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THE

LETTER

SECRETARY OF THE TREASURY,

REPORT OF THE SUPERINTENDENT OF THE COAST SURVEY.

TREASURY DEPARTMENT, February 15, 1873,

S1r: 1 have the honor to transmit, for the information of the House of Representatives, a
report made to this Department by Prof. Benjamin Peirce, Saperintendent of the Coast Survey,
stating the operations and progress in the survey of the coast during the year ending with
October, 1872,

I have the honor to be, very respectfully,

GEO. 8. BOUTWELL,
Secretary of the Treasury.

Hon. JavESs G. BLAINE,

Speaker of the House of Representatives.
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REPORT.

CoastT SURVEY OFFICE,
Washington, 1). C., January 16, 1873,

Sir: I have the honor to report Lerewith the progress made in the survey of the Atlantic,
Gulf, and Pacific coasts of the United States during the surveying-year 1871-'T2, which comprises,
on both sides of the coutinent, a working-season in northern sections, and another on southern
parts of the coast, where all the field and hydrographic parties are now engaged, as well on the
Atlantic as on the Pacific seaboard. For convenient reference, the notices of operations will close,
as heretofore, with the transfer of parties for the wiater-surveys, which transfer oceurs in general
about the 1st of November of each year.

The past year, though extremely unfavorable for surveying operations along the coast, will ever
be memorable in the annals of our work. It included the voyage of the steamer Flassler from
Boston to San Francisco through the Strait of Magellan; the temporary occupation of points on
the Rocky Mountains for special scientific purposes, which will be stated in desail in the body of
this report under the head of ¢ Interior;” and an expedition for determiniug the exact difference of
longitude between Washington, D.C.,and Greenwich. In cach of these undertakings, the Survey,
without encroaching on appropriations made by Congress for developiug the coast, has enabled dis-
tinguished savans who volunteered their services to accomplish near results in several important
branches of knowledge.

The steamer Hassler is now engaged in the regular hydrographic service, for which that vessel
was destined, on the coast of California. In the course of the voyage, the observations made by
Professor Agassiz, and his conclusions from them, were communicated to me from time to time, and
bave been made known to the public through the columns of the popular press. It is gratifying
to myself, and donbtless is so to many others, that the facts recently brought to light by that great
naturalist confirm the views which he had adopted after many years of thoughtful research. These
being well known through his published letters, only a general narrative of the voyage of the Hass-
ler, (Appendix No. 11,) written, at my request, by L. F. Pourtales, assistant Coast Survey, will
accompany this report.

The steady advance of work in the geodetic conneection between the Atlantic and Pacific coasts,
with the proviso for determining points in States of the Union which make suitable provision for
their own geological and topographical surveys, will, it is hoped, prove to be of great service to the
country. In the interior, the indirect benefit of the development of the coast is easily overl®oked.
Thought, consideration, and argument are requisite for the conviction that operations upon the sea-
board are valuable to States which have no coast-lines. But every facility in the avenuaes of com-
merce, by diminishing rates of insurance and in other ways lowering the prices of foreign products,
may be just as important to citizens of Iowa, Kentueky, and Arkansas as to those of Massachusetts,
South Carelina, and Louisiana. The safe transportation of three thousand millions of domestic
commerce, which make up the annual coast-trade of the Union, the produce and property of interior
States, is more important to the farmer than to the merchant; yet, removed from the sight of the
owners, the safeguards of transit cannot command their immediate attention.

The moderate outlay proposed for the geodetic connection between the coasts is directly appli-
cable to all the States of the interior. Points used in the survey of the coast will suffice for the
most claborate surveys that may be undertaken hereafter by the seaboard States. In like manner,
points determined in the geodetic connection will serve for future surveys of the interior States.
The existing maps are imperfact, but noe outlay for their immprovement would be warrantable with-
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out the essential groundwork of triangulation. In prosecuting the geodetic connection, primary
points are determined as far from each other as the nature of the country will permit, or as far as
signals ean be seen. The combination of these forms a system of large triangles, by which ail the
general positions of the country are bound together in exact relative position, and the whole con-
stitutes what is known as a geodetic survey. Such a system of points applied to an imperfect map
reveals the errors that exist near the points.  For final topographical surveys intermediate points
are determiued between the distaut stations. The primary triangulation requires perfect instra-
ments, and observers of known ability and of the greatest experience. All such work is subject to
direct tests as to its validity, and frequent scrutiny has shown that the geodetic work of the Coast
Survey has been done by observers especially qualified for this duty.

In secondary and tertiary triangulation, such extreme precision is not indispensable; the deter-
mination of nearer points being checked, countrolled, and corrected by those made at the primary
stations. The secondary work in the States can, therefore, be safely intrusted to the hands of scien-
tific citizens or residents counected with engineering or other educational institutions, who might in
annual vacations much advance the interests of the State by determining intermediate points. It is
beyond doubt that in many instances the principals, when qualified in the use of instruments, could
enlist suitable aids from the classes under their charge. In this way, the survey will be efficiently
associated with leading scientific men in all parts of the country; the work may have the benefit of
their advice and co-operation, and besubject to their eriticism. This form of organization has been
approved by many able minds, and has been tried with admirable suceess in the State of New
Hampshire, where Professor Quimby, of Dartmouth College, has, during successive vacations, car-
ried on the triangulation of the State. His field-work during the summer will be noticed under the
head of section I in this report. 'Without such co-operation, any surveys for developing the indus-
trial capaecities of the several States must necessarily be vague, inaccurate, and unsatisfactory.

The plan here suggested, besides giving opportunity for instruction in the most important prob-
lems of surveying, would gradually accomplish, with the utmost economy, a reliable snrvey of the
entire Union. The annual appropriation requisite to carry on operations simultaneously in every
State of the Union is estimated not to exceed $150,000; but several years must elapse before the
interest, now very active and pressing in some of the States, becomes general. The interests of all
require that the co-operative plan, which enlists so much exact knowledge in local geography, and
which is thereby made speedily effective in field-work, should be fostered to the utmost. My atien-
tion, therefore, will be given to every appeal additional to such as have been already made for the
determination of geographical points in the several States of the interior.

LONGITUDE.

The exact determination of the longitude of some point in the triangulation of the Coast Sur-
vey from the principal observatories of Europe forms one of the most important problems of the
work, and all the various means known to science have been successively brought to bear on its
solution. The Coast Survey Reports from 1848 to 1866 show that the methods of moon-culmina-
tions, of chronometer-transportation, and of lunar occultations have each in turn received a large
share of attention. The latter method has not yet yielded the full results that may be expected
of it, in consequence of the infrequeney with which corresponding observations are obtained in
Euarope and America, owing to the parallactic displacement of the moon; it cannot be doubted
however, that, with a suitably-organized system of observation, this method will in time give
results of extreme exactness.

Upon the suceessful completion of the Atlantic telegraph from Ireland to Newfoundland,
measures were at once taken to make use of that means for the determination of the longi-
tude between the two continents. The results of these operatiouns, conducted by Dr. B. A, Gould,
have been given at length in the Report for 1867. Although far more certain than the previous
results, the valde thas obtained still left a larger margin of doubt as to its precision than is desira
ble to admit in so fundamental a determination. This uncertainty, which probably does not exceed
a quarter of a second of time, is owing in part to the number of intermediate stations that were
necessarily employed, and in part to the fact that, though we can measure the total time of trans-
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mission of signals through the cable and back again, we are unable to separate the duration in
opposite directions, and are obliged to assume it equal—an assumption which may not be exact
within a sensible fraction of a second.

When the laying of the French cable from Brest, in Fraunee, to Duxbury, in Massachusetts,
afforded an independent means of verifying the former result by observations under entirely differ
ent conditions, the opportunity was promptly seized, and the longitnde between Brest and Duxbury
determined by Assistant G. W.Dean, as sct forth in the Report for 1870. At that time, no cable
was yet in operation between Brest and England, so that Mr. Dean was unable to carry his deter-
wmination direct to the observatory at Greenwich. Such a eable having sincebeen laid, this wanting
link in the chain of longitudes was sapplied during the past summer by Assistant J. E. Hilgard,
who temporarily gave up the charge of the Coast Survey Office in order to bring this much-desired
operation to a satisfactory conclusion. In re-occupying Brest for that purpose, it appeared in every
way advisable that the experiments through the French cable shonld be repeated, this time with
an intermediate station at Saint Pierre, where the long cable makes a landing. That part of the
operations which connected Saint Pierre with Cambridge was under the immediate direction of
Assistant G. W. Dean, and will be further noticed, under Section I, in the body of this report.

The general plan of operations was to unite at Brest signals from America, from Greenwich,
and from Paris, sent nearly at the same time and compared by means of the Brest chronograpl,
and to determine the personal equations of the several observers through one of them, who should
observe successively with all the rest. This was done by Subassistant I, Blake, jr., who ably
assisted Mr. Hilgard in the detailed operations.

Through the kindness and assistance of Sir George B. Airy, the astronomer-royal of England,
and of M. Delaunay, the distingnished director of the Paris observatory, whose lamented death
occurred while the operations were in progress, and through the generous courtesy of the French
Atlantic Telegraph Company and of the Submarine Telegraph Company, the work was brought
to a successful conclusion in Septewmber. The results will be found in Appendix No. 14.

As part of the record of the year, I here insert the brief statement of progress aud remarks on
estimates, which were transmitted to the Department on the 30th of September: In the esti-
mates submitted for continuing the survey of the coast of the United States during the fiscal
year 187374, the inerease in the items for regular work on the Atlantic and Pacific coasts
arises partly from the absorption of the pay and rations of engineers for steamers, which pre-
viously stood as a separate item, and partly {rom increase in the wages demanded by ficld-hands
on some parts of the coast. The diflieulty of engaging laborers at ordinary rates has not been
general, though it has affected the operationsof parties on both sides of the continent. It may be
added that the two hydrographic parties, which went into operation within the present year with
new steam-vessels, one on the Atlantic side and one on the western coast, will somewhat increase
the outlay for the next fiscal year ; hence, also, the necessity for a small increase in the estimate
for be repair of vessels.

The addition of $14,000in the item for transeontinental triangulation is required to carry on
the plan which was previously laid out. This includes the determination in the interior of points
in exact geographical relation to the coast. The requirements of the General Land-Office in that
res'pect have been already met in several instances. It is again coufidently submitted that a timely
moderate oatlay for that object is needful to prevent confusion and waste of means in the joining
and adjustment of future surveys of the interior.

From these explanations, it will be seen that, althongh a decided increase in comparative results
may be expected from the operations of the fiscal year 187374, the estimates do not contemplate
any enlargement of the organization or of the plans for work.

In further illustration of the detailed estimates, an abstract is here given, mentioning the sites
whieh have been occupied by surveying-partiesin the field or afloat since the 1st of November, 1871.
In the northern sections of our Atlantic and western coasts, the field and hydrographic operations
are yet in progress, and, as usual, will be continuned antil the approach of winter, when transfers
will be made, as heretofore, for continuing work in the southern sections.
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Surveying-parties are now engaged, eitherin triangnlation, topography, or hydrography, on the
coast of Maine, at Bass Harbor, Mount Desert Island ; at Blue Hill Bay; on the islands between it and
Isle an Haut Bay; and in the vicinity of Castine, for the survey of the east side of Penobscot Bay ;
on the west side of that bay above and below Belfast; and in P’enobscot Bay north of Isleshoro;
on the western side of the Kennebec, in Maine, for the determination of geographical points; and

or like service in New Hampshire. Special astronomical observations have been made at Cam-
bridge, Mass., to determine the precise relation in longitnde between points in the United States
and points in Europe. One of the parties in that service occupied a station on Saint Pierre, Mique-
lon Island. The magneticelements have been determined at stations on the coast of Massachusetts.

Special examinations have been made to verify the sailing-directions for harbor-charts of the
coast of New England. The tides have been recorded constantly during the year at North Haven,
in Penobscot Bay, and at the Charlestown navy-yard. A hydrographic party is now at work near
the Monomoy Shoals ; and offshore soun dings have been continued along the northern sections of the
coast. The plane-table survey of the coast of Rhode Island ixin progress near Perrysville, west
of Point Judith, and also the detailed survey of New Haven Harbor. Views have been drawn for
the charts of several harbors between Portland and New York. Special hydrographic investiga-
tions are in progress in New York Harbor and in the adjacent waters, and the tides have been
steadily recorded at Governor's Island. A field-party is engaged in the survey of Lake Champlain,
and others are sounding its northern branches.

Triangulation is in progress near Barnegat, and plane table work and hydrography near Little
Egg Harbor, on the coast of New Jersey. Points have been determined for the construction of a
comparative ehart of the Schuylkill River at Philadelphia, for which the soundings were made last
winter;and themagnetic elements have been determmined in that vieinity, and also at Washington City.

The tides bave been regularly recorded at Old Toint Comfort, Va. Geodetic reconnaissance is
in progress near Harper’s Ferry. The detailed survey of the James River, Virginia, has been ex-
tended upward to Warwick River; that of Pamplico River, at Washington, N.C., has been completed,
and also that of the lower part of Pungo River, and of the vieinity of Cedar Island, in the lower
part of Pamplico Sound. In that sound, the main triangulation has been extended, and progress
has been made in the soundings. Cape Hatteras has been included in a resurvey, which revealed
changes in contour; and recent soundings develop the dangers to navigation at the Hatteras
Shoals. Plane-table work has been completed at Bear Inlet and Brown’s Inlet on the coast of
North Carolina; and the scveral channels leading into Cape Fear River have been sounded,
Little River entrance, near the boundary-line of South Carolina, has been examined, and mueh of
the coast-line traced southward to connect with a detailed survey ; which now ineludes the shores of
Winyah Bay. The survey of the Sea-islands and channels between Coosaw River and Broad
River, South Carolina, has been well advanced toward completion; and the sea-water channels
inside of Saint Simon’s Island, on the coast of Georgia, and between Talbot Island and Saint
John’s River, have been sounded. Latitude, azimuth, and the magnetic elements were determined
at a station on Saint Simon’s Fslaund. The measurement of a primary base-line near Atlanta, Ga.,
and the determination of points in geodetic connection with the line are now in progress.

Along the eastern coast of Florida, the survey south of Matanzas Inlet, including the branches
of Matanzas River, is well advanced toward Mogquito Inlet. Below Cape. Canaveral, a shoal has
been developed near Indian River Inlet. Soundings have been continued in the approaches to the
Florida Reef and in the Gulf of Mexico ; and the inshore hydrography has been completed at the
eastern approach of Saint George’s Sound, as, also, the survey of the Gulf coast between Saint
Andrew’s and Mobile entrance, including Choctawhatchee Bay. The hydrography has also de-
veloped the approaches from deep water to the Mississippi Delta, and the vicinity of Trinity Shoal
off the coast of Louisiana. In the Mississippi River, the survey has advanced from Magnolia
upward to Jesuit Bend, including determinations for latitude and azimath. On the coast of Texas,
the hydrography has been continued in San Antonio and the adjacent bays; and the longitade of
Austin has been determined.

Sherman Station, in Wyoming Territor$, and Verdi, on the Union Pacific Railroad in Nevada,
have been occupied as points in the geodetie connection between the Atlantic and Pacific coasts;
and collateral observations of much interest have been recorded.
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On the western coast of the United Stafes, the following sites have been, or will be, occupied
in prosecuting the field and hydrographic operations now in progress, in accordance with the plan
of work for the season. The parties are all in the field, and will, as heretofore, report their re-
sults at the end of October. .

Progress has been made in the hydrographic reconnaissance between Panama and San Diego.
The station near Cape San Lucas, at which the transit of Venus was observed in 1769, will be
determined in latitude and longitude. At San Diego, the tides have been constantly recorded.
The survey of the coast of California will be resumed at San Pedro Bay; that of the Santa Bar-
bara Islands has been continued ; and the crest-line of the mountains which range along the Santa
Barbara Channel has been traced ; reconnaissance has determined suitable points for the triangu-
lation between Santa Barbara and Monterey ; the survey of the coast is well advanced between
Point Conception and Point Arguello ; also south of San Luis Obispo toward Point Sal, and south
of San Simeon; and the latitude and azimuth will be determined, if practicable, at Loth sites of
work before the close of the season. In the operations of the year are ineluded the survey of the
South Faralion Island, and the outline of sand-drift on the San Francisgp Ieninsula; the contour
of Table Mountain north of the Golden Gate; comparative soundings at San Franciseo entrance;
and the tides of the year at that port. Cordell’s Bank will be developed by soundings in the
course of the season ; at Mendocino Bay, latitnde and azimuth will be determined, and the survey
in progress in that vicinity will be extended northward. Magnetic observations will be made gen-
erally at statious which may be occupied by the astronomical party. Soundings have been made
to develop a bank off Cape Mendocino ; the survey of the coast below Shelter Cove is in progress;
latitnde and azimuth will be determined there, and longitude at Eureka when the telegraph reaches
that place. Soundings are in progress along the coast of California, between Shelter Cove and
Rocky Point; the survey is extending south of the FFalse Klamath River, California, and along the
coagt of Oregon north of Chetko River. At Astoria, the tidesof the year have been recorded ; and
Jongitade will be determined when telegraphic facilities reach that port. The sarvey of both shores
of the Columbia River has been continued, and that of Shoalwater Bay in Washington Territory.
At False Dungeness, the astronomical station has been connected with the trinngulation of the
Strait of Fuca; and Smith’s Island has been ocvupied for completing the main triangalation, which
embraces the waters of Washington Sound. The plan for this season includes also determinations
of latitude and azimuath at Steilacoom and Dwamish Bay ; the selection of a site for a base-line on
Whidbey Island ; aud triangulation for extending the sarvey in Puget Sound.

On the coast of Alaska, good progress has been made in the hydrographic reconnaissance.
Observations of much importance have been made on the tides and currents, and a number of
geographiecal points have been determined.

The office-operations in drawing and engraving have been kept up with the results in field-work
and hydrograpby. Twenty new charts have been published, and nine others which show extensive
additions in comparison with their first issue. Iifty charts, of which thirteen were commenced
within the year, have been in hand in the Drawing Division. Of the engraved charts, 11,500 copies
have been printed and distributed. Ninety of the manuseript-maps on file in the archives have
been copied within the year, to meet calls for information. As these nsually pertain to places near
the more important ports, a few of the topographical sheets showing mnceh variety in details have
been reproduced by lithography. The process is cheap, and its extension is under advisement, as
affording means of special usefulness in the inception of local improvements, in which sunccess must
depend on accurate information in regard to the surface-coutonr.

Tide-tables for the ensuing year have been prepared, and published as heretofore,

ESTIMATES IN DETAIL.

For general expenses of all the sections, namely: Rent, fuel, materials for drawing,
engraving, and map-printing; and for transportation of instruments, maps, and
charts; for miscellaneous office-expenses; and for the purchase of new instruments,
boeoks, maps, and charts, will require. .. ......... ... ... ol .. 825,000
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SECIION I. Coast of Maine, New Hampshire, Massachusetts, and Rhode Island. FIELD-
WORK.—10 eomplete the triangulation of the vieinity of the northeastern boundary
of the United States; to continue the topography of the western shore of Saint Croix

tiver; to determiune the heights of the principal trigonometrical points in the section;
to complete the survey of Mount Desert Island and of the adjacent bays and harbors; -
to extend the plane-table work on I’enobscot River above Castine, Me., and the
hydrography of the bay eastward along the coast; to supply subsidiary points on
the coast of Maine for the topographical and hydrographic parties; to contine
the offshore hydrography of this secction, and make special examination for the
sailing-lines for charts; to continue the tidal observations; and to make snch astro-
nomical and magnetic observations as may be required. OFFICE-WORK.—To com-
plete results from the ficld-observations ; to commence the drawing of charts No. 1
and No. 2, showing the approaches to the coast of Maine between Passamaquoddy
entrance and Petit Manan light-house ; to continue drawing and engraving for
charts No. 3, No. 4, aggl No. 6, which inclnde Frenchman’s Bay, Blue Hill Bay, the
approaches of the Penobscot, and the coast between Kennebee entrance and Saco;
also for local charts of the vicinity of Mount Desert Island, Eggemoggin Reach, Penob-
scot Bay west, Saco River entrance, and the vicinity of Monomoy Shoals, will require  $80¢, 000

SecTioN 1L, Coast of Connecticut, New York, New Jersey, Pennsylvania, and part of Dela-
ware. FIELDWORK.—To determine points and complete the topography of the
coast of Ithode Island near Watch Hill; to complete the survey of New Haven
Harbor; for special observations bearing on the hydrography of New York Harbor;
to continue observations on the tides and currents; to extend the plane-table survey
of Hudson River above Ilaverstraw; to inake the requisite astronomical observa.
tions; to measure 2 base of verilication and complete the shore-line survey and
soundings in Lake Champlain; to connect the triangnlation of New Jersey with the
coast series at Barnegat; and to complete the topography of the coast near Pleasant
Bay. OrrF1¢E-WORK.—To make the computations and reductions; to commence
the drawing and engraving of o chart of New Haven Harbor; to continue the
engraving of chart No. 21, showing the coast between Sandy Hook and Barnegat
Inlet; and drawing and engraving for No. 22 and No. 23 between Barnegat and
Cape May; and for the chart of Little Egg ITarbor, will require .. ....... ........ 20, 000

SucrtoN 1L Coast of part of Delaware, and that of Maryland and part of Virginia.
FIELD-WORK.—To connect the Atlantic-coast triangulation with that of Chesapeake
Jay near the boundary-line between Maryland and Virginia ; to extend the detailed
survey of the James River, Virginia, above Jamestown Island, inclnding the hydrog-
raphy, and commence the plane-table survey of the Potomae River; to continue
southward the main triangulation along the Blue Ridge parallel with the coast,
including astronoinical and magnetic observations; to complete the supplementary
hydrography requiredin this section ; and to continue thetidal observations. OFFICE-
worK.—To compute results from the records of field-observations; to continue the
drawing and engraving of the chart of James River below City Point; and to make
additions to the ¢harts and sketches of the section, will require............ .. .. 40,000

