpendicular-Abstanden nach 
rheinliindischem Maass, in der Erdabplattung 
fiir die Breiten-Parallele der preussischen 
Monarchie. 

4°, Berl:n, 1826, pp. 12. (Oxford, Bod
leian.) 

Beobachtungen iiber die Schwere, welche ' 
in den Hafen von Europa, America und Asicn 
auf dem stillen Meere und in Neu-Holland 
wahrend Malaspina's \Veltumsegelung mit 
cl.em unveranderlichen Pendel angestellt wor
clen sind. 

Journ. f. :L\-Iath. (Crelle), Iv, 1829, 72-84. 

Oppolzer (Theodor von). Uber die Bestimm
ung der Schwere mit Hiilfe verschiedener 
apparate. 

Zeits. f. Instru. 1864, 303-316, 37g-387. 

Rapport sur !es tra vaux gcfodesiques en 
Autriche pendant 1 'annee 1874. 

Int. Geod. Cong., Gen.-Ber., 1874, 5~2. 

Oppolzer (Theodor von) 1t11d Ganahl. Bericht 
iiber die fiir europiiische Gradmessung ausge
fiihrten Arbeiten, 1875, 1877. 

I1.1t. Geod. Cong., Gen.-Ber., 1875, 181-189; 
r877, 294-2g8. 

Gutachten der Pendel-Commission. 
Int. Geocl. Cong., Gen.-Ber., 1875, 78-79. 

Erste Note zu Herrn Peirce's Mittheilung: 
De !'influence du trepied sur l'oscillation du 
pendule a reversion. 

Int. Geod. Cong., Gen.-Ber., 1877, 188-190. 

Berieht des k. k. Gradmessungsbiireaus 
in Wien fiir das Jahr 1878. 

Int. Georl. Cong., Gen.-Ber., 1878, 91-96. 

Berieht des k. k. Gradnu:ssungsbiircau in 
Wien. 

Int. Georl. Cong., Gen.-Her., 1879, 97-98. 

Bericht iiber die (geo<latischen) Arbeiten 
in Osterreich fiir 188o. . 

Int. Geod. Cong., Gen.-Ber., 188o, 23. 

Bericht des k. k. osterreichischen Grad
messungsbiireau. 

Int. Geod. Cong:, Gen.-Ber., 1881-82, 8g-90. 

Bericht des k. k. osterreichischen Gra<l
messungsbiireau. 

Int. Geod. Cong., Gen.-Rer., 1883, 261. 

Bericht iiber die Bestimmung der Sch were 
mit Hiilfe verschieclener Apparate. 

Int. Geod. Cong., Gen.-Ber., 1883, 1-28. 

Absolute Bestimmung der Schwerekraft 
in Wien. 

K. k. d. Wiss., Wien., Ber., 1883, 64-65, 153-
156. 

Bericht iiber die Forteschritte und Arbei
ten der Emopaischer Graclmessung.* 

Geogr. Jahr., IX, 1883; x, 1884. 

Bericht desk. k. ostcrreichischen Grad
messungs-Biireaus, iiber clie en den Jahren 
1884, 1885, und 1886 ausgefiihrten Arbeiten. 

Int. Geod. Cong., Verhandl., 1884-1886, 
151-153. 

Restimmung der Schwerekraft mit Hiilfe 
zweier rler k. k. gradmessung ge!Ii:iriger 
Repsold'scher Reversionspenclels von versch
iedenem Gewichte, \Vien, Anz. 1885, pp. 139-
140. 

Wiener Anzeiger, 1885, 13g-140. 

Orff (Carl von) 1tnd Bauernfeind (C. M. von). 
Die bayerische Landesvermessung in ihrer 
wissenschaftlichen Grundlage. Mit hochster 
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Orff (Carl von) 1t11d Bauernfeind (C. M. 
von )-Continued. 
Genehmigung von der konigl. Steuer-Cataster
Commission in Gemeinschaft mit dem topo
·graphischen Biireau des k. Generalstabes 
herausgegeben. · 

4°, Miinchen, 1873, pp. x, 768, 14 plates. 

--- 1111d Lamont (J. von). Astronomisch
geodiitische Ortsbestirmnungen in Bayern. 

Miinchen, l88o. . 
Title in full under l.AMO:<T {j. vo:<). 

Bestimmung der Liinge des einfachen Se
cundenpendels auf der. Sternwarte 7.ll Bogen-
hausen. · 

K. hayer. Ak. d. Wiss., Abhandl., XIV, 1883, 
iii, 161-294: 

Geodatische und Astronomische Arbeiten 
der Ki:iniglichen Commission fiir die interna
tionale Erdmessung ( Bayern). 

Int. Geod. Cong., Verhandl., 1895, II, 1¢-
197. 

Bemerkungen iiber die Be7.iehung 
zwischen Schweremessungen und geolog
ischen Gntersuchungen und Bericht iiber die 
in Dayem begonnen Pendelbestimmungen. 

Bayern, Akacl. d. Biss. Sitzber., l, 1897, 25. 

Ilericht iiber die.in dem Jahren 1896-189B 
ausgefiihrten Erdmessungsarbeiten. 

Int. Geod. Cong. Verhandl., 1898, l, pp. 432-
434. 

Ober die Hiilfsmittel, Methoden und Re
sultate der internationalen Erd1nesstlng. 

Dayem, Akad. d. Wiss., 1889, 59. 
Festrede gehalten in der offenthichen Sitz

ung. 

Bayern, Bericht iiber die in dem Jahren 
18.,S--1900 ausgefi.i.hrten Erdtnessungs ar- 1 

beiten. 
Int. Geod. Cong., Verhandl., 1900, 252-254. 

Oriani (Barnaba). Istruzione su le misure e : 
sui pesi che si usano nella Republica Cisal- ' 
pina, publicata per orrline de! comitato gover- 1 

nativo. 
12°, Milano, 18o1, pp. xiv, 128. (Gore.) 

[Formeln zur Berechung der Lange uml 1 

lkeite auf dem Erd-Spharoid.] 
:Mon. Corr. (Zach), x, 1804, 244-251. 

Fonnole per cnlcolare la latitudine e la 
longitudine sullo sferoide ellittico. 

Eff. Astron., Milano, I8o7, 3-34. 

Oriani (Barnaba). Opuscoli astronomici. For
mole per calcolare la latitudine e la fongi
tudine sulla sferoide ellittico. 

8°, Milano, r8o6, pp. 52, l plate; Milano, 
1821. (Vienna, v..·ar Office.) 

[Moyen facile de tirer la longitude et la 
latitude des mesures geodesiques ordinaires.] 

Astron. Nachr., rv, 1826, 461-466. 

::.\lisura dell' arco del meridiano compreso 
fra Milano e Genova. 

Eff. Astron., Milano, 1827, 25-33. 

Osterwald (Peter). Bericht iiber die vorge-
110111111e11e l\lessung einer Grundlinie von ::.\liin
chen bis Dachau, welche der churfiirstlich
bayerischen Akademie der \Vissenschaften 
erstattet warden den 17ten May 1764. 

K. bay. Ak. d. Wiss., 1764 1 ii, 363·-386. 

Oudemane (J. A. Ch.). Die Vermessungen auf 
Java. 

Int. Geod. Cong., Gen.-Ber., 1872, 78-79. 

Ueber den Schlussfehler beim Nivilliren 
zwischen dem Pol und dem Equator wegen 
der spharoidischen Gestalt der Erde. 

Astron. Nachr., Lxxxr; 1873, 21-26. 
Revd. in Jahrh. Uh. d. Fortschr. d. Math., v1, 

1874, 726-727,by B(URNS). 

[Ueber die Triangulation auf Java.] 
Astron. Nachr., LXXXI, 1873, 273-282. 

Uber das Problem, aus dem Breiten- und 
Liingen-Unterschiede zweier Oerter auf dem 
Erd-Spharoid ihre Entfernungen und die 
gegenseitige Azimuth zu berechnen. 

Astron. Nachr., I.xxx1, 1873, 305-320. 

Die Triangulation von Java, ausgefi.ihrt 
vom Personal des geographischen Dienstes in 
Niederlandisch Ost-Indien. Erste Ahthei!
ung: Vergleic111111g der .Maassstabe des Rcp
sold 'schen Dasis-1\less-Apparates mit dem 
Nonualmeter. 

Fol., Batavia, 1875, pp. vi, 84, 3 plates. 
(Gore.) 

Metzger (E.) u11d Woldringh (C. ). 
Die Triangulation vou Java ausgefiihrt vom 
Personal des geographischen Dienstes in 
Niederlandisch Ost-Indien. Zweite Abtheil
ung: Die Dasismessung bei Si111plak. 

Fol., Haag, 1878, pp. [ii], 34, 3 plates. 
(Gore.) 

Revd. hy HEL~l':RT (F. R.), Aslron. Ges., 
Viertcljahrs. 1 XVI, i881, 12cr-134. 
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Oudema.ns ( J. A. Ch. ) . 
vaux geodesiques dans 
l'annee 188o. 

Rapport sur les tra
les Pays-Bas pendant 

Int. Geod. Cong., Gen.-Ber., 188o, 18-20. 

Ueber die Compensation eines Secunden
pendels fiir Temperatur und Luftdruck mit
tels eines Quecksilbercylinders und eines 
Kriiger'schen Manometers. 

Zeits. f. Instrumentenkunde, l, 1881, 190"-
205; Astron. Nachr., c, 1881, 17-58. 

Het problema van Snellius, opgelost door 
Ptolemreus. 

K. Ak. \Veten. Amsterdam, Versl., xrx, 
1885, 431-436. 

Pothenot problem as used by Ptolemy in astron
omy before Suellius applied it geodetically. 

Oudemans (Jean Abra.ham Chretien). Ver
gelyking bij somer- en wintertemperatuur van 
twee glazen einmeters met dem platina-iridium 
streepmetef No. 27. 

Acad. d. ·wetensk. Amsterdam, II, 1889, 36. 

Die triangulation von Java ausgefiihrt 
vom Personal des geographischen Dienstes in 
Niederlandisch-Ost-lndien. 

Dritte Abtheilung. 
4°, Haag, 1891, pp. 18o, pl. 9. 

Notiz iiber die Triangulation von Java. 
Int. Geod. Cong., Verhandl., 1892, annexe 

B. v1n4, 195-208. 
Revd. hy Prof. Hanuner in Peterm. :\littheil., 

1897, I07. 

Een merkwaardig vcrshil tuschen waar
neming en berekening bij waarnemingsfouten, 
die naar hare groote gerangschikt zijn. 

Akad. cl. \Vetens., Amsterdam, 1893, 9. 

Bernardenle bepaling ,·an den gemiddel
den kromtestraal der aanle op de gemiddelde 
hreedte van Java, uit bet sferisch execs van 
elem veehoek, warin het clriehoeksnet van <lat 
eiland besloten is. 

Akad. d. \Vetens.,Amstenlam, Proc., 1894, 8. 

Die Triangulation von Java ausgefiihrt 
vom Personal des geographischen Dienstes in 
Nieder liindisch-Osti nd ien. 

Abtheilung lV; Das primiire Dreiecksnetz. 
4° Gravenhage, 1895, III, pp. 240, 2 maps. 

Oudema.ns (Jean Abra.ham Chretien). Over 
den inhoud der 5e aflevering van bet verslag 
over de triangulatie van Java. 

Akad. d. \Vetens.,Amsterdam, Proc., 1897, I. 

Die Triangulation von Java ausgefiihrt 
vom Personal des geographischen Dienstes in 
NiederHindisch-Ost-Indien. Fiinfte Abthei
lung. Ergebnisse · der Triangulation zw'.!iter 
Ordnung. 

4°, Haag, 1897, pp. 257. 

Die Triangulation von Java ausgefiih 
vom Personal des geographischen Dienstes 
in Niederliindisch-Ost-Indien. Sechste und 
letzte Abtheilung die Hoben-Breiten und 
Azimuthbestimmungen die Lothabweichun
gen im Sinne des Meridians und des Parallels, 
nebst einem Anhange: Geschichtliches iiber 
die terrestrische Refraction. 

4°, Haag, 1900, pp. 15, 187. 

Over den inhoud van het 6e en laatste 
deel van zijn verslag over de triangulatie van. 
Java. 

Akad. d. \Vetens., Amsterdam, Proc., l9<Jl, 

14. 
Outhier (Reginald): Maupertuis (P.-L.-M. 

de). La figure de la terre determinee par Jes 
observations de - et -. 

Paris, 1738, 1739· 
~nglish translation, London, i738; G~nnan 

translation, Ziirich, 1741: Latin trnnslation, 
I ... ipsire, 1742. 

Title in full under !11AtIPERTtIIS ( P.-1,.-M. DE). 

Journal d'un voyage au nord, en 1736 et 
1737. Par M. Outhier, prctre du diocese <le 
Besan<;on, correspondant de l' Academie ro
yale des sciences a Paris. 

4 °, Paris, 1844, pp. iv, 238, 2. (Gore. ) 

Oza.nam (Jacques). 'rraite de l'arpentageet<lu 
toise, OU methode facile pour arpenter et 
mesurer toutes sortes <le superficies. 

8°, Paris, Ii47, pp. x, 481, 12 plates. (Mu
nicl~, Royal.) 

Pagani. :Sote sur l'attrnction des ellipso1des. 
Jour. fiir Math., XII, 1834, 342. 

! Paine (Robert Treat) and Borden (S.). Ac-
1 count of a trigonometrical survey of :\fassa

cl;usetts, with a comparison of its results with 
those obtained from astronomical obsen·a
tions. 

Am. Acad., Mem., l, 1833, 338-344. (Mededeeling over den inhoud der 5e 
aflevering van zijn verslag over de triangu
latie van Java.) 

K. Ak~d. v. \Vet., Amsterdam, Versl., ,., .1 

J891, 283. . I 

--- Trigonometrical survey of Massachusetts 
by Borden. 

Am. Phil. Soc., 'frans., IX, 1846, 33-93. 
Title in full under BORD"" (S.). 
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Palmer (H.B.) and Wilson (C. w. ). Ordnance 
Survey of the peninsula of Sinai. 

Southampton, 186<). 
Title in full under WU.SON (C. W.) 

--- 'fhe Ordnance Sun·ey of the kingdom; 
its objects, mode of execution, history, and 
present condition. Reprinted, with pem1is
sion, and slightly altered, from "Ocean High
ways." 

8°, London, 1873, pp. 77. (Oxford, Bod
leian.) 

--- The state of the suryeys in New Zealand. 
Correspondence relative to, and report by -. 
Presented to both houses of the general as
sembly by command of his excellency. 

Fol., 1875, pp. 32. (Southampton, Ord
nance Survey.) 

Panieetti. Experiences sur les oscillations du 
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Cosmos, VII, 1855, 701; VIII, 1856, 503. 
8°, Berlin, 1856, pp. 118. 

Pa.nkalla (J. ). Neue Methode der stufenweisen 
Ausgleichung bedingter Beobachtungen. 

Zeits. f. Vermes., xx111, 1894, 121-123. 
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Mon. Corr. (Zach), xrx, 18o9, 301-316. 
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Zeits. f. Vermes., XXIX, 1900, 207-208. 

Parisot. Traite du calcul conjectural. 
4°, Paris, 1810, pp. 678. 

Parrot (Fr.): Reise zum Ararat.* 
Berlin, 1834. 

Pendulum observations. 

10515-03-43 

Parry (William Edward), Foster (Henry), 
and Roee (J. C. ). Observations and experi
ments made at Port Bowen in t.he years 
1824-25, on the figure of the earth, .on mag
netism, and atmospherical refraction. 

4°, London, 182,6, pp. 230. 
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-- (Sur le pendule.) 

Acad. d. Sci., Paris, Comp. Rend., CIX, 1889, 585-590. 

WoonnURY (D. P.). The pendulum experiment. 
Silliman, Journ., xn, 1852, 212-214, 

YOUNG (T.). The resistance of the air, determined 
from Captain Kater's experiments 011 the pendn
lum. 

Quart. Journ. Sci., xv, 1823, 351-356. 

-· -- . • . on the reduction of the length of the 
pendulum to the level of the sea. 

Quart. Jouru. Sci., xx1, 1826, 167-168. 

PENDULUM, THEORY OF-Continuecl. 
YvoN-VtLLARCI·:A u ( A.-J .-F. ). M~moires snr !es cff ets 

du ro11lc111cnt dnns ln th~orie du pencluk• ,\ r~vt..'r
sion. 

l'nris, 188o. 

ZACH tF. X. vox). Doutes snr ... l'nttraclion et 
r~pnlsion dtt pendulc. 

Corr. Astron. (Znch), 1, 1825, 3~-38. 

ZACHAIHAE (G. K. C.). Relnth·e l'endulmnalingen i 
Kobcnhavn og pan Bornholnt 1ned tilknytuing tit 
Wien og Potsdam. 

Kgl.-Dnnske Videnskah., \'orhnndl., 1~7, Nr. 2, 

139-175, 182-184. 

ZOLLNER. Znr Geschichte des Horizontnlpepcndels. 
K. Ges" d. \Viss., l,eipzig, Ber .. 1872, 183. 

ZURN (H.). Dns Pendel uttd seine Verwendung. 
Platten, 1897. 

ZWERGER (M.). Der 8chwinguugsmittelpuukt zu
sn1n1nengesetzter Pendel. 

Miinchen, 

ANON. Ohscr\'ntions of the titne of the swing of the 
Indian invariable pcndul\uns. 

Greeuwich Obs .. App.-, 1889. 

Pereira da Silva (F. M. ). See Silva (F. M. 
Pereira da). 

Perewoschtschikow (Demetrius). Die Figur 
der Ertle nach den Meridianen yon Paris und 
Ostindien und nach Pendelbeobachtungen.* 

POOGHNI>ORJ~P, H, 404. 

Perez (Ezeguiel). Ensayo sobre determinacion 
de los errores. 

Soc. Cien. Antonio Alzalt, l\lem., \'III, 

1894--<)5, 135-158. 

Perini (Ludovico). Geometria prattica in cui 
oltre i principi di essa vi sono molti insegua
menti intorno alle varie misure di terre, acque, 
fienii, pietri, grani, fabriche ed altro. Se
condo l' uso di Verona, ed di altre citta d' 
Italia, raccolti d' alle opere di molti autore e 
dall' esperienza a comodo degli studioso di 
tal professione. 

8°, 2d ed., Verona, I739; 8th ed., Bassano, 
178I; 10th ed., Bassano, 1799, pp. 163. (Ox
ford, Bodleian.) 

Perliczy (J. D. ). Demagnitudineetdimensione 
terraquei ad institutionum geographic-um 
Wideburginarum. * 

Jenre, I727. 
Perny (M.-J. ). M~thode pour rMuire les angles 

observ~s au centre d'une station, avec les 
types de calculer. Table pour obtenir les 
angles de r~duction a moins d'un centieme 
de seconde, et en beaucoup moins de' terns 
que les calculs ordinaires. 

4°, Angers, I8o8, .pp. iv, 54, plate. 
(Vienna, Geographic Institute.) 
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Perrier ( Fran,.ois): Francceur . ( L. -B. ) . Geo
desie. 

Paris, 186g. 
Title in full under FRASC<Et:R (I,.-Il.). 

-- Description geometrique de f'Algerie. 
Pt. r. 

Memoire sur la mesure des bases. 
Mem. du Depot General de la Guerre, Paris, 

x, r87r, pp. vii, r35, 4 plates. · 

--- De la meridienne de France. 
Assoc. Fram;aise, Comp. Rend., I, r872, 

10r-r30; Soc. Geogr., Bull., nr, 1872, 613-653. 

--- Prolongation de la meridienne de France 
jusqu'au Sahara, par la jonction de l'Algerie 
avec l'Espagne. 

Acad. d. Sci. Paris, Comp. Rend., l,xxv, 
1872, 1237-1244. 

--- Nouvelle determination de la meridiennc 
de France. 

Acad. d. Sci. Paris, Comp. Rend., r.xxv, 
1872, 1682-1686. 

--- Reponse <\ la note de ~I. A. Laussedat sur 
le prolongement de la meridienne cl'Espagne 
en Algerie. 

. Acad. d. Sci. Paris, Comp. Rend., 1,xxv, 
1872, l6g6-:699. 

Cornu. Geodetic operations in Algeria, 
of-. 

Nature, vu, 1873, 450-451. 

--- Sur la nouvelle triangulation de !'lie de 
Corse. Memoire de M. F. P.errier, presente 
par M.A. d'Abbad1e. 

Acad. d. Sci. Paris, Comp. Rend., LXXVlII, 
1874, 1569-1572. 

--- Description geometrique de l 'Algerie. Pt. 
2. Chaine primordiale de la triangulation 
algerienne. Mem. du Depot General de la 
Guerre. 

Paris, x, 1874, pp. [n], 410, I map. (\Vash
ington, Coast Survey.) 

--- Rapport sur !es travaux geodesiques exe
cutes en France et en Algerie en 1874. 

Int. Geod. ~ong., Gen.-Ber., 1874, 25. 

--- Etudc comparative des observations de 
jour et de nuit. 

Int. Geod. Cong., Gen.-Ber., 1875, 144-150. 

--- Rapport sur les travaux geodesiques exe
cutes en France en 1875. 

Int. Geod. Cong., Geu.-Ber., r875, 169-175. 

Perrier (Fran,.ois): Nouvelle mesure de la mc
ridienne de France. 

Acad. d. Sci. Paris, Comp. Rend., LXXXIII, 
1876, l277-121lo. 

--- Rapport sur !es travaux geodcsiques exe
cutes au depot de la gucrre en 1876. (France.) 

Int. Geod. Cong., Gen.-Ber., 1876, 98-100. 

Etude comparative des observations de 
jour et de nuit faites par :MM. F. Perrier ct L. 
Ilassot. 

Acad. d. Sci. Paris, Comp. Rend., LXXXlV, 
1877, 1312-1315, · r38o-1383. 

The first article is reprinted from Int. Geod. 
Cong., Gen.-ller., 1875, 144-150. It is also 
incorporated in )ORDAS, Handhuch <I. \'er
mess, II, 67-68. 

Verzeichniss der alten un<l ncuen Grund
linien. Genauigkeit der Messungen. Neu 
zu vermessende Grundlinien. 

Int. Geod. Cong., Ger.-Ber., 1877, 39-57: 
French, 119-137· 

Versuche, welche in Betreff des relativen 
Vorzugs von Tag- oder Nachtbeobachtungen, 
und die Resultate, welche mit dem beweg
lichen Faden an Azimuthalkreisen erhalten 
worden sind . 

Int. Geod. Cong., Gen.-Ber., 1877, 59-65. 

--- Rapport sur !es travaux (geodesiques) en 
France et en Algerie pendant l'annee 1877. 

Int. Geod. Cong., Gen.-Ber., 1877, 283-286. 

--- Latitude d'Alger et aziniut fondamental 
de la triangulation algerienne. 

Paris, Acad. Sci. Comp. Rend., LXXXVIII, 
18;8, 867-86g. 

--- Conference sur la mesure des longitudes 
terrestres en France. 

Paris, Soc. Geogr. Bull., xVn1, 1879, 232-261. 

--- Observations astronomiques et mesure 
d'un arc de parallele en Algerie. 

Paris, Acad. Sci. Comp. Rend., LXXXVIII, 
r879, 130-132. 

--- Notice sur !es travaux scientifiques de. 
8°, Paris, 1879, pp. 336. (Gore.) · 

--- Jonction geodesique de l'Algerie avec 
l'Espagne. 

Acad. d. Sci. Paris, Comp. Rend., LXXXIX, 
1879, 885-889; Observatory, III, 188o, 326-327. 

---· Rapport sur !es travaux executes par le 
dep6t de la guerre en 1878. (France.) 

Int. Geod. Cong., Gen.-Her., 1878, 82-85. 
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Perrier (Fra.niyoie): Rapport sur les travaux ex
ecutes pendant l'annee 1879. (Geodetic.) 

Int. Geod. Cong., Gen.-Ber., 1879, 87. 

Rapport sur les travaux geodesiques en 
France et en Algerie pendant l 'annec 188o. 

Int. Geod. Cong., Gen.-Ber., 188o, g-11. 

--- .Jonction gcodesique <le l'Algerie avec 
l'Espagne. 

Int. Geod. Cong., Gen.-Iler., 188o, 47-53. 

--- Rapport sur les mesures des bases geo
desiques. 

Int. Geod. Cong., Gen.-Ber., 1880, vii, 1-8. 

Xote sur les travaux geodesiques et astro
no~niques executes par le depot <le la guerre 
pendant les annees 1881 et 1882. (France.) 

Int. Geod. Cong., Gen.-Ber., r881-82, 75-77. 

Rapport sur les travaux (geodesiques) 
executes en France, en 1883. 

Int. Geod. Cong., Gen.-Ber., r883, 230--233. 

Rapport sur la mesure des bases. 
Int. Geod. Cong., Gen.-Ber., 1883, I-<), Ap

pendix 3. 

Nouvelle meridienne de France. Memo
rial du Depot general de la guerre, tome xii, 
publie par le colonel Perrier. 

4°, Paris, 1885, pp. xix, 230, 13 plates. 
(Southampton, Ordnance Survey.) 

Travaux executes par le service geograph
ique pendant les annees 1883-1886. [France 
et Algerie.] 

Int. Geod. Cong., Verhandl., 1884-1886, 128-
129. 

-- et Ibanez (C. ). Jonction geodesique et 
astronomique de l'Algerie avec l'Espagne. 

Paris, 1886. 
Title in full under laAREz (C. ). 

Rapport sur la mesure des bases. 
Int. Geod. Cong.,Verhandl., pp. l-6,French; 

pp. l-6, German. 

Rappo1t sur les travaux d'astronomie et 
de geodesie executes en .France et en Algerie 
par le service geographique de l'annee (Sec
tion de geodesie). (Octobre 1886-octobre 
1887.) 
· Int. Geod. Cong., Verhandl., 1887, v, l-6. 

Note de M. le general Perrier, accompag
nant la presentation d'un volume relatif a la 
jonction geodesique et astronomique de 1' Al
gerie avec 1 "Espagne. 

A-cad. d. Sci. Paris, Comp. Rend., c1v, 1887, 
1817-1821. 

Perrot. Appareils rlestines a rendre manifeste~ 
et mesurables les variations occasionnes clans 
l'intensite et la <lirection de la pesanteur a la 
surface de la terre par les divers mouvcments 
de notre globe et }'attraction des corps celestes. 

Acad. d. Sci. Paris, Comp. Rend., I.IV, 1862, 
728-729, 851-852; Ann. de l~hys. CX\'l, 1862, 
511. 

Perry (J.) a11dAyrton ('W:. E.). Determina
tion of gravity at Tokio. 

L., E., D. Phil. Mag., rx, 188o, 292-301. 

PERU. 
DASSOT (1,.), Nouvelle mesure de !'arc du Pl:ru. 

Int. Geod. Cong., Verhandl., 1900, 11, 3'}9-402. 

DoucnmR (P.). Relation abr{;g{;e du voyage fnit uu 
P~rou ... pour me.itrer !es degrl• du ml:ridien 
aux environs de l'equnteur. 

Acad. d. Sci. Paris, :ll~m., 1744, 249'""9.7; 1746, 5~. 

FAYE (H. A. E. A.). Rnpport sur le project d'une 
111esure nouvelle de 1 'arc du P~ru. 

Int. Geml. Cong., Verlmndl., Cong., 189I, 115. 

GREN'GS ('f. ). t:eber einige Demerkungen Uber die 
Gradmcssung in Peru. 

Mon. Corr. (Zach.), XIII, 18o6, 3!)8--404. 

-- Resultnte einer Vergleichung der Werke vun 
Douguer, Condnmine und Ulloa Uber die pcru
anische Gradmessung. 

Mon. Corr, (Zach.), XVI, 18o7, 23S-256. 

JUAN (J. ). Relacion hist6rica de! viage d (Pert\). 
l\tadrid, 1748j I.eipzig, r751; Paris 1 :752; Goes, 1771; 

London, 1772; Madrid, 1773. 

OLTMANNS (J.). Ueber die wahre gcogrnphische 
Liinge des in Peru gemesscncn Breitengrades. 

Astron. Jahrb. (Bode), 1810, 154-162. · 

POINCARE (H. ). Rnpport sur la projet de revlsio11 de 
l'urc m{;ridien de Quito. 

Int. Geod., Verhnndl., Cong., 1900, 11, 403-419. 

PRESTON (:ft, D.). The need of a Remensurement of 
a Peruvian Arc. 

U. S. C. nnd G. Survey Rep., I88<), 199-2<>5; Am. 
Journ. Sci., XXXlX, 18go, 1-17. 

Peschel. Ueber die Gestalt der Ertle. 
Abhandl. zur Erd- u. Volkerkunde, 1878, 

210, 
HO'GZEAU, II, 1722. 

Peslin (Henri Louj.s Jean). Attraction des 
corps quelconques, et en cas particulier des 
ellipsoides hot\1ogenes et heterogenes et des 
spheroides qui different peu de la sphere. 

4 °, Paris, 1884, pp. 76. 

Sur la fig\rre de la terre. Sur les axes 
principaux d'inertie. 

8°, Paris, 1858, pp. 76 (Gore). 

Peters (Christian August Friedrich). De 
motu penduli in aere resistente. 

Astron. Nachr.; XII, 1835, 73-86, 89-104. 
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Peters (Christian August Friedrich). Ueber
sicht der in Hamburg und dessen Umgegend 
angestellten geodatischen Messungen. * 

(Excerpt), 1837. 

Von den kleinen Ablenkungen der Loth
linie und des Niveaus, welche durch die An
tiehungen der Sonne, des Mondes und einigen 
terrestrischen Gegenstande hervorgebracht 
werden. 

Astron. Nachr., xxn, 1844, 32-42; Acad. de 
St.-Petersbourg, Bull., 111, 1844, 212-223. 

Uber die gesetze der Rotation der Erde 
( diese als einer Karper mit 2 gleichen Haup
taxen ansehend) um eine durch den Schwer
punct gehende Axe, die nicht mit der drit:en 
Hauptaxe zusammenfallt. 

Astron. Nachr., XXJI, 1845, 125. 

Bestimmung der Lange des einfachen 
Secundenpendels auf dem Schlosse Giilden
stein aus den von Schumacher in den Jahren 
1829 und 1830 ausgefiihrten Beobachtungen. 

4°, Altona, 1855. 
Taken frotn Astron. Nachr., XL,1855, 1-152. 

Ueber die Bestimmung des wahrschein
lichen Fehlers einer Beobachtung aus den 
Abweichungen der Beobachtungen von ihrem 
arithmetischen Mittel. 

Astron. Nachr., XLlV, 1856, 2<)-32. 
Translations in U. S. C. nnd G. Survey, Rep., 

1856, 307-3o8. 

Bericht iiber die Arbeiten in Holstein. 
Int. Geod. Cong., Gen.-Ber., 1866, 27-29. 

Bericht iiber die Wiederherstellung der 
Schumacher'schen Dreiecke in Schleswig
Holstein. 

Int. Geod. Cong., Gen.-Ber., 1868, 34-37. 

Ueber die im Jahre 1869 mit einem von 
Lohmeier angefertigten Reversionspendel in 
Altona und Berlin angestellten Beobach
tungen. 

Astron. Nachr., LXXVl, 1870, 145-148. 

Bericht iiber die neue Berechnung der 
von Schumacher bei Braack gemessenen Basis. 

Derr danske Gradmaaling, andet Bind, 1872, 
391-420. 

Bremiker und Albrecht. [Bericht iiber 
die geodatische Arbeiten in Preussen fiir das 
Jahr 1874.] 

Int. Geod. Cong., Gen.-Ber., 1874, 63-66. 

Gutachten der Pendel-Commission. 
Int. Geod. Cong., Gen.-Ber., 1875, 78-8<). 

Peters (Christian August Friedrich): Hel
mert (F. R. ), Die Genanigkeit der Formel 
von - zur Berechnung des wohrscheinlichen 
Fehlers. 

Astron. ~achr.' LXXXVlll, 1876, I 13-132. 

Ueher die Zerlegung eines Dreiecksnetzes 
nach Gruppen uncl iiber die Ausgleichung der 
in den einzelnen Gruppen ausgefiihrten Mess
ungen von Richtungen und Grundlinien. 

Int. Geml. Cong., Gen.-Ber., 1877, 210-216. 

Peters (C. F. W. ). Bericht ... iiber die in 
Konigsberg im Sommer 1870 angestellten 
Pendelbeobachtungen. 

Int. Geod. Cong., Gen.-Ber., 1870, 54-56. 

Astronomische Tafeln und Formeln. 
8°, Hamburg, 1871, pp. xvi, 217. (\\'ash

ington, Coast Survey.) 
Tafeln fiir die Gestalt der Ertle, 53-58. 

Beobachtungen mit dem Bessel'schen 
Pendel-Apparate in Konigsberg und Giilden
stein, ausgefiihrt im Auftrage des geodati
schen Instituts. 

4°, Hamburg, 1874, pp. 151, 1 plate. 
Publikationen des geodatischen Instituts. 

Revd. by HELMERT (F. R.), Astron. Ges., 
Vierteljahrs., XI, 1876, 33-6i. 

Berichtigung ( zu seinen Konigsberger 
Pendelbeobachtungen.) 

Astr. Nachr. LXXXVl, 1875, 255-256. 

Bestimmung der Lange des einfachen 
Secundenpendels ·in Altona, Berlin, und 
Konigsberg. Mit einer Bemerkang von \V. 
Foerster. 

Astron. Nachr., XCVII, 188o,1-36; XCVIII, 
188o, 65-So; XClX, 1881, 12<)-138, 379-382. 

--- Notiz iiber die Bessel'schen Pendelbeob
achtungen. 

Astron. Nachr., cv1, 1883, l-4. 

--- Zur Geschichte und Kritik der Toisen
Maassstabe. Ein Beitrag zur definitiven Ein
ordnung auf das altfranzosische System be
griindeten Messungen in das metrische System 
von C. F. W. Peters. 

Berlin, 1885; Acad. d. Sci. Paris, Comp. 
Rend., CIII, 1886, 568. 

--- Eine neue Methode zur Beobachtung der 
Coincidenz der Schwingungen Zweier Pendel. 

Astron. Nachr., ex, 1885, ~31-232. 

--- Zur Geschichtc: der Erdemessungen. 
Himmel u, Erde, IV, 1892, 345-36o. 
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Petit (Frederic). Observations du pendule a 
Toulouse. 

Revue Scientifique, II, 1840, 86-88. 

-·-- Sur la longueur du pendule a secondes a 
Toulouse. 

Acad. d. Sci. Paris, Comp. Rend., XI, 1840, 
2!-22. 

Determination de la longueur du pendule 
<l secondes et de l'intensite de la pensanteur a 
J'observatoire de Toulouse. 

Acad. de Toulouse, Mem., VI, 1850, 166-190. 

Determination de la longueur du pendule 
a secondes et de l'intensite de la pesanteur au 
nouvel observatoire de Toulouse. 

Acad. d. Sci. Paris, Comp. Rend., XLVI, 

1858, 516-518. 

Petrelius (A.). Uppsokandet Rysk-Skandina
viska gradmatningen inom Finland belagna 
triangulpunkter. 

II 1, Expeditionen ~r 1889. 
Fennia 1890, 3. 

Petzell (J. ). Vorlesungen iiber Geodasie an der 
Universiilit Pest.* 

Pest, 1847. 

Petzold (M.). Uebersicht <ler Literatur fiir Ver
messungswesen vom J ahre 1887. 

Zeits. f. Vermes., XVII, 1888, 404-416, 425-
429, 465-479, 497-5w, 527-543. 

Methode der kleinsten Quadrnte, 505-507; Ho
here Geodiisie, Gradmcssung, 507-510. 

Obersicht der Literature fiir Vermessung
swesen vom Jahr. 1888. 

Zeits. f. Vermes., XVIII, 1889, 496-507. 

--- Ubersicht der Literature fiir Vermessung
swesen vom Jahr. 1889 .• 

Zeitschi. f. Vennes., 1890, 417-448, 513-542. 

--- mzd Reinheitz (C. ). Die Verbin<lungs
Triangulation zwischen der Rheimischen 
und Dortmiinder Kohlenreviers. Dieichknetz. 
Revd. by-

Zeits. f. Vennes., xix, 1890, 364-366. 

Uebersicht der Literature der Vermes
sungswesen. 

Zeits. f. Vennes., xx, 1891, 545-554, 557-
590, 593-009. 

Ueberischt der Literature fiir Vermes
sungswersen vom Jahr. 1891. 

Zeits. f. Vermes., XXI, 1892, 465-496. 
Ueberischt der Literature fiir Vermes

sungswesen vom Jahr. 1892. 
Zeits. f. Vermes., xxn, 1893, 441-487 

10515-03-44 

Petzold (M. ). Ueberischt <ler Literature der 
Vermessungswesen vom Jahr. 1896. 

Zeits. f. Vermes., xxv1, 1897, 545-561, 569-
589. 

Ueberischt der Literature fiir Vermes
sungswesen vom Jahr. 1897. 

Zeits. f. Vermes., xxvn1, 1898, 441-471, 
473-489. 

Ueberischt der Literature fiir Vennes
sungswesen vom Jahr. 189B. 

Zeits. f. Vermes., xxvn1, 1899, 561-591,· 
614-619. 

Ueberischt der Literature ·fiir Vennes
sungswesen vom Jahr. 1899. 

Zeits. f. Vennes., xx1x, 1900, 469-487, 501-
515-525-537. 

Peucero (Ge.sprue) [Xe.spar Peucer]. De di
mensione terra~ et geometrice numerandis 
locorum particularium intervallis ex doctrina 
triangulorum sphtericorum et canone subten
sarutp. Liber denuo editus, sed auctius multo 
et correctins, quam antea. 

24°, \Vitterbergre, 1579, pp. [x], 301 (Gore.) 
Also published together with: Descriptio loco

rutn terrre sanctre, i\. quoda111 Drocardo 
J\louarcho. Aliquot insignium terrre sauctre 
locorum cxplicatio et historire per Phil. 
Melauchthonem, 8°, Witterbergre, 1554.-LA 
LANDE, 77, JOS. 

Also bound with: Logistice nstronqmicn, etc., 
Witterbergre, 1556. 

Peytier, Puillos-Boblaye et Servier. Sur !es 
operations geodesiques executees en Moree, 
en 1829 et 1830. 

Conn. d. Temps, 1835, 63-76. 
Revd. in Soc. Gfogr., Bull., xix, 1833, 89""1o6. 

; Peytier (E.) ct Puissant (L. ). Nouvelle de
scription geometrique de la France. 

Paris, 1832-1853. 
Title in full under PUISSA:-<T (L. ). 

Pfii.ndler(L. ). Mittheilungen iiberdie Gradmes
sungsarbeiten auf dem Gebiete der Schweiz. * 

Autogrnphirtes Bulletin, No. 1, 1876. 

Pfaff (Friedrich).. Das l\Iikrogoniometer, ein 
neues Messinstrument und diedamit bestinun
ten Ausdehnuugscoefficienten der Metalle. 

Erlangen, 18.72. 

Ueber Schwankungen in der Intensitat 
der Erdanziehung. 

Zeits. d. Geol., Ges., 1890, 303-317; Beibl., 
xv, 1891, 626. 

Ueber ein verbessertes Pen.del. 
Central Zeit. f. Opik. u. Mech., 1894, 49. 
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Pfaff (Friedrich). Ueber i:inderungen in der 
Anzeihungskraft der Ertle. 

Geol. Ges., Zeits. 1894, 769-774; Beibl., xx, 
1896, 4. 

Revd. in Petenn. Mittheil., 18¢, 6 .. 

Ueber neue Methoden zur Bestimmung 
der Erdschwere. 

Central Zeitung f. Optik. u. Mechamk 1899, 
63--Q5. 

--- Ueber Aenderung der Schwerkraft. 
Geol. Ges., Zeit. 1899. 

Revd. in Naturw. Rundsch., xv 1900, 71. 

Pfeil (Ludwig von). Messung auf der kurzen 
Basis. 

Arch. d. Math. (Grunert), XLVII, 1867, 

49-73· 
--- Mathematische und physikalische Ent- ,

1

· 

deckungen. Gefunden und zusammengestellt 
von L. Graf von Pfeil. 

8°, Berlin, l88o, pp. v, 152, 6 plates. 
Messung auf der kurzen Basis, 79-lOJ, I plate. 
From: Arch. d. Math. (Grunert), XLVII, 1867, 

49-73· 

Phillips. Pendule isochrone. 
Acad. d. Sci., Paris, Comp. Rend., CXII, 

1891, 177-186. 

Phil. Mag. (Taylor), for Philosophical Maga
zine, or annals of chemistry, mathematics, 
astronomy, natural history, and general sci
ence (Taylor). 

8°, London, 1827-1832. ('Vashington, Pat
ent Office.) 

Phil. Mag. (Tilloch), for Philosophical Maga~ 
zine (Tilloch ). 

8°, London, 1798-1826. (Washington, Pat
ent Office.) 

Phil. Recent. (Stay), for Philosophire recent
ioris (Stay). 

4°, Rome, 1759+· (British Museum.) 

Phil. Soc. Cambridge, Trans. ,for Transactions 
of the Philosophical Society of Cambridge. 

4°, Cambridge, 1821+. (Washington, Ob
servatory.) 

Phil. Soc. Wash., Bull., for Bulletin of the 
Philosophical Society of Washington. 

8°, Washington, 1871+. (Gore.) 

Phipps (John Constantine): Horsley (S.). ; 
Remarks on the observations made for deter
mining the acceleration of the pendulum. 
Letter to-. 

London, 1874. 
Title in full under HORSLEY (S.). 
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Conn. d. Temps, 2820, 281-304. 

--- Notice des operations geodesiques faites 
yers la fin du siecle dernier pour former le 
plnn topographique de la Corse, ainsi que lier 
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5-7. 

--- Elements du spheroide terrestre. 
4°, Paris, ~1, 1840, pp. 643. 
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U.S. C. and G. Survey, Rep., 1894, 9-55· 
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8°, London, 1819-1829. · (\Vashington, Pat
ent Office.) 

Queipo (Vincente Vazquez). Essai sur les sys
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Containing an elahorate discussion of the 
stnndnrds used in. the enrly degree iucnsun.·
n1ents. 

Contestacion al discurso anterior (sabre 
los progresos de geodesia). 
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Acad. d. Sci. Paris, Comp. Rend., v, 1837, 
697-700. 

Versuche iiber die mittlere Dichtigkeit 
<!er Erde mittelst dcr Drehwage. 

4°, Freiberg, 183S, pp. 66, 2 plates. (Ber
lin, Geodetic Institute.) 

--- Neue Versuche iiber die mittlere Dichtig
keit dcr Erde. 

Ann. d. Phys. ( Poggendorff ), 1,xxxv, 1852, 
189-198; Ann. de Chim., XXXVIII, 1S53, 3S2-
383; Phil. Mag. (Tilloch), Y, 1853, I54-159. 

-·-- Neue Versuche mit der Drehwage zur 
Bestimmung der mittleren Dichtigkeit der 
Erde. 

K. siichs. Ges. d. \Viss., Abhandl. math. 
phys. Cl., r, I852, 383-430. 

Reichenbach ( O.). Die Gestaltung der Erdober
fliiche nach bestimmten Gesetzen. * 

Berlin, 1870. 
Milit.-geogr. Inst., Cat., 287. 

Reilin (Abraham). Disscrtatio academica de 
figura telluris ope pendulorum determinanda. 

8°, Abo::c, 1810, pp. 9. (British Museum.) 

Reina (Vincenzo). Sugli oricicli delle superficie 
pcseudosferiche. 

Acad. dei J,incei, Rend. v, 1SS9, 448-456. 

Della compensazione nel prohlema <li 
Hansen. 

Acad. di Torino, Atti, xxn, 1S9I, II. 

Sull'errore medio dei punti detenninali 
nei problemi di Hansen e di Narek. 

Accad. di Torino, Atti, XXVII, 1891, II. 

Sulla lunghezza de! pendolo semplice a 
secondi in Roma, Esperiem:e eseguite dai 
Prof. G. Pisati eel F,. Pucci, Puhlicate per 
cura di--. 

Accacl. dei I_,incei, Mem., I, 1S92, 163. 

--- Sulla detenuinazione cfoi raggi di curva
tura di una superficie per mezzo, <Ii misurc 
locali sopra di essa. 

Reale Accad. dei Lincei, II, 1ti93, 287-295. 

Collegamento della specola gcodetica di 
S. Pietro in Vincoli cogli osservatori astrono
mici de! Collegio Romano e de] campidoglio. 

Acc. dei Lincei, Rend. (5) II, 1893, 8I-89. 
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Reina. (Vincenzo). Sulla determinazione della 
distanza fra due punti per mezzo di misure· 
angolani nei punti stessi. 

Rivista di Topografia e Catasto, 1894, 8. 

II calcolo di ·compensazione 11el problema 
generale di Hansen. 

