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REPORT

OF THE

DIRECTOR, U. S. COAST AND GEODETIC SURVEY

DEPARTMENT OoF COMMERCE,
Coast AND GEODETIC SURVEY,
Washington, October 5, 1926.

Sir: There is submitted herewith my eleventh annual report.
This report is for the fiscal vear ended June 30, 1925, and is the
ninety-fourth annual report of this bureau.

INTRODUCTION

The Coast and Geodetic Survey has just closed the one hundred
and ninth year of its active existence, and it has been generally a
most successful one. The results of our greatest efforts in carrying
on the hydrographic work have demonstrated again the wisdom of
providing modern vessels with up-to-date equipment. This is
eslpecially s0 in connection with our Pacific coast and Alaskn work,
where efficiency and large returns have been most marked. The
greater strides in completing the survey of the Pacific coast and
Alaska waters, much of it of a permanent nature, is gratifying and
most marked in comparison with the slow progress of a few ycars ago.

Another interesting activity with the bureau was the visit of the
chief of the division of hydrography and topography to the Philippine
Islands, where he made an exhaustive study of the conditions of our
hydrographic work. His trip was most helpful in that it has shown,
first, that the work in our far-off possession is nearing completion as
regards first surveys, and, second, he was able to study a program of
a constructive nature looking toward the completion of the hydro-
graphic work in Philippine waters. '

It is interesting to ﬁnow that the demand for our charts and other
nautical publications has been the greatest in the history of the
bureau. Coupled with this, the income from these sales has reached
the greatest figures in dollars and cents since the bureau was organized.

Another outstanding effort of the bureau was the progress in instru-
ment design and construction. So much has'been done of an im-
portant nature that it has helped to expedite our work and greatly
reduce certain unit costs.

"With the many favorable things that are 'outstanding in the
bureau’s year of effort, which we ‘recognize ‘and fully -appreciate,
there are till some that should be looked to and provided Ii?or in the
near future, as they are clearly matters involving economy and when
provided will mean money saved to the Government, among which

1
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are new tenders to replace the worn-out and dangerous craft that
have been in the service for more than a quarter of a century
and a new vessel for the Atlantic coast to replace two worn-out
and uneconomic ships that have served the Government for more
than 30 years. With the acquisition of this latter vessel the work
on the Atlantic coast and Gulf will be expedited as well as the
cost reduced. Another important item is the need of a modern
building to house our Washington office. The administration of the
present eight buildings, all unrelated to one another, is a serious
waste of Government money, not to mention the fact that the bureau
has outgrown the space that it now occupies, and necessarily the
public interest will f%.rther suffer unless greater accommodations are
soon provided.

The permanent good that has resulted from the reclassification
act, which has now had a trial of over a year, has in many ways ful-
filled the needs for which it was created, but emphasis should be
laid on the fact that it is now time to rectify certain ambiguities in
the legislation and so provide without delay certain increase in
salaries of positions that so far have not benefited as deserved. The
continuation of this situation is one.of the outstanding causes of the
turnover in the Federal service, which is quite the opposite of economy
and makes the administrative cost of every bureau higher, as when-
ever an employee leaves the bureau the services of someone else are
needed to train the new employee. It should be pointed out that
the additional money needed to provide just and adequate salaries
which no doubt were intended in the legislation in question, would
more than offset the high cost involved in this repeated turnover.

Another reason for this large turnover in the bureau, as well as
throughout the Government genemlly, is that the present retire-
ment law is unsatisfactory and not in line with the present idea of
good business methods of making the future of sufficient interest
to the employees, so that, after having served the Government
faithfully, in their old age they may be adequately taken care of.

One of the questions that has much to do with our present-day
problems is the change in the purchasing value of the dollar during
the past 10 years—1915, par; 1920, 0.415; 1925, 0.644—and while
our appropriation has increased in 10 years in so far as actual figures
are concerned, the purchasing power 1s so much less that in reality
this bureau has had little more actual money to work with than
appropriated 10 years ago. Changes in methods of management,
tlrl)ereby increasing efficiency, are alone responsible for the bureau
being able to get on as well as it has and to take care of increase in
business, but I frankly see that without more space to house the
bureau 1n Washington and additional personnel we can not take
care of even the daily demands made on us and which are increasing
each day, as any healthy business organization should grow. o
' Too much can not be said of the spirit'in which the personnel
have taken hold so that we could, in so far as it is humanly possible,
care for the new calls made on us. The care of our mass of hetero-
geneous buildings and bringing them up to the greatest state of
efficiency reflects unusual credit on the chief clerk of the bureau.
‘Through' his untiring efforts and those of the personnel under him,
insanitary buildings have been made fairly livable in spite of & poor
assortment of tools, and a saving in funds has been accomplished.
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FIG. 1.—OLD WOODEN LIBRARY SHELVING

On_shelves of this type were kept 40,000 technical books and pamphlets and 80,000 suryey
field records, gathered by expert workers and observers during 100 years, The shelves
were dry as tinder and a fire hazard; impossible to keep clean; required the use of step-
ladders to reach the higher spaces; and wasted the time of every library worker and
many other persons who consulted the books and records
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Thie most striking example of the latter is shown in illustrations Nos.
1 and 2. Not many years ago all the field notes of this bureau,
‘representing a century of work and involving millions of dollars in
_actual worth, were protected only by ordinary care as they rested on
pine shelves, the worst kind of fire traps. No money was forth-
coming for vaults to store these records. The necessity of providing
some means of protection became so obvious that this administrative
officer worked out an economy plan covering several years whereby
enough money would be saved from “office expenses’’ to install steel
bookcases’ for the bureau’s library. He accomplished what he
started out to do, and now the valuable example of economy and
thrift is a realty. These valuable records of the country are protected
as never before. Furthermore, while the bureau now has a library
which is fairli well protected from fire, with the changes other
protection has been given our records which reflects credit and apprecia-
tion. The records are now readily accessible, made so by a fine
system of reference cards. There are other things that are in keep-
ing with the above saving policy which started before the war, and,
as I have said before, only suc{ a general attitude throughout the
bureau has made it possible to keep abreast of the larger demands
made on us by a fast growing country. :
I will now take up 1n this Introduction in more detail some of the
outstanding matters, and then following in Part I will briefly indi-
cate the bureau’s greatest needs.

RETIREMENT OF CIVIL~-8ERVICE EMFLOYEES

The question of a more appropriate retirement for civil-service
employees should have serious consideration at this time. The pres-
ent basis of retirement means but little to the average employee in the
Government. The annuity is too low,"and the law does not differen-
tiate between any class of employees or their earning capacities during
their period of Government service. It is now quite evident that
unless the present law is much improved upon it will not accomplish
what it was intended to do.

As I have mentioned before, there is a great turnover every year in
the Government personnel, which is not only expensive and wasteful
but proves conclusively that it lessens the attractiveness of Govern-
ment positions largely because a man or a woman who enters the
Government service must have more money to live on than is now
paid by the Government if they are to be retired on a mere pittance
after 30, 40, or 50 years of service. It is my belief that an equitable
retirement system, based on length of service and earning capacity
during active service in the Government, will immedigtely attract the
ablest people, who will be brought into the service and remain ther
to the great advantage of the public welfare. , '

There are two outstanding factors in the present retirement law
that are distinctly unsatisfactory. = One is that the retirement aFe" is
too high. The other is that every employee has to'contribute from
his salary toward thé small anndity (maximum $60) that he:is to
Teceive upon reaching the retirement agé. ‘While there is some:merit
In' the eiployees contributing' toward this annuity fund, the ratire-
ment Jaw should'be more liberal 'and provide for optionb;i'reti'rement
on g basis similar to the military forces; that is, after 30" yedrs ‘of
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_service. As the law now exists, a young man entering the Govern-
ment service at the age of 18 is retired at the age of 70 years, after 52
. years of service on an annuity of $60 per month, providing his average
annual pay for the preceding 10 years was $1,200 or more. This has
the effect of employees generally asking to be continyed after they

-have reached the age at-which they should be legally separated from
the Government service because of their realizmg that their small
annuity will not nearly pay for the actual necessities of life.

VALUE OF PRINTED MATTER AND OTHER DATA TO THE PUBLIC

The impression which the average man has of the Coast and
Geodetic Survey is that of a burcau designed to serve the mariner’
alone. It is true that the production of charts for the guidance of
our own and foreign vessels in our coastal waters is the primary pur-
_pose of the survey, but in recent years this bureau has found other
important ways in which to serve the public.

Bne of the most important of these is in the dissemination of in-
‘formation to county surveyors and local surveyors in every State in
the Union. Three years ago a state of extraordinary confusion in the
matter of local surveys was brought to the attention of the bureau.
. Cities and sometimes counties were engaged in disputes as to their
‘boundary lines, most of these disputes arising from the inability of
city and county engineers to reestablish old lines which had served
until the recent rapid growth of our country. Control points were
seldom in harmony, boundary monuments had become lost or obliter-
ated, and it was not uncommon for gaps or overlaps to develop
between two areas in question.

This difficulty would have been eliminated had standard datg been
used for these surveys. Fortunately, such data were available in the
shape of Coast and Geodetic Survey triangulation stations, magnetic
stations, and precise level bench marks. It is strange that the exist-
ence of these reference marks should have been known to so few local
engineers, but such was the case. In recognition of this situation,
the bureau entered into correspondence with local surveyors in the
county seats of every State, bringing to their attention the mass of
information ready for their use.

The method of making this first contact has been by printed digests,
one for each State. In each digest the counties are listed alphabeti-
cally, with the reference marks which have been established at each
point. Accompanying the digests are base maps of the States, show-
ing the nature and location of surveys. (See illustration No. 3,
opposite p. 6.) These publications have been distributed for the
following  States: Alabama, Arkansas, Colorado, Florida, Idaho,
Illinois, Towa, Kansas, Kentucky, Maine, Massachusetts, Minne-
sota, Missourl, Montana, Nebraska, Nevada, North Dakota, Ohio,
Oregon, Rhode Island, South Dakota, Texas, Utah, West Virginia
and Wyoming. Digests for the remaining States will ,be_.pubhshed
as soon. as possible. .

The bureau serves the:general publie in pother ways. Information
on a great variety of supjects,is furnished constantly.to, public and
{)rivate organizations and individuals. Occasionslly important

egal decigions hinge upon some point which is decided by consulta-
tion. of our records. Since seismological work was taken over by the
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FIG. 2—MODERN STEEL LIBRARY SHELVING

New steel shelving, with an upper deck to walk on instead of ladders to climb; absolutely fireproof; easy to keep
clean; permits the librarians and others to spend their time and energy on useful work instead of shifting and.
climbing ladders to gain access to books and records
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buresu, there has been a steady stream of inquiries concerning earth-
uakes and precautions to be taken against them in affected areas.
ur special publications, such as The Portable Automatic Tide
Gauge, are in regular demand by outside engineers.

The bureau has also forged ahead in its service tp the maritime
public. By means of judicious publicity and by the use of posters at
chart sales stations, new charts and inside route pilots have been
widely advertised. The new inside route pilots have in particular
been brought to the attention of that growing class of motor-boat men,
for whose special use they were designed. .

WHAT TWO YEARS OF MODERN VESSELS HAVE MEANT IN MONEY SAVED

For years ope of the greatest needs of this bureau, to enable it to
accomplish the work expected of it, has been modern seaworthy ves-
sels. ‘i‘hree such vessels were acquired from the Navy two years
ago, which, with the vessel constructed by this bureau just prior to
the war, formed a respectable fleet of ocean-going ships for surveying
the waters of the Pacific coast of the United States and Alaska.
The performance of these four ships during the last two years shows
conclusively what the bureau can accomplish with adequate equip-
ment and also how hopelessly it was handicapped by the old, weaﬁ,
and underpowered vessels with which it was compelled to work prior
to that date.

These new ships are larger and more powerful; they have larger and
more powerful machinery, as well as larger hulls, than the ships which
they replaced. Consequently, they are more costly to operate be-
cause of the greater quantity of fuel required to drive them, as well
as the necessarily greater expense of cfmng1 for larger and more com-
plete equipment. But these ships are able to accomplish so much
more work during a working-day and, because of their greater sea-
worthiness, are a%le to work so many more days during a surveying
season, that they can accomplish a job more cheaply than was possible
for the older ships. The unit costs of taking a sounding and of survey-
Ing a square mile of sea area are less to-day with these ships than they
were 10 years ago with the old ships, notwithstanding the higher
wages and greater cost of all supplies at present, and if we make due
allowances for the smaller purchasing power of the.dollar of to-day
we find that these ships have very materially reduced the cost of
surveying.

While the reduced cost of surveying is an important consideration
and one that will naturally appeal to everyone, it is not by any means
the only gain that has resulted from replacing obsolete ships by
modern ones. A glance at the progress maps in the back of this
report will show how the unsurveyed and partly surveyed areas alon
the coasts of California, Oregon,. and Alaska have been reduce
during the last two years. In some of the areas, tinted blue on these
Maps, progress was being made with such equipment as we had, but the
rate of progress was necessarily slow compared to recent advances,
and in some of these areas weather conditions and lack of fuel bases
and harbors of refuge so handicapped the old'vessels that very little,

any, progress could be made. lqz is in such localities that lt';{w new
ships have made their most pronounced gain over the old.

62976—25t—=2
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These vessels can carry on hydrographic surveys during conditions
of wind and sea which heretofore we have rewardy;d as unfit for work
and, due to the fact that they need not seek shelter or sea room at the
first indication of an approaching storm, they can hold on and work
until the storm has fully developed. When we consider that hereto-
fore much valuable time has been lost in getting to the working ground
and away on the approach of a storm, and that the commanders of
the old ships could not afford to take any chance of being caught on a
-lee shore, we understand how the new shiﬁs have reduced the cost
and speeded up the progress of work in such areas.

An important factor also is the improved morale of the officers
and men who man these ships. They are not only more comfort-
able than was possible on the older vessels, but they no longer need
have any fear for the safety of themselves or their ships. They feel
certain that with their own good seﬂ.manshi‘i)l and navigation they
can take their ships through any storm. This new and favorable
situation all goes to prove the wisdom of wise investment in modern
equipment, for it means money saved and the work more quickly
-and better done.

S8PECIAL SBURVEYS REQUESTED BY ARMY AND NAVY AND OTHER -
S8OURCES

Surveys in western Alaska, a two-year project, requested by the
Navy Department, were completed last fall in accordance with the
‘bureau’s estimate. The completion of this job exactly on time is
particularly gratifying because new vessels were employed on it,
which at the time the estimate was made had not been tested as
surveying tools, and also because the areas surveyed are in remote
parts of the country, for which we had little dependable data on which
to base the estimate.

In the Hawaiian Islands special work for the War Department
was in progress throughout the past year and is still in progress.
This is rather a large project, measured by the difficulties encoun-
tered, precision desired, and the facilities available for the work. It
is probable that work will continue on that project throughout the
present fiscal year. .

The hydrographic survey of the waters of the Virgin Islands, a
necessary correlate to the land survey of those islands, requested by
and made for the Navy Department several years ago, was still in
Erogress at the close of the fiscal year. It is expected this survey will

e completed during the present fiscal year.

In the Philippines confidential surveys were made for the use of
the Navy Department. This work was begun in the latter part of
the fiscal year and was nearly completed at its close. However, it
seems probable that this work is the forerunner of more extensive
work of the same sort for that branch of the Government.

EXOELLENT ADVANCE IN ALASKA HYDROGRAPHIC BURVEYS
Hgdrogra,phy in Alaska during the past fiscal year has been con-

fined almost exclusively to work on projects which were adopted two
years or more ago and has been a continuation of the work of the
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Previous year. Marked progress has been made by all parties, due
In no small measure to containuity of work, thereby elimimating in a
large measure reconnsissance and preliminary work which must be
done before starting each new project. The total water area com-
pletely surveyed during this last year was slightly more than double
the area surveyed the year previous with the same vessels and practi-
cally the same personnel. ‘

In southeastern Alaska the party on the Surveyor extended the
offshore work northward past Sitka Sound and nearly to Cross
Sound. Inshore hydrography and topography was carried as far as
Sitka Sound, and triangulation for the control of this and next year’s
work as far as Dixon Harbor north-of Cross Sound, except for about
30 miles between Salisbury Sound and Lisianski Strait.. The party
on the Ezplorer wire dragged Gambier Bay and the east shore of the
entrance to Chatham Strait as far as Port Malmesbury, together
with several small arms on both the east and west sides of the strait.

In western Alaska the surveys of Ikatan Bay, Isanotski Strait,
Pavlof Bay, and approaches were completed by the party on the
Pioneer. 'The Discoverer's party surveyed Chignik Igay and the
approaches to this and to Wide and Portage ﬁnys and extended
triangulation control along the Alaska Pensinula nearly to a junction
with the old work and also out to the Semidi and other off-lying islands
and rocks.

All of the work accomplished in Alaska was necded to permit the
economic development of the country and to safeguard shipping to
those regions. This last year we have been able to meet demands
better than ever before. 'The fact that the marine insurance rates
for Alaska have been recently reduced was the best argument for .
having done this work.

OTHER IMPORTANT HYDROGRAPHIC SURVEYS ACCOMPLISHED IN CON-
TINENTAL WATERS

Excellent progress has been made on the offshore survey of the
Pacific coast, particularly on the Oregon coast south of Cape Blanco.
Ofishore work on the southern California coast has been extended
northward as far as San Pedro. The submarine valley which extends
into Monterev Bay has been fully developed by a close hydrographic
survey. All of this work has been carried seaward to a depth of at
least 1,000 fathoms, which on the extreme southern coast is 150 miles
offshore.

On the Atlantic coast progress has been made on offshore work on
the North Carolina coast, at Cape Fear, and on the Florida coast in
the vicinity of Daytona. Much inshore resurveying, including bays
and inlets, has been accomplished on the Georgia and Florida coasts.
One party has been employed the entire year on a resurvey of Tampa
Bay ‘and approach and has nearly completed the survey of the out-
side coast and entrance to the bay. The survey of Lake Okeechobee
was completed early this summer and will be published soon in the
form of a chart of the lake. .

- It is interesting to note that in connection with some of the above
activities we were able to furnish other Government bureaus as
well as private institutions by-products of our work, such as samples
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of water at great depths and bottom samples, all without extra work
or cost.

RECENT RESULTS OF PHILIPPINE ISLANDS SURVEYS

The outstanding accomplishment for the year in Philippine waters
was the determination of the exact position of each of the islands and
rocks which lie north of the island of Luzon and which to some
extent block the passage between the Philippines and Formosa.
Work in this locality has been regarded as particularly difficult and
dangerous because of the prevalence of typhoons during the only
season when the sea is otherwise smooth enough to permit landing
upon these islands and rocks. All islands, islets, and rocks have
now been connected by triangulation with Luzon and can be ac-
curately placed on charts. Excellent progress has been made in the
Sulu Archipelago and on the west side of Palawan, where two ship
parties have been employed during the year.