SectioN IV, Coast of part of Virginia and part of North Carolina. TIELD-WORK.—
To complete the triangulation of Currituck Sound, Nerth Carolina, and continue
that of Pamplico Sound, and the topography of its western shores between the Ro-
anoke Marshes and Pungo River; to measure a base of verification and determine
azimuth for the coast-triangulation south of Cape Lookourt; to make the astronom-
ical and magnetic observations requisite ; to continue the offshore hydrography of
the section, and that of Pamplico Sound and its rivers. OFFICE-WORK.—To make
computations from the field-data ; to continue the drawing and engraving of charts
No. 37, No. 39, No. 42, No. 43, \To. 44, No, 45, No. 46, and No.47, showing parts of
the Atlantic coast between Cape Henry und Cape Lookont a,nd also of chart of
Hatteras Inlet and Beaufort Harbor, North Carolina, will require.ccocca. oo ..., 40, 000
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SEct1oN V.  Coast of South Carolina and Georgia. FIELD-WoRK.—To complete the tri-
angulation and topograpby of the coast between Cape Fear and Winyah Bay; to
extend the topographical survey sonthward of Winyah entrance ; to determine azi-
muth for the triangulation of the coast of South Carelina; and to complete the de-
tailed survey of the sea-islands and water-passages between Charleston and Savau-
nal.  OFFICE-WORK.—To make computations and reductions, and additions to the
charts and sketehes, will require.... ... oL L. 40, 0060
SECTION VL. Coast, Keys, and Reefs of Florida. FIELD-WoRK.—To extend southward,
from Mosquito Inlet, the triangulation, topography, aud hydrography of the sea.
water channels adjacent to the eastern coast of the Florida Peninsula; to make astro-
uomical observations and determine the azimuth north of Cape Canaveral; to con-
tinue the offshore hydrography of the Florida Peninsula, aud observatious on the
Gulf Stream ; and to complete soundings in the vieinity of the reets and keys, On-
FICE-WORK.—To reduce aud compute from the fieldrecords; to continue the draw-
ing and engraving of chart No. 38, showing Camberland Sound and Saint Johin's
River, Florida ; and to make additions to the chart of the section, will vequire. .. ... 15, Q00
SECTION VIL  Gulf coast of the Florida Peninsula north of Tampa, and coast of Western
Florida. FIELD-WORK.—To make the astronomical and magnetic observations re-
quisite in this section; to continue the triangulation and topography of the western
coast of the peninsula between Cedar Keys and Appalachee Bay ; to ran lines of
soundings in the Gulf of Mexico and develop the hydrography of the Gulf coast
included in the field-operations. OFFICE-WORK.—To compute from the astronomical
and field records; to continue the drawing and engraving of charts No, 79, No. 82,
‘No. 83, No. 86, and No. 87, showing parts of the Guilf coast bet ween Chassahowitzka
River and Pensacola entrance ; and of the chart of Saint Andrew’s Bay, will vequire 35, 000
SucrIoN VIIL Coast of Alabama, Mississippi, and part of Louwisiana. TFIELD WORK.—
To connect the survey of the Mississippi River at New Orleans with the triangula-
tion of Lake Pontchartrain ; to determine geographical positions, and make the astro.
nomical and magnetic observations required in this section; to extend (Le triangu-
lation and topography westward of the Mississippi Delta, and continue the hydrog-
raphy of tle Gulf of Mexico. OFFICE-WORK.—To make the computations required ;
to continue the drawing and engraving of charts No. 91, No. 92, No. 93, No. 94,
andNo. 93, showing Lake Borgne, Luke Poutchartraiu, Isle au Breton Sound, and the
Mississippi River between New Orleans and the Gulf of Mexico, will require. .. ... 30, 000
SEcCTION IX. Coast of partof Louisiana, and coast of Teras. FIELD-WoORK.—To extend
the triangulation and topography of the coast of Texas eastward from Galveston
Bay, and south of Corpus Christi; to measure a base of verifieation and make the
astronomical and magnetic observations requisite in this section. OFFICE WORK.—
To compute results from observations recorded in the field ; to coutinue the drawing
and engraving for charts No. 103 and No. 109, showing Pass Cavallo, San Antonio
Bay, Aransas Bay, and Copano Bay, will require........... R, 33, OU0

Total for the Atlantic coast and Gulf of Mexico.. ... .. ... ... .. .. ... 410,000

The estimate for the survey of the western coast of the United States is intended to provide
for the following progress:
SECTION X. Ceast of California. TFIELD-woRK.—To make the requisite observations for

latitude, longitude, azimuth, and the magnetic elements at stations along the Pacific

coast of the United States; to continne the hydrographic reconnaissance between

Panama and San Diego, and continue tidal observations at the last-named port;

to extend the coast triangulation and topography between San Juan Capistrano and

Anaheim Landing, and that of the Santa Barbara Islands; to continue the detailed

survey of the coast from Gaviota Pass to Point Conception and Point Argucllo; to

extend the triangulation and topography between Point Sul and San Luis Obispo,
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and northward from Piedras Blancas ; to continue reconnaissance for the main tri-
angulation between Santa Barbara and Monterey ; to continue the hydrography of
the western par$ of Santa Barbara Channel,and make soundin gs between theislands;
to develop the Falmouth Shoal and the hydrographic changes in San Francisco
Bay and its approaches; to continue tidal observations at the Golden Gate; to
make observations on the ocean-current along the coast of California, and complete
the hydrographic survey of Cordell’s Baunk; to continue the triangulation, topogra-
phy, and bhydrography of the coast northward, the detailed survey south from
Shelter Cove and Bear Harbor, and the hydrography of the Pacific coast between
Humboldt Bay and Rocky Point; to extend the detailed survey from the last-named
point to the Klamath River, and complefe the hydrography of Oreseent City Reef.
OrricE-WoRK.—To make computations frow the observations recorded in the field,
and additions to the general and localcharts of the section; also, for theoperations in—

Secrion XI. Coast of Oregon and of Washington Territory. F1ELD-worx.—To continue
the triangulation and topography of the coast of Oregon from Mack’s Areh north-
ward toward Cape San Scbastian and Port Orford; to determine the latitude,
longitude, and azimuth at stations on the coast of this section; to complete the sur-
vey between Tillamook Head and Cape Adams; to continue the survey of tlic Colum-
bia River and tidal observations at Astoria; to extend the triangulation and topogra-
pby from Cape Disappointment northward to Shoalwater Bav, and the detailed
survey from thence along the coast of Washington Territory to Gray’s Bay ; to
measure a base-Jine and continue the triangulation of the Strait of Fuca, Puget
Sound, and Washington Sound, and to develop the hydrograpby of harbors in
Puget Sound. Orrrce-worx.—To make the requisite computations, and to draw
and engrave the results of field-work as additions to the eharts and sketches of the
seetion ; also, for the operations in—

Secrion XII. Coast of Alaska. FIELD-WORK.—To make the requisite astronomical and
magnetic observations, and to continue hydrographic researches in the vicinity of
the Aleutian Islands, the Choumagins, and near the Kodiak group, with observa-
tions on the tides and currents. OFFICE-WORK.—To compute results from the
recorded observations, and to draw and engrave the shore-line and soundings derived
from the reconnaissance, will require ... ... .. . . L. Ll

For extending the triaugulation of the Coast Survey, to form a geodetic connection
between the Atlantic and Pacific coasts of the United States, and assisting in the

2 I 1§ o o P
For repairs and maintenance of the complement of vessels used in the Coast Sur-
3
For continuing the publication of observations made in the progress of the Coast Sur-
3L L O

$260, 000

50, 000
50, 000

10, 000

The annexed table shows, in parallel columns, the appropriations made for the fiscal year

1872-"73, and the estimates herein submitted for the fiscal year 1873-"74.
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Estiwmated | Appropriated
Oljects. for fiscal vear : for tiscal year
187574, 1572~

For continuing the sarvey of the Atlantic and Gulf coasts of the United States, including
compensation of civilians engaged in the work, and pay and rations of engineers for

the steamers used in the coast-survey, per acte of March 3, 1243, and June 12, 1853 .. $410, 000 £401, 000
For continuning the survey of the westeru coast of the United States, including compen-

sation of civilians, and pay and rations of enginecrs for the steamers nsed in the work, i

per act of September 30, 1850 . - o r om e e e e e 2050, 600 | 210, 000
For extending the triangulation of the coast-survey to form a geodetic connection between !
the Atlantic and the ’acific coasts of the United States, and assisting in the State sur- ‘
veys, including compensation of civilians engaged in the work, per act of March 3, ! |

7 50,000 | 303, 000
Tor yepairs and maintenance of the complement: of vessels nsed in the coust-survey, per i

act of Aungust 18, 1856 o o i i 50, 000 ﬁ 45, 000
For continuing the publication of observations made in the progress of the coast-survey, ’
including compensation of civilians enguged in the work, the publication to be made i

at the Government Printing-Office, per act of Marel 3, 1869, .. oo cowoii oo 10, 000 J 14, 000
1

7y SN 80,600 | 7112, 000

PART II

In this part of the report will be found, in geographbical order, notices of the work done in the
course of the season by each of the surveying-parties. A general view of their distribution on the
Atlantie, Gulf, and Pacific coasts is given in Appendix No. 1.

Tu addition to tours of inspection, which I made persoually, several of the parties engaged in
sccondary triangulation have been visited in the field by Assistant Richard 1), Cutts, to whom L am
indebted for his continued care of the details pertaining to that branch of the work. Special duty,
in which Mr. Catts was engaged during the summer at Sherman station, in the interior, will be
mentioned in the body of the report.

Assistant H. L. Whiting, in charge of details relating to the topography, visited most of the
parties, and in the course of the year inspected the mode of work in the field. Tlis reports give
increased confidence in regard to the accuracy of returns made on the topographical sheets.

The hiydrographic iuspector, Capt. C. . Patterson, in addition to the oversight of matters per-
taining to the issne of charts, among which are sailing-directions and other notes requisite for navi-
gation, has met the diffieult duty of maintaining the means of transportation for fieid-work that can-
not be conducted without vessels.  The provision made by Congress at the present session willrelieve
much of the embarrassment which has attended the use of vessels worn out, but yet of necessity
retained in the service until they ean be replaced by safe means of trausit from place to place along
the coast.

The progress made in the survey of the western coast will be stated under Sections X, X1, and
XII, after which will be given a general summary of the work done daring the past year in the
Coast Survey Office.

SECTION 1.

ATLANTIC COAST OF MAINE, NEW HAMPSHIRE, MASSACHUSETTS, AND RHODE ISLAND, INCLUDING
SEA-PORTS, BAYS, AND RIVERS, (Skercues Nos. 2 axp 3.)

Topograpky and hydrography of Placentia Bay, (Mount Desert Island,) Maine.—The survey of
Mount Desert Istand was resnmed by Assistant J. W. Doun after midswmmer, with a party work-
ing as heretofore with the schoouer Scoresby,  The topography of the season covers the southwest-

H. Ex, 28)——2
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ern part of the island from Bass Harbor to Pretty Marsh, and includes the entire area between the
western margin of the previous season and Placentia Bay, which is bounded by outlying islands,
Many interesting details are shown on the plane-table sheets, among thew the Western and
Beech Mountains, Seal Cove Pond, and Great Pond. Soundings made in the last show that the
bottom of that lake is 51 feet below the level of the sea.

The hydrographice work of the party developed by the 25th of October the waters of Placentia
Bay, and is in eontinuation of the survey of last year, the limit then being between Bass Head and
Gott’s Island. The greatest depth found in soundings is 56 fathoms in Placentia Bay. .

Assistant Donn was aided by Messrs. S. N. Ogden and F.C. Donn. The statistics of work are :

Shore-line surveyed, (miles) ... ... ... .. i 294
Roads, (miles) . ... ... . e 443
Water-courses and lake-shores, (miles) ....... ... ... .. ... ..ol 52
Area of topography, (squaremiles)...... . ... .. il oL, 36
Miles Tun in sounding .. ... Lo 325
Anglesmeasured. oo ..o et i e .. 2,392
Number of soundings. .. ... ... .. .. 9,316

Since bis return from the coast of Maine, Assistant Donn has resumed work in Section 111,
where he was engaged in the beginning of the present year.

Topogravhy of Eggemoggin Reack and Isle au Haut, Maine.—Early in July, a party was organized
to work in this vicinity under the direction of Assistant Charles Hosmer, who had been previously
engaged in Section V. On the west side, the plane-table survey was joined at Oreutt’s Harbor with
the detailed work of another party, and from that limit was extended along the north shore of
Eggemoggin Reach as far eastward as Sedgwick, at the head of Benjamin River. Mr. Hosmer
mapped also Little Deer Island, and farther castward traced the north shore-line of Deer Isle to
Gray’s Cove.

Under the general direction of Assistant IHosmer, Subassistant J. N. Mc¢Clintock traced the
shore-line of Isle au Haunt and of the adjacent smaller islands, joining at the north with the plane.
table sheet of Assistant Dennis. Part of the north end of Isle au IIaut was mapped in detail, and
also the island adjacent to it. Field-work was continued until the 25th of October. The report of
Mr. Hosmer mentions that the season has been unusually unfavorable for topographical work; the
operations during Aungust and September being interrupted very frequently by rain or fog. He
was aided in the field by Mr. R. B. Palfrey, and for transportation had the use of the schooner G.
M. Bache. The statistics of work are:

Shore-line traced, (miles) ... ..o oo e e e 100
Roads, (miles) ... . ... i 22
Area of topography (square miles). .......c. ool e 203

Assistant Hosmer has resumed service in Section V. Subassistant McClintock, who was
previously employed in duty which will be noticed under the head of Section VII, is now engaged
in Section VI.

Topography of Deer Isle and vicinity—TField-work was commenced on Deer Isle on the 15th
of July Ly the plane-table party of Assistant W. H. Dennis, aud was continued until the 1st of
November. *

¢ The shore-line, being very irregular and rocky, required much time. The low-water line, more-
over, being a marked featnre, was requisite, and could be snrveyed only at low tide. One hundred
and fifty detached ledges were developed at that stage of water, and are shown on the topographi-
cal sheet.” | :

The southern half of Deer Isle was included in this survey by Mr. Dennis, with the indenta-
tions kuown as Crockett’s Cove, Burnt Cove, Weblys Cove, Deer Isle Thoroughfare, and all the
outlying islands of the neighborhuud. The surface in general is rough and rocky, with but little
artificial detail. )
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Mr. A. . Barnard aided in the field-work, and during part of the season mapped the details of
some of the islands with a separate plane-table. The statisties are:

Shore-line surveyed, (miles)...... .. b e m e et e 61
Roads, (miles).... ... e e e e e e e et 55
Area of topograpby, (square miles) . ... ..o e 206

Assistant Dennis had heen previously engaged in Section V, and has now resumed field service
in the same section.

Triangnlation near Cape Rosier and Castine, Maine—1In order to provide for tlie plane-table
snrvey of the vieinity of Castine, and of the shores of Baggaduce River and Eggemoggin Reach,
Mr. W. H. Stearns was detailed in July to interpolate points between stations which had been oceus
pied in the secondary triangulation of the coast of Maine.

The Baggaduce River, which takes in what is known as Castine Harbor, is of irregular width,
being wide and deep at its mouth. From there, after expanding eastward into a bay two miles
across, the river stretches to the northward into branches known as North Bay and South Bay.
The water is of good depth through South Bay, though in some places the channel is narrow and
the current very rapid.

Mr. Stearns closed field-work in this section on the 21st of September, and then engaged in
duty near Atlanta, Ga. The statistics of his work near Castine are:

Signals erected........ ..., e e e, 20
Stations occupied ... .. ... .. Ll e e ettt e itetaeie e s 9
Anglesmeasured......... ... ... .. e e et ameiee e ceemenaaae aaean 112
Number of obServations .. ... . vttt e et U P % 16

Twenty-two points were determined for plane-table purposes, within an area of seventy square
miles.

Under Section VI notice will be taken of field-service in which Mr. Stearns was engaged dur-
ing the winter and spring.

Topographyof Cape Rosier, Maine.—The party of Assistant A. W, Longfellow left Portland on the
19th of July in the schooner Meredith, and as soon as practicable commenced plane-table work on
Cape Rosier. Owing to the prevalence of fogs and frequent heavy rains, the progress of parties on
the coast of this section was much impeded. Xvery favorable opportunity was improved by Mr
Longfellow until the 26th of November, when operations were closed for the season.:

The topographical sheet includes the peninsula and harbor ot Castine, with that part of Brook-
ville which extends south from Castine Iarbor to Eggemoggin Reach, called the Cape Rosier
distriet, a rocky region, with weoded hills and intervening swamps. Within these limits the shore-
lines were traced, including Holbrook’s Island and Nautilus Island, and the shores of Lawrence
Bay, to the eastward of which some of the details were filled in, as also along the western side of
Cape Rosier. The general statistics are:

Shore-line surveyed, {miles)..... e e R e 72
Roads, (INH1e8) .. .. .o i i iim it e ettt r et 7
Area of topography, (squaremiles) . . ... ... il cliiiii s 14

All the ledges within the plane-table limits were determined and marked in position on the
sheet.

Subassistant H. M. De Wees was attached to this plane-table party.

At the close of the season, the schooner Meredith, which had been used for transportation, was
laid up in Portland Harbor.

Coast pilot.—The review of hydrography and of other featares needful in the compilation of
general sailing-directions for the coast of New England was resumed by Assistant J. S. Bradford
on the 21st of July with a party in the schooner Joseph Henry., Mr. W. B, McMurtrie accompanied
the party, and made drawings of such views of the approaches to Casco Bay and Damariscotta
River as were deemed requisite for the charts of those waters.
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Assistant Bradford developed and marked on the chart a rocky shoal in the Damariscotta
Delow Hodgden’s Mills, and otherwise revised the chart of the channel. He then sailed for East-
port, and, thoungh mueh bindered by fogs, made a thorough general examination, with reference to
sailing-directions, of PPassamaquoddy Bay, the Saint Croix River entrance, Cobscook River, and of the
harbor of Eastport. After eleven days’ detention at that port by continuous fog in August, the
revenue-cutter Mosswood arrived, and by the courtesy of Captain Hodgden the schooner in charge
of Assistant Bradford was towed ouf to sea. 1In the report made at the end of the season il isnoted
as evidence of the exceptional weather of last summer, that the light-keeper at Petit Manan Island:
kept the fog-trumpet in blast during twenty-feur consecutive days of the month of August. Mr.
Bradford, nevertheless, succeeded in observations that suffice for describing, with the exception of
a tew small harbors, the coast of Maine as far westward as DPenobscot entrance. As yet, but few
charts exist of this region, the detailed hydrography being now in progress, but well advanced from
the westward toward Mount Desert. Forty-one places in all were included in the detailed descrip-
tions torned in by Mr. Bradford, the last being Belfast Harbor in Penobscot Bay. Many of the
harbors in the list are important as places of refuge in heavy weather; and it is desirable that their
character and acecessibility should be known even in advance of their development by soundings.
In reference to their number, Asgistant Bradford remarks, *“The coast of Maine between Eastport
and Penobscot Bay is so indented by harbors and rivers that it would be almost impossible for a
mariner with a good coast-pilot in hand to fail in making secure anchorage, if the approaches to the
many places of refuge were properly buoyed.”

The views of Assistant Bradford in regard to sea-marks proper for this part of the coast were
presented in a separate report, and are now on file in the office of the hydrographic inspector.

At the end of October, the party in the schooner Joseph Henry proceeded to Portland, where
the vessel was laid up.

Assistant Bradford is now engaged in examining the harbors of Chesapeake Bay, with a view to
the preparation of final sailing-directions. He was aided during part of the season, on the coast of
Maine, by Mr. R. R. Steedman.

Hydrography of Belfast Bay, Meine.—This work was taken np in the middle of July by a party
in charge of Assistant Horace Anderson, working with the schiooner Silliman and the small steam-
launch Sagadahoe. The two hydrographic sheets include Beltast Bay and the waters of the Penob-
scot to the eastward as far as the peuninsula in the vicinity of Castine. Scarsport and Stoekton
Harbors are within the limits of work, and both were sounded out, and dangerons ledges in the
neighborhood of Belfast were marked by stone monuments, so as to mwake the water-approach to
that town safe and easy. -

All the soundings were referred to the low-water level by means of tidal observatious at Simp-
sor’s wharf in Belfast, and a permanent bench-mark was established.

Assistant Anderson was aided in the hydrograpbhy by Messrs. I, H. North, E. H, King, and
W. 8. Bond. Operations in the Penobiscot were closed for the season on the 27th of October, when
arrangements were made for resuming duty in Section VIL :

The following are statistics of the work done near Belfast :

Milesxun in sounding ... ... .. L. L iiiieeenn. IR e cene 56
Anglesmeasured. . .. ... ..l i iei e e 5,552
Number of SOundings ... oon ot it e 32,828

The previous service of this party will be mentioned under the head of Section VII.

Topography of Searsport Harbor and Stockton, Penobscot River, Maine —In coutinuation of his
work of last season, Assistant C. T, Jardella resumed work with the plane-table on the 13th of July,
above Belfast, Me., and extended the survey northward to include Stockton and all intervening
details on the west side of the Penobscot. Among these are Long Cove and the adjacent penin-
sula, known as Sears’ Island, Searsport Harbor, and the details of the shore to a breadth conform-
able with the work previously done in the vicinity of Belfast. Nine signals were erected and deter-
mined in position as points for the topographical survey. Within the limits of field-work, contour-
lines were carefully traced to represent snrface-features, the most prominent of which is Randall’s
Hill, 560 feet high, in the neighborhood of Stockton.
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Assistant Iardella remained in the field until the middle of November, and then returned to
Section IV, where hie had been eugaged in the early part of the year. He was aided in both sec-
tions by Mr. W. C, ITodgkins. The statistics of the work of his purty on the Penobseot are:

Shore-line sarveyed, (miles) ...... .. _.. e el 17
Roads, (miles) ... .. e e e e e e e 19
Streams, (miles)..... e e e e e 37
Area of topography, (square miles)........ e R e . 17

Topography near DBelfast, Me—The detailed survey of the western shore of Penobscot Day,
below Belfast, has been completed by Assistant F. W, Dorr. Resuming, in the middle of July, at
Knight’s Pond, near Northport, the topography was extended northward to a junetion with work
previously done in the environs of Belfast. In this course were included, among other details,
Saturday Cove, Brown’s Corner, Little River, and other streams, and the intervening roads.

¢ The eontinual rains, for which the past summer and fall will be memorable, retarded field-
work, but the allotted area was mapped in a period but little exceeding that which had Leen esti-
mated as requisite.”

“Commencing at Knight's Point, the upper headland of Duck Trap Harbor, the shore-line was
traced as far as a small battery, which had been erected about a mile below Belfast for the protee-
tion of the town during the late war. There a junction was made with the previous work of Assist.
ant Iardella. Much of the shore-line is abrupt bluff, bat varied by gradual slopes about the small
coves that indent the bay. At the southwestern extremity of the sheeot, the rough and rocky peaks
of the Camden and Lincolnville Mountains give place to a series of irregular, detached hiils, and
lose their character as a coast-range until we reach Little River, where a gently-sloping coantry
opens, and follows the shore of Penobscot Bay for several miles.”