Rivista di Topografia e Catasto, 1894, 6. 

Una legge di dualita nella teoria della 
compensazione delle osservazione. 

Acad. di Torino, Atti., xx1x, 1894, 434-445. 
Revd. in Fortschr. d. !ltnth., xxv, 1"¢, 354. 

J}attrazione locale nella specola geodetica 
cli S. Pietro in Vincoli in Roma. 

Rend. Accad. dei Uncei, IV, 1894, 420-425. 

e Cicconetti (G. ). Ricerche sul coeffi
cicnte di refrazione terrestre eseguite in Roma 
nel 1895. 

Accad. Lincei, Mem., 1896, 50. 
Revd. by Steppes in Zeits. f. Vermes., xxvt, 

1897, 17-28. 

Sul probabilita degli errori di situazione 
<li un punto n. Spazio. Roma. 

Accad. <lei Lincei, Rend., IV, I897, 6. 

Triangolazione della Citta di Roma. 
Revista di Topografia c Catasto, 1896, 16. 

Reinhertz (Carl). Die Eegebmis! der Messung 
der Bonne Basis Mit Messlatten und Mess· 
band. 

Zeits. f. Vermes., 25, 1896, 7-14; 33-61. 

Die Verhindungs-'I'riangulation zwischen 
elem Rheinischen Dreiecksnetze der Eu
ropaischen Gradmessung und der Triangula
tion des Dortmiinder Kohlenriviers der 
Lan<les-Aufnahme, Ausgefiihrt von Preussi
schcn Katastervenwaltung in clen Jahren 1881 
bis 1883. 

4 °, Stuttgart, 18891 pp. 841 6 figs., 1 map. 
Revd. hy Petzold, Zeits. f. \'crmcs., xix, 1890, 

;i64-366. 

--: Reich (A.). Die geodiitischen Rech
mungen und ihre mathematischen Gundlagen. 
Revd. by-. 

Zeits. f. Vern1es., xx, 1891 1 5S-6o. 

--: Bauernfeind (C. M. von). Elemente 
der Vermessungskunde. Revd. by-. 

Zeits. f. Vern1es., xxn, 189:11 54-61. 

Geodasie ( Sarumlung Gi:ischen ). 
rst ed. 12°, Leipzig, r899. 
2nd, 12°, Leipzig, I902, pp. I8r. 

Revd. in Zeits. f. Vermes., xxv111, 1899, 69$-699. 

Reinhertz (Carl). Einfiihrung in die wesent
lichsten Aufgaben der Erdmessung und der 
Landesvermessung. * 

Leipzig, 18<)9. 

--- Christian Ludwig Gerlings' geodatische 
Thiitigkeit. 

Zeits. f. Vermes., 1907, 1-32; 33-56. 

Reinke (Johann Theodor). Darstellung und 
Resultate \'Oil der im Jahre 1814 angefangenen 
trigonometrischen Messung im Hamburgi
schen Gebiet und in den zunachst angriinzen
den Gegen<len. 

8°, Hamburg, 18J5, pp. vi, 321 2 charts. 
(British Museum.) 

Reissig (Cornelius von). Der A pparat zur Mes
sung einer Basis. Verfertigt im mechanischen 
Institute des kaiserlichen Generalstabs und 
beschrieben von -. 

Fol., St. Petersburg, 1823 1 pp. [iv], 15, [2] 1 

6 copper plates. (Gore.) 

Reitz (F. N.). UebereinenHiilfsheliotropenam 
Fernrohre. 

Zeits. f. Instrumentenk., I, 1881 1 338-340. 

--- Apparat zum Messen von Grundlinien. 
Zeits. f. Vermes., x, 1881 1 233-237. 

Ueber die trigonometrische Verbindung 
von Spanien und Algerien. * 

Hamburg, 1883. 

Remusat (A.): Joma.rd (E.-F.). Lettre a -
snr une nouvelle mesnre trouvee a Memphis. 

Paris, 1827. 
Title in full under jOMARI> (li.·F.). 

Rena.udin (Louis Fre.ni;:ois Emile). Des oscil
lations du pendule simple dans le vide. 

4°, Strasbourg, 1830, pp. iv, 9. 

Renier (Charles). Pendule. 
Encyclopedie Moderne, XXIII, Paris, 1852, 

523-542. 
Renny (Thomas). Ueber die trigonometrischc 

Vermessung von lndien. 
Ann. d. Erdkunde (Berghaus), VIII, 1833, 

75-76; I, 1836, 353-359. 
Renow (Fr.). Expose de la methode suivie pour 

la triangulation du departement de la Sarthe. 
4 °, Le Mans,' I8361 pp. 8, I plate. (Paris, 

National.) 

Renwick (James): Babine (E. ). An account 
of experiments to determine the figure of the 
earth by means of a pendulum, vibrating sec
onds, in different latitudes. Revd. by -. 

Journ. Frank. Inst., I, 1826, 164-172, 203-
213. 
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Renwick (James). On the plans, arrangements, Respighi (Lorenzo). Esperienze fatte al R. 
and methods proposed and used by Mr. F. R. Osservatario de! Campidoglio per la determi-
Hassler, with a view to an accurate survey nazione de! valore della gravita. 
of the coast of the United States by F. W. Accad. d. Lincei, Atti, xu, 1882, 346-369. 

Bessel. Transla:ed "by-. . I Rethwisch (E. ). Der Irrthum der Schwerk-
Am. Jour. Sci., XVI, 1829, 225-234; Phil. rafthypothese. 

Mag. (Taylor), VI, 182~, 401-409; Hassler (F. 2 Aufi. Freiburg i. B. 1884, pp. i :9. 
R.). Documents relatmg to the survey of the 
coast, I, I834, 50-67. 

Commending the methods and instruments 
employe~ by Hassler for originality and 
excellence. 

Rep. f. phys. Tech. (Carl), for Repertorium 
fiir physikalische Technik, fiirmathematische 
und astmnomische Instrumentenkunde (Carl). 

8°, Miinchen, 1866--67. 

Repertorium fiir Experimental-Physik, fiir 
physikalische Technik, mathemetische und 
astronomische Instrumentenkunde (Carl). 

8°, Miinchen, 1868+. (Washington, Patent 
Office.) 

Repsold (Adolph). Beschreibung eines Basis
Mess-Apparates. 

Astron. Nachr., LXX, 1868, 65-So. 
Fol., Hamburg, 1869, pp. 13. (Berlin, Geo

detic Institute.) 
A report to the permanent Commission europii

ischen Gradmessung. (Lithographed.) 

----: Chisholm (H. W. ). Comparison of the 
scale of - with standard yard. 

1873-74. 
Title in full under CHISOL~I (H. w.) 

Reaal (Henri Aina) .. Note sur.la loi des petites 
oscillations du pendule simple dans un milieu 
resistant. 

Nouv. Ann. de Math., XIX, I86o, 165-170. 

Resal (Henry). Developments sur la question 
relative a l'infiuence de la rotation de la terre 
sur le mom·ement du pendule. 

Nouv. Ann. Math., I, I882, 337-343. · 

--- Traite elementaire de mecanique celeste. 
2• ed., 4 °, Paris, I884, pp. xx, 468. 

Revd. in Jahrb, iib. d. Fortschr. Math., xvi, 
1884, 1078-1082, by L[AMPE]. 

Sur la courbure des lignes geodesiques 
d'une surface de revolution.* 

Nouv. Ann. de Math., 1887, 57. 

Respighi (Lorenzo). Sul moto dal pendolo. 
(H.) 

Accad. Sci. Bologna, .l\lem., 1854, pp. 22. 

Revd. in Rep. f. Phys., XXI, 1885, 215. 

Reuss (Jeremias David). Repertorium com
mentationum a societatibus literariis edita
rum. Secundum disciplinarum ordinem de
gessit J. D. Reuss. 

v, Gottingre, I8o4. 
Longitudo pen<luiorum, 79-8o; Figura magnitu

do telluris, 8<Hl5; Attractio et densitas tel
luris, 85. 

Reuter (A. P. ). Vollstiindiges Handbuch der 
mathematischen Geographie mit einer kurzen 
Darstellung von Construction der Charten, 
kiinstlichen Erdkugeln, und barometrischen 
Hohen- und Nivelle.ment-Bestimmungen, 
nebst einem Verzeichnisse der geographischen 
Langen, Breiten und Hoben dervorziiglicheren 
Oerter, zum Gebrauche fiir den Unterricht in 
den hoheren Bildungsanstalten und zum 
Selbstunterricht. 

8°, Mainz, 1828, pp. xxviii, 498, 5 plates. 
(British Museum.) 

G.estalt der Ertle, JS-97. 

--- Lehrbuch der mathematischen und physi
kalischen Geographie fiir Gymnasien. 

8°, Niirnberg, 1830, pp. xxviii, 466, ·4 plates, 
(Berlin, Royal.) 

Gestalt und Grosse der Ertle, 1, 42-6,j .. 

Revista Oien. Fis. , Madrid, for Revista de los 
progresos de las ciencias exactas, flsicas y 
naturales. 

4°, Madrid, I850-1862 ( 12 vols.). (Oxford, 
Bodleian. ) 

Rex (Fr. Wilhelm). Die trigonometrische 
Punkteinschaltung nach der Methode der 
kleinsten Quad rate unter Anwendunglogarith
mischer Differenzen. 

Zeits. f. Vermes., ·x, I881, 377-386. 

Reymers (Nicolaum). Geodresia Ranzoviana. 
Landrechnen und Feldmessen sammt messen 
allerley Grossen. Alles auf eine leichte, be
hende und vormahls unbekante neue Art 
kiinstlich, griindlich und deutlich beschrieben. 

4°, Lipsire, I583, pp. [84). 
Simple land measuring. 
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Rheiner mzd Klose. Triangulirung des Gross
herzogthums Baden. 

Carlsruhe, 1873. 
Title In full under KLOSE. 

Ricci ( G. ). Rapporto intorno alla misura di una 
base nella pianura di Catania. 

4 °, Torino, 1867, 'pp. 19, l plate. (Gore.) 

--- (Joseph). Derniers travaux geodesiques 
Rhind (William). On the irregularities ot the j· executes en Italie et etablissement de mareo-

earth's surface and the probable mean line of I graphes. 
the terraqueous circumference. Assoc. Franc. Comp. Rend., 1878, l059-lo65. 

Roy. Phys. Soc. Edinb., Proc., l867, 149-152· Riccioli (Giovanni Battista.). Almagestum no-

Ricca.rdi ( Pi~tro ). Cenni sulla storia delle geo- vum, astronomiam veterem novamque com-
desia in Italia prime epoche fin oltre alla meta plectem, observationibus aliorum et .propriis, 
del secolo XIX. novisque theore!Tlatibus, problematibus et 

Bologna, Acad. Sci., Mem., x, 1879, 431-528; tallulio promotam. 
IV, 1882, 441-5o6; v, 1883, 585-682. Rendi- 2 vols., fol., Bononire, 1651, I, pp, xlvii, 762. 
conto, 1879, 84-97; 1883, 79-83; 1884, 44-52. De terrre simul et aqua- figura, 47~. 

4\ Bologna, 1879, pp. 100, l plate. II, .PP· xviii, 675. 

Costruzione di basi geodetiche stabili. De magnitudine telluris, 585-592. 

Accad. Sci. Bologna, Mem., VI, 1885, 678-
682. 

--- Sopra un antico metodo per determinare 
i1 semidiametro della terra. ~ ota del prof. 
Pietro Riccardi. 

4°, Bologna, 1887, pp. 8, l plate. 
Reprint from: Accad. Sci. Bolog'na, Mem., vn1, 

1887. 
The method here referred to was that of Mau

rolico, first published in his Cosmographin, 
Venetiis, 1543. He determined the distance 
from th"' top of n mountain of n known 
height to the horizon; then, regarding the 
enrth as n sphere, computed the radius geo
metric:ally. The same method was after
wards adopted by others, each regarding it 
as original with himself. 

Ricche ba.ch (Giacomo). Esame imparziale della 
triangolazione del P. G. Ruggero Boscovich. 
Memo.ria postuma del cannonico Giacomo 
Ricchebach. 

4°, Roma, 1846, pp. u8, l plate. (British 
Museum.) 

Ricci (Gregorio). Sur !es operations geo<lc
siques effectuees en Halie. 

8°, Paris, 1875, 118o-1192. 

--- Sopra un sistema di due equazioni differ
. enziali lineari di cui fattori integranti dell' 
altra. 

Giornale di Matennat .. , xv, 1877, 135-153. 

Sulla teoria elettrodina mice di Maxwell. 
Nuovo Cimento, II, 1877, 5-27; 93..:116. 

Ricci (G. ). Expose de l'etat actuel des travaux 
geodesie en Halie. Communique A la confer
ence internationale par le commissaire italien, 
lieutenant-general Ricci. 

Int. Geod. Cong., Gen.-Ber., 1864, l8-2r. 

--- et Grimaldi. De semidiametro terrre. * 
Fol., Bononire, 1865.·· 

---: Zach (F. X. von). Notice sur !cs oper
ations geodesiques de -. 

Corr. Astron. (Zach), II, 1819, u5-126. 

Ricco (Amniba.le). Immagine defonnata del 
sole rifles.'>o sul mare, e dipendenza della 
medesima dalla rotondita della terra. 

;Atti. d. R. Acc. <lei. Lincei. (4) Rendic. 4, 
450-454. 

Rilevamenti geodetici e topografici dell 
Etna eseguiti dal R. Instituto geografies mili
tare. 

Acad. Gioenia in Catania, Bo!., I.., 1897, 2. 

Determinazione della gravitll relativ fatte 
Regione Etnee e nella Sicilia orientale. 

Acad. Lincia, VII, 1898, 14. 

Richa.rz (Franz) 1111d Koenig (Arthur). Eine 
neue Methode zur Bestimmung der Gravita
tions-Constante. 

K. Ak. d. Wiss., Sitz.-Ber., lS84, 1203-1205; 
Nature, 1885, 26o, 484. 

-- 1md Xriga.r-Menzel (Otto). Die All
nahme der Schwere mit der Hohe, besti
munt durch Wagungen. 

Berlin, Akad .. d. \Viss., Math. u. Naturw. 
Mittheil, 1893, 81-107. 

--- 1111d--- Waage zur Bestimmuug der 
mittleren Dichtigkeit der Ertle. 

Zeits. f. Instr., xrx, 1899, 40-56. 

-.-- Bemiihungen zu dem auf dew interna
tionaleu Physischen Congress zu Paris von 
Hern C. V. Boys iiber die Gravitations-Con-
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Richarz (Franz)-Continued. 
stant und die Mittlere Dichtigkeit der Erde 
eistatteten Bericht. 

Naturwis. Vereins zu Greifswald, Mitteil, 
XXXIII, 1.9<:>I, I-7. 

--- 1111d Krigar-Menzel (Otto). Bestimmung 
der Gravitationsconstante und der Mittleren 
Dichtigkeit der Erde durch Wagunger. 

Aus dem Anhang zu den Abhandlungen der 
K. Acad. d. Wiss. Berlin, I878. 

--- 1md --- Die Abnahme der Schwere 
mit der Hohe bestiment <lurch \Vagungen. 

K. Acad. d. Wiss. Sitzber., 1893, I63-183; 
Sr-JOI; I8g6, I305-I308. 

\Viedermann, 5I, 1894, 559-583, r,xx1, 18g8, 
177-193. 

Revel. in Natur. Ix, 1894 1 667; xxr, 1897, 145-157; 
Fort. d. Phys. I,., 3, 1894, 523-524; Niederrheim 
Gessel, Sitzber, 1894 1 51~3; Naturwiss Rundw 
schau, 1x, 1894,667; Zeits. f. Instr., xvu, 1897, 
ll!r12l; Nature, LIX, 1878, 93; Math. Nat. 
Wiss., Mittheil., IX, 18¢, 683-6<)6. 

Riche de Prony (G.-C.-F.-M.). See Prony 
,(G.-C.-F . .,.M.-R. de). 

Richer (Jean). Observations sur l'inclinaison 
de l'aiguille aimantee et sur !es differentes de 
longueur du pendule a Paris c.t a Caye:ine. 

Acad. <l. Sci. Paris, Hist., i, 116-117. 

De la longueur du pendule a secondes de 
temps (observee a Cayenne). 

Acad. d. Sci. Paris, Mem., vii, 87-88. 

Observations astronomiques et physiques 
faites en l'ile tle Cayenne. 

(Printed in I679), pp. 71. 
It is No. 2 of Recueils d'observations faites en 

plusieurs voyages, par ordre de S. M. pour 
pcrfectionner l'astronomic et la gl~graphie; 
avec divers trait~s astronoruiques, par MM. 
de l'Acadl!mie royale des sciences, fol., 
Paris, 1693. (Oxford, Hodleia".) 

Mention originale (unique) de son experi
ence decisive du pendule de I672. 

Hist. Acad. d. Sci., IV, I73I, 87. 
Refers to his experience with the clock which 

confirmed Newton's hypothesis that the 
earth is an oblate spheroid. 

Riemann. Ein Beitrag zu den l'ntersuchungen 
iiber die Bewegung eines fliissigen gleicharti
gen ellipsoides. 

Gott. Abhandl. Gesells. Wissen, IX, I86o, 
Math. 3. 

Riemann (B. ). Vorlesungen iiber Schwere, 
Elektricitiit und Magnetism us.* 

Hannover, 1876. 

I 
Righi (A.). Apparat fiir die Zusammensetzung 

der Schwingungen Zeweier Pendel. 
.

1

. Zeits. f. Instr., XIX, 1899, 88-89. 

Ritchie (Archibald Tucker.) The dynamical 
I· theory of the formation of the earth, based on 

the assumption of its non-rotation during the 
whole period called "The Beginning." 

2d ed., 8°, London, 1854, pp. xv, 704. 
(Washington, Congress.) · 

Ritter (A.). Untersuchungen iiber die Hohe 
der atmosphare und die constitution ga£
formiger Weltkorper. 

Ann. d. Phys.' XIII, 188I' 36o. 

Ritter (Elie). Manuel theorique et pratique de 
I 'application de la methode des moindres 
carrcs au calcul des observations.* 

8°, Paris, 1853-1858. 
PoGGENDOR~'F, II, 1439. 

--- Recherches sur la figure de la terre. 
Soc. Phys. de Gencve, Mem., xv, 186o, 

441-465; XVI, 1862, 165-194. 
Published separately, 4°1 Gen~ve1 186o, pp. 'Jj, 

1862, pp. 30. (Gore.) 

Ritter (Friedrich). lTeber die Pehler der Win
kclmessungen mittelst Theodolit. 

Alig. Bauzeit. (Forster), XXXIII-IV, 1868-
69, l I2-I25. 

Rivero (Francisco Diaz). Las medidas geode
sicas y las bases inferidas de observaciones 
astronomicas. 

Soc. Cien. Antomo Alzate, Mem., x, 1 Sg()--
1897, II5-I33· 

Robert de Vaugondy (Didier). Memoire sur 
une question de geographie pratique, si 
l'aplatissement de la terre peut ctre rendu 
sensible sur !es cartes, et si Jes gcographes 
peuvent le negliger sans ctre taxes d'inexac
titude? 

4°, Paris, 1775, pp. viii, 37. (Paris, Ka
tional.) 

Robert (Henri). Usage du table des longueurs 
du pendule. 

8°, Paris, pp. 4, I plate. 
Time-keepers. 

Roberts (Frank C. ). The figure of the earth. 
Van Nostrand's '.\lag., xxxn, 1887. 228-242. 

Afterwards published in Van Nostrand Science 
Series, No. i9· 18°, New York, 1885, pp. iv1 

95. (Gore.) 

Roberts (Michel). Sur quelque proprietes des 
lignes geodesiques et des lignes de courbure 
de l'ellipso'ide. 

Journ. de Math. (Liouville), XI, I846, r-4. 
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' Roberts (Michel). 
l' ellipsoide. 

Les lignes geodesiques sur Rodriguez (Joseph)-Continued. 

Joum. de Math. (Liouville), XII, 1847, 491-
492. 

xxxm, 1S12, 321-334; Phil. Mag. (Tilloch), 
XL.I, 18I3, 20-3I, gD-IOO. 

--- Kouvelles proprictes des lignes geode- ,

1

' · 

siques et des lignes de courbure sur l'ellip
soi:de. 

Attributes the error ju this work to error in lat
itude detenuinations and to the fonnula 
used in computi11g the sides of the triangles. 

Gregory (0.). Remarks on -'s ani
madversions on part of the trigonometrical Journ. de Math. (Liouville), xm, 1S4S, 

I-II. 

Roberts (William). Sur une ligne geodcsiquc 
de l'ellipsoide. 

Journ. de Math. (Liouville), 11, 1857, 2I3-
216. . 

Robertson (C. ). Is the earth a planet? Study 
in physical and mathematical geography. 

S0
, Edinburgh, 1897, pp. S, Sr. 

Roche (ll'ldouard-Albert). Recherches sur la 
figure de la terre .. 

Acad. d. Sci. Paris, Comp. Rend., xxv11, 
I848, 443, 

--- Memoire sur la variation de la pesanteur 
au-dessours· de la face de la terre. 

Acad. d. Sci. Montpellier, Mem., n, lS54, 
251. 

--- Note sur la loi de la densite a l'interieur 
de la terre. 

Acad. d. Sci. Montpellier, Mem., III, 1855-
185;, 107-124; Acad. d .. Sci. J>aris, Comp. 
Rend., XXXIX, 1854, I2I5-I2I7; Cosmos, VI, 
1854, 26. 

--- Sur l'aplatissement terrestre et la distri
bution de la matiere a l'interieur de globe. 

Assoc. Franc., Comp. Rend., 1879, 187-190. 

--- Sur l'etat interieur du·globe terrestre. 
Acad. d. Sci. Paris, Comp. Rend., xcnr, 

1881, pp. 364-365; Montpellier, Acad. Mem. 
x, 188o-1884, 221-264. 

Rochelle (Roux de). Mcmoire sm la fixation 
d'un premier mcridien. Lu a la societe de 
geographie, le 4 Octobre, 1S44. 

Bull. Soc. d. Geog., xv, Paris, I845, I45-153. 

Rodenbach (Constantine). Note sur l'ctalon 
prototype universe! des mesures de longueur. 

Acad. de Belgique, Bull., XXIX, 1870, 559-
575, 

Rodriguez (Joseph). Observations on the 
measurement of three degrees of the merid
ian in England by Lieut.-Col. William Mudge. 

Roy. Soc. London, Phil. Trans., en. 1812, 
321-351: Journ. ~at. Phil. (Nicholson), I 

survey of England. · 
Phil. Mag. (Tilloch), XI,I, 1813, 178-194. 

---: Gregory (0. ). Dissertations and letters 
of - regarding the survey of England. 

London, 1815. 
Title in full under GREGORY (0.), 

--- l\Icmoire sur I 'attraction des spheroldes. 
Ecole l~olytech., Corr., III,· l814-I816, 

361-385. 

---: Delambre (J.-B.-J. ). Reflexions sur 
un memoire de - sur la mesure de trois degres 
du meridien en Angleterre .. 

Conn. d. Temps, 1S16, 256-274. 

--- Ueber d~e Grossenverhiiltnisse des Erd
spharoids. 

Zeits. f. Astron. (Lindenau), III, I8I7, 71-SI. 

I 
Roedel (E. ). Ableitung eincr neuen Fonnel fur 

den Flachen-inhalt der Zone einer Rotations-
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On two forn1s of comparators for meas
ures of length. 

8°, New York, 1879, pp. 12. 
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delle osservazioni fatte in Roma ed in Rocca 
di Papa sulle oscillazioni microscopiche dei 
pendoli. 

Bullettino del Vulcanismo Italiano, Roma, 
II, 1875, 103-1o6; Accad. d. Lincei, Atti, 
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1874, 1825-1828. 

-- : Abbadie (A. d'). Note accempagnant 
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puted, of the terrestrial arc of the said 
meridian. 

Roy. Soc. London, Phil. Trans., :r.xxvu, 
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de Prony. 

4°, Paris, l]91, pp. vii, lxxx, 157· (Vienna, i 

War Office.) 

---: Galbraith (W. ). Recomputation of -'s 
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B. (F.): L'Isle de la Croy~re (J.-N. de). 
· Proposition de Ia mesure de la terre en Russie. 
Translated by-. 

Roy.. Soc. London, Phil. Trans., XL, 1737-38, 
27-51. 

Babine (Bir Edward). An account of experi
ments to determine the acceleration of the 
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Revd. by RENWICK (J.), Journ. Frank. Inst., 
1, 1826, 164-172, 203-213. Revd. in Bull. Sci. 
llfath. (Saigey), VII, 1827, 25-28. 

---: Blosseville. Note sur les observations 
du-. 

Corr. Astron. (Zach), XIII, 1825, 422-427. 

--: Fra.ncceur (L.-B. ). Resultats des ex
periences de-pour determiner la longueur 
du pendule :l secondes. · 

Soc. Philom., Bull., 1826, 65-66. 

---: Ivory (J. ). The grounds for adopting 
the ellipticity of the earth as deduced by -. 

Phil. Mag. (Tilloch) LXVIIl, 1826, 321-326. 

--- On the measurement of an arc of the · 
meridian at Spitzbergen. 

Quart. Journ. Sci. xxr, 1826, 101-108. 

--- An account ~f the arcs perpendicular to 
the meridian, which are now measuring on 
the continent of Europe. 

Quart. Journ. Sci., l, 1827, 177-204. 

--- An account of Prof. Carlini's pendulum 
experiments on Mont-Cenis. 

Quart. Joum. Sci., II, 1827, 153-159. 

Extract of a letter to Professor Renwick, 
of New York, respecting the report on the 
subject of the weights and measures of the 
State of New York. 

Quart. Journ. Sci., 1., 1827, 382-285. 
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Sabine (Sir Edward). Reply to Mr. Hender
son's remarks on Captain Sabine's pendulum 
observations. 

Phil. Mag. (Taylor), n, 1827, 176-177. 

--- Experiments to detennine the difference 
in the length of the seconds pendulum in 
London and Paris. 

Roy. Soc. London, Phil. Trans., cxvn1, 
I 828, 35-7 I. 

Revd. in null. Sci. Math. (Saigey), x, 1828, 254-
255. 

Account of M. Bessel's pendulum experi
ments. 

Quart. Journ. Sci., v, 1829, 1-27. 

Experiments to determine the difference 
in the number of vibrations made by an in
variable pendulum in the Royal Observatory 
at Greenwich, and in the house in London in 
which Captain Kater's experiments were made. 

Roy. Soc. London, Phil. Trans., 1829, 83-102. 

--- Nouvelles experiences sur le pendule. 
Corr. Math. (Quetelet). 

Revd. by I,. (Fr.), Dull. Sci. Math. (Saigey), XII, 
t 829, 231\-239. 

On the reduction to a vacuum of the 
vibrations of an invariable pendulum. 

Roy. Soc. London, Phil. Trans., 1829, 207-
239. 

On the reduction to a v~cuum of Captain 
Kater's convertible pendulum. 

Roy. Soc. London, Phil. Trans., 1829, 331-
338. 

--: Fallows (Fearon). Observations made 
with the invariable pendulum. Note by-. 

Roy. Soc. London, Phil. Trans., 1830, 153- 1 

175. 

Experiments to determine the difference 
in the number of vibi-ations made by an inva
riable pendulum in the royal observatories of 
Greenwich and Altona. 

Roy. Soc. London, Phil. Trans., 1830, 239-

249. 

Experi~ents to ascertain the correction 
for variations of temperature, within the lim
its of the natural temperature of the climate 
of the south of England, of the invariable 
pendulum recently employed by British ob
servers. 

Roy. Soc. London, Phil. Trans., 1830, ·251-

255. 
10515-03- 46 

Sabine (Sir Edward). Experiments on the 
length of the seconds pendulum at the Royal 
Observatory of Greenwich. 

Roy. Soc. Loudon, Phil. Trans,, 1831, 459-
488. 

Babitsch (A. N. ). See Sawitsch (A. N. ). 
Babier (G. ). Beobachtungen iiber die irdische 

Strahlenhrechung. * 
Dorpat, 1839. 

--: Struve (F. G. W. ). 
tions gcodesiques de -
1837. 

Resultats des opera
en 1836 et 

Acad. de St.-Petersbourg, Bull. Phys. Math., 
VIII, 1850, 337-368; Conn. d. Temps, 1853, 
49-78; A cad. d. Sci. Paris, Comp. Rend., xxx, 
1850, 541-549. . 

Sadebeck (Benjamin Adolph Moritz). Trian
gulation der Stadt Breslau. 

4°, Breslau, 1855, pp. 30. (British Museum.) 
Festschrlft zur Feier des 25jiihr. Amtsjubiliiums 

des Gytnnasiums, Director Dr. SchOnborn 
in Brestnu. 

Ueber die neueren, zur Bestimmung der 
Gestalt und Grosse der Ertle unternommenen 
Messungen. 

Schles. Ges., Jahresber., xr.r, 1863; 23-24. 

-- und Bremiker (C.). Bericht des Cen
tralbiireaus der europaischen Gradmessung. 

Int. Geod. Cong., Gen.-Ber., 1868, 30-34. 

Ueber die im Jahre 1869 ausgefiihrten 
geodatischen Arbeiten fiir die europaische 
Gradmessung. 

Schles. Ges., Breslau, Ber., XLVII, 1869, 
301-307. 

Bericht iiber die Thatigkeit des geodat
ischen Instituts, 1869, 18701 1872, 1873, 1Sj8, 
1879, 188o, 1881-82. 

Title in full under 11AE.Y1'R (J. J. ). 

Entwickelungsgang der Gradmessungs
Arbeiten, mit einer Uebersichtskarte der deut
schen Gradmessungs-Arbeiten. 

8°, Berlin, 1876. 
VIRcuow (R. ). S.a.111111lung gctneinschaftlicher 

Wissenschnften, Ser. XI, Heft 258, pp. 727-770. 

Schreiben an den Herausgeber. [Regard
ing the precision of the '' Kiistenvermessung" 
and the " Bonner Basis."] 

Astron. Nachr., 1,xxxvn, l8i6, 29. 

Vb'ersicht Jer Triangulations-Arbeit der 
europaischen Gradmessung vom Inselsb~rg 
bis zur Taunuskette. 

Ilreslau, Schles. Gesell., Jahresber., 1876, 
73-83. 
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Badebeck (Benjamin Adolph Moritz). Zus
ammenstellung der Literatur der Gradmes
sungs-Arbeiten. 

4°, Berlin, 1876. 

--- Schreiben an den Herausgeber. [Con
taining a refutation of a theory advanced by 
Jordan concerning the mean error in angle 
measurements.] 

Astron. Nachr., LXXXIX, 1877, 29-32. 
See JORDAN. yeber d./Bestimmung, etc. 

--- Ueber den Einfluss der Lothablenkungen 
auf Winkelmessungen. 

Astron. Nachr., xc, 1877, 113-u8; xc1, 1877, 
145-152. 

--- Hilfstafel fiir die Differcnz zwischen dem 
spharoidischen ' und spharischen Langen
U nterschiede zweier Pnnkte auf der Erdober
flache. 

Astron. Nacbr., xcv, 1879, 207-220. 

--- Uber die im Herbste ( 1879) erfolgte 
Neumessung der scblesischen griindlinie bei 
Strehlen. 

Breslau, Schles. Gesell., Jahresber., 1879, 
442-446. 

--- Literatur der praktischen und theoreti
schen Gradmcssungs-Arbeiten. 

Int. Geod. Cong., Gen-Ber., r88o, ix, 1-loS. 
Also published separately. 

--- Das hessische Dreiecksnetz. Publication 
des konigl. preuss. geodatischen Instituts. 

4°, Berlin, 1882, pp. vi, 230, 5plates. (Gore.) 

--- Ueber eine neue Methode, die Ausdeh
nung van Maasstiiben zu bestimmen. · 

Leopoldina, XIX, 1883, 141-144. 

S!i.chs Ges. Wiss., math.-phys. Cl., Ber., for 
Bericht der sachsischen Gesellschaft der 
Wissenschaften, mathematisch-physikalische 
Classe. 

8°, Leipzig, 1849+. (Washington, Con
gress.) 

S!i.nger ( TheodoJ'). Verallgemeinerung des zu
sammengesetzten Pendels. 

8°, Cassel, r88o, pp. 35. (Berlin, Royal.) 

Safarik. Beitrag zur Geschichte des Horizontal
pendels. 

Ges. d. Wiss., Prague, 1872, 51. 

Sil.fford (Truman Henry). On the method of 
·least squares. 

Am. Acad., Proc., II, 1876, 193-201. 

Sa.ga.sta (Bernardo Mateo). Rapport sur les 
travaux gcfodesiques executes par l'Institut 
Geographique et Statistique, d'Octobre 1896, 
a Octobre l 898. • 

Int. Geod. Cong., Verhandl., 1898, I, 443. 

S[a.igey (Jacques.-Frededc)]. Sur Jes opera
tions geodesiques executees en Italic par les 
ingenieurs-geographes frans:ais. 

Bull. Sci. Math. (Saigey), III, 1825, 238-239; 
Conn. d. Temps, 1827, 385. 

---: Carlini (F. ). Lunghezza del pendolo. 
(Eff. Astron., Milano, 1824, 28-40.) Revd. 
by-. 

Bull. Sci. Math. (Saigey), III, 1825 1 298-
301. 

Title in full under CARLINI (F.). 

Ivory (J. ). On the theory of the figure 
of the earth. Phil. Mag., LXV, 1825, 241-249. 
Revd. by-. 

Bull. Sci. Math. (Saigey,), v, 1826, 87-97· 

--: Ivory (J. ). E11ipticity of the earth as 
deduced from experiments made with the 
pendulum. (Phil. Mag., LXVIII, 18261 92:... 
101.) Revd. by-. 

Bull. Sci. Math. (Saigey), VI, 1826, 269-270. 

--- Comparaison des observations du pendule 
a diverses latitudes; faites par MM. Biot, 
Kater, de Freycinet et Duperrey. . 

Bull. Sci. Math. (Saigey), vrr, 1827, 31-431 

171-184; Hertha, XIII, 1829, 287-290. 

--- La pratique des poids et mesures du sys
teme metrique. * 

16°, Paris, 1839. 
POGGENDORFF, II, 735. 

--- Sur la figure de la terre, detenninee par 
les observations du pendule.* 

Saija (G. ). Sulla variazioni della rifrazione at
mosferica. 

Soc. Spetroscopisti Italiana, Mem., X,XVIII, 

1899, 9. 

Saint-Cla.ire-De~le (Henri) et Moscart (ElfU· 
there). Sur la construction de la reg le geod
esique intei:nationale. 

Int. Geod. Cong., Gen.-Ber., 1878, 1-50; 
1879, 1-12. 

--- et --- Observations sur la communica
tion de M. G. Matthey (Reg le en platine iridie 
de l' Association geodesique internationale.) 

Acad. Sci. Paris, Comp. Rend., i.xxx1n, 
1876, 1091-1093. 
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Saint- Ole.ire - Deville (Henri) et Moscart 
(Eleuthbre ). Construction de la regle gcfod
esique internationale et determination de ses 
poids de controle. 

Acad. d .. Sci. Paris, Comp. Rend., I,xxx1x, 
1879, 558-563. 

___ et --- Sur la construction de la regle 
· geodesique intemationale. (Deuxicme me
moire) ( 1879). 

Paris, Ecole Norm. Annales, IX, 188o, 9-20. 

Se.int-German (A de.). Sur la duree des oscil
lations du pendule compose.* 

Soc. Math. de France, Bull., n. 

Saint-Loup (Jean FranQOis Louis). Sur Jes 
proprietes des lignes geodesiques. 

4°, Paris, 1857, pp. 96. 

Se.ke.i (S.) and Yamaguchi E. ). Measurement 
of the force of gravity at Naha (Okinawd) 
and Kagoshima, Japan. 

Sill. Jour. (3) xx1x, 404, Append. to the 
Mem. 5 of Tokio, 1884. 

Salneuve (J.-F.). Cours de topographie et de 
geoMsie. . . 

3°
1 

Paris, 1841; 2° ed., Pans, 1850; 3• ed., 
Paris, 1869, pp. xviii, 663, 24 plates. (Gore.) 

Salomon ( J ahann Michael J. ) . N etrologische 
Tafeln iiber die Masse, Gerwichte. und Miin
zen verschiedener Staaten. 

s0 , Wien, 1823, pp. 323, 1 pl. 

Samter (Heinrich). Theorie des Gaussischen 
Pendels mit Riicksicht auf die Rotation der 
Erde. 

s0 , Berliii, 1886, pp. 99. (Oxford, Bod-
leian.) 

Sands (B. F.). Description and drawing of a 
convenient signal for observing on secondary 
stations. (Sands' heliotrope.) 

U.S. C. and G. Survey, Rep., 1855, 364. 

Sande Bakhuyzen (H. G. van de). Resume 
des travaux geodesiques pendent l'annee 1881. 
(Pays-Bas.) 

Int. Geod. Cong., Gen.-Ber., 1881-82, 84-85. 

___ Resume des travaux geodesiques executes 
dans les Pays-Bas en 1883. 

Int." Geod. Cong., Gen.-Ber., 1883, 257-259. 
___ Resume des travaux geodesiques executes 

dans les Pays-Bas en 1881. 
Int. Geod. Cong., Gen.-Ber., 1881, 259-261. 

___ Resume des travaux geodesiques executes 
dans les Pays-Bas en 1884, 1885 et 1886. 

Int. Geod. Cong., Verhandl., 1884-1886, 178-

182. 

Sande Bakhuyzen (H. G. Van de). Resume 
des travaux geodesiques executes dans Im 
Pays-Bas en 1887. 

Int. Geod. Cong., Ver)1and1., 1887, viii, 1-3. 

-· -- Resume des travaux geodesiques executes 
dans les Pays-Bas en 1888. 

Int. Geod. Cong., Verhandl., 1889, v, 51. 

-- and Schols (M.). Versing der Rykscom
missie voor graadmeting en waterpassing, 
aangaande hare werkzaamheden gedurende 
het jaar 1888. 

Tydschift voor Kadaster en Landmeet
kunde, 1889, 166-168. 

--- Rapport sur les Longitudes, Latitudes ct 
Azimunts. 

Int. Geod. Cong., Ver hand!. , 1890, III; 1892, 
199-487; 1893, 199. 

--- Compensation du Reseau des Longitudes. 
Int. Geod. Cong., Verhandl., 1893, 101-114. 

(Rapport sur les travaux· geodesiques ex
ecutes en les Pays-Bas en 1895.) 

Int. Geod. Cong., Verhandl., 1895, ii, 234. 

-- en Bchols (Ch. M.). Verslag der Rijks
commissie voor graadmeting en waterpassing 
aangaande werkzaamheden gedurende bet 
jaar 1894. 

Tydschrift voor Kadaster en Landmeet
kunde, 1895, 142-151. 

--- en --- Versing der Rijkscommissie 
voor graadmeting en waterpassing aangaande 
hare werk7.aamheden gedurende het jaar 1895. 

Tydschift voor Kadaster en Landmeet
kunde, 1896, 19<>-195· 

--- Rapport sur les travaux geodesiques ex
ecutes clans les Pays-Bas en 1897 et 1898. 

Int. Geod. Cong., Verhandl., 1898, i, 479. 

--- en van Diesen. Versing der Rijkscom
missie voor graadmeting en waterpassing 
aangaande hare werkzaamheden gedurende 
het jaar 1897. . 

Tydschift voor Kadaster en I,andmeet
kunde, 1898, 131-142. 

--- Pays-Bas; rapport sur !es travaux geo
desiques executes en 1899 et 1900. 

Int. Geod. Cong., Verhandl., 1900, 266. 

Sanders (Christopher Xnight). A series of 
tables in which the weights and measures of 
France are reduced to the English standard. 

8°, London, 1825, pp. 109. (Southampton, 
Ordnance Survey.) 
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Hang (Edward). Notice of an erroneous method 
of using the theodolite, with a strict analysis 
of the effects of various · arrangements of 
readers. 

Edinb. Phil. Journ., xxvI, I838, 173-I82; 
Roy. Scot. Soc. Arts, Trans., I, I841, 264-273. 

Criticising the method used by the Ordnance 
Survey. Also concludes that the same in
strutnent is capable of giving tnuch helter 
results by the method of repetition than by 
that of single observations. 

On a method of obtaining the greatest 
possible degree of exactitude from the data of 
a survey. 

Edinb. Phil. Journ., XXVI, r838, 327-346; 
Roy. Scot. Soc. Arts, Trans., J, J84J, 287-304. 

Criticising the Ordnance Survey, saying their 
value of e is I : 149 1 and nu error of 11" 

would change it to I : 99 or 1 : 298. He also 
satirizes the method of allowing for spheri
cal excess, which has been doubtfully com
puted, and showing their observed spheri
cal excess gnve for R. values differing from 
one another by nearly 7,000 feet. He also 
obtains five equations which contain all 
that is needed for deducting, with the 
greatest possible probability of exactness, 
the latitudes and longitudes of the station, 
and the figure of the earth from geodetical 
operations. 

On the proper form for a convertible pen
dulum. 

Eclinb. Phil. Journ., xxxJ, J84I, 34-38. 

Pendulum. 
Encycl. Brit., 8th ed., XVII, J859, 376-388. 

On the deflection of the plummet due to 
Solar and Lunar attraction. 

4°, Edinburgh, J862, pp. 5. 

On our means for estimating the density 
and temperature of.-the earth. 

Roy. Scot. Soc. Arts, Trans., x, J883, 278-
285. 

Sanson. Instruction sur la disposition et la 
tenue des rcgistres de calculs geodesiques. 

Fol., Paris, an XII (18o4), pp. XVI, IO 

tables. (Vienna, War Office.) 

Sansone (Francesco). Measuring the earth's 
surface. 

Pop. Sci. Month., xxx, I886, 242-255. 

Santini (B. ) . Sulla fof7.a centrifuga terrestre in 
quanto sturba la direzione della gravita. 

Annali d. ScienzeMath. e Fisiche, vu, I856, 
.445-453. 

Santini (Giovanni). Elementi di astronomia, 
con le applicazioni a!la geografia, nautica, 
gnonomica e cronologica. 

4°, Padova, J830, J, pp. vii, 303, 3 plates, II, 
pp. 366, 2 plates. (Oxford, Bodleian.) 

Della figura della term, n, 169-195. 

Cenni storici intorno alla misura dell' 
arco del meridiano di 25° 20' eseguita in R us
sia dal J8J2 fino al J852. 

Accad. d. Sci. Padova, Rivista, x, J862, 
37-38. 

Delle recenti ricerche intorno alla vera 
figura della terra, dedota dalle principali 
misnre eseguite nella direzione de' suoi meri
diani. 

1st. Veneto Mem., XI, 1862, 219-267. (Pub
lished separately.) 

4°, Venezia, 1863, pp. SI. 
A notice of the methods of Bessel, Schubert, 

and Clnrke. 

Relazioni intorno alle attrazioni locali 
resultanti nei contorni di Mosca dietro il con
fronto delle posizioni geodetiche con le osser
vazioni astronomiche instituti in diversi punli 

·di quel circondario. 
Ist. Veneto Mem., xu, J864, 77-79. 

Compendiata esposizione del mocl,o piu 
vantagiosa di risolvere una serie di equazioni 
lineari, risultante da osservazioni tntte egual
mente probabili, per la determinazione degli 
elementi di nna proposta teorica. 

1st. Veneto, Mem., XIV, 1870, 477-5w. 

Savander (Otto). Die baltis.che Triangulation 
zwischen Wilborg nnd Abo. Mit. eincr Drei
eckskarte. 

Fcnnia, JV, 1891, l-97. 

Determination relative de la pesanteur a 
Helsingfors, prcccdce d'un apercu sur Jes 
formulcs de reduction. 

Fennia, xv, 1898, 1-195. 

Resnltate der relativen Schweremes
snngen in Helsingfors und Pulkova. 

Astron. Nachr., CJ,, 1899, ·97-Io2. 

Sawitsch (Alexis). Auszug aus He.rm C. F. 
Gauss' Untersuclmngen iiber die Ilereclmung 
trigonometrischer Messungen. 

Acad. de St.-Petersbourg, Bull. Cl. Phys. 
Math., VI, 1848, 257-266. 

---: Struve (F. G. W. ). Resultatsdeopera
tions geodesiques de - ... en J836 et 1837. 

Acad. de St.-Petersbonrg, Bull., VIII, J850, 
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Sa.witsch (Alexis )-Continued. 

337-368; ·conn. d. Temps, I853, 49-78; Acad. 
d. Sci. Paris, Comp. Rend., xxx, r850, 54I-

549· 
Die Anwemlung der \Vahrscheinlich

keitstheorie auf die Berechnung der astrono
mischen Beobachtungen und geodiitischen 
Messungen, oder die. Methode <le kleinsten 
Quadrate. Deutsch bearbeitet von C. G. 