PROGRESS IN HAWAIIAN ISLANDS

One boat party has been continuously employed on a survey of the
coast of OQahu in mimite detail and has mad% good progress consider-
ing the difficulties of the job, particularly from surf. A second boat
party surveyed six of the small harbors and anchorages on the
i)slands of Molokai and Maui which are used by interisland steam-
oats.
PROGRESS IN VIRGIN ISLANDS

Good progress is being made in the hydrographic survey of the
waters 0? the Virgin Islands. One ship party has been employed
there throughout the year. The ship returned to the United States
last winter for extensive repairs, but only such personnel accom-
panied her as was absolutely necessary, the remainder remaining
to carry on work from shore bases during the absence of the shiﬁ).
It is expected all work in these waters will be completed during the
current fiscal year.

GEODETIC WORK ACCOMPLISHED

The geodetic work done during the fiscal year was almost entirely
in the western part of the United States and in Alaska. Probably
the most important work undertaken during the year was that alon
the boundary between the United States and Canada to the westwar
of Lake Superior. An agreement had been entered into between
officials of the United States Coast and Geodetic Survey and the
Geodetic Survey of Canada for the extension of an arc along the
boundary west of Lake Superior, each organization assuming the
responsig’ility of covering half of the line. o

Another important piece of work was the triangulation in Dixon
Entrance, Alaska, between British Columbia and southeastern Alaska,
and the measurement of base lines along the arc of triangulation ex-
tending through southeastern Alaska. .The purpose of this Alaskan
work was, primarily, to furnish accurate control for the charts
-of .the region, but another very important use is in the carrying of
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North American datum, geographic positions from Puget Sound,

ash., northward to northwest Canada and Alaska. The Geodetic
Survey of Canada has extended an arc of triangulation from Puget
Sound to Dixon Entrance, and this, with the completed arc from
the Jatter place to Skagway, will make it possible to place all of the
charts of British Columbia and southeastern Alaska on the North
American datum.

First order traverse and triangulation were extended from the
vicinity of Salem to the Black Hills in South Dakota. The selection
(1){) stations for the entire arc was completed during the fiscal year

25.

An arc of first-order triangulation was extended from the vicinity
of San Antonio to Del Rio, Tex. The selection of stations for this
arc had been made prior to the observing.

Work was begun late in the fiscal year on an arc of first-order
triangulation running from the vicinity of Needles, Calif., northward
mnto Utah. ’

Work was begun on the selection of first-order triangulation sta-
tions and their preparation for the observing party along an arc of
triangulation which will extend from the vicinity of Umatilla, Oreg.,
northward to the vicinity of Oroville, Wash., near the Canadian
boundary.

Longitude determinations for the purpose of furnishing Laplace
azimuths at triangulation stations were made in California, Arizona,
Texas, Oklahoma, Kansas, Colorado, South Dakota, and Nebraska.
Radio time signals sent from the Naval Observatory in Washington,
through the naval radio station at Annapolis, were used by the ob-
servers of the Coast and Geodetic Survey in determining the longi-
tudes of the field stations. Most efficient cooperation by the super-
intendent and officials of the Naval Observatory made it possible
to do this work at a low cost and with great accuracy. A specially
designed receiving apparatus for radio signals, designed by Doctor
Eckhardt and Doctor Karcher when they were members of the Bureau
of Standards, was used in the field for the purpose of recording
automatically the radio signals. This is another illustration of the
practical benefits to be derived from the results of a piece of scientific
research.

The longitude party determined the astronomic latitude and
azimuth at a number of stations. This work was accomplished
without any material increase in the cost of operation of the party.

The selection of first-order stations and observations on the arc
of triangulation extending northward from Cook Inlet, Alaska, was
continued during the first half of the fiscal year. This triangulation
in the interior o% Alaska is greatly needed at present by the General
Land Office which wishes to establish land lines for settlement pur-
poses. Without a trianiulution extending in a connected system
along the valleys in Alaska, it would be necessary to use a separate
meridian and base line for each place where settlement begins. The
Governor of Alaska conferred at Washington with the officials of
the Coast and Geodetic Survey and made the most urgent appeals
for the triangulation.

The selection of stations was made for traverse and triangulation
extending northward from the vicinity of Houston, Tex., to Fort
Smith, Ark. This is a part of the general control system of the
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country. The selection of stations was also made near the mouth of
the Red River with a view to connecting the triangulation along the
Mississippi River and the first-order triangulation of the country.

At the request of the city engineer of Rochester, N. Y., engineers
of the Coast and Geodetic Survey began in the spring of 1925 the
extension of a first-order horizontal control system-over the area
covered by the city.

Triangulation of the second order was executed in Frederick Sound
and Chatham Strait in southeastern Alaska.

Third-order triangulation was executed in the vicinity of Cres-
cent City, Calif., in connection with surveys of the waters along the
coast.

Triangulation of the second order was executed in lower San
Francisco Bay. This work was made necessary by the destruction
by man and nature of the monuments left when the triangulation
was first done many years ago.

Triangulation and traverse of the second order were executed along
the coast of South Carolina from the vicinity of Charleston to
Winyah Bay.

Two hundred and seven miles of first-order leveling were run from
Perth Amboy to Atlantic City, N. J.; from Pleasantville to Cape
May, N. J.; and from Delair, N. J., to Philadelphia.

he testing of the stability of the earth in California was continued
during the year. The work consisted of a redetermination of the
angles at first-order trinngulation stations from the vicinity of Los-
Angeles, Calif., eastward to the Colorado River, and along the coast
in the vicinity of Santa Barbara Channel. The Coast and Geodetic
Survey cooperated with the Carnegie Institution of Washington in
the extension of first-order triangulation northwestward from the
thirty-ninth parallel triangulation toward Ukiah, Calif. The field
expenses were paid for by the institution, while the instruments and
transportation equipment were loaned to the institution by the
bureau. The urgent nced for the study of earth movements led the
officials of the institution to undertake the work.

One hundred and seventy-seven miles of first-order leveling were
run in southern California for the purpose of determining whether
vertical movements had taken place prior to the running of a line of
first-order leveling some years ago ang to establish some new leveling
that can be repeated after a number of years or after an earthquake
has occurred along the line.

The Ukiah Observatory for observations concerning the variation
of latitude was kept in operation throughout the year. The records of
the observations were sent to Professor Kimura, who is having the
computations and reductions of the data made under his direction.

COOPERATION WITH OTHER ORGANIZATIONS

The geodetic operations of the Coast and Geodetic Survey are
services rendered the Government and people of this country. While
a large part of the results are essential to the accurate charting of our
waters, the larger part forms the basis for surveys and maps made by
other organizations of the Government and for various engineering
and industrial activities of our people. Cooperation can be best
carried on by executing geodetic surveys where they are most urgently
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Ifleeded and by making the results available to the users in printed
orm. , . . -
. Requests from other Government agencies for first-order triangula-
tion and leveling, by which latitudes, longitudes, and elevations are
established for map control, have accumulated to such a point that
the condition is most unfortunate.
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F16. 4.~—Changes in geographlc position in California

These changes in geographlo positions were brought out by reebserving an oid scheme of trisnguiation
in conncction with earthquake investigations in California.” The differences in goographic positions, as
computed from the early observations and from the receut oues, are showu by arrows. The direction of
each arrow indicates the direction of shift in geographic position during thoe Interval between the two sets
of observations, A part of the change In geograpbic positlons is due to unavoidable accidental errors in
making the angle observations, but most of the changes seem to indicate actual earth movements. In the
computations it was assumed that no earth movements had occurred at statlons Mount Lola and Round
Top, on the Slerras. Those two stations form the base for the computation of the new geographic
Positions ofall the other stations shown on the sketoh.

Topographic surveying in some areas, even where the States pay
half the expenses of the work, is delayed and stopped, because the
engineers o? the United States Geological Survey, charged with the
topographic surveying of the country, refuse to do their work in any
region ahead of the control surveys. Much of the topographic sur-
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veying has in the past preceded the control, but that practice led to
much confusion when maps extended from distant centers were
finally joined.

The General Land Office was forced by necessity to carry on the
division of the public lands ahead of the horizontal control. This
unfortunate condition is being corrected so far as is practicable by
a cooperative plan by which an engineer of the General Land Office
accompanies each of the triangulation parties. Land corners which
he recovers are tied into the triangulation, making it possible to give
accurate latitudes and longitudes to the corners. Eventually a
sufficient number of connections to the land corners will be made to
coordinate the public land surveys with maps based on triangulation,
but this can not be done now. The survey is cooperating with the
Forest Service as far as possible, although only a small fraction of
the work called for can }{)e accomplisheg. That bureau needs ac-
- curate locations of the boundaries of national forest reservations,
and these can be made only when the basis of the boundary surveys
is triangulation. The work requested of the survey by the United
States Geological Survey alone would require an expenditure several
times the present annual appropriation.

Before planning each year’s work officials of the survey and of
the Geological Survey confer as to where the field operations should
be carried on. Invariably the decision is based on the most urgent
needs of the Government and the public.

Surveying and mapping the interior of the country is not very
romantic, nor does it appear necessary to those who have not been
fortunate enough as to have been trained in the using of accurate
maps. We are not very far in time from the period when the land
of this country was scarcely worth the cost of accurate surveys.
When the West was a wide-open range, it made no difference to the
banker or manufacturer of the financial and industrial centers.
They cared not whether the cattle and sheep grazed on prairies or
mountain sides.

They care now, and they are beginning to demand that the
:;:]ﬁographic mapping of the country be completed. These maps

ill show accurately all topographic features such as highways,
railroads, bridges, cities, towns, and villages, forests, swamps, and
the hills, ridges, and mountains. From the map the exact slope of
the ground can be obtained, power and irrigation projects can be
accurately planned, and, in fact, any one of many industrial activi-
ties can be executed with economy and with a degree of certainty
as to costs and output from the completed project which are impos-
sible without the data furnished by the topographic map.

The forest area in the Rocky Mountains, the cotton field of Texas,
the mine in Montana, the drainage projects of Minnesota, the irri-
gation of California, the power projects of the Atlantic States, have
something to do with our daily lives. We use their products and
thusa]j)ay for their operation and tHe interest on the costs of their
installation or-development. Our money is invested in their bonds
or capital stock. Should we not therefore be interested in where
all these activities are, what they cost originally, their cost of upkeep
and operation? We are, and we are also interested in the mapping
of the area around such projects in order that they may be run more

economically.
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To the purchaser of State and county securities, an accurate map
of the political unit involved is of importance, for it shows the char-
acter of the surface within the bounds of the unit, it gives accurately
the size of the unit, and from the data made available may be obtained
some idea of the future industrial condition of the area. It is really
difficult to overexaggerate the importance and value of the topo-
graphic map in the activities of a nation.

It is the duty of the officials of & Government bureau, charged with
certain duties, to set forth the true condition in their field to those
higher in authority, and it is in carrying out this responsibility that
the above analysis of the topographic mapping situation is made.
This mapping is dependent on the horizontal and vertical control
work of this bureau for its framework.

The engineering organizations of other countries than the United
States are facing acute mapping problems. In the July (1925) num-
ber of the Journal of the E;goyal Geographic Society of London is a
review of the 1924 Annual Report of the Director of Surveys of
Sudan. The reviewer calls attention to the small amount of triangu-
lation in the Sudan, and then said in part:

Outside the above-mentioned areas the primary positions in the Sudan rest .
on the latitudes and longitudes obtained by the ordinary methods of field
astronomy, most excellent and valuable as long as the country remains almost
undeveloped, but liable to produce endless confusion as soon as questions of
accurate boundaries arise. The Sudan Government, like so many others, de-
mands and obtains maps sufficient for its present purposes without appreciating
that, as a country develops, no amount of astronomical or other short cuts can
replace o proper framework of triangulation, * * * and that to delay the
Preparation of this control until its need is apparent to the laymen, involving as
it does innumerable adjustments and complications and much resurvey, is no
true economy.

The above is an accurate, forceful, and timely summary of the
apping situation in each of many countries.

. ile the surveys in the United States are in better shape than
In the Suden, yet as compared with other great countries which are
highly developed industrially and commercially the United States is
about the most backward of them all in so far as its surveys and maps
are concerned. This situation should be speedily remedied. Sur-
veying and mapping arg now carried on by engineers havinﬁ large
Projects to put through, but only such work is done as will meet
their immediate needs, and the data secured are not available to the
public. In the same general area many private survefrs and maps
are made, and the cost of each is included in the capital accounts of
the companies performing them. The Fubh’c ays for the work in
lncreased price charged for the manu actureg goods or services
rendered. The necessity for most of the private surveying and map-
Ping will be eliminated when the country 1s covered by what is known
gs the standard topographic map of the United States Geological
urvey.

TheyCoast and Geodetic Survey and the Geodetic Survey of Canada
continued their cooperation during the year in the establishment of
an arc of first-order triangulation along the boundary from Lake

uperior to Point Roberts on the west coast. It is expected this arc
be completed during the fiscal year 1926. The two surveys also
continued tEeir cooperative work on the arc of first-order triangula-
tion which extends from Point Roberts northward along the coast
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of British Columbia and through southeast Alaska to the head of
Lynn Canal. This arc will make it possible to coordinate the United
States and also the Canadian maps and charts of the vast areas
involved in western and northwestern Canada and in southeast
Alaska and in Alaska. These operations could only have been accom-
plished by combined effort. The results will be of great benefit to
each of the countries.

The Bureau of Standards continued its active cooperation by
standardizing base tapes and level rods, as has been customary
since the organization of that bureau many years ago. Officials of
the Bureau of Standards and of the division of geodesy of the Coast
and Geodetic Survey have frequent conferences on geodetic instru-
ments and methods for testing and standardizing them.

The United States Naval Observatory at Washington, D. C., has
been of great assistance to field parties of the Coast and Geodetic
Survey in the extension of the longitude net of this country and
Alaska. Special time signals sent after midnight have been forwarded
from the Naval Observatory through the Annapolis station for the use
of the observers of the survey operating in Alaska and in the western
part of the United States. During the summer months the regular
10 o’clock time signals from the Naval Observatory are too early for
use in the far West. For the best results the time signals by radio and
the local time observations in the field should be as near simultaneous
as possible.

he Coast and Geodetic Survey has coo%erated with the engineer-
ing department of the city of Rochester, N. Y., in the extension of
the first-order horizontal control system over the area of the city.
The city of Rochester is paying all expenses connected with the surve
except the salaries of the commissioned officers assigned to the wor
in question. The instrumental equipment, record books, and other
forms were furnished by the survey.

Close cooperation has been maintained between the officials of this
survey and the Committee on Seismology of the Carnegie Institution
of Washington. Conferences have been held by them from time to
time looking toward the most effective methods of testing the stability
of the earth in regions of seismic activity. The field work connected
with the operation consists of first-order triangulation and leveling.
During the year this work was done within the State of California.

PROGRESS IN MAGNETIC SBURVEYS

In 1899 the Coast and Geodetic Survey started a magnetic survey
of the United States, with the aim of establishing a well-marked
magnetic station at each county seat in the United States where
magnetic declinations, dip, and intensity had been carefully measured.
This project was practically finished some years ago, though each
year there remain about 100 unoccupied county seats, as subdivision
of counties goes on just about as fast as the previous unoccupied
county seats are reached. .

As a result we know at each of these places the values of the
magnetic elements on a given date. Unfortunately for the pos-
sibility of finishing & magnetic survey, the earth’s magnetism is
continually changing. This does not make the old survey useless
if sufficient observations are made each year in various parts of the
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United States, so that the entire area is cavered by ‘‘repeat observa-
tions”’ every five years. Furthermore, the marked stations are
subject to many accidents which render them useless for reoccupa-
tion, the chief cause being changes due to progress in development
of towns and cities where the stations are placed. An important
part in keeping the old surveys available is played by the five well-
distributed magnetic observatories which are scattered throughout
the United States and the regions under its jurisdiction where con-
tinuous observations are made. '

For the United States, then, it may be said that the first survey
has been practically completed, but that this survey will remain
useful only by continued maintenance of observatories and occupa-
tion of repeat stations. There is urgent need for replacement of
stations which have been rendered useless, and the hitherto unoccu-
pied county seats should be occupied.

For Alaska the previous survey is inadequate. Observations have
been made along the coast and along the Yukon River, but repeat
observations are inadequate, and there are vast regions in the interior
without a single useful observation. The needs of the Aleutian
Islands are being met by a party engaged in general reconnaissance.
The work of the observatory at Sitka is an important part of this
program.

For the present the surveys of the Philippine Islands, Porto Rico,
and the Hawaiian Islands are in good condition, as repeat observa-
tions have been made within two years, so that activity outside the
United States can be concentrated on Alaska. In both the Hawaiian
Islands and Porto Rico the work of the observatories makes it un-
necessary to occupy repeat stations except at long intervals.

SBEISMOLOGY TO DATE

Legislation authorizing seismological investigation by the Coast
and Geodetic Survey placed a difficult task upon the bureau because
of the inadequacy OF previous work. The Weather Bureau had
maintained instruments for a period of years and had collected
useful reports of felt and visible effects of earthquakes. The Coast
and Geodetic Survey had operated seismographs for about 20 years
as a part of its magnetic work, inasmuch as earthquakes affect the
recording of the earth’s magnetism. No special effort had been
made to study the earthquake records.

Various organizations-such as universities throughout the country
had operated seismographs, but with few exceptions the work was
treated as a side issue.

The great need for earthquake studies for the United States as
a whole could obviously be met only by a Government agency
with continuous functioning, whose work would proceed without
regard to the interest stirred up by earthquakes at any particular
time. The application of precise methods was especially needed.

Thero is a great deal of work in seismology which only the Govern-
ment can do. Accurate reports of visible and felt earthquake effects
can be obtained only by a Government agency which has no preju-
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dice toward any special theory. This Bas been proved many times
in this country.

Since the earthquake activity of the present calendar year has
stirred up interest, there are numerous or%anizations taking up
different phases of earthquake investigation, but all of this work is
local and applied to local problems. Invamably it neglects certain
areas. The important function of the Coast and Geodetic Survey
in this work is to operate high-grade instruments at its magnetic
observatories and do its full share in coordinating all the other
activities.

The earthquake question has already become such a vital national
issue ‘that the National Board of Fire Underwriters is giving the
matter most serious consideration.