Mr. W, E. McClintock aided in the topographical work, the statistics of which are thus reported:

Shore-line traced, (milesj............... e e i e e 10%
Rivers and ereeks, (miles). ... . ... ._.... et e et i 47
toads, (miles) ... ... oL e e e . GO
Area of topography, (squave miles)....... e e e 18

Assistant Dorr closed plane-table work on the 10th of October, and then made a reconnaissance of
the Penobscot River to the head of navigatiou, with a view of estimating the amount of topography
remaining to be doue. Tie detailed report has been received, and will Le valuable as a basis for
projecting sheets to receive the details which yet remain to be sarveyed. Mention will be made
under the head of Section IV of work done by the party of Assistant Dorr in the carly part of the
year; and under Section 11 notice will be taken of & survey made at the close of the present season.

Triangulation near Augusta, Me.~~For properly connecting the survey of the Kennebec River
with the primary triangalation of the coast of Maine, it was fonnd necessary to occupy two secondary
stations in the vicinity of Angusta. Assistant G. A. Fairfleld took up this duty on the 18th of July.
Signalg were sef up at six stations ; of these, the structure at Burnt Hill, near the town, was made
6¢ feet high, in order to bring into view the signal at Sebattis. After oceupying the last-named
station, Mr. Fairfield occupied * Blin,” and completed the requisite angualar measurements on the
Jith of October. The longest of the three lines included in the triangle is twenty-cight miles in
length. Iight angles in all were determined by 1,548 observations with the theodolite.

‘While the work was in progress at Blin, one of the party made a record of the tides, throagh
a half-lnnation, at Bowdoinham.

The heightof the primary station Sebattis was determined by the aid in the party, Mr. Walter

-B. Fairfied. A line of levels was ran over the most direct road Detween the mountain and tide-
water at Bowdoinham oun the Cathanee River, at a point about two miles from its mouth in Merry-
meeting Bay. The road being hilly, many stations were requisite in leveling. The aggregate of
the lines was forty miles. Assistant Fairtield found for the height of the primary station T90.71
feet, to which is to be applied a correction for ordinary instrumental errors.

The previous service of the party of Assistant Fairfield will be stated under the head of
Section IV.

Assistant H., L. Whiting inspected thie plane-table work of most of the parties engaged in
northern sections, and found the organization aund the progress and wethod in details entircely
satisfactory.
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Geodctic connection.—The triangulation across New Hampshire, which was commenced last year,
has been continued during the present season by Prof. E.T. Quimby. As before stated, the
main object of this work is to conneet the survey of Lake Champlain with that of the coast, and
incidentaily to sapply points as sanctioned by Congress for the geological and topographical
operations that may be undertalken in future by the State. The last-mentioned part of the service
has been greatly simplified by the wise and liberal action of the State legislature. Mention was
made in my last ananal report of a plan proposed for inducing the several towns in New Hamp-

shire to erect, at their own expense, the tertiary signals requisite for the loeal survey. Recently,

thiat plan bas been much enlarged. Through the representations of Professor Quimby, showing the
value of numerous well-established geographical positions for the futare construction of a map of
the State, the legislature passed an act, which was approved by the governor July 3, 1872, author-
izing the assistant in charge of triangulation on the part of the Coast Survey ¢ to set such signals as
may be necessary, at an expense not to exceed $20, in any town or city of the State, and to draw
upon the State treasurer for the snums so expended.”

This prompt acceptance of the poliey of Congress, on foresight of the benefit which must follow
as well to each State of the Union as to the public service aud its economical administration, will
serve as an example to induce other States to co-operate with the General Government in a work of
such vast importance as laying in time the sure foundation for an accurate map of our country.

Professor Quimby resumed field-work on the lst of May, and devoted some weeks to reconnais-
sance and to the erection of signals for the extension of quadrilaterals in the direction of Lake
Champlain, and of others to include important points in the State.

The measurement of angles was commenced on the 1st of June at Moradnock, one of the
primary stations whicli was ocenpied in the survey of the coast. Work was continued at all favor-
able intervals.  In regard to progress at that time, Professor Quimby reports, ¢ The month of June
was very unfavorabie, with scarcely more tlian a day in a week of good observing-weather. In
July and Angust, the weather was more favorable; bub still the rainy days were about equal in
namber to the fair ones.”

Field-work was continued until the 1st of September. The following statistics result from
operations condueted while oecupying as stations Monadnock, Unkonoomue, Rattlesnake, Stewart’s
Peak, and Mount Kearsarge., Angular measurements were made with a ten-inch and with a
twenty-four-inch theodolite.

Anglesobserved ... . it i i iarie e aeae e cae e aea e 32
Vertical angles measured - ... .. .. oo Ll i e i, 7
Directions noted by theodolite. .. .. . .. el 123
Numberof observations. . .. ... .. ..l 4,150

Forty-one stations were determined in position. The expense of erecting twenty-one tertiary
signals was paid by the State of New Hampshire.

Hydrography of George’s Bank.—Commander John A, Howell, U. 8, N., Assistant Coast Survey,
after the completion of hydrograpbic service, which will be mentioned under the head of Section
VI, and of repairs requisitc on the steamer A, D, Bache, took up soundings in this section in
August. The following are extracts from his report at the end of the season :

« On the 22d of Angust, we anchored in 8 fathoms on George's Shoal, off the coast of Massachu-
setts, intending to observe the currents, a thick fog preventing other operations.”

“The hand-log (a4 large grating) was thrown every half-hour, the ship’s head being at each time
noted. In twelve hours and a half, the vessel had swang ouce about her anchor. Daring this time,
there was no slack water, the velocity of the tide being not less than one knot. The motion of the
Ship’s head was uniform, passing from east through south to west, north, and east again. At
intervals, unequal tide-rips moved up against the carrent, and these passing slowly from aft forward
temporarily angmented the velocity of the current sometimes to 2} knots, and as a consequence the
vessel would shear about. The rips passed ahead, disappeared graduoally, and the cnrrent again
diminiShed. Several tide-rips were frequently in sight at the same time, the appearance being like
thatof agentle swell breaking in very shallow water. The surface of the sea was white and broken,
anfl the noise, like that of breakers, was audible at a great distance.’
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“ Oun the 29th of August, lines of soundings were ran to develop the Cualtivator Shoal, the position
of which, as determined by observation, is latitude 41° 38 north, longitude 63> 11’ 30" west.
The least water found on the shoal was 31 fathoms.”

¢ On the 12th of September, soundings were talen up off Cape Sable, and contivned on a line
toward the assigned position of Idope Bauk. At one hundred miles from the cape, the depth was
1,000 fathoms ; but farther ou and at the assigned position no bottom was found with 1,800 fathoms
of line. The position having been determined by good observations, it would hardly seem possible
that any bank could bein the immediate vicinity. We ran to the westward, sounding at iutcrvals,
bat found no bottom till nearing Gecrge's Bank.”

At the request of Prof. Spencer ¥. Baird, the commissioner authorized by Coungress to institute
investigations in regard to the habits of fish that frequent the coast of the Atlantic States, quar-
ters for two special observers, Messrs. Smith and Hager, were provided on the steamer by Com-
mander Howell. Dredgings made in the vicinity of Halifax, Nova Seotia, to which point the vessel
was driven by stress of weather, and others about Caltivator Shoal and George’s Bank, were con-
ducted Ly the special observers. -

The steamer Bache is yet engaged in soundings off the coast of New England, but will scon
return to service near the Ilorida Reef.  Commuaunder Howell is assisted in hydrographic operations
by Licuts. W. H. Jacques, E. 8. Jacob, Richard Rash, and W. L. Tield, United States Nuvy.

Hydrographic changes at Monomoy Shoals anl Nantukef, Mass—The canses which have resulted
in changes of depth at the tarning point of the coast of New England having been noted for obser-
vation, Henry Mitchell, esq., Assistant, has, nnder my dircetion, collected data bearing upon the
question. In order to facilitate his researches, Subassistaut F, D. Granger was instructed to fol-
low, in revising the soundings, sach moethods as might be suggestad by My Mitehell.  Mr. Granger,
with a party, in the steamer Eadeavor, commencad on the 14th of Anguss, and continued work until
the 25th of October.

“The soundings taken represent the following shoals and channels: Broken part Pollock Rip;
Pollock Rip; Bearse’s Shoal ; part of Stone Horse Shoal; the channel between Broken part and
Pollock Rip; and the main ship-ehannel from the Handkerchief light-vessel out, passing Shovelful
Shoal and the Pollock Rip light-vessels.”

““ Beeause of the uneven bottown, the dingerous character of the shoals, and the importance
of this survey, the work was prosecuted only when the sea was smooth and the atmosphere frec
of haze, so as to insure the soundings and angles.” .

“ Comparison of the soundings with previons sarveyrs shows great changes in depth aud in the
coutour of the shoals. The Broken part Pollock Rip is now in three parts, separated by deep chan-
nels. The castern part has on it at one place 13 feet of water; the part near Ly has only 11 feet
and 16 feet depth is found on the third part, which is a narrow spit nearly halt a mile in length.
This spit extends east and west, and is detached from the second by a channel over a mile wide,
in which channel the deptlh is 20 feet.”

“The passage between the second and third parks has basn usad by coasters eoumonly, and fre-
quently by steamers within the past year. The course through from the Pollock Rip light-vessel
is NE. by N. 1 N. by compass. Steering ENE. from Red Duoy No. 4, on the southeast end of
Pollock Rip, will carry through vessels drawing 22 feet.”

¢ The northern part of Pollock Rip has advanced westward, conneeting with Iearse’s Shoal
within the three-fathom curve. Formerly the intervening ehannel had 21 feet, but it bas shoaled
to 15, and several spots with only 10 aund 12 feet were found in the survey of this season. It is
Lelieved thab within a century Pollock Rip was a dvy sand-reef.  On Bearse's Shoal, the least water
at this time is 54 feet.”

All the shoals -aud channels in the vicinity of Monomoy Point are described in detail in the
report of Subassistant Granger.

Tor reference in sounding, the tides were observed at Powder-TTole wharf, and also at northwest
point Powder-Hole. The tide-gange at the latter place, though fixed where the depth at low tide
was 3 feet, served only a short period, as, by the {requent aud rapid shifting of the sands, the gauge
was soon left bare at lew water. “A box-gauge, with copper tloat, was then secured to a piece of
scantling, which was driven well irto the sand ofl the west beach, about half” @ mile south-south-
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west from the northwest point of Powder Hole, and a temporary whart was built out to it. Bus
in westerly winds at high water, (spring-tides,) the sea broke over the beach, rendering it impossible
to record the observations, Night and day tides were, however, recorded at Powder Hole wharf;
and, from observations there during one lunar month, the mean low-water leve! was deduced, ?

Bubassistant Granger made also a vesurvey of Nantueket Upper Harbor from Coatue Point
to the lead of the bay. A tide-staff was observed at Commercial wharf, Nantucket, for referring
the soundings. Messrs, D. B. Wainwright and D. C. Haunson efficiently aided in the hydrographic
operations. .

After the 18th of September, a member of the party remained on board of the Handkerchief
light-vessel to record positious while soundings were in progress, that vessel being used occa-
sionally as oue of the points for determmining the position of the soundings. The aggregate statis-
tics of the work are :

Milesrun insounding. .. ... .. .. ... iiaiaen et emeaee e 4483
Anglesmeasured .. ... . L iee e e oo 3,711
Number of soundings .. ... ool Lo e 15,328

The soundings develop a water-area of fifty-five square miles.

The party of Sabassistant Granger had been previously in service in Section VIII, and will be
there engaged duaring the approaching winter and spring.

In the autumn of 1871, my attention was called to the opening of a new inlet through the
Nantacket Beach, and the ravages of the seaupon the mainland at Chatham. I visited the locality,
and made arrangements for recording the progress of the changes from time to time. Mr. Mitchell,
to whom the work was assigned, as making part of the physical history of the coast, has since
made his first report on the subjeet. This, given in Appendix No. 18, traces the history with toler-
able continuity back to the voyage of Poitrincourt, oue of Champlain’s officers, who made a
map of Chatham and its neighborhood in the year 1606.

Tidal observations,.—At North Haven, on one of the Fox Islands in Penobscot Bay, the self
registering tide-guuge in charge of Mr. J. C. Spaulding bas recorded the tides of the year. The
decided regularity of the curves traced by the apparatus shows that the station was well chosen.
Owing to the accumulation of-ice around the pier at North Haven, the continuity of the series was
several times endangered; but, notwithstanding several short stoppages, the care and patience of
the observer secured the record of all the high and low waters.

In place of the old one, a new gauge has been substituted at this station, the construction of
which includes the latest device for meeting the difficulties that arise from the formation of ice
around the moving parts of the self-registering apparatus.

A full series of mneteorological observations was recorded at North Haven. v

At the Charlestown navy-vard, {Boston,) Mr. H. Howland has continued the series of tidal and
meteorological observations. During the severe cold of Jast winter, the old self-registering gauge,
hitherto relied on for maintaining the series, frequently stopped. At sach times, the record was
continued with the glyeerine-gauge, at the same station ; but this, being less sensitive under the
rise and fall of the water, gives a result only approximately correct. To guard against the great
liability to stoppages and consequent breaks in the record at Charlestown, heating-apparatus has
been attached to the old gauge, similar to the device found necessary for maintaining the regularity
of the tidal series in Penobscot Bay.

Early in May, a tide gauge, of the improved plan of construction, was lent to the city of Provi-
dence, R. 1. This will be used by the engineer of the city water-works for a year or more in
determining the proper level for the termini of the sewer-pipes, and for other municipal purposes.
As a remuneration for its use, the eity will return to the Coast Survey Office, with the apparatus,
the reeord of tidal observations made at Providence.

As usual, im=prosecuting hydrography, several short series of tidal observations have been,
made by parties in this section in the eourse of the year. These, apart from their utility in the
adjustment of sonndings, yicld valuable results by comparison with the records made at the perma-
nent stations. :

Longitude of Cambridge, Mass., and of Washington, D. C.—~Under favorable circumstances, not-
withstanding untoward incidents which attended the proseeution of the plan of operations, the
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difference in longitude between Greenwich, England, and the observatories at Cambridge and
Washington, in the United States, has been well determined within the season,

The gencral plan of operations was prepared by Assistant J. 15, Hilgard, who conducted the
observations requisite in Europe. Those made at the western end of the French Atlantie cable
were directed by Assistant George W, Dean,

Professor Joseph Winlock, director of the Cambridge observatory, co-operated with tlie Coast
Survey observers; and, under the direction of Rear-Admiral Sands Superintendent, Professor
William Harkness, of the United States Naval Observatory at Washington, interchanged signals for
longitude with the observers at Cambridge.

At the outset, the general plan was to place Coast Survey observers at two astronomical sta-
tions, one at Duxbury, Mass., and the othier at Saint T’ierre, Miquelon, where the French telegraph-
cable first touches American ground.

Assistant Edward Goodfellow reached Saint Pierre on the 22d of May, and was received with
marked kindness by the French government officials, who unremittingly afforded every facility
possible for the work requisite at the western end of the telegraphic line. Unfortunately, the link
which passes from Saint Pierre to Duxbury was broken on the 29th of May, and in consequence a
change became necessary in the plan, arrangements having been made previously for recording
upon chronographs at Cambridge and Washington the longitude-signals”which passed from the
east throngh the station at Duxbury. At the request of Assistant Dean, the use of land-wires to
communicate with Miquelon was conceded, {ree of charge, by General Thomas T. Eckert, saperin-
tendent of the Western Union lines, and by H. I1. Ward, esq., superintendent of the New York, New-
foundland and London Telegraph. The same officers,” as in previous instances, co-operated in our
work by the detail of operators at the several stations.

As the Western Union Company use the * closed telegraph-cirewit,” while the London Company
operators use only the “ open cirenit,” the local managers, at the instance of Mr. Dean, made the
arrangements requisite for success in the desired interchange of signals through the telegraphic
wires. Some delay occurred in consequence of a defect in the main French cable near Drest; but
several series of signals for longitude-difference were successfully exchanged between Subassistant
F. Blake, jr., at Brest, on the coast of Franece, and Mr. Goodfellow, at Saint Pierre, on the night of
the 9th of July, and on each subsequent night favorable for observing stars, making seven nights
in all, preceding the 24th of July. In recording longitude-signals, ¢ personal and instrumeutal
retardations” were carefully noted by Assistant Goodfellow and Subassistant Blake: The length
of the telegraphic cable between Brest and Saint Pierre is about 2,590 geographical or 2,930 statute
miles. Tor difference of longitude between the extremities of the main cable, the result found from
the observations is, in time, 3* 26™ 45%2 right ascension.

On the 21stof July, clock-signals were successfuily exchanged by telegraph between Saint Pierre,
Cambridge, and Washington, and by the 9th of August the observers at the three stations had
satisfactorily interchanged signals on eight nights. The aggregate length of telegraph line used in
these operations is about 1,575 miles, of which 220 milesare under water in passing from Saint Pierre
to North Sidney, on Cape Breton Island. In the exchanges between Cambridge and Saint Pierre, two
¢ telegraph-repeaters” were in the eircuit, one at North Sidney and one at Saint Jobn, New Brunswick.
An additional repeater was used at Boston in exchanging between Miquelon and Washington. For
difference of longitude between Saint Pierre and Cambridge, the result found is, in time, 59~ 48%.8
right ascension.

At Saint Pierre, Mr. Goodfellow recorded 510 transits of 97 zenith and circumpolar stars with the
45-inch transit-instrument. The magnetic elements were at intervals determined there by his aid,
Mr. A. H. Scott. While these observations were in progress auroras were frequent, and decidedly
influenced the saspended magnets.

Assistant Goodfellow specially ackuowledges obligations for the facilities afforded to him by
Jolin Gott, esq., superintendent of the French cable station at Saint Pierre, and by his assistant, Mr,
George G. Ward ; also, for the kindness of A. M. Mackay, esy., superintendent of the Newfoundland
Telegraph,and for the assistance rendered by the operatorsat Saint Pierre and at poiuts in the British
provinees. By the courtesy of Admiral Surville, of the French Navy, commander of the fleet of
* the Antilles, Mr. Goodfellow and his aid, with the instruments and equipments used in the obser-
H. Ex, 240—-3



18 REPORT OF THE SUPERINTENDENT OF

vations, were taken from Saint Pierre in the flag-ship, and were landed at New York. The astronom-
ical station at Saint Pierre was carefully marked by a cut-granite post,in the top of which was inserted
a eopper bolt. Dy geodetic measurements, the station was also referred to Galentry Ilead light-
house.

In order to provide facilities for determining the personal equations of all the observers engaged
in this work, and for ascertaining whether the collimation of the instruments was in any way affected
by flexure of their transit-axes, Assistant Dean erected, by permission of the Director, a temporary
station in the grounds of the Ilarvard College observatery. Itsexact position is39 feet north,orin lat-
itude equal to 07,39, and 73.5 feet, or equal to 0”.98, or 0507, longitude, west of the great meridian-'
circle of the observatory. At the temporary station, a 46-inch transit-instrument was firmly adjusted
on granite piers, and 504 observations on the transits of 97 zenitl and circumpolar stars were recorded
by the observer, Mr. Edwin Smith, of the Coast Survey, under the direction of Professor Winlock,
‘When signals for longitude were exchanged, the clock-corrections were also carefully determined

- by the assistant observer in Cambridge observatory, Prof. W. A. Rogers.

For determining the personal equation of the several observers, the transit-instruments which
had been used at Brest and Saint Pierre were brought to Cambridge, and carefully adjusted on
brick piers in a line north and south with the transit used in the temporary observatory. The
three instruments were alike in size and construction.  Tarly in September, Professor Harkness, of
the United States Naval Observatory, joined Messrs. Goodfellow and Rogers. Observations were
conducted through several nights; each astronomer determining the correction of the same clock by
observing the same stars, and also by noting the transit of the same star upon alternate tallies or
groups of five lines. The meridian-cirele of the Cambridge observatory and alternately one ot
the three 46-inch transit-instruments of the Coast Survey were used in these observations. About
90 transits were noted by each of the observers for personal equation. Subsequently, Assistant
Goodfellow, Subassistant Blake, and Mr. Smith each made independent determinations of the
clock-correction with the three similar transit-instruments, using the same stars, and recording
upon the same chronograph by the same clock. The results found for their personal equations were
very satisfactory. As a further check, Messrs. Blake and Smith observed the transits of 82 stars
on four nights by noting times upon the alternate tallies. The absolute personal equation of each
obscrver was also well determined by noting with apparatus devised by DProfessor Rogers the
transits of an artificial star.

All the records of observations for longitude have been duplicated, and are now in the archives
of the Coast Survey Office.

SECTION IT.

ATLANTIC COAST AND SEA-PORTS OF CONNECTICUT, NEW YORK, NEW JERSEY, PENNSYLVANIA, AND
DELAWARE, INCLUDING BAYS AND RIVERS, (8keTcHES Nos. 4 AND §.)

Topography west of Point Judith.—Assistant A. M. Harrison resumed work with the plane-table
at a point about four miles westward of Point Judith on the 20th of August. The survey was
continued nntil the 19th of October, at which time the following summary was given of the results:

‘¢ The plane-table sheet has for its eastern limit the old post-road which runs from Sugar Loaf
Hill near Wakefield to the northern end of the Weeden road. From thence the survey was extended
south about six miles along the limit of the previous sheet, and westward nearly half a mile
beyond Cross’s Mills, or Charlestown. Inland the details were mapped to include the post-road
and other features within two and a half miles of the coast.”

“The character of the country is somewhat similar to that noticed last year. Large shallow
lagoons oceur, separated from the ocean by narrow strips of low sand-ridges. Back of these the
snrface undulates with a gradual upward slope, broken by a few hills. There are few streams, and
the large ponds which eonncet with the sea by sandy and shifting outlets are not navigable.”

“ Care was taken to represent the numerous inclosed depressions, which are marked features
upon the slopes and hills.”
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My, Bion Bradbury scrved in the topographical party as aid during the season. The following
is a summary of statistics :

Shoreline traced, (miles) .... .. ... ... . il e eo. 314
Marsh-line, (miles) ... ... e e e e ae e 304
Boads, (miles) ..o o e 54
Area of topograply, (square miles) Lo oo L el 131

The party of Assistant Harrvison was previously engaged in Section V1, and is now about to
resume operations in that section.