Lais. 
s0 , Leipzig, I863, pp. vi, 338. (British 

Museum.) 
'I'his is a trnnslntion of a work in Russian, pn\.>.. 

Jished nt St. Petersburg, 1857. 

--- and Lenz (R. ). Pendulum observations, 
made in r865 at St. Petersburg, Tomea.* 

Acad. de St.-Petersbourg, Appendix. 

___ and Smyslow (P. M. ). Pendulum ob
servations in r866 at Pulkowa, Dorpat.* 

Acad. de St.-Petersbourg, Appendix. 

Sur la determination de la resistance de 
}'air au mouvement du pendule. 

Acad. de St.-Petersbourg, Bull., IX, I866, 
477-482; Mel. Math. Astron:, III, I866, 681-

688. 

___ and Smyslow (P. M. )~ Pendulum ob
servations in 1~9. at St. Petersburg, 

Vilna.* 
Acad. de St.-Petersbourg, Appendix. 

Les· variations de la pesanteur dans les 
provinces occidentales de l'empire russe. 

Roy. Astron. Soc., Month. Not., xxxI, 187I, 
221-224; Mem., XXXIX, 1872, I<J-29. 

Revd. in Jnhrb. lib. d. Fortschr. d. !Vlnth., I\', 

1872, 575, by G1.R. [Gl.AlSHER). 

Analyse des observations faites au Cau
case sur les refractions terrestre. 

Acad. de St.-Petersbourg, Bull., xx, 1875. 

-: Pla.nta.mour (E. ). Recherches experi
mentales sur le mouvcment simultane d'un 

· pendule et de ses supports. Revd. by -. 
Astron. Ges., Vierteljahrs., XIII, 1878, 264-

274. 

I.es 'longueurs du pendule a secondes a 
Pulkowa, St.-Petersbourg, et aux differents 
points de la Russie occidentale, corrigees de 
}'influence produite par la fiexion des supports 
du pendulc construit par M. Repsold. · 

Roy. Astron. Soc., Mem., XLIV, 1877-1879, 
307-315; Month. Not., XXXIX, I878-1879, 

365-366. 

Sa.witsch (Alexis). Quelques remarques sur la 
determination de la longueur du pendule a 
second es. 

Int. Geo<l. Cong., Gen.-Ber., 1883, 30-32. 

Saxton (Joseph) and Hilga.rd (J. E. ). De
scription of an apparatus for measuring sub
sidiary base lines. 

U. S. C. aml G. Survey, Report, 1856, 308-
310. 

SAXONY. 
llRUllNS (C.). llericht iiber die geodiitischen uml 

astrouotnischen Arbeiten in1 KOnigreich Snchsen. 
Int. Geod. Cong., Gen.-Der., 1865, 35-37; 1866, 45-46; 

1867, 12-15; 1872, 53-57; 1873, 2<)-32; 1875, 215-216; 
1876, 1i2-123; 1877, 304-305; 1878, lo6-110; 188o, 36-37. 

FERRERO (A.). Triangulation of Saxony. 
Int. Geod. Cong., Verhnndl., 1892, II; 1895, II; 18g8, 

l, 419-4W. 

JORDAN(W.); NAGEL(A.). Astronomischgeodiitische 
Arbeiteu fiir die europiiische Grodmessung im 
KOnigreiche Snchseu. 

Revd. by Zeitz., f. \'ermes., xx, 1891, 47-58. 

NAGEL(A.). llericht ti her die geodiitischen Arbeiteu 
in1 KUnigreich Sachsen. 

1 

Int. Geod. Cong., Gen.-Der., 1864, 37-41; 1870, 58-6o; 
1871, 54-55; 1881-S2, 126-129; "1884-1886, 218-227. 

-- Die Vermessungen im Konigreich Sachsen. 
Dresden, 1876. 

-- Die Resultnte der Erdmessungsarbeilen im 
KOnigreich Sachseu. 

Der Civilingenieur1 189o, 2u-231. 

-- Astronomisch geodiit!sche Arbciteu fiir die 
europO.ische Grndntessung int KOnigreich 5acb
sen. 

llerlin, 1889. 
Revd. by Jordan, Zeits., f. Vennes., xx, 1891, 47-,58: 

SCHIFl'NER (A.). Ueber dns gebrauchle Grundmnss. 
Aun. d.1 F.rdkunde (Berghaus), VIII, 1833, 64-74; x, 

1834, 85-100. 

WElSBACll (J. ). Auszug nus dem Dericht der k. siichs. 
Con1n1ission der 111itteleuropli.ischen Grndntes
suug. 

Int. Geod. Cong., Gcn.-Her., 1863, 26-27; 1865, 32-35; 
1866, 43-45; 1868, 49-53; 1869, 58-6o. 

-- Europiiische Grndn1essung i111 KOnigr. Snch
seu. Aslronomisch-geodiitische Arbciteu filr die 
Grnd1nessung int KOnigreichc Snchsen. 4 Ab
theilungen. 

4°, Berlin, 1882-1886. 

Schaar (Matthieu). Sur le mouvement du 
pendule en ayant egard au mouvement de 
rotation de la terre. 

Acad. de Belgique, Mem., xxv1, 1851, 1-14. 

Rapport de M. Schaar sur un memoire de 
M. Moligny relatif at{x experiences pour 
determiner la <lensite de la terre. 

Acad. de Belgique, Bull., XIX, 1852, ii, 
476-481. 
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Schaefer ( H. W. ) . Die astronomische Geo-1 
graphie der Griechen bis auf Eratosthenes. 

8°, Flensburg, 1S73, pp. 32. (Gore.) 

Schi:i.fer (Wilhelm). Entwickelung der An
sichten des Alterthums iiber die Gestalt und 
Grosse der Erde. 

4°, Insterburg, 1868, pp. 26. (Gore.) 

Schaffer (H. ). Vorlesungen iiber Geodasie. * 
S0

, Jena, n. d. 

Scha.ubach (Johann Konrad). Geschichte der 
griechischen Astronomie bis auf Eratosthenes. 

S0
, Gottingen, 18o2, pp. xviii, 507, 4 plates. 

(British Museum.) 
Vennuthung iiber die Kriinunung der F:rde, 

22q-281. 

Schaw (H. S. ). Pendulum observation in the 
northern and southern hemispheres. 

Nature, LIII, 18¢, 222. 

Bcheda ( G. ). Dreieckskartc fiir <lie l\iitteleuro
paische Gradmessung. * 

Fol. 1S59. 

Scheel (K.) und Diesellhorst (H. ). Bestim
mung der Aenderung der Schwere mit der 
Hohe auf dem Griindstuck der Physikalisch
Technischen Reichsanstalt. 

'Vissen Abh. d. Phys. Tech. Reichsanstalt., 
1895, II, 185. 

Revd. in Zeit. f. Instr., 18<)6, 25. 

SchefBer (Herman). Ueber die mittlere Dich
tigkeit der Erdc. 

Zcits. f. l\fath. (Schlomilch), x, 1S65, 224-
227. 

Schell (Anton). Uber die Bestimmung der 
Mittleren Dichtigeit der Erde. 

4°, Gottingen, 18¢, pp. 39. 

Schenze und Gruber. Handbuch der Geodasie 
und der Ermagnetismus. 

Budapesth, 1883-S4. . 

Schenk (J. ). Ueberdie Bestimmung der Dimen
sionen des Erdkorpers aus Messungen von 
Meridianbogen. 

8, Olmiftz, 1856, pp. 27. (Gore.) 

Scherffer (Karl). Trigonometrischer Versuch 
von der Wahl des Standes, aus welchen man 
die Entfernung zweyer Oerter abmisst, deren 
nur einem beyzukommen ist, wenn in Bes
timmung der no~higen Winkel entweder nur 
in einem, oder in zweyen ein Febler begangen 
wird. · 

8°, Wein, 1766, pp. 43, 2 plates. (Berlin, 
Royal.) 

Bchering (Ernst). ErweiterungdesGauss'schen 
Fundamentalsatzes fiir Dreiecke in stetig 
gekriimmten Flachen. 

Ges. d. Wiss. Gottingen, Xachr., 186S, 3S9-
391. 

Schiaparelli (G. V. ). Delle operazioni fatte 
negli anni I857-58-64 alla R. specola di Brera 
determinare il rapporto del klafter normale di 
Vienna col metro legale di Francia e colle per
tiche impiegate nel 1788 per la misura della 
base de! Ticino. 

!st. Lotnbardo, Rend., l, 1864, 312-316; 8°, 
Milano, 1866, pp. 41; Eff. Astron. Milano, 
1866, 3-41. 

--- Sulla compensazione delle reti trigono
metriche di gra11de estensione. 

!st. I,ombardo, Rend., II, 1S65, 348-359; III, 
1S66, 27-41. 

-- Sul principio della media arithmetica nel 
calcolo dei resultati delle osservazioni. 

Ist. Lo111bardo, Rend., l, 1868, 7S1-77S. 

Schiaparelli (G. N.). Sur le principe de la 
moyenne arithmetique. 

Astron. Nachr., LXXXVII, 1875, 55-58, I4l-
142. . 

Revd. in Jnhrb. iib. d. Fortschr. d. l\Inth., VII, 
1875, 109. 

Schiavoni (Federigo). Sulla misurn della base 
geodetica cseguita in Puglia. 

S0
, Napoli, 1861, pp.· 14. (Gore.) 

- Principii fo11da111entali intorno alla misura 
di una base geodetica esposti dal -. 

S0
, Napoli, 1S62, pp. [ii], 62. (Gore.) 

--- Confronto tra la base di Napoli e quella 
di Castelvolturno. * 

8°, Napoli, lS63. 

--- Intorno a' lavori geodetici nella citti\ di 
Napoli.* 

Napoli, 1863. 
--- Relazione sulla base misurata ne• piani di 

Catania, e sulla rete circonstante. 
Int. Geod. Cong., Gen.-Ber., 1865, 58-67. 

--- Relazione sugli studii fatti per assegnare 
ii coefficiente di temperature, e la lungheua 
della tesa del Spano inviata a Berlino. 

Int.-Geod. Cong., Gen.-Ber, 1866, 16-2I. 

-- Sulla base geodetica misurata in Sicilia 
nella piana di Catania l' anno 1S65. 

8°, Nap01i, I867, pp. 12, I plate. (Gore.) 

--- Osservazioni geodetiche sul Vesuvio ese
guite in aprile I868. 

4° 1 n. d., pp. 8, I chart. (Berlin, Geodetic 
Institute.) 
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Schiavoni (Federigo). Relazione sulle esperi
enze fatte 1869 del gabinetto geodetico dello 
stato maggiore per determinar: ~efinitiva
mente i1 rapporto fra la tesa itahana e la 
prussiann. 

4°, Napoli, 1869, pp. 26. (Berlin, Geodetic 
Institute.) · 

--- Relazione su' lavori geodetici che i1 corpo 
dello stato maggiore italiano va compiendo 
per contribuire alla misura del grado europeo. 

Int. Geod. Cong., Gen.-Ber., 1871, 25-3I. 

- Osservazioni geodelische sul Vesuvio, ese
guite nell' anno 1872. 

[Napoli, 1872], pp. 6, I plate. 

___ Relazione sul calcolo della triangolazione 
di 1mo ordine, fra la Calabrie e la Basilicata. 

Int. Geod. Cong., Gen.-Ber., 1872, 4-6. 

- Principii di geodesia. 
I: Napoli, I863, pp. [ii], 300, 9 plates; II: 

Napoli, I864, pp. 226, 4 plates. (Berlin, Geo
detic Institute.) 

Schieber (Guido). Geodasie. Anleitung zum 
geometrischen Theilen der Grundstiicke. 

go, Mannhcin, 1857, pp. VI, 185 (Gore). 
Treats only of division and partition of land. 

Schiegg (Ulrich). Ueber die Vermessung von 
Bayern, nebst Bemerkungen von Zach. 

Mon. Corr. (Zach.), VIII, 18o3, 354-355; x, 
I8o4, 253-267, 278-288. 

Schiil'ner (Albert). Ein Wort iiber das bei den 
sachsischen Landesvermessungen gebrauchte 
Grundmass, ingleichen iiber die Breiten- und 
Langen-Angaben der Herren Oberreit und 
Lohrmann. 

Ann. d. Erdkunde (Berghaus), VIII, 1833, 

64-74. 
- Noch einige Bemerkungen iiber die sach

sischen Landes-Vermessungen. 
.Ann. d. Erdkunde (Berghaus), x, 1834, 

85-100. 
Schimpf (Ernst Reinhold). Eine Verallge

meinerung des Pendelproblems. 
go, Halis Sax., 1882, pp. 32. (Oxford, 

Bodleian.) 
Sclundler. Ueber Fehler bei der Berechnung 

eines ebenen Dreiecks. * 
4°, Prag. 

Schinz (Emil). Ueber die Schwingungen des 
Reversionspendels im widerstehenden Mittel. 

40, Aarau, 1847. (Berlin, Royal.) 
zur Feier der 25. Lehrwirksamkeit des Rec

tors der Aargauischen Kantonsschule, 23-40. 

Schitltz ( Oskar Emil) 1md Fee.rnley ( C.). 
Publication der norwegischen Commission 
der Gradmessung. 

Christiania, l88o-1882: 
Title in full under FEARNLEY (C.). 

Resultate der in dem nordlichen Theile 
Norwegen ausgefiihrten Pendelbeobachtun
gen, nebst einer Untersuchungen iiber den 
Einfiusse von Bodeners~hiitterungen auf die 
Schwingungszeit eines Pendels. 

8°, Kristiania, 1894, pp. 42. 

--- Resultate der in Sommer 18941 in dem 
siidlichen Theile Norwegens ausgefiihrten 
Pendelbeobachtungen. 

Vid. Selskabr Skrifter, 1895, No. 4, pp. I6. 
Revd. in Ann. a. Phys. u. Chem., xix, i895 1 21, 

740. 

Bericht iiber die Schwerebestimmungen 
in Norwegen. 

Int. Geod. Cong., Verhandl., 1900, 234-237, 
1895, II, 236-237. 

--- The Norwegian Polar Expedition, I893-
I896. 

Scientific results, edited by Fridtof Nansen. 
VIII, Results of the observation and some re
marks on the condition of the constitution of 
the earth's crust. By -. 

4°, London, I9001 pp. 90. 
Revd. In l'hysikalische Zeitschrift, II, 1901, 565-

567. 

Schlaefli (Ludwig). Bemerkungen iiber confo
cale Flachen zweiten Grades und geodatische 
Linie auf dem Ellipsoid. 

Naturf. Ges. Bern, Mittheil., 1847, 97-10I. 

--- Losung einer Pendel-Aufgabe. 
4°, Bern, 1867, pp. 27. (Gore.) 

[Zum Lections-Katalog der Berner Hochschule, 
1867.J 

Schlebach. Ueber Genauigkeit und Brauchbar
keit des Messrades bei gewohnlichen Langen
messungen. 

Zeits. f. Vennes., VI, 1877, 24I-249. 

-- und Xoppe (C.). Der Basisapparat des 
C'..eneral Ibanez und die Aarberger Basismes
sung. 

Nordhausen, 1881. Revd. by-. 
Zcits. f. Vermes., XI, 1882, 95""98· 

--: J'otde.n (W. ). Handbucli der Vermes
sungskunde. Revd. by -. 

Zeits. f. Vermen, xx, 1891, 459-464, XXIII, 1894, 
250-255. 
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Schleicher (Franz Karl). Beitriige 7.ur park
tischen Messkunst. 

8°1 Frankfurt, 1793, pp. xvi, 144, 4 plates. 
(Berlin, Royal.) 

Schmidt ( J oha.nn Karl Eduard). Lehrbuch der 
mathematischen und physischen Geographie. 

8°, Gottingen, 1829-30, r, pp. xii, 564, 3 
plates; II, pp. vi, 544, l plate. (Gore.) 

Von der Gestalt dcr Ertle im Allgemeii.en, 1, 
Schlesinger (Josef). Eine neue Beweisfiihrung 33-45; Genauere nestimmung dcr Grosse 

iiber die Lehmann'.schen Satze bei der Pothe- undGcstaltderHrdedurchGmdmessuugeu, 
not'schen Aufgabe und Ableitung einer nenen 1, 1~2-24.1; Theoretische Vntersuchungen 

iiber die Gestalt der Ertle. 1, 241-364; Be-
Fonnel fiir die Basislange <les Fehlerdreiecks. stimmung der Abplattung dcr Ertle <lurch 

Arch. d. Math. (Grunert), LIV, 1872, 144-182. die an den verschiedenen Oertern gemess-
'l'he length of the base referred to is the dis-1 enen Langen des Secundenpels, •, 365-437-

tance between points occupied by a plane d" • • Ueber 1e D1111e11s1onen des· Erdkorpers. 
table. . . I 

Revd. in Jahrb. iih. d. Fortschr. d. Math., iv, Astron. Eph fiir 1831, Gottingen, 1830, 105-
187>. 5790 by Il(Rt;NS]. lo8 

--- Der ge<?datische Tachygraph und das 1 ·--- Ueber die Dimensionen der Erde. 
l'achygraph - Planimeter, Instrumente z u r 
schnellen und genauen graphischen Construc
tion der aus den Daten einer Theodolitver
messung herzustellenden Detailplane, sowie 
zur Ausmittlung der Flacheninhalte, nebst 
Studien iiber die Libelle und das umlegbare 
Nivellir-Fernrohr. 

8°, 1877, pp. II5, 2 plates. (British Mu
seum.) 

Revd. by B(RUNS], Jnhrb. iib. d. Fortschr. d. 
Math., IX, 1877, 785-786. 

Schleiben (Wilhelm Ernst August von). Voll
standiges Hand- un<l Lehrbuch der gesammten 
niederen Messkunde. 

3d ed.. Leipzig, 1845, pp. XXVI, 432, 48 
plates. 

Simple surveying, 

Schleyerme.che1 et Eckhardt ( C. L. P. ). M~

moire sur la mesure de la base de Darmstadt. 
Bibi. Univ. Gen~ve, XI, 1819, 3-16, 81-100. 

Schl!Smilch (Oscar). Ueber die Bestimmung 
der Wahrscheinlichkeit eines Beobachtungs
fehlers. 

Zeits. f. Math. (Sch!Omilch), XVII, 1872, 
87-88. 

Schl!Sm.ilch. Ueber die Anzeihung eines 
soideE aus einen aussern Punkt. 

Zeit. f. Math. Phys., xv, 187, 216. 

Ellip-

Astron. Nachr., tx, 1831, 315-316, 371-372. 

--- Mathematische Geographie, oder Dar
stellung unserer Ertle, nach ihrem Stancle 
und Verhiiltnisse zu den iibrigen Himmels
korpern des gewohnlichen Sonnensystems, so 
wie nach ibrer eigenthiimlichen Grosse und 
der auf ihr <lurch Natur und Politik gemacbt
en Eintheilung mit besonderer Beriicksichti
gung der auf ihr wohnenden Menschen. Fiir 
Schulen und zum Privatgebraucb. 

4°, Leipzig, 1S'l32, pp. 45, 5 plates. 
(Munich, Royal.) 

Schmidt (M. ). Bericht der trigonometrischen 
Abtheilungderkoniglich preussischen Landes 
Aufnahme iiber die Arbeiten des Jahres 1893. 

Int. Geod. Cong., Verhandl., 18')3, r73-I75; 
Zeits. f, Vermes., xxu, 18<)3, l-9. 

--- Bericht der trigonometrischen Abtheil
ung der koniglich preussischen Landesauf
nahme iiber die Arbeiten un Jahre 1894. 

Int. Geod. Cong., Verhandl., 1894, 231-233; 
Zeits. f. Vermes .. XXIII, 1894, 1-4, 8-9; XXlV, 
1895, 1I5-I19. 

--- Mittheilung iiber die Arbeiten der trigo
notnetrischen Abtheilung der koniglich 
preussischen Landesaufnahme im Jahre 1894. 

Zeits. f. Vermes., xx1v, I895, pp . .i5-n9. 

Schmid (T. ). Die Form, Anziehung und mate- --- Bericht der trignometrischen Abtheilung 
rielle Beschaffenheit der Erde. der koniglich preussischen Landesaufnahme 

2 Thie. Linz, 1887, pp. 88, 8, 65. uber die Arbeiten im Jahre 1895. 

Schmidt(JohannKarl Eduard). Destimmung J fot. Geod. Cong., Verhandl., t895, II, 255-

der Grosse der Ertle aus den vorzliiglichsten '/ 265. 
Messungen der Dreitengrade. . --- Mittheilung iiber die Arbeiten der trigo-

Astron. Nachr., VII., 1829, 329-332; Roy. I nometrischen Abtheilung der koniglich preus-
Astron. Soc., Mem., VI, 1833, 139; Phil.·Mag. sischen Landesaufnahme im Jahre 1895. 
(Taylor), vu, 1830, 409-412. Zeits. f. Vermes., xxv. 18¢, pp. 97-IoI. 
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Schmidt (M.). Bericht der trigonometrischen 
. Abtheilung der koniglich preussischen Lan
deraufnahme iiber die A,rbeiten in Jahre lS96. 

Int. Geod. Cong., Verhandl., 18<)6, 2S5-2S6; 
Zeits. f. Vermes., xxv1, lS97, 97-ro6. 

Die Aberration der Lothlinie. 
Beitriige zur Geophysik, III, 1S<)6, l-I5. 

:'.fittheilung iiber die Arbeiten der trigo
nometrischen Abtheilung der koniglich 
preussischeh Landesaufnahme im J ah re l 897. 

Zeits. f. Vermes., xxvu, 1891l1 14-19. 

Bericht der trigonometrischen Abtheil
ung der koniglich preussischen Landesauf
nahme iiber den Stand der Arbeiten im Jahre 
1S9S. 

Int. Geod. Cong., Verhandl., 1S9S, I, 393-
396; Zeits. f. Vennes., xxv111, 1899, 113-122. 

Bchneitler (C. F. ) .. Die Instrumente und Werk
zeuge der hoheren und niederen Messkunst, 
sowie der geometrischen Zeichnenkunst, ihre 
Theorie, Construction, Gebrauch und Priifung. 

2d ed., S0
, Leipzig, 1S4S, pp. viii, 372; 4th 

ed., Leipzig, lS61, pp. x:ll.xvi, 592. 

Lehrbuch der gesam::iten Messkunst, oder 
Darstellung der The.orie und Praxis des Feld
messens, J'.livellirens und des Hohenmessens, 
dt.r militairischen Aufnahmen, des Mark
scheidens und der Aufnahme ganzer Lander', 
sowie der geometrischen Zeiclmenkunst. 
Zurn Selbststudium •md Unterricht. 

2d ed., S0
, Leipzig, 1854, !?P· x, 3S8;. 3d td., 

Leipzig, 1861, pp. xii, 474. (Washington, 
Congress.) 

Bchoder. Schreiben an•die Gradmessungs-Com
mission, lS66, 1S6S, 1S69, lS70, 1873. 

'l'it\t" in full under BAUR (C. W.). 

Ueber die Genauigkeit der Messungen 
mit Messstange und Messband. 

Zeits. f. Vermes., u, 1S73, 201-2o6. 

[Bericht von der wiirttembergischen Land
esvermessung.] 

Int. Gec>d. Cong., Gen.-Bi>r., 1S74, 85. 

Bericht iiber diP. geodiitischen Arbeiten in 
Wiirttemberg fiir das Jehr 1S77. 

Int. Ge6d. Cong., Gen.-Ber., 1877, 313. 

Bericht iiber die geodiitischen Arbeiten in· 
Wiirttemberg fiir die Jalire 188r-82. 

Int. Gedd. Cong., Gen.-Ber., 1881-82, 141-

I43. 

Bchole (Ch. M. ). Over de theorie der fouten in 
de ruimte en in het platte vlak. -

K. Ak. van \Vetens. Amsterdam, Verhandel.. 
xv, I875. 

Regarding the ln"·s of errors and their lin1its. 
Re\'d, in Jahrb. iib. d. Fortschr. d. Math., Vil, 

1875, 114-115. 

Over de aansluiting van een driehoeksnet 
yan lagere orde nan een Jlrie punten van een 
driehoeksnet van hoogere orde. 

K. Ak. van Vvetens. Amsterdam, Versl.,' 
XVI, 188o, 297-349. 

Revd. in Jnhrb. iib. d. Fortschr. d, ::l'lath., XIII, 
1881, 835-836 by G [EER (VAN)]. 

Le calcul de la distance et de l 'azimut au 
moyen de la longitude et de la latitude. 

Arch. N~erl., XVII, 1882, 101-167; K. Ak. 
van \Vetens. Amsterdam, Versl., n, l8S2-83, 
xvii-xviii. 

Revd. in Jahrb. lib. d. Fortschr. d. Math., xiv, 
1882,942, byG[EER (VAN)]; Zeits. f. Vermes., 
XI, 1882, 555-568, 58Q-597, by F. 

Over het gebruik van determinanten bij 
de metode der kleinste kwadraten. * 

Nieuwe Arch. d. Wisk., i. 

Over de spherische behandeling van de 
spheroidische geod'!sie met normale door
sneden. 

K. Ak. ·van Wetens. Amsterdam, Versl., 
XVIII, 18831 i. 

Sur l'emploi de la projection de Mercator 
pour le calcul d'une triangulation dans le 
voisinage de l'~quateur. 

Ecole Polytech., Ann., I, 1885 1 1-64. 

La courbure de la projection de la ligne 
g~od~sique. 

Ecole Polytech., Ann., II, 1886, 179-230. 

--- Schwerebestimmungen auf den Sandwich
Inseln. 

Verhandl. d. Gesellsch. f. Erdk. 18891 403. 

Mededeelingen over de triangulatie van 
Nederland, Verslag eener voordracht. 

Tydschrift voor Kadaster en Landmeel
kunde, 1SS9, 129-:134· 

--- La projection de la ligne gfoMsique. 
Anna!es de l'Ecole Polytechnique de Delft. 

v, 1S89, l33-13S. 
Revd. ind. Jahrbuch Uber d. Fortschr. d. Math. 

18891 XXI 1 1204. 

(Rapport sur !es travaux g~od~siques dans 
!es Pays-Bas.) 

Int. Geod. Cong., Verhandl., 189I 1 131-132. 
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Schols (Ch. M.). Rapport sur les travaux des 
Pays-Bas, t891. 

Int. Geod. Cong., Verhandl., x892, Annexe 
B. VIII, x94. 

--- Rapport sur les travaux geodesiques dans 
les Pays-Bas. 

Int. Geod. Cong., Verhandl., 18g2, 591-592. 

-- (Rapport sur les travaux geodesiques exe-
cutes dans les Pays-Bas en 1893.) . 

Int. Geod. Cong., Verhandl., 1893, 172. 

(Rapport sur les travaux geodesiques exe
cutes dans les Pays-Bas). 

Int. Geod. Cong., Verhandl., 18g4, 225-226. 

--- Resume des travaux geodesiques executes 
dans les Pays-Bas en l8g6. 

Int. Geod. Cong., Verhandl., 18g6, 277-278. 

Schott {Charles Anthony). Adjustment of 
horiwntal angles. 

U.S. C. and G. Survey, Rep., 1854, 70-86. 

--- Probable error of observation derived 
from observations of horizontal angles at any 
single station depending on directions. 

U.S. C. and G. Survey, Rep., 1854, 86-95. 

--: Peters (C. A. F. ). [Probable error] 
from Astron. Nachr., XLlV, 1856, 29-32. Trans
lated by-. 

U. S. C. and G. Survey, Rep., 1856, 307-308. 

--: Ma.edler (J. H. ). The figure of the 
earth. 'translated by-. 

Am. J ourn. Sci., xxx, 186o, 46-52. 

--- Problem in Geodesy. Determining a 
position by angles observed from it on any 
number of stations. 

U. S. C. and G. Survey, Rep., 1864, II6-u9. 

--- Solution of normal equations by indirect 
elimination. 

U.S. C. and G. Survey, Rep., 1855, 255-264. 

--- Epping base line. Report on the metho~ 
of computation and resulting connection with 
the primary triangulation. 

U.S. C. and G. Survey, Rep., 186:.i, 120--144; 
1866, 141.. 

--- Primary triangulation of the Atlantic 
coast. Geodetic connection of the two pri
mary base lines in New York and Maryland. 

U.S. C. and G. Survey, Rep., 1866, 49-54· 

-- Length of the Kent Island base. 
U.S. C. and G. Survey, Rep., 1866, 140. 

Schott (Charles Anthony): Hayes (I. I.). 
Physical observations in the Arctic seas. 
Reduced by-. 

Washington, 1867. 
Tille in full under HA.YES (1. 1.). 

--- Method of adjustment of the secondary 
triangulation of Long Island Sound. 

U.S. C. and G. Survey, Rep., 1868, 140--146. 

--- Results of the measurement of an arc of 
the meridian. 

U.S. C. and G. Survey, Rep., 1868, x47-153. 

--- Connection of the primary base lines on 
Kent Island, Md., and on Craney Island, Va., 
and 011 the accuracy of the intervening pri
mary triangulation. 

. U.S. C. and G. Survey, Rep., x86g, 105-112. 

--- Local deflection of the zenith in the · 
vicinity of 'Vashington. 

U.S. C. and G. Survey, Rep., 1869, 113-115. 
--- Adaptation of triangulations to the vari

ous conditions of configuration and character 
of the surface of country and other causes. 

U.S. C. and G. Survey, Rep., 1871, 185-188. 
Reprinted with additions, 1876, 391-399. 

--- Peach 'free Ridge base, near Atlanta, Ga. 
U.S. C. and G. Survey, Rep., 1873, 123-136. 

Mensuretnent by ~. 0. Boutelle. 

-- and Doolittle (M': H. ). Method of clos
ing a circuit of triangulation under certain 
conditions. 

U.S. C. and G. Survey, Rep., 1875, 279-292. 
--- The Pamplico-Chesapeake arc of the 

meridian and its combination with the Nan
tucket and the Peruvian arcs, for a detenni
nation of the figure qf the earth from American 
measures. 

U. S. C. and G. Survey, Rep., 1877, 84--95· 
--- Primary triangulation between the Mary

land and· Georgia base lines. 
U.S. C. and G. Survey, Rep., 1878, 92-120. 

---· Comparisons of local deflections of the 
plumb line. 

U.S. C. and G. Survey, Rep., 1879, uo--123. 

--- Description and construction of a new 
compensation base apparatus, with a detenni
nation of the length of two five-meter standard 
bars. 

U.S. C. and G. Survey, Rep., 1882, 107-138. 

--- Results for the length of the primary 
base-line in Yolo County, California, meas
ured in 1881 Hy the party of George Dividson. 

U.S. C. and G. Survey, Rep., 1883, 273-288. 
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Schott (Charles Anthony.) International Geo

detic Association of Europe. A review of 
Verhandlungen dervom II. bis rs. September 
i882, im Haag.vereinigten permanenten Com
mission der europaischen Gradmessung. 

Science, II, i883, 656-658. 

--- Connection of Lake and Coast Survey 
triangulations. 

U.S. C. and G. Survey, Rep., 1884, 387-390. 

--· - Geographical positions of trigonometrical 
points in the States of Massachusetts and 
Rhode Island, determined by the United 
States Coast and Geodetic Survey between 

. the years 1835 and 1885, and including those 
determined by the Borden Survey in the years 
1832 to 1838. 

U.S. C. and G. Survey, Rep., 1885, 285-439. 

--- Results deduced from the geodetic con
nection of the Yolo base-line with the primary 
triangulation of California. Also a reduction 
and adjustment of the Davidson quadrilaterals I 
fonning a part of that triangulation. 

U.S. C. and G. Survey, Rep., 1885, 441-467. 

-- and Tittme.nn (0. H. ). The relation be
tween the metric system of length of the 
United States Coast Survey and the Geodetic 
Survey anrl the United States Lake Survey. 

U.S. C. and G. Survey, Rep., 1889, I7C)-I88. 

--- The resulting length and probable uncer
tainty of five principal base-lines, measured 
with the compensation base apparatus, Bache
Wiirdemann of the Coast Survey, between the 
years 1847 and 1855; inclusive. 

U.S. C. and G. Survey, Rep., 1889, 479-491. 

-- The length of the St. Albans base-line, 
West Virginia; measured in October, 1892, 
R. S. Woodward, assistant, Coast and Geo
detic Survey, in charge of the party. 

U.S. C. and G. Survey, Rep., 1894, 101-106. 

--- The length of the Holton base-line, Indi
ana, with related experimental measures 
during part of July, August, September, and 
October, 1891, A. T. Mosman, assistant, in 
charge of the party. · 

U.S. C. and G. Survey, Rep., 1894, lo3-II6. 

- Recent contributions to our knowledge 
of the earth, shape and size, by the United 
States Coai;t and Geodetic Survey. 

Nat. Geogr. Mag., XU, I9<Jl, 36-41. 

--- The eastern oblique arc of the United 
States and osculating spherbid. 

4°, Washington, 1go2, pp. 394. 

Schram (R. ). Die Beobachtungen und Reduc
tionsmethoden des K. K. Oesterreichischen 
Gradmessungen Bureau.* 

4°, Wien, 1890. 

Bchreber (K. ). Eine selbstschreibende atwood'
sche Fallmaschine. 

Zeits. f. Instr., xvn, 1897, 204-207. 

Schreiber (0. ). Die koniglich preussische 
Landes-Triangulation, Polar-Coordinaten, ge
ographischen Ppsitionen und Hohen sammt
licher von der trigonometrischen Abtheilung 
der Landes-Aufnahme bestimmten Punkte von 
34° bis 36° der Liinge und von 53° der Breite 
bis zur Ostsee . 

4 °, Berlin, 1876, pp. [ 1], 443. (Berlin, 
Landesaufnahme.) 

Herausgegcben von der trigonometrischen Ab
theilung der l.,andes-Auf~1al11ne. 

Die koniglich preussische Landes-Trian
gulation. Haupt-Dreiecke. Dritter Theil. 

4°, Berlin, 1876, pp. vi, 340. (Berlin, Land
esaufnahme.) 

Herausgegebcn vondcr Abtheilungdcr I,andes
Aufuahme. 

Ueber die Anordnung von Horizontal
winkcl Beobachtungen auf der Station. 
• Zeits. f. Vennes., VII, 1878, 209-240. 

--- Rechmmgsvorscl1riften fiir · die trigono
metrische Abtheiluug der Landesnufnahme. 
Fonneln und Tafeln zur Bereclmung der geo
graphischen Coordinaten aus den Richtungen 
und Langen der Dreiecksseiten. 

8°, Berlin, 1878. llft'ttler u. Solm. 
Erste Ordnung, pp. 26; Zweite Ordnung, 

pp. 24; Dritte Ordnung, pp. 13. (Berlin, 
Landesaufnahme.) 

Herausgegeben von der trigonoutetrischen Ab
theilung der I,audes-Aufnahme. 

Richtungsbeobachtungen und Winkelbe
obachtungen. 

,. Zeits. f. Vermes., vnr, 1879, 97-149. 

--- Die Resultate der Basismessung bei Got
tingen. 

Zeits. f. Vennes., XI, 1882, 1-17. 

__:,__ Die. Anordnung der Winkelbeobach
tungen im Gottinger Basii:netz. 

Zeits. f. Vennes., xr, 1882, 12<)-161. 
Revd. in Jahrb. llb. d. Fortschr. d. Math., xrv, 

1882, 914-915, by B(RUNS]. 

--: Jorde.n(W.). Basis-Messungderpreus
sischen Landesaufnahme unter der Leitung 
VOil -. 

Zeits. Vennes., XII, 1883, 577-584. 
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Schreiber (0. ). Untersuchung von .Kreisthei
lung mit zwei und vier Mikroscopen. 

Zeits. f. Instrumentenkunde, v.1, 1886, 1-5, 
47-55, 93-104. 

--- Bericht der trigonometrischen Abtheilung 
der koniglich preussischen Landesaufoahme. 

Int. Geod. Cong.1 Verhandl., 1887, x, 6-13. 

--- Die konigl. preussische Landestriangula-
tion, IV. Theil, die Elbe Kette. / 

Berlin, 1887. ) 

--- Ueber giinstigste Gewichtsvertheilung. i 
Zeits. f. Vermes., XVIII, 188g, 57-59. I 

Schrenk (A. P. von). Resultate der-Behufs de~ j 
hochstverordneten Landes-Parzellar-Vennes- I 
sung in den Jahren 1835, 1836, und 1837 aus- · 
gefiihrten Triangulirung des Herzogthums 
Oldenburg. Abgeleitet aus der hannov~r
ischen Gradmessung. 

Folio, Oldenburg, 1838, pp. 16, 1 map. 
(Berlin, Geodetic Institute.) 

--- Bericht iiber die geodiitischen Arbeiten in 
Oldenburg. 

Int. Geod. Cong., Gen.-Ber., 1865, 21-29. 

Bericht iiber die im Jahre 1866 im Gross
herzoithum Oldenburg im Interesse der mit
teleuropaischen Gradmessung ausgefiihrten 
Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1866, 22-26. 

--- Bericht iiber die geodiitischen Arbeiten in 
Oldenburg. 

Int. Geod. Cong., Gen.-Ber., 1868, 25-29. 

--- Schreiben an den Generallieutenant z. D. 
Baeyer [regarding the geodetic work in Olden
burg in 1870]. 

Int. Geod. Cong., Gen.-Ber., 1870, 2g--30. 

Schubert (Friedrich Theodor). Problematis I 
quisdam sphrerici solutio. I 

Acad. de St.-Petersbourg, Acta, XIV, 1786, J 

8g--g4 (Hist. ) . 

--- Populiire Astronomie. 
8°, Hamburg, 1834, 1, pp. x1v,337, 1 chart; 

II, pp. xiv, 388, 5 plates; III, pp. xi, 391, 5 
plates. 

(Washington Observatory.) 
Gestalt und Grosse der Erde, ii, 51-75. 

Schubett (T.~F. de). [Sur la geodesic en 
Russie.J 

Corr. Astron. (Zach), IX, 1823, 171-175. 

-- Operations geodesiques en Russie.] 
Corr. Astron. (Zach), XII, z825, 76-84, 84-89. 

Schubert (T.-F. de). Anleitung zu den Ber
echnungen einer trigonometrischen Auf
nahrne, und zu den Arbeiten des topographi
schen Bureaus; nebst den dazu gehorigen 
Hiilfstafeln. Verfasst fiir die Offiziere des 
Corps der Topographen von-. 

8°, St. Petersburg, 1826, pp. viii, 92, [iii], 
go; tables. (Berlin, Royal.) 

Gcnnau and Russian. 

Notice historique sur !es travaux geodesi
ques en Russie.* 

St.-Petersbourg, 1832. 

--- Memoirs of the army topographic depart
ment of Russia. 

Vols. I-9, 1837-1844. 

--: Erma.nn (A.). Uber die Resultat der 
Triangulation von -. 

Arch. Rus. (Ermann), rv, 1845, 274-319. 

--- Expose des travaux astronomiques et geo
<lesiques executes en Russie dans Ull but geo
grapbique jusqu'a l'annee 1855. 

4°, St.-Petersbourg, 1858, pp. xvi, 877; 
Supplement, pp. 168; Supplement, No. 2, 

pp. 161, :862, 6 loose maps. (Gore.) 
Revd. in Zeits. f. nl\g. l\rdkuude, VI, 1859, 257-

274. 

Essai d'une determination de la veritable 
figure de la terre. 

Acad. de St.-Petersbourg, Mem., 1, 1859, 
No. 6, pp. 32. 

Revd. in Astron. Nachr., LI, 1859, 9-12: Geogr. 
Mittheil. (Petennaun), 1859, 446; Roy. Astron. 
Soc., Month. Not., XIX, 1859, H>l-!07, by G. B. 
Arnv; Am. Joun1. Sci.._ xxx. 1860, 46-50, by 
G. Celorln: Soc. Geog. Ital. Boll., Vil, 1875,I5. 

Sur !'influence des attractions locales dans 
les operations geodesiques, et particulierement 
dans l'arc scandinavo-russe. 

Astron. Nachr., LII, 186o, 321-362. 
Also published separately, 4.0 • Altona, 186o, pp. 

22, 1 plate. 

.l~eber die Figur der Erde. 
Astron. Nachr., LV, 1861, 97-u2. 

--- Struve ( O. ). Ueber einen von-an die 
Academie gerichteten Antrag betreffend die 
russiscb-scandinaviscbe Meridian-Gradmes
sung. 

Acad. de St.-Petersbourg, Bull., III, 1861, 
396--424; Mel. Math. ctAstron., III, 1866, 31g-

359· d . G M' h 'I ( Rev . rn eogr .• 1tt e1 . Peterma1111), 1861, 247. 

Schuermans (H.): Czuber (E. ). Probabilites 
et moyennes geometrique. Translated by-. 

8°, Paris, 1902, pp. 250. 
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[Schultz, Marcard und Meineske.] Die Land

messer und Feldmesser, .ihre Ausbildung; 
Priifung und Bestaltung, nebst den allge
meinen Vorschriften iiber Vermessungsar
beiten. 

8°, Berlin, IS84, pp. 143· (Berlin, Royal.) 

Schulze (Fr. W. ). Querachsige rechtwinklige 
sphiirische coorinaten fiir die Zweche der 
Kleintriangulirung und Specialvermessung. 

Zeits. F. Vermes., xxv, 1896, 6s-83. 

Schumacher (Heinrich Christian). Danish 
standards of length. 

Quart. Journ. Sci., II, 1821, 18.t-185. 

--- Skrivelse til Herr Doctor W. Obers i 
Bremet! inholdende en Beskrivelse over <let 
Apparat han har anvendt ti! Malingen af 
Standlinien ved Brak i Aaret 1820. 

4°, Altona_. 1821, p·p. 12, 2 plates. 
In German, 4°, Altona, 1821, pp. I3, 2 

plates. (British ::\:luseum.) 

--- Sur la triangulation du Danemark. 
Corr. Astron. (Zach), r, 18251 273-278. 

- Populare Vorlesungen von Bessel (F. W. ). 
Hamburg, 1848. 

1'itle in full underBESSEL,(F, W ). 

--: Peters (C. A. F. ). Bestimmung der 
Lange des einfachen Secundenpendels, auf 
dem Schlosse Giilden!ltein. A us den Beobach
tungen von -. 

Altona, 1855. 
'fille in ~ull under PETERS ( c. A. F. ). 

---: Peters (C. A. F.). Bericht iiber die 
neue Bereclmung der von - bei Braack gem
essenen Basis. 

Den danske Gradmaaling, l, I872, 391-420. 

Schumann (R. ). Probemessungen mit 
Repsold' schen Ablothungsapparat. 

Zeits. f. Instru., xrv, 1894, 18-20. 

dem 

--- Eine Methode hei, Schweremessungen mit 
einen Schwingenden. Pendel den Einfluss 
des Mitschwingens der Unterlage zu bestim
mung. 

Astron. Nachr., CXLlX, I8<)6, 257-262. 

---undXUhnen (Fr.). Die Neumessungder 

Schumann (R.). Relative Schweremessungen 
in Kopenhagen und in Kristiania. 

Potsdam, Geod., Inst., 1898, Astron. Nachr., 
CXl.VIII, 1899, 289-298. 

--- Uber die Verwendung zweier Pendel auf 
gemeinsamer Unterlage zur Bcstimmung der 
Mitschwingung. 

Zeits. f. Math., Phys., XLIV, 1899, 103-138. 
'Revd. by Hammer. Zeits. f. Instr., xix, 1899. 

375-376. 

Relative Schweremessungen auf sechs 
stationen Bestimmung der Polhi:ihe (Hel
mert). 

Berlin, 1902, I45-227. 

Schur (Wilhelm): Orff (C. von). Astro110-
misch-geodiitische Ortsbestimmungen in Bay
ern. Revd. by -. 

Astron. Ges., Vierteljahrs., XVI, ISSI, I35-
I4S· 

--- Weitere Mittheilungen iiber die ergeb
nisse von Pendeltnessungen bei Gi:ittingen. 

Gott. Nachr., 1895, 403-4o6. 

Schwabe. Ueber das Plateau' sche Experiment. 
8°, Dessau, xvur, 1859, pp. IO. 

Schwahn (Paul). Ueber Aenderungen der Lage 
der Figur und der Rotations-Axe der Erde, 
sowie iiber einige mit dem Rotationsproblem 
in Beziehungstehende geophysische Prob
leme. 

4°, Berlin, 1887, pp. SI. (Gore.) 

--- Die Lothabweichungen und das Geoid. 
Himmel und Ertle VI, 1893--<)4, l 15-136. 

Schwarzschild (X. ). Zur Bestimmung der 
Theilungsfehler von Maassstaben. 

Astron. Nachr., CXLIII, 1897, 1-12, 

Schweins (Franz Ferdinand). Hundbuch der 
Geodasie. 

8°, Giessen, 18II, pp. vi, 174, 4 plates. 
(Stuttgart, Royal.) 