WHAT THE COMPLETED DELAWARE BAY CURRENT AND TIDE SURVEY
WILL MEAN TO SHIPPING

The detailed current conditions at different depths along the dock
line and over other areas of a port are of vital importance to the
safe berthing of large, deep-draft vessels in restricted harbors. It is
obvious that considerable damage may result in the berthing of a
large vessel when an unseen and unknown contrary current at a depth
of 25 or 30 feet is running with considerable velocity in the opposite
direction from that on the surface, which is the only one seen by the
navigator. Such currents, however, do exist in many of our harbors,
particularly in those into which large fresh-water rivers empty. This
condition is due to difference in density between the river water and
the tidal water entering from the ocean.

To bring out these Focal peculiarities for the guidance and safety
of the mariner, a comprehensive current and tide survey of Delaware
Bay and tributaries was made during the fiscal year 1925, and definite
knowledge of the tidal and current phenomena for those waters is
now available. The general information of the current conditions
in this waterway obtained from this survey has been incorporated in
the Current Tables, Atlantic Coast, for 1926, recently received from
press. For the purcly local and detailed information for the berthing
of vessels many current stations unessential to a knowledge of the
general current flow are required in a practical survey. A consider-
able number of such stations were occupied in the current survey of
Delaware Bay. The data are now being computed, and after they
have been correlated with various scattered observations made in
previous years the results and conclusions will be issued for the
mariner in a publication similar to those which now cover New
York Harbor and San Francisco Harbor. From the data in this
publication, together with the predictions of the general slack water
which are issued each year in the current tables, advance information
will be furnished the navigator of the conditions of the current flow
at different depths at the time he expects to berth his vessel. It is
" difficult to estimate the value of such advance information.

Aside from the value of such a survey to the mariner, the by-
products, obtained at no increased cost, are of invaluable aid to
engineers in and outside the Federal Government engaged on marine
work, sewage problems, and harbor improvement.
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WHAT MODERN INSTRUMENTS HAVE MEANT TO THE BUREAU'S WORK

The great progress of this bureau as a whole is in no small measure
due to the development of new and improved instruments, as they
are the tools with which the basic work is performed. Failure to
make use of the most modern and efficient equipment and materials
would be analogous to a carpenter attempting to build a house with

oor lumber and worn-out tools and would be immediately reflected
m the effigiency of the bureau.

An accurate instrument in the hands of an unskilled operator may
give inaccurate results, but a poor instrument can only give poor
results regardless of how skillfully it is handled. The bureau obtains
its instruments from the four quarters of the globe, and these are the
products of the best minds trained for this type of work. Every
effort is made to increase the accuracy and decrease the size and
weight of the equipment. As an instance, many years ago our trian-
gulation surveys were made with theodolites having an 18-inch circle
and which weighed 68 pounds. To-day we have an instrument of
much greater accuracy, having a circle but 9 inches in diameter and
weighing less than 40 pounds. Many other instruments have been
similarly redesigned. :

Such increases in accuracy and diminution of weight result in a
variety of economies. In the first place, fewer observations need be
made at a given point, so that more stations can be occupied each
season; secondly, decrease in size and weight facilitates the carrying
of the instrument to the station and its subsequent installation—no
mean item where all material must be back packed through dense
forests and up steep mountains; and third, transportation charges
have been greatly reduced.

The survey has always been on the alert to adopt new ideas and
material. It was one of the first to make practical use of the Morse
telegraph, and in later days has promptly taken up the radio for
longitude determinations and for communication. The observer,
3,000 miles away on the Alaskan Peninsula, can now instantly obtain
the exact time from the Annapolis radio station, instead of being
compelled to rely upon a delicate chronometer which may have been
carried many miles over rough country and whose failure would result
in days or weeks of delay for repair or replacement or, in the more
remote regions, might necessitate abandoning the work until another
season.

Adoption of modern materials has resulted in lighter and more
rugged instruments, less likely to be damaged or to become out of
adjustment, and certain substances, such as invar, have permitted
the construction of instruments of precision having an accuracy far
beyond the possibilities of former times. -

nstruments have now been designed, built, and perfected in the
Coast Survey instrument shop which will measure the angular posi-
tion of & point on the earth’s surface within one second of arc, which
means that a point 40 miles distant can be located within the space
of 1 foot, whicﬁ will determine the difference in elevation between two
points 100 miles apart within three-fourths of an inch, and which
will measure time to the one one-millionth part of a second.

The survey’s work has incressed manyfold during the past few
decades and ‘especially in the last few years. There are now about
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three times as many field parties as there were 15 years ago. There
has, however, been no increase in the instrument shop personnel to
handle the increased work necessary to outfit these parties. As a
result their efforts are now confined almost wholly to repairs, new
instruments being obtained through commercial channels and usually
at increased cost. Such instruments have also proven almost
universally unsatisfactory, either lacking the necesssary accuracy or
bﬁing of an inefficient design for the type of work to which we put
them. .

During the past year a number of new instruments were designed
and built by tl?e bureau, foremost of which was the sounding engrav-
ing machine. This machine will take the place of expensive hand-
work by engraving figures, legends, etc., on plates used for printing
charts. Besides being of permanent economic benefit, it is interesting
to note that the cost of designing and construction by the bureau’s
instrument division was over $4,500 less than a bid from an outside
institution, another evidence of the wisdom of doing such work
within the bureau.



Part .—-THE BUREAU’S GREATEST NEEDS

CHAPTER 1
A MODERN BUILDING IS A- MONEY SAVER

It has been mentioned in my previous annual reports that the pres-
ent quarters of the survey consist of eight separate buildings, only
one of which was intended for the use of the gureau. Even to one
only slightly familiar with these unsymmetrical, poorly connected
structures it must be evident that their replacement by an especially
designed modern building is inevitable. Constant minor alterations
must be made to the present quarters in order to keep the work of the
survey from falling behind, and these alterations are often both costly
and unsatisfactory. It would seem that the continuing of appropria-
tions for the temporary upkeep of these buildings is a direct waste in
view of their ultimate abandonment, and that it would be the part of
wisdom to make the replacement mentioned as soon as possible.

A modern building will be a money saver in more than one way.
It will permit the grouping of similar classes of work, so as to conserve
the time now spent in transportation of material and travel of per-
sonnel between outlying units. An instance of this is found in the
method now in use for delivering copper printing plates to the en-

avers. These plates, weighing 60 pounds cach, are now carried

y laborers up five flights of stairs from the storeroom to the engrav-
ing section. In a building carefully planned for the bureau this
extra labor would be eliminated by the installation of an elevator
and by placing these sections closer to their supplies.

In some of the rooms where accurate work is essential the lighting
is poor, which tends to reduce the quality of the work and also to
strain the eyes of valuable trained personnel. While the bureau is .
not behind 1n its work, it is not up to the standard which could be
realized under better conditions. Chart production and the manu-
facture of instruments could be expedited through up-to-date methods
which at present are not attainable because of the awkward arrange-
ment of rooms and shops.

The elimination of distances between division and section offices
would have the effect of reducing the messenger force, inasmuch as
half of their time is consumed by%ong journeys to remote sections.

Sanitation would be improved, for it would be much easier to
keep a new building clean than the timeworn ones now in use. The
matter of appearance is also a big factor, for the existence of cheerful
and attractive surroundings wiﬁ unquestionably promote a better
morale among the entire personnel, with an attendant increase of
efficiency.

. Every one of the elements I have enumerated will result in a lower-
ing of unit cost by reason of the greater amount of work done. Close
cooperation between the various divisions of the bureau is steadil
becoming more difficult because of the initial handicap under whic
we work. In the last 10 years every effort possible has been put
forth to make our buildings as durable and efficient as possible, but
the limit has been reached, and unless relief is soon forthcoming the
public’s interest will most certainly suffer, and I therefore urge that
early legislation be enacted which will permit the erection of a suitable
headquarters for the survey. "



CHAPTER II
THREE NEW TENDERS VITALLY NEEDED

The most urgent need for floating equipment on the Pacific coast
is for three power tenders for the t(}lree largest surveying ships.
These are splendid ships for the work in hand, but they can not
develop their full potential efficiency unaided by smaller craft to act
as tenders.

Much of the coast is rugged, broken, and strewn with offlying
rocks and other submerged dangers. Hence, the surveyors must
exercise the greatest possible care when approaching the coast and
when entering and exploring the inlets and bays. But even with
such vigilance it is too much to expect that they will not occasionally
find a rock with the keel of their surveying ships if they have no
means for exploration but these ships and their small boats. Hydro-
graphic surveying is dangerous work at its best, as a surveying ship
must go where others have no business. If, however, accompanied
by a tender (a small, decked, power vessel of 50 or 60 tons displace-
ment), the surveyor gets sucﬁ advance information as will enable
him to navigate his ship with reasonable safety.

Furthermore, the operating expenses of such tenders are small
compared with the expenses of the ships, and there is much work on
the coast which can not be done from open power boats such
as are carried on the deck of surveying ships but can be done as well
from these tenders as from the ships. ft} is a well-established fact that
the smaller the craft that can operate continuously on a hydrographic
survey the lower will be the cost of that survey. Hence, the onl
f'ustiﬁcation for employing large instead of small vessels on such wor
ies in the condition of the weather and sea that may be expected to
prevail during the working season and the facilities, or lack of facili-
ties, for maintenance of personnel and equipment. In other words,
the necessary cost of making a hydrographic survey of any waters is
governed by these factors; the actual cost depends largely upon how
nearly the surveyor has selected a type and size of vessel that will
just permit him to overcome these o{)stacles. )

Conditions along the coast are favorable for the operation of
such tenders, but, except in a few localities, the tenders could not
be maintained efficiently apart from the larger ships because of the
long distances to supply bases and the absence of local facilities for
making repairs. The surveying ships provide for both of these needs.

At one time the bureau had three such tenders, but two of them,
worn out and dangerous to operate, had to be scrapped, and the
third has already outlived its usefulness and should right now fol-
low the others. They proved to be good investments, having paid
for themselves- many ‘times over in reduced cost of work. They
should be replaced as early as possible. Until these three new tenders
are available the unit cost of operating our large vessels will be larger
than otherwise; also there will always be danger of some disaster
coming to the larger ships until such tenders relieve them of the
dangerous first exp{foration of the waters of unknown inlets and bays.
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MODERN VESSELS NEEDED ON ATLANTIC COAST

Replacement of old, worn-out, and obsolete types of ships by mod-
ern vessels, such as has been accomplished on tge Pacific coast and
proven to be a great economy to the Government, has as yet been
Impossible on the Atlantic. Here we have two small wooden steam
vessels which have deteriorated through age and hard service to such
extent that they are uneconomical to repair and are unsafe in heavy
weather. Every effort has been made to keep the maintenance cost

,as low as possible and to limit annual repairs to those items abso-
lutely necessary to keep the vessels running, but even so the mainte-
nance cost of these vessels is steadily rising, and without extensive
repairs, which are unwise, they must soon be retired. 1tis considered
that they do not warrant such an outlay, but they must be kept in

“service or the work on this coast seriously curtailed.

What the bureau needs to replace these two old vessels is one small
-able vessel of modern design and equipment, with ample power to
take her anywhere along this coast. She need not be as large as the
Pacific coast ships, because there are many more harbors and possi-
ble supply bases at no great distance from any part of the Atlantic
and Gulf coasts. IHence, she can be of a size and type that can be
operated more economically than the larger ships on the Pacific
surveys. A modern steel vessel of about 600 tons displacement,
designed especially for low operating cost when surveying, could
perform the work of these two old vessels and at a considerable
saving. Furthermore, this vessel could be employed on work which
neither of these old vessels can undertake because of their lack of
seaworthiness. Such work is being done now by one other vessel,
the only one on this coast fit to undertake it, and the quantity of
work needed to keep the charts up to date is beyond the capacity
of one vessel. :



CHAPTER III
HYDROGRAPHY AND TOPOGRAPHY
PRESSING DEMANDS FOR HYDROGRAPHIO WORK

The invention of different instruments for measuring depth b
sound will have a great effect on modern navigation. That suc
instruments are practicable has been proven beyond the question of
a doubt, and it is only a matter of time before these instruments will
be in general use on all vessels of the world. Their general use in
navigation necessitates the early increase in detailed hydrographic
work to develop more closely the character of the bottom. As the
aviator can tell%is approximate location by the terrain over which he
is flying, so characteristic submerged valleys, peaks, plateaus, etc.,
will serve as landmarks for the navigator. Increased information on
charts became necessary to meet the requirements for safely navigat-
ing vessels of increased size, so additional hydrographic work %ms
become necessary to meet the requirements of modern navigation
made possible by the use of these instruments for measuring depth
by sound in order that all the smaller characteristics, such as depres-
sions, elevations, etc., of the bottom, may be accurately determined
and located on the chart,instead of a generalization of the ocean
bottom. It is not enough to know that there is a submerged peak
or valley in the approximate area, but the accurate location of such
a characteristic is essential, so the navigator, in using the chart, can
determine accurately, when such a characteristic is discovered with
the sounding apparatus, the course to be steered to reach his desired
destination. The Coast Survey has three of its vessels equipped
with these sonic instruments for measuring depth, and on the Pacific
coast the position of the vessel is being determined by the use of
subaqueous sound ranging which recently has been usedy successfully
for a distance of 206 miles.

IMPORTANCE OF COMPLETING WIRE-DRAG SURVEYS ALONG THE
ATLANTIC COAST, ESPECIALLY THE NEW ENGLAND COAST

The waters of the New England coast are strewn with large bowlder-
type rocks which are extremely difficult to locate by ordinary hydro-
raphic methods using the sounding lead or even by the sound method.
he only sure way of determining that a certain water area is free
from danger is to drag this area by use of a wire drag. The impor-
tance .of this drag work along the New England coast and in the
coral areas along the Florida coast has been mentioned repeatedly in
my past reports, but with the limited moneys available for surveys
it has been impossible during the last two years to continue work on
this extremely important prOf'ect. This method of wire-dragging
the waters of New England is largely completed, and with adequate
appropriations two seasons’ work will complete the survey for a
times and furnish charts that will assure the mariner of the safety of
these waters.
22
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ATLANTIO COAST

In order to meet the requirements of navigation, hydrography from
the beach to the 100-fathom curve along the entire Aﬁantic coast
Should be executed at as early a date as practicable. This work has
een in progress for a number of years and will be continued until
Ccompleted. The entrances to the many bays and inlets along this
‘Coast from New York south to. Florida are continually changing in
epth as a result of storms, tides, etc., which necessitates constant
Tevision work so the charts will represent existing conditions.

GULF COAST

The inshore area of almost the entire Gulf coast is changeable, and
8 great amount of important work in this area is necessary, as most
of our present charts are based upon old surveys.

VIRGIN ISLANDS

During the entire fiscal year one of our vessels has been engaged
}li)on the hydrographic survey of the Virgin Islands. Since these
1slands have been procured by the United States this service has made
& complete topographic survey based upon new control, and the hydro-
graphic survey now in progress will make available to the public a
Completed chart of this area meeting all modern requirements.

s numerous coral shoals exist, most of the water area has been ex-
tmined by the wire drag.

IMPORTANOCE OF SBURVEYS ON PACIFIC COAST

The work along the Pacific coast, so long neglected owing to in-
adequate vessel equipment, has been executed vigorously during the
last two years. In 1918 the vast importance of surveying this area
Was brought out in the publication The Neglected Waters of the

acific Coast. Survey of these waters is not only of importance for

e safe navigation of vessels, but also, in extension of the work to the
1,000-fathom curve, all fishing banks will be thoroughly developed
&nd accurately shown on charts.

SURVEYS IN ALASEA

No section of the United States is more dependent for its develop-
lent upon correct charts than is the Territory of Alaska, as it is
ntirely dependent upon water-borne transportation. The early

evelopment of the Territory was retarded by the wrecking and
8tranding of many steamers, incurring much loss of life and property.
The results of modern surveys have been reflected directly by the
lack of serious accidents during the last few years and a material
Teduction in the insurance rates of vessels plying the Alaska waters.

WIRE-DRAG SURVEYS8 IN ALASBSKA:

. Alagka, like the New England coast, is strewn with rock of the
Pinnacle or spire type rising out of vast de%ths to near the surface of
¢ water. The location of these rocks can be determined only by the
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use of the wire drag. The ordinary hydrographic method can b
compared to an aviator dropping a weight attached to a measurin,

line from his plane as he flies over a city. It can readily be realize

that the chances are very small for the weight to hit the top 0
steeples or monuments, such as the Washington Monument, but if 8
horizontal wire were towed between two p%a.nes at a fixed distance
below the planes it would be sure to hit these obstructions if they
protruded above the wire. Already the main inside passages of soutb-
eastern Alaska have been wire-dragged and permanently made saf®
for life and property, but there are other important channels, bays
and harbors waiting to be dragged.

OUTSIDE COASTS O SOUTHEASTERN ALASKA

One of the most important survey projects being carried on in the
Territory is a survey of the shore to the 1,000-fathom curve on the
outside coast of southeastern Alaska. This work has been continue
northward from the boundary line and has made available many
bays and harbors which were shown on previous charts from sketches
made by very early explorers; also as a great deal of fishing is done
in this area the location of all fishing banks by this work is extremely
important and of commercial value. '

CHARTING WESTERN ALABSKA

The work of this service in western Alaska has the characteristics
of exploring as well as surveying, as this country is little known and
very inadequately charted. The surveys are necessary for the future
development. The period during which survey operations can be
carried on is short, but full advantage has been taken of each season.

HAWAIIAN ISLANDS

Considerable work has already been accomplished in the Hawaiian
Islands, but much more is absolutely necessary so that our charts
will meet commercial requircments. Some of the surveys along the
main steamship routes need supplemental work. Many roadsteads
and harbors need detailed surveys, and the trans-Pacific route lying
north of numerous islands and shoals west of the Hawaiian group
needs development.

REMAINING WORK IN PHILIPPINE 1S8LANDS WATERS

Most of the commercially important water areas of the Philippine
Islands have been surveyed. The areas remaining unsurveyed are as

follows: .
1. All islands north of Luzon and the waters from Luzon to Bashi

Channel; north shore of Luzon eastward of Buguey; coastal waters
of the west coast northward of Currimao.

2. East coast of Luzon from Cape-Engano to the latitude of the
northern end of Polillo.

3. West coast of Palawan southward of Malampaya Sound. The
sound is unsurveyed, but work there is now in progress.
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4. Balabac Island and Strait and waters northeastward of Balabac
% far north as Bugsuk Island.

5. Sulu Sea south of latitude 8° 17’ except along the coast of
Mlndanao, Basilan, and Jolo, . .. ...

6. Sulu Archipelago southward ‘from Jolo.

7. United States islands and waters adjacent to the coast of Borneo.
) 8. Coast of Mindanao from Sarangani Islands northward to Taba-
80 Head in. Davao Gulf. L Ciner : .