Station-marks.—In the course of the season, Assistant Johin Farley visited some of the primary
stations in this section, and made careful examination at cach with reference to the preservation
of the marks which had been placed for the identification of the points.  His report gives in detail
the present eondition of the stations at MeSparran, Spencer, Brown, or Indian Hill, Beacon Hill,
in Rhode Island, and Prospeet Hill, on Fisher’s Island, Coumecticut.  The report now in the archives
is accompanied by drawings and views of the vieinity of each of the points, and by others showing
the vertical contour of cach of the stations.  The ranges and other particulars furnished by Assistant
Farley are of special value for reference in any case that may call for local surveys near the station.
points.

Survey of New Haven Havbor, Connecticut—Field-work was resumed by Assistant R. M. Buache
at New Haven on the 8th of May, and was continued until the 26th of October,

“The low-water line, owing to the sloping character of the shores, presenting exteusive and
sometimes intricate flats, had to be determined by a special operation. The sarvey at first looked
no further than to the determination of the high and low water lines of the harbor, and the making
of soundings therein; but, to make the shores recognizable with relation to the hydrography, a
fringe of topography was found necessary, varying in width from 209 to 600 meters.”

Soundings were made within the shore-lines determined this season, and also beyoud the
motth of the barbor into Long Island Sound ; the lines in that direction extending to an even depth.

“ The season, except for the exeessive heats of midsummer, was favorable enough for the topog-
raphy, although exhausting to the field-operators, but peculiarly unfavorable for the hydrography,
fur it was unprecedentedly hazy and foggy, rendering impossible on some days the very shortest
sights, and therefore causing the loss of many days to the sounding-party.”

The statistics of the work at New Haven Habor are:

Harbor shore-line traced, (miles)..... .. ... ... ... - 264
Area of topography, (squarc miles). ..oovv i in e i 4
Number of soundings.....ooviiiiiiiiin aaae et Camaeas 12,990

This survey comprises an area of 184 square miles. Assistant Bache is now eugaged in the
office-work and other details connected with the survey.

Shoal off New Haven Harbor entrance.—At the instance of General G. K. Warren, in July, Assist-
ant ¥, H. Gerdes connceted with Capt. George Townsend, and was by him referred to a shoal
spot in the southeast approach to New Haven Harbor. The locality was developed by 536 casts
of the lead. Tidal observations were at the same time recorded at New Haven light-house, As.
sistant Gerdes found the least depth to be 19 feet at mean low water. The results of this survey
will appear on subsequent issues of the chart of Long Island Sound.

Serviee performed by the party of Assistant Gerdes between July and the middle of November
in the vicinity of New York will be referred to before closing notices of work in this section.

Physical survey of New York Harbor.—This work has made considerable progress during the
past season nnder the conduct of Mr. Henry Mitchell, who is charged with this kind of work i the
Coast Survey. Although it is only part of a general study of the physieal history of the coast, the
practical importanee of the information gathered has naturally made this a special point in our

" researclies,

The work of the past season has comprised the gauging of the East and North Rivers, besides
surveys for comparison on the Jersey Flats, and in Gowanus Bay, West Bank Channel, and Sandy
Hook Bay. In these operations, Assistants I. F. Nes and H. L. Marindio and Mr. 1. B. Pleasants
have co-operated with surveying-parties in the steamer Arago and the schooner Bowditeh. Mr.
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J. B. Weir was also engaged in the service with the schooner Hassler, The other observers relied
on were stndents from the scientific schools,who volunteered for the service during their vacations.

Tucidentally, a few special surveys were made at the suggestion of the board of commissioners
of pilots and the department of” docks of the city of New York. Among these was the examina-
tion of the anchorage in the lower bay after the grounding of the Spanish frigate Numancia, which
vessel, as it proved, ad becn placed beyond the best mooring-ground. Mr, Mitchell wrote an
official report concerning the matter, in which he showed from suarveys by Mr. Nes and others that
there was ample room for foarteen such vessels as the Nwmaneia to anchor in safety in the lower,
bay without tear of touching bottom under any circumstances. In a communieation from General
George B. McClellan, written in behalf of the department of docks of the city of New York, dated the
20th of Juve, 1 was requested to designate proper places for depositing material dredged from the
city-slips. The commissioners of pilots, having in view the preservation of the harbor, had refused
to sanction further deposits of this kind within the harbor-limits, because, from the tenor of my
report of last year upon the increase of the Jersey Flats, they feared that no place could be found
where these deposits would not be, directly or indireetly, injurious to the port. In advance, how-
ever, having no doubt that there were localities where these deposits would be harmless, I had
requested Captain Pattersou, hydrographic iuspector, and Mr. Mitchell, chief of physical hydrog.
raphy, to select suitable sites. These were promptly pointed out to the engineer in chief of the
department of docks, and were approved by the board of pilot commissioners.—(Appendix No. 15.)

The site ultimately preferred is on the eastern shore of Staten Island, and the survey since
made seems to justify the selection. The only doubtful point in the West Bank Channel, which
skirts the shore of Staten Island, is the ¢Bulkhead’ at the upper end, near the Narrows, where it
joins the main channel. A very close survey was made here, so that the least change could here-
after be detected.

The department of docks furnished steamers and men for the examination of the dumping-
ground, and defrayed expenditures incurred by the party engaged in the speeial investigation.

I’rom the results of the physical survey, valnable information has been furnished to the United
States commissioners in reference to proper pier-lines for Brooklyn, and that board has paid part
of the expenses of the season.

Mr. Nes is now preparing to resume duty in Section IV, where he had been engaged in the
preceding winter.

Shore line survey of Gowanus Bay~This survey was made by Assistant F. W, Dorr early in
November, in order to facilitate the progress of the hydrographic party of Assistant Nes, who was
then sounding in the adjacent parts of New York Harbor. Many docks had been built within the
past fifteen years, and so much of the marsh and fats filled up that it was found impracticable to
plot the desired soundings without a correct shore-line.

The resurvey by Mr. Dorr and bis aid, Mr. W. E. MeClintoek, represents the shore of Gowanus
Bay as it now is, from the seuth eud of the old Atlantic dock pier, at Red Hook, to Hunt’s whazf,
or for a distance of about two miles. Outside of the limits named, the changes have been slight,
Extensive alterations have been made, however, between Red IIook and the Brooklyn Canal,
especially by the Erie Dock Company, the Brooklyn Canal Company, and, most of all, by the pro-
jected improvements of the Erie Basin Company. The resurvey shows the exact condition of the
water-margin and soundings in Gowanus Bay as they are at this time,

After defining the structures by which changes had been occasioned, Assistant Dorr thus
remarks, in reference to the contour of parts of New York Harbor not yet so altered in outline:
‘“The absolute identity between the resurvey and parts of the survey made for the harbor commis-
sioners some years ago, and along which no alterations have yet been artificially made, would not
be matter of surprise to any one who knew that careful accuracy always distinguished the work of
the assistant by whom the first-mentioned survey was made——the late General Samuel A. Gilbert,
Such exact eoincidence in surveys, made at long intervals of time and based on different triangula.
tion-points, is always a matter of satisfaction, although ouly what ought to be expected.”

The aggregate of shore-line, docks, and piers traced by the party of Assistant Dorr was thirteen
miles.

Survey of Newark Bay, Hackensack River, and Ruritan River, New Jerscy.~In the latter part of
August, Assistant Gerdes inspected and revised in several places the bydrograpby of Newark Bay.
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Along the lower part of Hackensack River, all the termini of railroads that pass to the ferries
and the recently-erected Lridges were added to the working-sheet of last year. The plane-table
_ survey of the Hackensack was extended to the head of navigation ; afringe of topography as usual
marking the banks. The river was developed by close soundings.

Similar work was intended to include the navigable part of the Passaic River, bat the use of the
plane-fable was found to be impracticable along its wooded bank without the previous determina-
tion of peints by a triangulation-party. Provision will be made for that serviee hereafter.  Of the
Raritan River, Mr. Gerdes made a plane-table aud bydrographic survey, showing the shores and the
depths of water between Amboy and vhe brick-yards and factories which are about five miles above
New Brunswick.

The soundings which appear on the returned charts of Assistaut Gerdes were adjusted by about
2,500 tidal observations in the aggregate, made at two stations in Newark Bay, at one in the Haek-
ensack, and at a station in Raritan Bay. The general statistics arve:

Shore-line surveyed, (miles) . ..... ... L .. oLl L. PN . 33
Signals determined ... ... . . ol e e G4
Miles runinsonnding ... ... .. ... .o oL e il e 241
Angles measured .. ... ... Lo 3, 440
Casts of thelead ... ... oo i e 19, 140

The party erected 35 signals and oceupied 40 shore -stations with the theodolite. Assistant Gerdes
continuned work in the field until the 15th of November. Suabassistant C. P. Dillaway was attached
to his party, and he was aided also by Messrs. C. A, Ives and H. Gerdes. The schooner Dana
used in the service liere noticed, was sent to Baltimore when operations closed for the season.

Triangulation of Lake Champlain.—This work has been completed by two parties, who had been
elsewhere engaged during part of the season, as will be specified in closing this unotice of their
operations.

Assistant 8. C. MeCorkle resumed the triangulation of Lake Champlain ou the 1st of June by
oceupying stations near Burlington, Vt., and on the opposite or New York side at Ligonier Puint,
Thence on going southward hie occupied successive points, and extended the triangulation to Crown
Point. In the course of his work, Mr. McCorkle determined approximately the positions of Mount
Mansfield, Camel’s Hump, Peare’s Mountain, and Snake Mouutain, in Verment, and Boguet Mount-
ain, in New York. On the east side of the lake, he selected points for the secondary triangulation
at intervals quite to the elevated ground back of Saint Albans; and like points, accessible without
difficulty, were selected on the New York side. The longest line observed in the triangulation is
fifteen miles.

After completing the angular measurements, Assistant McCorkle repaired to Crown Point, and
assisted in determining the length of the base-line, which was measured there by Assistant R. E.
Halter befween the 21st and 23th of September. Mr. MeCorkle oecupied three stations near
Crown Point, and after connecting the base-line with his triangulation discharged his party.

The triangulation of the southern end of the lake was taken up at Crowun Point by Assistant
Halter, and was extended to Whitehall. He was aided in the field by Messrs. B. A. Colonna and
D. 8. Wolcott. Assistant M¢Corkle was aided in the work Dbetween Crown Point and Bnrlington
by Mr. R. P. Maynard. The statistics of the two parties are:

Signalserected. . . ... o oo i e i e e e T4
Stations occupied. .. ... ... et iiei e 37
Angles determined....... ... . L e 836
Number of observations.............ccocoaniits e e §, 382

The base-line measured at Crown Point is about three miles in length.

Assistant Halter had been previously engaged in Section VIII, and Assistant McCorkle in

" Section 1I. The former is now in service in Section 1V, and Mr, McCorkle in Section IX.
Topography of Plattsburgh, N. Y., and of Burlington, Vt—To complete the survey of the upper

part of Lake Chawmplain, & party was assigned in the summer to map the topographieal details

around Burlington and the surface-features of the shores of Camberland Bay, including the town

of Plattsburg.
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Field-operatious were commenced in this section by the party of Assistant H. G. Ogden on
the 13th of July, and elosed on the 18th of October. Preparations have since been made for
resuming topographical service on the coast of the Gulf of Mexico.

At Burlington, Mr. Ogden extended his survey to about a mile north of the c¢ity, and south-
ward to about two miles beyond the corporate limits,

Mr. Andrew Braid, the aid in the party, worked with o separate plane-table in the survey of
Plattsburg, but rejoined Assistant Ogden for tracing the contour-lines belonging to the two sheets
of work. These detailed surveys will doubtless suffice for a long period to meet any ordinary loecal:
purpose that may come into view. The statistics of the work are :

Shoredine traced, (miles) . ... .. . . oo i e i e 12§
Creeks, (miles) <. oo L e e i 04
Roads, (miles)...... ... L L0 e e 98
Area of topography, (square miles). . ... .. ... il il i e 19

Tle previous work of this party will be noticed under the head of Section VII.

Hydrography of Lake Champlain.—Soundings in the northern, and by mueh the larger, part of
Liake Champlain have been nearly completed within the season.

Three hydrographic sheets returned by Subassistant L. B. Wright show, in the northwest arm
of the lake, characteristic soundings between Cumberland Head and the north end of Isle la Motte ;
and, in the northeast part of the lake, soundings from Burlington northward to the upper end
of Butler’s Island.

At the upper limit named in the northiwest arm, soundings were taken up by Assistant Charles
Junken, and were extended northward so as to develop the lake-waters within the United States
boundary.

The soundings adjacent to the shores of the lake, in the vicinity of Saint Albans Bay, Mallet's
Bay, and on the west side north of Cumberland Head, were made by a boat-party in charge of Mr.
Joseph Hergesheimer. Depths were determined at intervals on lines making, in the aggregate,
805 miles. This work was closed on the 19th of October.

The steamer Fathomer was employed Ly the party of Mr. Wright, whose statistics of work are
thus reported :

Milesrun in sounding . .. .. ... L oo 1,125

ADGIes . e 7,948

Number of soundings...... ..o o e il 31,918
The statistics reported by Assistant Junken are : ’

Miles run in 8ounding . ..o . e et iiaeeaaa 481

Angles ........... e, e e s ceee 5,937

Number of Soundings...... ..o i i ier e 37, 350

Messrs. T. J. Lowry, F. W. Ring, and M. M. Defrees served as aids in prosecnting the hydrog-
raphy. Subassistant Wright is now engaged in Section 1X, and Mr. Hergesbheimer in Section VIII.

Triengulation near Barnegat, N, J—Karly in July, Subassistant ¥. W. Perkins and his aid,
Mr. J. F. Pratt, restored the two principal signals near Mount Holly, and without delay resumed
angular measurements for extending the triangulation toward Barnegat. Four primary stations
were occupied with the theodolite. The additional statistics are :

Points determined . .. ... i i i it te e e n it 5
Objects observed on ..c.oevnhiieniiiiiannnnn st asecee e 13
Anglesmeasured. ... ... .. L e 41
Number of observations .... ... ... ..o .. . L) e e et .- 3,108

One of the tripods, 60 feet in height, erected in the preceding season, having been wantonly
burned in the course of last winter, the erection of another caused delay in the measurement of
angles. During the summer of next year,it is hoped that the work may be closed by geodetic con-
neetion with Barnegat light-house, and with a station south of it on the coast of New Jersey.

Mr. Perkins kept the field in this section until the middle of November. His previous occu-
pation will be detailed under the head of Seetion VII.



THE UNITED STATES COAST SURVEY. 23

Topography of the coast near Tuckerton, N.J—In accordance with instructions, Assistant C.
M. Bache resumed work with the plane-table on the Gth of July. The region surveved lies along
the coast between Tuckerton and Manahawken; the road between the two towns being the limit
of topography on the western side, On the east, the work extends to the ocean-beach, and includes
the intervening bay and part of the recently-constructed Tuckerton Railroad. TIn all, an area of
fifty-five square miles is represented by the plane-table sheet. Some details to the southward of
Tuckerton remain to be mapped in order to complete the survey of the coast of New Jersey between
Barnegat and Great Bay.

Subassistant H. W. Bache was attached to this topographical party. Mr. G. D. Rand served
as akl. TIield-work was continued nntil the close of November, when the statistics reported were :

Shoredinesorveyed, (niles). .. ... ...l e 190
Roads, (miles). .. ... ... ... Lol e 47
Area of topography, (square miles) .. ... ... . L. .. oLl 43

Under Section IV, mention will be made of the work performed by this party daring the pre.
ceding winter and spring.

Hydrography between Little Egg Harbor and Absecom Bay, Naw Jersey.—The party of Sub-
assistant W, L. Vinal erected signals in July, and early in the following month took up soundings
with the schooner Bailey. Great Bay had been sounded by the late bulnsxlstant Harding. Mr.
Vinal extended the hydrography of that vieinity to include the navigable part of Mullica River at
the head of Great Bay, and also the seaward approaches to New Inlet, southward of Little Egg
Harbor light-bouse. Soundings were continued southward and westward along the ecoast of New
Jdersey to a point about four miles below Absecom Inlet. Inside of the shoreline, all the interven-
ing waters were developed. These are known as Grassy Bay, Little Bay, Reed's Bay, and Absccom
Bay. All are, however, connected by sea-water channels., The soundings were all reduced to the
plane of mean low water {rcm tidal cbservations recorded for the purpose on a tide-gauge near
Atlantic Ciy, and on two others within the hydrographic limits, The party erected twenty-four
signals on shore, and twenty-seven stations were occupied with the theodolite. Thirty-five signals
were determined in position. The general statistics of the work are:

Miles ran in sounding . ... oo e 379
o

Anglesmeasured. ... .ot iiiiea i e ne e ceee e 3,226

Nuamber of soundings............... e et enee e, v1,221

Twelve buoys were determined in position. The records of the work and the four resulting
hydrographic sheets are now on file in the office.

Messrs. J. J. vans and L. A. Bailey served as aids, and accompanied Subassistant Vinal to
Section V, where the party was engaged in the preceding winter, as will he stated further ou in
this report.

Triangulation of Schuylkill River, Pemnsylvania—Iiceld-work pertaining to the hydrographic
survey made last winter of the Schuylkill River at Philadelphia was completed in May by Assist-
ant 8. C. McCorkle. Eighteen points were determined, to inclunde about eight miles of the conrse
of the river, between League Island and Fairmount. The statistics are:

Signalserected . ... ..o i e 7
Stations occupied....... ...... e e e e e e e e ]
Observations with theodolite.... .. .......... e e e et 612

The hydrographic survey having preceded, the data furmshed by Assistant McCorkle were
applied in plotting the soundings made by the party of Assistant Nes. The chart of this work is
now complete.

Assistant McCorkle was oceupied during the summer on the shores of Lake Champlain, as
already stated.

Tidal observations.—The self-registering tide-gange at Governor’s Island, in New York Harbor,
has been kept running as usual by Mr. R. T. Bassett, who also makes, for purposes of eomparison,
day-observations on the tides with a box-gauge, at Hamilton avenune ferry, in Brooklyn. These
series have been kept up, with occasional interruptions, for a number of years, and, as mentioned
. in previous reports, have furnished data of much local importunce. For thie improvements now in
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progress in the v1c1mt5 of New York City, theresults given by the recorded series of tidal observa-
tions are of vital consequence.

In order to determine the relations of the tides of the inner harbor to those of the connected
waters, it will be necessary to have simultaneous observations at other points. With this require-
ment in view, two tide-gauges have been made on a new plan, with single cylinders. One of these
instruments will be put up at Sandy Hook and the other on the wharf-line at New York City.

SECTION III.

ATLANTIC COAST, AND BAYS OF MARYLAND AND VIRGINIA, INCLUDING SEA-PORTS AND RIVERS,
(SkrTCH No. 6.)

Topography and hydrography of James River, Virginia.—The detailed survey of the James River
was commenced near Newport News on the 12th of December, 1871, by the party of Assistant J.
W. Donn.

¢ Because of the severity of the winter, it was necessary, for the safety of the vessel and for ordi-
nary comtfort, to occupy the earlier part of the season in work on the estuaries of the river. Pagan
Creek and its branches, and a margin along the south shore of the James River for several miles
above and below the mouth of the ereek, together with the hydrography of Lthe immediate vicinity,
were surveyed before the close of the winter. As soon as practicable, the work was resumed and
continued without serious interruption until the approach of summer. I‘requent gales of wind pre-
vented rapid progress, as did also the oceasionally violent currents in the river.”

Mr. Donn’s survey includes both banks of the James River, and soundings within the river-course
for about fifteen miles above Newport News. His operations for the season in this seetion closed
with the survey of Warwick River and part of Malberry Tsland, which separates it from the main
stream. The statistics are :

Shore-line surveyed, (miles)......... ... ... .. ..o, 175
Roads, (MIles) . ... v i et e e e 96
Area of topography, (square miles)........ . ... ... L.l G5
Miles run insounding. .. ... oo i 1,003
Angles determined........ ... iiiiiiee i ena e e 8, 064
Castsof thelead...... ..o i 65, 272

Assistant Donn was aided in this section and in Section I by Messrs. 8. N. Ogden and F. C.
Donn. The party is now again at work on the James River,

Hydrography of Elizabeth River, Virginia.—On the last return of the steamer Bibb to Norfolk, after
being in service on the Hatteras Shoals, as wili be mentioned nnder the head of Section 1V, the
vessel was found to be no longer sea-worthy. In order, therefore, to complete the working-season
for which the crew haid been engaged, Acting Master Robert Platt was directed to sound out the
main channel and the estuaries of ElizabethRiver. This service occupied the party during Novem-
ber and December, and the hydrography is yet in progress. Acting Master Platt, aided by Mr. J.
B. Adamson, determined points along the shores to gnide in the soundings. Arrangements have
been made for the shore-line survey this winter, to include the river and its branches. The hydrog-
raphy now includes the following statisties :

Miles run in sounding . . ... i e e,
Angles measured.............. ... ..
Number of soundings. ... ... it et i it i e

The present winter has been unusaally severe ; Norfolk harbor being at times obstructed by ice.

Geodetic conrection.—Reconnaissance hias been made for extending the primary triangulation
from the Blue Ridge westward toward the Ohio River as part of the geodetic econnection between
the Atlantic coast and the Pacific coast of the United States. Assistant A. T. Mosman took the
field in this section on the 1st of September, and between that date and the 10th of November
made a thorough reconnaissance of the region between the Blue Ridge and the Monongahela River,
including parts of Maryland, Pennsylvania, Virginia, and West Virginia. He presented a scheme
for the geodetic series, on which are included also secondary points for the local State surveys and
bases for extending the triangnlation north and south of the main chain, the base of which is the



THE UNITEDYSTATES COAST SURVEY. 25

line joining Maryland Heights and Mount Marshall. Mr. Mosman reports that it is practicable to
carry the main triangulation throagh to the Ohio River along the forticth parallel, but suggests
the examination of the country along the thirty-ninth parallel previons to the determination of
points in the geodetic connection.

Mr. Mosman had been previously cngaged in Section V, where he is now in the field, Mention
of his occupation during the early part of the year will ba made under that head.