Schweizer (Kaspar Gottfried). Untersuchun
gen ii ber die in der Nahe von Moscau statt
fi11de11den Local-attractionen. 

Soc. Nat,, Moscou, Bull., xxxvn, 1864J 
¢-17I. 

Grundlinien bei Strehlen, Berlin und Bonn. Schweizer. Quadrattafeln fiir Ber~clmung 
Berlin, r897. (Veri:iffentlichung des ki:inigl · kleinste Quadrate. 

Preuss-sischen geodiitischen Institutes.) I 8°, Mitau 18631 pp. SI. 

--- Ueber eine Methode das Mitsch win gen bei I Schwenter (Daniel). Geometria practica nova. 
relativen Schweremessungen zu bestimmen. 1

1 Tractatus II. Ohne einig kiinstlich geomet-
Zdts. f. Instrk., XVII, 1897, 7-10. risch Instrument allein mit der Messruhte und 
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Schwenter (Da.niel)-Continued. 
etlichen Stiiben ( welche ein Landmesser des 
Absteckens halben mit wol entrahten kan) zur 
Noht vielerley Weite, Breite, Lange, Hohe 
und Tieffe zu erkundigen. Allerley Flechen 
als Felder, Wisen, Holzwachs, Teiche, etc., 
auszumessen und dan solche wie auch Stiidte, 
Vestungen, Schlosser und andere Gebau, in 
Grund zu legen und aufs Papier zu bringen 
oder die gerissenen Figuren abzutragen und 
auff dem Lande abzustecken. 

8°,Niirnberg, 1617, pp. [xiii], 191. (British 
Museum.) 

Schwerd (Friedrich Magnus). Die kleine 
Speyerer Basis, oder Beweis, dass man mit 
einem geringen Aufwand an Zeit, Miihe und 
Kosten durch eine kleine genau gemessene 
Lini~ die Grundlage einer grossen Triangula
tion bestimmen"kann. 

4°, Speyer, 1822, pp. 99, 3 plates. (Gore.) 

Schwedng (X. ). Neue geometrische Darstel
lung der geodiitischen Linie auf dem Rota
tion-sellipsoid. 

Zeits. f. Math. (Schlomilch), x:xiv, 1879, 
405-407. 

Science. 
4°, New York, 1883+. 

Sci. Mem. (Taylor), .for Scientific Memoirs 
(Taylor). 

8°, London, 1837-1847. {Washington, Con
gress.) 

Sci. Mem. (Tyndall), .for Scientific Memoirs, 
Natural Philosophy (Tyndall). 

8°, London, I852. (Washington, Congress.) 

Scrymgeour (Jam es). Narrative of experiments 
made with the seconds pendulum, principally 
in order to determine the hitherto unassigned 
amount of the influence of certain minute 
forces on its rate of motion. 

Phil. Mag. (Tilloch), II, 1833, 244-251, 344-
35.0, 434-442. 

Sacchi (Angelo). Sugli sperimenti del pendo!o 
fatti in Roma a prova della rotazione della 
terre e per la detenninazione assetuta della 
gravita. 

Accad. d. Lincei, Atti, IV, I850-5I, 325-346; 
Osservatorio, Mem., 1852, xxxviii-xlvi. 

--- Sulle oscillazione del pendolo avuto ri
guardo alla rotazione della terre. 

Ann. di Mat. (Tortolini), II, 1851, 238--242. 

Secchi (Angelo). Descrizione degli istrumenti, 
adoperati nella misura della base romana 
sulla via Appia. 

Corrisp. Scient., IV, I856, 171-188. 

Misura della base trigonometrica ese).,>"Uita 
sulla via Appia per Ordine de! governo pon
tificio nel 1854-55. 

4°, Roma, 1858, pp. [i], 197, s plates. 
(Gore:) 

--- Une nouvelle mesure de la base de Bosco
vich. 

Acad. d. Sci. Paris, Comp. Rend., 186o, 
377-378. 

--- Schreiben an den Generallieutenant. z. 
D. Baeyer. Int. Geod. Cong., Gen.-Ber., 
1869, 18-19. 

Regarding the geodetic work !11 Italy for 1869. 

Rapporto della commissione per la misura · 
de! meridiano centrale europeo negli Stati 
Pontifici. 

Accad. d. Li!1cei, Atti, XXIV, 1871, 232-258. 

Sur les experiences du pendule qui vont 
~tre entreprises dans le tunnel des Alpes occi
dentales. 

Acad. d,. Sci., Paris, Comp. Rend., LXXIII, 
I871, l 192-u93. 

Beckendorf (W. von). Die Abkiihlung um! 
Schwerkraft der Ertle als bei der Erdent
wickelung thatige Krafte. 

Leonard und Brown, Jahrh. 1832, 1~3. 

Sedillot (Louis:Amedee). Notice historique 
sur le Coast Survey des f~tats-Unis. 

Soc. Geogr., Bnll., I, 1851, 4I-51. 
Taken from the paper of Lieut. C. H. Davis. 

Surles determinations des arcs du meri
dien terrestre et !es mesures de superficie des 
Ara bes. 

Soc. Geogr., Bull., I, I85I, 226-231. 

Sedlaczek (Ernest). Tafel der auf die Bessel
'schen Erddimcnsionen bezogenen Grossen 
und ihrer gemeinen und natiirlichen Loga
ritlunen in elf Stellen. 

'Vien, 1879, I lithograph plate. (Vienna, 
Geographic Institute.) 

Mittheilungendes kaiser!. konigl. rnilitar
geographischen Institutes. Herausgegeben 
auf Befchl des k. k. Reichs-Kriegs-Ministe
riums. 

8°, Wien, 188I, pp. 124, vol. I, I88I, mit 7 
Beilagen. (Gore.) 
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Sedle.czek (Ernest). Katalog der mit Ende 

1881 vorhanden Biicherwerke desk. k. militiir
geographischen Instituts·Archives fiir den 
eigeuen Gebrauch der Instituts-Abtheilungen 
zusammengestellt. 

\Vein, 1884; Nachtriige, 1882-1887, 6 vols., 
Wien, 1884-1888. (Gore.) 

This catalogue contains an analysis of all the 
serial publications in the library. 

Sedlme.yer (von). Theoretische Bestimmungen 
iiber die Grosse des Erd-Halbmessers.* 

Sirius, VIII, 1875, 128. 
Derived from the moon's constants nnd gravity. 

Seeliger (Hugo). Ueber die Jacobi'sche Aufio
sung eines Systems von Normalgleichungen 
mit drei Unbekannten. 

Astron. Nachr., LXXXII, 1873, 249-252. 

--- Ueber ·die Vertheilung der Vorzeichen 
der nach einer Ausgleichung ii brig bleibenden 
Fehler. 

Astron. Nachr., xcvr, 1879, 49-62. 
Revd. in Jahrb. lib. d. Fortschr. d. Math., XI, 

1879, 797, by D(RUNS]. 

\Vahrscbeinlichkeitsbetrachtungen iiber 
die Vertheilung zufalliger Fehler. 

Astron. Nachr., xcvn, r88o, 289-304. 
Revd. in Jahrb. lib d. I'ortschr. d. Math., XII, 

I88o, 158-159, by B[RUNS). 

Bemerkungen iiber das arith'metische 
Mittel. 

Astron. Nachr., CXXXII, 1893, 209-214. 

--- Uber de.s Newtonscbe Gravitationsgesetz. 
K. Bay. Akad. d. \Viss.,Sitzber., XXVI, 1896, 

379-400. 

--- Uber die Vertheilung der nach einer 
Ausgleichung iibrig bl~ibenden Fehler. 

K. Bay. Akad., math.-phys. Cl., Sitzber., 
XXIX, 1899, 3-21. I 

Seelstre.ng (A.). Ideas sobre la triangulacion y 
mapa general de la: rep(1blica.* 

8°, Buenos Aires, 1879. 

Seetzen (D. ). Geographische Bestimmung ein
iger Orte in Ungarn aus Liesganig's ungar
ischer Gradmessung, astronomisch und trigo
nometrisch bestimmten Orte. 

Mon. Corr. (Zach), VII, 18o3, 37-48. 

Seidel (Gtinther Oe.rl Friedrich). Eratosthe- , 
nis geographicorum fragmenta. Edited by-. 

12°, Gcettingre, 1789, pp. xxii, 200. (Gore.) 
The account of the determination of the arc I 

' between Alexandria and Syene is given on 
pp. 53-90. 

Seidel (Ludwig). Ueber eine Anwendung der · 
Wahrscheinlichkeitsrechnung beziiglich auf 

• den Schwankungen in den Durchsichtigkeits
verhaltnissen der Luft. 

K. hayer. Ak. d. \Viss., Sitz.-Ber., II, 1863, 
320-349. 

--- Bericht der Gradmessungs-Commission, 
1868. 

Title in full under BAUERNFEIND (C. M. VON). 

--- Ueber ein Verfahren die Gleichungen, auf 
welche die Methode der kleinsten Quadrate 
fiihrt, sowie lineare Gleichungen iiberhaupt 
durch successive Annaherung aufzulosen. 

K. hayer. Ak. d. \Viss., Abhandl., XI, 1874, 
iii, 81-1o8. 

--- Ueber die Berechnung der wahrschein
lichsten Werthe solcher Unbekannten zwi
schen welchen Bedingungsgleichungen be
stehen. 

Astron. Nachr., LXXXIV, 1874, 193-2!0. 
Revd. in Jahrb. iib. d. Fortschr. d. Math., VI, 

1874, 279, by B[RUNS]. 

Seifert ( O.). Logarithmische Hiilfstafeln zur 
Berechung Coefficienten beim Einschineiden 
nach der Methode der Kleiusten Quadi:ate. * 

Halle. 

Sele.ndeJ; (Nils Haquin). Gradmiitning och 
nivellering i Lappland. 

K. Ak. Widens., Ofversigt, VII, 18501 250-
252. 

--: Struve (F. G. W. ). Arc du meridien 
de 25° 201 mesure depuis 1816 jusqu'en 1850 
sous la direction de -. 

St.-Petersbourg, 1857, t86o. 
'!'Ille in full under STRUVE (F, G. W.). 

Sene.rmont (Henri-Huree.u de). Sur quelques 
instruments imagines par M. Porro, pour 
abreger et simplifi.er les operations de la geo
desie, de la topographie, du nivellement et de 
l'arpentage. 

Ann. d. Mines., xvr, 1849, 383-426. 

Sereix (Alvarez). Aparato de Ibanez para 
medir bases geodesicas. Noticias compilados 
por. 

8°, Madrid, 1889, pp. 158, 7 plates. 

Sereni (Oe.rlo) •. Geodesie.* 
8°, Roma, 18291 16 tables. 

Sergent. Sulla densita della materia nell'interno 
del globe e sulla poteuza della crosta terrestre. 

Ist Sci. Milan., Atti. II, r86o, 169. 
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Servier et Peytier. Sur les operations geode
siques executees en Moree, en 1829-30. 

Conn. d. Temps, 1835, 63-76. 
Revd. in Soc. Gfogr .. Bull., XIX, 1833, 8cr1o6. 

Servus (H. ). Geschichte des Fernrohrs bis auf 
die neuste Zeit, mit acht in dem Text ged
ruckten Abbildungen. 

8°, Berlin, 1886 (1885], pp. iv., 134· (Ox
ford, Bodleian.) 

Seydler. Uber die neueren Erklii.rungsversuche 
der gravitation. 

Jahresber d. k. bi:ihm. ges. ~· Wissenschaf. 
ten, 1881. 

Seyfert. Koll's "Die Theorie der Beobachtungs
fehler und die Method des Kleinsten Quad
rate.'' 

Zeit. f. Vennes, xx1n, 1894, 375-38o. 

Entwickung der . \Vahrschemlichkeits
Function mit Hiilfe des \Vallis' schen Aus
druckes fur die Zahl 7t. 

Zeit. f. Vennes., XXIII, 1894, 489-496. 

Das arithmetische Mittel. 
Zeits. f. Vennes., xx1v, 1895, 621-624. 

--- "Handbuch der Vermessungskunde" von 
Dr. \V. Jordan. Revd. by'----. 

Zeits. f. Vennes., xxvI, I897, 151-155; xxv, 
18¢, 150-155; XXVII, I898, l74-18o. 

Seyffer (Ke.rl Felix von). De positu basis et 
retis triangulorum impensa Regis per totam 
Bojoariam porrectorum ad meridianum specu
he astromonicre Regire relato azimuthis ob
servatis et ad cakulos revocatis nunc primum 
definito. 

K. bayer. Ak. d. \Viss., Denkschr., III, 1811-
12, 449-521. 

Also issued as a separate. 

Shde.now (A.). Zur Bestimmung der mittleren 
Fehlerquadrate der geodiitischen Polarcoor
dinate. 

Astron. Nachr. cxxn1, 189<>, 401-404. 

Sheepshanks (Riche.rd). [Account of his ex
periments for restoring the standard yard.] 

Roy. Astron. Soc., Mem., XVI, 1847, 423-
494, 541-542; XVII, I849, l46-I47; XVIII, 1850, 
I88-I89; XIX, I851, 262; XX, I85I, 2I8; XXI, 
1852, 201; XXII, 1854, 235-238; XXIII, 1854, 
.I00-103; XXlV, 1856, 230-233. 

Sherman (Orre.y Te.ft). A pendulum study. 
American Journ. Sci., xx1v, 1882, 175-rSo. 

Short (James). An account of a book entitled: 
P. D. Pauli Frisii Mediolanensis, " Disquisitio 
rnathematica in causam physicam figurre et 
magnitudinis telluris nostrre," Milan, I752. 

Roy. Soc. London, Phil. Trans., I753. 5-17. 

Shortrede (Robert). Logarithmic and new as
tronomical and geodesical tables. 

4°,'Edinburgh, 1844, pp. iii, 634. (Oxford, 
Bodleian.) 

On the latitude of Dehra, and of the dis
turbing attraction of the Himalayas, 1848. 

Roy. Astron. Soc., Mem., XVII, 1849, 93-106. 

Shuck burgh-Evelyn (George Augustus Wil
liam). Account of some endeavors to ascer
tain a standard of weights and measures. 

Roy. Soc. London, Phil. Trans., LXXXVIII, 
1798, 133-182. 

Revd. in Bibi. Brit. Gen~ve, x, 1799, 1fl9-228. 

Siekdhe.r (Be.bu Re.dhe.ne.th). Tables to facil
itate the computation of a trigonometrical 
survey, and the projection of maps for India. 
Computed and arranged by Babu Radhanath 
Sickdhar. Published by order of Lt. Col. A. 
S. \Vaugh. For the use of the survey depart
ment. 

8°, Calcutta, pp. xvi, 30. (Gore.) 

Sid. Mess.,far Sidereal Messenger. 
4 °, Cincinnati, 1846-1848. (\Vashington, 

Observatory.) 

Siebert (John S. ). The heliotrope and its uses. 
Eng. Soc. of Lehigh Univ., Journ., I, 1885, 

31-34. 

Siefert (Otto). Entwickelung der Ansichten 
des Alterthums iiber Gestalt und Grosse der 
Ertle.* 

Separatabdruck aus dem Program des Gymna
sitnns zu Insterburg 1868. 

Siegfried. Bericht iiber die geodiitischcn Ar
beiten in der Schweiz fiir das Jahr 1878. 

Int. Geod. Cong., Gen.-Iler., 1878, II2. 

SIGNALS. 
IJOt;TELLE (C. 0.). Description of tripods and scaf

folds. 
U. S. C. and G. Survey, Rep., 1855, 361-363; 1882, 199-

208. 

-- Geodetic night signals. 
L'. S. C. and G. Survey, Rep .. 1880, !)6-109. 

C. Geodetic observations by night. 
journ. Frank. Inst., cxv, 1877, 227. 

CARLINI (F.) Esposizioue dellc osservazioni di sig
nali a t>olvere. 

EIT. Astrou., Milano 1828, 33-36; I829, 25-38. 
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CUTTS (R. D.). Signals. 
U.S. C. and G. Survey, Rep., 1882, 156-16o. 

FARLEY (J.). Description of a convenient signal. 
1;, S. C. nnd G. Survey, Rep., 1855, 363-364. 

HILGARD (J.E.). Description of a new form of geo
detic signals. 

U. S. C. and G. Survey, Rep., 1867, 145. 

JAMES (II.). Sketches of scaffolds erected over the 
stations of the Ordnance Survey. 

Southampton, 1865. 

I,AUSSEDAT (A.). Sur l'emploi des signaux lumi
nenx dnns les 01~rations gl!od{!siques. 

Acnd, d. Sci. Paris, Comp Rend., LXXVIII, 1874, 898-
901. 

MARTINS (C.) Une station gfodcsique au sommet 
du Canigou. 

Paris1 1872. 

PASCHEN (F.). Ueber das sogenannte Dreben der 
!Jeobachtungspfeiler. 

Astron. Nnchr" LXIU, 1865, 49-72. 

PBRRil<R (F.) :f;tude comparative des observations 
de jour et de nuit. 

Int. Ceod. Cong., Cen.-ller., 1875, 144-150; Aced. d. 
Hci. Paris, Con1p. Rend., i.xxxiv, 1877, 1312-1315, 
138o--1383; Int. Geod. Cong., Cen.-Ber., 1877, 5g-65. 

SANDS (B. F.). Description of a convenient signal. 
U.S. C. and G. Survey, Rep., 1855, 364. 

W1rn.>1ER (W.). Die Winkelmessungen hei Tageund 
bei Nacht. 

Zcits. f. Instrumentcnkunde, 111, 18831 225-237. 

WILSON (O. S.). Method of reconnoissnnce, signal 
building, nnd nntning of stations. 

Finni Results N. Y. State Survey, 1887, 1I5-122. 

-- Night signals for geodetic work. 
Science, 1, 1883, 70-71. 

ZACH (F. X. vos). Surles signnux de fen. 
Corr. Astron. (Zach), VII, 182>, 97z-273. 

Siemens (Charles William) The art of meas
uring. 

Van Nostrand's Engin. Mag, 15, 18j6, 15g-
164. 

I 

Sigorgne (de) Demonstration de la creation 
immediate de la terre en etat solide, et de 
l'impossihilite des causes physiques pour la 
formation de sa figure. 

Bibi. Brit. Geneve, XXXVIII, 18<>9, 99. 

Silva Francisco (Maria Pereira da). Rapport 
sur l'etat des travaux geodesiques du Portu
gal en 1875. 

Ind. Geod. Con., Gen.-Ber., 1875,' l9C>-205. 

Direc~ao geral dos trabalhos geodesicos, 
topo;;raphicos, hydrographicos e geologicos 
do reino. Relatorio do anno de 1875. 

8°, Lisboa, 1876, pp. 43. (Vienna, Geo
graphic Institute.) 

---Direc~ao geral dos trabalhos geodesicos, 
topographicos, hydrographicos e geologicos 

10515-03-47 

Silva Francisco (Maria Pereira da)_:.,Cont'd. 
do reino. Relatorio dos trabalhos executados 
n'esta direc~ao durante o anno de 1874. 

8°, Lisboa, 1876, pp. 18. (Vienna, Geo
graphic Institute.) 

Rapport sur les travaux geodesiques, 
topographiques, hydrographiques, et geolo
giques du Portugal, 1878. 

8°, Lisbonne, 1878, pp. 53, 4 plates. (Vi
enna, Geographic Institute.) 

--- Rapport sur les travaux geodesiques en 
Portugal pendant l'annee 1877. 

Int. Geod. Cong., Gen.-Ber., 1877, 302-304. 

Travaux geodesiques executes en Portu
gal pendant l'annee 1878. 

Int. Geod. Cong., Gen.-Ber., 1878, 96--<)8. 

Simon. Memoire sur les operations geodesiques 
et topographiques du departement du Calva
dos. 

Acad. de Caen, Mem., 1829, 155-168. 

Simon (Paul). Gewichtsbestimmung fiir Seiten
verhaltnisse in schematischen Dreiecksnetzen. 

4°, Berlin, 1889, pp. 39. (Gore.) 
\'eroffentlichung des ki:inigl. prenssichen Ceo

diitischen lnstituts. 

Gauss (C. F. ). Abbandlungen zur Me
thode der kleinsten Quadrate. 

Berlin, 1887. 
Title in full nnder GAUSS (C. F.), 

Simone (P. ) .. Triangulation du royaume de Bel
gique executee par MM. !es officiers de la 
section geodesique du dep6t de la guerre. 
Mesure des bases et observations astrono
miques. Publiee avec l'autorisation de M. le 
Ministre de la guerre. 

4°, Bruxelles, 1867, pp. vi, 728. (Southamp
ton, Ordnance Survey.) 

--- Schreiben an 'den Generallieutenant z. 
D. Baeyer. 

Int. Geod. Cong., Gen.-Ber., 1869, 4-5. 
Concerning the geodetic work done In Belgium 

during 186g. 

Rapport sur les travaux geodesiques exe
cutes en Belgique pendant l'ete de 1870. 

Int Geod. Cong .• Gen.-Ber., 1870, 6. 

Simpson ('!'. ). Mathematical dissertations. 
4°, London, 1740. 

One finds in this several curious 111e111oirs ou the 
figure of the earth.-LALANDE, 420. 

Sinclair (C. H. ). The oblique boundary line 
between California and Nevada. 

U. S. C. and G. Survey, Rep. 1900, 255, 255-
484. 
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Siraped (William-Smith de). De la fonne de 
la terre et son influence sur la geographie et 
l'astronomie; memoire prescntc a l'Acadcmie 
des sciences de Philadelphie par -. Traduit 
par Lamarche. 

8°, Paris, 1828, pp. 52, I plate. Berlin, Geo
detic Institute.) 

Skogman ( C.). Completion of the preliminary 
survey of Spitzbergen, undertaken by the 
Swedish Government with the view of ascer
taining the practicability of the measurement 
of an arc of the meridian. 

Roy. Soc. London, Proc., XIII, 1864, 551-
553. 

Slate (Frederick). Absolute and gravitation 
systems. 

Nature, xuv, 1891, 445. 

Sloudsky (Th. ) . Probleme principal de la haute 
geodesie. 

Soc. Imp. d. Nat., l\foscou, Bull., LVlII, 18S4, 
175-217. 

Revd. in Jahrb. tib. d. Fortschr. d. Math., XVI, 
1884, J081-1o82, by P(ETZOLD]. 

Essai de solution du probleme geodesique. 
Soc. Imp. d. Nat., Moscou, Bull., LlX, 18S4, 

261-288. . 

Jahrb. tib. d. Fortschr. d. Math .• xvI, 1884, 1o82. 

La figure de la terre d'apres les observa-
tions du pendule. . . 

Soc. Imp. d. Nat., Moscou, Bull., LXII, 1S86, 
1-23. 

L'emploi de la fonnule de Bonguer dans 
la recherche des anomalies de la pesanteur. 

Bull. d. Moscow, 1894, Nr. 2, 271-274. 
Revd. ind. Fortschr. d. Math., 18<)3-<)4, xxx, PP. 

151:z. 

Smith (Edwin). Determination of gravity with 
the Kater pendulums at Auckland, New Zea
land; Sydney, New South Wales; Singapore, 
British India; Tokio, Japan; San Francisco, 
Cal.; and \\'ashington, D. C. 

U. S. C. and G. Survey, Rep., 1884, 439-473. 

Determination of gravity at the Polytech
nic Institute, \Vorcester, Mass., and at Co
lumbia University, at New York city, with 
Pendulum Apparatus B, 1899. 

U. S. C. and G. Survey, Rep., lS98-99, 273-
2S2. 

Smith (Henry John Stephen). On a property 
of a small geodesic triangle on any surface. 

Brit. A. A. S., Rep., lS82, 548. 

Smith (William). Terrestrial measurement be
tween the observatories of Norriton and 
Philadelphia, with the difference of latitude 
and longitude thence deduced. 

Am. Phil. Soc., Trans., l, 1771, II4-120. 

Smyslow (P. M.) et Sawitsch (A; N.). 
Titles in full tinder SAWITSCll (A. N.). 

Smyth (R.) and Thuillier (H. L.). Manual 
of surveying for India, detailing the mode 
of operations on the trigonometrical, topo
graphic, and revenue surveys of India. 

Calcutta, 1S51-1855. 
Title in full under TI!GILLIER (H. L.j. 

BnelliusvanRoijen(Willebrord): Cassini(J. ). 
Sur la mesure de la terre par -. 

Acad. d. Sci. Paris, Mem., 1702, 6o-66. 
Title in full under CASSINI (J.). 

Ce.ssini de Thury (C.-F. ). Jonction de 
la meridienne de Paris avec celle de -. 

Acad. d. Sci. Paris, Mem., 1748, 123-132. 
Title in full under CASSIS! DE THURY (C.-F.). 

---: Dela.mbre (J.-B.-J. ). Histoire de l'as
tr01:10mie moderne. Treats of ---

II, lS21, 92-125. 

--: Oudemans (J. A. C.). Het problema 
van-. 

K. Ak. van Wetens., Versl, XIX, 1885, 436-
44r. 

Eratosthenes Batavus, seu de tern:e ambi
tus vera quantitate suscitatus. 

· 12°, Lugduni Batavorum, 1617, pp. [x], 263, 
[r]. (Oxford, Bodleian.) 

This work gives an account of the first attempt 
to determine the length of a degree from 
triangulation. 

Soc. Belge Geogr., Bull., for Bulletin de la 
Societe beige de geographic. 

8°, Anvers, 1S70+. (\Vashington, Con
gress.) 

Soc. Oien Antonio Alzate Mem., for Memoria 
de la Sociedad Cientifica Antonio A~zate. 

S0
, Mexico, 1SS7...;_. 

Boe. Geogr. Bull.,/or Bulletin de la Societe de 
geographic. 

8°, Paris, 1821+. (Washington, Congress.) 

Soc. Nat. Moscou, Bull., for Bulletin de la So
ciete imperiale des naturalistes. 

S0
, Moscou, 1829+. (Washington, Con

gress.) 
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Soc. Ital. Verone., Mem. Mat. Fie., /or Memo
rie di matematica e di fisica della Societa 
italiana delle scienze. 

4 °, Verona, 1782-: ·, 

Soc. Mex. Geogr., Bol., /or Boletln de la Socie
dad mexicana de geografla y estad1stica. 

8°, :\lcxico, 1861-1865 ( rr vols.). (Wash
ington, Congress.) 

Roe. Philom., Bull., /or Bulletin de la Societe 
philomatique de Paris, Bulletin des sciences. 

8°, Paris, 1791-181 r; Xuuveau Bulletin, 1814-
1826, 1832-,)3. (Cambridge, Gniversity.) 

Soc. Phys. Geneve, Mem., /or Memoires de la 
Societe de physique et d'histoire naturelle de 
Geneve. 

4°, Gcneve, 18~1+. (Washington, Con
gress.) 

Soc. Sci. Montpellier, Rec. d. Bull., /or Re
cueil des bulletins de la Societe libre des sci
ences et belles-lettres. 

8°, Montpellier, l8o3-r815 (6 vols.). (Ox
ford, Bodleian.) 

Soc. Sci. Neuch!tel, Bull., /or Bulletin de la 
Societe des sciences naturelles. 

8°, Neuchtl.tel, 1843+. (\Vashington, Con-
gress.) . 

Soc. Sci. Upsala. Acta., /or Acta literaria et sci
entiarum suecire. 

4°, Upsalire, 1730-1739 (20 vols.). (Oxford, 
Bodleian.) 

Bohncke (Ludwig Adolph). Bibliotheca math
ematica. Verzeichniss der Biicher iibcr die 
gesammten Zweige der Mathematik, als: 
Arithmetik, hi:ihere Analysis, construirende 
und analytische Geometrie, Mechanik, As
tronomie und Geodasie, welche in Deutsch
land und dem Auslande vom Jahre 1830 bis 
Mitte des Jahres 1854 erschienen sind. 

8°, Leipzig, 1854, pp. ix, 388. (Gore.) 

Soldner (Johann von). Vorschlag zur Grad
Mcssung in Afrika. 

Mon. Corr. (Zach), lX, l8o4, 357-362. 

Ueber die kiirzeste Linie auf dem Spha
roide. 

Mon. Corr. (Zach), XI, 18o5, 7-22. 

reber die schwedische Messung des Me
ridiangrades. 

Astron. Jahrb. (Bode), r8o6, 268. 

Boleil (Henri). Note surune mesure de longueur 
invariable avec les changements de tempera
ture. 

Acad. d. Sci. Paris, Comp. Rend., LXIX, 

1869, 954. 

Soler (Emanuele) ed Venturi (A.).· Prime 
ricerche sul coefficente di rifrazione in 
Sicilia. 

Accad. di Palenno, Atti, 111, 1893, 48. 

Nota sulle teorie di rifraziunc di Bougucr e 
Bessel. 

4°, Palenno, 1893, pp. 2. 

Nuove r!cerche sulla rifrazionc in Sicilia, 
Giorn. di Sci. Nat. ed Econom., Palermo, 

1895, 20; 1898, 13; 1901, 16. 

Su talune teorie di rifrazione geodetica. 
Accad. di Palermo, Atti, ll, 1897, 63. 

Sulla rappresentazione geotletica di talune 
superficie. 

Accad. di Palenno, Atti, '" 1898, 15. 

Somoff. Simplification cle la methode de Gauss 
pour determiner !'attraction d'un point par un 
ellipso'ide homogene et extension de cette 
methode a \Ill ellipsoide heterogene. 

Acad. Sci. St.-Petersbourg, Bull. xrx, 1874, 
215. Melanges. Math. et Astr?nom., v, 1873, 
no. 2. 

Sonderhof (A.). Die geodatischen Correctionen 
der auf dem Spharoid beobachteten Horizou
talwinkel. 

Arch. d. Math. (Grunert), LI, 1870, 20-41. 
Nachtrag zu der Abhandlung: Die geoda

tischen Correctionen, etc. [the above], pp. 
42-45. 

Revd. in Jahrb. iib. d. Fortschr. d. Math., u, 
186<)-70, 838, by BRUNS. 

Ein Beitrag zur hi:iheren Geodiisie. 
Zeits. f. Math. (Schlomilch), XVll, 1872, 

Sg-128, 177-231. 
As a separate, So, Leipzig, 1872, pp. i-vii, 1-<JS· 
Revd. in Jahrb. lib. d. Fortschr. d. Muth., IV, 

187>, 576, by D(RUNS]. 

Bosene. (H. ). Auflosung der Aufgabe de beiden 
Punktgruppen mittelst Maschine und nume
risch trigonmetrischen Tafel. 

Zeits. f. Vennes., xxv1, 1897, 64g-661. 

Bpii.th (Johann Leonhard). Geodasie, oder 
Anweisung zum Feldmessen, zum Gebrauch 
auf Schulen. 

Allg. litt. Zeit., 1790, ii, 267; Gott. Anzei
gen, 1791, ii, 8o6. 

Die hi:ihere Geotlasie, oder die \Vissen
schaft, die Reiche der Ertle, und diese se!bst, 
geographisch aufzunehmen und zu chartieren. 

8°, Miinchen, 1816, pp. xii, 436, 4 plates. 
(Gore.) 
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SPAIN. 
AI>AN (E.-H.-J.). La jonction gfodcsique entre 

l'Espagne et l'Alg(:rie. 
Acad. de Belgique, Bull., I, I88I, 8-18. 

ARRILLAGA (!'.DE l'.). Memorias de\ lnslilulo geo
gmfico y estadistico de Espana. 

Tomo, VIII, 1889. 
Determinntion experimental de la intensidnd de la 

gravidad en Madrid. sBS. 5 pl. 
Torno, x, 18g5; XI, 1899. 

-- Rapport succinct sur les travaux de l 1institut 
Gl-ogrnphique et Statistique d'Espagne. 

Int. Geod. Cong., Verhandl., 18g1, 165-167: 1892, 573-
575; 1893, I53-155; I8g4, 244-245; 1895. 179; 1900, 222-

223. 

-- Red geodesica de\ i. orden de Espagne. 

SPAIN -Continued. 
PERRmR (F. ). Jonction gl"O<!esique de l'Espagne 

avec l'Algerie. 
Acad. d. Sci. Paris, Comp. Rend., LXXXIX, 1879, 
885~; Observatory, III, 18Ho, 326-327; Int. Geod. 
Cong., Geu ... Ber., 188o, 47-53; Acnd. d. Sci. Paris, 
Comp. Rend., c1v, 1887, 1817-1821. 

REITZ (F. H.). Ueber die trigonometrische Ver
bindung von Spanien und Algerien. 

Hamburg, 1883. 

SAGASTA (B. :vi.). Rapport sur \es travaux geode
siques exfrntes pnr l'Institut Geographique et 
Statistiquc. 

Int. Geod. Cong., Verhandl., I8g8, i, 443. 

ANON. Bstados de las opemciones geodesic:i.• cle 
Espaila en 1° de ahril de 1869. 

s0 , Madrid, 1869, pp. I5, 1 map. 

Madrid, i8g4. Sparre (de). Sur le pendule de Foucalt. 

BARRAQUER (J.-M.). Jonction g~odesique de !'Al· I 8, Bruxelles, .1883, pp. 16. 
g<!rie avec l'Espagne. 

Int. Geod. Cong .. Gen.-Ber .. 1880, 47-53. 

BARRAQUER (C.), Rapport sur Jes travaux 
siques ex~cut~ en F.s1)agna. 

Int. G,eod. Cong., Verhandl., 19"0, 222-223. 

geode-

CEL<>JUA (G.). I,avori geodesidin generale. Riuni
one delle cosle di Algeria a quelle di Espagna. 

Annuaria Scientifico e Industriale XVIII, 1881, 8. 

Specht (George): Koppe (Carl). Measurement 

of the Aarberg base line, Switzerland, and the 

apparatus of General Ibanez. Translated 

by-. 

Eng. News, XI, 1884, I33-137. 
I 
I i Spher (F. W. ). J.,ehrbegriff der reinen Combi-

Cono DE GUSMAN (F.). Rapport Sltr !es tra"aux I' nationslehre. 
gl!<><l~siqu.,sexecutespnr \'institut. 4°, Brauschweig, 1824, pp. 250. 

Int. Geod. Cong., Verhandl., 18g5, ii, 28o-2A2. 

FERRERO (A.). Report on triangulation of Spain, Spencer (Herbert). The form of the earth no 

18<)2, ii, 18<}5, ii. I proof of original fluidity. 
Int. Geod. Cong., Verhandl., I8g8, ii. 53-72. J.;., E., D. Phil. Mag., XXX, 1847, 194-1<)6. 

FENNER (P.). Das Verbindungsviereck zwischen I , . . 
den Dreiecksnetzen von Spanien und Algier. I Spencer ( J. C. ). ·~Ian :or r.eorgan1z~tion of. the 

Zeits. r. Vennes., x1, 1882, 303-3oA. Coast Survey, with d1rcct10ns and 111struct1ons 

InA~EZ (C.). Expose de !'Hat des trn,•aux geode- . from the Treasury Department, June 3, 1843. 
siqueh poursuh•is en F;spagne. 8°, [\Vashington, I843]. (Gore.) 

Int. Geod. Cong., Gen.-Ber., 1865, 57-58; 1869, 62-65; 
1870 6<J-;o; 1871 65-66; 1872, 57-.SS; 1874, 83-85; 1875, SPHEROID, BESSEL'S. 
2l<J222; 1876, 125-128; 1877, 30<J-:\I2; 1878, II2-tl5~ 

1879. 115-117; 188o, 41-47; 1881-82, 134-14I; 1883, 
283-285j 1884-1886, 124-127; 1887 1 xiii, 1-3. 

-- '.\lemorias de! Inst.ituto geogrd.fico y esta
d{stico. 

1 t vols., Mac1rid, 1875-1899. 

-- Jonction geodesique 
l'Algerie nvec l'Espagne. 

Paris, 1886. 

et nstronoruique de 

LA ussEDAT (A.). Notice sur lestravaux geodesiques 
de la carte d'F.spagne. 

Acad. d. Sci. Paris, Comp. Rend., XLv111, 1859, 473-
475: LXII, 18661 1007-1010. 

-- Note relative nu prolongement de la mendi
enne de France et d'Espagne en Algerie. 

Acnd. d. Sci. Paris, Comp. Rend., Lxxv. 1S72, I492-
1500. 

N. (T. H.). A feat in triangulation. 
Nature, xx11 188o, i57-158. 

OESFELD. Andeutungen zu zwei wichtigen geodii
tischen Operntionen. 

Ann. d. Erdkunde ( Berghaus ). VIII, I833, 394-396. 

ALDRECHT (T.). Die Umkehrung der llessel'schen 
Methode der sphiiroidiscben Uebertmgung. 

Astron. Nachr. 1 xcvt, 18So, 209-218. 

BRUNS (H.). Ueberdie Umkchrungdcr Bcssel'schen 
Methode der sphiiroidischen Uebertragung. 

Astron. Nachr., xcvII, 188o, 13-74. 

JORPAN (W.). Kleinere Mittheihmgen die Bessel'
schen Erddin1ensionc11. 

zeit. f. Vermes., XVIII, 188g, 3.~8-359. 

Spieker. Die Observatiorien fiir Astrophysik, 

Meteorologie und Geodlisie auf dem Telegra

phenberge bei Potsdam. 

Berlin, 1895, fol. pp 39. 

SPITZBERGEN. 
BACKLAND (0.). Rapport sur les travaux executes 

par Jes gfodesiens russes au Spitzbergen. 
Int. GcO<i. Cong., Verhnndl., 19'JO, '59-"16I. 

DUNER (NILS CHRISTOPHOR): Och NORDENSKIOLD 
(A. lt). Forberedande undersllkbarketen nf en 
gradmatning pll Spetsbergen. · 

Stockholm, Akad. Hand!., VI, 1865-&i. (No. 8.) 
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SPITZBERGEN-Continued, 
GEER (GERARD DE). Om gradmatningsunyets frnu:

fOrnnce ofver sodra och melletsta Spetsbergen. 
Ytner, 1900, 281-302. 

Go RE (]. H. ). Geodetic work in Spltzbergen. 
Scientific Amer. Sup., XLVIII, 1899, 19727-19728. 

ROSEN ( l'. G. ). Projet de me sure d'un arc du m~
rirlien de 4° 2' au Spitzberg. 

:liemoire publiee par l'Academle Royale des Sci
ences de Suede. 

8°, Stockholm, 1893, pp. 31, 1 map. 

Ross(].) A p!nu for measuring an arc of the meri
dian at Sp!tzbergen. 

Roy. Astrou. Soc., Month. Not., YII, 1845, 17s. 
SAlllNE (Jo:.). On tlle measurement of an arc of the 

meridian at Spitzbergen. 
Qunrt. Journ. Sci., XXI, 1826, IOI-JOS. 

SKOG MAN (C. ). Preliminary survey . for the 
n1ensurement of au arc in Spitzbergeu. 

Roy. Soc. London, Proc., x111, 186.j, 551-553. 

Sprung. Geometrische Ableitung der Grosse des 
ablenkenden Einfliisses der Erdrotation. 

D. Met. Zeits., 1884, I, 250-255. 

Stadthagen (Hans). Zur Temperature correc
tion von I,iingenmassvergleichungen. 

Zeits. f. Vennes., xv, 1895 1 28u-282. 

Die personliche gleichung bei Langen
massvergleichungen. 

Zeits. f. Vennes., xxv, 18¢1 ro3-108. 

Die Genauigkeit der Pointirung bei Lan
genmassvergleichungen. 
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LANE(]. H.). On the coefficient of expansion of the 
llritish standard yard bar. 

U. s. C. and G. Survey, Rep., 1877, 148-181. 

LEAJrn (W. :'.!. ). On the stade as a linear measure. 
Roy. Geogr. Soc. J,ondon, Journ., IX, 1839, 1-25. 

LErsrns (R.). Die Liingenmnsse der Allen. 
Berlh1, 1881. 

LEs1.rn ( R. ). On n method of ascertaining n uni· 
versnl and inYnriable stnndnrd of tnensure. 

Rep. Acts of Parlinmeut, 1794, 170-171. 

LETRONNE. Recherches ... du syst~me mHrique 
~gyptien. 

Paris, 1851. 

STANDARDS OF LENGTH-Continued. 
LINDEDERG (K.) och ]ADERIN (F..). Ko1npamtioner 

emellnn Svcriges Meterprototyp. 
Stockholm, 18g5. 

LINDHAGEN (D. G.). Komparationer mellau Struves 
dubbeltoise och den Svenska kopian nf den
sa1nmn. 

K. Svenska Vetens. 1 Handt., IV, 1864 1 v. 

I,1rr~•ANN (G.). Ober das absolute Maas der ze!t, 
hergeleitet nus dem Newton's schen Attraktions
gesetz. 

Acad. d. Sci., Paris, Comp. Rend., 128, 1889, 1137; 
Jouni. d. Phys. 8, 1899, 401. 

llIAHMOCD - BEY. I.e syst~me m~trique nctuel 
d'Egypte. 

Copenhague, 1872. 

MARTIN (W.). An attempt to establish throughout 
His ~lnjesty's dominions an universal weights 
and tneasures. 

London, 1794. 

MICHEL (J.). La Contenaire du MNre !es precur
seurs du systerue metrique et les measures inter
nationales. 

1898. 
MOLET. Le Systeme m~trique en Europe. 

Journ. d. Geom., 1889, 13.5-137· 

MORE (S.). Attempt to obtain standards of weights 
nnd measures. 

Soc. Encouragement of Arts, Trans., XII, 1794, 292-
301. 

MORIN. Notice histol'ique sur le syst~me ru~trlque. 
Paris,--. 

NER>:NBURGER (A.-W.). Compte rendu des op~ra
tions . . . pour ~talonuer !es regles qui out ~t~ 
employ~es . . . 11 In mesure des bases g(!od~ 
siques. 

Bruxelles, 1855. 

NEVEU (T.). Tableau decomparisonJdes mesures de 
l'nn X avl'C les n1esures du syst~n1e et les nn
ciennes tnesures. 

Roe. Snv. l,itt~r., M~tn. 1 I, 18o1, 146-149. 

ORIANA (ll.). Istruzione su le misure e su i pesi che 
si 11sa110 nella Repuhlica Cisnlpina. 

Milano, 18o1. 

Ocn1"1ANS (J. A. C.). Vergelyking bij somer-en 
winter tenperatur van twee glnztn eintneters 
tnct dent plntina-indiutn streeptneter No. 27, 

Acad. d. Weteusk, Amsterdam, II, 1889, 36. 

OzANA~l (].). Trait~ de l'nrpentage et du tois~. 
l'nris, 1747· 

PAsL·:y (C. W.). Plan for simplifying and Improv
ing tlte ntensures. 

London, 1857. 

PAlTCTO" (A.-J.-P.) MHrologie. 
Paris, 178o. 

PEIRCl' (C. S.). Comparison between the yard and 
inetre. 

A. A. A. S., Proc .. xxx, 1881, 20. 

-- Note on the progress of experiments for com
paring n wave-length with a meter. 

A111er. jonrn. Sci., 18, 1877, 51. 

PE:<SKY (B.). Die F.inrichtungen fitr feinere Nass· 
verglichen bei der ~ormal-Aiclmngs-Comt11iss1on. 

Zeits. f. Instr., xv., 1895, 313-322, 353-362. 
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STANDARDS OF LENGTH-Continued. 
PETERS (C. F. W.). Zur Geschichte und Kritik der 

Toisen-1\.laasstO.be ... 
Berlin, 18S5. 

PICTET (lll.-A.). Comparaison du. metre Halon de 
l'Institut avec le pied anglais. 

Soc. Sav. et Littfr., ::-.tl!m., II, l8ol, 265-269; Bibi. 
Brit. Geneve, xrx, 18o2, 109-!14; Journ. Nat. Phil. 
(Nicholson), II, 1802, 244-252. 

PLANTAMOUR (E.). Note sur la determination du 
coefficient de dilatation d'un barreau d'argent. 

Bihl. Vniv. Gene\·e, Arch., XXXYIII, 1870, 37-61. 

PqRTER (J. S.). On the metric system of weights 
and measures. 

London, I859. 

PR IN SEP (J. ). Determination of the exp"lrnsion of 
the standard lo-foot iron bar of the survey of 
India. 

Asiat. Soc., Journ., 11, 18331 130--142. 

PROXY (R. DE). Formules pour la comparaison des 
longUt"Urs de deux regles de metal . . 

Bibi. Brit. Geneve, XIX, l8o2, 316-320. 

-- R(;sultats des experiences faites ... pour de
tenniner le rapport du metre au pied anglais ... 

Bibi. Brit. Gen~ve, xx, 18o2, 105-!18; Ann. de Chim., 
v, 1817, 166-171; Bibi. Unhr, Gen~ve, VII, 1819, 
23cr243. 

-- Description et usage du comparateur de I.,e
noir . .. 

Bibi. Brit. Geneve, XIX, 1802, 30I-315: Ann. d. Phys. 
(Gilbert), LII, 1816, 329-338; Phil. Mag. (Tilloch), 
XI .. Vll, 1816, t25-130. 