9. Several small surveys, resurveys, and additional developments,
Such as Fitzgerald Bank, north of Samar, and. some small bays.
1 If the bureau has the funds to properly repair the Pathfinder, aur
rgest vessel in the Far East, it is Eoped the first survey in Philippine -

aters will,be completed in 10 more years. , '



CHAPTER IV
GEODESY
DEMANDS FROM OTHER BUREAUS FOR CONTROL SURVEYS

For years the horizontal and vertical control data obtained from
field operations of the Coast and Geodetic Survey have been use
by a number of other Government organizations for the control of
their surve ing1 and mapping operations. The data furnished have
been so vaflymb e that frequent written and oral requests by officials
of other bureaus have been made on the survey for data in areas not
now covered by the control systems. As rapidly as possible the
data are printed and made readily available to those wishing to use
them. It seems unfortunate that triangulation and leveling which
must ultimately be extended over the country should have to wait,
while other Government organizations as well as the public are
being handicapped by the lack of such data. The requests from the
Geological Survey alone for leveling and triangulation data made
during the past fiscal year would, if complied with, require more
money than now appropriated for such work. In fact, the officials
of the Geological Survey have announced that they can not undertake
topographic surveying in areas which have not been covered by the
first order horizontal and vertical control of the Coast and Geodetic
Survey. A number of the States working with the Geological Survey
on cooperative basis as far as funds are concerned have requeste
surveys in certain areas which have been refused by the Geological
Survey because of lack of control data. :

The Forest Service has made requests on the Coast and Geodetic
Survey for the extension to their forest areas of the precise horizontal
control system. This has not been possible on account-of lack of
funds. The data are used by the forest officials in the accurate
location of the boundaries of the several forests and.also for the
control of their highway, grazing, and other maps. Without such
control the maps of the forests will not fit into the general map
system of the country which will eventually be extendged over ourl
whole area. The General Land Office, seeing the advantage of
having geographic positions for land corners, has utilized all of the
existing triangulation data in the construction of their State maps,
and officials of that bureau have expressed the earnest hope that the
horizontal control system of the Coast and Geodetic Survey may be
completed in the public-land States in the near future.

It was inevitable that the United States should have laid out
its public lands for settlement prior to the extension of first order
triangulation over our area, but this condition should not be allowed
in the laying out of the public lands of the Territory of Alaska-
Just prior to his being sworn in as Governor of Alaska, Governof
Parks, then in charge of the Alaska branch of the General Land
Office, had a conference with officials of the Coast and Geodetic
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Survey in which he pleaded for the rapid extension of & first order
triangulation over those parts of Alasks which are likely to have
Settlers in the near future. If the triangulation is executed ahead
of the laying out of land lines, one coordinate system can be used
for all of Alaska. This will make the work of the General Land
flice much easier and far less expensive, and the deeds to the property
Can be handled much easier and more accurately than if there is a
Be%{l&te system for each of the valleys or portions of valleysin Alaska.
erever geodetic data are available, they are used by the Bureau

gf Soil.lSurveys in connection with their studies of the character of

e goil.

'The United States Army, whenever it makes military surveys and
Inaps, whether for defense purposes or purposes of construction, uses
e triangulation and leveling data furnished by the survey. It is
requently the case that data requested can not be furnishedy because
the field work has not been done in the area where the operations

Were to be executed. _

The topographic branch of the Post Office Department makes use.
of the triangulation data of the Coast and Geodetic Survey which -
1t finds of the greatest benefit in laying down accurately on the post-
Youte maps the State and county boundaries and the post offices of
the country. Officials of the topographic branch have frequently ex-
Pressed ‘the hope that the horizontal control system of the country .
should be completed at an early date. v v

‘Outside of the Government service there are innumerable calls for
d&ta by the officials of cities, States, counties, railroads, power com-
f’&nies, and individual surveyors and engineers for triangulation and
eveling data. Their wants are met as far as it is practicable to do
80, but many areas for which control data are desired have not yet
been covered by the first order triangulation and leveling. N
. The coasts of continental United gtates are quite well cared for
lnasmuch as horizontal control data are concerned. This, however,

Oes not apply to Alaska, for there are stretches of that coast along
Which triangtlation has not yet been extended. ‘

A study of the situation would seem to indicate that it would be
2 wise business policy for the Government to furnish the data needed
N 50 many lines of activity by the bureaus of the Government,
S13&1;es; counties, cities, and by private corporations and individuals.
The United States Government is not com eting with any private
Concern in the extension of first order control systems over the coun-

Ty. The total expense of completing the first and second order con- .
tro) systems is only a few millions of dollars, and it is sure that this
imount would be saved the people of the country every year if we

Ad completed systems. Surely a 100 per cent dividend makes an
:ttractive investment. The wisest economy is the one that brings |
h,e largest return, not the one that means minimum expenditure or

nimum investment of capital. :



' CHAPTER V |
TERRESTRIAL MAGNETISM AND SEISMOLOGY''
NECESéITY"OF ADDITIONAL COMPASS INFORMATION '

Although the first magnetic survey of the United States is practi-.
cally complete, there is a great deal of work which must be done each
year. Repeat stations must be occupied at five-year intervals in all
parts of the country, and this means practically continuous work by
one party. Without this information, and that obtained at the :
magnetic observatories, it would be impossible to keep track of the
changes in the earth’s magnetism and to supply the demand for
information for the mariners’ charts; also to meet the needs of local -
surveyors and others by furnishing correct data would soon become
impossible. It should ge understood that the changes in the earth’s
magnetism are 8o irregular that it has not been found possible to
predict them. It is only by continued observations at-the magnetic
observatories that it can be finally determined whether there is such
a possibility. It is now known, by means of reports from local sur-
veyors who have been sufficiently interested to take the trouble to
investigate, that at least 500 of the magnetic stations are no longer
useful but yet are needed. Many of these stations also have to be
replaced to serve as repeat stations. A number of them are along the
seacoast, where they should be kept available for mariners to use in
connection with the compensation of their magnetic compasses
aboard ship. The stations are also being used in connection with
magnetic surveys to determine geological formations with which oil is
associated. Recently a magnetic survey was made by this bureau in
a part of Texas where most of the county seats were heretofore
unoccupied. Within a year an expert found all of thése stations
useful in a search by magnetic methods for oil formations.

With reference to replacement of stations, the:State of North
Carolina was not satisfied with the partial replacement of stations
which was the most to be expected from this bureau and provided
funds so that all stations could be put in first-class condition,
which work was completed during the last fiscal year. The replace-
ment of stations is fairly complete in California, Florida, and Texas.

The absolutely essential work is, then, the maintenance of observa-
tories and the occupation of repeat stations. Of almost equal
importance is the replacement of stations and the occupation of
county seats where no previous observations have been made. In
the northwestern Mountain States observations should be made at
other places in addition to the county seats, so that the distribution
of stations shall be sufficiently dense.
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IMPORTANT SEISMOLOGICAL WORK OF EOONOMIC VALUE TO THE
COUNTRY

During the present year the amount of earthquake insurance taken
out has been very large. Neither the companies nor the insured
have any clear idea of a proper basis for such insurance. The only
adequate basis for both parties is to have as definite knowledge of
the conditions as possible. Otherwise the insurance is likely to be
dropped after a short period of absence of earthquake activity and
there is neither profit nor protection. :

There are several things that the Government can do in this con-
nection to benefit the pcople. One is to collect with great care all
the information that is possible and publish it in the best form for
all concerned. KEven though earthquake prediction may not be

ossible, it is certain that various regions can be designated; as;
or example, regions definitely subject to severe earthquakes, regions
of moderate earthquake activity, and regions practically exempt from
earthquakes. When this can be done, construction, fire protection,
and other important problems can be worked out according to the
conditons. ‘

The outstanding consideration is that parts of the United States
where former earthquakes did little harm are now subject to con-
siderably larger quakes. The fast growth of cities and towns is also
a factor. The Santa Barbara carthquake would have been of no
significance in parts of eastern California, but since it occurred
dircetly under a city it did serious damage. Even in Montana, where
the country is comparatively thinly settled, the carthquake of June
27 was felt in a large number of towns, and railroad operation was
interfered with to some extent. ‘

The future of the study of earthquakes, both from the practical
and scientific viewpoints, will be one of steady progress in solving
this important problem if this burcau is provided with sufficient
funds to enable it to carry out the important part of the Govern-
ment program—a part which can be taken by no other organization,
however effective 1n its operations.
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CHAPTER VI
TIDES AND CURRENTS

NEED OF A CURRENT AND TIDE SURVEY IN BOSTON, PORTLAND, AND
PORTSMOUTH HARBORS

With the increase in size and cost of the deep-draft vessels of mod-
ern commerce it has become more and more necessary for the mariner
to have definite knowledge of the state of the tide and current in
our harbors. In the docking of these large vessels an accurate knowl-
edge of the state of the current is of considerable importance. Like-
wise important is the knowledge of the peculiar local conditions of
the tide and current in various portions of these harbors.
~ To bring out this detailed knowledge, comprehensive tide and
current surveys are absolutely necessary, and the cost of such sur-
veys are unusually small in comparison with the return in dollars
and cents to shipping and engineering operations in a harbor. Such
surveys have recently been made in New York Harbor, San Francisco
Bay, g)elaware Bay, and at present one is being made in the inside
passages of southeastern Alaska. For the coming year it is pro-

osed to take up the comprehensive tide and current survey of the
mmportant harbors of Boston, Portland, and Portsmouth. These
harbors are important not only commercially but also from the civil
and military point of view, and it is to be noted, too, that while these
surveys are made primarily for the purpose of navigation the infor-
mation obtained is of very great value to the civil and military engi-
ngeg engaged in harbor improvement and marine construction of all

mas.

In admiralty cases, especially in cases involving the Federal Gov-
ernment, this bureau is constantly being called on for certified state-
ments of tide and current conditions at the time of collisions and
strandings. With accurate tide and current surveys of a harbor
these statements can be furnished for all time to come; without them
the bureau can furnish nothing but an approximation. Without
date upon which to base the predictions no definite information can
be furnished. . :

In the matter of sewage disposal and sanitation in these centers of

opulation the data from the current and tide surveys is of vital
mmportance to the United States Public Health Service 1n its sanitary
surveys for the determination of pollution of the waters of the harbors.
In these matters this bureau is furnishing all available data along
these lines. At present final data can be furnished for only three
harbors—New York, Delaware Bay, and San Francisco Bay. It is
planned to extend the surveys to every harbor of importance, so that
the information may be at {mnd when needed; and it must be em-
phasized again that the data needed in these various lines of work
are all derived from a single survey made primarily for naviga-
tional purposes.
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OCURRENT SURVEY, INSIDE PASSAGES OF ALASKA

Through the inside route from the Pacific Northwest to Alaska,
used extensively by American shipping, there are many narrow pas-
sages in which the velocity of the current at strength is of danger to
shipping, even to the larger vessels. It is therefore necessary to
know the time of slack water in these passages when the vessel can
go through safely. If the mariner can know in advance the time of
slack water, he will save valuable time which is otherwise wasted
awaiting the time of slack water on arriving at some unfavorable
phase of current; and for smaller craft it 1s imperative that the
mariner may be able to time his arrival so as not to enter at the
strength of current and become dangerously involved. For the fiscal
year 1926, therefore, a current survey is being made of these narrow
passages on the inside route to Alaska.

The need for the current and tide survey of these narrow passes
has been long felt by shipping, as it will supplement the very meager
data at hand now and will permit very close predictions of the time of
slack water to be made which will be incorporated in the current
tables published annually in advance by this office.

This current survey is in line with the current surveys made of
our principal waterways which are taken up in the order of impor-
tance from both the civil and military standpoint with special refer-
ence to the needs of the mariner. The first current survey was made
in New York Harbor in 1923; this was followed in 1924 by a survey
of San Francisco Bay, and in 1925 by a survey of Delaware Bay.



CHAPTER . VII
CHARTS
THEIR VALUE

The Coast and Geodetic Survey holds constantly in mind the faet
that its usefulness to the public 1t was created to serve is measured
chiefly by the character of the nautical charts which are its principal
product and by the extent to which those charts are placed within
reach of the people requiring them. In spite of that constant vigi-
lance it is wefl from time to time to pause in the daily routine for a
comprehensive survey of the existing situation in order to make sure
that no possible avenue of better service has been overlooked. Such
a survey has just been completed, and the picture it reveals deserves
more than the brief mention which can be given it here.

A chart, to be completely adequate to serve its purpose, must be
constructed on correct cartographic principles, must be a simple,
legible, and absolutely correct picture of the physiography of the
area it portrays, and, finally, must be accessible to the people who
have occasion to use 1t.

In the matter of cartographic practices the Coast and Geodetic
Survey has continued to maintain the leadership which has character-
ized its entire history. As a single instance of that leadership it
may be noted that in consequence of it the map-making bureaus of
the Federal Government have recently undertaken a complete
reconstruction of all United States and State maps produced for
genera] public use, in order to climinate certain objectionable details
of mathematical cartography to be found in the present series. The
constant, painstaking thought and study upon which that leadershi
is based has been appiied to our own products, and in respect to sucﬁ
qualitics in the published chart as mathematical framework,
accuracy of compilation, legibility, simplicity of treatment of minute
and intricate detail, and quality of drafting and of reproduction we
have no occasion to fear a comparisen of our product with that
produced by any:organization in this or any other country.

One of the most essential requirements of the chart is that it shall
correctly portray conditions as they exist to-day, not as they were
half a century ago. The zone included between the deeps of the
ocean and the head of tidewater in its tributaries is undergoing a
constant and rapid evolution as a result of the operation of natural
forces and of the works of man in adapting these waters to his use.
Assuming a chart initially correct, its subsequent value is measured
in large degree by the extent to which it is kept corrected to show
these constant changes.

This task, not only of producing the original chart but also of
constantly revising it, is.a stupendous one. The charts of the Coast
and Geodetic Survey probably contain more than a hundred thousand
miles of shore line. Although the bureau has been at work on the
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task for a century, the first complete survey is not yet finished,
even for some parts of the United States proper.

In another chapter I have told of the situation with respect to our
field work, and the story need not be repeated here. The, disparity
between the magnitude of the task with which we are charged and
the inadequacy of the facilities provided for its cxecution is so
obvious to everyone -who reads it that I need offer no apology for the
situation-in which we find ourselves in this respect.

We also recognize that other IFederal, State, and private agencies
are making surveys and otherwise collecting data which can be used
in keeping our charts up to date, and that to the extent that these
data can be obtained and prove accurate enough for our purpose it
would be a reprehensible waste of money to send our own parties to
duplicate the work. Therefore, lines of communication stretch between
our office and every agency doing work of this ‘character with which
unremitting effort has enabled us to establish contact. So extensive
is this contact that more than 50 per cent of the material utilized in
chart correction originates with agencies outside this service.

The Army Engineers are the principal contributors of this material.
They are constantly engaged in survey work in connection with their
projects for river and agbor improvements, and the resulting data
are Turnished for our use. It is a pleasure to testify to the complete-
ness and cordiality of this cooperation and to the fact that in two such
closely related fields, where a duplication of work might readily exist,
none can be found.

The Bureau of Lighthouses keeps us informed of all changes made
in aids to navigation. State and city engineers, port commissions,
and harbor boards usually are glad to furnish data in response to a
specific request. This last form of cooperation is defective in that
In order to secure new information from these sources we must first
know that there is something definite to ask for. In an effort to
overcome this difficulty we have recently requested the chamber of
commerce or similar civic organization of each port on the Atlantic
and Gulf coasts to cooperate with us by selecting a qualified person
to notify us of any change which should.be shown on the charts, thus
(ellmbling us to tul’(,e such steps as may bo necessary to secure precise

ata.

The importance and maguitude of this constant task of chart
correction can not be overemphasized. It constitutes the largest
single problem with which the bureau has to deal. As an indication
of 1ts magnitude, whereas in printing an edition of a topographic map
1t would be appropriate to run off a supply for several years, our
charts must be reprinted with much greater frequency, and before
each printing all new data received must be applied. Charts of our
Important ports along the Atlantic and Gulf coasts are reprintoed from
four to six times a year. The average frequency of printing of all
charts issued by the bureau is twice per annum.

Even this frequency of printing does not tell the whole story.
The very day the chart comes off the press we begin to apply by hand
further correcti>ns from data received since the printing was begun.
These hand corrections are limited to most important items, such as
changoes in aids to navigation or new dangers discovered, but their
aggregate is very large. During the fiscal year 1925, 1,071,152
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corrections were made by hand to charts issued from this office
and each chart so issued carried the information that it was correcte(i
up to the very day issued. - ‘

The result of this combined effort by the survey and its collabo-
rators to keep the charts corrected is productive of an excellent product
with respect to those areas in which man is effecting improvements.
It does not and can not, however, keep us adequately informed of the
changes which nature makes; with the result that our charts are
seriously in arrears in some localities with respect to changes of the
latter character. Fortunately, the changes of human origin are made
along the pathways of the commerce which utilizes our charts,
whereas the changes which nature is permitted to make without inter-
ference by man are in areas of minor navigational importance.
Adequate care, therefore, on the whole, is taken of the areas of great-
est importance. ' C

No matter what the excellence of the chart, its practical value to
the public depends to some extent on its availability, Mariners
who have used the chart for years know how to obtain it, but there is

rowing up along the eastern seaboard a very extensive group which

ooks to the sea for recreation. These people need the chart quite
as much as the professional mariner but to a surprising extent do not
know that such a thing is in existence or how to obtain it.

Ior this reason there has been paticular need within the past few
years of a limited advertisement of our product. Wehave endeavored
to meet this need by creating agencies at additional ports, by dis-
playing a copy of the local chart in the post office, yacht club, or other
conspicuous place, by distributing posters for similar display, and
by imﬁressing upon our agents the necessity of informing the public
that they have charts for sale.

As a specific instance of the results of these efforts some complaints
reached us last winter that yachtsmen and motor boatmen along the
New England coast, for some one of the reasons mentioned, had been
unable to obtain charts. Last spring, therefore, we carried on an
intensive campaign along this coast to insure that an adequate stock
of charts was available at each agency and to educate the public as
to how to obtain them. !

The result amply justifies the effort. Our record of charts issued
shows that during the 1925 motor—boatin% season the demand for
charts of the coast between New York City and Kastport, Me.,
increased 27 per cent over that for the same-period of the preceding

ear.

While I do not say that this selling campaign was the sole cause of
this increase, I consider that it was undoubtedly the major factor.
In this generalization I am being conservative to an extent which
compels me to discount other statistics. During 1925 the issue of
all charts published by the bureau increased 134 per cent over that
for 1924. By eliminating the 27 per cent increase for the New Eng-
land States we find that the issue for all the remainder of our coasts

"was practically identical during the two years. I believe that had
it not been for this “selling campaign’’ the similarity would have
extended to include the former gl'roup of States. I must conclude,
therefore, that this experimental step outside the usual limits of
bureaucratic functioning not only resulted.in better service to the
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public but also was productive of a direct financial return to the
Government of about eight times its cost.