Tidal observations.—The series of tidal observations, with a self-registering gauge, at Old Point
Comfort, Va., has been continued by Mr. W, J. Bodell. Few interruptions have occurred within
the year; though in former seasons the series was broken by causes which have been mentioned in
preceding reports. The apparatus is good; but, owing to the decay of the parts of the wharf leading
to the pier on which the gauge is placed, it will soon become necessary to move the instrument to
the steamboat-wharf. The order of General Barry provides for the future accommodation of the
gauge in a building belonging to the Quartermaster’s Department at Fortress Monroe.

SECTION IV.

ATLANTIC COAST AND SOUNDS OF NORTH CAROLINA, INCLUDING SEA-PORTS AND RIVERS, (SketcH
No.7.)

Triangulation of Pamplico Sound, Norih Carolina.—In continuation of ficld-work in this section,
Assistant G. A, Fairfield reached Newbern in the middle of December, 1871, and withont delay
fitted out the stcamer Hitcheock for the use of his party. The first duty was to furnish poiuts for
the topographieal party of Assistant Iardella, who had been directed to survey the vicinity of Cedar
Island. At one of the southern lines of the triangulation of Pamplico Seund Mr. Fairfield started,
and at intervals determined stations as far southward as Hall's Point. The intention was to push
the triangulation so as to connect with stations on Core Sound; but, owing to very stormy weather
and the necessity of providing points for another party in Pamplico Sound, the connection was
impracticable. The triangulation desired will be made by an advance {rom the southward. After
computing the positions determined along Cedar Island, Mr. Fairfield took up the triangulation of
Pungo River, and extended that work to the head of navigation at Leechville, where the party
closed operations on the 1st of May. The remainder of that month was occupied by Assistant
Fairficld in reconnaissance for further extending the triangnlation so as to include the main body
of Pamplico Sound. All the records and computations due from the party have been received at the
Office. The statistics of field-work are: :

Signalserected. ... .. ... o i e it aan e 23
Stations occupied . . ..o oo e i e e 23
Points determined. ... ... e 30
Apglesmeasured .. ... . ... e e itie e 150
Number of Observations. cueeee oo i i e 3,816

Mr. B. A. Colonna, the aid in the party, erected most of the signals, and took part also in the
angular measurements until the 25th of May, when he was assigned to daty in the party of Assist-
ant Catts.

Assistant Fairfield i8 now prosecuting the general triangalation of Pamplico Sound. Daring
the sammer he was engaged in field-daty in Section I.

Topography of Washington, N. C.—Assistant F. W. Dorr reached Washington, N. C., on the
12th of December, 1871, and without delay organized his party for topographical serviee, using, as
heretofore, the halk of the old steamer Hetzel for transportation.

“1n order to represent properly the approaches to the city and its intricate wharf-line, as well

-a8 the numerous obstructions, natural and artificial, in the river, the sheet was projected on a scale
larger than those representing the main part of Pamplico River. This provision was fortunate, as,
when the work was nearly complete, application was made by the mayor, I&. 8. Myers, esq., for a
copy of the survey, official action being then in progress for dredging some of the shoals in the
channel.” :

H. Ex. 240-—-—;4
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Mr. Dorr’s sarvey was extended abont two miles above the eity, to the junction of Tar River
and Tranter’s Creek, which form the Pamplico River. The lines of fortification erected at Wash-
ington in the recent war are yet generally in good preservation. Such as remain were carefully
marked on the plane-table sheet. The detailed survey was completed on the Tth of March, after
which date the party was engaged at another site of work in this section. A synopsis is appended
of the topographical details in the approaches to Washington:

Shore line surveyed, {miles)......... cets eeeeaeemebeee e e e 9
Creeks, (IIles) vo vt it i i i e e i e e e e 111
Roads, (MI1e8) - o u it i e i e i e et et e 126
Fortifications, (miles). . . ... .o oot 2%
25

Area of topography, (squaremiles) ... .. ... .. . Liiiieiiiis

The plane-table survey of Pamplico River and its branches is now complete.

Topography of Pungo River, North Carolina.—The party of Assistant Dorr, in the Hetzel, the
hulk baving been towed by the Arago, reached the mouth of Pungo River on the 12th of March.
Untavorable weather, which had some time prevailed, impeded work with the plane-table during
several successive weeks, but the lower sheet of Pungo River was finished early in May. The
detailed survey includes the banks of the main stream and its branches as far up as Pungo Creek,
on the west side, and Duran’s Point on the eastern side.

“Pungo River is nearly 3 miles wide at its mouth, and nowhere less than 2 miles in width
as far up as Duraw’s Point, a distanece of abont 8 miles. Although long shoals make out from the
various points along the river, the channel is wide, and 3 fathoms can be carried as far up
as the mouth of Pungo Creek, beyond which the work will be extended in the course of next
season.”

After closing work, the return of the party was delayed by calms; but, on the arrival of the
rev enue-cutter Stevens, Captain Abbey kindly took the Hetzel in tow. The hulk was laid up as
usual at Washington, N. C.

Mr. W. E. McClintock served as aid in the party of Mr. Dorr in this section, and also in Sec-
tion 1, during the summer. The statistics of the survey of the ungo are:

Shiore-line traced, (milesy................ et eee e ame it e 97
Streams, (miles).....oooiiir it sl e e iima e 108
Roads, (miles) .. ccemenieaai o, t e amee it eeeeaaana i aaaaaa 122
Area, including river, (square miles) ... ... il 60

The party is now at work on the upper part of Pungo River.

Topography of Cape Hatteras, North Carolina.—Assistant C.T. Iardella commenced on the coast
about four miles north of Cape Hatteras on the 16th of January, and prosgecuted field-work until
the middle of February, Heavy gales then setting in made it impracticable fo continue the survey.
His party was consequently transferred to another intended site of work, the detailsof which will be
mentioned presently. TField-service was resumed near the cape on the 17th of April, and was closed
on the 3d of May., The returned topographical sheet shows Hatteras Inlet, Cape Hatteras, and
the intervening coast. In reference to changes in the shore-line, Assistant Iardella reports, “On
the outer beach, at the extreme end of the cape, the shore has been washed away 612 meters,
while the cove has filled up 250 meters.”

#“At East Inlet, land has made out 770 meters, but nearly the whole of Fort Hatteras has been
washed away within the year. Where the Commissary was recently, there is now a depth of 9 feet
of water. But little change has taken place at West Inlet. The southern point has made out 300
meters since the previous survey, and the north and south points have shifted eastward to about
the same distance.”

Mr. Jardella determined, and marked on his plane-table sheet, the positions of the ten buoys
which mark the sailing-eourse from sea, through Hatteras Inlet, into Pamplico Sound. The general
statistics of this work are:

Signals erected and determined....c.... .o it it 9
Shore-line surveyed, (miles) ................. PSR 44
Roads and water-courses, (miles)..... S 30

Areca of topography, (squaremiles)......... ... ... .. ... ... ceeannn ‘e iaeaas 15
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In the interval, during which the survey of Cape Hatteras was interrupted, the survey noticed
under the next head was commenced by the same party.

Topography of Cedar Island Bay—In February and March, Assistant Iardella, with thie schooner
Bowditeh, moved into Pamplico Sound, and prosecuted the survey from Point of Marsh castward
to the shore of Core Sound. The topographical sheet represents the south brauch of Pamplico
Sound, known as Cedar Island Bay. Several small bays setting in on the west side of Core Sound
were also embraced in the detailed survey. During part of the month of April, the party was
engaged at Cape Hatteras, but resumed and extended work to include all the branches of Cedar
Island Bay.

Assistant Iardella was aided in field and office work by Mr. W, C. Hodgkins. The statistics are:

Signals erected . .. ... . e 19
Shore-line traced, (miles) . ......_ . ... iiiliiaeiieen 170
Roads, (miles) ... oo e 54
Area of topography, (square miles). .. ... .o ... iiiiii i i 68

This party was subsequently employed in work which has been noticed under the head of See-
tion 1. Mr. Tardella is now engaged in prosecuting the survey along the west side of Core Sound.

Hydrography of Pamplico Sound and its Rivers.—Assistant T, F, Nes took command of the
steamer Arago on the 20th of January. After a short trial-trip, to prove the engine, the vessel was
started from Baltimore, but was detained some days by ice, and did not reach Newbern until the
17th day of Febrnary. In the course of the season, three sites of work were oceupied by the party.
Assistant Dorr having furnished a tracing from lLis sarvey of thie lower part of Pungo River,
sonndings were commenced without delay, and were continued until the Arago was driven from
her anchorage by a heavy gale that occurred early in March. On his arrival at Washington, N, C.,
Assistant Nes wag informed of the call mentioned in the preceding notice, relative to the hydrog-
raphy of the upper part of Pamplico River, which, being included in the plan of work for the year,
was at once undertaken. Mr. Nes established a tide-gange and erected signals, aud, after confer-
ring with a committee of the business-men of Washington, N. C., sounded out the channel of Pamplico
River from Cedar Point upward to the junction of the Tar River. Five unusually cold days were
employed in this work, which was pressed at the request of the city-anthorities, though the weather
at the time was unfit for sounding. The hydrograpby eof the lower part of the Pamplico River
bad been previously completed. Taking the hulk of the Hetzel in tow, the Arago returned to
Pungo River, and finished soundings in the main stream and branches within the plane-table
limits occupied this season by Assistant Dorr. Hydrographic work in that river was closed on
the 13th of April.

As soon as practicable, the hydrography of Pamplico Sound was resumed. The part developed
this year lies between Royal Shoal light-house and Brant Island, and everywhere, except along
the north side of the chart, the recent soundings conmeet with soundings made in former seasons,

Bell’s Bay, one of the branches of Pamplico Souud, near the entrance of Pamplico River, was
also sounded out by the party of Assistant Nes by mecans of poiuts used in the survey of the last-
named river, The shore-line of Bell’s Bay yet remains to be traced.

The steamer Arago returned to Baltimore on the 20th of May. Assistant Nes was engaged
during the summer in Section II, as already stated. In Pamplico Sound, Subassistant C. P. Dil-
laway served in his party. The statistics of that work are:

Miles runin sounding .. ..co . i cee- 6359
Angles measured . ... ... L. iiee i e iiiiaaaaeaae 4,013
Number of 8oundings. . ... oe ittt i i s e e 46, 803

All thebuoys within the hydrographic limits were determined in position. Tides wer» observed
_at four stations. Soundings were adjusted in position by seventy-three signals put up on shore by
the party. Sixty points on shore were occupied with the theodolite.

Assigtant Nes is now prosecuting the hydrography of the main body of Pamnplico Sound.

Hydrography of Haiteras Shoals.—After repairs needed in order to keep the steamer Libb afioat
for the remainder of the season, the hydrographic party of Acting Master Robert Platt left Norfolk
~ with that vessel on the 2d of July to complete soundings in the vicinity of the Hatteras Shoals.
Several days were occupied in resetting signals to be used along the coast, and in establishing a tidal
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station. Every favorable opportunity was employed until the 26th of August in sounding around
the shoals known as the Inner and Outer Diamond. *‘ Beginning with the south point of Cape
Hatteras beach, the bottom is veryuneven. Between the pitch of the cape and the Inner Diamond,
there are many lumps with only 6 and 8 feet of water in them. In the inner slough, several places
were found with only 14 and 18 feet water. On the Inner Diamond there is as little as 4 feet, but
this shoal may not be counsidered dangerous, as it nearly always shows itself Dy breakers, and is
near the land. Many spots north and east of that shoal have only 18 feet of water on them. The
buoys have all disappeared from the innerslough, and that passage should not be attempted unless
the navigator is well acquainted with the vicinity of Hatteras Shoals. Between the Inner and
Ouater Diamond is a passage, now buoyed, known as the Outer Slough. This is perfectly safe for
vessels drawing less than 14 feet. The Outer Diamound has b feet, and on the north side is very
steep; the deep water on that side running close to the shoal. On the south side, however, and on
the southeast side, the water shoals gradually, making the approach safe while the lead is going.
The Outer Diamond shows at all times by breakers, except in calms of several days duration.”

“ Bast of the Outer Diamond, and two and a half miles from it, is a dangerous shoal SE. § 8.
(magnetic) and cight and a third nautical miles from Hatteras light-house. This shoal has 11 fect
water, and 10 fathoms within a quarter of a mile to the eastward.”

Acting Master Platt recommends that in passing the Hatteras Shoals, heavy-draught vessels
should in day-time keep the white part of the light-house barely in view on the horizon; and, at
night, that such vessels, unless very sure of position, should not keep in less than 10 fathoms.

Only one vessel has been available for the hydrographic survey off Cape Hatteras; but the
distance from land of some of the dangers in that vicinity makes an additional vessel expedient,
to serve as a stationary object in the determination of angles of position. In the absence of such
facilities, Hatteras light-bouse was used by the party as a theodolite-station. The tides were
recorded at Hatteras Inlet for adjusting the hydrograpby of the shoals. A synopsisin the records
of the work shows ;

Miles run in sounding................. N 520
Anglesmeasured. ... ooor it iiiiiii e e Ceceaaaann i 2,997
Number of soundings. ... oo oiiur it iiiaenan. feeeranaeaaans .. 18,003

Messrs. J. B. Adamson and C. L. Gardner aided in the hydrography and in office-work pertain-
ing to it. The party in the steamer Bibb was subsequently engaged in Section IIL

Topography of Bear’s Inlet and Brown’s Inlet, North Carolina.—In continuation of the detailed
survey of the coast of North Carolina below Bogue Inlet, Assistant C. M. Bache reached Swans-
boro’ on the 12th day of ¥ebruary, and there joined with the previous work of Assistant Adams,
who had filled in details from Beaufort to Bogue Inlet, and fraced the coast-line as low down as
New Inlet. The topography back of that shoreline was filled by the party of Assistant Bache.
Subassistant H. M. De Wees and .H. W, Bache assisted in the work. An area of twenty square
miles is represented by the plane-table sheet. The party returned early in May, and took up
service in Section 1I.

Assistant Whiting inspected the plane-table work while it was in progress on the coast of
North Carolina, and found it correct in plan and details. The season being exceptionally cold, the
party of Assistant Bache suffered in passing from Beaufort to their working-ground, and were
much hindered afterward by inclement weather.

SECTION V.

ATLANTIC COAST AND SEA-WATER CHANNELS OF SOUTH CAROLINA AND GEORGIA, INCLUDING
SOUNDS, HARBORS, AND RIVERS, (Skercu No. 8.)

Hydrography of the Cape Fear entrances—With a party in the schooner Bailey, the hydrography
of the Cape Fear entrances was taken up at the end of December, 1871, by Subassistant W. 1. Vinal.
Major Craighill, of the United States Engineers, having under consideration the improvement of
the channels, signals were erected and soundings were mmade in accordance with the wishes of that
officer. The work was jnspected in February by Assistant Henry Mitchell, who advised with the
party in regard to observations on the currents. Profiles and cross-sections were also made of the
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narrow strip of land at the northern end of Smith’s Island. Mr, Vinal reports that the shore-line
of that island is changing rapidly in the vicinity of Bald Hcad Point and near New Iulet. He
carefully traced the water-line in both places as it now cxists. The party was engaged in sounding
the Cape Fear channels until the 7th of June. Among the developments made are the following:
A new channel, with 9 feet of water, at the western entrance ; a channel, now in use at New Inlet,
that of 1866 being no longer used.

The hydrographic sheet shows the crib-work constructed at the head of Smith’s Island by the
Corps of Engineers; the catch-sand fences, intended for preserving the littoral cordon; and the
ground which efforts will be made to keep from rapid degradation by the cultivation of grass.

Each of the current-stations was occupied during thirteen hours, and records were made at
each of the rate at and under the surface of the water. While the party was sounding at the
western entrance, assistance was rendered by Captain Carson with the revenue-cutter Seward on
several occasions.

Mr. J. J. Evans aided in the service afloat and also in the field and office work. The general
statistics are :

Signals erected.... .. e e et et e eme et et aae e e 59
Miles of shore-line traced. ... ....ci oot i e e 133
Miles run in SOUNAIDg . oot iae it it i e i ettt 4438
Angles measured. ..o oot A P 3,221
Number of S0undings ..o ein it o i it e it can 54, 950

Seventeen buoys were determined in position, and the working-sheefs mark the places of as
many wrecks. )

The schooner Bailey, after repairs at Baltimore, was subsequently in service with the party, as
mentioned upder the head of Section II. Subassistant Vinal is now engaged in the hydrography
of Cape Fear River.

Survey between Little River entrance and Winyah entrance, South Carolina.—Subassistant O. H.
Tittmann commenced on the 1st of January with a view of developing a stretch of the coast-line
of about 60 miles, along which triangulation by ordinary means is impracticable. Two triangula-
tion-points on the upper side of Winyah Bay furnishing a base and azimuth, other stations in
connection with them were occupied in the usual way with the theodolite to cross the North Inlet
marshes, beyond which no natural facilities for triangulation are found along the beach. In going
porthward, the beach was measured in the lopgest lines practicable by means of a steel tape, and
the adjacent topography was sketched in as the measurement advanced.

The first opening which interrupts the continuity of the beach is Butler's Inlet. On the adja-
cent island, several houses were determined in position, and as points they will be aseful in prose.
cuting offshore hydrography ; the uniform outline of the woods which back the view from sea on
the low flat coast making it extremely difficult to distinguish any other objects. The beach of
Debidue Island, moreover, is subject to great changes of outiine under the influencs of northeast
storms. While Mr. Tittmann was there at work, an old house near the high-water line was washed
away, and also some of the posts set to guide in the beach-measurement,.

Midway Inlet, at the head of Pawley’s Island, is like Butler’s Inlet, too shallow to admit any
except row-boats; but Murrell’s Inlet, 5 miles to the northward, though it has bat little water on
the bar, has much more water, and was the refuge of small blockade-runners in the late war.
Thence on, the coast-line tends to the eastward and becomes more stable, as Subassistant Tittmann
observed by the remains of structures for making salt at and below the high-water line.

The topographby of the region is simple, consisting mainly of pine-woods. About Murrell’s
Inlet, but seldom above it, the woods are traversed by roads. The waters of the neighboring
swamps percolate through the soil, and re-appear on the beach as stagnant, malaria-generating
ponds. Subassistant Tittmann, his aid, Mr. Bryant Goodwin, and every hand in the party, were
prostrated by the unhealthy condition of the air. Work was pushed until the end of August in
the effort to develop the coast-line as far as Little River; but the party being at that time entirely
disabled, was recalled.

Mr, Tittmann had previously made an examination of Little River entrance, which, as being
the only navigable opening in a long stretch of coast, has some trade. The channels were
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sounded, and observations were made for the positions of buoys. A sketch of the entrance, made
at the request of nunderwriters in New York and of traders at Little River, was at once furnished
for the information of the Light-House Board.

Subassistant Tittmann, though mueh impaired in health by protracting his stay through the
summer below Little River, has now resumed work in the hope of completing the topography
between that entrance and Winyah Bay.

Topography of Winyak Bay, South Carolina.~—The detailed survey of the shores of Winyah Bay
was taken up by Assistant W. H. Dennis, on the 7th of December, with a party working in’the
schooner Caswell. -

‘“The sheeton which the work was laid down inclades the whole of Winyah Bay and North
Inlet, and parts of the Sampit, Pedee, and Waccamaw Rivers. The main shore-line of the bay,
traced by Assistant Whiting in 1857, having changed very slightly, was transferred to the sheet
of this year, on which the topography was filled in, This includes the vieinity of Georgetown,
and the rice-plantations which line the rivers and the western side of the bay.”

Field-work was closed on the 9th of May. After the return of the vessel to Baltimore, Assist-
ant Dennis organized a party for service, which has heen mentioned under the head of Section I.
The statistics of the survey of Winyah Bay are : )

Shore-line, (miles)..........caieiiai... ceea e et 126
Marsh and rice banks, (miles).. ... ... ... oL 144
Roads, (miles). . . ....iiee i i 142
Area of topography, (square miles) . ... .. ..ot i i e i 84%

Mr. A. P. Barnard was attached to the plane-table party as aid. Assistant Dennis is now
extending the topograpby below Winyah entrance.

Topography of Saint Helena Island, Ladies Island, and Port Royal 1sland, South Caroling.~—The
work done this season by Assistant Charles Hosmer and his aid, Mr. R. B. Palfrey, with a party
in the schooner G. M. Bache, is comprised on three sheets, two of which, in connection, show the
water-passages between Saint Helena Island and Ladies Island, together with the adjacent roads
and natural surface-features. The third sheet represents part of Port Royal Island between the rail-
road and Broad River. Ifield-work was commenced on the 19th of December, 1871, As the plane-
table survey advanced, the water-courses included in it were sounded out. The general statistics

are:

Shore-line surveyed, (miles) -....... ... o oL, Sederaeacaenas 9
Creeks and marsh-outline, (miles) ........ ..o il ... 239
Roads, (miles)....... e e e et et siem et 182
Area of topography, (square miles)...... e em et mear e 811
Miles run in 8ounding ... ... cooo o e 38
Angles Measured .o .uc oot ot i e eaai e aeaae e 121
Number of casts of the lead.. .. ....co o il 8,185

Asgistant Hosmer closed operations in this section on the 4th of May, and was afterward
engaged in Section I. He is now at work with bis party on the outstanding topography of the sea-
islands of South Carolina. '

Latitude and azimuth at Saint Simon’s Island, Georgia.—In the plan of work for the season, three
stations were to be occupied for azimuth between Savannab and Fernandina. Early in February,
Assistant A. T. Mosman sought at the desired points, but found identifying marks at only one
station ; the ground at other stations having been disturbed in the course of the war., Fortu-
nately, on Saint Simon’s Island the point found was well sitnated for the application of azimuth.
Assistant Mosmen and his aid, Mr. Edwin Smith, occupied the station in March, but the weather
was extremely unfavorable, Observations were, however, completed by the 16th of April. Before
closing, the magnetic elements were determined, and horizontal angles were measured for connect-
ing the station with other known points in this section.

For latitade on Saint Simon’s Island, 16 pairs of stars were observed on ten nights ; for time
and instrumental corrections, 66 stars, on thirteen nights; azimuth was determined by 14 sets of
12 repetitions on six nights; and for the magnetic elements, observations made in the usual way
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were continued through four days. The duplicate records and field-computations were turned in
promptly at the Office. Mr. Mosman then engaged in astronomical observations at Salt Lake City
aud at Sherman Station, mention of which will be made further on in this report. VWhile his party
was on duty on the coast of Georgia, Assistant Webber afforded needful facilities by transporting
the observers and instruments in the steamer Endeavor, Mr. Mosman has resumed field-serviee
in Section V.