-- Ueber die Vergleichung der hatben Wiener 
Klafter mit dem Meter. 

K. k. Polytech. Inst., Jnhrb., xx, 1839, 155-164. 

Qumro (V.). Essni sur !es systemes metriqucs des 
anciens peuples. 

Paris, 1859. 

Ro1>ENllAcH (C.). Note sur !'etalon prototype uni
verse! des 111esurcs de longueur. 

Acad. de Belgique, Dull., xx1x, 1870, 55g-575. 

ROGERS (W. A.). On two forms of comparators for 
tneasures of length. 

New York. 1879. 

-- Standard measures of length. 
New York, 1879. 

-- On the present state of llw question of stand
ards of kngth. 

Amer. Ac.ad. Proc., xv. 188o. 273-312. 

-- Determination of the relation between the 
yard and the meter. 

A. A. A. s., Proc., XXXII, 1883, 127. 

-- Con1parators for 111easures of length. 
:11icrosc. Soc. Jouri1., II, 18<)7, 947'"951. 

SABINE (E.). Measures of the State of New York. 
Quart. Journ. Sci., I, I827, ;!82-385. 

SADEBECK (D. A. M. ). Ueber eine neue Methode, die 
Ausdehnung von l\laasstliben zu bestinunen. 

Leopoldina, XIX, 1883, 141-144. 

SAtGEY (J.-1'.). I,a pratique des poids et mesures du 
syst~me 111Hriqne. 

Paris, 1839. 

STANDARDS OF LENGTH-Continued. 
SA!STE-CLAIRE·DEVlLLE (E. H.) et MASCOT (I-:. E. 

N. ). Construction de la regle geodcsique inter
nationale. 

Paris, Acad. Sci. Compt. Rend., LXXXIII, 1876, 1091-
1093. 

SAtNTE-CLAIRl·:-DE\~ILLE (H.). Sur ta construction 
de la rcgle g(;od(:sique internationale. 

Int. Geod. Cong., Gen.-Bcr., t878, 1. i-50; 1879, 1, 1-12; 
Paris, 1879. 

-- Sur ta construction de la r~le g&xlesique in
ternati.ouale. D~uxienne tue111oire. (1879.) 

Paris, Ecole Norm. Anuales. 

--- (R~gle en platine iridie de I' Association geo
dCsiquc internntionatc.) 

J>aris, Acad. Rei. Con1pt. Rend., LXXXIX, 1879, 55~ 
563. 

-- et MASCOT. Sur la construction de la regle 
g~odcsique internationale. (1879.) 

Paris, F.cole Norm. Annates, IX, 188o, pp. 1:r20. 

Sc111APARELLI (G. Y.). Delle operazioni per deter
minare ii rapporto de! klafter col metro. 

Ist I .. on1bardo, Reud. 1 1, I864, 312-316; Milano, 1866; 
EfT. Astron. Milano, 1866, 3-41. 

SCHIAVONI (F.) Relazionesugli studii fatti perasse
grare ... la 1unghezza della tesa det Spano. 

Int. Geod. Cong., Gen.-Ber .. 1866, 16-21. 

-- Relazione sulle esperienze fatte per detenni
nare i1 rapporto fra la tesa itnliana e la pnts'iiana. 

Napoli, 1869. 

Sc111Fl"Nl<R (A.). Ein Wort iiber das bei dem siich
sischen Landesvcnnessungcn gebrauchtc Grund-
1nass. 

Ann. d. Erdkunde (Berghaus), VII!, 1833, 64-74. 

SCHOTT (C. A.) and 'I'ITTMANN (0. H.). '!'he relation 
between the metric system of length of the United 
States Coast and Geodetic Survey and the United 
States I.ake Survey. 

U.S. C. and G. Survey Rep., 1899, 179-188. 

Scm;MACHElt (H. ). Danish stnndards of length. 
Quart. Jo11n1. Sci., XI, 1821 1 I~-185. 

SCHWARZSCHILD (K. ). Zur flestimrnut1g der Thei
lungsfehler "on ?.1.aasstiiben. Astron. ~achr. 

CXLIII, 1897, 1-12. 

SEAMAN (WILLIAM H.). The centenary of the 
n1etric systc111. 

School Science, Sept., 1901. Translation of an 
article by Jaques Boyer in Revue Encyclop~
diq1w, r.arousse, Oct. 7, 1899. 

S1110i;:rs11ANKS (R.). Account of his experiments for 
restoring the standard yard. 

Roy. Astron. soc., !\Jent., XVl-XXIV. 

SllUCKDURGH (G. A. W.). Account of some endeav
ors to ascertain a stnndard of weights and n1eas
ures. 

Roy. Soc. London, Phil. '!'rans., LXXXVIII, 17~. 
133-182. 

SIEMANS (C. W.J. The art of measuring. 
Nostrand's Engin. Mag., xv, 1876, 159-164. 

SOLEIL (H.). Note sur une mesure de longueur in
variable. 

Acad. d. Sci. Paris, Comp. Rend. 1 LXIX, 18fi9 1 954. 
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STANDARDS OF LENGTH-Continued. 
STAl>llAGE"' (H.). Die personliche gleichung bei 

I~3.ngen111assvergleichungen. 

Zeits. f. Vennes., xxv. 18¢, 103-108. 

-- Die Geuauigkeit d(&r Pointirung bei Llingen
tnassvergleichungen. 

7.eits. f. Vennes., xxv, 18<)6, pp. 16&-175. 

STAMKART (F.-J.). Sur une mHhode simple pour la. 
cotnpnraison exncte des 111csures de longueur. 

Arch. Neer!., v, 1870, 15-23. 

STAMPFER (S. ). t:eber das Verhliltuiss der Wiener 
Klafter zu111 f\.1etcr. 

Polytech. Inst., Jahrh., xx. 1839, 145-176. 

8TE1"'1!EII. (K. A. von). Copie des M~tres des 
nrchivcs A Paris. 

K. buyer. Ak. d. Wiss., math.-ph.l:'s. Cl., Abhandl., 
1884, I, 247-28o. 

-- t:eber f\.1nnssc U bout und deren Verglei· 
chung. 

K. hayer. Ak. d. Wiss., Sitz.-Jler., I, 1863, 329-332. 

-- Ueber gcunue Copien des M~tre des archives, 
welche in Oesterreich ... diencn sollen. 

K. k. Ak. d. \Viss., mnth.-nnturwiss. Cl., Deukschr., 
XXVII, 1867, 151-189. 

-- Vergleichung der I.eistung des Bessel'schen 
Llingen-Compnrators 1nit dcr des Fiihlspiegel
Compnrntors von Steinhcil. 

K. hayer. Ak. d. Wis.•., Sitz.-ller., math.-phys. Cl., 
II, 1868, 493-496. 

-- Uel>er einen cylindrischen Maassstab in Ge
stalt eines Rndes der Abstand van zwei festen 
Punkten zu u1essen. 

Astron. Nachr., LXXII, 1868, 319-378. 

-- llericht iiber seine1~ Contparator zur Ver
gleichung der Toise mit dem Meter. 

K. bayer. Ak. d. \Viss., Sitz.-Ber., 1870, i, l-13; Int. 
Geod. Cong., Gen.-ller., 1869, 73-&i. 

-- Copie der Bcssel'schcn Toise du P~rou in zwei 
Glasstahen. 

K. k. Ak. d. ~'iss., tnnth.-naturwiss. Cl., Denkschr., 
xxx, 1870, 21-28. 

Sw11<DJ<"' (J. H. ,.A>I). Bestimmung desvom 'rhomus 
bci <lessen chinesischer Gr8.dn1essuug gebrauch
tcn Masses. 

Mon. Corr. (Zach), x, 1804, ,522-531. 

TINTER ('\\'.). Das tnctrische Urmass und Urge
w~cht <ler oesterrcichischcn Regicrung. 

Zeits. d. Oester. Ing., xx111, 1871, 37-41. 

-- Bestinunung der Liinge, der Ausdehnung und 
der Theilungsfehler des Controlmeters. 

Oestcr Grndmessungs Cotnn1isSion Verhandl., 

1887, 13. 
'1'1T'l'MAJSJS (0. H.). Relative expansion of bronze 

nud l .. ow !\Joor iron. 
u. s. c. and G. Survey, Rep., 1877, 148-181. 

-- On the relation of the yard to the meter. 
U.S. C. ancl G. Survey, Hull., IX, 1889, 45-50. 

-- On the relation of the yarcl to the meter. 
U. S. C. and G. Survey, l&)o, 715-720. 

TRAI.I.ES (J. G.). Ueber eine Mcthode, die Ausdeh
nung der KOrper durch die '\Viirn1e zu bestitn
n1en. 

Ann. d. Phys. (Gilbert), XX\'II, 18o7, 241-26o. 

STANDARDS OF LENGTH-Continued. 
TRESCA (H.). Le m.Hre prototype en plateau du 

Consenmtoire. 
Paris, Annual, Conservatoire, VII, 1867, 21-30, 557-

594. 
-- ~ote sur la formc qu'il convient de donner 

aux rn~tres. 
Acad. d. Sci. Paris, CoIUp. Rend., 1.xxv, 1872, 1223-

1230. 

-- Sur une r~gle en platiul!' iridie de 1' Associa
tion Gfod~sique intcrnationale. 

Paris, Acnd. Sci., Comp. Rend., LXXXIII, 1876, 1093-
!0<}6. 

-- Sur deux 1n~tres en platine nyaut uppartenu 
il. De l'rony. 

Paris, Acad. Sci., Comp. Rend.,¢, 1883, 816-822. 

V. (LES. C. DE). Recherches curieuscs des n1esures 
du n1onde. 

Paris. 1636. 

VERDET. Etalon fixe des poids et 1nesures. 
Paris, 1815. 

\VAGNi<R. Ueber die Massvergleichungen fiir die 
europil.ische Gmdu1cssung. 

Gotha, 1868. 

'VALKi<R (S. C.). Report on the weights nnd IUeas
urcs of Great Britain. 

Franklin Inst. Journ., x1n, 1834, 94-109. 

WALKER (J. '!'.). Description of the method of com
paring and the apparatus employed. 

India, Trig. Survey, I, 1870-71, 1-2. 

WAI.KER (J. ). On the unit of length of a stnndard 
scale, by Sir George Shuckburgh. 

Roy. Soc. I,ondon, Proc., XLVII, 1889-9<>1 186-189. 

WEl>ISTEl>I ( ll. ). Handbuch der physikalischeu 
?-tnnsbestin1n1uugen. 

Berlin, 1887. 

WESTPHAi. (A.). Die Ausdehnnngscoefficientcn der 
Kilste11vern1essung. 

Berlin, 1881. 

'VHITEHURST (J.). An attempt toward obtaining 
invariable tneasurcs of length. 

London, 1787. 

WILi> ( H. ). De la d~termination de la dilatation 
du barrenu nornml. 

Soc. Phys. Gencve, Arch .. x1., 1871, 373-393. 

-- nericht Uber die Arbeiten zur Reforn1 der 
schweizerischen Unnansse. 

Zlirich, 186.~. 

WOLI' (C. I. F..). Les Halons de poids et IUesures de 
l'ohservntoirc de Paris. 

Acad. d. Sci. Paris, Comp. Rend., xcn, 1881, 1202-
1204; XCIII, 1881, :291-299; XCIY, 1882, 1503-1505; Ann. 
de Phys. Chin1., xxv, 1882, 5-1i2, 

-- Recherches histoiriques sur l!talons de poids 
ct n1esure de l'obi;;crvntoire, et les aJ>pnreils qui 
out servi a les construire. 

Paris, Soc. Phys. Seances, 1882, 27-31; Journ. de l'hy
siquc, I, t882, 252-255. 

-- Sur deux l!talons de l'aune et du pied de ro1, 
rcce1111nent retrou\·~s. 

Paris, Acad. Sci., Comp. Rend., 97, 1882, 977-<)78. 

-- Sur l'autheuticitl! de la toise du Pl!rou. 
Acnd. d. Ser. Paris, Comp. Rend., en, 1886, 567-574; 

CVI, 1888, 977-<)82. 
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STANDARDS OF LENGTH-Continue<l. 
WOLP (C. I. E.). Die altcn 1'oisen. 

Acad. d. Sci., Paris, Comp. Rend., cxxv, 1897, 199. 

-- Le Gnomon de l'observntoire et les ancicnncs 
toises; restitution de la toise de Picard. 

Acad. Sci., Paris, C. R .. cxxv, 1897, 1w-204. 

WOODWARD (R. S.). Results of some experiments 
made to determine the variations in length of 
certain bars at the ten1perature of melting ice. 

Am. Journ. Sci., xxv, 1883, 448-459. 

-- On the diffusion of heat in hon1ogenous n1asses. 
Ann. !\.lath., JV, 1888, 101-127. 

Wt.:RM (J. F.). De pondennn, nuuunorun1 ~t Ult:'tl
suranun. 

Stutgardire. 

YATES {J.). What is the best unit of leugth? 
London, 18.sS, x11, 79. 

-- On the unit of length. 
Journ. Frank. Inst., XLII, 1861, 348-351. 

-- On mural standards for exhibiting the meas
ures of length. 

Brit. Assoc. Rep., xxxv, 1865, 159--161. 

ZECH (P. H.). Das wiirttemhergische Langenmas.". 
Wiirttemherg. Jahresheft, xxvn, 1871, 51-58. 

ANON. Notice historique sur le syst~n1e tnl!trique, 
sur ses d~veloppen1ents et sur sa propagation. 
Extrait des Annales du Conservatoire des arts et 
1n~tiers. 

Paris, n. d., pp. 68. 

-- Discours prouonc~ i\ ln barre des deux couseils 
du Corps l~gislatif, an non1 de l'Institut national 
des sciences et des arts, !ors de la presentation des 
etalons prototypes du m~tre et du kilogramme, et 
du rapport sur le travail de la commission de" 
poids et des tnesures. 

4°, Paris, 18o2, pp. 63. 
Giving an excellent history of the geodetic 

operations for the mensure111ent of a quadrant. 

-- Expose! des resultats des grandee operations 
g~od~siques, faites en France et en Espagne pout" 
la tnesure d'un arc du n1~ridicn et Ia d~tertninn
tion du mNre definitif. 

Bibl. Brit. Gen~ve, XXX\'Ill, 1So8, 305-312; Conn. cl. 
'}'.emps, 1810, 485-488. 

Stansel (Va.I en tine). Dioptra geodretica. * 
8°, Prag<e, 1653. 

POGGENDORFF,II,9'%. 

Sta.pff (J.M.). Ueber <lie Zunahme <ler Dichtig
keit der Erde nach ihrem inneren. 

Beitr. zur. Geophys., n, 1894, 1-24; Verh. 
d. Phys. Gesell, XI, 1892. 

\Viedemann, XI,\'III, 1893, 790-8o1. 
Revd. Fortschr. D. Math. 1893-<)4, xxv, 189o. 

STATION MARKING. 
ANDR1'WS {II.). Marking geodetic stations. 

Science, 1. 1883, 4,58; Final Results N. Y. State Sur
vey, 1h87, 122-126. 

Bi.AIR (II. W.). Marking geodetic stations. 
Science, 1, 2883, 394-395. 

Staude (Otto). Ueber geodiitische Bogenstiicke 
vom algebraischen Liingendifferenz auf dem 
Ellipsoi<l. 

Ann. d. Math. (Schlomilch), xx, 1882, 185-
186. 

Ueber geodatische Polygone auf den 
Flachen zweiten Grades. 

Math. Ann. (Clebsch), xx1, 1883, 21g-252. 

Stebnitzki (J. ). Ueber die Ablrnkung der 
Lothlinie durch die Anziehung der kaukasi
schen Berge. 

Acad. de St.-Petersbourg, Bull., xv, 1871, 
232-245; Mel. Math. Astron., 1v, 1871, 633-651. 

Beobachtungen mit elem unverandcrlichen 
Pendel, angestellt von Dr. Fr. Parrot in <len 
Jahren 1829 und 1833 in Dorpat, Tiffiis und 
~uf dem Abhange des grossen Ararat. 

Astron. Nachr., c111, 1882, 375-378. 

---: Fa.ye (H.-A.-E.-A. ). Sur une lettre du 
general-relative a la figure de la terre. 

Acad. d. Sci. Paris, Comp. Rend., XCVJI, 
1883, 508-515. 

Bericht d_er topographischen Ahtheilung 
des General-Sta bes ii ber die in den J ahren 
1884 und 1885 ausgefiihrten Arbeiten. (Russ
land.) 

Int. Geod. Cong., Verhan<ll., 1884-1886, 
200-204. 

Russie. Travaux executes par la section 
topographique militaire de l'etat·major pen
dant les annees 1886 et 1887. 

Int. Geo<l. Cong., Verhandl., 1887, x1, l-.;. 

Bericht iiber die caucasische Triangula
tion im J ahre 1862. 

Geogr. Mittheil. (Petermann), 1863, 340-344. 

Observations du pendule effectuecs en 
Russie. 

Aca<l. d. Sci. Paris, Comp. Rend., c1x, 1889, 

357-358. 

Rapport sur !es travaux geodcsiques 
executes en Russie en 1889. 

Int. Geocl. Cong., Verhan<ll., 1891, 155-160. 

Rapport sur les travaux gedcsiques execu
tes en Russie en 1890. 

Int. Geod. Cong., Verhandl., 1892, 217-220. 

Rapport sur les travaux executes par la 
section topographique de l'Etat-Major russe 
en 1891. 

Int. Geo<l. Cong., Ver hand!., 1892, 617-618. 
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Stebnitzki (J.). Rapport sur les travaux geo- I Steinhauser (Anton). Grundziige der mathe-

desiques executes en Russie en 1892. I matischen Geographie und der Landkarten-
Int. Geod. Cong., Verhandl., 1893, lSo-183. projection. 

Tableau des longueurs du pendule aux 
differentes stations de l'Empire Russe et de 
l 'ctranger, observation par des savants russe. 

Petersburg, k., russ. geogr. Ges. 1893. 
Ref. Petem1. Mitth .• XXXIX, 1893, 156. 

--- Rapport sur les travaux geodesiques exe
cutes en Russie en 1894. 

Int. Geod. Cong., Verhandl., 1894, 234-239. 

--- Rapport sur !es travaux geo<lesiques exe
cutes en Russie en 1894. 

Int. Geod. Cong., Verhandl., 1895, II, 268-
272. 

--- Rapport sur les travaux geodesiques exe
cutes en Russie en 1895. 

Int. Geod. Cong., Verhandl., 1896, 307-310. 

Stegmann (Friedrich Ludwig). Ueber die 
Bestimmung des Drehungswinkels an :Mess
instrumenten die mit einem beweglichen 
Spiegel versehen sind, welcher <las Bild einer 
feststehenden Scala in einem Fernrohre er
schienen liisst. 

Arch. cl. Math. (Grunert), xxv, 
376-386. 

Steiff. :N'eue Kreistheilung au Theodoliten. 
Zeits. f. Vermes., xxrv, 1895, 225-228. 

1855, 

Stein (Johann Peter Wilhelm). Geographi
sche Trigonometrie, oder die Aufiosung der 
geradlinigen, sphiirischen und spliiiroidischen 
Dreiecke, mit ihrer Anwendung bei grossen 
geodatischen Vermessungen und der Projec
tion der Charten, sowohl theoretisch als 
auch rein praktisch dargestellt und mit 
einem Anhange iiber Winkelmessinstrumente 
begleitet. 

4°, Mainz, 1825, pp. xx, 315, 8 plates. 
(British Museum.) 

Ueber das Auftragen eines ~rigonome

trischen Netzes nach der modifizirten Flam
stead'schen Projcktion. 

4°, Frier, 1828, pp. 18. (Berlin, Royal.) 

Steiner. Demonstration gemetrique d'un theo· 
reme relatif a la attraction d'une couche 
ellipsoi'.dique sur un point exterieur. 

Jour. fiir Math., XII, 1834, 141. 

Steinhauser. Sur les mesures universelles et la 
figure de la terre. ( H.) 

Wittemberg, 18o7. 

8°, \Vien, 1857, pp. 138. (Southampton, 
Ordnance Survey.) 

Neue Berechnung der Dimensionen des 
Erdsphiiroids. 

Geogr. Mittheil. (Petermann), 1858, 465-
468. 

Ueber die Ermitt<.!lung der \Vinkelsumme 
ebener Polygone. 

Archiv f. Math. (Grunert), I,h, 1871, 294-
309. 

Steinhauser (0.). Lehre von der Aufstellung 
empirische Formeln, mit Hiilfe der Methode 
der kleinsten Quadrate. 

8°, Leipzig, 1889, pp. 298. 

Steinheil (Karl Augustvon). 
des Archives a Paris. 

K. · bayer. Ak. d. \\'iss., 
Abhandl., 1844, i, 247-28o. 

Copie des Meter 

math.-phys. Cl., 

--- Ueber Maasse a bout und deren Verglei
chung nach einem neuen Princip. 

K. bayer. Ak. d. \\'iss., Sitz.-Ber., l, 1863, 
329-332. 

Ueber genaue und invariable Copien des 
Kilograms und des Meter, prototype der 
Archive zu Paris, welche in Oesterreich bei 
Einfiihrung des metrischen Maass- und 
Gewichtssystems als Mittel zu ihrer Verviel
fiiltigung. 

K. k. Ak. cl. \Viss., math.-naturwiss. Cl., 
Denkschr., xxvn, 1867, 151-189. 

Bericht der Gradmessungs-Commission. 
1868. 

Title in full under DAUl!RNl'"1ND (C. M. VON). 

Beitrag zur Geodiisie. 
K. hayer. Ak. d. Wiss., Sitz.-Ber. II, 1868, 

465-469. 
Advocating the use of cyclometers in measuring 

arcs along railroads instead of by triangu
lation. 

Vergleichung der Leistung des Bessel'
schen Langen-Comparators mit dem Fiihl
spiegel-Comparator von Steinheil. 

K. hayer. Ak. d. Wiss., Sitz.-Ber., math.
phys. Cl., II, 1868, 493-496. 

[Ueber einen cylindrischen Massstab in 
Gestalt eines Rades der Abstand von zwei 
festen Punk ten zu messen.] 

Astron. Nachr., r.xxn, x868, 369-378. 
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Steinheil (Xe.rl August von). Bericht iiber 
seinen Comparator zur Vergleichung der 
Toise mit der Langen-Ausdehnung der Stabe. 

K. hayer. Ak. d. 'Viss., Sitz.-Ber., 1870, i, 
1-13: Int. Geod. Cong., Gen.-Ber., 186<), 73-So. 

Copie der Bessel'schen Toise du Perou in 
zwei Glasstaben. 

K. k. Ak. d. 'Wiss., math.-naturwiss. Cl., 
Denkschr., xxx, 1870, 21-28. 

Steinthal (A. E. ). The method of least squares 
applied to conditioned observations. 

Mess. Math., x, 1881, 186-190. 

Steppes. "Ricerche sul coefficiente di rifrazione 
terrestre esegnite in Roma nel 1895. (Re
view.) 

Zeits. f. Vermes., xxv1, 1897, 17-28. 

Steppes (X.) 1111d Jordan (W. ). Das deutsche 
Vermessungswesen. 

Stuttgart, 1882. 
Title in full under JORDAN (W.). 

Sterneck (Robert von). Ueber den Einfiuss des 
Mondes auf die Richtung und Grosse der 
Schwer kraft auf der Ertle.* 

Wien, 1876. 

--- Ueber <lie Aenderungen der Refractions
Constants und Storungen der Richtung der 
Lothlinie im Gebirge.* 

Wien, 1879. 

Untersuchungen iiber die Schwere im In
nern der Erde, ausgefiihrt im Jahre 1882 in 
dem 1 ,ooo Meter tiefen Adalbert-Schachte des 
Silberbergwerkes zu Pi'ibram in Bohmen. 

K. k. militiir-geogr. Inst., II, 1882, 77-120; 
IV, 1884, 89--155; V, 1885, 77-106. 

Wiederholung der Untersuchungen iiber 
die Schwere im Innern der Erde, ausgefiihrt 
im J ahre 1883 in dem 1 ,ooo Meter tiefen 
Adalbert-Schachte des Silberbergwerkes zu 
PHbram in Bohmen. 

K. k. militar-geogr. Inst., Mittheil., III, 
1883, 5g---94; Arch. Sci. Phys., XII, 1884, 140-
141. 

---1111d Hartl (H.). Bericht iiber die Leist
ung der geodatischen Gruppe des militar
geographischen Institutes. 

Int. Geo<l. Cong., Verhandl., 1884-1886, 
154-177. 

Bericht iiber die von ihm bisher ausge
fiihrten Schwerebestimmungen. 

Int. Geod. Cong., Verhan<ll., 1884-1886, 
177-178. 

Sterneck (Robert von). Untersuchungen iiber 
die Schwere im Innern der Erde, ausgcfiihrt 
im Jahre I885 in dem Abrahamschachte des 
Silberbergwerkes ''Himmelfahrt-Fundgrube'' 
bei Freiberg in Sachseu. 

K. k. geogr. Inst. (Mittheil.), VI, 1886, 
97-119. 

Revd. in Bull. Astron., iv, 1SS7, 234-237. 

Der neue Pendelapparat desk. k. militar
geographischcn In ;titutes. 

K. k. militar-geogr. Inst. (:\1itthcil.), VII, 
1887, 83-II6. 

--- rmd Xalmii.r (A. von.) Bericht iiber die 
Gradmessungs-Arbeiten des k. k. militar
geographischen Instituts im Jahre 1887. 

Int. Geod. Cong., Gen.-Ber., 1887, viii, 1-18. 

Trigonometrische Bestimmungen der 
!,age und Hohe einer Punkte von Prag. 

8°, 'Vien, 1887, pp. 24. 

Bestimmung des Einfiusses localer Mas
senattractionen auf die Resultate astrono
mischer Ortsbestimmungen. 

K. k. mil.-geogr. Inst., Mittheil., VIII, 1888, 
57-69. 

Der neue Pendelapparat des K. k. militar
geographischen Institutes. 

Zeits. f. Instr., VIII, 1888, 157-171 

Uber Schwerebestimmungen. 
Mittheil. d. geogr. Gesellsch. in Wien, 

XXXII, 1889, 8-29. 

Bericht desk. und k. Oberstlieutenants R. 
von Sterneck iiber die von ihm ausgefiihrten 
Schwere-Bestimmungen fiir <las Jahr. 1890. 

Int. Geod. Cong., Verhandl., 1891, 142. 

Schwerestorungen urn! Lothabweichun
gen. 

Ausland, LXIV, 189;, 303. 

Bericht iiber die Gradmessungs-Arbeiten 
der astronomisch-geodatischen Gruppe des K. 
und k. militar-geographischen Institutes im 
Jahre 1890. 

Int. Geod. Cong., Verhandl., 1891, 137-r40., 

Die Schwerkraft in den Alpen und Be
stimmung ihres \\'ertes fiir 'Vien. 

K. k. mil.-geogr. Inst., Mittheil., XI, 1891, 
123-232. 

Revd. in l'ortschr. d. Phys., XLVIll: 3, 1892, 449-
450. 
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Sterneck (Robert von). Rcricht des Oberstlicu: 
tenants von Sterneck iiber die von ihm im 
Jahre I89I ausgefiihrten Schwerebestimmun
gen. 

Int. Geocl. Cong., Vcrhandl., I892, I66--I67. 

Bericht iiber die Gradmessungs-Arbeiten 
der astronomisch-geodatischen Gruppe des K. 
u. k. militar-geographischen Institutes im 
Jahre I891. 

Int. Geod. Cong., Verhandl., 1892, I, pp. 
164-I65. 

Bericht iiber die ausgefiihrten Schwerc
bestimmungen. 

Int. Geod. Cong., Verhandl., 1892, 563-566. 

Relative Schwcrebestimmungen. 
K. k. mil.-geogr. Inst., Mittheil., XII, 1892, 

l87-3II. 

Bericht iiber die ausgefiihrten Schwere
bestimmungen fiir I893 (in Oesterreich-Un
garn). 

Int. Geod. Cong., Verhandl., I893, 147-148. 

Einige allgemeine Directiven fiir die 
Ausfiihrung der Pendelbeobachtungen. 

K. k. militar-geogr. Inst., Mittheil., xm, 
1893, 3Io-321. 

Revd. in Fortschr. d. Phys., L: 3, 1894, 527-528. 

Schwerebestimmungen im l10hen Norden. 
K. k. mil.-geogr. Inst., Mittheil., XII, 1892, 

I37-I68. 
Revd. in Fortschr. d. Phys., xr~IX : 31 1893, 

513-514. 

Relative Schwerebestimmungen, ausge
fiihrt im Jahre I894, nebst einem Anhange 
iibcr Barymeter-Beobachtungen. 

K. k. mil.-geogr. Inst., Mittheil., XIV, I894, 
242-3I3. 

Relative Schwerebestimmungen, ausge
fiihrt im Jahre I893. 

K. k. militar-geogr. Inst., Mittheil., ·XIII, 
I893, 208-301. 

Revd. in Fortschr. d. Phys .• L : 3. 1894, 524-s27; 
Petermnnn, 1895, 4. 

~ericht iiber die Gradme:;sungs-Arbeiten 
des K. und k. militar-geographischen Insti
tutes im Jahre I894. 

Int. Geod. Cong., Verhandl., I894, pp. 196--
204. 

Bericht iiber die Gradmessungs-Arbeiten 
des K. und k. militar-geographischen Insti
tutes im Jahre 1895. 

Int. Geod. Cong., Verhandl., I895, II, 245-
249. 

Sterneck (Robert von). Die nstronomisch
geodatischen Arbeiten des K. und k. militar
geographischen Institutes in \Vien. 

V. Band, enthaltend die Beobnchtungen im 
Dreiecksnetze in Bohmen, <las Entwicklungs
netz der Basis bei Eger und die Ausgleichung 
rler Polygonkette im Wiener Meridian. 

4 °, \Vien, I895, pp. IX, 293. 

Bericht' iiber die Gradmessungs-Arbeiten 
rler astronomisch-geodatischen Gmppe des K. 
und k. militar-geographischen Institutes im 
Jahre I895. 

Int. Gcod. Cong., Verhandl., 1896, 2g6-2<fl. 

Die astronomisch-geodatischen Arbeiten 
des K. und k. militar-geographischen Insti
tutes in Wien. 

IX. Band. Trigonometrische Arbeiten. 5, 
die Beobachtungen im Dreiecksnetze in Nie
der- und Ober-Osterreich ,.nnd in den angren
zenden Theilen von Mahren, Ungarn und 
Steuermark. 

4°, Wien, IX, I8g6. 

Relative Schwerebestimmungen, ausge
fiihrt in den Jahren 18g5 und l8g6. 

K. k. mil.-geogr. Inst., Mittheil., XVII, 6I pp. 

Bericht iiber die Gradmessungs-Arbeiten 
des K. und k. militar-geographischen Insti
tutes in den Jahren I8g6, 1897 und 1898. 

Int. Geod. Cong., Verhandl., l8g8, r, 459-464. 

--- Untersuchungen iiberden Zusammenhang 
der Schwere unter der Erdoherflache mit der 
Temperatur. 

Sitzungsberichte der \Viener A cad. d. \Viss., 
math.-nat. Cl., CVIII, 1899, 697-766. 

Naturw. Rundsch., XIV, 1899, No. 33, 4I9. 

Relative Schwerebestimmungen l895-g6. 
Revd. in .Forlsch. d. Phys .• uv: 3, 1900, 407-410. 

Bericht iiber die Gradmessungs.Arbeiten 
desK. und k. militar-geographischen Institutes 
in den Jahren 1899 und 1goo in Oesterreich. 

Int. Geod. Cong., Verhandl., 1goo, 241-246. 

Der neue Pendelapparat des K.. k. militiir
geographischen Institutes. 

Zeits. f. Instr., "\'.III, 157-171. 

Sternickel (Franz Wilhelm). Praktische Geo
dasie, oder landwirthschaftliche Messkunst. * 

4°, Sondershausen, I830. 

Steuer (A.). Uber neuere Messun&"en der Erd
schwere. 

Naturw. Rundsch., x, I8g5, 58I-583. 
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Stewart (Balfour) and Loewy (Benjamin). 
An account of the base operations made at the 
Kew Observatory with the pendulums to be 
used in the Indian trigonometrical survey. 

Roy. Soc. London, Proc., XIV, 1865, 425-
439. 

--- --- An account of experiments made 
at the Kew Observatory determining the true 
vacuum and temperature corrections to pen
dulum observations. 

Roy. Soc. London. Proc., X\'II, 1869, 488-

499. 

Btieltjes (M.-T.-J.). Quelques remarques sur 
la variation de la densite dans l'interieur de la 
terre. 

Arch. Neerl., XIX, 1884, 435-46o. 

----- Note sur la densite de la terre. 
Bull., Astron., I884, 465-467. 

Stirling (James) ... On the figure of the earth, 
and the variation of gravity on the surface. 

Roy. Soc. London, Phil. Trans., xxxix, 
I7351 98-105. 

Stokes (George Gabriel). On the resistance of 
the air to pendulums. 

Brit. A. A. S. Trans., XVIII, 1848, 7-8. 

--- On attractions and on Clairaut's theorem. 
Camb. Dubl. Math. Journ., Iv, I849, I94-

219. 
On the variation of gravity at the surface 

of the earth. 
Phil. Soc. Camb., Trans., VIII, 1849, 672- ; 

695; L., E., D. Phil. Mag., xxxv, I849, 228-
229. 

---- On the effect of the internal friction of 
fluids on the motion of pendulums. 

L., E., D. Phil. Mag., I, 1851, 337-339; Hibl. 
Univ. Geneve, Arch., xxI, 1852, 15-28; Phil. 
Soc. Camb., Trans., IX, 1856, ii, 8-106. 

[On the effect of the rotation and ellip
ticity of the earth in modifying the numerical 
results of the Harton pendulum experiments.] 

Roy. Soc. London, Proc., VIII, 1856-57, 59; 
Phil. Trans., 1856, 353-355. 

---: Gumpach (J. von). A letter to - on 
the true figure and dimensions of the earth. 

Guernsey, 1862. 
Title in full under GUMPACH (J. YON). 

--- On the internal distribution of n;atter 
which shall produce a given potenti~l at the 
surface of a gravitating mass. 

Roy. Soc. London, Proc., xv, 1867, 482-
486. 

Stokes (George Gabriel) : Pratt ( J. H.) . 
On -'s proof of Ciairaut's theorem. 

L., E., D. Phil. Mag., XXXIV, 1867, 25-26. 

Stone (Edmund). Some reflections on the un
certainty of :many astronomical and geograph
ical positions with regard to the figure and 
magnitude of the earth, the finding the lon
gitude at sea by watches, and other assertions 
of the most eminent astronomers, with some 
hints towards their reformation and emenda
tion. 

8°, London, 1766, pp. xv, 19-134· (British 
Museum.) 

Stone (Edward James). On the most probable 
result which can be derived from a number of 
direct determinations of assumed equ,il value. 

Astron. Soc., Month., Not. XXXIll, 1873, 
570-572. 

(The arithmetic mean.) 
Astron. Nachr., l.xxxv1n, 1876, 61-64. 

--- On the most probable results which can 
be derived from a number·of direct determi
nations with assigned weights. 

Roy. Astron. Soc., Month. Not., xxxvr, 
1876, 290-292. 

--- Reduction of latitude and logarithm of 
the earth's radius with Colonel Clarke's value 
of the earth's compression. 

Roy. Astron. Soc., Month. Not., xr.rrI, 
1882-83, 102-I IO. 

Stotherd (R. H.) and O'Farral (James). Ac
count of the graphic method for determining 
the co-ordinates of trigonometrical stations. 

London, I886. · 
Title in full under O'FARRAL (J.). 

Strahan ( G.). Synopsis of the results of the 
Great Trigonometrical Survey of India. 

Vols. xxn-xxxiv, 4°, Debra Dun, 1891-
I894. 

General report on ·the Operations of the 
Survey of India Department Administered 
under the Government of India, for the years 
of 1894-95 to 1897-<)8. 

4°, Calcutta, 1896-<)7. 

Strange (Alexander). Announcement of new 
instruments about to be supplied hy govern
ment to the Great Trigonometrical Survey of 
India. 

Roy. Astron. Soc., Month. Not., XXII, 1862, 
261-263. 



APPENDIX NO. 8. A BIBLIOGRAPHY OF GEODESY. 753 
Strange (Alexander). Geodesy, especially re

lating to the Great Trigonometrical Survey of j 

India. ' 
United Service Journ., VI, I863, 457-486. 

Straubel (R. ). Ueberdie Bestimmung zeitlicher 
Veriinderungen der Lothlinie. Beitriige zur 
Geophysik, III, 1897, 247-272. 

Revd. by Prof. Hammer in l'eterm., Mittheil, 
18<}7, 133. 

Strljmer. Tentamina pro invenienda figuram et 
magnitudinem telluris. ( H.) 

Upsalire, I750. 

Strucki. Een Voorbild van constante fouten.* 
Tijdschrift voor Kadaster en Landmeet

kunde, iI, 1882, 18I. 

Struve (Friedrich Georg Wilhelm). Ueber .
1 die trigonometrische Vermessung Liefiand's. 

Zeits. f. Astron. (Lindenau), VI, 1819, 343-: 
355; Astron. Jahrb. (Bode), 1819, 247-250. 

--- Nachncht von der russischen Gradmei.· 
sung in den Ostseeprovinzen. 

Astron. Nachr., I, 1823, 67-68. 

(Nachricht von der russischen Gradmes
sung.] 

Astron. Xachr., II, 1824, I35-136, 145-148. 

[Sur la mesure des degres du meridien de 
Dorpat.] 

Corr. Astron. (Zach), xi, 1824, 23-33, 34-42. 

--- Vorliiufiger Bericht von der russischen 
Gradmessung mit allerhochster Genehmigung 
auf veranstaltung der kaiserlichen Universitiit 
zu Dorpat wiihrend der Jahre 1821 bis 1827 in 
den Ostseeprovinzen des Reichs, ausgefiihrt 
VOil -, 

Fol., Dorpat, 1827, pp. iv, 24, l plate. 
(Berlin, Observatory.) 

Revd. in Hertha, XII, 18>8, 3-"6. 

--- Ueber die Vereinigung zweier in R usslan<l 
ausgefiihrten Dreitengradmessungen. 

Astron. Nachr., VI, 1828, 391-394. 

--- Resultate der Gradmessung in den Ostsee
provinzen Russlands. 

Astron. Nachr., VII, 1829, 385-400. 

--- Beschreibung der unter allerhoch~tem 

kaiserlichen Schutze von der Universitiit zu 
Dorpat veranstalteten Dreitengradmessung in 
den Ostseeprovinzen Russlands ausgefiihrt 
und bearbeitet in den Jahren 1821 bis 1831, 
mit Deihiilfe des Capitain-Lieutenants B. W. 
von \Vrangell und anderer. 

4°, Dorpat, 1831, 1, pp. [x], 36o; II, pp. [vi], 
424, II maps. (Washington, Observatory.) 

10515-03----!:8 

Struve (Friedrich Georg Wilhelm). Ueber die 
neuesten geodiitischen Arbeiten in Russland. 

Dorpat Jahrbuch, I, 1833, 87-89. 

--- Vereinigung der beiden in den Ostsee
provinzen und in Lithauen bearbeiteten Bogen 
der Russischen Gradmessung. 

Acad. de St.-Petersbourg, Mem., II, 1833, 
401-425; Astron. Nachr., x, 1833, 323-325. 

--- Bericht iiber die Fortsetzung der rus
sischen Gradmessung nach Norden. 

Recueil des Actes de la Seance Publique de 
l'Acad. de St.-Petersbourg, 1836, 103-108. 

--: Fedorow (V. T. ). Berichte iiber die 
astronomisch-geodiitischen Arbeiten. Edited 
by-. 

St. Petersburg, 1838. 
Title in full under F>:DOROw (\'. T.). 

--- Sur la mesure des degres de meridien en 
Russie. 

Acad. de St.-Petersbourg, Bull. Sci., VII, 
1840, 28o-288. 

[Ueber die Bestimmung cl.er Dichtigkeit 
der Erde.] 

Astron. Nachr., xxu, 1845, 37. 

--- Rapport fait a l'Academie imperiale des 
sciences par-sur une mission scientifique 
clout ii fut charge en 1847. (Gore.) 

4°, 11. d., pp. 15. 
Regarding comparisons of geodetic stnndards. 

__ .:_ Resultate der in den Jahren 1816 bis 1819 
ausgefiihrten astronomiscl~-trigonometrischen 
Vermessung Livlands. 

Acad. de St.-Petersbourg, Mem., iv, 1850, 
1-86. 

--- Resultats des operations geodesiques de 
MM. Fuss, Sawitsch et Sahler, executees en 
1836 et 1837 dans la province ciscaucasienne. 

Acad. de St.-Petersbourg, Cl. Phys. Math., 
Dull., VIII, 1850, 337:-368; Conn. d. Temps, 
1853, 49-78; Acad. d. Sci. Paris, Comp. Rend., 
xxx, 1850, 541-549. 

--- Expose historique des travaux executes 
jusqu'a la fin de l'annee 1851 pour la mesure 
de l'arc du meridien entre Fuglenaes, 70° 4o', 
et Ismail, 45° 20', publie au nom de l'Acade
mie imperiale des sciences de St.-Petersbourg. 
Suivi de deux rapports de M. G. Lindhagen 
sur l'expl5dition de Finnmarken, faite par 
ordre du gouvernement norw~gien en 1858 et 
sur les operations de Lapponie executees en 
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Struve (Friedrich Georg Wilhelm)-Cont'd. 
-185I sous les auspices de l'Academie royale 
des sciences de Stockholm. 

4°, St.-Petersbourg, I852, pp. 44, 2 maps. 
(Gore.) 

--- Sur la jonction des operations astrono
mico-geodesiques executees par ordre des 
gouvernements russe et autrichien. 

Acad. de St.-Petersbourg, Cl. Phys. Math., 
Bull., XI, I853, 113-136; Mel. Math., I, 1853, 
502-534. 

Arc du meridien de 25° 2d entre le Dan
ube et la mer glaciale mesure depuis 18I6 
jusqu'en 1850 sous la direction de C. de Ten
ner, N. H. Selander, Chr. Hansteen et F. G. ,V, 
Struve. 

4°, St.-Petersbourg, 1, 186o, pp. cxliv, 336. 
Catalogue chronotogique des publications qui 

se rapportent a. ln 1nesure de l'arc du m~ri
dien de 25° 2o', I, cxli~liv. 

'u; pp. viii, 483, St.-Petersbourg, 185j; vol
ume of 26 plates. 

St.-Petersbourg, 1857. (Gore.) 
Noticed in Acad. d. Sci. Paris, Comp. Rend., XLV, 

1857,509-513; note par Biol, the same, 513-514. 
Revd. in Roy. Astron. Soc., Month. Not., xx, 

1862, 24-62. 

Ueber die Breiten-Gradmessung zwischen 
der Donau und dem Eismeer. 

K. k. Ak. d. Wiss., Sitz.-Ber., XXI, I856, 3-5. 

---: Fa.ye (H.-A.-E.-A.). Sur !es proposi
tions de M. -, relatives aux operations geo
desiques. 

Acad. d. Sci. Paris, Comp. Rend., XLV, 1857, 
66g-674. 

Vergleichung der 'Viener Maassc: mit den 
zu Pulkowa befindlichen Maasseinheiten. 

K. k. Ak. d. Wiss., Sitz.-Ber., XLIV, 1861, ii, 
7-20. 

Struve (Otto). Ueber einen vom General Schu
bert an die Acadcmie gerichteten Antrag be
treffend die russisch-scandinavische Meridian
Gradmessung. 

Acad. <le St.-Petersbourg, Bull., ur, 1861, 
396--424; Mel. Math., III, 1866, 31g-359; Phil. 
Mag., XI, 313-353. 

Re\•d. in Ge9gr. Mittheil. (Petermann), 1861, 247. 
This paper 1narks au erri. Ignoring I .. :lplace's 

instruction ( 1825), there had grown u dogma 
that local effect should 1><" allowccl for to the 
utmost assignable. In furthernncc of this, 
Schubert proposed that the Russian latitude 
stations should be specially coutourecl, as 
hacl been done in England. The Academy 
referred the point to Dollen, acting for 

Struve (Otto }-Continued. 
Struve (absent in Spain). Returned, Struve 
indorses Dollen's advice. Together they 
lay it down that reduction for local attrac
tion is (with ccrtait~ exceptions) only justi· 
fiable on nssumptions for which there is 
ordinarily no fou:>dation. The position is 
quite different front Laplace's, and in fact 
quite novel. Moreover there is no allusion 
lo Laplace's ruling-which appears to be 
very little known-on this point. ( H.) 

Prolongation a travers la Turquie du 
grand arc meridien Russo-Scandiuave. 

Acad. d. Sci., Paris, Comp., Rend., 1,xv1, 
1868, I08C)-1095. 