COAST EROSION AND PROTECTION

I am becoming more impressed each year with the increasing need
for a thorou%h and comprehensive study of the fundamental prin-
ciples which form the basis of this important subject. The frequent
requests which we receive from engineers and others seeking data
an?l advice as to the best means of protecting some particular section
of the shore and the conditions which we observe as we carry on our
work along the coast compel two conclusions. The first is that the
engineering practice of to-day, as applied to the prevention of
erosions from improved sections of the coast, is not established on
an adequate basis of observed and correlated physiographic fact
which permits of such work being undertaken with the same assurance
as to tge outcome as attends other engineering projects. The second
is that the-transformation of these beaches from desolate, uninhabited
expanses of dunes and underbrush to populous resorts or extensive
summer colonies will certainly be followed by a demand for protection
from the inroads of the ocean, and that the protection demanded
will be of the assured type which the engineer can not now furnish.

That transformation Eas now been in progress for some years, and
its rate is a constantly accelerating one. Already the continued
encroachment of the sea upon many of the earlier developments has
nocessitated protective treatment. These treatments have been of
every conceivable kind. As we pass from one improved section of
beach to another we sce structures so radically different in design that
we must deduce great variations in the extent to which they accom-
plish their purpose. Where the structures have been in existence
a sufficient length of time to enable the beaches to adapt themselves
to their presence, this deduction is confirmed by the visual evidence
of their effect upon the strand. Some structures are seen to be func-
tioning admirably; others have served no useful purpose or actually
have had a detrimental rather than a beneficial effect.

We must not attribute this unfortunate situation simply to a lack
of engineering skill. The trouble lies deeper than that. It results in
large part from the fact stated in my first conclusion, that the engineer
needs a scientific foundation upon which to build, and that if that
foundation is inadequate, as it 1s in this case, his superstructure will
be in danger.

This scientific foundation can be established only by careful
analysis of a mass of data applicable to the shores to be protected.
We can %roﬁt only in the most general way by what some European
country has accomplished. A structure which worked admirably on
the New Jersey coast might fail entirely in Florida or Texas because
of differences in the fundamental conditions. The entire coast
should be studied, both as a unit and section by section, in order
- to determine the basic principles applicable to a coast of this character
and the variations from those principles caused by local conditions in
different localities. _

These studies can not be begun too soon. Even if undertaken
to-day, their results would be urgently needed before they were
available. In fact, one State, New Jersey, has already been com-
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pelled to undertake just such studies of its coast and virtually to
assume jurisdiction over its protection as the best means of insuring
the permanence of one of the State’s most valuable assets.

This development of the New Jersey water front increased the
assessed value of this narrow strip from $57,000,000 in 1899 to almost
$400,000,000 in 1924. Comparable developments may be expected
in other States and are already in progress in some of them. IIP those
States will only have the foresight to profit by New Jersey’s ex-
perience, they may save themselves the millions of dollars which
municipalities and individual property owners of the latter Common-
wealthI{ost through unproductive efforts to save their beaches during
the years before the State finally assumed gurisdict,ion.

Although this problem transcends the boundaries of any State,
it is not my thought to urge that its solution should be undertaken
by the Federal Government. In its aggregate it consists of a collec-
tion of local problems, and from the envineerinE point of view I believe
that it can be solved most economicaﬁy by the cooperative effort of
State enginecring agencies already in existence.

I am not, therefore, recommending - that the Coast and Geodetic
Survey undertake these studies. In spite of that fact, two consider-
ations justify reference to the subject in this report. The Coast
and Geodetic Survey, by reason of its contact with every part of
these coasts and of its constant dealing with problems of navigation
closely related to the one under consideration, has somewhat for-
tuitously gained a comprehensive picture of the situation, whereas
each of those most directly concerned sees only his own small fragment.
It is only by seeing the problem in its entirety-——by getting a sort
of bird’s-eye view of it—that we can see the way to its solution.
This consideration alone justifies me in pointing out what I believe
to_be the path to an objective for which many are now groping.

In addition, however, the Coast and Geodetic Survey is one of a
number of Federal bureaus which, in the course of their normal
activities, have collected a great deal of data which would be of great
value to any studies made. Any agency set up by the States should
have the benefit of these data, and, if necessary, congressional
authority to that end should be provided.



CHAPTER VIII
ACCOUNTING DIVISION

Funds for the maintenance and support of the bureau havin,
been appropriated by Congress, the accounting division, through
the disbursing agent, is charged with the duty of procuring these
funds from the Treasury, making direct payment of nH proper claims,
or indirectly through chiefs of party in the field, and rendering an
account of all such transactions to the General Accounting Office.

The work of the bureau naturally divides itself into two forces—
office and field. All claims on account of the office are, after proper
examination and administrative approval, immediately paid {:y the
disbursing agent, while claims incident to field operations are paid
locally by the chief of party who incurred the indebtedness. ue
to the peculiar nature of the survey’s ficld work on both land and
sea (it Eeing distributed to all sections of the United States proper,
as well as its insular and outlying possessions), it is primarily essen-
tial that its organization be such as to expedite its fiscal obligations
with the least delay, and to do so it has some 60 or 70 duly designated
and bonded chiefs of party in immediate charge of operations acting
as special disbursing officers. This system, so different from most
other Government activitics, secures immediate, direct, and highly
satisfactory results in dealing with Government creditors, with no
annoying and long delays.

For so meeting these expenses, requisitions for funds (based upon
f)reviously submitted and approved estimates for the project in
1and) are made, approved by the director, and funds immediately
deposited by the disbursing agent under special authority of law in
the Treasury to the credit of the chief of party’s checking account.
This method of advance produces direct results and eliminates the
many and innumerable customary delays.

The accounts for expenditures made by these chiefs of party from
such advances of funds are submitted monthly to the disbursing
agent, promptly examined, approved by the director for all proper
items, and then credited to the account of the chief of party on ac-
count of advances by the disbursing agent. The oxpeditious and
prompt examination of these accounts submitted and credit therefor
given results in the carrying of minimum balances.

_ Without any doubt the directness of the entire system is produc-
tive of more economy in Government expenditures and far greater
satisfaction on the part of those with whom the bureau has business
transactions than could possibly be attained by the more usual and
Indirect methods generalry employed.
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CHAPTER IX
INSTRUMENT DIVISION
VITAL TO THE BUREAU’S PROGRESS AND EFFICIENCY

The Coast Survey has the reputation of being among the world’s
foremost organizations for the scientific surveying and mapping of
the earth’s surface, and its methods and instruments have been
widely copied. If 1t is to maintain that reputation, it is essential
that 1t be provided with the additional personnel necessary to design
and develop new instruments which will embody the latest and best
methods and materials of the instrument-making art.

Development work in our shops is almost wholly at a standstill,
and its effect is being felt most keenly. Various improvements,
which we know would result in more accurate and economical observa-
tions, can not be taken up.

More specifically, several instruments of major importance are
to be designed andy built as soon as means are available for so doing.
For instance, the necessary data is at hand by which it is proposed to
design a new theodolite for first-order triangulation. '{Zhis instru-
ment will be smaller, lighter, more easy to operate and transport,
and the improved design will permit tKe making of the necessary
observations at a station in less time with equal or greater accuracy
than is now possible, and the net result being a saving in time, trans-
portation and installation charges, and reduction of sources of error.

An improvement in the tide-predicting machine, which will make
it self-recording so that tide tables can be compiled directly from
the printed record made by the machine itself, will be an important
change in our equipment. With the proposed change, the record
will be automatically prepared for the printer and all these errors
eliminated, as well as speeding up the work and doing away with
the major portion of the checking.

This type of work, as well as the higher grade of instrument repair-
ing, is much more cheaply and satisfactorily performed in the sur-
vey’s own shops. It is difficult to get such work done by commer-
cial concerns, as they are not familiar with our special problems nor
with the uses to which the instruments are put. Development work
in particular needs constant supervision, as improvements arc fre-
quently suggested as the instrument is being built. The survey
can not provide constant factory inspection, nor can contractors be
ex?ected to make changes in work they have agreed to perform
unless properly repaid.

Our experience has been that all such construction is done much
less expensively by our own force. As an instance, a sounding
engraving machine was recently designed and built in our own shop
at a cost of $965.58 as compared with a price of $5,500 quoted us
for a machine to do similar work. As regards repairing, it can not
only be done more cheaply in first cost in our own shop, but losses due

38
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to stoppage of field work while repairs are being made are cut down
or elimmated. Such work can not be done under contract except
where there is ample time.

The above instances illustrate the need for an adequate force to
develop and repair our instrumental equipment. To perform our
work efficiently and economically, we should design new apparatus
in which is incorporated the best methods and materials and should
perform our own repairs to insure high qrtLllalit;y and low cost. An
Increased personnel is necessary to bring this about.



Part IL.—THE WASHINGTON OFFICE

CHAPTER I '

ACCOMPLISHMENTS OF TY.HE WASHINGTON OFFICE DURING THE
FISCAL YEAR

The organization of the Washington office of the bureau is pre-
sented by the organization chart opposite. The accomplishments
during the fiscal year by divisions and sections follow.

CHIEF CLERK

The principal duties of this division are the care, custody, and
upkeep of the buildings occupied by the bureau; the supervision of
the expenditures for office expenses, including the purchase of supplies
for the office, for chart-printing work, and to some extent for the
field, the care of most of the original records of the field surveys, as
well as the library of printed publications; the general supervision
of all matters relating to the personnel work, including reports of
leaves of absence; the custody and accounting for the receipts from
the sale of charts, publications, etc.; and the direction of the engineer,
electrician, watch, messenger, labor forces, and other employees
‘engaged in the care, maintenance, and protection of the buildings
occupied by the bureau in the District of Columbia.

The more important accomplishments during the year have been a
continuation of the thorough renovation of the buildings. While this
work is still in progress, and it is a lengthy program with the small
force of employees and funds available, the improvements and sani-
tation that are nccessary, the present accomplishments in the way of
painted rooms and modern fixtures offer a very pleasing contrast
when compared with conditions and equipment previously existing.
During the year the installation of all-metal storage racks in whic
to place the copper plates from which are printed navigation charts
issued by the bureau and racks for one storage room was begun.
The material for these racks is on hand. Due to shortage of labor
force the complete installation will take considerable time. These
racks are to replace old wooden racks that constitute a fire hazard,
besides having %ecome so weakened by necessary overloading, due to
lack of other storage space, that they are collapsing under the load
they are carrying. -

During the year the installation of metal shelving and storage cases
in the attic of the chart, instrument, and archives building was prac-
tically completed, so that records that are nccessarily preserved but
used somewhat infrequently are stored in space that is useless for
any other purpose. The moving of these records to the attic has
released over 900 square feet of desirable office space which is now
being used for office purposes. .

Cooperation with the division of terrestrial magnetism and seis-
mology in stimulating interest of connty surveyors and civil engineers
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in the inspection and maintenance of the magnetic stations already
established by the bureau has continued throughout the grear. So far
reports have been made on approximately 50 per cent of the stations
established by the bureau of which the present condition of preserva-
tion. and usefulness was unknown. Illustration No. 10, opposite
page 62, shows graphically what.this cooperation has accomplished.
n the library and archives 140 hydrographic and 59 topographic
sheets, each representing new surveys made by the bureau, were .
received. Other additions were blue prints (mostly showing surveys
made by Army engineers), 2,217; maps, 1,611; charts, 2,171; field,
office, and observatory records, 2,778; photographs (negatives and
prints), 456; lantern slides, 203; books accessioned and catalogued,
702; books catalogued but not accessioned, 110. During the year
the expenditures for general expenses of the bureau were $80,274.38.
The total number of permanent and temporary employees in the
office and ficld forces, which includes comnmissioned officers and all
employees appointed through civil-service certification, is: Office
*force, 225; field force, 192; total, 417. These figures do not include
the persons engaged as rodmen; chainmen, heliotropers, and others
In the field parties nor any enlisted men on vessels. _ -
The statistics in regard to leave of absence during the calendar
Year are: Annual leave, 7,302 days; sick leave, 1,356 days; without-
pay leave, 766; and accrued leave, 2,210 days. While the number of
omployees naturally varied on account of resignations and vacancies,
calculated on the number actually in the service on June 30, 1925, as
2 basis of computation, the average annual leave taken during the
gear.by each employee was approximately 17.51 days and sick leave
3.25. .
The receipts from the sale of charts and nautical publications
prepared by the bureau amounted to $49,850.02, and the funds
realized from the sale of old property, work done, and miscellaneous
‘Sources amounted to $2,088.29. .

DIVISION bF_]iYDROGRAPHY AND TOPOGRAPHY

. As the administrative office of & field organization this division,
In addition to carrying on the routine duties necessary for the success-
Iul ‘operation of its field units, has endeavored: to maintain and to
1}n]prove general efficiency. The close contact between office and:
field, highly essential in a -widely scattered organization, is being
Strengthened by frequent inspections of field parties by administra-
tive officers or, as occasion permits, by the temporary detail of
°h_lefs of parties to office duty. Plans for the completion of the
Original surveys of the Philippine Islands have been prepared as a
Tesult of a field inspection. ’Fheso.plans outline the order in which:
fle gurveys will be executed with a view to an early completion of

e entire project.. In an effort to improve instrumental equipment,’
8 policy undertaken in previous years; in conjunction with the in-
Strument division, has been consistently followed during this yoear)
80 that at this time there has been sufficient increase and improve-
Ment of that equipment to permit prompt replacements of all in-
Struments sent to the office for repairs. It is highly desirable that the
Ships, which are expensive field units, be continued upon field opera-
'ons as much as possible, and an experiment is being tried whereby
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these units will be relieved to a considerable extent of the final com-
pletion of field records and the time thus saved devoted to field
roduction. Considerable time has been given to the special prob-
ems of the International Hydrographic Bureau.

A new publication, entitled “%‘he Construction and Operation of
the Wire Drag and Sweep,” was prepared during -the year. This
publication-will supersede the presemtrdegcription. of the. wire drag
and will include changes in the standard wire drag and its operation
that have been made and will contain description and details of
the wire sweep and light wire drag recently developed by the bureau.

The compilation, proof reading, and indexing of Coast Pilot
Alaska, Part I, were completed and the volume was in the hands o
the printer at the end of the year.

The compilations of Coast Pilot, Gulf Coast, and Inside Route
Pilot, Key West to the Rio Grande, were started and were well in
hand at the end of the year.

Supplements to the following coast pilots were prepared and issued:
Atlantic Coast, Section A, St. Croix River to Cape Cod; Atlantic
Coast, Section B, Cape Cod to Sandy Hook; Atlantic Coast, Sec-
tion C, Sandy Hook to Cape Henry; Atlantic Coast, Section D,
Cape Henry-to Key West; Porto Rico and Virgin Islands; Pacific
Coast, California, ashinfton, and Oregon; Alaska, Part II; Philip-
pine fslands Parts I and II. _

The vessels of the bureau have been maintained in roper repair
for carrying on field work. Extensive repair work has Eeen done on,
the Pathfinder and the Ranger. The cost of this work on the former
amounted to one-sixth and on the latter to one-fourth of the entire
appropriation for repairs.

mprovements in surveying equipment have been effected by the
installation of sonic devices for depth sounding on the Lydonia and
Pioneer; by the design of a short wire drag which can be compactly
stowed aboard ship for use in the examination of dangerous shoalss,
and harbor channels; by the construction of a light submarine cable
with high tensile strength for radio acoustic ranging; and by the
assembly of a standard drag buoy capable of retaining a 20-pound
pressure

Preliminary estimates have been made for the construction of new
surve{mg vessels. Inspection has been made of Diesel driven and
Diesel electric-driven tenders, and a study has been made of a more
suitable type of engine for use on the small hydrographic launches.
Specifications have been written for the purchase of special equip-
ment needed on the vessels.

Alterations have been made on the Natoma to furnish additional
accommodations.

A saving of funds has been effected through the transfer of material
reported surplus by other Government bureaus. Radio equipment, an
electric generator, and four launches have been obtained in this man-
ner at & nominal cost.
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DIVISION OF GEODESY

- The following important pieces of work were completed during the
Year or were in progress at the end of the fiscal year:

The computation and adjustment of the following pieces of tri-

angulation:

1. South Carolina.

2. San Antonio to Del Rio, Tex.

3. Puget Sound.

4. Namakan Lake to Basswood Lake,
Minn,

5. Scituate Harbor, Mass,

6. California earthquake,

7. Alaska,

8. Lake Okeechobee, Fla.

9. Maryland.

10. Hawaii. :
11. El Reno, Okla., to Needles, Calif.
12. North Carolina.

In connection with the triangulation listed above, the computa-

tion of the following base lines:

1, Wall, 8. Dak.

. Holkham Bay, Alaska.
. Dry Strait, Alaska.

. Luck Point, Alaska.

. Metlakatla, -Alaska.

. Namakan ]:ake, Minn.

[=- Y= F o) ]

7. Des Moines, Wash..
8. Conesus, N. Y.

9. Lakeville, N. Y.

10. Kimball, 8. Dak.
11, Broad Pass, Alaska.

The computation of the following lines of first and second order

traverse:

1, Warroad to Fort Frances, Minn.
2. Rainy Lake, Minn,
3. Salem to Chamberlain, 8. Dak.

-

4, Myrtle Beach to Winyah Bay, S. C.
5. Charleston to Beaufort, 8. C.
6. Duluth, Minn., to Green Bay, Wis.

The computations of the following lines of first-order leveling:

. Riverside to Ontario, Calif.

. Santa Ana to Barstow, Calif,

.. Burbank to Fernando, Calif,

. Perth Amboy to Atlantic City, N. J.

OO N~

5. Pleasantville to Cape May, N, J.
6. Delair, N, J., to Philadelphisa, Pa.
7. Vicinity of San Francisco Bay.

The computation of the following astronomic work:
1. Azimuths: 73 stations in the western part of the country and in South

Carolina, Alaska, and Canada.

2. Latitude: 23 stations in Alaska, Colorado, Kansas, New Mexico, Texas,

and Wisconsin,

3. Longitude: 23 stations in Alaska, California, Texas, Wisconsin, and scat-

ring,

4. Computation of variation of pole at 83 Laplace stations.
5. Computation of true geodetic azimuth at 115 Laplace stations.

The computation of the reduction for topograph
Compensation at 3 stations in the United States an

and isostatic
at 31 sea sta--

tions determined on a sybmarine by Doctor Meineszil of the Nether-
t

lands, on a trip from Holland to Java through

e Suez Canal.

o the recomputation of the isostatic anomalies at all stations in
the United States using Bowie formula No. 2 and a depth of com-

Pensation of 96 kilometers.