Hydrography of sea-island channels between Doboy Sound and Saint Simow's Sownd, Georgia.—
Part of the service ihis season of the hydrographiec party of Assistant F. P. Webber iu the steamer
Endeavor consisted in sounding out the inland water-passages behind Saint Simon’s Island and
WolfIsland. The main channel is known as the South Branch of Altamaha River. The upper part
of Altamaha Sound was also developed, and the water-courses in connection with that body of
water. Assistant Webber commenced the work in the middle of January and closed on the 18th of
March. He was aided by Messrs. D. B. Wainwright and D. C. Hanson. The statistics of the work
will be included with that of a similar development, to be noticed under the head of Section VI,

SECTION VI.

ATLANTIC AND GULF COAST OF THE FLORIDA PENINSULA, INCLUDING THE REEI'S AND KEYS AND
THE SEA-PORTS AXND RIVERS, (Sxerci No. 9.)

Hydrography of Fort George Inlet, Florida, including the adjacent sea-island channcls.—The
work done in this vicinity was for the immediate use of the United States Tingineer Department.
Having, in a previous season, sounded along the coast adjoining Fort George Inlet, Assistant
Webber joined on the 21st of March, and extended lines so as to include the branches of the inlet
and Sister Creek, which connects the head of the inlet with Saint John’s River. This work was
closed in the middle of April. After eompleting soundings in a space left in the ountside work of a
preceding season betweep Saint Simon’s aud Saint Andrew’s Sounds, the party in the Endeavor
sailed for Baltimore, and arrived at that port early in May.

For the work included under this and the preceding lhead, tidal observations were recorded at
five stations, The general hydrographic statisties here given include the soundings made along the
coast of Georgia:

Miles run in sounding. ..o L e 771
Angles measured. ... ..o o it e 5,675
Number of soundings . ... ...t i e e e 62, 803

During the summer, the aids of this party were employed in Section I.  Assistaut Webber at
the same time was engaged in field-service, which will be mentioned under the head of Section VIL

Triangulation, topography, and hydrography south of Matanzas River, Florida.—For continuing
the survey of the eastern coast of Florida south of the hicad of Matanzas River, Assistant A. M.
Harrison organized his party early in December, 1871. The sloop Steadfast was assigned for trans-
portation, and was passed to her working-ground through the series of sea-water channels which,
along the southern coast, permit the transfer of vessels that would be endangered by au outside
coast-voyage.

Commeneing at points which had been determined in a previous season near Matauzas Inlet,
Assistant Harrison, in going southward, occupied others in succession along the coast, and thus
secured a basis for the topography, and for sounding the channel at the head of Matanzas River,
There the Barrier was encountered, which is thus described in the field-report: ¢ This consists, for
the most part, of a wet and densely-wooded tract called Graham’s Swamp. The growth is princi-
pally live-oak, cypress, water-oak, poplar, bay, myrtle, hard pine, willow, palmetto, and cedar, and
the trees are interlaced with vines of various kinds. The Barrier is part of the inland forest which
comes to the sea, where the waters of the Halifax River going southward separate from the waters
of Matanzas River, the course of which is north.”

For occupying stations in this region, the party of Mr. Harrison cut lines through the tan gled
growth of the Barrier to admit of observing with the theodolite. Stations were determined as far
south as practicable with reference to the rate of progress of the detailed survey.



32 REPORT OF THE SUPERINTENDENT OF

“The topographical work was taken up at the southern extremity of the plane-table sheet of
1869, made by Assistant C. M. Bache, and was carried southward to and over the Barrier, and
about three-gqnarters of a mile beyond the last triangulation-point. During February, March, and
April, the parly was engaged in mapping the details within a stretch of about sixteen miles long
and three and a half miles wide.”

“While engaged in the topography, points were determined along the outer beach near Matan-
zas Inlet, and along the shores of the river and its branches, and at these signals were set up to
guide in sounding the channels. A tide-gauge was established near the head of the river, and ob-
servations were recorded while the triangulation and topography were in progress.” The sound-
ings made are on two sheets of large scale ; one showing the vicinity of Matanzas Inlet, and the
other the river.

Assistant Harrison specially commends his aids, Messrs. W. H. Stearns and Biou Bradbary,
ir,, for perseverance in overcoming obstacles met at the Barrier. TFrequently, they were waist-deep
in water when engaged with the hands of the party in cutting lines of sight. The statistics of the
work are :

Stations occupied.scocvieou ool e et eeeeatateacaanie aaaeann 19
Angles observed. ... ..o it 521
Number of observations.......c..oeeviiiou, v iraraaae i 3,587
Shore-line surveyed, (miles). ..............c. ..t e et iaeaer e 61
Creeks and marsh-line, (miles). ......... ... ... .. ... L 171
Roads, (miles)..covueiin i e i i e e i 37
Area of topography, (square miles).........c.iiiii it e 56

The Matanzas and its branches were sonnded out, making in the aggregate, fourteen square
miles.

During the summer, Mr, Harrison was engaged in field-work in Section 11I. Ile is now prose-
cuting the survey of the coast of Florida in the vicinity of Halifax River.

Hydrography of the Gulf of Mexico.—At the request of the International Ocean Telegraph Com-
pany, the first service of the bydrographic party, in the steamer Bibb, under command of Acting
Master Robert Platt, was rendered in February, by sounding Guadiana Bay, near the western end of
Cuba ; that placehaving beenindicated as a desirable shore-station for the telegraph-cable intended
to connect with the coastof Yucatan. The examinationmade showed, however, that the cable landed
anywhere in Guadiana Bay would be subjected to great risk. Acting Master Platt reported on the
general features, and specified defects in the existing Spanish charts, through which doubtless the
managers had been misled. The variable currents in the vicinity of Cape San Antonio were observed
and reported on, and a site near San Antonio light-house, inside of Cape Cajon, was suggested as
the most suitable place in the vicinity for a shore-end of the Gulf cable. From that station, a line
of soundings was run to Mugres Island, on the coast of Yucatan, and a favorable place on the island
wasindicated for landing the western end of the telegraphicline. The greatest depth of water found
by sounding was 1,164 fathoms, Doctor Stimpson, since deceased, was on board of the Bibb, and,
though then ill, prosecuted researches in regard to the forms of animal life brought up by the dredge
from the bottom of the Gulf. A few rare shells were detected, but generally the bottom was found
barren, and wanting in many forms which the dredge brings up in profusion elsewhere. Off
Chorrera, the dredge brought up, from a depth of 250 fathoms, a beantiful specimen of Pentacrinus.
1t was alive, and about a foot in length. At great depths on the course to Yucatan, the thermom-
eters indicated a temperture of 393 degrees; the surface-temperature being at the same time and
place 81 degrees. The strongest current observed at nine stations on the eourse was two knots per
hour, and the direction was generally northward. On the chart, deep-sea soundings are marked at
twenty-six places, and many others were taken in less than 50 fathoms. ]

The results obtained by the hydrographic party were communicated, at the end of February, to
General W, F. Smith, president of the International Ocean Telegraph Company.

Acting Master Platt was aided in this section, as also in duty which has been mentioned under
the head of Sections III and 1V, by Messrs. J. B. Adamson and C. L. Gardner. '
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‘While the steamer Bibl was passing to the southward in Jauuary, Acting Master Platt found
and developed a shoal off the coast of IMlorida, between Indian River Inlet and Saint Lucie Inlet.
Soundings on the shoal show a depth of only 17 feet, at a position about tive miles from the coast
of Florida.

After completing work in the Gult of Mexico, the steamer Bibb returned to Norfolk, Va., and
arrived at that port ou the 28th of May.

Doctor Stimpson’s labors in the vicinity of the Florida Reef were undertaken in a great wmeasure
for the recovery of the types of Molluses and Crustacea collected in previous years by Assistant
L. F. Pourtales, and lost in the great Chicago fire whilein the care of Doctor Stimpson tor descrip-
tion. His expenses in the cruise were borne by Professor A gassiz personally, The specimens have
been received, but the state of Doctor Stimpson’s health was such during the voyage that he was
unable to write any notes to aecompuny them. Seven casts of the dredge were taken in the Straits
ot Yucatan, the deepest in 1,002 fathoms, where the usual Globigerine bottom was tound, with
shells and corals, in small quantities. In the ueighborheood of Key West, oft the Florida Reef,
thirty-six casts were taken, mostly ou the rich plateau, in from 100 to 200 futhoms ; and there many
types of the lost eollection were brought up. Mr. Ponrtales had successtully dredged in the same
vicinity in the year 1368, and, as might be expected, not many unknown forms were added to the
collection,

Deep-sea soundings, Gulf of Merico.—Et was stated in my last annual report that Commander
John A. Howell, United States Navy, assistant Coast Sarvey, had his party organized for service
in the steamer A. D. Bache. The following is a transeript from thereport of that officer:

¢ Our work cousisted in running four lines of soundings off the west coast of Florida, aud in
dredging along these lines and off Sombrero and Sand Key. Operations were commenced on the
17th of February, but, owing to unfavorable weather, little was effected till the 19th of April,
between which time and the 16th of May nearly all the soundings were wade.”

“The first line was on the parallel 270 & north, off Sarasota Bay. It commenced in 5 tathoms
and terminated in 1,612 fathoms. Kighty soundings were made and two successful dredgings
for specimens of the bottom of the Gulf of Mexico.”

“ The second line, on the parallel of 262 16’ north, off Oyster Bay, commeneed in 1,708 fathoms,
but 1,821 fathoms were found before reaching the 5-fathom curve. On this line, 106 soundings were
wade aud § dredgings.”

“On a third line, on the parallel of 23 3/ north, west from Cape Sable, 123 soundings and 7
dredgings were made in depths between 94 and 1,664 fathoms.”

“ The fourth line, on a course southwest from Tortugas, gave a depth of 1,694 futhoms between
the extremes of 84 and 1,199 fathoms; 33 soundings were made and 5 dredgings.”

¢ Temperatures were recorded at the surface and at the bottom for each sounding. In the
latter diserepancies appeared in the record by two instruments, due perhaps to unavoidable jarring
of the thermometers while reeling in the line. The lowest bottom-temperature was 3995 the sur-
face being at 81°.”

“The dredgings on these lines, and in March and April oft Sand Key and Sombrero Key, were
done partly under the direction of the late Dr. Willinm Stimpson, who took charge of the specimens
brought up. The energies of that able man of science, though greatly wearied by disease, were
then in full exercise. His valuable life ¢losed soon after the completion of the work here noticed.”

Commander Howell, with the steamer under his command, reached New York on the 23d of
May, and was subsequently engaged in hydrographic service, as was mentioned under the head of
Section I.  In both sections, the party had the able assistance of Lieutenants W. H. Jacques, . 8,
Jacob, Richard Rush, and W. L. Field, of the United States Navy.

On the western coast of Florida, 20 casts were made with the dredge, and specimens were
obtained in depths varying from 15 to 100 fathoms. This region had not been previously explored.
1t is, therefore, of particular interest for comparison with the deep-sea fauna bordering on the
coral reef, where the bottom is entirely calcareous, whereas along the Gulf coast, where the speci-
mens were taken, the bottom is siliceous.

H. Ex, 240—5



34 REPORT OF THE SUPERINTENDENT OF

Tidal observations.—At the instance of Col, I, E. de Bille, governor of the island of Saint
Thomas, in the West Indies, a self-registering tide-gauge, in complete working-order, was committed
to Captain Thulstrup, of the royal Danish engineers. It is expected that the record of observations
to be made with this instrument at a station distant from our coast-line, and in the track of the
tidal waves which reach the coast of the United States, will throw much light on the character and
mugnitude of the waves, and the changes they undergo. As in similar cases, the record of obser-
vations will pass into the archives of the Coast Survey.

SECTION VILI.

GULF-COAST AND SOUNDS OF WESTERN FLORIDA, INCLUDING THE PORTS AND RIVERS,
(SkETCH No. 10.)

Hydrography o Saint George’s Sound, Florida.—The outstanding hydrography at the eastern
approach of Saint George’s Sound was completed in the course of the present seasou by the party
of Assistant Horace Anderson. Owing to a succession of gales, the schooner Silliman could not
reach Apalachicola until the 2d of January. After that date, the work was prosecuted steadily
until the 20th of May. The lines run are comprised between Dog Island light-house and the light-
house on Peninsula Point, and were extended broaid off into the Gulf of Mexico. In regard to the
development, Assistant Anderson says :

“QOn the eastern side of the entrance, near Southwest Cape, a channel was found with a depth
of 20 feet, water. This chanuel has not been used, and was not before known to exist. A channel
of 13 feet was developed by soundings near the east end of Dog Island.”

« Offshore soundings were made extending seaward eight miles and a half from a line joining
Hast Pass and Southwest Cape, which are distant about twenty-three miles.”

¢ A tide-gauge was established at theeast end of Dog Island, and observations on the rise and
fall were recorded from 6 a. m. until 6 p. m, during the season.”

Assistant Anderson was aided by Messrs, IY. H. North and E. H. King. The statistics of work are:

Miles run in SOMNAIN . - e o vt v it e it m et e e oaan 73
Aunglesmeasured.. .. ... oLl Lo S 1,891
Number of soundings. . ... oL e it 29, 667

During the summer, this party was employed in duty which has been described under the head
of Section 1.

Survey of the Qulf coast westward of Saint Andrew’s Bay, Florida.—In this section, as in Section
VI, the two embracing the peninsula of Florida, the absence of elevations, combined with an almost
tropical growth and impassable swamps, has been a serious impediment to progress in the ecoast-
triangulation. Where triangulation has not been possible without heavy cutting to open lines,
an expensive and slow operation, a direct measurement of the coast has been made along the
beach. This has been done in several places; the direetion of the measured lines in all cases being
checked so0 as to insure confidence in the results. Much work of this character remains at other
places along the Gulf coast; but it is gratifying to be able to report that good progress has been
made on parts of the coast of the peninsula of Florida not available for the ordinary process of
triangulation. An importaunt link has been included within the present surveying-year,

Immediately after the opening of the present year, Subassistant F. W, Perkins took the field
in this section. After verifying the measurement of the baseline at Saint Andrew’s Bay, he made
a direet measurement of the Gulf coast between it and Choctawhatchee Bay, filling in also the
intervening topography, and connecting with the survey of Assistant Ogden.

The work of Mr. Perkins, lying upon a nearly straight streteh of open sand-beach, Lacked by
an uninhabited and almost impassable country, distant from any harbors that can be entered during
gales, the transportation of means for prosecuting this survey was a matter of much difficulty.
Exposure and many hardships were endared by the members of the party. Subassistant J, N.
McClintock assisted in the measurement, which was made with a wire of sixty meters, and also
sketched the topograpby. Mr. L. T, Chew served as aid in the party.
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Of the Gulf coast, thirty-six miles in length wers defined and mapped on three sheets, The
statistics are:

Test-bases measured with bars. ... ... o . .. ... ... ......... G
Stations occupied with the theodolite.. ... ... ... . ... .. . ... . ... ... ...._. 34
Angles measured ... ..o L i 76
Number of observations............... e e c.. 1,092
Coast-line surveyed, (miles) .. ... .. .. . . L Ll 36
Creeks and Layou, (miles) .. ... . .. ... oo Ll : 82
Roads, (miles,). .. ... ... ... ... (... e 10
Topography, (squarve miles) ... ..o .. .. Lo 43

The schooner Torrey was used by the party for transportation.

Mr. Perkins closed in this sectioun early in May, and was subsequently engaged in Seetion IL.
He is now under instruections to resume duty on the Gulf coast.

Subassistant MceClintock was employed during the sammer in Section I, and s abont to
resume work for the winter in Seection VI.

The work domne on the Gulf coast completes the survey between Saint Andrew’s Bay and
Peunsacola.

Triangulation, topography, and hydrography of Choctawhalchee Bay, Flovida.—Assistant 1. G.
Ogden, with his party, lett Mobile on the 20th of December, 1871, in the schooner Agassiz; but,
owing to adversewinds in the Gulf, the vessel was delayed in the passageto Choctawhatchee entrance.
Field-work was resumed there on the Sth of Janunary, and was prosecuted until May, when a june-
tion was made with thie coast-measurement, of which notice was taken under the last head.

Taking up the triangulation at the eastern end of Santa Rosa Sound, where it was left off’ last
year, Mr. Ogden extended it to the head of Choctawhatchee Bay through a scheme which includes
six quadrilaterals and two triangles. The longest line in the scheme is about nine miles.

The survey of the bay is comprised on two plane-table sheets, of which the details were filled
by Mr. Andrew Braid, the aid in the party. The fringe of topography was carried back about a
mile from the shores, and includes also the delta of the Choctawhatehee River. On the north side
of the Lay the land is generally high, and covered with pines and a few live-oak trees; but the
south shore is low and wet. The shores of the upper half of the bay are lined with a broad growth
of cane, through which boats must be forced in order to effect a landing.

The hydrography includes the entire bay and its branches. Assistant Ogden found the greatest
depth to Le seven fathoms. Generally, the 6-foot and 12-foot eurves follos the eontour of the shores.
The bayous, very generally, have two or three fathoms of water, but some have less. The Choe.
tawhatchee River empties into the head of the bay throngh four mouths, all of which are obstructed
by bars.

Tidal observations were made by the party during two months at East Pass, and subsequently
at the head of the bay. The general statistics of the work are :

Signalserected ... ... ... L. 40
Stations oecupied ... . ... ee e e 16
Angles measured.. ... .. e e e 168
Number of obServations. . ... .. ... e 3, 300
Shoreline surveyed, (miles) ... ... ... . L e . 257
Roads and marsh, (miles) ... ... ... 103
Milesrun insounding. .. ... oo oot e R 872
Angles determined .......... . ... .o b e e 4,638
Castsof the lead ... oo ol i i i e e 48,375

Mr. J. F. Pratt served as aid in this party. Assistant Ogden was engaged during the sunmer
in Section II, as already stated.

Reconnaissance.~To provide for the future determination of points for conneeting the triangu-
lation of the Atlantic coast with the triangulation of the Pacific, Assistant J. A. Sullivan was
directed to examine the region of country between the uplands of Georgia and the Mississippi
‘River. He took the field early in the spring, and conferred with Assistant Boutelle, who was then



36 REPORT OF THE SUPERINTENDENT OF

engaged in similar duty, with a view of extending southward the primary triangutation which now
rests at stations in the upper part of the Blue Ridge. The result was a selection of a site for a base-
line to connect with that work, and to serve also as a base for a system of points between the Atlantic
coasp and the Mississippi River. Mr. Sullivan continued the reconnaissance in that direction, and
at the end of the season made a comprehensive report on the facilities and obstacles to be met with
in prosecuting the geodetic connection. A party has sinee been detailed, and is now engaged in
the determination of points within the region included in the reconnaissance. Assistant Sullivan is
yet in the field, and in the course of the winter will select, for large triangles, stations known to be -
intervisible, so that, in advancing from Atlanta, stations on the Mississippi may- be reached by the
least number of well-determined points.

Measurement of a primary base-line near Atlanta, Ga.—The site for a base-line in the vicinity of
Doraville, about fifteen miles from Atlanta, Ga., having been selected to meet requirements in the
field-work of Assistant C. O. Boutelle, I visited the station early in the season, and personally
inspected the plan for connecting the line with triangulation, to be advanced from it westward
toward the Mississippi. The proposed arrangements were approved, and the grading of the line
went on during the summer, under charge of the aids of the party, Messrs, H. W. Blair and Haber-
sham Barnwell ; Assistant Boutelle being part of the time prostrated by serious illness. He was
able, however, to rejoin his party in Oectober, and completed the measurement of the base-line in
November. In his absence from the field, an experienced aid, Mr. W. H. Stearns, was detailed to
re-enforce the party ; Assistant Webber, in that interval, taking charge of the details.

Before and after the measarement of the base-line, the bars used for determining its length
were carefully compared with the standard length-measure at the Office. Mr. Boutelle is now making
angular mcasurements for connecting the baseline with the nearest triangulation-points. (See
Sketch No. 11.)

Geodetic connection.—In order to make available withount delay the results derived from the
measurement of the base-line near Doraville, Ga., Assistant F. I>. Webber was assigned to conduet
the triangulation of the vicinity. His party reached the site of the base early in August. Assoon
as practicable, a transit-instrument and zenith-telescope were mounted. Observatious for latitude
and time were made at favorable intervals, and were completed by Mr. Webber by the end of Sep-
tember. The charge of all the field-work intended in the vicinity having devolved on him during
the illness of Assistant Boutelle, Assistant Webber conducted both parties, and was aided in his
special observations and computations by Messrs. Blair and Barnwell. Near the middle of October,
he was joined by Mr. Stearns. Later in that month, Assistant Webber and Mr. Stearns determined
the magnetic elements at a station near the base-line.

After assisting in the measurement of the line, Mr. Webber sclected stations for extending
triangulation from it in the direction toward Chattanooga, applying for that purpose the scheme
which had resulted from the reconnaissance previously made by Assistant Sullivan. At the station
nearest to the base, a tripod and observing-scaffold have been put up, and a primary signal on Stone
Mountain. These points will be occupied in the course of the winter, and such others as may be
found practicable for the intended triangulation. (See Sketch No. 11.)

Under the heads of Section V and Section VI mention has been made of the previous work of
Asgsistant Webber.

SECTION VIII.

GULY COAST AND BAYS OF ALABAMA, AND THE SOUNDS OF MISSISSIPPI AND OF LOUISIANA TO VER.
MILION BAY, INCLUDING THE PORTS AND RIVERS, (Sketcr No. 12.)

Triangulation, topography, and hydrography of the Mississiypi River.—The party of Assistant
C. H. Boyd resumed the survey of the Mississippi on the 11th of January. Very soon after, the
chief, aids, and most of the hands on board of the schooner James Hall were prostrated by sickness,
owing to peculiarities of the season, though all had been accustomed to service in this section.
Fortunately, Dr. T. C. Hilgard, then engaged in special field-service near New Orleans, visited the
disabled party, and treated the sick with such good effect that Mr. Boyd was enabled to resume
operations before the close of the month. Thence on, the detailed survey was prosecuted until the
1st of June, when the work rested for the season at Jesnit Bend.
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In the previous year, Assistant Boyd selected a base of verification for the work already done,
intending to measure the line this season. It joined in the schieme, became one of the triangle-sides
in passing upward from Magnolia Plantation, and when measured at the end of January was found
to be 3614.7 meters in length. The ends of the base were securely marked as usual by copper bolts
inserfed into granite posts, which were bedded in the ground with masses of béton.  As facilities
for future identification, iron screw-piles wereplaced in the ground at intermediate measured dis-
tances. Snbassistant William Eimbeek joined Mr. Boyd, and assisted in measuring the Magnolia
base previous to determining nzimuth for the triangulation.