[On a remarkable local deviation in the 
direction of 'gravity, lately observed in 
Russia.] 

Roy. Astrou. Soc., Month. Not., xx111, 
1863, 185-188. 

[Mittheilung ii ber Pendelbeobachtun
gen.] 

Int. Geod. Cong., Gen.-Ber., 1874, 76-77. 
Note on a deviation of the plumb-line. 

Roy. Astron. Soc., Month. Not., xxxvn, 
1876-77, 362. 

[Vortrag iiber die geodatischen Arbeiten 
in Russland fiir die Jahre 1884-1886.] 

Int. Geod. Cong., Verhandl., 1884-1886, 
204-218. 

Struyck (N. ). Van de groote der aarde. (H.) 
Amsterdam, 1740. 

Stuart ( Oohen) en Kaiser (F. ). De eischen der 
medewerking aau de ontworpen graadtneting 
in midden Europa. 

Amsterdam, 1864. 
Title in full under KAISER (F. ). 

Stuart ( J a.mes): Pratt ( J. H. ) . The figure of 
the earth. Revd. by -. 

Nature, .v1, 1872, 7g-8o. 

Stubendorff (0. de). Rapport sur !es travaux 
geodesiques executes en 1896, et 1897 (en 
Russie). 

Int. Geod. Cong., Verhandl., 1898, 1, 468-
473. 

Russie; rapport sur !es travaux geo
desiques executes pendant la peroide, 1898-
1900. 

Int. Geod. Cong., Verhandl., 1900, 143-I58. 

StUek (H.). Vermessung der Stadt Hamburg. 
Verzeiclmiss der trigonometrisch hestimmten 
Punkte, nebst Dreieckskarte. 

Fol., Hamburg, 1872, pp. 45, 1 chart. 
(Gore.) 
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Stiick (H). Vermessung der freien und Hanse

stadt Hamburg. ErsterTheil: Geschichtedes 
ham burgischen Venuessungs-wesens. 

4°, Hamburg, 1885, pp. xii, 87. 
--- Triangulation der freien und Hansestadt 

Hamburg. 
4°, Hamburg, 1886, pp. 158, 1 chart.· (Ber

lin, Geodetic Institute.) 

Suter (Heinrich). Geschichte der mathema
tischen Wissenschaften. Erster Theil: Von 
den iiltesten Zeiten bis Ende des 16. Jahr
hunderts. 

S0
, Ziirich, 1871-1875; 2d ed., in 2 parts: 1, 

Ziirich, 1873, pp. vi, 1<}6; II, Zurich, 1875, pp. 
38o. (British Museum.) 

Wnhrscheinlichkeitsreclmung, II, 344-365. 

Svanberg (JHns). Berattelse i:ifver resan til ' 
Pello, foretagen pa Kong!. Vetenskaps Aca
demiens bekostnaet, for af efterse hurrivida 
uti locah1 derstades men ellenminder om
standighter kunna gifva anledning at mis
stanka den Franska gradmatningen omkring 
Tornea ar 1736. 

Vetens. Acad. Handlingar, xx, 1799, 2<)9-
29r. 

Ueber die alte nordische Gradmessung. 
Mon. Corr. (Zach), II, i&xi, 257-261. 

Neue Gradmessung in Lappland. 
Mon. Corr. (Zach), v, 1802, 161-169. 

--- Historisk ofversigt af problemet om jor
dens figµr, jemte anledningar till den nya 
r~appska gradmatningen och definitiva resul
taterne deraf, framstallde i sina rapporter till 
de physico-mathemat. vetenskapernas kraf. 

Vetens. Acad. Handlingar, xxv, 18o4, 125-
140. 

Exposition des operations faites en La
ponie pour la 

1 
determination d'un arc clu 

meridien en 1801, 18o2, et 1803 par Messieurs 
Ofverbom, Svanberg, Holmquist et Palander. 
Redigee par - , et publiee par I' Academie des 
sciences. Au Lecture, pp. xvi, by Melander
hjelm. 

S0
, Stockholm, 18o5, pp. xxi, 1¢, 3 plates. 

(Gore.) 
Revd. by l>ELAMlllrn (J.-Il.-J.), Conn. cl. Temps, 

18o8, 466-479. 

De motu pendulorum. (H.) 
Upsalh.e, 1S24. 

lleriittelse ofver fi:irsok till bestammcndc 
af secundenpendels li:ingd och vattnets tyngl. 

K. Vetens. Ak. Hanel!., 1825, 1-16; Quart. 
Journ. Sci.' XXII, 1S26, 152-ISo. . 

Bvanberg (JHns): Young (T.). Note on -'s 
reduction of the length of the pendulum. 

Quart. ]our. Sci., xxn, 1826, 365-367. 

Berattelse ofver de ar 1833 pa Stockholm 
Observatorium verkstiilda pendel forsok. · 

K. Vetens. Ak., Hand!., 1S34, 184-317. 

SWEDEN. 
SWEDJ.:N, Ferrero (A.). Report on triangulation of 

Sweden. 1892, II; i895, 11, 

Int. Geod. Cong. Verhnndl., 1898, 11, 427-442. 

GADOLIN (]Aeon). Triangelning ifran Abo Ofer 
Aland Till Stacksten. 

Soc. Sci., I"'ennicae Actn, xx, no. 2, 1895, 3-4. 

LINDHAGEN (D. G.). Dericht Uber die nusgef!ihrten 
Arbeiten in Schwcden. 

Int. Geocl. Cong., Gen.-Dcr., 1863, 28-29; 186.j, 43-48: 
1865, 37-38; 1866, 46-47; 1869, 61; 1875, 2t6-217. 

--- Geodiitische· Azin1uthbcstin11uung nuf der 
Stertnvarte in Lund und trigo11on1etrischc Ver
bindung der Stemwarte mit dem Hauptdreieck
smetz desk. 

s0 , Stockholm, 1891. 

PETRELICS (A.). t;ppsokandet Rysk-Skanclinaviska 
gradmatningen inom Finland beliigna triangul
punkter. 

1111 Expeditionen 18891 1:e11uia, 189<>, 3. 

PROSPERIN (ll.). Vermischte astronomische und 
geogrnphische Nachrichten aus Schweden. 

Mon. Corr. (Zach), 1, 18oo, u3-119. 

ROSEN (P. G.). Om den vid Svenska topografiska 
knrtoerked auvanda projections melhoden. 

B", Stockholm; 1876. 

--- Die astronomisch-geodiitische Arbeiten des 
schwedischen Generalstabes. 

Stockholm, 1882-1888; Int. Geod. Cong. Verhandl., 
1884-1886, 228-231; 1887, u5-123; 189>, 619-622; 1895, 
273-276; 1898, 45<>-453: 1900, 276-281. 

ZACH (F. X. VON). Schwedische Gradmessung. 
Mon. Corr. (Zach}, XII, 18o5, 421-449, 513-541; XIII. 

I8o6, 3-20, 330-345; XlV, 210-224, 327-332. 

Bwinden (Jan Hendrik van). Rapport sur la 
mesure de la mfridienne de France, et les 
resultats qui eil ont ete deduits pour de
terminer les bases du nouveau systeme 
metr:que. 

Inst. de France, Cl. :;\'Ia th. Phys., II, an VII, 
23-So (Hist.); Journ. Nat. Phys. (Nicholson), 
III, 18oo, 316-324, 365-369. 

Precis des opreations qui qnt scrvi a de
terminer !es bases du nouveau systemc me
trique. 

4°, Paris, 1799, pp. 18. (British Museum.) 

Bestin1111u1,1g des vom Herrn P. Thomas 
bei <lessen chinesischer Gradmessung ge
brauchten Masses. 

Mon. Corr. (Zuch), x, 18o4, 522-531, 
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SWITZERLAND. 
ESCHMANN (J.). Ergebnisse der trigonometrischen 

Vermessung in der Schweiz. 
Ziirich, 1840. 

FEER (J.). t:eber die trigonometrische • Ver-
rnessung des Rheinthales der Schweiz. 

Georgr. Eph. (Zach), m. 1799, 350-362, 462-472. 

l'ERRERO (A.). Report on the trinngnlation of 
Switzerland. 18921 11; 1895. 11. 

Int. Geod. Verhandl., 18<}8, !!, 443-450. 

GAUTmR (R.). Rapport sur !es tmvaux gcodcsiques 
ex(,cut(,s de 18<)6 a 18<}8 (en Suis.•e ). 

Int. G~od. Cong. Verhandl., 18<}8, 1, 465-467. 

HtRSCll (A.). Dericht iiberdic geocliitischen Arheiten 
in dcr Schweiz. 

Int. Geocl. Cong., Gen.-Der., 1870, 63-68; 1871, 63-65; 
1872, 58-73; 1874, 7g-82; 1875, 217-219; 1876, 123-125; 
1877, 307-3o8; 188o, 38-41; 1881-82, 130-134; 1883, 279-
283; 1884, 1886, 232-238; 1887, xii, 1-5; 1891, 161-163; 
1892, 221-222, 1892, 623-624; 1893, 184-186; 1894, 240-
243; 1895, 277-279; 18<)6, 287-289; 1900, 228-231. 

-- I..,e r~seau de triangulation suisse. 
J,,ausanne, 1888. 

KOPPE (C.). Stations und Netzausgleichung fiir clns 
schiverzeusche Gradn1essungsnetz, herausgege
ben von der Schwerzeuschen geod(itischcn Com
n1ission. 

1. Band, \Vinkcltnessungen und Stationsauaglei
chung, 4°, zunch 1881; pp. 286. 

2. Baud Die Netzattsglcichung. 4°1 Zurich, 1885, 
pp. 204. 

MESSERSCl!~IF.TT (J. ll.). Uber clie geodiitischen 
Vennessungen in dcr Schweiz. 

Schwdzerische Bauzeit, XVII, 1891. No. 15. 

-- Da' Geoid cler Schweiz. 
Das Schwcizcrische Dreiecksnetz, IX, 1901, 1-200. 

N'HTZHAMMER (R.). Uehcr Schweizerische I~"lndc:.·s

Vermessung. 189o, 42, pp. 5 pl. 

PFANDER (L.). Mittheilungen ilher <lie Grad1ness
ungsarbeite11 auf dem Gebiete der Schweiz. 1876. 

PRITTWITZ (M. K. E. VON). Uebcrdie Triangulirung 
der Schwciz. 

Zcits. allg. l-:rclkuncle, XII, 186>, 81-86. 

ROGG (J.). Abriss einer Geschichte der trigonome
trischen Vennessnng ... in der Schweiz. 

Stuttgart, 1859. 

SIEGFRIED. llericht iibcr die geocliitischen Arbeiten 
in clcr Schweiz fiir clas Jahr 1878. 

Int. Geod. Cong., Gen.-Hcr., 1878, 112. 

TRALI.ES (J. G.). lleher die Landes-Vermessung dcr 
Schweiz. 

Allg. gcogr. F.ph., 1, 1798. 267-28o. 

TRECHSEL (F.). Nachricht VOii c1'er in 1811 ange
fangenen trigonon1etrischen Aufnahtnc des Can· 
ton Bern. 

Ak. zu Dern., litter. Arch .. III, 1812, 424-463; Bibi 
Univ. Geni!ve, x, 1819, 77-Bg. 

WOLF ( R. ). Notizen zur Geschichte der Vermess
ungen in dcr Schweiz. 

Naturf.-Ges. Dem, Mittheil., 1844, !11-!!7, 185-1g6, 
148, 93-95: 1862, 52-!lg. 

-- Geschichte der Vennessungen in der Schweiz. 
ZUrich. 1879. 

SWITZERLAND-Continued. 
ANON. Commission g~od(,sique suisse. ProcCs-verb

aux des seances de la co1n1nissio11 gol!d~sique 

suissetenuesA l'observatoire de Neuch!l.tcl, 1862+. 
In Bulletin de la SociHE; des sciences nnturelles <le 

Neuchll.tel. Also published separately. 

-- Rapport de la commission gocd~sique suissc 
[concerning the work done in 1879]. 

Int. Gcod. Cong., Gen.·Iler., 1S79, 11;~-115. 

Sylow (Th.). Geodlisie. * 
8°, Christiania, 1859, pp. 178. 

Szeksc6 (T.). Bericht iiber die Gradmessung. * 
Pressbnrg, I866. 

Szily (C.). Neue Daten iiber die Dimensionen 
des Erdki.irpers. * 

l{. ungar. Ak. d. 'Viss., III. 

Taake. Geodlitische Tafeln fiir die ::Ooford- und 
Ostsee Kiiste, nebst Erlliuterungen und nehst 
einem Coordinaten-Verzeichnisse von 336 an 
der Ems, Jade, W'eser, Elbe, und an der Nonl
see bc:legenen festen Punkten fiir N'autiker, 
Techniker, und Geometer berechnet nach 
Gauss'schen Formeln. 

4°, Ziirich, I865. (British Museum.) 
1. Heft, Tafctn, 29; II. Heft, Hrliiutcrnngc:.·n, 44. 

Tanaka.date, Fujisawa., Te.ne.ka. l\ieasure
ment of gravity at Sapporo (Yesso). 

Being an appen<lix to Memoir V of the Sc. llep., 
Tokio, 1882. 

Tana.kade.te (A.). Rapport sur lcs trnvaux geo
dcsiques au Japon. 

Int. Geocl. Cong., Vcrharnll., 1895, 11, 287-
295. 

Report upon the progress of geodetic 
operations in Japan, 1895-1898. 

Int. Geocl. Cong., Verhandl., 1898, 1, 481-
482. 

Tapla (Theodra). Geodlitische Constructionen 
und Berechnungen. 

Leipzig und Wien, 1895, pp. 87. 

Tarragon (J.-B. ). Nouveau traite du toise. * 
IllWGl!EM, 1S9. 

Tassius (Johannus Adolphus) [Johann 
Adolph Tasse]. Geographi<e universalis 
compendium in usum studios::e juventutis. 

8°, Hamburgi, 1679, [xxii], 88; explicatio, 
63. (Gore.) 

De situ et figura telluris, 1-14; explicato, 1-;i. 

Geodesi::e sive geometric::e practicre com
pendium, in usum gymnasii Hamburgensis 
editum, ex recensione Henrici Siveri, cujus 
animadversiones qmedam cum scragraphia 
operis prrecedunt. 

4°, Hamburgi, 1677, xi, 87. (Gore.) 
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Taylor (W. A.). Determination of the force of 

gravity in Gennany. 
Scot. Geogr. Mag., 1896, 534. 

Tedene.t. Mesure de la distance de la tour de 
l'horloge de Nismes a la meridienne de Paris. 

Acad. du Gard, Notice d. Travaux, 18o8, 
212-277. 

Contains n good discussion of lhc th~orics of 
the figure of the earth. 

Tegner (P. W.). Beskrivelse over Jordens figur 
de astron. og nautiske instrumenter, den 
elem. og nautiske astronomie in labeller. 

8°, Kjobenhabn, 1S40-1S47. 

Tellke.mpf (Johann Dietrich Adolph). Dar
stellung der mathematischen Geographie, 
mit besonderer Riicksicht auf geographische 
Ortsbestimmung. 

4°, Hannover, 1824, viii, 158, 2 plates. 
(British Museum.) 

Gestalt der Hrde, 19-22, 101-125. 

TengstrOm (Johan Me.gnus e.f). Dissertatio 
academica de figura telluris ope pendulorum 
detenninanda. 

S0 , Abate, 1815, pp. 10. (British Museum.) 

Tennant (James Francis). An examination of 
the figure of the Indian meridian as deduced 
by Archdeacon Pratt from the two northern 
Indian arcs; with a proposition for testing 
that form by astronomical observations. 

Roy. Astron. Soc., Month. Not., XVII, 1S57, 

58-63. 

On the effect of local attraction in modi
fying the apparent form of the earth; and on 
some remarks on the real existence of diver
sity of form, independent of their effect. 

Roy. Astron. Soc., ::.\Ionth. Not., XVII, lS57, 
236-241. 

Reply to Mr, Pratt's letter on the Indian 
arc of meridian. 

Asiat. Soc. Bengal, Journ., XXVlII, 1859, 
17-22. 

Note on the coefficient of expansion of the 
brass pendulums used in the Indian trigo
nometrical survey. 

Roy. Astron. Soc., Mo11th. Not., XXVII, 1867, 
284-286. 

An account of the metrical system of 
weights and measures, with an attempt to ex
plain its advantages and the reasons for 
selecting it for India. 

8°, Calcutta, Hl70, pp. 34. (Gore.) 

Tenner (C. ). Nachricht vou der Vollendung 
der Gradmessung zwischen Donau und Eis
meer. * 

Acad. de St.-Petersbourg, 1853. 

Verbi11du11g der russischen Triangula
tionen mit den preussischen bei Memel ausge
fiihrt auf allerhochsteu Befehl in elem J ahren 
1832 und lS33. Als Manuscript gedruckt. * 

Breslau, 1858. Milit.-geogr. Inst., Cat. 2o6. 

--: Struve (F. G. W.). Arc du meridieu 
de 25° 201 mesure depuis 1816 jusqu'en 1850, 
sous la direction de-. 

St.-Petersbourg, 1857-1862. 
Title in full under STRt;VE (F. G. W.). 

Tessan, de. Sur une circonstance inexpliquee 
de la chute des corps. 

Acad. d. Sci. Paris, Comp. Rend. L, l86o, 
375. 

Testu (P. ). Topowaphie et geodcsie elcmeu
taire, manuel a ]'usage des officiers de 
l'armce. Theorie; formules et examples 
numeriques; distribution des calculs dans les 
tableaux du depot de la guerre; tables pour 
faciliter les calculs; modeles de topographie 
distribues aux officiers attaches au service de 
la carte de France; supplement sur !es recon
naissances militaires. 

4°, Paris, 1S49, xx, 191, 9 plates. (Berlin, 
Royal.) 

Textor (Johann Christoph von). Nachricht 
von den ost- und westpreussischen Landes
Vermessungen. 

Alig. geogr. Eph., II, 179S, 3-23, 109-117. 

1.Jeber die ost- und west-preussische 
Landes-Vermessung. 

:\Ion. Corr. (Zach), l, 18oo, 307-319. 

Beschreibung des Verfahrcns bci dem 
trigonometrisch-topographischen Vermessen 
von Ost-und 'Vestpreusscn; nebst Bemerkun
gcn iiber die Vermessungen gnm~er Lander. 

S0
, Berlin, 1810, vi, 214, l chart. (Stutt

gart, Royal.) 

Nachricht von den trigonometrischcn Vcr
messungs-Arbeiten in der Kunnark in den 
Son1111en11011aten vom Anfange Mny bis Aus
gang Octobers 1810. 

:Mons. Corr. (Zach), XXlV, ISII, 101-120. 

Thacker (Arthur). On the motion of a free 
pendulum. 

L., H., D. Phil. Mag., II, 1851, 275-278. 

The.Ian (Robert). Enkla pendeln. 
Tidskr. Mat. Fys., I, 1868, 285-28g. 
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Thelin (M). De oscillationc pendulornm. ( H.) 
Lund., l8o4. 

Thersner ( U.). Om tria11gelmatningen i Skane, 
aren 1812 en 1815. 

K. Svenska Ak., Hancll., 1819, 9-50. 

Theunuis (Henricus). Dissertatio cosmograph
ica de magnitudine telluris ad crelum com
paratre. 

8°, Jenre, 1658, pp. 22. (Paris, Observa
tory.) 

Thiele (F. N. ). Sur la compensation de quelques 
erreurs quasi-systematiques par la methode des 
moindres carres. 

4°, Copenhague, 188o, pp. 29. 

Om Anweldelse af mindeste kvadraters 
Methode.* 

Kj0benhavn, 188o. 

Ueber Ausgleichm{g abgegrundeter Beo
bachtungen. 

Astron. Nachr., ex, 1885, 257-262. 
See Lehmann-Filhj!s (R.). 

Thiesen (M. ). Determination de la variation de 
la pesanteur avec la hauteur au pavillon de 
Breteuil. 

Trav. et mem. du Bur. intern. des Poids et 
Mesures, vn, 18go. 

Thome.a (P.): Swinden (J. H. van). Ilestim
mung des vom-bey <lessen chinesischer Grad
mP.ssung gebrauchten Masses. 

Mon. Corr. (Zach), x, 18o4, 522-53r. 

Thomson (Thome.a): Gregory (0.). Disserta
tions and letters by - regarding the survey of 
England. 

London, 1815. 
Title in full under GREGORY (0.). 

Thomson (Sir William). Presidential address 
to the Math. and Phys. Sci. Sect. of the Brit. 
Assoc. at Glasgow, Sept. 7. 

Review of evidence regarding the physical con
dition of the Earth; its intenial temperature; 
the fluidity or solidity of its interior sub
stance; the rigidity, elasticity, plasticity of 
its external figure, and the permanence and 
variabilitY.of its period and nxis of rotation. 

Brit. Assoc. Rep., 1876, pp. 1-12; Nature, 
XIV, 1876, 4:?6--431. 

Measuring terrestrial gravity by spring 
balance. 

Engineering, xvn, 44, 45. 

Description of a differential gravity meter 
founded on the flexure of a spring. 

"Brit. Assn. Rep., 1886, 534-535. 

Thorel (J.-B.-A. ). Arpentage et geodesie pra
tique. Ouvrage 11 !'aide duquel ou peut ap
prendre le systeme metrique dans sa perfec
tion, l'arpentage et la division des terres, avec 
instruments, ou 'sans autre instrument que le 
metre; la trigonometric rectiligne, etc. 

4°, Paris, 1853, pp. iii, 228, 12 plates. 
(Paris, National.) 

'frigonon1ctric surveying. 

Thuillier (H. R.) and Smyth (R. ). A manual 
of surveying for India, detailing the mode of 
operations on the trigonometrical, topograph
ical, and revenue surveys of India. Prepared 
for the use of the survey department of India, 
and published under the authority of the Gov
ernment of India. 

1st ed., 8°, Calcutta, 1851. 
Revd. in Calcutta Rev., XYI 1 2851 1 321-328. 

3d ed., revised and enlarged, Calcutta, 1875, 
pp. xxi, 623, ccviii. (Southampton, Ord
nance Survey.) 

1'rigonometrk-al sun•eying, pp. 466-492. 

Harachi longitudinal series. 
India, Trig. Survey, 111, 1876, xiii, 135, 148, 

7 plates. 
North-west Himalaya Series. 

India, Trig. Survey, 111, 1876, xii, 61, 42, 
3 plates. 

--- and Haig ( C. T. ) . Auxiliary tables to 
facilitate the calculations of the survey of 
India. Third edition, revised and extended 
under the direction of Lieut.-Colonel Thuil
lier, by Col. C. T. Haig. 

4°, Debra Dun, 1887, pp. lxxxvi, 124, 4 
plates. (Washington, Geological Survey.) 

1st·ed., by SIKDHAR, 1851; 2d, by HENNESSEY, 

1868. 

Synopses of the results of the Great Trig
onometrical Survey of India. 

4°, Dehra Dun, 1879 (r vol.). 

General report on the operations of the 
survey of India; department administered 
under the government of India during 1876--
77, 1890-91. 

4°, Calcutta, 1878-1892. 

Thury (C.-F. de).· Se.e Ce.ssini de Thury 
(C.-F.). 

Thwing (Charles B.) and Austin (Louis W. ). 
An experimental research on gravitation per
meability. 

Phys. Rev.; v, 1897, 294-300. 
Revd. in Zeits. f. Instr., X\.III, 1898, 87. 
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Tiarks (John). On Mr. Dalby's method of find

ing the difference of longitude between two 
points of a geodetical line on a spheroid, from 
the latitude of those points and the azimuths 
of the geodetical line at the same. 

Phil. Mag. (Taylor), IV, 1828, 364-370. 
The theory is: The sum of the three angles of 

any spheroidical triangle formed by geodet
lcal lines is a function of the latitude of the 
angular points and their differences of lon
gitude only, and Is altogether independent 
of the eccentric\ty of the spheroid. This 
sum is the same as the sum of the three 
angles of a spherical triangle whose angular 
points have the same relative situation to a 
particular diameter; that is, the same lati
tude and difference of longitude. As used 
on the survey, two of the geodetical lines 
are meridians, and one of the angular points 
is the spheroid. 

On the longitudes of the trigonometrical 
survey of England. 

Phil. Mag. (Taylor), v, 1829, 52-53. 
A defense of the method employed on the sur

vey. 

'l'idblom (A. V.). Pendel-bestlimnigar under 
den svenska Artisca expeditionen. 

Lunds Univ. Arsskrift, XIV, 1877, 1-32. 

Tillman (Samuel E.) and Kampf (F. ). Geo
detic computations. 

U.S. Eng., Rep., 1878, Appendix NN, Wash
ington, 1878, 28-37. 

The entire appendix is known as Wheeler's 
annual report upon the geographical sur
veys of the United States west of the 1ooth 
meridian. 

Tilly (J.-M. de). Note sur le principe de la 
moyenne arithmetique et sur son application 
a la theorie mathematique des erreurs. 

Nouv. Corr. de Math., I, 1875, 137-147. 
Revd. in Jahrb. ilb. d. Fortschr. d. Math., v11, 

1875, 107. 

Timmermans (John Alexia). Dissertatio as
tronomico mathematica inauguralis de figura 
terrre tum hydrostaticre legibus tum observa
tionibus determinata. 

4 °, Gand, l822, pp. 26, 1 pl. (Gore.) 

Tinter (William Robert). Die europaische 
Gradmessung in ihrer Beziehung zu den frii
heren Gradmessungsarbeiten. 

Allg. Bauzeitg. (Forster), xxxv, 1870, 150-
173, 195-209. 

Der Zweck der europii.ischen Gradmes
sung. 

K. k. geogr. Ges., Mittheil., XIV, 1871, 81-
90. 

Tinter (William Robert). Das metrische Ur
mass und Urgewicht der resterreichischen 
Regicrung. 

Zeits. d. resterr. Ing., xx111, 1871, 37-41. 

--- Vortriige iiber hi:ihere Geodasie. 
Fol., \Vien, r872, pp. 365 1 17 plates. 

Lithographed. 

--- Mathematische, geodiitische und astro
nomische lnstrumei1te. 

8°, [Wien, 1874], pp. 32-43. (Gore.) 

--- 1md Ganahl. Bericht iiber die fiir die 
europiiische Gradmessung ausgefiibrten Ar
beiten. 

Int. Geod. Cong., Gen.-Ber., 1875, 181-189. 

--- und Xalmt£r (A. von). Bericht iiber die 
Gradmessungs-Arbeiten des k. k. militiir-geo
graphischen Instituts im Jabre 1887. 

Int. Geod. Cong., Gen.-Ber., 1887, VIII, 1-18. 

--- Bestimmung der Lange, der Ausdehnung 
und der Theilungsfehler des Controlmeters 
desk. und k. militar geographischen Instituts. 

Oester: Gradmessungs-Commission, Ver
handl., 1887, pp. 13. 

--- Lehrbuch der sphiirischen Astronomie in 
ihrer Anwendung auf geographischen Orts
bestimmung Von Herr (Josef). Nach seinem 
Tode vollendet von -. · 

8°, Wien, 1887, pp. 672, pp. 100. 

--- (Bericht iiber die im Jahre 1888 ausge
fiihrten Rechnungenarbeiten der !'ermanenten 
Commission der Intemationalen Erdmes
sung). 

Int. Geod. Cong., Verhandl., 1888, IV, c. 

· (Bericht iiber die Thii.tigkeit des k. k. 
Gradme5Sungs-Bureaus). 

Int. Geod. Cong., Verhandl., 1889, x:irur, c. 

--- (Bericht iiber die von ihm im Jahre 1889 
ausgefiihrten Rechnungsarbeiten.) · 

Int. Geod. Cong., Verhandl., Beilage B., 
XXIII, f., 1889. 

--- Bericht des Prasidenten der osterreichi
scben Gradmessungs-Commission. 

Int. Geod. Cong,, Verhandl., 1891, Beilage. 

--- Bericht des Prasidenten der osterreichi
schen Gradmessungs-Commission. 

Int. Geod. Cong., Verhandl., 1892, 168-170. 

--- Bericbt (iiber die geodatischen Arbeiten 
in Oesterreich-Ungarn). 

Int. Geod. Cong., Verhandl., r894, 187-191. 

--- Bericht iiber die geodii.tischen Arbeiten 
in Oesterreich-Ungarn. 

Int. Geod. Cong., Verhandl., 1895, II, 242-244. 
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Tisley (S. C. ). A four.pendulum apparatus. 
Brit. Assoc., Rep., 1874, 44-45. 

Tisserand (F. ). Sur la theorie de la figure de 
la terre. 

Acad. d. Sci. Paris, Comp. Rend., xc1x, 
1884, 577-583. 

--- Memoire sur l'attraction des spheroides : 
elliptiques homogenes. 1

1 
Acad. d. Sci. Toulouse, Mem. 7, serie vu, 

1875, 325; Journ. de Math., II, 1876, I69. 

--- Sur la determination des masses de Mer
cure, de Venus, de la Terre et de la parallaxe 
solaire. 

Acad. d. Sci. Paris, Comp. Rend., xcn, / 
188I, 653. 

--- Sur la constitution interieur de la terre. 
Bull. Astron., 1, 1884, 52I-527. 

Tito.le (L. ). Sulla triangulaiione principale d' 
Italia 

8°, Firenze, I899, pp. 26. 

Tissot (A.). Notice sur l'appareil du gouverne
ment egyptien pour la mesure des bases geo
desiques. Extrait du Cosmos, 2• serie, 1•• vo
lume. 

8°, Paris, n. d., pp. I6. (Paris, Observa
tory.) 

--- Dilatation des metaux (du platine et du 
laiton) employes a la construction des instru-· 
ments geodesiques. 

Les Mondes, VI, I864, 3I7. 

Tittmann (Otto Hilgard). Relative expansion 
of bronze and Low Moor iron. 

U.S. C. and G. Survey, Rep., 1877, I66-I71. 

On a method of readily transferring the 
underground mark at a base monument. 

U.S. C. and G. Survey, Rep., I881, 357-358. 

--- On the relation of the yard to the meter. 
U. S. C. and G. Survey, Bull., I889, IX, 45-

50; Rep. 1890, 7I5-7I2. 

--- Historical account of the U. S. standards 
of weights and measures-customary and 
metric; of the inception and construction of 
the national prototypes of the metric and the 
kilogramme; of their transportation from 
Paris to \Vashington; of their official opening I 
and certification and of their deposit in the 
office of weights and measures. 

U.S. C. and G. Survey, Rep., I890, 735-758. 

--- Report on the present state of geodetic 
operations in the United States. 

Int. Geod. Cong., Verhandl., 18g5, II, 283-
285. 

Todhunter (Isa.e.c ). On the method of least 
squares. 

L., E., D. Phil. Mag., xxx, I865, 378; Phil. 
Soc. Camb., Trans., XI, I869, ii, 2Ig--238. 

--- Note relating to the attraction of sphe
roids. 

Roy. Soc. London, Proc., xx, 1872, 507. 

--- On the arc of meridian measured in Lap
land. 

Phil. Soc. Camb., Trans., XII, I873, I-26. 
Revd. in Jahrb. iib. d. Fortschr. d. Math., v. 

1875, 597-598, by GLR. [GLAISHER]. 

On a history of the mathematical theories 
of attraction and the figure of the earth, from 
the time of Newton to that of I,aplace. 

London, 18]3, I, pp. xxxvi, 476; II, pp. 5o8. 
(Gore). 

--- On the arc of the meridian measured in 
South Africa. 

Roy. Astron. Soc., Month., Not., xxx111, 
I873, 27-34. 

--- On th,e equation which detern1ines the 
form of the strata in Legendre's and Laplace's 
theory of the figure of the earth. [Meca
nique ce!este, livre III, 530.) 

Phil. Soc. Camb., 1'rans., XII, I873, 30I-
3I8. 

Revd. in Jahrb. iib. d. ForL,chr. d. Math., v, 
I87J. 591)-597, byGLR. (GLAISllER). 

Topping (M. ). Measurement of a base-line 
upon the sea beach, near Porto Novo, on the 
coast of Coromandel. 

Roy. Soc: London, Phil. Trans., 1792, 99--
114. 

Tortolini (Barne.be.). Sµlla determinazione 
della linea geodesica descritta sulla superficie 
di un ellissoide a tre assi inequali secondo ii 
metodo de! cav. Jacobi, da esso dato nelle sue 
lezione di meccanica all' Universiti di Koen
isberg. 

Accad. d. Lincei, Atti, IV, I850-51, 287-324. 

--- Sulla espressione de raggi delle due cur
vature di una linen geodesica tracciata sulla 
superficie di un' ellissoidc. 

Ann. di Mat. ('fortolini), u, I85I, 34s-357. 

T6th (Aga.ston Rafael). Die Geschichte und 
der gegenwartige Stand der Topographie und 
dcr geodiitischen Vermcssungen.* 

Pest, I872. 

--- Ueber europaische Gradmessung und die 
dazugehorigen geodatischen Arbeiten. * 

Pest, I876. 
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Toussaint (F. W. ). Das Vennessungswesen 
und der Staat. * 

Towne (G. ). Astronomic, astrophysique · geo
desie. topographie et philolgrammelre pra
tique. 

2 vols. 8°, Paris, 18961 pp. 484 et 371. 

Tralles (Johann Georg). Ueber die Landes
Vermessung der Schweiz. 

Alig. geogr. Eph., 11 17981 267-28o. 

Ueber eine eigenthiimliche Methode, die 
Ausdehnung der Korper durch die \Viinne zu 
bestimmen. 

Ann. d. Phys. (Gilbert), xxvu, 18o7 1 241-
260. 

--- Behand!ung einiger Aufgaben, die bei 
grosseren trigonometrischen Messungen vor
komenen. 

K. Ak. d. Wiss., math. Cl., Abhandl., l8o4 1 

ll-27. 

--- Algebraische Bestimmungsmcthode der 
Lange, Breite und Azimuthe bei ge6diitischcn 
Vermessungen. 

K. Ak. d. \Viss., math. Cl., Ab~1anrll. 1 
181&-19, 4cr56. 

Trechsel (Friedrich). Nachricht von der im 
Jahre 181 l angefangenen trigonometrischen 
Aufnahme des Canton Bern. 

Ak. zu Bern, litter. Arch., III, 18.12, 424-463. 

--- Notice sur la triangulation executee dans 
le canton de Berne 

Bibi. Univ. Geneve, x, 1819, 77-89. 

Trembley. Observations sur I 'attraction et 
l'equilibre des sphcroides. 

Berlin, Mem., 179cr18oo, Math. 68. 

Trepied (Charles). Sur le calcul des coordon
m~es geodesiques. 

A cad. d. Sci. Paris; Comp. Rend., 1,xxx, 
1875, 36-40. 

Revd. in Jahrh. iib. <l. Fortschr. <I. Mnlh., VII, 

1875, 698, by Il[RUNS]. 

La geodesie frans:aise et ses derniers pro
grcs. 

Reveue Scientif., xrx, l88o, 170-18o. 

Tresca (Henri Eoduard) and Barnard (F. A. 
P. ). Comparison of metres. 

U.S. C. and G. Survey, Rep., 1867, 134-137. 

Proci~s verbal de comparison entre la regle 
etalon metallique du Depot de la Guerre et le 
metre prototype en plateau du Conservatoire. 

Paris, Annual, Conservatoire, VII, 1867, 
21-30, 557-594. 

Tresca (Henri Eduard). Note sur la fonne 
qu'il convient de donner aux metres que la 
commission internationale doit construire. 

Acacl. d. Sci. Paris, Comp. Rend., LXXV, 

1872, 1223-1230. 

(Remarques au sujet d'une communica
tion de M. G. Matthey sur une regle en platine 
iridie de l' Association geodesique internation
ale.) 

Acad. d. Sci. Paris, Comp. Rend., 1,xxxnr, 
1876, .1093-1096. . 

--- Sur deux metres en platine ayant nppar
tenu a De Prony. 

Acad. d. Sci. Paris, Comp. Rend., xcv11 1883, 
816-822. 

Trew [Treu) (Abdias). Disputatio de immo
bilitate terrre contra Copernicum. 

Altdorf., 1636. 
POGGENDORFF1 II, 1133, 

--- Geodresia universalis, das ist, Bericht vom 
Land- und Feldmessen. * 

8°, Niirnberg, 1641; 3d ed., Doppel111ayr, 
Niirnberg, 1718. 

PoGGENDORF1~, 111 1133. 

TRIANGLES, ADJUSTMENT OF. Sre FIG
URE ADJUSTMENT. 

TRIANGLES, COMPENSATION OF. 
AnAN (1';.-H.-J.). J,n compensation d'une chninc de 

triangles g~od1'siques. 
Acnd. <le Dclgique, Bull., r., 18So, 26<>-265; Journ. 

Frnnk. Inst., cxn, 1881, 314. 

BARRAQUER (J. M.). La compcnsacion general de 
los error es de In red geod~sicn de F.spa fin. 

M;idrid, 1874. 

FEH.RERO (A.). Sur ln co111pensntio11 cl 1uu r~scnn 

trigonom~trique. 

Int. Geod. Cong., Gen.-ller., 18771 217-224. 

TRIANGLES, GEODETIC. See GEODETIC 
TRIANGLES. 

Triesnecker (Francisco de Paula). Dissertatio 
de figura telluris e solis eclipsibus deducta. 

Eph. Astron. (Hell et Triesnecker), 1791, 
307-412. 

' Troughton (Edward). Comparison between the 
length of the seconds pendulum, a·s deter
mined by Mr. Whitehurst and Captain Kaler. 

Edinb. Phil. Joum., I, 1819, 75-76. 

Trowbridge (W. P. ). Foreign geodetic surveys. 
U.S. C. and G. Survey, Rep., 1858, 251-270. 

Progress of the United States Coast 
Survey. 

t.J. S. C. and G. Survey, Rep., 1858, 270-273. 
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Truck (Sigismund). Die 'erste topographische 
Aufnahmc des Konigreiches Serbien. 

K. k. mil.-geogr. Inst., Mittheil., XVI, 
\Vien, I896, Ig<r-22I. · 

Tiibinger Blii.tter, for Tiibinger Blatter fiir Na
turwissenschaften und Arzneikunde. 

8°, Tiibingen, I8I5-I817. (Oxford, Bod
leian.) 

Tumlirz (0. ). Die Dichte der Ertle berechnet 
aus der Schwerebeschleunigung und der Ab
plattung. 

\Vien, Sitzungsber. d. math.-naturw. Classe, 
er, r892, r528-r536. 

Revd. Wied. Deihl., xv11, 1893, 509; Ausland, 
LXVI, 1893, 222, 

Tutschkow. Memoirs of the am1y topographical 
department of Russia. 

Vols. ro-18, I847-1856. 

Uhl'ich (Paul). Die Berechnung des mittleren 
Fehlers von Richtungsbeobachtungen bei vol
len Siitzen. 

Zeits. f. Vermes., xxv, I896, 686-689. 

--- Stations-Ausgleichungvon nicht vollkom
men symmetrischen Beobachtungssatzen nach 
der Bessel'schen Methode. · 

Zeits. f. Vermes., XXVI, 1897, 465-48o. 

Ulffers (D. W. ). Praktische Anleitung und 
Tafeln zur Berechnung von Dreiecks-; Vier
ecks- und Polygon-Netzen ohne Logarith
men. 

8°, Coblenz, 1854; vierte Aufiage, 8°, Kob
lenz, 1870, pp. xv, 283, 1 plate. (Berlin, 
Royal.) 

Ulloa (Antonio de) y Juan (Jorge). Relacion 
hist6rica del viaje a la America meridional. 

Madrid, 1748. 
English translation by ADAMS (].}, I,ondon, 

176o, 1772, 18o6, 18o7; French translation by 
MoNVILLON, Paris, 1752; German transla· 
lion, Leipzig. 1751; Dutch translation, Goes, 
1771. 

Tille in full under JUAN {J.). 

--- ---- Observaciones astron6micas y f!si-
cas en los reinos del Peru. / 

Madrid, 1773. 
'rille in full under JUAN (J.). 

Gren us ( T.). Resultate einer Verglei
chung der Werke von -. 

Mon. Corr. (Zach), XVI, r807, 238-256. 

Unferdinger (Franz). Neuer Beweis des von 
Hem1 Grunert in der Abhandlung: Das spha
rische Dreieck, mit seinem Sehnendreieck 

I 
Unferdinger (Franz )-Continued. 
· verglichen, mit hesonderer Riicksicht auf 

Geodasie. Neuer merkwiirdiger Lehrsatz. 
Arch. d. Math. (Grunert), xxxnr, 1859, 

89-<)I. See Arch. d. Math. (Grunert), xxv, 
1855, 197. 

--- Die allgeineine Formel fiir die Sum me der 
\Vinke! eines Polygons. 

K. k. Ak. d. \Viss., Sitz.-Ber., I,VII, .1868, 
ii, 627-632. 

--- Ueber die Bestimmung der Abplattung 
der Erde aus den gleichzeitigen Angaben 
eines Quecksilber- und eines Aneroid-Baro
meters. 

Arch. d . .:'I-lath. (Grunert), XLII, 1864, 443-
452. 

--- Ausstellung einer neuen Pendelformel 
und Darlegung einer Methotle aus der Lange 
des Secunden-pendels in verschiedenen Brei
ten die Fliehkraft und die Form und Grosse 
der Ertle zu bestimmen. 

K. k. Ak. d. Wiss., math.-naturwiss. Cl., 
Sitz.-Ber., XI.IX, 1864, ii, 210-219. 

--- Vergleichung der Pendelformel mit den 
Beob!lchtungen. 

K. k. Ak. d. \Viss., math.-naturwiss. Cl., 
Sitz.-Ber., XLIX, 1864, ii, 220-228. 

--- Das Pendel als geodatisches Instrument. 
Arch. d. Math. (Grunert), xr,rx, 1869, 309:-

33r. 
Reproduction of two articles in Wiener Akad. 

papers. 
Revd. in Jahrb. iib. d. Fortschr. d. Math., I, 

1868, 391-392, by ll[RUNS). 

Unger (Ephre.ixn Salomo). Anleitung zum 
Feldmessen und Aufnehmen. 

go, Gotha, 1821, pp. xiii, 536; und Gotha, 
1828, vi, 216. (British Museum.) 

Sin1ple surveying. 

UNITED STATES COAST SURVEY. 
First report from Superintendent Hassler to 

the Secretary of the Treasury upon the sur
vey of the coast. go, 3 pp., 18r6. 

Message on the Coast Survey. Transmit-
. ting a report of the Secretary of the Treasury 

upon the progress made in the Coast Surveys; 
instructions to Mr. Hassler, superintendent of 
the work and his report to the Secretary of 
the Treasury, State Papers, No. r43, 15th 
Congress, 1st session, vol. 2, 2r pp., 1818. 

Report upon the works executed for the 
survey of the coast of the United States, upon 
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the law of 1832, and their jnnction with the 
works made in 1817, by and under the direc
tion of Ferdinand Rudolph Hassler. 23d 
Congress, ist session, Doc. No. 1, 17 pp., r834. 

Fourth Report. House Document No. 1, 
24th Congress, 1st session, 6 pp., 1835. 

Report for 1836. House Document No. 13, 
24th Congress, 2d session, 6o pp., 1836. 

For 1837. House Document No. 14, 25th 
Congress, 2d session, 7 pp., 1837. 

For 1838. Senate Document No. 4, 25th 
Congress, 3d session, 7 pp., 1838. 

Eighth annual report. Senate Document 
No. 15, 26th Congress, 1st session, vol. 2, 8 
pp., 1839. 

Ninth annual report. Senate Document 
No. 20, 26th Congress, 2d session, vol. 2, 8 
pp., 1840. 

Report of F. R. Hassler, showing the 
progress made up to the present time. House 
Document No. 28, 27th Congress, 2d session, 
l8pp., 1842. 

Report for i842. Senate Document No. II, 

27th Congress, 3d session, 5 pp, 1843. 

Report for 1843. House Document No. 97, 
28th Congress, 1st session, 8 pp., 1844. 

This was the last report of Mr. Hassler. 

Report of A. D. Bache, Superintendent of 
the Coast Survey, for 1844. House Document 
No. 25, 28th Congress, 2d session, 22 pp., 1844.1· 

This was the first report that had accompanying 
progress and other sketches. , 

Report for 1845. Senate Document No. 13, 
29th Congress, rst session, 44 pp., 1845, 

Report for 1846. Senate Document No. 3, 
29th Congress, 2d session, 74 pp., 3 charts, 
1846. 

Report for 1847. Senate Document No. 6, 
30th Congress, 1st session, 88 pp., 1847. 

Report for 1848. Senate Executive Docu
ment No. 13, 30th Congress, 2d session, 120 
pp., 1848. 

Report for 1849. Senate Executive Docu
ment No. 5, 31st Congress, rst session, 98 pp., 
1849. 