.

Subjects:
L. Interior of the earth.

alifornia earthquake.
8. Variation of latitude.

Investigations were carried on during the year in the following

4. Least squares adjustment of -tri-

_angulation:
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-DIVISION OF CHARTS

During the fiscal year ending June 30, 1925, the division of charts
continued its task of furnishing to other branches of the Govern-
ment and tq the maritime public correct and up-to-date charts, on
which were incorporated the data contained in the mass of informa-
tion reaching this office in a constant stream from sources both within
and without the service. It also made gratifying progress in the
production of riew charts resulting from the recent completion of
surveys by our field parties or from the policy of replacing certain
existing charts with others conforming to our present-day standards.

The 1ssue of charts shows a gratifying increase. The total issue
and condemnation for 1925 was 230,535 as compared with 221,543
for 1924. The number of charts actually sold to the public was
102,011 in 1925 as against 94,699 in 1924. The issue of charts is the
principal single factor with which to measure the bureau’s service
to the public, and the increases noted are a matter of satisfaction to
the survey.

As cxplained in previous reports, however, the number of charts
issued does not afford an accurate measure of the task incident to
their production. The true measure is obtained by consideration of
the amount of data received in the office to be used in the construc-
tion or correction of charts. In this respect also the year has been
a gratifying one. A study of the detailed statistics indicates that
1925 has been the biggest and most productive year in the history of
the division. New information received, in spite of the increase in
its amount and with no increase in personnel to handle it, has been
?ven to the public more promptly than at any other time of which

have knowledge. : .

The program adopted for 1925 was a tentative one, subject to
modification as future conditions might warrant. Sixteen new charts
were contemplated. Of these, four were laid aside indefinitely to
await the receipt of additional field data. IEleven were delivered
during the year, and one, delayed to a less extent to await field data,
was ready for printing on July 6. One additional chart not on the .
program was comj)leted during the year and seven existing charts
were reconstructed.

DIVISION OF TERRESTRIAL MAGNETISM AND SEISMOLOGY
MAG.NETIC WORK )

Special emphasis was placed during the year on furnishing infor-
mation and improving instruments and conditions at the observa-
tories as well as activity in preparing publications. The informa-
tion service to local surveyors was continued upon the same basis as
heretofore. 'The bureau 1s now in touch with 2,300 local surveyors
who use magnetic methods and has obtained information-in regard
to the usefulness to the local surveyor of about 43 per cent of its
magnetic stations. . '

Special magnetic information has been furnished for the manuals
of tﬁe Army used in surveying. Information in regard to magnetic
storms has been furnished to the American Telephono & Telegraph
Co. and to the Carnegie Institution of Washington, which is making
& special study of this subject. Magnetic declination tables have
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been furrished for the World Almanac. An isogonic map -of New
England was repared for a special publication by Doctor Keith, of
the GeologicaIPSurvey. o '

The method of préparation of publications has become fully stand-
ardized and permits of a very large part of the work being done by
Junior mathematicians or computers. Much of the effect of this
Iethod has been lost, however, by the fact that these positions have
only been filled temporarily, and the progress in the reduction of
Observatory results is not satisfactory. ’Ighe situation can not be
Temedied without an increase in personnel.

-Special attention has been given to the improvement and replace-
nent of observatory instruments. The absolute instruments are to

e -improved as rapidly as conditions permit. The instruments
removed from the Porto Rico observatory are being put in condition
efore installation in the new observatory. The experimental work
8t Cheltenham is paving the way to further improvements which
Will be adopted. 1¢ effective cooperation of the instrument division
1n this matter has already greatly improved the condition of the in-
Struments. Within a few years the equipment will be complete, and
at with a very small expenditure ofl funds.

The new buildings of the Porto Rico observatory were designed in

ashington, under the immediate supervision of the division, by the
officer in charge of the construction. The design is based on that of
Other observatories of this bureau and of the Carnegie Institution of

ashington, which cooperated by furnishing blue prints.

Some study has been given to the difficultios at the Honolulu
Observatory, which later may require a change of site.

Members of the division have taken part in the work of the Ameri-
Can Geophysical Union and the International Geodetic and Geo-
Physical {)Inion. Some hold positions in these organizations. Contact
With the work of other institutions and countries is particularly useful,
48 all of the work of the division is related to the study of the earth as
& whole. Close cooperation has been maintained with the depart-
?Illeltl,t of terrestrial magnetism of the Carnegie Institution of Wash-

on.

he need for more study of the observatory results, with a view-to
9btaining full return from the expenditures made in obtaining them,
18 being borne in mind. It is hoped to carry on this study ecach year.

D important preliminary work was the rewriting of the publication,
The Karth’s I\gagnetism, which appraises the present situation and

ords an excellent basis for further progress.

The following publications were issued during the year:
ti Magnetic Declination in Florida. (This is the second of the series of publica-

Ong of magnetic data by States.)

E Mn.gnetic Declination in North Carolina. (Third of the series.) )

of ; bservatory Results for all the observatories for 1921-22. (Permanent record
changes in the earth’s magnetism.)

a'bResults of Observations made by the burcau in 1923-24, (This makes avail-
le in convenient form the results of the year’s work.) -

sllb.a.gtn)etic Surveys. (A small publication for the use of those interested in the
ject. .

E T?rrestrial Magnetism in the United States (published by The Military

‘Ogineer). :

; The following publication was in the hands of the printer but not
S8ued at the close of the fiscal year:
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The Earth’s Magnetism, to supersede Principal Facts of the Earth's Magnet:
ism, first issued in 1902 and reprinted from time to time. This is a history an
appraisal of the present state of our knowledge of the earth’s magnetism,

The following publication was in preparation and nearly ready for
the printer:

Magnetic Declination in Missouri, 1925.

Work was done on publications for Texas and California.

The cooperation with the chief clerk’s office in a campaign to get in
touch with local surveyors was extended to Louisiana, Kentucky, Ten-
nessee, West Virginia, Virginia, Maryland, Delaware, New Jersey,
Pennsylvania, Ohio, Indiana, Illinois, Michigan, Kansas, Wisconsin,
and Nevada. The contact with local users of magnetic data is now
on a satisfactory basis in 30 States, and another year should complete
the first campaign. It may be considered that the work has been
completed in six States.

PErsoNNEL.—The need for an additional mathematician, two
computers, and one clerk to carry on the magnetic work is extremely
urgent. The work is suffering at the present time from lack o
personnel, and increased demand for information is rapidly making
the situation very serious.

’ SEISMOLOGY

In provious years all earthquake records from the magnetic observa-
tories were analyzed and the phases furnished to the Weather Bureau
for publication. The passage of legislation making seismology &
definite part of the work of this bureau resulted in immediate ex-
pansion of our program in order to meet the demands of the public
and insure that the earthquake data accumulated after the dis-
continuance of this work by the Weather Bureau should not be lost.
Special effort has been given to the study of the observatory records,
to accumulation of reports of visible and felt effects of earthquakes,
to the elaboration of a system for accomplishing this latter result,
and to preparing results for publication. The first publication,
which was for the first quarter of 1925, was nearly ready for the
printer at the close of the fiscal year.

A great deal of time was required to meet the demands.of the publi¢
for information in regard to the St. Lawrence Valley earthquake ol
February 28 and the Montana and Santa Barbara earthquakes near
the end of June. Starting a proper program for this work included
investigation of earthquake literature and consultation with variou¢
organizations. The alm is to coordinate the program of existing
work for the benefit of seismology as & whole and to secure proper
cooperation of all organizations interested in this subject.

here is a very strong demand for information of immediate
practical value, such as earthquake maps, which can be made possible
only through an increase in personnel. The bureau publication,
Earthquake Investigation in the United States, sets forth the aims
of the survey in taking up seismological work.



REPORT OF THE DIRECTOR, COAST AND GEODETIC SURVEY 417

DIVISION OF TIDES AND CURRENTS

The work of the division of tides and currents is comprised under
the followin%lheads: Field work, reductions, datum planes, and pre-
?ilctions. The routine work of all sections is now practically up to

ate,

. Tidal observations were made at nine primary stations on the Atlan-
te coast, four on the Gulf coast, six on the Pacific coast, three in
Alaska, and one at Honolulu, Hawaii. The tidal marigrams as the;
are received at this office are tabulated as to hourly readings and hig
and low waters for the definition of all tidal planes. As a%)s -product
of the tide work at these stations, these ta%ulations furnish a long-
Period sea-level datum for the use of engineers locally and for initial
or “‘tie-in”’ points for the net of precise levels being extended to all
Parts of the country.

The predictions of the currents for the 1926 Pacific Coast Current

Lables were made in the fiscal year 1925; all other predictions, both
tide and current, for the 1926 tables were made the previous fiscal
Year. The predictions for all tide tables for the calendar year 1927
Were begun November 1, 1924, and completed March 26, 1925. The

redictions for all current tables for the calendar year 1927 were

egun April 7, 1925, and completed June 30, 1925.

he predictions and submittal to printer of all tide and current
table manuscripts have been advanced by degrees each year for the
Past five years with the intention of having all tables for any calendar
Year ready for issue by July 1 of the preceding calendar year. This
Schedule has now been attained for tﬁe first time, all tables for the

ear 1926 having been received from the Igrint,er by June 30, 1925.
his schedule will be continued without difficulty in the future.

. The following table, showing the number of copies of the tide tables
18sued each fiscal year for the 10 years 1915-1924, is indicative of the
Usefulness of these publications:

e——— —
United
; Btates | Atlantio| Pacific
forlgn | o8t | cont | ot
tide tables tables
tables
'n.dna;_____, [
es for fiscal year—
e sl peel wml
1 10, 3, 51
1017 T I 1, 508 3,852 | 13,346 18, 696
1018_ e 8,334 (. 3,070 | 14,482 21, 708
1019 T 4,217 | . 4,398 | 14,768 23,388
1820 0 eeemceemmanann 3, 469 5,357 | 16,081 | - 24,887
1021 ... - 3, 677 5,678 [ 14,067 24, 212
1 3,067 , 704 | 14, X
1023 2,479 5, 15,054 22,973
192¢_ 509 7,087 15,234 , 840

These statistics, however, do not indicate the full value of the tide
Predictions, for many thousands of privately printed tide tables,
Copied directly from our tide tables, are issued all over the country,
‘PPearing as separate tables for various localities and in almanacs
d calendars, all reaching the public in useful form. The public
80 receives the benefit of these predictions through the medium of
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local newspapers, a great many of which publish tidal data in their
columns daily.

The following table shows the number of copies of the current
tables issued for the fiscal years 1923 and 1924: ' |

Atlantic ! Paciflc
coast ' coast
current | current
tables | tables l

Total

Current ltabl_cs for fiscal year—

1 Prior to 1923 information on currents was contained in the tide-table publications.

Heretofore the Current Tables issued by this burcau have given
the mariner the times of slack water only and the mean current
velocity. Duec to the diurnal inequality in the currents on the Pacific
coast, 1t is also of value to the mariner to know the velocity of each
flood and cbb current at strength and the time of such maximum
strength, since the velocity at strength on one flood or ebb current
may differ materially from that of the next. During the past
fiscal ycar constants have been prepared for the tide-predicting
machine from all available data, and the additional information rela-
tive to the predicted time and velocity at strength of each flood and
ebb current at the principal current stations for every day in the
year have been included in the Current Tables, Pacific Coast, 1926.

Observations of currents were made at three light vessels on the
Atlantic ‘coast and one on 'the Pacific coast. ?\nalyses of these
observations have been made in such a way as to correlate wind and
current for the formulation of general rules on coastal currents for the
aid of the mariner. The first results of this current study appeared
in the separate current tables for the calendar year 1923. These
tables are being enlarged in scope each year.

Special Publication No. 98, A Manual of the Harmonic Analysis
and Prediction of Tides, was received from the printer on August 12,
1924. This work is & manual of instruction for the tidal mathemati-
cian and comprises 410 octavo pages, consisting of 170 pages of text,
143 pages of tables, 97 pages of harmonic constants for the world,
and 34 1llustrations.

Special Publication No. 111, Tides and Currents in New York
Harbor, was received from the printer March 9, 1925. This publi-
cation comprises 170 pages and 52 illustrations and constitutes the
discussion and interpretation of the results from the current and tide
survey made in 1923 in New York Harbor, correlated with scattered
observations made at various times in the past.

During the year the manuscript of a special publication, Portable
Automatic Tide Gauge, was prepared. The page proof has been
received from the printer, and delivery is expecteﬁ early in the next
fiscal year. It is the purpose of this publication to give a description
of the portable gauge recently developed by this bureau .and to,
furnish the field engineers of the survey detailed instructions for its
installation and operation. o
~-The manuscript of a publication on the currents and tides -of San,
Francisco Harbor was prepared during the year, and the galley.
proof was received from the printer June 2, 1925. This publication
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Constitutes the discussion and results from the current and tide
Survey of San Francisco Harbor made in the fiscal year 1924, corre-
ited: with scattered observations. made at various times in the past.
. The manuscript of a publication on tidal bench marks in the
District of Columbia has been in preparation at intervals during the
year. Itisexpected to be ready for press early in the next fiscal year.
~The manuscript of a publication, Coastal Currents Along the
Pacific Coast of the United States, was being preparcd- during the
Past fiscal year and will be ready for press early in the next fiscal year.
The manuscript of 'a publication, Datum Planes and Their De-
terminations, was partly prepared. It will be completed and will
¢ ready for press near the end of the year.
The observations obtained from the current and tide survey of
claware Bay have been partly analyzed. These analyses will be
Sompleted during the next year, the results discussed and interpreted,
and the manuscript of a publication prepared similar to the ones for
New York Harbor and for San Francisco Bay. In addition, the im-
Provements to our present current predictions made possible by this
Survey are being incorporated in the present current tables for the
Use of the mariner. '
The cooperative arrangement with the British Admiralty in con-
Nection with the exchange of tidal predictions has been continued
and extended. This cooperation began with the exchange of pre-
Ictions for six American ports for the predictions of six British ports.
t has since been extended to the exchange of 16 American predic-
tions for 16 British predictions. Since this constitutes about 20
per cent of our tide predictions, the cconomy effected for each coun-
try is obvious.
The Canadian Tidal and Current Survey has cooperated with the
oast and Geodetic Survey with considerable advantage to this
bureau. At our request the Canadian survey recently maintained
in automatic tide gauge at each end of Seymour Narrows, British
olumbia, for a period of threo months. The observations from
ese two stations were furnished the Coast Survey, analyzed at
the Washington office, and the constants from this analysis used on
the tide-predicting machine for the prediction of tho times of slack
Vater, }l)‘he times and velocities of the current at strength in this
mportant waterway are used by American shipping on the Seattle-
Alaskan run. The predictions based on this observational data will
4ppear for the first time in the Current Tables, Pacific Coast, for the
Calendar year 1926.
uring the year a current diagram larger than heretofore published
the current tables and printed on heavy chart paper was 1ssued for
antucket and Vineyard Sounds. This is the first of a proposed
Series covering the in?nnd waters of the United States.

DIVISION OF ACCOUNTS
/

From July 1, 1924, to June 30,4925, the actual disbursements on
Mcount of appropriations for the Coast and Geodetic Survey
%}’:}Ounted to $2,133,718.02. It must be understood, however, that

18 does not represent the actual expenses of the survey for the fiscal

Year 1925, but only the actual disbursements. In a separate report

Congress will be found an itemized statement showing disburse-
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ments from each a%pro riation and subitems thereof with all detailed
information as to the cEaracter of the expenditure.

These expenditures include the accounts of all chiefs of parties in
the field located throughout the United States, Alaska, Hawaii,
Porto Rico, the Philippine Islands, and the Virgin Islands. From
30 to 50 chiefs of parties were engaged on field duty at various times
durindgJ the year, being financed through advances made to them by
this division, and accounts arising under such advances were sub-
mitted to and through this division to the Treasury Department.
The total appropriations for the fiscal year 1925 were $2,327,650.

INSTRUMENT DIVISION

The function of the instrument division is to provide the equip-
ment used by the field parties of the survey, whicg involves the pur-
chase and inspection ofp standard and special makes of various kinds
of surveying and navigating instruments, numerous articles of general
property, and the issuance of such instruments and equipment to the
parties. The instrument division also designs special instruments,
apparatus, and improvements, compiles specifications, makes draw-
ings and repairs, and adjusts instruments returned after use in the
field. It also maintains the property-record system which records
the transference of equipment to and %etween the field parties.

During the past year & number of new instruments and improve-
ments were designed and built, as follows:

SounNDING ENGRAVING MACHINE.—A machine was designed and
built in the instrument division for the purpose of engraving the
ﬁFures' and legends indicating sounding depths on copf)er electrotype
plates used for printing charts. This machine is also adapted to
perform the same work on photographic negatives used in the litho-
graaphic process of };‘rinting. The machine is much more compact
and convenient to handle than the type commonly used for this
purpose and is a great deal less expensive, the total cost for its design
and construction being $965.58 as compared with the price of $5,500
quoted this bureau for a machine of the usual type, a net saving of
$4,534.42. The ability of this machine to engrave on a photographic
negative is a Ereat advantage, doing away with much tedious hand-
work and facilitating the altering of existing lithographic plates.

PorTaBLE AuTOoMATIC TIDE GAUGE.—Several improvements were

made in this instrument during the year, making it easier to adjust;
easy to install newclocks, without sending the gauge back to the
office, and an important change was made in the arrangement of the
counterpoise spring which eliminates rusting and accidental dis-
engagement from the shaft. The changes in design eliminated
several parts, thus maxing the gauge simpler. A pen was used as &
stylus instead of a pencil, giving a clearer and more permanent trace
of the tidal curve.
" Base Tare TeHERMOMETERS.—These accurate and expensive
thermometers are used in a small,brass holder, the design of which
has been the cause of frequent breakage of the bulb. The holder
was redesigned, so that this fault was eliminated.

PLaNE TaBLE.—The telemeter rods used with the plane-table
outfit require a metal brace which is attached by two thumbscrews.
Considerable annoyance and delay has been experienced, as these
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blf&ces were not interchangeable, and the design has been altered
Accordingly to remedy this defect. The thumbscrews whereby the

oard is fastened to the tripod are frequently lost. They have been
lade interchangeable, so that replacements can be furnished without

elay.

VS;;RE-DRAG Buoy Spacer.—This instrument has been redesigned,
80 that the two sizes, large and small, are combined into one, thus
Teducing the quantity to %e carried in stock.