The detailed survey of the banks and soundings in the Mississippi was extended in the direc-
tion to New Orleans, and, as before stated, rested at Jesuit Bend, where Mr. Boyd is now aboat to
resume work. In the interval, his party was employed in the vicinity of Saint Louis. While pros-
ecuting the survey below New Orleans, tidal observations were recorded daily at the quarantine-
station.

Assistant Boyd was aided during the winter by Mesars, C. L. Van Orden and Joseph Hergeshei-
mer. The statistics of work are:

Signalserected .. ... o . e i e e i
Stations occupied. ... L L L e e e i e 17
Angles measured ........... .. .. ... ... e e e 132
Number of observations.......... LA {
Shore-line surveyed, (miles) ... ... ... L oo 110
Roads, levee, canal, &e., (milesy ..o 0 oLl e e e 250
Aren of topography, (square miles). ... ... .. L Lol Lol 83
Miles run in sounding . ...._ ... ... e e e S5
Angles determined.......... ... .. .. D 11114
Number of soundings. .. ... .o .0 oo i e e 2, 444

Twelve of the lines of triangulation requisite for defining the outline of the Mississippi this
season required cutting through the forest in order to adwmit of using the theodolite. The currents
of the river were determined at three stations while the.soundings were in progress. In addition
to the sheets showing the advance of work on the Mississippi, Mr. Boyd turned in n sketeh of the
shore-line and soundings for about seven miles of the course of the river Aux Chénes.

GQeodetic connection.— Assistant R. E. Halter kept the field in the triangulation near Saint
Louis until the 10th of November, 1871. Cold weather setting in immediately after, the camp-
equipage of his party was with difficulty stored for the season in Saint Lonis. Subassistant William
Eimbeck, who was then observing for azimuth at a station near the city, completed the determina-
tion, and then joined the party of Assistant Boyd below New Orleans. Subassistant O. . Titt-
man at the same time took up duty on the Atlantic coast, as stated under the head of Section V.
Subassistant Eimbeck, when the season closed, was assigned to duty on the western eoast.

Assistant Boyd took up field-work near Saint Louis, in Augnst last, after recovery from serious
illness, contracted in the course of the season in progsecuting duty below New Orleans. The great
heat of September in the region about Saiut Louis caused much sickness in the party; but the
details of triangulation were urged as far as practicable. Mr. Boyd selected a site for a base-line
about eight miles to the eastward of the city, and proved its fitness for connecting properly with
the triangulation-points, which have been already occupied. The base-site intended for measure-
ment on the American Bottom is about four and a half miles in length. In October, the weather
was favorable, but, as in the preceding month, immense volumes of smoke interfered with lines of
sight along that part of the Mississippi Valley. Two stations near the city were ocecupied, both of
them connecting by angles with the proposed base. Late in October, the line was measured with
six-meter bars under favorable circumstances, and the ends were carefully marked for identifica.
tion, as in all similar cases. A line of levels run from the site about fifteen miles, and terminating
at the city directory in Saint Louis, gave, for the height of the base-line on the American Bottom
above the level of mean tide in the Gulf of Mexico, about 480 feet. Until the 21st of November,
angular measurements were continued at all favorable intervals at the ends of the base, but farther
observations will be recorded in the coming season. The approximate length of the base-line is
7266.86 meters. Five stations were occupied in all. Without the hindrance from smoke, the
triangulation might have been well advanced to the westward of the Mississippi.
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The aid in the party, Mr. C. H. Van Orden, conducted the field-operations near Saint Lonis
during the illness of Assistant Boyd. Sinee closing work, the party has resumed the sarvey of the
Mississippi in the vieinity of New Orleans.

Hydrography of the Gulf of Merico near the Mississippi Dclta.—Subassistant F. D. Granger
reached New Orleans on the 20th of December, 1871, and as soon as practicable fitted for service
in the Gulf hydrography the schooner Varina and the steam-launch Barataria. His party was
organized at once, and by the middle of January lines of soundings were commenced to develop
the approaches from the sontheastward of the Mississippi Delta. Between Pass A Loutre and South -
Pass the soundings were extended from land {o a distance of fifteen miles in the Gulf, and termi-
nated generally in about forty-five fathgms. It was observed that off the Sonth Pass the water
deepens, the 100-fathom curve being only twelve miles from land. Fourteen miles SE. by E.
4 E. by compass from Pass & Loutre, the gully, of 80 fathows depth, was partially sounded, and
depths of only 638 fathoms were found about two miles seaward of the gully. The place seems to
be well known as a resort for fish of several kinds. Souundings in the vicinity of the delta occupied
the party until the 10th of March. DBy the courtesy of Capt. Robert Boyd, light-house inspector
at New Orleans, the steamer Geranium was then placed at the disposal of Subassistant Granger for
the hydrographic survey of Trinity Shoal and Tiger Shoal off the entrance to Vermilion Bay west-
ward of the Mississippi Delta. Mr. E. B. Pleasants accompanied as aid in this service. The
other aid of the party, Mr. F. W. Ring, remained in charge of the Varina, and prosecuted soundings
in the Mississippi River above and below Fort Jackson; at the upper limit joining with the work
done by Assistant Boyd.

The tides were observed at Pass & Loutre for the hydrography of the adjacent waters of the
Gulf. For the development of Trinity Shoal and Tiger Shoal, observations wererecorded at South-
west Reef light-house, and by them the soundings made were redaced to low water. Tides were
observed at Fort Jackson while soundings were in progress in the Mississippi River. The opera-
tions of the party in thissection were closed on the 6th of May, when the vessels used in the service
were laid up at the Head of the Paaies A synopsis of the statistics of hydrographic work is

appended.
Miles ran in SOUDAIIE - .. o i e e e et 097
Angles measared . ... ... ... L.l et 1,171
Number of soundings .. .. .. .. L i i i 12, 398

The results of the survey of Trinity Shoal were forwarded to the Light-House Board in April.
The report of Mr. Granger states that he was ably seconded in that work by Capt. Henry Coop, of
the light-house steamer Geranium.

The "party of Suobasgistant Granger was employed in Section I during the summer. Siuce
the close of the season there, hydrographic work has been resamed in the vicinity of the delta.

SECTION IX.
GULF COAST OF WESTERN LOUISIANA AND OF TEXAS, INCLUDING BAYS AND RIVERS, (SkercH No. 13.)

Hydrography of Matagorda Bay, Texas—Soundings have been completed within the season in
Matagorda Bay by a party working with the schooner M. L. Stevens, in charge of Subassistant
L. B. Wright. As in several other instances, the basis for this work was established just previous
to the rebellion; but in the lapse of time, during which the ground could mot he occupied by a
surveying-party, the triangulation.points were obliterated. Mr. Wright found it necessary to make
a plane-table triangulation throngh a distance of forty-two miles, or from Half Moon Reef light-
house to the head of the bay. There he fortunately identified one of the stations which had been
occupied in the triangulation, and to that he joined his work with good success, He was aided by
Mr. T. J. Lowry. The statistics of the work, exclusive of operations with the plane-table, are as
follows:

Milesrun iR 80uRAing . - . ... .. L it e e aaae 285
Angles............. e et e 1,085
Castsof the lead. ... .. ... .. i e i e 16, 630

This work occupied the party daring Wmter and spring. After midsummer, Mr. Wright was
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occupied in service which has been stated under the head of Section 1I.  He is now about 1o resutie
bydrographic duty on the coast of Texas.

Latitude and longitude of Austin, Tex.—DMuck interest havi ing been manifested within the past
two years by the city authorities, in regard to the exact geographical position of Austin, the earliest
opportunity has been taken to meet their wishes, as expressed in the application.

In the plan of work for last spring, astronomical observations on the Mississippi below New
Orleans were included, as alrcady mentioned. The occasion was then taken for determining lati-
tude and longitude at a station in the city of Austin, and Subassistant William Eimbeck was
instructed accordingly. Prof. 8. . Langley, of the Allegheny observatory, Pennsylvania, kindly
offered to co-operate with the instruments under his charge; the geographical position of that
observatory having been ascertained in a previous year by similar eo-operation.

Assistant G. W. Dean made the needful arrangements for telegraphic exchanges of time-sig-
nals between the observers at Allegheny and Austin. Iu the spirit of liberality which has been
invariably mauifested at the requests of the survey in past years, Col. John Van Horne, general
superintendent of the Western Union Telegraph lines at the South, afforded the free use of the
wires for the requisite exchanges. Between Mr., Eumbeck at Austin and Professor Langley at
Allegheny, signals were recorded with success on the nights of the 23d, 24th, aud 25th of April,
untder favorable circumstances. The astronomical clock at Allegheuny, being in the telegraph-cir-
cuit, its time was recorded there upou a Bond chronograph-register, and simultaneously upon
a Morse fillet at Austin. Each series of signals consisted of twenty-five exchanges between the
observers, made alternately, and at intervals as nearly as practicable of five seconds each. All
the signals being recorded at both stations, the double-transmission time was obtained by com-
paring the times recorded on the respective chrosographs. «

The several wire-circuits between Allegheny and Austin make in the aggregate about one
thousand five hundred and fifty miles. Four ¢ telegraph-repeaters ” were used at intervals in that
distance while signals were passing to deterinine longitude.

Before leaving the station at Austin, Subassistant Eimbeck recorded observations made by
the usual method for determining the latitude, and others, also, for the maguetic elements,

INTERIOR.

Astronomical observations at Sherman, Wyoming Territory.—At the last session of Congress, a
small appropriation was approved, “to enahle the Superintendent of the Coast Survey to cause
astronomical observations to be umdo at one of the highest points on the line of the PPacitie Rail-
road.”

The observations here referred to were recommended by a committee of the American Association
for the Advancement of Science, and were anthorized by Congress with a view to ascertain the
advantage of noting celestial phenomena with the telescope at an elevation quite above the least
transparent portion of the atmosphere. In view of ulterior purpeses, the memorial of the association
was properly met by the action of Congress; all general operations in the survey being of necessity
conducted under the known disadvantage of observing with portable instruments at stations near the
sea-level.

The station selected for the observations and tests desired by the memorialists was Sherman,
on the summit of the most eastern range of the Roeky Mountains, and at the highest elevation on
the line of the Union Yacific Bailway., That station is about 8,268 feet above the level of the sea.
Under the general charge of Assistant Richard D. Cutts, of the Coast Survey, and his aid, Mr. B.
A. Colonna, the observing-party was Prof. C. A. Young, of Dartmouth College, well known by sue-
cessful researches with the spectroscope; and his assistant, Prof, C. F. Emerson. The excellent
12-foot equatorial and other apparatus requisite for the observations were furnished by the trustees
of Dartmouth College. For collateral operations, Assistant A.T. Mosman, of the Coast Survey, was
stationed at Salt Lake City, to co-operate in determining the true longitude of Sherman station.

Three temporary observatories were put up at Sherman in June : one for the transit and latitude
instruments, including also the telegraph and chronograph apparatus; another for the meteorolagi-
cal instruments; and the third for the equatorial telescope. The respective observations were

_commenced in each early in July, and were continued until the 16th of August. DProfessor Young
has, with my sanction, made known the special results in leading scientific publications of our
country, and they have been read with much interest by Buropean observers.
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To gnard against molestation by roving Indians, the observing-party was attended, in accord-
ance with orders from the War Departiment, by a sergeant and ten men of the United States Army.
Four of the latter, instructed by Assistant Cutts, recorded meteorological observations for sixty days.
The registers show that, during June, July, and part of August, the weather was unfavorable for
astronomical work, a condition said to be exceptional in that region. When, however, the sky was
clear, the brillianey of the firmament was startling by the upusual number of stars visible to the
unaided eye; and their apparent proximity demonstrated at a glance the transpareney and steadi-

- ness of atmosphere gained by elevation. Iustrumental comparisons confirmed the correctness of
the eye-iupression. From the results obbained, it inay be stated that the value of observations at
an elevation of 8,000 feet is from 20 to 25 per cent. greater than at the sea-level. As a single illus-
tration of increased power apparently given to the telescope when used above the dense and more
perturbed strata of the atmosphere, Professor Young reports, in reference to the spectrum of the
chromosphere, that, at Dartmouth College, he had succeeded in making out a list, iu all, of 103
lines reversed ; but that, during the six weeks at Sherman, he added 170 new lines to the catalogue.

Amonyg the observations were included careful determinations of the latitude and longi-
tude of the station, and the magnetic declination, force, and inclination. The details, with the
conclusions drawn by each observer in regard to the transparency of the air due to clevation, are
given in Appendix No. 8. i

Considering the short period employed by the party at Sherman, and the cloudy weather which
prevailed, the results reported are of interest and value. They clearly warrant the continuance ot
special observations tending to the advancement of astronomical scieuce, and not less directly to
the credit of the Government and the repute of our country among nations.

For the astronomical observations needful at Salt Lake City, Governor Brighaw Young placed
s own observatory in Temple Sqoare at the disposal of Assistant Mosman. Time-observations were
made with the transit-instrument belonging to the governor, who added to this courtesy every
facility desirable for the observations. On the 26th of Juue, the governor’s observatory was con-
nected with the Deseret Telegraph Company’s wires, goiug to Ogden by a loop; and by the line,
from Ogden to Sherman by the wires of the Pacific and Atlantic Telegraph Company. Signals
for longitude were exchanged with the observer at Sherman on the night of the 28th of June, and
on seven other nights preceding the 234 of July. That month being very favorable at Salt Lake,
Mr. Mosman recorded time-observations on twenty-five nights in the course of less than a month.
He rejoined Assistant Cutts on the 27th of July, and determined the latitude of the point occupied
for the special observations at Sherman station. Assistant Mosman returned to the Atlantic coast
carly in August, and engaged in computations previous to resuming work, on which he is now
engaged in Section V. His field-report specially mentions the cordial assistance rendered by
Governor Young, of Utah, and by Superintendent Musser, of the Deseret Telegraph, iv furthering
the operations needful at Salt Lake for determining the true position of Sherman station.

Observations at Summit stetion and at Verdi, Nev.—On his retarn to the western coast,
Assistant George Davidson oceupied a station on the Central Pacific Railroad near Summit, in the
pass of the Sierra Nevada, at an elevation of 7,200 feet above the sea, His plan for testing the
advantage of a great elevation included observations with instruments which he had used for
years, and the noting of objects entirely familiar to himn as an astronomical observer in the Coast
Survey. His previous experience on the Pacific Coast Mountains had been limited to elevations of
somewhat less than 3,500 feet. Subsequently, Mr. Davidson occupied several weeks in making
trausit, azimuath, and latitude observations at Verdi, about twenty-five miles east of Swmnmit sta-
tion, with a view of conueeting points with the one hundred and twentieth meridian of longitude
from Greenwich, for the determination of which request had been made, for the uses of another
department. The station occupied at Verdiis about 4,870 feet above sea-level, and not favorable
for steadiness of atmosphere. Inobserving upon Polaris, Assistant Davidson reports, that “every
night the compauion of Polaris was distinctly visible to every member of the party.” The planet
Saturn and the attendant rings were better defined than had ever been previously observed. All
featurer in the aspect of the moon were seen with unusual distinctness; and Mr, Davidson suggosts
that photographic pictures taken of the moon from places above atmospheric perturbation would
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be remarkably effective. His observations on the outline and general features of spots on the sun
revealed what could not be seen with the same instruments at the sea-level. The report of Assist.
ant Davidson, given in Appendix No. 9, also warrants the conclusion that the value of observa-
tions on celestial phenomena and objects is much increased by the use of ordinary instruments
at great elevations.

On the south side of the railroad, near Verdi Bluoff, Mr. Davidson measured a short base, and
made a triangulation of the vieinity. While occupying stations with the theodolite, angular
measurements were made to determine approximately the positions of all the mountain-peaks in
view that could Dbe identified by local names. Records of the observations for latitude, longitude
and azimuth were sent to the Office, and promptly redneed and computed. The results are now on
file in the archives.

In August, Assistant Davidson passed on to San Francisco, and occupied the season in field-
duties, which are yet in operation. Abstracts of the work done by his own party, and by others
under his general direction, will be given under the next head.

The longitnde of Verdi station was determined in April by the exchange of clock-signals
between the aid at that station, Mr. S. R. Throckmorton, and Assistant Davidson at San Francisco,
through the lines of the Pacific and Atlantic Telegraph Company. Mr. Throekmorton recorded
145 transits of 44 stars in the course of eleven nights, using the meridian-instrament No. 1, a
Frodsham break-cireuit chronometer, and Hipp's field-chronograph.

Mr. Davidson subsequently determined the latitude of Verdi by 163 observations on 88 stars,
arranged in 45 pairs; recording at the same time notes on their relative magnitnde. For time, 83
transits of 37 stars were observed on nine nights, with the meridian-instrument and sidereal
chronometer.

Mr. H. L Willey recorded at Verdi barometrical observations simultaneous with others observed
by Assistant Davidson atsSan Francisco, for comparing the derived difference of level with resnlts
given by the levelling-instrument.

Azimuth was determined by Assistant Davidson’s observations on B. A. C. 4165 at western
elongation, and on Polaris at eastern elongation, in conneetion with a station of his triangulation
as an azimuth-mmark. The base-line, half a mile in length, was carefully measured twice with steel
tape. Six stations were occupied with the theodolite, and seventecn positions were deterniined, as
well as the height of each above the level of the sea. )

The aids of the party determined at Verdi the magnetic variation and dip. Mr. Davidson
added to the records a series of observations for the absolute horizontal intensity of magnetism at
the station. )

With reference to a geodetic connection by stations across the continent, Mr. Davidson, before
returning to San Francisco, made a short reconnaissance along the crest of the Sierra Nevada to
note where a large triangulation might cross that chain of mountains. Views were taken from
elevations of nine and ten thousand feet; but smoke in the Sacramento Valley hid from sight the
Coast Range of Mountains along the Pacific. The earliest opportunity will be taken for completing
this reconnaissance.

SECTION X.

COAST OF CALIFORNIA, INCLUDING THE BAYS, HARBORS, AND RIVERS, (SxuTCiis Nos. 14 axp 15.)

In the abstracts which follow under this and subsequent heads, the sites of work will be men-
tioned in geographical order, beginning with the most southern on the coast of California, and
terminating with a general notice of operations on the coast of Alaska. Most of the parties on the
western coast are now in the field. Assistant George Davidson, in presenting results ou the severa]
sites of work which he had selected, remarks that the weather has been unusually bad, but the
returns show a good average in the progressof the ficld-work. When his own field-duties permit-
ted, Mr. Davidsoun has, from time to time, inspected the operations under way in other parties, and,
as heretofore, carefully examined the records and maps before sending them to the office. Abstracts
of his own field-work will be given in their proper order. Mr. Davidson has, as usual, met the calls

H. Ex. 240——-6



42 REPORT OF THE SUPERINTENDENT OF

made on the western coast for charts, tracings, and information generally, when needed for public
use, aud, as occasion offered, has added materials for a subsequent edition of the Coast Pilot,
which deseribes all known dangers in navigating between San Diego and the Aleutian Islands, as
well as sea-marks, capes, light-houses, and intervening harbors. Intimacy of relation with the
Light-House Board has beeu kept up. Assistant Davidson has furnished promptly to the light-
house inspector the ascertained positions of lights and buoys, and, as hitherto, has reported upon
the location and character of ad ditional aids for navigation on the Pacific coast.

Hydrographic reconnaissance between San Diego and Panama.—Commander Philip C. Jobnson,
U. 8. N,, Assistant Coast Survey, has entered upon this service with his hydrographic party in the
steamer Hassler. Special examnination was made under favorable circumstances at the site of a
supposed rock off San Diego. in latitude 31° 00/ north, and longitude 1190 24/ west, but only deep
water was found. The steamer was of necessity refitted at San Francisco after the voyage by the
Strait of Magellan, but is now in effective condition for service in the hydrographic reconhaissance
along the sailing-line below San Diego.

In September, Assistant Davidson lent to Dr. David Walker a few lnstruments suitable for
making observations on a projected passage from San Francisco to Guaymas, Mexico, and return
passage to San Francisco. The results received comprise temperatures, recorded at intervals of
four Irours, of the water and air; notes on the currents; errors in the position of certain parts of
the coast of Mexico ; and notice in regard to a reef off the island of Geronimo, not laid down ont any
chart. This reef was referred to the attention of Assxstant Davidson by Captain Metzgar, who
discovered it.

Commander Johnson is assisted in the operations of the hydrographic party by Lieat. Com-
wander C. W, Kennedy, and by Lieuts. M. S. Day, H. B, Mansfield, and E. W. Remy, U. S, N,

Triangulation and topography.—Iast of the San Gabriel River and toward the Anaheim Land-
ng on the coast of California, the topographical survey and requisite triangulation were continued
during part of the winter and spring by Assistant A. W. Chase. Points for the plane-table work
were determined near the base on the Los Angeles Plains, and other points conneeting with them
were established at intervals toward the landing. The improvements in the vicinity, including the
railroad and jettee and the town of Wilmington, were added to the topographical sheet, with which
ihat of the present year connects. Most of the ground represented is low, and eut up by lagoons
bordered by marsh., The shore is low, and marked by sand-dunes.

Mr. Chase returns the following synopsis of statistics:

Signals erected. .. ..o i e et 20
Statlons ocCupied. . oo i it it in e et et e i eeeama e e 20
Angles mMeasured. .. oo u ittt it ittt it ettt e e eaaenn 75
Number of observations..... e e e e eeeeaece et teaatateo e 900

The topographical work fills two sheets and part of a third, which was used in the field untif
the opening of the season for work on the coast of Oregon. Nine miles of shore-lines were traced ;
the details fill an area of about eighteen square miles.

Part of the winter of 1871 was employed by Assistant Chase in reducing his field-observations
and completing the topographical sheets. The records and results of the work have been received,
and placed in the Office. Further mention of the field-work of Mr. Chage will be made under the
head of Section X1I.

Triangulation and topography of the Santa Barbara Islands, California.—Subassistant Stehman
TForney, during the winter of 1871, inked his plane-table sheets of San Miguel Island, daplicated the
records, and forwarded his results of the previous season to the Office. In April, he took the field,
and, after connecting San Miguel with Santa Rosa Island by angular measurements, started with
the detailed survev of the last-named island. Field-work was somewhat impeded Ly recurring fogs,
but the progress reported is satisfactory.