Report for 1850. Senate Executive Docu
ment No. 7, 31st Congress, 2d session, 134 pp., 
1850. 

UNITED STATES COAST SURVEY-Cont'd. 
Report for 1851. 8°, \Vashington, 1852. 

'!'his was the first report published separately, 
nnd is the only separate report that appeared 
in octavo. 

Report of the Superintendent of the Coast 
Survey, showing the progress ot the survey. 
1852-1877, 26 vols., 4°, \Vashington, 1853-
1880. 

Report of the Superintendent of the U. S. 
Coast and Geodetic Survey, showing the 
progress of the work, 1878-1901, 24 vols., 4 °, 
Washington, 1881-1¢2. 

The following papers relating to geodesy 
occur in the above reports: 

BACHE (A. D.) Comparison of the reduction of hori
zontal angles by th" method of least squares. 
1854, pp, 63-70. 

-- Epping-base, Maine. 1857, pp. 302-305. 

-- Formulre, tables, and examples for the geo-
detic computation of latitudes, longitudes, and 
azimuths. I86o, 361-391. · 

BALDWIN (A. L.). On the measurement of nine base 
lines along the ninety-eighth meridian. 1901, pp. 
'241-302. 

BARNARD (F. A. P.). Comparison of meters. 1867, 
pp. 134-137. 

BOUTELLE (C. 0.). Primary base apparatus. 1855, 
pp. 64-267. 

-- Description of tripod and scaffold. 1855, pp. 
361-363. 

Geodetic night signals. 188o, pp. ~109. 

-- Observing tripods. 1882, pp. 199"'208· 

-- Connection of the Coast Survey triangulations 
with that of the 1.nke Survey. 1884, pp. 387-390. 

-· -- On geodetic reconnoi~nce. 1885, pp. 469-481. 

CuTTs (R. D. ). Field-work of a secondary triangula
tion, 1868, pp. 109-139. 

-- Field-work of the triangulation. 1882, PJ>. 

151-197. 

DAVIDSON (G.). Clamp for theodolite telescopes. 
1874, p. 153; 1877, p. 182. 

-- Measurement of the Yolo base. r882, pp. 
139-149; 1883, pp. 273-288. 

' -- The run of the micrometer. 
-- Measureme11t of the Los Angeles base line, 

California. 1889, pp. 217-231. 

-- Address before the International Geodetic 
Association, IX Conference, Paris, October, 1889. 
1890, pp. 721-733. 

-- Report on base lines in the Geodetic Confer
ence of the Coast nnd Geodetic Sun•ey at Wash
inirton. 1893, pp. 254-271. 

DOOLITTL& (M. H. ). Closing of a circuit of triangu
lation. 1875, pp. 282-292. 

-- Solution of nonnal equations. 1878, pp. 115-
120. 
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EIMHECK (W.). The Duplex base apparatus. 

pp. 739-752. 

-- The measurement of the Salt Lake base. 
1897, pp. 755-774. 

GOODFELLOW (F.. ). Descriptive catalogue of publi
cations relating to the Coast and Geodetic Survey 
and to standard measures. 1883. 121-135. 

-- General index to the progress sketches nud 
illustrations, ntaps and charts, published in the 
annual reports from 1844 to 1885. 1887, 217-268. 

GORE (J. H.). A bibliography of geodesy. 1887. 
313-512. 

HAYFORD (J. F.). On the measuremeut of nine base 
lines. 1901, pp. 22g-239. 

-- Extension tables for the computation of geo
detic positions to the equator. 1901, pp. 307-339. 

-- Triangulation northward along the ninety
eighth ruericlian. 1901, pp. 361-423. 

HlLOARD (J. E.). Triangulat~n of the Missi•sippi 
Sound. 1856, pp. 291-292. 

-- Theodolite test. 1856,pp.310-316; 1860,pp.357-
361. 

-- Description of base apparatus. 1856, 3o8-3w; 
1857, pp. 395-3g8; 1862, pp. 24S.-J55. 

-- Geodetic signals. 1867, p. 145· 

-- Use of railways for geodetic surveys. 1867, 
pp. 140-144. 

-- Intervisibility of stations. 1873, p. 137. 

-- Comparison of standards of length. 1876, pp. 
4o:z-4o6. 

-- Bxamination of theodolites. 1877, pp. 114-
147. 

-- Cotnparison of Atnerican and British stand
ard yards. 1877, 14$--181. 

HUNT (F.. B.). Description of base-measuring appa
ratus. 1854, 103-1o8; 1873, 132-136. 

-- Contact base apparatus. 188o, pp. 341-344. 

KUMMEI.1. (C. ll.). On the directsynthetical method 
of adjusting a triangulation. 18<)i, pp. 535-552. 

-- A new solution of a principal geodetic prob
lem. 18<)6, pp. 293-303. 

I.AN!; (J. H.). Coefficient of expansion of the British 
stnndnrd yard, bronze No. 11. 1877, pp. 155-166. 

l\IENDENHALL (T. C.). Determinations of gravity 
with the new half-second pendulums. 1891, pp. 
503-564. 

MOS'1AN (A. T.). On the measurement of the Holton 
base. 1892, pp. 32g-503. 

I't:rnc1; (C. S.). F.rrors of observation. 1870, pp. 
200-224. 

-- l\fensuretnents of gravity. 1876 1 pp. 202-337. 

-- On the flexure of pendulum supports. 1881, 
359-441. 

-- 1,;Ilipticity of the earth from pendulum ex
periments. 1881, pp. 442-456. 

-- Method of ohserving coincidence of the vibra
tion of two pendulums. 1881, pp. 457-46o. 

-- Value of gravity at Paris. 1881, pp. 461-463. 

Determinations of gravity at Allegheny, 
Ebensburg, and York, Pa. 1883, pp. 473-487. 

PIERCE (C. S.}. The effect of flexure of a pendu· 
!um on its period of oscillation. 1884, 483-485. 

-- The use of a noddy . . . 1884, 475-482; 1885, 
509-510. 

-- Effect of tentperature upon a reversible peu
rlulum. 1885, pp. 5II-512. 

PRESTON (E. D. ). Determination of gravity. . . 1883. 
37g-381. 

-- Determinations of gravity for the Hawaiian 
Government. Bull., XI. 137-142. 

-- Determinations of latitude nnd gravity for the 
Hawaiian Covernn1ent. 1888 1 pp. 471-566. 

-- Determination of latitude and gravity for the 
Hawaiian Government. Bull., 11, 1889, pp. 137-142. 

-- The need of a retneasuren1cnt of the Peruvian 
Arc. 1889, pp. 1gg-208. 

--- Determinations of gravity. 18<)o, pp. 625-687. 

-- Results of observations made to determine 
gravity. Bull., 22, 1891, pp. 21g-223. 

-- Determination of latitude and gravity. 18<)3, 
pp. 513-638. 

-- Gravity-Methods and results. Bull. No. 29, 
18<}3, pp. 5g-62. 

-- Telegraphic determination of the force of 
gravity. 1894, pp. 5g-70. 

-- Establishment of the U.S. Naval Observatory 
Circk. 18<)6, pp. 285-291. 

-- Historical sketch of the U. S. Coast and Geo
detic Survey. 1897-<jl, pp. 27-28. 

-- The International Geodetic Association for 
the measurement of the earth. 1899, pp. 245-26<). 

PUTNAM (G. R. ). Relative determinations of gra\-ity. 
1894, pp. g-55. 

-- Determination of relative value of gra~ity. 
1901, 341-355. 

SANDS (ll. F.).· Observing signal. 1855, p. 364. 

SAXTON (J.) and HILGARD (J.E.). Description of an 
apparatus. 1856, pp. 3o8-310. 

SCHOTT (C. A.). Adjustment of horizontal angles. 
1854, pp. 70-86. 

-- Probable error of observation. 1854, pp. &H}5. 

-- Solution of nonnal equations. 1855, pp. 255-
264. 

-- Probable error, fron1 the Gennau, 1856 1 pp. 
307-3o8. 

-- Epping-base computation. 1864, pp. 120-144; 
1866, p. 141. 

-- Primary triangulation of the Atlantic consl. 
1866, pp. 49-54· 

-- I,ength of the Kent Is!,?ncl base. 1866, p. 140. 

-- Adjustment of the Long Island Sound"triangu-
Iation. 1868, pp. 140-146. 

-- ~1ensuren1ent of nu arc of the tnc:ridinn. 18681 

pp. 147-153. 
-- Connection of the Kent Island nnd Craney 

Island bases. 186<), pp. w5-ll2. 

-- I,ocal deflection of the zenith uenr Washing
ton. l86g, pp. 113-us. 
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SCHOTT (C. A.). Adaptation of triangulations to the 

configuration of the country. 1871, 185-188; 1876, 
pp. 391-399. 

-- Peach Tree base. 1873, pp. 123-136. 

-- Closing of n circuit of triangulation. 1875, pp. 
•7g-292. 

-- Pamplico.Chesapeake arc of the meridian. 
18n, pp. ~4-95· 

-- Connection of the Maryland and Georgia base 
Jines. 1878, pp. 92-120. 

-- I.ocal deflection of the plumb line. 1879, pp. 
110-123. 

-- Description of a new bnse apparatus. 1882, 
pp. 107-138. 

-- Results for the length of Yolo base. 1883, pp. 
273-288. 

·-- Connection of Coast Survey and I,ake Survey 
Triangulations. 1884, pp. 387-390. 

-- Geographical position of Borden's ~fassnchu
setts points. 1885, pp. 285-302. 

-- Yolo base triangulation. 1885, pp. 441-467. 

--The resulting length and probable uncertainty 
of five principal base lines, measured with the 
compensation base apparutus, bache wurdemnnn, 
of the Coast Survey. 1889, pp. 47g-491. 

~-and TITTMANN (0. H.). 'fhe relation between 
the metric standards of length of the U. S. Coast 
aud Geodetic Survey and the U. S. LRke Survey. 
1889, pp. 17g-188. 

-- The length of the St. Albans base line. 1894, 
. pp. 101-116. 

-- The length of the Holton base line. 1894, pp. 
103-1?6. 

SIN CI.AIR (C.H.). General index of scientific papers, 
nu:thods, nnd results contained in the appendices 
of the annual reports fron1 1845 to 18&>, inclusive. 
1881, 91-12,"\. 

-- The oblique boundary line between California 
ancl Nevada. 1900, pp. 255-484. 

SMITH (E.). Determination of gravity at vnrions 
places. I884, pp. 439-473· 

-- Determinations of gravity. 1898-99, pp. 273-
282. 

TITTMANN (0. H.), Relative expansion of bronze 12, 
nnd Low Moor iron. 1877, pp. 166-171. 

-- Transferring underground mark nt a bnse 
monument. 1881, pp. 357-358. 

-- On the re lotion ofthe yard to the meter. Bull., 
IX, 45-50. 

-- On the relation of the yard lo the meter. 1890, 
pp. 715-720. 

-- Historical ncconnl of the U. s. Standards of 
\Veights und Measures, customary and inetric. 
1890, pp. 735-7sB. 

TRESCA (H.). Comparison of metres, 1867, 134-137. 

TROWBRIDGF. (W. P.). Foreign geodetic surveys. 
1858, pp. 251-270. 

-- Progress of the U. S. Coast Survey. I858, pp. 
270-273. 

UNITED STATES COAST SURVEY-Cont'd, 
WOODWARD (R. S.). The iced bar nnd long tape 

base apparatus and the results of measures made 
with them on the Holton nncl St. Albans bases. 
1892, Part II, pp. 334-489. 

ANON. Subsidiary hose apparatus. I856, pp. 30S-,110. 

-- Formulre for computing latitudes, longitudes, 
and azimuths. 186o, pp. 361-391; 1875, pp. 315-368; 
1884, 323-375. 

-- Locating a point by intersections. 1864, pp. 
I 16-119. 

-- Triangulation of the coast of New England. 
1865, pp. 187-203; 1866, p. 141. 

-- 'Measurements of subsidiary base lines. 1868, 
pp. 133-139. 

-- Report of n conference on gravity determina
tions. 1882 1 503-516. 

-- Tables for the projection of maps on the 
Clarke spheroid. 1884, pp. 135-321. 

Papers regarding the Survey. 

JI. ( B. ). The Coast Survey. 
N. d. 

JIACHE (A. D. ). Survey of the coast. 
Sid. )'less., I, 1848, 98-9<J; II, 1848, 55-56. 

-- Progress of the survey of the const. 
A. A. A. s .. Proc., 1849, 162-IjS: Anl, Journ. Sci., XII, 

1851, 158-164. 

BAc1m (Al.EX. DALLAS). The tTnited Stat<S" Coast 
Survey. 

National RecordPr, I, 1859, pp. io-11. 

BESSE!. (F. W.). Ueher die VOil Herrn F. R. Hassle. 
zur Vermessnng der Kiiste der Vereinigten Stan
ten ergriffenen Mna~regeln. 

Astron. Nachr., \'I, 1828, 34g-356. 

IlOUT1'Ll.E (C. 0. ). Whnt has the Coast Survey done 
for science? 

Science, \'I, 18S5, 558-562. 

-- On n geodetic "''rvey of the l;nitecl States. 
Science, YI, 1886, 46c-461; Yan Nostrand's l\lng., 

XXX\", 1886, 38-40. 

DA \"IS (C.H.). The Const Survey of the United State,. 
Cambridge, 1849; Washington, 1851. 

DA VIS (J. ). Speech on the subject of the Const Sur
vey. 

. [1849.] 

DAVIS (C.H.). Const Survey of the United States. 
Hunt's ~fngazine, 1849, 1-15. 

DUFFIELD. Completion of the trnnscontinentnl tri
nngulntion by the United States Const nncl Geo
detic Survey. 

Eng. Record, xxxrv, 440. 

DYF.R (G. L.). The survey of the coast. 
U.S. Nnvnl Institution, Proc., XII, 18861 ii, I<)<)-240. 

F. Report of the Superintendent of the Const Sur
vey, showing progress of the work for 1847. 

Journ. Frank. Inst., XLV, 1848 1 213-217; for 1848, 
XLVII, 1849, 141-144; for I849, L, 1850, 72; for 1850, 
LI, 1851, 35g-36o. 

GoR>: (J. H.). The Geodetic Survey. 
l'hiln. Press, Sept. 9, I884, 7. 
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UNITED STATES COAST SURVEY-Cont'd. ' UNITED STATES COAST SURVEY-Cont'd. 
GORR (J. H. ). l'. S. Coast a11d Geodetic Survey. 

Railroad and Eng. Journ., LXI. 1887, 247-249, 2w-300, 
3.so-352. 

JI. Docutnentary publications and science in the 
Coast Sun·ey report for 1853. 

Am. Journ. Sci., xviu, 1854, 200-212. 

l!Assr.F.R (F. R. ). Papers ou various subjects co11-
nected with the survey of the coast of lke United 
States. 

Am. Phil. Soc., 1'rans1 11 1 1825. 232-419. 

-- Principal documents relating to the survey of 
the coast of the l! nitecl States. · 

New York, 1834, 1835, 1836. 
-- Bericht iiberdic Kiisten·Vern1essung in Nord

Amerika. 
Astron. Nachr., xix, 184>. 353-368, 377-384. 

HENRY (J.). The Coast Survey. 
Princeton, 1845. 

HILGARD (J. E. ). Letter on the proposed transfer to 
the Navy Department. 

Washington, 1883. 

-- Inquiry of the National Academy of Sciences 
concerning the ·Coast Survey. 

Washington, r884 .. 

J. Survey of the coast of the United States. 
Hunt's Merchant's Mag., 1849, 131-149. 

KANE (J. K.). Report on the history and progress 
of the American Coast Survey. 

A. A. A. s., Proc., 1859, 27-150. 

LAMB (M. J.). The Coast Survey. 
Harper's Mag., LVIII, 1878, 506-520. 

M. (M.). The United States Coast Survey. 
Christian Examiner, Lil, 1852, 77-¢. 

OGDEN (H. G. ). The survey of the coast. 
Nat. Geogr. Mag., 1, 1888, 59-75· 

PEARCE (J. A.). Speech on the subject of the Coast 
Survey. 

Washington, 1849. 

PEIRCE (B. ). A report upon the results of the United 
States Coast Survey. 

A. A. A. S., Proc., II, 1848-1852, 124-128. 

POWELi. (J. 'W.). The Coast Surv<"y. 
The Chautauquan, XIV, 1892, 545-549. 

PRESTON (E. D.). Historical sketch of the u.s.c. 
and G. Survey. 

U.S. C. and G. Survey, Rep., 18<)7-<JS, 27-28. 

-- Fifty years of American geodesy. 
A. A. A. S., Proc., 1898, 102-104. 

-- Report on the geodetic operations in the 
United States. 

Int. Geod. Cong., Verhancll., 1898, I, 433-441. 

-- Geodetic operations in the United States. Re
port to the International Geodetic Association. 

Science, IX, 189<). 305-310. Petermann, '1_9<X>, 1-5. 

-- '!'he Sixty-Se\'enth Annual Report of the 
Coast ancl Gcoclctic Survey. 

Science, XI, lC)OO, 616-620. 

-- '!'he United States Coast and Geo<letic Sur
vey-its origin, devcloptnent, and present status. 

Terrestrial Mag. ancl Atmospheric Electricity, 1900, 
Ij-28. 

PRITCHETT ( HE!<RY s. ). Report on the work of the 
United States Const and Geodetic Survey, suh
n1itted to tbe International Geodetic Association 
at its Thirtcentb General Conference, Pnris, 1900. 

Int. Geod. Cong., Verhandl., 1900, 267-275. 

-- S. Nordamerikanische Vennessung. 
Astron. Nachr., x, 1883, 3Bs-3S8. 

SEDILLOT (L.-A. ). Notice historique sur le Coast 
Survey des f.:tats- Un is. 

Soc. Gfogr., Bull .. 1. i851, 41-51. 

SPENCER(]. C. ). Plan for reorganization of the Coast 
Survey. 

Washington, 1843. 

TrTTMANr< (0. H.). Report on the present state of 
geodetic operations in the United States. 

Int. Geod. Cong .. Verhandl., 1895, II, 283-285. 

TROWBRIDGE (W. !'. ). Progress of the United States 
Coast Survey. 

U.S. C. and G. Survey, Rep., 1858, 270--273. 

'VosE (G. L.). '!'he United Slates Coast Survey. 
Van Norstand's Mag., XIJI, 1875 1 I-13. 

WELLS (H. P.). The United States Coast and Geo
detic Survey. 

Harper's Weekly. XXXII, 1888, 8o5-8o8. 

ANON. A review of Hassler's principle documents, 
executive congressional documents since 1832 1 and 
the reports for 1844. 

Princeton Rev., xvu, 1845, 32I-344. 

-- U. S. C. and G. Survey. 
United States Coast Survey, Literary World, Sept. 
. II, 1845, 125-128. 

-- Review of the Annual Report of the U. S. 
Coast Survey (1847). 

Am. Journ. Sci., v, r848, 307-318. 
A short review of the year's work. 

-- Report of the committee on science and the 
arts, constituted by the Franklin Institute of the 
State of Pennsylvania, for the promotion of the 
tnechanic arts, to whom was referred for cxan1i
nation and report the subject of the progress of 
the survey of the co:ist of the United States. 

Journ. Frank. Inst., x1~v11, i849, 20<)-214. 

-- U. S. C. and G. Survey. The Const Survey of 
the United State•. 

Merchants Magazine, June, 1849, s92-6o3. 
Reply to Davis in April Number. 

-- U.S. C. and G. Sur\'ey. 
U. S. Coast Survey, organization nnd field work. 

N. Y. Times, Aug. 25, 1853, 2. 

-- Notice of t11c visit of the Atnerican Association 
for the Advancement of Education to the Coast 
Sur\'ey Office. 

Am. Journ. Eel., I, 1855, 10.1-106. 

-- The t;nited Stales Coast Survey. 
l'ulnam•s Monthly, \'I, 1855, 449"458. 
-- Review of the operations and results of the 

United Stntts Coast Survey. 
Am. Journ. Sci., xxv, 18:;8, 7s-83, 24<r258. 

A popular account of the work of the Coast 
Survey to date. 
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UNITED STATES COAST SURVEY-Cont'd. 
ANON. The Coast Survey, by one who has examined 

public documents. Reprint from New York 
Times. 

N. d., pp. 18. 

-- The Coast Survey; its easts, abuses, and power. 
From the New York Times. 

"Journ. Frnnk. Inst., LXVll, 1859, 63-68. 
A defense of the Coast Survey, in reply lo the 

nbove-na1ned nrtiCle. 

-- Coast Survey. 
,Appleton's Cyclo., v, 1859, 394-401. 

-- Report on the history and progress of the 
A1nerican Coa8t Survey. 

A. A. A. Sci., Proc., 1859, 27-150. 

-- Report of the Secretary of the Treasury, 
communicating in answer to a resolution of the 
Senate a report showing the amount expended 
and the progress made in the Coast Survey. 

Senate, 35th Congress, 2d session, Ex. Doc. No. 6. 
Revd. in North Am. Rev., xc, 186o, 24\r26o. 

-- Letters from Government officers, including 
con1n1anders in the Anny nnd Nnvy1 relative to 
the field and office work of the Coast Survey. 

so, Washington, 1863, pp. [17]. 

-- Coast Survey. 
Am. Cycl., IV, 1883, 754-765. 

-- The late attacks upon the Const and Geodetic 
Survey. 

Reprinted from the October and November num
bers of the t:nited Service, 1884. 

So, Philadelphia, 1884, pp. 52. 

-- The geodetic survey of the United States. 
Nature, XXIX, 1884, 573-575. 

A review of the Report for 1882. 

-- Determination of grn\ity at stations in Penn
ey 1 van ia, I 87\r 1 BBo. 

· Nature, xxx11, x885, 572. 
A review of the n bove. 

-- U. S. Coast and Geodetic Survey for the year 
ending with June, 1885. Rev. of. 

Am. Journ. Sci.I XXXUI, 1887, 42<;r431. 

-- What the Coast Survey has done for the War. 
Reprinted from U. S. Service :Mag., June and 

. July, 1865. 
s0, New York, 1865, pp. 24. 

-- Message from the President of the United 
States transmitting a report from the Secretary 
of State relating to nn invitation fron1 the ltnpe
rial Gern1an Governtnent to becon1e a party to the 
International Geodetic Association. 

5oth Cong., 1st sess., Ex. Doc. 164, pp. 18. 

--- United States Coast Survey. 
New York. 

Exhibition Illustrated. 39""41. 

U.S. C. and G. Stirvey, Rep.,.forReportof the 
Superintendent U. S. Coast Survey. 

8°, \Vashington, 1816-1851; 4°, 1852-1877. 
Report of the Superintendent U. S. Coast 

and Geodetic Survey. 
4°, Washington, r87g+, 

U.S. Eng. Rep.,.for Report of the Chief of En
gineers of the U. S. Army. 

go, Washington, 1868+. 

UNITED STATES LAKE SURVEY. 
BLAIR (H. W.}. The Lake Survey. 

Science1 1, 1883, 174. 

BOUT1<L1.1> ( C. o. }. Connection of the triangulation 
of the Const Survey with that of the Lake Survey. 

U.S. C. and G. Survey, Rep., 1884, 36;-390. 

COMSTOCK (C. 1!.). Annual report of the United 
States I,ake Survey. 

U. 8. Eng. Rep., 1871, 9ll2-1026; 1872, 1031-noB; 1873, 
1169-1202; 1874,402-476; 1875, 852-<}18; 18n, II05-1206; 
1878, 1355-1419; 18;9. 1891-1972; 188o, 2365-2458; 1881, 
2781-28o3; 1882, 2785-2820. 

-- Report upon the triangulaliou of the Lake 
Survey. 

Washington, 1882. 

GORE (J. H.). 'fhe United Slates Lake Survey. 
Railrolld and Eng. Jour1i., LXI, 1887, 200-203; Zeits. 

f. Vermes., XVII, 1888, 385-395. 

KERSCHBAUM (G.). Die nord-nmerikauische Basis
tnessung von Chicago. 

Zeits. f. Vermes., XIII, 1884, 533-547. 

RAYNOLDS (W. F.). Annual report on the survey of 
the northwest lakes. 

U. S. Eng. Rep., 1867, 553-S&i; 186S, 925-1187; 1869, 
54~48; 1870, 535-{)13. 

SCHOTT (C. A.). Connection of Lake and Coast-Sur
vey triangulations. 

U. S. C. and G. Survey, Rep., 1884, 387-390. 

W. (R. S.). U.S. survey of the north and northwest 
lakes. 

Journ. Frank. Inst. LXXXIV, 1867, 39\r40I. 

U. S. Ne.val Institution, Proc. ,.for Proceedings 
U. S. Naval Institution. (Washington, Con
gress.) 

Uzielli ( G.). Della grandezza della terra secondo 
Paolo Toscanelli. 

Soc. Geogr., Ital., Bol., x, 1873, 13-28. 

Della grandezza della terra secondo Leon 
Battista Alberti. 

Soc. Geogr., Ital., Bol., xxrx, 1892, 595-598. 

V. (le B. C. de). Recherches curieuses des me
sur..:s du monde. 

r6°, Paris, 1636, pp. 48. (Gore.) 

Ve.cosse.int Charles-Nicola.a. Traite de geode
sie pratique, contenant des methodes nou
vclles, simples et exactes pour la division des 
superficies agricoles. 

8°, Oisemont, 1863, pp. ii, 109, 2 plates. 
(Berlin, Royal.) 

Va.isz ( J.). Berechnung der Mi:iglichen und 
Warscheinlichen. 

go, Kaschau, 1820, pp. 46. 



COAST AND GEODETIC SUR VEY REPORT, I902. 

Valentiner (W. ). Beitrage zur kiirzesten und 
zweckmassigsten Behandlung geographischer 
Ortsbestimmungen, mit Hiilfstafeln. 

4°, Leipzig, 1869, pp. 88. (Gore.) 

Vallot (H. ). Mesure de la Base de Chamomix. 
Ann. d. Observ. Meterol. du Mont Blanc, 

II, 18g6, 18<j-21 I. 
Revd. by Prof. Hnmmer in Petern. Millheil, 

18<}7, 159; Zeils. f. Instr, 18<}7. ll6. 

Van Diemen's Land, Roy. Boe., Proc., for 
Proceedings of the Royal Society of Van Die
men's Land. 

8°, Hobart Town, 1849-I859 (3 vols.). 
(Washington, Congress.) 

Van Nostrand's Mag., for Van Nostrand's Ec
lectic Engineering Magazine. 

8°, New York, I869+. 

Vasarhely (P. ). Aufli:isung einiger Aufgaben 
als Ileittrag zu geometrischen Trianguli
rung. * 

Ofen, I827. 

Vaugondy (Didier Robert de). See Robert 
de Vaugondy Didier. 

Vecchi (E. de). Istruzioni sulle riconoscenze 
geodetiche. 

Fol., Roma, I872, pp. 44. (Vienna, Geo
graphic Institute.) 

Lithographed. 

Norme per l' esecuzione de' calcoli cla 
compiersi per determinare gli elementi geo
detici necessarii alla formazione di una carte 
topografica. 

Fol., Roma, I872 (?),pp. 9, IO plates. (Vi
e~na, Geographic Institute.) 

I,ithogrnphcd. 

Relazione annuale sui lavori eseguiti nel 
1873 e su quelli progettati pel 1824. (Italy.) 

Int. Geod. Cong., Gen.-Ber., I873, 5. 

Relazione sui lavori geodetici eseguiti 
dalla commissione italiana [for 1874). 

Int. Geod. Cong., Gen.-Ber., I874, 26-30. 

Relazione sui lavori eseguiti nel I876 dalla 
commissione italiana per la misura dei gradi 
in Europa. 
. Int. Geed. Cong., Gen.-Iler., I876, Ioo-105. 

Veech (James). Mason and Dixon's line. A 
history, including an outline of the boundary 
controversy between Pennsylvania and Vir
ginia .. 

8°, Pittsburg, I857, pp. iv, 58. (Washing
ton, Congress.) 

Vega. Mathematische Betrachtungen iiber·eine 
sich mn eine unbewegliche Achsegleichformig 
drehende feste Kugel, und die Folgen dieser 
Voraussetzung fiir astronomic, Geographie 
und mechanik, in Beziehung auf unser Erd
spahroid. 

Erfurt. Nova, Acta. Acad. Sci., 1, 1799, I35· 

Veltmann (W. ). Ausgleichnng der Ileobach
tungsfehler nach dem Principe symrnetrisch 
bereclmeter Mittelgrossen. * 

Marburg, I886. 

Bestimmung der Unbekannten einer Aus
gleichungsaufgabe mittelst der Gauss'schen 
Transformation der Surnme der Fehlerquad
rate. 

Zeits. f. Vermes., XVI, 1887, 345-356. 

Zur Theorie der Beobachtungsfehler. 
Astron. Nachr., CXXXI, I8<}3, I-I6. 

Der mittlere Ileobachtungsfehler. 
Astron. Nachr., CXLIII, I897, I61-168. 

Venturi (Adolph). Sopra un case generale di 
compensazione angolare. 

Rend. del., C,ircolo Mat., di Palermo., xv, 
1890, pp. 6. 

--- (ed Soler). Prime richerche sul coeffi
ciente di rifrazione in Sicili~. 

Accad. di., Palermo., Atti., III, I893, pp. 48. 

-- ed La Perssido (A.). Sul coefficiente di 
rifrazione in Sicilia (Secondo contribute). 

Rh•. di. Topografiae Catasto, x. 1897, pp. 6. 

--- Sulla· compensazione <lei risultate nelle 
misure di gravita relativa terrestre. 
~uovo Cimento, IV, Igoe, pp. 16. 

Determinazione di gravita relativa nelle 
regione occidentale della Sicilia. 

Accad., rli. Palermo., Atti., VI, 190I, pp. 52. 

Venukoff. De la mesure du 52 parallele en 
Europe. 

Acad. d. Sci. Paris, Comp. Rend., cxn, I891, 
5 I2-515. 

De l'etat actual des travaux geodesiques 
et topographiques en Russie . 

Acad. d. Sci. Paris, Comp. Rend., cxnI, 189I, 
844-846. 

De la mesure rlu parallele 47° 30', N. en 
Russie. 

Acad. cl. Sci. Paris, Comp. Rend., CXVI, I893, 
i 19-720. 
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Venukoff. Sur les attractions locales observees I Vita (Ge.eta.no de). Relazione sul procedimento 
en di verses parties de l'Europe orientale. del calcolo della base geodetica misurata presso 

Acad. d. Sci. Paris, Comp. Rencl., cxxnr, la foce del f!uvio Crati. 

I
896

~:~::· attractions locales obsen·ees dans II Vodu:~:· (:~~-· C:~:~e~::~~:c~~~· 1
1

,~1::~. 6-r

5

. 

la Fergana. 8°, Laibach, 1893, pp. 46. 
Acad. d. Sci. Paris, Comp. Rend., XXIV, 1897, 

815-816. 

Verde.m (Gideon Jan). Vt.!rhancleling o\·er de 
methode der kleinste kwadraaten. 

4°, I Groningen, I850, pp. xiii, 214, I plate; 
II Groningen, 1852, pp. xxi, 2r5-409. (British 
Museum.) 

[Verdet.] Etalon fixe des poids et mesures, ou 
memoire pour servir a la solution d'un ancien 
problcme, renouvele par l'assemblee constitu
ante, sur le choix d'un etalon fixe, perpetuel 
et universe!, pris dans la nature, pour servir 
de base aux mesures de toutes les nations. 

8°, Paris, 1815, pp. 46. (Paris, Observatory.) 

Verhulst (Pierre-Fre.n9ois). Sur !'integration 
de quelques equations differentielles relatives 
au probleme des o~cillations du pendule sim
ple clans Un milieu resistant.* 

Quetelet's Corr. Math., v, I829. 

Verrier: Fa.ye (H.-A. -E. -A.). Rapport sur la 
conference geodesique tenue a Berlin. Re
marks by-. 

Acad. d. Sci. Paris, Comp. Rend., I.VI, 1863 1 

28-34. 

Verse.mm!. deuts. Nat. u. Aerzte, Ber., fvr 
Bericht der Versammlung der [Gesellschaft 
der] deutschen Naturforscher und Aerzte. 

8°, 1828+. (Ber!in, Royal.) 

Vibe. Sur la part prise par la Norvege dans la 
mesure d'un arc du meridien commence par la 
Russie. 

Bull. Soc. d. Geo!., No. 83, Paris, 1850, 289-
303. 

Ville.rcee.u (A.-J.-F. Yvon). See Yvon-Vil
larcee.u (A.-J.-F.). 

Vincent ( Alexe.ndre-J oseph-Hidulphe). Sur 
la mesure de la terre, attribuee a :Eratosthene. 

Acad. d. Sci. Paris, Comp. Rend., xxxv1, 
185_3, 317-32r. 

Revel. Jn Geogr. Mittheil. (Pctennann), 1857,455. 

Visconti (Ferdinando). Operazione geode
tiche e topografiche eseguite nelle Due Sicilie 
durante ii 1844, Tellegometro de! Signor Capi
tano Bifezzi Ranuzzi. 

Annuario. Geograp., I845 1 214-216. 

10515-03--49 

Vogeler (R. ). Berechnung einer geodiitlschen 
Linie aus geographischen coordinaten und 
conformen ebenen coordinaten. 

Zeits. f. Venues., xxv, I896, 240-248. 

Vogler (Ch. August). Genauigkeit einiger 
nahe zum Zerlegen mittlerer Beobachtungen 
Fehler in mehrere Glieder. 

Zeits. f. Vermes., VI, 1877, 3¢-412. 

Grundziige der Ausgleichungsreclmung. * 
Braunschweig, 1882, 1883. 

--- Ueber Stationsbeobachtungen in symmet
rischer Anordnung. 

Zeits. f. Vem1es., XIV, I885, 49-59. 

--- Die Methode der kleinsten Quaclratsum
men als Bildneriu bestegewahlter Mittel
grossen. 

Zeits. f. Vermes, XVI, 1887 1 142-qj. 

--- Ueber die. Einrichtung des geodiitischen 
Studium an der landwirthschaftlichen Hoch
schule zu Berlin. 

Zeits. f. Vennes., xx, 1891, 465-474. 

A bbildungen geodatischen Instruments. 
8°, Berlin, 1893, pp. 83. 

Revd. hy Westphal In-. Zeits. f. Instr., XIII, 

1893, 71. 

Zur Kreisabsteckung ohne Theodolit. 
Zeits. f. Vermes., xxn1, I894, pp. 56I-568. 

Geo<latische Uebungen fiir Landmesser 
und Ingenieure. 

8°, Berlin, I899, pp. 270. 
Revd. by P. Parey in Zeits. f. Yennes., xx1x, 

1900, 207-2o8. 

Voight (W.) and Woodward (R. S. ). Results 
of some experiments made to detem1ine the 
variations in length of certain bars at the tem
perature of melting ice. 

Am. Jouru. Sci., xxv, I883, 448-459. 

Voiron. Histoire de l'astronomie, <lepuis I781 
jusqu'a 18ll, pour servir de suite a l'histoire 
de l'astronomie de Bailly, par M. Voiron. 

4°, Paris, 1810, pp. ix, 383. (Washington, 
Observatory.) 

Figure de In terre, 174-176. 
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Voit. Bericht iiber die Thiitigkeit des geodiiti
schen Instituts, 1870. 

Title in full under BAEYER (J. J.). 

Vorlii.nder (J. J. ). Gcographische Bestirnrnun
gen im koniglich preussischen Regierungs
bezirke Minden vermittelst des trigonometri
schen Netzes zur Aufnahme de!' Grundsteuer
Katasters. 

4°, Minden, 1853, pp. vi, 130, I chart. 
(British Museum.) 

Ueber die Genauigkeit der Langen
Messungen mit der Messkette auf verschie
dener Bodenarten. 

Zeits. f. Math. (Schlomilch), I, 1856, 142-
149. 

Ueber das geographische Vorwarts-Ein
schneiden. 

Zeits. f. Math. (SchlOmilch), u, 1857, 29cr 
316. 

--- Ausgleichung der Fehler polygonome
trischer Messungen. 

8°, Leipzig, 1858, pp. 55. (British Museum.) 

--- Bemerkungen iiber <las numerische Eli
miniren bei geodiitischen Operationen. 

Zeits. f. Math. (SchlOmilch), Ill, 1858, 16---22. 

Zur praktischen Geometrie. 
Zeits. f. Math. (Schlomilch), m, 1858, 18cr 

193. 
On the adjustment of a quadrilateral having 

measured sides and diagonals. 

Anleitung zurn Feldmessen, mit beson
dercr Riicksicht auf die Anwendung des me
trischen Maasfes, nebst einem Anhang iiber 
die Flachenbestirnmung mit Hiilfe des Am
sler' sch en Polarplanimeters. 

8°, Berlin, 1871, pp. iv. 187. (Cambridge, 
University.) 

--- Ueber die Genauigkeit cler Langenmessung 
mit Kette und Latten; 

Zeits. f. Vermes., l, 1872, 154-162. 

Ausgleichung der Fehler unmittelbar ge
messener Langen in einfachen Linicnverbin
dungen. 

Zeits. f. Vermes., II, 1873, 145-171. 

Bericht iiber die Vergleichung eines aus 
gemessenen Langen und Winkeln hergestellten 
J,iniennet2es mit einem Dreiecksnetze. 

Zeits. f. Vermes., III, 1874, 65-83. 

Ueber die Fehlerausgleichung der Linien
netze. 

Zeits. i. Vermes., III, 1874, 3<)0-401. 

Vorlander (J. J. ). Ueber das Wiederfinden 
verlorener trigonometrischer Punkte. 

Zeits. f. Vermes., IV, 1875, 81-85. 

--- Zur Fehlerausgleichung der Liniennetze 
aus gemessenen Langen und \Vinkeln. 

Zeits. f. Vermes., v, 1876, 155-174. 

Vose (Geo. L. ). The UnitedStatesCoastSurvey. 
Van Nostrand's Mag., XIII, 1875, 1-13. 

Voss (A.). Ueber diejenigen Flachen, auf denen 
zwei Schaaren geodatischer Linien ein conju
girtes System hilden. 

K. bayer. Ak. d. Wiss., math.-phys. Cl., 
Sit2.-Ber., 1888, 95-102. 

W. (B. ). The Ordnance Survey. 
Dublin University Mag., II, 1838, 353-357. 

Wackerbarth (A. D. ). Views of the ancient 
Rabbins relative to the dimensions of the 
earth. 

Roy. Astron. Soc., Month. Not., xxxiu, 
1872, 576-577. 

Wackrill (A. E. ). Notes on a short method of 
distributing triangulation errors. 

Inst. Civ. Eng. Proc., CI, 1890, 24<)-26o. 

Waage (W. ). Die Mangel des preussischen 
Vermessungswesen und Ansichten iiber deren 
Abhilfe. 

8°, Gorlit2, 1850, pp. vi, 63. (Berlin, Royal.) 

Wagner (Hermann). Die Dimensionen des 
Enlspharoids nach Bessel's Elementen, im 
metrischen :Maasse, mit besonderer Beriick
sichtigung der Bediirfnisse des Kartographen. 

Georgr. Jahrb. (Behm), 1870, i-lxi. 

Ueber die Massvergleichungen fiir die 
europaischen Gradmessung. 

Fol., Gotha, 1868 pp. 20. (Berlin Geodetic 
Institute.) 

l,ithographed from manuscript. 

Wagner (Johann Christian August). Ucber 
die neue astronomisch-trigonometrische Lan
des-V crmessung der batavischen Republic 
vom Obersten von Kraycnhoff. 

Mon. Corr. (Zach), VIII, l8o3, 501-506. 

Ueber die sogenannte Pendel-Versuche 
des Prof. Knoch in Braunschweig. 

Ann. d. Phys. (Gilbert), LIX, 18I8, 328-332. 

i Wakelin (T. B. ). The surface features of the 
earth and local variations in the force of 
gravity. (1882.) 

New Zealand Instit. Trans. xv, i883, 463-
467. 
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Walbeck (Henrie Johann). Dissertatio de 
fonna et magnitudine telluris ex dimensio 
arcubus meridiani definiendis. * 

4°, Abore, ISI9. 
POGOENDORFl,.1 11, 1243. 

[Vergleichung der Secundenpendel-Beo
bachtungen Rater's nnter sich selbst nach der 
Methode der kleinsten Quadrate.] 

Astron. Nachr., I, I823, 253-256. 

Walch (Alb. Georg). De dimensionibus non
nullis terrre per antiquos factis. 

4°, Schlesingre, I740, pp. I2. (Dresden, 
Royal.) 

Walckenaer ( O. A. ) : Dicuilus. De mensura 
orbis terrre. 

Parisiis, I8o7. 
Tille in full under DICUILUS. 

Walker (Ezekiel). Experimental proof that 
corrections deduced from the arcs of vibration 
of a pendulum in vacuo are practically useful. 

Nicholson, Journ., III, 18o2, 35-36. 

--- On deal pendulum rods. 
Tilloch' Phil.' Mag.' XXXIII, I8o9, 3-31; 
XXXlV, I8o9, 3-5. 

--- On pendulums. 
Tilloch, Phil., Mag., XXXVI, 18oo, 81-84. 

--- On variations in the vibrations of the pen
dulums. 

Tilloch, Phil., Mag., XL., 1812, 293-294. · 

Walker (James Thomas). Extracts from a re
port on the Great Trigonometrical Survey. 

Asiat. Soc., Journ., xxxII, I863, II1-I63. 

--- Report of the operations of the Great 
Trigonometrical Survey of India during 
1862-63. 

Indian Eng. (Medley), I, 1864, lSo-200; 
Asiat. Soc., Journ., xxxv, 1866, ii, 77-89. 

-- Letter to the president [of the Royal So
ciety] on the Indian pendulum observations. 

Roy. Soc. London, Proc., xv, 186€r67, 254-
255. 

--- Preliminary notice of results of pendulum 
experiments made in India. 

Roy. Soc. London, Proc., xv, 1867, 3I8-319. 

--- Pendulum and standard-bar operations of 
the Great Trigonometrical Survey in 1866-67. 

Indian Eng. (Medley), v, 1868, 305-314. 

--- Account of the Great Trigonometrical 
Survey of India. Vols. I-IX. 

Dehra Dun, 18jo-I883. 

Walker (James Thomas). [On the Indian pen
dulum observations.] 

. Roy. Soc. London, Proc., XIX, I871, 97-104. 

--- Description of the method of comparing 
and the apparatus employed. 

India, Trig. Survey, I, 1870, i, 1-2. 

-- and Hennessey (J. B. N. ). Cape Co, 
morin base line. 

India, Trig. Survey, I, I870, x, 1-35. 

--- --- Great Indus seri<=S. 
India, Trig. Survey, III, 1873, pp. xxix, 211, 

136, 6 plates. 

--- Synopses of the results of the Great Trig
onometrical Survey of India. 

4°, Dehra Dun, l874-188o '( 13 vols.); 1883 
(5 vols.). 

(Gm. James Thomas). On the opera
tions of the Great Trigonometrical Survey of 
India in connection with geodesy. ( 1f:71 ). 

Cambridge Phil. Soc., Proc., 11, 1876, 201-
203. 

--- --- Jogi-Tila meridional series. 
India, Trig. Survey, IV, 1876, XXVI, 65, 35, 

2 plates. 

On the observations of terrestrial refrac
tion at certain stations situated on the plains 
of the Punjab. 

India, Trig. Survey, II, 1879, iii, 77-93· 

--- Introductory account of the triangulation 
embraced by the northeast quadrilateral, with 
the details of its simultaneous reduction. 

. India, Trig. Survey, VII, 1882 1-276. 

-- and Hennessey (J.B. N. ). The details 
of the observations and the final results of the 
triangulation of five of the component series 
included in the northeast quadrilateral. 

India. Trig. Survey, vn, I882, i-xvi, I-204, 
1 plate. 

On the theoretical errors generated re
spectively in size, azimut, latitude and longi, 
tude in a chain of triangles. 

India, Trig. Survey, vn, IS82, 87-1o6 (App.). 

--- The survey of India. 
Van Nostrand's Mag., xxxrv, 1887, 65-79. 

Abstract of address before geographical •c·ction 
of British Association for the Ad,•anccmcnt 
of Science, Aberdeen, 1885. 

The evidence afforded by the Indian pen
dulum observations on the constitutions of 
the earth's crust and on geodesy. 

Asiat, Soc., Proc., I897, 246-:255. 
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We.Iker (James Thomas). Account of recent 
pendulum operations for determining the rela
tive force of gravity at the Kew and the 
Greenwich Observatories. 

Roy. Soc., I.,ondon, Proc., XLVlII, 1890, 
105-106. Trans. CLXXXI, 1890, 537, 558. Na
ture, xr,vII, 167. 

On the unit of length of a standard scale 
by Sir George Shuckburgh appertaining to 
the royal society. 

Roy. Soc. London, Proc., XI.VII, 1889-<)0, 
186-189. 