JEODETIO LEVEL RoD.—The machine for graduating these rods,
Which was begun last year, was completed, and operates satisfactorily.

his machine applies these graduations in such & manner that the
Watter of accurate location, width of mark, and sharpness of line is
lnherent in the machine and is not dependent to any marked degree
on the personal element. Two rods were painted for the Geological

urvey during the year, usin%v};his apparatus.

Pocker Tapres oF MoNEL METAL.—There has always been a large
loss in the ordinary steel pocket tapes, used by the survey for its
Tougher measurement, as these tapes rust easily and are also brittle
nd easily broken, if kinked. A number of similar tapes were procured
of MoneIYmetal, which is a material not readily corroded in ordinary
Use and is also tough and pliable. These tapes, while slightly more
®Xpensive in first cost than the steel, are expected to be a real economy
by virtue.of long life.

NEW CHARTS ISSUED DURING THE YEAR

8148, Central Part of Dall Island, southeast Alaska. July, 1924. "Scale
1: 40,000; dimensions, 31 by 36 inches. This is one of the 1: 40,000-scale
Series of charts covering the western coast of Prince of Wales Island and the
::'lat!;ds to the westward. The soundings are in fathoms at mean lower low

ater.

125@- Estero Bay to Lemon B’z}y, Fla. September, 1924. Scale 1:80,000;
dimensions, 32 by 42 inches. his is one of the new series of 1 : 80,000 scale
chartas on the Mercator c}arojection. 1t is oriented with the meridian, and the
soundings are expresscd in feet instead of feet and fathoms, as on the old

8 Polyconic charts Nos. 174 and 175, which it supersedes.
146."Southern Part of Dall Island, southeast Alaska. September, 1924,
Scale, 1: 40,000; dimensions, 28 by 38 inches, This is one of the series of
1: 40,000 scale charts covering the waters on the west coast of Prince of
Wales Island and of the islands off the west coast. It is constructed on the

ercattor projection, and the depths are charted in fathoms at mean lower
Oow water.

411':3. Hana Bay, Maui, Hawaiian Islands. December, 1924. Scale 1:5,000
dlmensions, 17 by 17 inches. This chart is published to meet the demand of
the shipping interests of the port of Hana. It is based on surveys of 1924 and

¢ erritorial surveys of 1923. RS
12. Hanamaulu Bay, Kauai, Hawaii. January, 1925. Scale, 1:2,500;
dimensions, 21 by 27 inches. This chart is published to meet the urgent de-
Inand for a large-scale chart of this bay on which the harbor of Akukini is

46‘°cat_ed. It was constructed from surveys made by local interests. .

Sibuguey Bay, Mindanao, P. 1.  Secale, 1:100,000. Dimensions, ‘80
Y 40 inches. The area covered by this chart is now shown on chart No. 4605,
1250816 1:200,000 recently pubiished.
71, Mississippi River, Buras to New Orleans, La. January, 1925. Scale,
:80, 000; dimensions, 30 by 37 inches. This is one of the new series of coast
charts on a scale of 1:80,000. It is oriented with the meridian and is con-
8tructed on the Mercator projection from surveys by the Mississippi River
Uo{llmission to 1924 and other sources, with control and earlier surveys by the
nited States Coast and Geodetic Survey. Thesoundings are in feet and refer
0 mean low Gulf level. This chart supersedes chart 195 of the old series.

.
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1

1272, Mississippi River Delta. February, 1925. Scale, 1:80,000; dimensions:

. 33 by 42 inches. This is one of the new series of 1:80,000 scale coast charté
.on the Mercator projection and replaces chart 194 of the old series. The topog”

"raphy of the delta was reduced from aerial surveys.” The gulf soundings af€
from recent surveys by the United States Coast and Geodetic Survey and i2
the passes and river from late surveys by the United States Army engineers an
by the Mississippi River Commission. The soundings are given in feet an

“refer to the plane of mean low Gulf level.

6155. Port of Portland, including Vancouver, Oregon, and Washington. Teb-
ruary, 1925. Scale, 1:20,000; dimensions, 25 by 44 inches. This chart i8
published to meet the increasing demand for a lar%% scale chart of the Port of
Portland. It extends from the junction of the Willamette River with the
Columbia River to above Rose Island on the Willamette and to Ryan Point op
the Columbia. It is based on the Mercator projection, from surveys by the
Port of Portland and United States Engineers, with control by the Unitqd
States Coast and Geodetic Survey. The soundings are in feet at Columbis
River datum, which is mean lower low water during the lowest river stages.

8172. Shakan and Shipley Bays and part of El Capitan Passage, Alaska. March,
1925. Scale, 1:40,000; dimensions, 26 by 40 inches. This is one of the
series of 1:40,000 scale charts covering the west coast of Prince of Wales Island
and joins chart No. 8171 on thesouth. It coversShakan and Shipley Baysan
the northern portion of El Capitan Passage, with a plan of El Capitan Passage
from Dry Pass to Shakan Bay on a scale of 1:10,000. It is constructed on
the Mercator projection and the soundings are charted in fathoms at mean
lower low water. El Capitan Passage is from surveys made in 1922 and 1923,
and the remainder of the chart is from older surveys.

4000. Territory of Hawaii. May, 1925. Approximate scale, 1:3,167‘,500;
dimensions, 34 by 36 inches. This is a sailing chart embracing the Territory
of Hawaii. It extends from 5 to 30° N. and from 154 to 179° ‘W., and i8
constructed on the Mercator projection. The natural scale is 1:3,167,500 in
latitude 17° 30'.

1235, New River Inlet to Cape Fear, N. C. May, 1925. Scale, 1:80,000;
dimensions, 33 by 42 inches. This is one of the new series of 1:80,000 scale
coast charts. It is oriented with the meridian and constructed on the Mer-
cator projection. The soundings are expressed in feet and give the depth at
mean low water. It replaces chart No. 148 of the old series.

214. Goshen Point to Hatchett Point, including Niantic Bay, Conn. July, 1925.
Scale, 1:20,000; dimensions, 28 by 31 inches. This chart completes the
series of charts on a scale of 1:20,000 covering the shore of Connecticut.
It overlaps chart 359 on the east and chart 215 on the west and includes
Niantic Bay. The projection is Mercator and the depths are given in feet
at mean low water.



G261 0L 6681 WOHd S14VH)D 40 3NSSI
WS TN 00005
(o)

\I.r 08..8
y v / ooo.2
\ N 000°08
= o 74 000'06
] 000°00!
000°0i{
000°02)
000°0¢!
\ / 000°0%1
000061
000091
000°0LI
000°081
\/ 08”8_
000002
000°01Z
000022
N 000°0€2Z
\ 000°09Z
J

000°052

R

000'092

\ 000022
\ 000082

/ 000062
000°00€

U.5.Coast and Geodetic Survey
et
—T]

S26 %Z6!1 €261 ZZ6! iZ61 QOZ6I 6161 @6 L161 9161 SiGi w6l E161 2SI 1161 0161 606! 8061 LO61 9061 SO61 06! €061 2061 106! 0061 5681



sovo S107Id ILNOH IAISNI OGNV SL1O01id LSVOD 40 NOILNAIHLISIQ TVANNY
v
000
S~
0007
\ 000'€
\ 08'¢
000's
N~

000’9

— e s
\ 000'
— / \ 000'01
/ - 00011
\ 000'21
/

000°€!

000!
/ \ 000'S|

4 =

000°81

— T |

U S.Coast and Geodetic Survey

s26]  %2sl €261 226t 1261 0261 616! 86| 261 9161 Sis! 2161 €isl 2161 st 0161 6061 8061 061 906! S06!  ¥061



U S.Coast and Geodetic Survey 8

1897 1900 1905 1910 1915 1920 1925
$50,000 —

45,000

40,000

35000

30,000

25000

20,000

15000 //3\
10,000
CRGS Aunr

RECEIPTS FROM SALE OF CHARTS AND NAUTICAL
PUBLICATIONS —— 1897 T0 1925

S000




CHAPTER II

PROGRAM FOR THE CURRENT FISCAL YEAR IN THE WASHINGTON
OFFICE

CHIEF CLERK

The program for this division will be, in addition to the routine
duties of the division, the continuation of the renovation of the
uildings occupied by the bureau and the installation of fixtures
And equipment that result in better sanitation, economy in opera-
tion, and increased production.

DIVISION OF HYDROGRAPHY AND TOPOGRAPHY

The program for this division for 1926 includes:

(a) Preparation of instructions for field work.

(b) Preparation of plans for construction of new vessels, for
Yew ficld equipment, and for replacements and repairs to vessels
&nd equipment. Preparation of plans for rebuilding and altering
Wo survey vessels to provide additional accommodations.

(c) Preparation of service manuals of field work.

(d) Inspections in the field of equipment and operations.

. (¢) Publication of a new edition each of coast Hilots: Alaska,

nart I, Gulf Coast (new edition) and Inside Route Pilot, Key West
v the Rio Grande (new publication). Compilation of the annual
s‘1pplement,s to coast pilot volumes (10 in number) for which new
ﬁdmons have not been issued. Proof reading and indexing of pub-

PCa.t:ion, Construction and Operation of Wire Drag and Sweep.
reparation of copy for coast pilots: Pacific Coast, and Atlantic
oast, Cape Cod to Sandy Hook.

DIVISION OF GEODESY

i The program of office computations for the division of Geodesy

or 1926 by projects is as follows:

-M(a) TRIANGULATION AND TRAVERSE.—Wall, S. Dak., to Bozeman,
ont.; in South Carolina; in Alaska; readjustment of triangulation
st of ninety-eighth meridian.

) LEvers.—In California; in Colorado; in South Dakota.
¢) AsTtroNomic.—Azimuths determined by the triangulation
Parties mostly in the western and northwestern part of the country,
longitudes, latitudes, and azimuths determined by an astronomic
arty operating from the ninety-eighth meridian to the northern

Part of ‘the State of Washington.

e ) GRAvITY.—Special isostatic investigations and miscellaneous

-p?mputa.tions. No new field determinations of gravity are contem-
ated during the fiscal year.

53
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(¢) Pusricarrons.—Triangulation, coast of North Carolingi

_ Precise Leveling in Oregon; Triangulation Manual; Precise Leveling

Manual; Triangulation, Traverse, and Leveling in South Carolins;

Earth Movements in California; Form of the Geoid; Investigatio?
of Earth Tides.

DIVISION OF CHARTS

As stated in my preceding annual report, the division of charts,
in its task of constructing new charts or reconstructing existing charts
based on modern field surveys, is now so nearly caught up with the
field work of the survey that the division can not lay out in advancé
a program of work of this character based on recently completed
field work which will be adequate to tax its capacity for the yeal
nor can it anticipate the receipt of records of field work in progress
with sufficient certainty as to date of receipt and condition of records
to justify a general inclusion of such field work in the program fof
the year. A program of chart production calling for the completio
of 14 new charts, reproduction of 14 old charts, and simplifying ©
12 old charts has therefore been adopted tentatively.

DIVISION OF TERRESTRIAL MAGNETISM AND SEISMOLOGY

The program for 1926 is as follows:
MAGNETIC WORK

Complete the observatory publication for Cheltenham for the
rin ter.
P Complete the publication for Missouri. '
Prepare the State publications for California and Texas. I
possible, commence work on the publication for Georgia. A
Prepare for publication magnetic results obtained during 1925.
Furnish information to local surveyors and those persons or iB-
stitutions investigating difficulties in radio, telegraph, and cabl®
communication.
Furnish magnetic information for charts. )
Supervise investigations at Cheltenham in regard to magnetil
instruments.
Carry out the necessary office work in connection with the com”
pletion of the Porto Rico observatory and placing it in operation. .
Take part in the discussion of observatory results in cooperatio?
with other organizations in an effort to solve some of the mystene?
of the earth’s magnetism. Execute such work on the preparation 0
observatory results as the limited personnel permits.

SBISMOLOGY

Secure reports of visible and felt effects of earthquakes and i’
prove the system of obtaining these and the records themselves.

Prepare the quarterly reports on earthquake investigation. ,

Supervise improvements of instruments and installation of ne¥
instruments at Tucson, Ariz,

Study of earthquake literature and investigation of our results.
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DIVISIOI‘i' OF TIDES AND CURRENTS

" "The 'program for the divisioni of tides and currents for the fiscal

Jear endinﬁ June 30, 1926, is as follows: 4

The predictions for the tide and current tables for the calendar
year 1928 will be made and the manuscript submitted to the printer
2 time for. issue on or before July 1, 1927. )

b The sounding records received from the hydrographic parties will
® checked for tidal datum planes as received, so that the chart
1vision will not be delayed in the publication of charts.’

" The bench mark records received from the field will be computed
or those demanding immediate attention and the remainder kept up

to date as the force of mathematicians will allow.. -

« The manuscript of a publication on the currents and tides of

Delaware Bay wﬁl be completed and sent to press toward the end of

e fiscal year. .
The manuscript of a publication on tidal bench marks in the

District of Columbia willp be completed and sent to press early in

e fiscal year. ,
.The manuscript of the publication Datum Planes and Their Deter-

: mlnsitions will be completed and sent to press near the end of the.

8cal year.

T_hey manuscript of the publication Coastal Currents along the
Pacific Coast of the United States will be completed and sent to .
Press early in the fiscal year.

It is planned, if practicable to do so, to install a light electric
otor for operation of the tide-predicting machine and add an
Atachment for automatically printing the times and heights of the

gh and low waters, in lieu of the locking of the machine and the

}"(’Pying of these data by hand, as at present. Should the plan prove

-"®asible, a considerable saving in time will be accomplished and, in
dddition, an increased accuracy obtained by the elimination of the
Yaman factor. :

The observations obtained on the current survey in the.passages
g southeastern Alaska will be analyzed as soon as possible upon
heir receipt from the field, and the improvements to our present
turrent, predictions, made possible by this survey, will be incorporated
D the present current tables for the use of the mariner.
$ he foregoing constitutes the outstanding features of the program
Or the next year in addition to the normal routine work of the

IVision of tides and currents. In general, the work of the division
th 1 be so arranged as to take up immediately the work upon which
® publication of charts and the prosecution of the general field
ork of the bureau deﬁend; after that the energies of the division

Z"lll be directed toward eeging the tide and current tabulations and
1°n1pututions up to date and to issuingin the form of publications the
v;'l‘ge mass of material that has been accumulated in the division and
hich is of considerable value to the navigator, the engineer, the

SClentist, and the public generally.
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DIVISION OF ACCOUNTS

The program for this division will be a continuance of the -dutie$
incident to disbursing the funds appropriated for the operation o
the bureau, including the financing og a]ﬁ) chiefs of parties at work 1t
the field, together with the verification of all accounts arising undef
such advances. . o

INSTRUMENT DIVISION

The program for the fiscal ycar 1925-26 will be to maintain th¢
existing stock of instruments in readiness for use, making neede
repairs and replenishing depleted stocks; to make improvements 18-
instrumental design and construction and to design and build sucb
new instruments and machines as may be needed; to construct ne¥:
instruments of special types, including sounding clocks, automati¢
signal lamplighters, and a measuring device for more easily an
accurately reading the sounding tube.



Part III.—IN THE FIELD
CHAPTER 1
'ACCOMPLISHMENTS IN THE FIELD DURING THE FISCAL YEAR
' HYDROGRAPHIC WORK

The field work accomplished during the fiscal year 1925 has been
®Xtremely gratifying as, owing to adequate equipment, appropria~
tions, and personnel, it has been possible to undertake tho surve:{s of
&tremely difficult areas which hitherto it has been impracticable to
Accomplish on the scale warranted by their importance.

. On t%e Atlantic coast two vessels have been continuously employed
% executing surveys. Several detached parties have been doing
Tevision work in the field. The survey of Lake Okeechobee was com-
DPleted. On the Gulf coast one vessel has been employed in the survey
of Tampa Bay and approaches, and a field party has been engaged in
Making a coast pilot revision from Key West to the Rio Grande.
* On the Pacific coast one vessel has been continuously employed in
- ffshore soundings. During the winter two of the survey vessels
Which have been working in western Alaska during the summer
Wonths were employed on offshore work along the California coast.
etached parties have been doing revision work in the field. A field
i‘v‘\’lsion‘ of the coast pilot of California, Oregon, and Washington is
emg made. The Alaske surveys have been carried on by four
tssels, two working in southeastern Alaska and two in western
ﬁlaSka. In the outlying possessions of the United States one vessel
P"«S been employed on surveys in the Virgin Islands, three in the
h hlhﬁpine Islands, and one small party in the Hawaiian Islands dur-
g the entire year, and another 1}<))r about three months during the
¥intertime in these islands.

The chief of the division of hydrography and topography mado a
€raonal inspection of the work being carried on in the Philippine
Slands, His report contained recommendations for the future sirvey

Work in the islands, which program has been approved. .It provides
Or the completion of the work in these islands at as carly a date as
Tacticable with the equipment and appropriations available.

- he need has been felt for some time for a modified wire drag

bu!t&ble for occasional use by survey vessels, the standard apparatus
a}?ng too cumbersome for storage in the limited space usually avail-
thle' By using inflated canvas buoys and modifying other parts of

Yoo e(}ulpment a héht_wire drag was developed by field parties on the

w‘i’SSG s at Seattle during the winter. This ag aratus can be stowed

d thout difficulty and will result in considerable saving in the cost of

- “®veloping shoals found during hydrographic surveys.

method of buoy control of precise dead-reckoning work has been
Orked out by a party working on the east coast and has resulted in
Considerable increase in accuracy.

67
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Several special examinations were made in the field for the purpose
of compiling supplements to the various coast pilots. Among these
was the inspection voyage of the Ranger from Norfolk, Va., to Beaufort,
S. C., via the inside route, to obtain information relative to the new
system of aids to navigation in this waterway.

Necessary field examinations were made for a new edition of Coast
Pilot, Gulf Coast, and a new Inside Route Pilot, Key West to the
Rie Grande. An examination for a new edition of Coast Pilo%
Pacific Coast, was in p’roBress at the end of the fiscal year.

DetacHED PARTIES.—Detached parties made a resurvey of Scituaté
Harbor, Mass.; Fire Island Inlet, N. Y.; Beach Haven {nlet, N. J.
and completed the survey of Baltimore Harbor commenced during the
%revious fiscal year. A search was made for rocks reported in Bucks

arbor, Me. .

Two small detached parties were engaged in work in the District
of Columbia, for which instructions were issued at the request of the
Director of Public Buildings and Public Parks. This work included
the determination of the high-water line of Alexanders Island and the
marking of the same and a survey of the Virginia side of the Potoma¢
River from Jones Point, Alexandria, to the northwest boundary o
the District of Columbia.