Santa Rosa Island, in the outer range of the Santa Barbara group, is eighteen miles long, and
has a shore-line of abont forty-eight miles. Parts of it are elevated more than 1,200 feet. Asa
well-defined sea-mark, the outline will in due time be generalized, and the main features of the
topography will also be defined for the charts of the vieinity. The report of Mr. Forney for the
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present season includes a general description of the island. e is now prosecuting the survey, and
will, if practicable, continue field-work during the winter. The statistics at the end of Oectober were:

Signalserected . ... oo e 23
Stations occupied . ... . e e e G
ODbjects observed OI - ..ottt i e 7
Angular measurements ....... ... ... L. 153
Shore-line surveyed, (miles). ... ... . ., 41
Roads, &e., (miles) .. oo e, 21
Area of topography, (square miles) . ... e e e ea i eea e 41

Triangulation of the mainland of Sunta Barbara Channel—During the winter of 1871, Assistant
W. E. Greenwell was engaged in office-work pertaining to the field-operations of his party in the
preceding season. In the spring, he resumed the triangulation of the main coast of California at
the western limit of previous work, and extended work so as to conneet with the astronomical
station near Point Conception. Dense fogs and strong winds are mentioned in the field report as
causes affecting the intended progress. The statistics are:

Signals erected. ... ... e e . 52
Stations oceupied ... ... e e e e e 49
Anglesmeasured. .. ... ... .. e e e 238
Number of observations.. ... ... . L. 7,240

Mr. Greenwell rendered assistance to the party of Assistant Davidson on its start in recon-
naissance for the primary triangulation of the coast of California, northward of Gaviota Mountain.

The records of the field-work of Assistant Greenwell have been duplicated, and the computation
of results is now in hand.

Main triangulation north of Santa Barbara Channel.—In October, Assistant Davidson detailed a
few hands from his party to serve in charge of Subassistant William Eimbeck, on reconnaissance
for the selection of stations to connect the survey of the Santa Barbara Channel with that of Mont-
erey Bay. The part of the coast included presents many difficulties; but at the close of the season
Mr. Eimbeck had made good progress in laying out poiuts for the desired triangulation. In order
to find intervisible stations, mountains elevated as much as 5,700 feet above the sea were traversed
by the party engaged in this reconnaissance.

Triangulation and topography of ke coast near San Luis Obispo, Cal.—Assistant L. A. Sengteller
inked his plane-table sheets of the previous season, and duplicated the records of his field-work in
the course of the winter of 1871. These, with the computations, have been received at the Office.

In February, Mr. Sengteller resumed the topographical survey of the coast of California, about
three miles to the northward of Point San Linis Obispo, and extended the detailed work farther in
the same direction. The triangulation was advanced about eight miles along the coast, and nearly
half of the stretch so defined was included in the plane-table survey previous to the transfer of the
party to a station south of San Luis Obispo. Going southward, the topography of the coast was
pushed about three miles beyond the limit of work in the preceding season. The statistics of the
work north and south of San Luis Obispo are:

Signalserected. ... . ... L. e 16
Stations oceupled. ... oo e i e it aeaa 12
Apglesmeasured. ... ... .. ..l i iiiereaiaea e 81
Number of observations. ... ... . ool il it 1,539
Shore-line surveyed, (miles) .. ... ... . i 5%
Roads, (iles). ... ... e e 10
Area of topography, (square miles). .. ... . ...l b

Early in May, the party of Assistant Sengteller was transferred to a site of work in the vicinity
of Mendoeino Bay, of which mention will be made before closing notices of the work in this section.
Triangulation and topography northward of San Simeon Bay, California.—Assistant Cleveland
Rockwell passed the winter of 1871 at San Francisco, where he inked his five topographical sheets
of the preceding season, and completed the office-work pertaining to them. Sheets were projected
for the work of his party in Oregon before taking the field near San Simeon Bay. The season there
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was generally unfavorable, but advance was made in the triangulation and topography northward
of Piedras Blancas. On the 20th of April operations were closed, and the party was sent to
continue the survey of Columbia River, as will be further noticed under the head of Section XI.
The statistics of field-work near San Simeon Bay are:

Signalserected. ..o oo e it e i 3
Stations oceupied. .- ..... ...l e et 7
Anglesmeasured.. .. .. ... ... 22
Points determined. - .. .. ... Ll aaiiaeoas Cmmecesameancacanmann 16
Nomber of 0bServations. . cuvree it iioit i ces s caertaannssccesnncnnceanen 392

The fringe of topography, mapped by Mr. Rockwell and his aid, Mr. G. H. Wilson, comprises
the details adjacent to about four miles of the ocean shore-line.

Topography of Table Mountain and of the Southeast Farallon.—Field-work was completed at Table
Mountain by Assistant A. F. Rodgers in the course of the winter of 1871, This important land-
fall at the cntrance of San Francisco Bay presents three summits in a range nearly east and west ;
the highest being twenty-six hundred feet above water-level in the Golden Gate. The north and
south sides of the mountain are cut by deep gulches, between which are steep rocky slopes covered
with chaparral.

Part of the winter was oceupied by Mr. Rodgers in computations and other office-work con-
nected with the operations of the preceding year. Before the completion of these details, the aid
of the party, Mr. E. F. Dickins, was sent to the Southeast Farallon to make the final survey of
that island, Points were determined by triangulation in the usnal manner, and on that basis Mr.
Dickins sketched in the topography. After depositing the sheet at San Francisco, the party of
Assistant Rodgers took up field-work at another site in this seetion, as will be noticed presently.

Longitude-observations at San Francisco.— At the outset of the present surveying-year, request was
pending for the determination of the one hundred and twentieth meridian of longitude on the Union
Pacific Railroad, as stated in my annual report. Assistant George Davidson, who passed part of the
winter of 1871 on the Atlantic coast, took charge of the service desired, and made arrangements for
its performance on his overland return to San Francisco in the spring of the present year. On his
application, the lines of the Pucific and Atlantic Telegraph Company were assigned for the use of his
party, and every facility needful was afforded by Governor Stanford and by Messrs. Vanderburg and
Foley. Assistant Davidson oceupied the station at Washington Square, San Francisco, with transit
No. 3, Kessel’s clock 1440, and with a chronograph ; Verdi station, in Nevada, near the ore hundred
and twentieth meridian of longitude west from Greenwich, was occupied, as already mentioned, by
the aids of his party, Messrs, S. R. Throckmorton and H. I. Willey. Observations by means of the
telegraph were commenced on the 1st of Junc, and clock-signals were satisfactorily exchanged each
way between Assistant Davidson and his aids on six nights. For the instrumental and clock cor-
rections at San Franciseo, Mr. Davidson recorded 120 transits of 35 stars on six nights; and, for
the personal equation between himself and Mr. Throckmorton, sixty-six observations were made in
the course of five nights on 35 stars, When the determination for longitude was complete, Assist-
ant Davidson went eastward and determined the latitade and azimnth at Verdi station, as stated
under a preceding head.

In the winter of 1871, Mr. Throckmorton, uuder special instruction of Assistant Davidson,
made a series of magnetic observations at Presidio station, with a view of determining the yearly
increase of magnetic declination on the Pacific coast. The observations were repeated at the same
station in October, 1872 ; and results of much value are expected from a discussion of the observa-
tions, which will be made without delay.

Observations were made by Assistant Davidson in 1859 at Ross Monntain and Bodega Head,
with the intention of determining then the co-efficient of refraction. Therecords, including registers
of the meteorological conditions under which the observations were made, remained incomplete
during the war, when Assistant Davidson was on the Atlantic coast. Last winter, however, the
requisite lines for level were run by the aids of his party, and the means for the desired determina-
tion are now complete. The records and field-computations of this work are on file in the

Office.
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Hydrography of San Francisco Bay.—During the winter of 1871, Assistant Gershom Bradford,
with his party, in the schooner Marcy, conducted current-observations, and from time to time
extended souundings in the Golden Gate approaches, and also between Fort Alcatraz and Point
Avisadera, in order to furnish the means for comparing with the existing chart any future surveys
of San Franeisco Bay. The observations on eurrents were continued during three days at cach of
the fifteen statious. Assistant Bradford’s report was accompanied by plotted diagrams showing
the results graphically. Counected cylinders with conical ends were used for determining sub-
currents, one of them heing at the bottom, with two or more at distances above it varying with
the depth of water. For the surface-current, the apparatus was so arranged as to givethe flow
as exerted upon vessels of average draught. The statistics of hydrographic work are :

Signals erected . ... e e e e e e 9
Stations oceapied - ... ... .. L e e e 13
Anglesmeasured ... ... ..l 2,070
Miles run in sounding . ... .. i e e aeas 289
Number of soundings ..o i i 9, 449

On the bth of April, the party, in the schooner Marcy, made arrangements for reswming work
in the northern part of the section, as will be noticed lrereatter.

‘While the steamer Hassler was at the navy-vard refitting for sea-daty, Commander Philip C.
Johnson, with his party, sounded in the Mare Tsland Straits, and in the vicinity of the navy-yard,
and made a chart for future reference or for comparison with previous surveys.

Topography and hydrography of Mendocino Bay and vicinity.—In May, Assistant L. A. Sengteller
trausferred his party from San Luis Obispo to Little River, near Mendocino Bay, and resumed the
survey of the coast at the northern limit of his work of the preceding year, The stretch now
included presents a very narrow margin of cleared country along the waterline, which is bordered
by broken bluffs of moderate height, backed by heavily-timbered ridges. Henece the triangulation
was advanced with difficnlty, and, as in other sites of work, the season was marked by heavy fogs
and strong winds.

On the topographical sheets are included several ¢ landings,” or points of shipment, for lumber
and produce, and the streams known as Navarro River, Salmon Creek or Big River, and Russian
Guleh. Iumber is shot into the vessels by structures that stretch from the top of the bluff’ nearly
to the deck, the vesscls when loading being moored below. These landings afford no shelter from
the heavy gales of winter; but by position they are protected from prevailing summer-winds and
from the swell of the ocean.

For the determination of points on which to base the plane.table work, Mr. Sengteller erected
thirty signals along the coast, and occupied three stations with the theodolite. The topographieal

statistics are:

Shore-line of ocean, (Miles) . ... .ovu it iu i e 294
Rivers, (miles)...........co.........L vt ceas 2
Roads, (Miles). . oo e e i i e 30
Area of topography, (square miles). ... .. .. ... . ool 123

Before leaving the vicinity, Mr. Sengteller, aided during part of the season by Mr. H. I. Willey,
of the party of Assistant Davidson, made a hydrograpbic survey of Mendocine Bay and its ap-
proaches, recording 1,135 soundings. In this general examination, the bottom of the bay was
found to be very irregular and broken. Special examination was made in the vicinity of a supposed
rock off the south point of Mendocino Bay, but no obstacle to navigation was developed by the
soundings.

Triangulation and topography southof Shelter Cove.~—In July, Assistant A. F. Rodgers transferred
bis party to the vicinity of Shelter Cove on the coast of California, and resumed field-work from
the limit of the preceding year. The site of operations presented many difficulties. The beach is
impassable, except at extreme low water. Back of the water-line, the country is rugged, and cov-
ered in part with dense chapparral and partly with heavy red-wood timber. The high ground
affords no feed for animals nor any water. Some of the heights occupied by the party for the
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measurement of horizontal angles are three thousand feet above the sea. The gencral statistics
are:

Signals erected . ... e e e 25
Stations occupied. .. ... ... e et 27
Anglesmeasured. . ... L e e et i e 392
Nuomber of obServations. .. ... oo i e 11,980
Ocean shore-line, (miles). ... ..o i i i e e e 9
Area of topography, (square miles). ... ... o oo L il et 1

Assistant Rodgers was aided by Mr. E. F. Dickins. The party is yet in the ficld, and will
continue work aslong as the weather will permit. Earlier in the season progress was much hindered
by fogs and by the smoke of burning forests.

Hydrography off Cape Mendocino.—In the latter part of April, Assistant Gershom Dradford
engaged one of thesteam-tugs, with a competent pilot of Humboldt Bar, and determined in position
nearly all the sunken rocks which were discovered by Assistant Davidson in 1869. Two other
rocks, not then known, were found to the northward. The survey indiecates a passage about a
mile and a half wide between the sunken rocks inside of Blunt’s Reef and the sunken rocks of the
Sugarloaf at the cape. But this channel cannot be used in thick weather. The course by the
passage referred to is, moreover, only about a mile less in distance, as compared with the ordinary
course of vessels outside of Blunt’s Reef.

When these special developments were complete, the steam-tug was returned to her owners,
aud the hydrographic survey of Trinidad Bay was taken up by Mr. Bradford with his party in the
schooner Marey. Loggy weather, however, greatly interfered with lines intended to develope the
offshore soundings. While the party was engaged at sea, tidal observations were recorded at
Trinidad and at Hamboldt Bay. In Trinjdad Harbor, two rocks, heretofore unknown, were dis-
covered near the anchorage. The currents of the vicinity were observed and recorded. The hydro-
graphic statistics are:

Signals €rceted. ..o i i i rer e e 33
Stations occupied........ e e e et e, e e 22
Angles measured...... .. Lo e e it 4,685
Miles run dn soundings . ... L i e 548
Number of soundings ... ... e 9,682

Assistant Bradford was aided by Mr. Frederick Westdahl., As already mentioned, this party
was occupied during the winter in the vicinity of San Franciseo.

Under the direction of Assistant Davidson, Subassistant G. Farqubar, though in impaired
health, accomplished in the course of the winter and spring a large amount of office-work pertain-
ing to the hydrography of the western coast. These details include tracings of the survey of Hum-
boldt Bay, projections for the work between Rocky Point and Shelter Cove, plottings of the current
observations, and drawings of previous work requisite for the field-operations of Assistant Davidson.

Triangulation south of False Klamath River entrance, California.— Assistant A. W. Chase took
up this work late in September; his party having been previously engaged near Cape San Sebastian,
on the coast of Oregon, as will be presently noticed.

After signals had been erected for field-work scuth of the Klamath, a dense fog set in and
prevailed until the middle of October. This was followed by a short period of clear weather,
during which stations were determined by angular measurement for service in the plane-table
survey. The statistics of the triangulation are:

Signalserected ....... ... it e 9
Stations oceupied. ... ... ... il N 8
Angles measured - ... ... ... et iiamaneaea i 29
Number of 0bServations . ... .. . . i i e e e e 228

The field-report includes a general description of the Klamrath River. Fauntleroy Rock,
developed in the hydrographic survey of Creseent City Harbor, has been marked, in the operations of
the Light-House Board, by an iron spindle. While in that vicinity, Mr. Chase occupied shore-
stations with the theodolite, and determined the exact position of the spindle.
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Tidal observations.—Maj. G. IL. Mendell, United States Engineers, has continued his acceptable
supervision of the tidal operations at the permanent stations on the western coast,

The self-registering tide-gauge, heretofore in use at San Diego, was kept at work by the
observer, Mr. William Knapp, until the structure on which the instrument was placed gave out.  As
a large expenditure would have been required to replace the stracture, it was deemed best to close
obsérvations at this station; the series of nineteen years duration beingnearly eomplete. The tide-
gauge accordingly has been transferred to Port Townshend, Washington Territory, where similay
observations are much needed.

The self-registering gauge at Fort Point, near Sun Francisco, has been in the care of A, E.
Gray. Good records have been received at the Office, and the prospect is good for the continmity
of the series.

As usnal, meteorological observations have been registered at both stations on the coast of
California. The observers have also tabulated from the tidal records the readings of high and
low waters, using for the purpose the new glass scales.

SECTION XI.

COAST OF OREGON AND OF WASHINGTON TERRITORY, INCLUDING THE INTERIOR BAYS, PORTS, AND
RIVERS, (Skerci No. 16.)

Triangulation and topography near Mack’s Arch, coast of Oregon.—As mentioned under the head of
Section X, the party of Assistant Chase passed the early part of the year in work on the soutliern
part of the coast of California. In April, the office-work was completed ; and before the end of that
month the party reached Crescent City, and, as soon as practicable, resumed ficld-work on the coast
of Oregon, south of Mack’s Arch. The triangualation and shore-line survey were extended to Mack’s
Reef, from a point about sisteen miles southiward and eastward, where the operations closed in the
preceding season. Two plane-table sheets, joining at Whale's Head, were projected to include the
limits of work. The sbore-line is complete on both, and the final topography on the sheet north of
Whale’s Head, which represents a rough, broken coast, covered with forest and dense nndergrowth,
The cliffs in many places are precipitons. Nibe miles of eoast, with the usnal margin of topog-
raphy, are included in the detailed survey. Twenty-two signals were erected by the party, and as
many stations were occupied with the theodolite. The records of the triangulation, and the field-
computations resulting from it, have been filed in the Office. -

Hydrography of Chetko Bay, Oregon.—In the course of the summer, Assistant Chase sounded
the anchorage abreast of the mwouth of Chetko River, and found six fathoms over sandy bottom,
with good shelter from the northwest wind and from the ocean-swell. His report is accompanied
by a sketeh, showing the soundings made at the anchorage.

Topography of the Columbia River.—In May, Assistant Cleveland Rockwell transferved bis party
from a site of work on the coast of California, and resumed the detailed survey of the shores of the
Columbia River. East and west of Cathlamet, the triangulation and topography were advanced so
as to include the whole of Puget Island and both banks of the river as far up as Westport. The
topographical features are much the same as were found nearer the mouth. There is properly no
valley to the river, but between the steep walls of the original channel of the river lie timbered low-
lands and timbered and marshy islands. The banks of the Columbia are basaltic, and are covered
with spruce of great size.

Good progress has been made in this survey, notwithstanding impediments arising from freshets
fogs during the season, and smoke from the adjacent forests. Mr. George H. Wilsou served as nid
in the field-party. The detailed work of the season includes the following:

o

Shore-line surveyed, (miles)....... ... oo iir i 35
Creeks and sloughs, (miles) .. ... ooiie i e 67
Roads, (miles). . ..ouvere i e aes e e em e eaen e, S
Area of topography, (squaremiles). ... ...ccovviia il conns 24

- The previous occupation of the party of Assistant Rockwell has been mentioned under the head
pf Section X.
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Triangulation and topography of Shoalwater Bay, Washington Territory~This work was con-
tinued by Snbassistant J. J. Gilbert several weeks after my annual report of last year was closed.
Some shoals and islands within the limits of two of the plane-table sheets were added before the
field-operations were discontinued for the winter. Mr. Gilbert then engaged in office-work at
Olympia, and completed the records and computations pertaining to the previous triangulation, and
inked the plane-table sheets. His party resumed ficld service early in March, and extended the
triangulation and topography of Shoalwater Bay down to the ocean-beach, and there joined with
the coast-triangulation, -

Shoalwater Bay is filled with extensive flats. Along the shores,the forest generally comes
down to the water-line. By taking advantage of the state of the tides, Mr. Gilbert has made good
progress in this survey. His work of the season includes:

Signalserected. . ... ... s 52
Angles Meastured .. ... in it i et at i i aee e 193
Number of observations............. ..o lalo. it aaans e 5,648
Shore-line surveyed, (Miles) ... .o vt i i e 78
Sloughs, (Miles) .. cnr oot i i i e e 93
Area of topography, (squaremiles). ... ... ...l iiielilii 27

The survey of Shoalwater Bay and vicinity is yet in progress, and will be continued until the
severity of weather makes it expedient to close work for the season,

Triangulation end topography of Puget Sound, Washington Territory.—~The office-work of last
yvear was brought up by Assistant J. 8. Lawson, in the course of the winter of 1871, at Olympia,
These details comprise the triangulation-records, duplicates, and computations, the completion of
the planetable sheets of that year, and tracings from them, to guard against possible loss in the
transmission of the originals.

Assistant Lawson resumed field-work in April, and extended the topographieal survey on both
sides of Admiralty Inlet from TLagoon Point and Oak Cove to the north side of Dwamish Bay and
Point Restoration; and up Possession Sound to Point Elliott, where the operations connect with the
previous survey of Port Ludlow, Hood’s Canal, and Madison Harbor.

In August, the party commenced the triangulation of Budd’s Inlet, at the head of Puget Sound
This is the proposed temporary terminus of the North Pacific Railroad. A base was measured on
the north side of the inlet, and the triangulation connected with it now includes the entire course
of the channel, Some progress was made in the plane-table survey, but the season was well
advanced before the triangulation was complete. Details in the vicinity of Olympia and New Market
will be mapped in the course of the winter. The work now dene is on eight sheets, of which the
statistics are, with those of the triangulation:

Signalgs erected. ... o. i e e e i e 56
Stations occupied....... e e e e e e e iee e e 22
Anglesmeasured. ... ... iiai il iaiia .., e e e eanaaes 139
Number of obsServations . ... voeuie it i it ittt cieiiam i e .ea. 3,248
Shore-line of sound, (Miles) ..o voiu e oo e 86
Sloughs and lagoons, (miles) ... ..o 30
Roads, (miles) ... ... ool et e eee e 53
Area of topography, (squaremiles) .. ... ... .. ..., 48

Two plane-tables were used in the party of Assistant Lawson: one of them at intervals by him-
self, when not engaged in the triangulation ; the other was used daring the season by Subassistant
Eugene Ellicott. - Mr. F. A, Lawson was attached to the party as aid. The brig Fauntleroy, as
heretofore, was employed for transportation.

Tidal observations.—The self-registering tide-gange at Astoria, Washington Territory, has been
removed to a new wharf not far from the old station, and is well attended, as heretofore, by Mr, L.
Wilson. The series are excellent of both tidal and meteorological observations at Astoria. Mr.
Wilson has also tabulated from the tidal sheets the readings of high and low waters.
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Ay stated under the head of Section X, a series’of observations with a self-registering tide-gauge
will be commenced near Port Townshend, WashingtonTerritory. Thethree permancnt tidal stations
on the western coast remain under the able supervision of Maj. G. H. Mendell, United States
Engineers, who has full knowledge of the conditions requisite for the successful working of the tide-
gauges.

SECTION XII.

PACIFIC COAST—ALASKA TERRITORY, (SKkETCH No. 17.)

Geographical reconnaissance of the coast of Alaska.—In August, 1871, as stated in my last anmual
report, Assistant W. H. Dall sailed from San Francisco with his party, in the schooner Hamboldt,
for reconnaissance at the Alentian Islands. On the trip to Unalaska, the opportunity was taken
to determince the general direction of the ocean-currents. The observations as reported confirm the
deductions published in my report for the year 1867, with other conclusions then presented by
Assistant Davids