--- India's contribution to geodesy. 
4°, London, 1895, 6.~ pp. 

We.Iker (John). The great Trigonometrical 
Survey of India. 

Calcutta Rev., lV, 1845, 6-395; X\'l, 1851, 
5I4-540; XXXVIII, I863, 26-62; Asiatic Soc., 
Journ., XXXI, I86'.2, 32-48. 

We.Iker (Bee.rs O. ). Report on the weights and 
measures of Great Rritain. 

Franklin Inst. Journ., XIII, 1834, 94-I09. 

We.lle.ce (William). Hindoo astronomy and 
mathematics, with an account of Lambton's 
trigonometrical survey of India. 

N. cl. 
'fit le taken from a sale catalogue. 

--- Geometrical theorems,and formulre par
ticularly applicable to some geodetical prob
lems. 

Phil. Soc. Camb., Trans., VI, 1836, 107-140. 

--- Geometrical theorems and analytical for
mul:.e, with their application to the solution I 
of certain geodetical problems, ancl an ap- i 
pendix, containing a description of two copy
ing instruments. 

8°, Edinburgh, 1839, pp. xi, 155, 3 plates. 
(British Museum.) 

Revd. in Calcuttn Review, IV, 1845, 62-95· 

Wallen (M. J. ). Spec. quo. resolv. nonnulla 
prob!emata, posita figura telluris ellipsoidica. 

4°, A bore, 1767. * 
We.Iler (Riche.rd). The measure of the earth; 

being an account of several observations made 
for that purpose by divers members of the 
Royal Academy of Science at Paris. Trans
lated by-. 

Fol., London, 1688, pp. 40, 5 plates. (Wash
ington, Congress.) 

With memoirs for a natural history of animals. 

We.Iler (Riche.rd): (Pica.rd J. ). The measure 
of the earth. Revd. hy -. 

Acta Eruditorum, 1688, 578-586. 

Walling (H. F. ). Cooperation between Na
tional and State Go\'ernments in topographical 
surveys. 

Van Nostrand's Mag., XXXI, 1884, 331-342. 
Read before the American Society of Ch-ii En

gineers nt the lluffnlo meeting. 

W e.lterh~ffer (Otto). How the earth is weighed. 
Pop. Sci. Month., xix, 1881, 743-749. 

We.ngenheim (von). Instruction fiir die Ver
messung des Herzogthum Gotha beauftragten 
Geometer. 

8°, Gotha, 1851, pp. 24. (Gore.) 

[Wanke. von Lenzenheim (Josef).] Mitthei
lungen des kaiser!. konigl. militar-geograph
ischen Instituts. Herausgegeben auf Befehl 
des k. k. Reichs-Kriegs-Ministeriums, III, 

1883, mit II Beilagen. 
8~, Wien, 1883, pp. I77. (Gore.) 

We.ntzel. Determiner la figure d'cquilibre d'une 
masse fiuide soumise aux attractions de ses 
particules, et animce d'une vitesse constante 
de rotation, lorsqu'on suppose cette figure peu 
differente de la sphere. 

Journ. d. Math., IV, 1839, 185. 

We.rgentin (Pehr Wilhelm). Om jordens 
· skapnad och storlek. 

K. Svenska Veten. Acad. Handl., x, 1749, 
233-245; XI, 1750, I-II, 81-94· 

Warren (John). An account of experiments 
made at the observatory near Fort St. George, 
for determining the length of the simple pen
dulut;l beating seconds of time at that place; 
to which are added comparisons of the said 
experiments with others made in different 
parts of the globe, and some remarks on the 
ellipticity of the earth, as deduced from these 
operations. 

Asiatic Researches, XI, I810, 293-308. 

Warren (J. W.). Note on certain theorems in 
in the theory of attractions. 

Quart. Journ. Math., IV, 1861, 144. 

We.rtme.nn: Dufour (W. H.). Sur les devia
tions apparentes du plan d'oscillation du pen
dule. De concert avec -. 

Acad. d. Sci. Paris, Comp. Rend. , XXXIII, 
I85I, I3-I5. 

We.stler (J.): He.rtner (J.). Handbuch der 
niederen Geodasie. Vermehrt von -. 

Wien, I885. 
Title In full under HARTNER (J.). 
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Watson (H. W. ). ·observations on the law of 

facility of error. 
Birmingham Phil. Soc., Proc., VII, 1889-

1891, 289-318. 

Watson(J. C. ). Method of least squares, theory 
of combination of observations, and deter
mination of the most probable system of 
elements from a series of observations. 

Theoretical Astronomy, Philadelphia, 1869, 
36o-425. 

Watts (William). A rigorous investigation of 
the length of the seconds pendulum in the 
latitude of Plymouth, being 50° 22' 28". 

Ann. Nat. Phil. (Thompson), VIII, 1816, 
284-288. 

--- Remarks on Captain Kater's paper, con
taining experiments for determining the 
length of the seconds pendulum in the lati
tude of London. 

Edinb. Phil. Journ., I, 1819, 325-337. 

--- On the length of the pendulum. 
Edinb. Phil. Journ., III, 1820, 27-32. 

--- On the ellipticity of the earth. 
Edinb. Phil. Journ., III, 1820, 288-293. 

[Waugh (Andrew Scott).] On the Great Trig
onometrical Survey. 

Calcutta Rev., IV, 1842, 62-<J5· 

--- Report on the progress of the Great Trig
onometrical Survey of India. 

Indian Eng. (Medley), II, 1865, 285-300, 
3g8-407; Ill, 1866, 94-1o8, 305-3I8, 402-413; 
IV, 1867, 303-3I6; 4I3-422. 

· Wawrzik ( E. ). Uber die Methoden zur Bestim
mung der mittleren Dichtigkeit der Ertle. 

4°, Oppeln, I898, 34 pp. 

Webb. Trigonometrical survey of India. 
Phil. Mag. (Tilloch), J,lll, I819, 146. 

Weber (W. ). Ueber Construction des Bohnen- i 

berg'schen Reversionspendels zur Bestim
mung. der Pendellange fiir eine bestimmte 
Schwingungsdauer im Verhiiltniss zu einem 
gegebenen Langenumss .. 

Ann. d. Phys. ( Poggendorff), xxu, 439-449; 
K. Ges. d. \Viss. Leipzig, Ber., xxxv, 7-17. 

Revd. In Jnhrb. ilb. d, Fortschr. d. Math., XVI, 

1884, Soc}, by l,J>, (J..AMPIO]. 

Weidler (Johann Friedrich). Bibliographia 
astronomica temporis quo libri vel compositi 
vel editi sunt ordine servato ad supplemendam 

Weidler ( J oha.nn Friedrich )-Continued. 
et illustrandam astronomre historiam digesta 
accedunt historire astronomre supplementa. 

8°, \Vittenbergre, 1755, pp. iv, 126; supple
ment, pp. 44. (British Museum.) 

Contains nun1crons references to early '"·arks 
treating of geodetic operations. 

Weierstrass (Ka.rl): Jacobi (C.' G. J.). Ge
sammelte Werke. Edited by-. 

Berlin, 1882. 

--- Ueber die geodatischen Linien auf dem 
dreiachsigen Ellipsoid. 

K. Ak. d. \Viss., Monatsber., u, 1861, 986-
997. 

! Weihrauch (K. ). tiber die Zunahme der 
Schwere beim Eindringen in das Erdinnere. 

:Fortschr. d. ::vrath., 1886, 1086; Rep. d. 
Phys., XXII, 1887, 134; Fortsch. d. Phys. 
XI.III, 1887, 586. 

Weilenroa.nn (A.). Die reducrte Lange des 
physischen Pendels. 

Rep. f. phys. Tech. (Carl), 1889, 562-564. 

Weiler. Die Bewegung des Punktes welcher 
von einem abgeplatteten Spharoids angezoge11 
wird. 

Astro11. Nachr. xcu, 1878, 289, 305, 321. 

Weingarten (Julius). Allgemeine Untersu
chung iiber die geodiitischen Unien und die 
verticalen Schnitte auf krummen Oberflachen. 

Pp. 87-93 of BAEYER (J. J.). Das Mcssen 
auf der sphiiroidischen Erdoberflache, Berlin, 
1862. 

---. Ueber ei11e geodatische Aufgabe. 
Astron. Nachr., I,XXIII, 1868, 65-76. 

Regarding the reduction of the angles of n geo
detic triangle to n plane triangle. 

Revd. in Jahrb. Ub. d. Fortschr. d, Mnth., II, 

1!169-70, p. 840, by DRUNS. 

Ueber die Reduction der Winkel eines 
spharoidischen Dreiecks auf die einer ebenen 
oder spharischen. 

Astron Nachr., I,XXV, 186g, 91-g6. 
Revd. iu Jahrb. Uh. d. Fortschr. d. Mnth., II, 

1!169-70, p. 841, by BRUNS. 

Ueber die Verschiebbarkeit geodi:itischer 
Dreiecke in krummen Flachen. 

K. Ak. d. Wiss., Sitz.-Ber., x1,n, I8S2, 453-
456. 

--- Ueber die Differentialgleichung der Ober
flachen, welche·durch ihre Kriimmungslinien 
in unendlich kleine Quadrate getheilt werden 
konnen. 

K. Ak. d. Wiss., Sitz.-Ber,, XI.III, I883, 
u63-u66, 
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Weingarten (Julius). Ueber die Eigenschaften 
des Linienelements der Fllichen von con
stantem Kriimm1111gsmaass. 

Journ. f. Math. (Crelle), xc1v, lSS3, 1S1-
202. 

Weinstein (B. ). Handbuch der physikalischen 
Maasbestimmungen, in zwei Banclen. Erster 
Band: Die Beobachtungsfehler, ihre rcclmer
ischc Ausgleichung und Untersuchung. * 

S0
, Berlin, 1887, pp. 524. I 

Revd. in Zeits. f. Vennes .• X\0 1, 188;, 6o3-6o4; 
XVIII, I!l&}, 27-29, by J. . 

Weisba.ch (Julius). Auszug aus dem Bericht I 
der k. sachs. Commission dcr mitteleuro- I 

paischen Gradmessung an das k. sachs. Fin- .
1

: 

anzministeriums vom 31 December 1S63. . 
Int. Geod. Cong., Gen.-Ber., 1S63, 26-27. 

i 

--- Die Biegung eines'in zwei Punkten un- I 
terstiitzten homogenen prismatischen Mess- I 
stabes, sowie durch dieselbe hervorgebrachte I 
Verkiirzung seines J,angenmaasses, auf mog-
1ichst einfache weisc ennittelt. 

Civ.-Ing.,xn, 3-26, 1 plate. 

--- Bericht iiber die im Jahre 1865 ausgefiihr
ten geodatischen Arbeiten im Konigreich 
Sachsen im Interesse der mitteleuropaischen 
Gradmessung. 

Int. Geod. Cong., Gen.-Ber., 1S65, 32-35. 

--- Bericht iiber die im Jahre 1S66 im Inter
esse der mitteleuropaischen Gradmessung von 
Seiten des Konigreiches Sachsen ausgefiihr
ten geodatischen Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1866, 43-45. 

--- tmd Bruhns ( C.). Bericht iiber die im 
Interesse der europaischen Gradmessung von 
Seiten des Konigreichs Sachsen ausgefiihrten 
geodatischen Arbeiten. 

Int. Geod. Cong., Gen.-Ber., lS68, 49-53· 

--- Bericht iiber die im Jahre 1S69 im Inter
esse der europaischen Gradmessung von Sei
ten des Konigreichs Sachsen ausgefiihrten 
geodatischen Arbeiten. 

Int. Geod. Cong., Gen.-Ber., 1869, 58-6o. 

--- Vortrage iibermathematischeGeographie, 
gehalten an der koniglich sachsischen Berg
akademie zu Frei burg von -, als Anhang zum 
Abriss der Markscheidkunst. Herausgegeben 
von Oscar Choulant. 

S0
, Freiburg, 1S7S, pp. 35, 2 plates. (Brit

ish Museum.) 
Die Jlrde, n-20. 

Weiss (Edmund). Ueber Geschichte der Grad
messung mit besonderer Beziehung auf den 
Zweck der mitteleuropaischen Gradmessung. 

Verein z. Verbreitung naturwiss. Kennt
nisse, Schriften, IV, 1S63-1S64, 83-134. 

--- Bericht iiber die Thatigkeit des k. k. 
Gradmessungsbureaus. 

Int. Geod. Cong., Verhandl., 1893, 137-140. 

--- Uber die Thatigkeit des k. k. Gradmess
ungsbureaus. 

Int. Geod. Cong., Verhandl., 1894, 192-193. 

--- Bericht iiber die Thatigkeit des k. k. 
Gradmessungsburcaus. 

Int. Geod. Cong., Verhandl., 1896, 294-295. 

--- Bericht iiber die 'fhatigkeit des k. k. 
Gradmessungsbureaus in Oesterreich in den 
Jahren 1898 bis 1900. 

Int. Geod. Cong., Verhandl., 1900, 247-24S. 

Weixler (Adolf). Untersuchungen iiber die 
\Virkingen des Erdhebens vom 9 November, 
1880, auf die in und zunachst Agram geleg
enen trigonometrischen Punkte. 

K. k. Mil.-geogr. Inst. Mittheil, xv, 1895, 
119-203. 

--- Ausgleichung trigonometrischer Mess
ungen Nach der Methode der Geometrischen 
Orter. 

K. k mil.-geogr. Inst. Mittheil., XVI, 1897, 
143-19B. 

Wellisch (Siegmund.) Die Erfindung der Tri
angulirung. 

Zeits. f. Vermes., XXVIII, 1899, 349-357· 

--- Der mittlere Maasstab und der mittlere 
Pehler eines Planes von \Vien aus dem Jahre 
1710. 

Zeits. f. Vermes., xx1x, 1900, 18o-186. 

Wellmann (V. ). Uber die Ursachen der Grav
itation. 

Astron. Nachr., cxr.1n, 1897, 121-126. 

Werner: Ba.ule (Anton). Lehrbuch der Ver
messungskunde. 

Revd. by-. 

Zeits. f. Venness, xx, lSgo, 374-3S4. 

Wells (Henry P. ). The United States Coast 
and Geodetic Survey. 

Harper's Weekly, xxxn, 1SSS, 8o5-8oS. 

Weltma.nn tmd Xoll (!A.)~ Formeln der nied
eren und hoheren Mathematik, sowie der 
Theorie der Beobachtungsfehler und der Aus
gleiclmng derselben nach de~ Methode der 
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Waltmann und Koll (A. ).-Continued. 

kleinsten Quadrate. Zurn Gebrauch bei geo
datischen Studium und in der geodatischen 
Praxis zusammengestellt von - . * 

Bonn, 1886. 
Revd. in Zeits. f. Vermes., xv, 539; Vereins

schrift des hnnnov. Landmcsser-Vcreins, 
II, 1886, 54; Zeits. d. rheinisch-westf. Lnnd
n1esser· Vereins, 1886, 9t. 

Wendt (Amandus Theodor August). Zur 
Theorie der geodatischen Linie auf einer 
Fliiche des sweiten Grades. Inaugural-Dis
sertation zur Erlangung der Doctorwurde von 
der philosophischen Facultat der Friedrich
Wilbelms-Universitiit zu Berlin. 

4°, Berlin, l88o, pp. 2r. (Gore.) 
Lithographed from manuscript. 

Werneburg (Johann Friedrich Christian). 
Ueber die zcitherige Bestimmung der Dauer 
eines Pendelschlags und die Fallhohe in einer 
Secunde. * 

Eisenach, 1817. 
POGGENDORFF, JI, 1299. 

Werner (Wilhelm). Ueber die Beziellung der 
bei der Stations-Ausgleichung gewahlten 
Nullrichtung. 

4 °, Berlin, l88o, pp. 28. (Gore.) 
Publication des kllnigl. preussischen geodii

tischen Institutes. 
Published with WESTPHAL (ALFRlm). Winkel

und Seitengleichungen. 

Ueber die Methode der "Coast and Geo
detic Survey" zur Aufiosung von Nonnal
gleichungen. 

Civ.-Ing., XXlX, 1883, n5-126. 

Die Winkelmessungen bei Tage und bei 
Nacht. Zusatz von H. Bruns. 

Zeits. f. Instrumentenkunde, III, 1883, 225-
237. 

Westphal (Alfred). Winkel- und Seitenglei
chungen. 

4°, Berlin, 188o, pp. 5-18. 
Publication des kllnigt. preussischen geodii

tischen Institutes. 
Published with 'WF.RN>:R (W.). Ueber dte 

lleziehung, etc. 

Der Basisapparat des General Ibanez 
und sein Verhaltniss zum alteren spanischen 
Apparat. 

Zeits. f. Instrumentenkunde, I, 188I, 173-
183. 

Die Ausdehnungscoefficienten der Kiisten
vermessung. 

4°, Berlin, 1881, pp. 13. (Gore.) 
Publication des kouigl. preuss. geodiitischen 

Institutes. 

Westphal (Alfred). Die geodii.tischen und 
astronomischen Instrumente zur Zeit des 
Beginnes exacter Gradmessungen. 

Zeits. f. Instrnmentenkunde, IV, I884, I52-
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Wheeler (E. S.) and Woodward (R. S. ). Re
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or the true length of pendulum. 

4°,. London, I887, pp. viii, 34, 3 plates. 
(Oxforcl., Bodleian.) 

Whitney (J. D. ). Geographical and geological 
surveys. 
North American Rev., cxxr, I875, 37-85, 
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K. sachs. Ges. 'Viss. l\Iath.-Phys., Cl., Ber., 
1897, 221-243. 

Wiegand (August). Der geodatische l\fessap_ 
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fasst im Sommer 1868. 

4°, Ziirich, I868, pp. 170, 3 plates. (South
ampton, Ordnance Survey.) 

De la determination de la dilatation ab
solue et specialement de celle du barreau 
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tion of the earth's diameters, with evidence 
laid down, amounting lo a demonstration, 
that its true ratio is not less variable than as 
45 is to 46, and shortest in its pole's axis 174 
miles; and that no degree of gravity given by 
the quadrant on its superficies is attached to 
the curvature found there, but are such mean 
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keit der Ertle. 

Sill, J. (3 ), XXIX, 402; Philos. Mag. (5 ), XII, 
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Smithsonian Institution, Rep., 1890, 305-
314. 

Wittstein (Theodor). Eine Formel von Gauss 
fiir die Schwingungszeits des Pendels. 
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Revd. in Jahrb. iih. d. Fortschr. d. Math., XIV, 

I882, IS7-159, by r.s. [LAZARUS]. 

Woldringh ( C.) und Oudemans ( J. A. C.). 
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servatoire de Paris et Jes appareils qui ont 
servi a Jes construire, leur origine, leur his
toire et leur etat actuel. 

Acad. d. Sci. Paris, Comp. Rend., xcn, 
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Acad. d. Sci. Paris, Comp. Rend., CHI, 1886, 
122-124. 

---- Resultats des deux comparisons de la toise 
du Perou au metre international, executces 
par Benoit, presentcs par -. 

Acad. d. Sci. Paris, Comp. Rend., cv1, 1888, 
977--<)82. 

(Note sur un point de l'histoire du pen
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--- --- Hurilaong meridional series. 
India, Trig. Survey, VIII, I882, i-ix, I-59 

1 plate. 

Calcutta meridional service. 
India, Trig. Survey, VIII, I882, i-x, 1-70. 
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533. 

Fonnulas and tables to facilitate the con
struction and use of maps. 
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On the deformation of the geoid by the 
removal, through evaporation, of the water of 
Lake Bonneville. 

U.S. Geological Survey, I, 1890, 421-424. 

The iced bar and long tape base appa
ratus and the results of measures made with 
them on the Holton and St. Albans bases. 

U. S. C. and G. Survey, Rep. 1892, part II, 
appendix No. 8, 334-489. 

. Nature, XLVI, 1892, 455. 

Preliminary account of the iced bar base 
apparatus of the U. S. C. and G. Survey. 

Amer. Journ. Sci., XLV, 1893, 33-53; Zeits. 
f. Vennes., XIII, 189,3, 466-468. 

Recent experience on the U. S. Coast and 
Geodetic Survey in the use of long steel tapes 
for measuring base lines. 

Trans. Amer. Soc. Civ. Eng., xxx, part 2, 

1893, 81-107. 

Geographical Tables (for Astronomy, Ge
odesy, Probability). 

Washington, 1894, vrn, pp. 287. 

On the measurement of horizontal angles. 
Proc. Eng. Soc., School of Mines, Columbia 

College, 1895. 

Wrangell (B. W. vo:iJ.): Struve (F. G. W.). 
Beschreibung dcr Breitengradmessung mit 
Beihiilfe von --. 

Dorpat, 1831. 
Title In full under STRUVH (F. G. W.). 

Wrede (F. ). Nagra anmarkningar rbrande 
minsta kvadratmetoden. 

K. Vetens. Ak., Oefvers., xxx, 1873, viii, 3-
34. 

Wright (Edward). Certain errors in navigation 
detected. 

London, 1599; London, 16rn. 
A determination of the radius of the earth is 

given by measuring the length of a tangent 
from a mountain of known height. the 
earth being regarded as a sphere, 224-228. 

Wright (T. W. ). On the computation of prob
able error. 

Analyst, IX, 1882, 74-78. 

On the application of the method of least 
squares to the reduction of comparisons of 
line-measures and to the calibration of ther
mometers. 

Analyst, x, 1883, 33-4r. 

Wright (T. W. ). On the adjustment of condi
tion·observations in the method of least 
squares, with its application to geodetic work, 
and with special reference to American meth-
0<ls of the adjustment of a system of triangu
lation. 

Van Nostrand's Mag., xxvn1, 1883, 41g-436, 
473-505. 

Afterwards eulnrgerl nnd published in book 
fonn. 

~'>·ee \VRIGUT (T. \\'.), 'l'reatiseon adjustmc:nts, 
etc. 

A treatise on the adjustment of observa
tions with application to geodetic work and 
other measures of precision. 

8°, New York, 1884, pp. 437. Vanl\Tostrand • 
(Gore.) 

Revd. in Nature, xxx11 1$85 1 167. 

New form of base apparatus. 
Am. Joum. Sci., XXVIII, I884, 47g-48o. 

Revd. by Kerschbnu111, Zeits. f. Vennes., xiv, 
1885, 251. 

on: the adjustment of a quadrilateral in 11 

tertiary system of triangulation. 
Franklin!nstit.Journ., LXXIX, 1890,407-408. 

WUrdemann (William): Bache (A. D. ). De
scription of a base apparatus planned by ~. 

Am. Phil. Soc., Proc., IV, 1847, 368-370. 

WUERTEMBERG. 
BAUR (C. W. ). Dericht Uber den Stand der Arbeiten 

fiir die europiiischc Grndn1cssung ~n 'Viirtten1-
herg. 

Int. Geod. Cong., Gen.-Ber., 1866, 4\)-51; 1868, 54-56; 
1869, 61Hi9; 1870, 70-72; 1873. 32-33· 

FHRRJ:Ro, (A). Report on trinngulntion of Wurttem-
1,>erg 1892, 11; 1895, 11. 

Int. Geod .• Vcrhnndl., 1898, IJ, .j51-454. 

HAMMER. Bericht iiber die gcodiitiscJ1en Arbeiten in 
Wiirttemberg. 

Int. Geod. Cong .• Verhnndl., 1884-1886. 238-239. 

-- Veruffentlichung der w!irtt.-mbergischen 
Erdn1cssungs-C0t11n1ission. Heft 111 1 4. 

0, Stuttgart, 1892, pp. iv. 92.' 

-- Bericht iiber die wUrttembergische Triangu
lin1ng. 

Int. Georl. Cong., \"erhandl., 1892, 225-226; 1898, 424-
426i 1900, 25i· 

Koen. Dericht Uber die Schweremcssungen in 
Wiirttemberg, 1899-1900. 

Int. Geod. Cong., Verhandl., 1900. pp. 25ll-259. 

Kmu.BR (C.). Die Lnnrlesvcrmessung in Wiirttem
berg. 

Stuttgart, 1851l. 

ScrroDHR. nericht von der wUrttembergischen 
I,nndesvermessung. 

Int. Geod. Cong., Gen.-ller., 1874, 85; 1877. 313; 1881-
82, 141-143. 

ZECH (P.). Bericht iiber die geodiitischen Arbeiten 
in Wiirttemberg pro 1875. 

Int. Geod. Cong .• Gen.-Ber .• 1875. 22i-223. 
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Wurm (Johann Friedrich). De ponderum, 
nummorum et mensurarum, ac de anni ordi
nande rationibus apud Romanos et Grrecos. 

8'!, Stutgardire, 1821, pp. viii, 274. (British 
Museum.) 

Ya.ma.guchi (E.) and Ba.ka.i (B.). Measure
ment of the force of gravity at :Naba 
(Okinawa) and Kagoshima, Japan. 

Am. Journ. Sci. xxrx, 1884, 404; Append. 
to the Mem. 5 of Tokio 1884. 

Yarochenko (B. ). Sur la methode des moindres 
carres. 

Darboux Bull., (2) XVII, 1893, II3-125; 
Jahr. Fortschr. d. Math., xxv, 1893-4, 351-352. 

Yates (James). What is the best unit of length? 
8°, London, 1858, pp. xii, 79. 

On the unit of the length. 
Journ. Frank. Inst., XLII, 1861, 348-35r. 

On mural standards for exhibiting the 
measures of length legal"zed in the United 
Kingdom. 

Brit. Assoc. Rep., xxxv, 1865, I59-I6r. 

Yolland (Capt.) Account of the measurement 
of the Lough Foyle base in Ireland, with its 
verification and extension by triangulation, 
together with the various methods of compu
tation followed on the Ordnance Survey and 
the requisite tables. 

4°, J,ondon, 1847, pp. xix, 154, II7, 14 plates. 
(British Museum.) 

--- An elementary course of mathematics 
prepared for the use of the Royal Military 
Academy. (Oxford, Ilodlcian.) 

Geodesy, including prncticnt astronotny. III, 

London, 1853. 375~22. 1-13. 

Young (Michel.). Theorie de la terre. 
Acad. d. Sci. Paris, Comp. Rend., xrcx, 

1884, 226. 

Young (Thomas). Calculatiqn of the direct 
attraction of a spheroid and demonstration 
of Clairaut's theorem. 

Journ. Nat. Phil. (Nicholson), xx l8o8, 
II4-l 17. 

A concise method of determi1~ing the 
figure of a gravitating body revolving round 
another. 

Journ. of Philos, xx, r8o8, 2o8. 

--- Appendix to Captain Kater's account of 
experiments for determining the length of 
the pendulum vibrating seconds in the lati
tude of London. 

Roy. Soc. London, Phil. Trans., 1818, 95. 
Miscellaneous works of THOMAS YOUNG, 11, 

London, 1855, 1-7. 

Young (Thomas). Remarks on the probabili
ties of errors in physical observations and on 
the density of the earth considered especially 
with regard to the reduction of experiments 
on the pendulum. 

Roy. Soc. London, Phil. Trans., i819, 
7cr<J5. 

~1iscellaneous works of THOMAS YOUNG, 11, 
I,ondon, 1855. 8-28. 

Remarks on J,aplace's latest computation 
of the density and figure of the earth. 

Quart. Journ. Sci., rx, 1820, 32-34; Journ. 
<le Phys., xc, 1820, 463-465. 

Criticising the assumptions of Laplace regard· 
ing the density of the snperficial strata of 
the earth, which he takes as 2U, and the 
internal only 5~. which the writer of this 
thinks too small. The article is signed 
S. B. L. 

The resistance of the air, determined 
from Captain Kater's experiments on the 
pendulum. 

Quart. Journ. Sci., xv, 1823, 351-356. 
Miscellaneous ~·orks of 'fHOMAS YOUN'G, II, 

London, 1855, 93-<}B. 

A brief investigation of the properties of 
the geodetic curve. (Signed T. Y.) 

Quart. Journ. Sci., xxr,1826, 136-137. 
l\lisccltaneous 'vorks of THOMAS YOONG, n, 

London. 18s5, !!1-113. 

A simple rectification of the geodetic 
curve. (Signed T. Y.) 

Quart. Journ. Sci., xxr, 1826, 153-155. 
l\.liscellaneous works of THOMAS YouNo, 11, 

London. 1855, 113-115. 

Considerations on the reduction of the 
length of the pendulum to the level of the 
sea. 

Quart. Journ. Sci., xxr, 1826, 167-168. 
Miscellaneous works of THOMAS Yot:NG, 11. 

I,ondon. 1855. 9'}-IOI. 

A table of coefficients subservient to geo
detical calculations. (Signed T. Y.) 

Quart. Journ. Sci., xxr, 1826, 337-345. 

Estimate of the effect of the terms involv
ing the square of the disturbing force on the 
figure of the earth. In a letter to G. B. Airy, 
esq. 

Quart. Journ., Sci., xxr, 1826, 346-347. 
The conclusion Is stated that the omission of 

this tern1 can not cause an error of more 
than utrh•o· 

Note on Professor Svanberg's reduction 
of the length of the pendulum. 

Quart. Journ. Sci., xxn, 1827, 365-367. 
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Young (Thomas). Computation of longitudes 
on a spheroid. 

Quart. Journ. Sci., II, 1828, 418-420. 

Yvon-Villarceau (A.-J.-F. ). Comparaisons 
des determinations astronomiques faites par 
l'observatoire imperial de Paris, avec les posi
tions et azimuts geodesiques publies par le 
Depot de la guerre. 

Acad. d. Sci. Paris, Comp. Rend., XLII, 

1866, 8o4-8o8. 

De la limite des erreurs que l'on peut 
commettre en appliquant la theorie des lignes 
geodesiques aux observations des angles des 
triangles. 

Ac~d. d. Sci. Paris, Comp. Rend., xr,II, 
1866, 850-852. 

De l'effet des attractions locales sur les 
longitudes et azimuts; applications d'un 
nouveau theoreme a l'etude de la figure de la 
terre. 

Int. Geod. Cong., Gen.-Ber., 1866, 8-11; 
Acad. d. Sci. Paris, Comp. Rend., LXII, 1866, 
741-745; Journ. de Math. (Liouville ), XII, 
1867, 65-86. 

Nouveau theoreme sur les attractions 
locales. 

Acad. d. Sci. Paris, Comp. Rend., LXVII, 

1868, 1275-128L 

Nouvelle determination de la vraie figure 
de la terre, ou de la surface de niveau, l'exi" 
geant par l'emploi des nivellements propre
ment dits. 

Acad. d. Sci. Paris, Comp. Rend., Lxxrn, 
1871' SoS-824. 

Revd. in jahrb. lib. d. Fortschr. d. Math., m, 
1871, 549"'550, by D[RU:<s]. 

Nouveau mode d'application du troisi~111e 
theoreme sur les attractions locales au con
trole des reseaux geodesiques et a la deter
mination de la vraie figure de la terre. 

Journ. de Math. (Liouville), XVIII, 1873, 
393-436; Int. Geod. Cong., Gen.-Ber., 1875, 
133-141; Acad. d. Sci. Paris, Comp. Rend., 
LXXVI, 1873, 851-859. 

Revd. in jnhrb. lib. d. Fortschr. d. Math., v, 
1873. 5¢, by DLRU:<S.] 

Determination astronomique des longi
tudes, latitudes et azimuts effectues par l'ob
servatoire de Paris. Recherches sur les at
tractions locales. 

Int. Geod. Cong., Gen.-Ber., 1873, i", 1-6. 

Yvon-Villarceau (A.-J.-F. ). Nouveaux theo
remes sur les attractions locales et applica
tions a la detennination de la vraie figure de 
la terre. 

Int. Geod. Cong., Verhandl., 1875, II1-II9; 
Acad. d. Sci. Paris, Comp. Rend., LXVII, 1868, 
1275-1281. 

Revd. in Jahrb. lib. d. Fortschr. d. Math .. 1, 1868, 
390, by D(RUNS]. 

Troisieme theoreme sur les attractions 
locales et seconde detenuination de la vraie 
figure de la terre obtenue sans le concours 
des nivellements proprement dits. 

Int. Geod. Cong., Gen.-Ber., 1875, 120-123. 

Remarques concernant l'emploi des series 
trigonometriques dans la representation des 
effets des attractions, et !'integration de 
!'equation differentielle des surfaces de niveau. 

Int. Geod. Cong., Gen.-Ber., 1875, 142-143. 

--- Rapports sur !es travaux geodesiques et 
topographiques executes en Algerie, par M. 
Roudaire. 

Acad. d. Sci. Paris, Comp. Rend., r,xxx1v, 
1877, 1002-1014. 

--- Note sur le pendule a reversion. 
Int. Geod. Cong., Gen.-Ber., 1879, 65-69. 

Me111oire sur !es effets du roulement dans 
la theorie du pendule a reversion. 

4°, Paris, 188o, pp. 39· 

Experiences sur l'emploi der regulateurs 
isochrones a ailettes dans la determination de 
la pesanteur relative, faites a l'observatoire de 
Paris. 

Int. Geod. Cong., Gen.-Ber., 1881-82, 
151-155. 

Recherches sur la possibilitie d'utiliser 
les regulateurs ischrones a ailettes dans la 
111easure de l'intensite de la pesanteur. 

Bur. d. Long., Ann. II, 1882. 

Expose concernant !es regulateurs iso
chrones a ailettes. Redige en prenant pour 
base les notions les plus elementaires de la 
science. Extrait du Bulletin de· la Societe 
archeologique, scientifique et litteraire du 
Vendomois, tome xxi. 

8°, Vendome, 1883, pp. 26, l plate. 
An investigation concerning the possibility of 

detennining by this menns the force of 
gravity. 

[Zach (Anton von).] Mechain's Verlangerung 
der franzosischen Grad-Messung bis auf die 
balearischen Inseln. 

Mon. Corr. (Zach), VII, 18o3, 568-569. 
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[Za.ch (Anton von).] Trigonometrische Ver
messung des ehemaligen venetianischen 
Staates. 

Mon. Corr. (Zach), VII, I8o3, 4g-56, 134-147, 
210-220, 281-293, 544-550. 

Ge<lanken iiber die Figur der Ertle. 
Mon. Corr. (Zach), XIII, l8o6, 222-255. 

Zach (Franz Xaver von). Beschreibung einer 
Vorrichtung, Pendellangen zu bestimmen. 

Astron. Jahrb. (Bode), Suppl. Band., I, 

I793· 

Beweis, <lass die osterreichische Gradmes
sung des Jcsuitcs Liesganig sehr fehlerhaft 
und zur Bestimmung der Gestalt der Ertle 
ganz untauglich sey. 

Mon. Corr. (Zach), VIII, I8o3, 507-527; IX, 
l8o4, 32-38, 120-130. 

Allgemeinc Tafeln zur Berechnung der i 

geographischen Langen und Breiten aus Ab
standen vom Meridian und der Perpendicu
Jare eines Orts in der Hypothese eines ~h 
abgeplatteten Erdspharoids. 

Mon. Corr. (Zach), VII, I8o3, 522-528; VIII, 
I8o3, 81-89. 

Ueber die konigl. preussische trigonome
trische Aufnahme von Thiiringen und dem 
Eichsfelde und iiber de herzogl. sachsen
gothaische Gradmessung zur Bestimmung der 
wahren Gestalt der Ertle. 

Mon. Corr. (Zach), IX, 1804, I-26, 8g-I20; 
I8g-220, 26g-295, 437-47I; x, I8o4, l-26, 97-
132, I93-209,28g-320,38g-41I,485-506. 

In this volume, 2 is put for three in hundreds 
place; 300 and following to 388. 

Schwedische Gradmessung. 
l\Ion. Corr. (Zach), .XII, 18o5, 421-449, 513-

541; XIII, l8o5, 3-20, 330-345; XIV, l8o6, 210-
224, 327-332. 

Ost-indische Gradmessung der Lange und 
Breite. 

Mon. Corr. (Zach), XII, I8o5, 488-494. 

--- Nachricht von der konigl. preul?Sischen 
trigonometrischen und astronom ischen A uf- 1 

nahme von Thiiringen und dem Eichsfelde 
und von der herzogl. sachsen-gothaischen 
Gradmessung zur Bestimmung der wahren 
Gestalt der Ertle. 

4°, Gotha, l8o6, pp. 295. (British Museum.) 

Ueber die Fortsetzung der franzosischen 
Gradmessung bis zu den balearischcn Inseln. 

Mon. Corr. (Zach), xvr,.I807, 434-442; XXI, 
I810, 450-457. 

Zach (Franz Xaver von). Astronomische und 
geodatische Bestimmungen im Golfo della 
Spezzia. 

Mon. Corr. (Zach), XVIII, I8o8, 362-363. 

Darstellung einiger bey geodatischen 
Messungcn vorkommenden Correctionen. 
Nach Tome II, Base du systeme metrique 
decimal. 

Mon. Corr. (Zach), XVII, 18o8, 536--550. 

Ueber die Moglichkeit, die Gestalt der 
Erde aus Gradmessungen zu bestimmen. 

Mon. Corr. (Zach), xx, I8o9, 3-<J· 

Ueber Reduction geneigter Winkel auf 
den Horizont. 

Mon. Corr. (Zach), XIX, l8o9, 317-330. 

Consideration sur l'aplatissemant de la 
terre d'apres !es nouvelles observations. 

Bibl. Brit. Geneve, XLlV, I810, 295-302; 
Giorn. di Fis. (Brugnatelli), III, I810, 42g-434. 

Ueher Densitat dcr Ertle und deren Ein
fiuss auf geographische Ortsbestimmungen. 

Mon. Corr. (Zach), XXI, I810, 293-310. 

Oesterreich'sche Gradmessung. 
Mon. Corr. (Zach), XXIIl, 181 l, I5I-168. 

Le degre du meridien mesure en Piemont 
par le pe~e Beccaria. 

Accad. Sci. Torino, Mem., I8II-I2, 8I-u6; 
Mon. Corr. (Zach), XXVII, 1813, 272-28r. 

--- Remarques sur la mesure du degre du 
meridian au Perou. 
Bibl. Brit. Geneve, L, I812, 95-126. 

Resultate der im Jahre 1802 beendigten 
neuen englischen Gradmessung. 

Mon. Corr. (Zach), xxv, 1812, 497-5!3; 
xxvI, 1812, log-130, 213-219. 

Versuch, <lie Ellipticitat der siidlichen 
und nordlichen Erdhalbkugel aus Malaspina's 
Pendel-Beobachtungen zu bestimmen. 

Mon. Corr. (Zach), xxv, 1812, 56g-5j5. 

Ueber die Gradmessung am Aequator. 
Mon. Corr. (Zach), xxvI, I812, 3g-66. 

Ueber die Berechnung der Langen uml 
Breiten aus gemessenen Abstanden vom Me
ridian uncl Perpendikel eines Orts. 

Mon. Corr. (Zach), XXVIII, l8I3, 48g-501. 

L'attraction des montagnes et ses effets 
sur le fil plomb ou sur Jes niveaux des instru
ments d'astronomie, constates et determines 
par des observations astronomiques et geo
desiques, faites, en I8ro, A l'ennitage de 
Notre-Dame des Anges, sur le Mont de 
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Zach (Franz Xaver von)-Contiriued. 
Mimet, et au Farral de l'Isle de Planier, pres 
de Marseille; suivis de la description de !a 
ville de Marseille et de son territoire. 

Avignon, I8I4, I, pp. xix, 354, 3 plates; II," 
355-715. (Washington Observatory.) 

Extracts in Bibi. Rrit. Genl!ve, LVI, 1814, 301-
317; LVIl 1 1814, 3-28, 

Revd. by GERGONNF. (J.-D.). Acad. du Gard, 
Aper~u des travaux, 1810-1822, 150-155. 

--: Gregory (0. ). Dissertations and letters 
by - regarding the survey of England. 

London, I8I5. 
Title in full under GREGORY (0. ). 

Entwurf zu einer Langen- und Breiten
Gradmessung in Ober-Italien. 

Zeits. f. Astron. (Lindenau), II, I8I6, 329-
345. 

--- Ueber eine in mehreren Riicksichten 
merkwiirdige Triangulation im Grossherzog
tlmm Toscana. 

Zeits. f. Astron. (Lindenau), v, 1818, 2n-
234. 

[Triangulation in Italy.] 
Corr. Astron. (Zach), I, I818, 1;-~s. 

[Sur la jonction g«fodesique de Strasbourg 
a Lyon.] 

Corr. Astron. (Zach), I, I818, 205-223, 224-
226. 

[Observations geodesiques a Iloulogne, 
Lyon, Florence et au golfe de la Spezzia.] 
· Corr. Astron. (Zach), II, 18I9, 3-44. 

[Notices sur les operations geodesiques 
en Italie de Riccioli et Grimaldi, de Manfredi 
et Stancari.] 

Corr. Astron. (Zach), II, r8I9, n5-I26. 

[Sur les nouvelles operations geodesiques 
en France.] 
. Corr. Astron. (Zach), III, r819, 3-2r. 

[Opfrations geodesiques faites a Gap.] 
Corr. Astron. (Zach), III, r819, II3-I34. 

[Observations geodesiques et astrono
miques sur le Mont S.-Victoire, pres Aix.J 

Corr. Astron. (Zach), III, 1819, 425-459. 

[Observations astronomiques et geode
siques faites a Nuremberg.] 

Corr. Astron. (Zach), VII, r822, 3-25. 

[Sur la mesure des petites bases.] 
Corr. Astron. (Zach), vn, 1822, 201-218. 

---. [Surles signaux de feu.] 
Corr. Astron. (Zach), VII, 1822, 272-273. 

10515-03-50 

Zach (Franz Xaver von). [Surles mesures de 
degre en Autriche et en Hongrie.] 

Corr. Astron. (Zach), VII, 1822, 309-318, 
401-421. 

[Sur les petites bases preferables aux 
grandes.] 

Corr. Astron. (Zach), vn, 1822, 501-508. 

[Surles grandes bases astronomiques.] 
Corr. Astron. (Zach), rx, 1823, 217-23q, 

237-239. 

[Maniere de determiner des bases terres
tres par des observations celestes.] 

Corr. Astron. (Zach), IX, I823, 32I-328, 
'4I7-43I. 

[Methode de calculer les longitudes et Jes 
latitudes par les distances.] 

Corr. Astron. (Zach), IX, I823, 509-516. 

--- Difference entre la longitude astrono
mique et geodesique a l'abbaie de St.-Matthieu 
en France. · 

Corr. Astron. (Zach), I (1818), 2° ed., 1825,' 
59-70. 

--- Doutes sur !es latitudes, attraction et re
pulsion du pendule. 

Corr. Astron. (Zach), I, 2° ed., 1825, 35-38. 

--- Sur la figure de la terre. 
Bihl. Univ. Geneve, XLIV, I830, I-II. 

-- On the geographical latitude and longi
tude of a place on the terrestrial spheroid, the 
geodesic distances of which from the meridian 
and perpendiculars of a given point are known. 

Roy. Astron. Soc., Mem., VI, I833, 137-I46. 

Zachariae (G. ). De mindste Kvadraters :i.\1e
thode. 

8°, Nyborg, I87I, pp. viii, 234; 2d ed. 
Kj0benhavn, 1887, pp. iv, 270. . 

Revd. in Jahrb. ilb. d. Fortschr. d. Math., 1n, 
1871, 95. 

Note betreffend die Bestimmung des mit
tleren Fehlers. 

Astron. Nachr., r,xxx, 187°21 67-70. 
Reply by JORDAN, the same, 181r190. 
Revd. in Jahrb. lib. d. Fortschr. d. Math., I\", 

187>, 577-578. 

Ueber clie Bestimmung des mittleren 
Fehlers einer in Mehreren Theilen rloppelt 
gemessenen Grundlinie. · 

·Astron. Nachr., r,xxxI, 1873, 225-228. 
In reply to JORDAN. Uelier die Ilerechnuug, 

etc. 
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Zachariae (G. ). De geodretiskc Hovedpunkter 
og deres Koordinaten. Ti! Rrug ved Under
visningen i Officerskolens Stahsafdcling. 

8°, Kj0btnhavn, 1876, pp. ix, 276, 5 plates. 
(Southampton, Ordnance Sun·ey.) 

Die geodiitischen Hauptpunktc uml ihre 
Coordinaten. Autorisirte deutschc Ausgabe 
mit Ammerkungen un<l Zusiitzen von Ernst 
August Lamp. 

S0
, Berlin, 1878, pp. 331. Oppo1hei111. 

(Gore.) 
Revd. in Zeits. f. \'ermes., \ 0 111, 1Si9. 52-58, hy 

}ORDA?ij Nature, XIX, I8i9· 

[Bcricht iiber die geodiitischcn Arheiten 
in Diinemark in den Jahren 1884-1886.] 

Int. Geod. Cong.,Vcrhan<ll., lS84-18S6, 122-
123. 

De mindste Kvadratcrs l\Ietho<le. Ti! 
Brug ved Undcrvisningen i Officcrskolens 
Stabsafdeling. 

S0
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