A party on the launch Elsie completed the survey of Lake Okeecho:
bee. The topography of this lake was accomplished by the aeri
photographic method, actual flying being done by officers working
under .the Bureau of -Aeronautics, Navy Department. '

Two resurveys of the bar at the entrance to Willapa Bay were madeé
by detached parties, the first being made in July and the latter
examination of the north channel across the bar being made ip
February. As this bar is continuously changing in depth, these fre-
quent resurveys are valuable in determining the deepest water at the
entrance to the bay. A detached party made a survey of the
entrance to the Quillayute River,

8HIP AND LAUNCH HYDROGRAPHY PERFORMED DURING THE FISCAL YEAR

A e N
of . 0
BQUAT0 | ¢ond- ! 8QUATE. | 4,nnd
miles ings i miles
!l
Ship bydrography: . 8hip hydrography—Continued.
Nortg Carol'zna, vicinity Cape Alaska——-éontlnued.
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Goorgla and east coast Florida, BAY-ccainacncccanncanan 879.7 | 20, ]
8¢t. Augustine to Savannah___.] 674.0 | 94,806 Philippine Islands..ccceeoaae.on 3,257.1 |275,
Florida east coast, vicinity Or- "

mond. _oooeieiiiiiaeoos 242.0 | 13,925 Total oo cceeaees 23,741, 1 (612,45
Florida west coast, Tampa Bay .
and approaches........ 478.6 | 42,423 || Launch and small-boat hydrog-
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8HIP AND LAUNCH HYDROGRAPHY PERFORMED DURING THE FISCAL YEAR—CODN.

Num-
A‘rea Nb‘é’rn’ Aima b(}r
n n 0l
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square . square | miles
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~
GEODETIC WORK—continued

Semsmaminn L mail niememmesesoon szeE

Length| Area Length| Ares |

of cov- . of cov-

scheme | ered scheme | ered
o e PR
Sguare || Leveling, first order—Continued. '
Reconnaissance: Miles | miles New Jérsey and-Pennsylvania,: )
- AlaSka; Cooks Inlet-Pairbanks. ._ 70 { "1,'400° Perth’ Amboy-Atlantic City, Sguart
- Idaho, Washington, and British Pleasantvlll&Cnge May, an Miles | miles’.
Columbis, forty-ninth parallel. 265 { 5,800 Delair-Philadelphia.__..._..... 207 joee---
- Minnesots, Namakan and Bass- New Jersey, Perth Amboy._....| 10 |.._...-
wood Lakes_ .. .o oeoaaaao.. 60 350 California, San Francisco Bay.... 3 eeoooe-

South Dakota, Wyoming, and

Montana, Sloux” Falls-Boze- Total. .. ... 307 feoo..--
SUMMARY N :
First order triangulation........... 1,063 | 26,5%
. FortSmith. _...___...._...... Second order triangulation.....__. 120 940
Alaska, Fairbanks-Eagle_..__.... Third order triangulation._. 370 3,730

Washington, Umatilla-forty- First order traverse. ...
ninth parallel... ... ........_. Second order traverse

e
Alaska, Chilkoot Inlet..-....... Third order traverse.

Total First order base lines._ .
"""""""""""" — 8econd order base lines
Leveling, first order: Third order base Hnes_. ... ...
California, Santa Ana-Barstow; Reconnaigsance.. ... ...
Burbank, Fernando;, and First order leveling lines. ...

Rivorside-Ontario...._....._._ 177 fooooos

A brief description of the principal field projects on which work
was done during the year is given below.

The first order triangulation along the forty-ninth parallel was con-
tinued throughout the months when observations could be made-
One party worked in Montana on that project during the early part
of the fiscal year, and three parties were put into the field in the spring
of 1925 in an effort to finish the triangulation to the Pacific Ocean
during that field season. The high mountain peaks are covered deeply
with snow from early autumn until late spring, making the working
season very short, while forest fires in midsummer greatly hinder the
progress of the work.

In order that a better adjustment of the triangulation along the
forty-ninth parallel may be made, a belt of first-order triangulation
was begun in the spring of 1925, to extend from the forty-ninth
parallel to a connection with the Utah-Washington arc of first-orde’
triangulation along the Columbia River south of Pasco, Wash. I
is exsmected that this cross link of first-order triangulation will be
completed during the field season of 1925.

In South Dakota a line of first-order traverse was run from Siou¥*
Falls to Chamberlain, where first-order triangulation was begun an
was extended to the Black Hills and to a connection with the one hup-
dred and fourth meridian arc of triangulation in that region.

The informal agreement with the (%:odetlc Survey of Canada fof
cooperative work in completing the first-order control along tbe
international boundary from Lake Superior to the Pacific Ocean fprO’
vided for the Coast and Geodetic Survey to execute the control fro®
the Lake of the Woods to the first-order triangulation near Lake
Superior. This was completed the early part of the fiscal year. {

n southeast Alaska the task of measuring bases along the arc ¢
first-order triangulation from Dixon Entrance to the head of Lyn%
Canal was carried on by a party during all the working months. All
bases were completed by the end of the fiscal year except one in L
Canal. This party also observed the large figure spanning Dix0?
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Entrance which connects the Canadian first-order arc from Puget
Sound with the United States arc in southeast Alaska.

Another party in southeast Alaska began in the spring of 1925
to observe second-order triangulation in Chatham Strait and Fred-
erick Sound, connecting to first-order work in Frederick Sound
‘and to third-order triangulation at the north and south ends of
Chatham Strait.

In western Alaska a party was engaged during the late summer of
1924 in extending the first-order arc of triangulation from Cook Inlet
toward Fairbanks, and at the close of the season was almost to the
south edge of the Tanana Valley. No observing was done in western
Alaska during the spring of 1925 because of lack of funds, but a
reconnaissance was begun to connect the north end of the triangula-
tlon with the international boundary triangulation near Eagle on the

ukon River.

Several years ago a reconnaissance was made for first-order
triangulation from Needles, Calif., to Salt Lake, Utah, to connect
the thirty-ninth parallel triangulation with the Texas-California arc.
Observations on this project were begun late in the fiscal year.

In western Texas a party during the early winter completed a belt
of first-order triangulation connecting the ninety-eighth meridian tri-
angulation near San Antonio with the Rio Grande arc near Del Rio.

he triangulation and leveling executed in earthquake regions to
measure movements in the crust of the earth included triangulation
cross the Imperial Valley in California and in the vicinity of Santa
arbara Channel. The line of levels from Santa Ana to Barstow,
Calif., touching upon bench marks established in 1906, was completed
uring the earFy part of the year. A belt of triangulation was ﬁ un
to connect the International Latitude Observatory at Ukiah, Calif.,
With the first-order triangulation near Sacramento, but the appropria-
;llon (iior that work was exhausted before the connection was comn-
eted.
For some years the Coast and Geodetic Survey has recommended
the use of first-order control, or better, for topographic surveys of
Clties and has acted in an advisory capacity on a number of city
Surveys. During the winter of 192425 a cooperative arrangement
Was entered into with the city officials of Rochester, N. Y., whereby
®xtremely accurate first-order triangulation and traverse would be
tended over the urban area, the Coast and Geodetic Survey,
Urnishing the.instruments and observers and the city of Rochester
Paying all field expenses. Not only will the points so determined be
available for public use in the files and publications of this survey,
bug the work%ms afforded our engineers an opportunity to test out
Certain appliances and methods which were especially adapted to
Yery precise city surveys. At the end of the fiscal year the work had

. Made very satisfactory progress both in quantity and in accuracy
of the results obtained. o

\thA line of first-order leveling was extended from Perth Ambc:)y,
. Tough Trenton, Camden, and Atlantic City to Cape May, N. J.,
I°nnecting with the tidal stations at Atlantic City and Cold Spring
blet, A connection was also made with the tidal and city bench

- Marks gt Philadelphia.

“ 629756—25t——5
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A reconnaissance for first-order triangulation was extended from
Fairbanks toward Eagle, Alaska, to connect the arc of triangula-
tion from Cooks Inlet northward with the triangulation along the
one hundred and forty-first meridian.

An astronomic party working through the southwest determined
12 longitudes during the summer and fall of 1924, as follows: 4 in
California, 1 in Arizona, 4 in Texas, 1 in Oklahoma, 1 in Kansas,
-and 1 in Colorado. Latitude was also determined at three of these
stations and azimuth at two. Nearly all of this work was to provide
additional Laplace stations for the contemplated readjustment of
the triangulation net from the ninety-eighth meridian westward.
Near the end of the fiscal year an astronomic party started work in
Nebraska and South Dakota and by June 30 had completed fouf
longitude, three latitude, and four azimuth determinations.

The wireless method for determining longitude was used with
continued success during the year, giving on the average somewhat
more accurate results t%mn did the wire method previously used.
A new determination of the overall lag of the reception of time signals
was made during the winter at the Naval Observatory and a very
close agreement with the previous values was obtained.

MAGNETIC AND SEISMOLOGICAL WORK

‘The magnetic work accomplished during the year is as follows:

‘The magnetic resurvey of North Carolina, made in cooperatio?
with the geological and economic survey of that State (now the
department of conservation and development), was completed durin
the year. . o

A'large number of stations were occupied in Texas, especially 19
the norgxern part, and observations were made at eight county seat
where there had been no previous observations. : '

Repeat stations were occupied in the Middle Atlantic and Ne¥
England States and in the Northwest States. Two new countf
seats were occupied in Montana. )

Magnetic observations were made during the total solar eclips®
at Ithaca, N. Y., January 24, 1925, and special observations wer?
also made at the observatories.

Repeat stations were occupied in the Hawaiian Islands.

With the cooperation of the Philippine Government, repeat st
tions were occupied throughout the islands and new stations wer®
established on the islands north of Luzon. .

Magnetic observations were made by the survey vessels in Alask®:

A party engaged in reconnaissance of the Aleutian Islands ob
taineg some much needed observations at points hitherto unoccup1e?;

Routine observations of the magnetic elements were continued 8
all magnetic observatories, and in addition special work was do®
as follows: H

CuELTENHAM. —Investigation of temperature control for the
variometer was completed. An investigation of earthquake ef®’
on variometers was started, as were numerous minor investigatlofllle‘
A very large number of instruments were standardized during t

year.
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Sitka.—Investigation of auroras in relation to telephone and tele- .
graph disturbances was undertaken. Changes were made 'in the
variation building to reduce the temperature change. .

Porto Rico.—On November 1, 1924, observations were stopped,
the buildings were sold, and the land reverted to the owner. The
equ%gment was stored in Porto Rico and the instruments were shi%ped
to Washington for complete overhauling. An officer proceeded to
Porto Rico in November and inVestigateg a large number of possible
sites. It was found that a site belonging to the city of San Juan
could be used without expense to anyone, and the offer was accepted.
Construction of buildings was in progress at the end of the year.

HoxoLuLu.—A number of sites were investigated, as the possi-
Dbility of necessary removal from the present site has arisen.

SEISMOLOGY

The Bosch-Omori seismographs were kept in operation at Tucson,
Sitka, and Cheltenham, and at Porto Rico until the observatory was
closed. The usual analyses and reports were made, including the
reports of importent earthquakes. A number of earthquakes
were recorded on the magnetographs. The investigation of earth-
quake effects on the magnetograph at Cheltenham is of interest to
seismologists.

In Honolulu the Milne-Shaw instrument was kept in operation and
was improved in several particulars.

TIDE AND CURRENT WORK

TmaL OBSERVATIONS, PRIMARY STATIONS.—Automatic tide gauge
8tations were operated at the following primary tide stations during
the fiscal year.  These stations are for tidal control of the different
Sections and also furnish datum planes based on a long-period tidal
definition.

Portland, Me.
oston, Mass.

Pensacola, Fla.
San Diego, Calif.

Atlantic City, N. J. La Jolla, Calif.
‘Cape May, N. J. (new station). Los Angeles, Calif.
‘Philadelphia, Pa. San Francisco, Calif.
altimore, Md. Astoria, Ore%l. (new station).
ashington, D. C. (new station). Scattle, Wash.
0ha.rlest)n,-S. C. Olympia, Wash,
Salveston, Tex. Ketchikan, Alaska.
D&lves’oon Jetty Ligbt (new station). Sitka, Alaska.
- paytona Beach, Fla. Valdez, Alaska.,
gey West, Fla. . Honolulu, Hawaii.
¢dar Keys, Fia. Manila.,'ls. 1.

i TroaL OBSERVATIONS, SECONDARY StaTIONS.—In addition to the
Primary stations, tidal observations were made at 146 secondary
" Sations in connection with hydrographic work, the records from
these secondary stations totaling 16 years.
Lipar Osservations, Oursive SourcEs.—Tidal records were re-
%elved from sources outside the survey from 28 tide stations, totaling
% years of record.
ollowing is a brief summary of tide records for the full fiscal year:
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S8UMMARY OF TIDE RECORDS RECEIVED

[ Statlons | Years | Montbs
EASLOrD AIVIBION. oo oo oo e e e oo 50 18 7.3
Gulf divisfon...___ : o - I b .4
Western divislon. . — 19 13 8.4
Alaskan division._. _ 36 [ 1.4
Outlying territory. .. R IR 62 13 2
0 U 188 l 57 3.6

CURRENT OBSERVATIONB

During the year current observations were made by the crews on
the following light vessels: Nantucket Shoals, Overfalls, Blunts Reef;
Diamond Shoafs, and Savannah, : v

In addition short series of current observations were made at the
following places: Delaware Bay and River; Fire Island Inlet and
Frying Pan Shoals, N. C.; coast of North Carolina; False Pass
Alasksa; Roncador Reef, Serrano Bank, and Quito Sueno Light,
Caribbean Sea. '

Summary of current obgervations

e T T e e R T e T T T pefttm s T C ST .__-;4
= l Stations | Years | Month®

) _ __1 |

b B Y T 5 3 0.6
8hort serles. . .- _LTTL LTI 56 0 6}

OB - e e e e e e m e e e amne ‘ 00 4 4.6

| —

Cooperating with the Engineer Corps of the Army a tide statioB
was established at Benning Bridge, D. C., and maintained simultane
ously with the Washington station for three months for the determina- .
tion of tide planes. ' :

The Bureau of Fisheries cooperated with this bureau by establishin,
and maintaining a portable automatic tide gauge on the Pribilo
Islands, Alaska.

In July, 1924, an automatic tide gauge station was installed on the .
wharf of the Scripps Institution for Biological Research, at La J olls,
Calif. This station will be maintained as a primary tide station o
this survey and as an ocean station similar to the station at Atlanti¢

City. '
guring the past year an important current and tide sﬁrvey of
Delaware Bay and tributaries was made. This work, extending 0v®
a period of three months, was carried on from 70 current stations 0¥
ering the entire bay and tributaries. .

A portable automatic tide gauge, a recent development of th¥
bureau, was purchased by the Carnegie Institution of Washingto? -
and installed at the Apia Observatory, western Samoa, in connect??
with magnetic work. The Coast and Geodetic Survey, in return 10
the observational data, is tabulating and discussing the records.

In September, 1924, a tide station was-installed at Cape M*:K
(Cold Spring Inlet), N.J. This station is to be operated for a secoP
ary determination of mean sea level in connection with precise levell®
in New Jersey. d

Current and other oceanographic observations in Bering Ses 85~
the Arctic Ocean were received during the year from Capt. %{obeﬁ’
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Bartlett, to whom instruments were loaned in April, 1924. Captain
"Bartlett spent the summer in Alaska on the Coast Guard steamer

ear, obtaining meteorological and other observations for the National

Geogriﬁphic Society.

In November, 1924, current apparatus was loaned to Dr. Robert
Cushman Murphy, American Museum of, Natural History, New
York. Doctor Murphy made current and density observations in
connection with his work last winter off the coast of Peru, and turned
over to this bureau the data obtained from these observations.

A tide station was established in November, 1924, at Washing-
ton, D. C., on the lighthouse wharf. Four different types of auto-
Matic tide gauges were installed at this station for the purpose of
aking tests and improvements to automatic tide gauges in use in
this service.

This bureau is cooperating with the State of New Jersey in the
Study of apparent tidal fluctuations in a well 800 feet deep in con-
hection with an investigation of the water supply of Atlantic City.
A portable automatic tide gauge is installed in ’Sus well.

n April, 1925, a tide gaugc station was established at Galveston
South Jetty Light to furnish tidal control for the open coast of the
Gulf of Mexico.

For the preservation of tidal planes in San Francisco Bay, defined

Y long-period tide observations, tidal bench marks in the vicinity

Were connected by precise leveling in March, 1925, and additional
bench marks established. -,

A primary tide station for tidal control along the South Atlantic
Coast of the United States was established at Daytona Beach, Fla.,
n April, 1925.

A current station has been established on Savannah Light Vessel,
and is being operated in connection with coast-erosidn studies at the
Mouth of tﬁe avannah River.

A primary tide station was established in May, 1925, at Seward,
Alaska. This is intended as a long-period station for the tidal con-
trol of that general region and to furnish a long-period mean sea level

atum for precise leveling. ,

. The secondary tide station on the Duwamish River at Seattle was
discontinued on April 30. This station was established a year ago
In order to obtain data on tidal conditions in this river.

Temperature and density observations, frequently requested of
this office by prospective builders in connection with cold-storage
blants, by fishing concerns, and especially by investigators in the
Study of pile-boring limnoria, are being made at the following stations:

Portla.nd, Me.
Oston, Mass.
Nantucket Shoal Light Vessel,
Ptl_antic City, N. J.
hiladelphia, Pa.
D{zltxmore, Md.
Clamond Shoal Light Vessel. -
2§.rleslgon, smc.
ar Keys Q.
P ensacolay Fla.

Duwamish River, Wash.
Galveston, Tex,

San Diego, Calif.

La Jolla, Calif.

Los Angeles, Calif.

San Francisco, Calif,
Astoria, Oreg.

Seattle, Wash.
Ketchikan, Alaska.
Sitka, Alaska.

In addition, short series of temperature and density observations
Were made at 61 stations during the current and tide survey of Dela-
Ware Bay. All these observations are obtained at no increased cost

0 the survey.



CHAPTER II

BRIEF SUMMARY OF HYDROGRAPHIC, GEODETIC, MAGNETIC, AND
. TIDE AND CURRENT SURVEYS

~ The tinted areas on the accompanying chart, Condition of Field
Operations, United States, indicate where additional surveys are
needed on coasts of this country. The Atlantic and Gulf of Mexico
. coasts require similar treatment, namely, detailed surveys to the
100-fathom depth, and also wire-drag surveys in several rocky or
coral regions. The Pacific is less changeable and requires but one
comprehensive survey, carried to the 1,000-fathom depth, which is
.comparatively close to the shore.

Rapid progress has been made in southeast Alaska, as shown by the
accompanying chart. Hydrographic work in Porto Rico and in the
Virgin Islands is nearing completion. The most important shores of
the Hawaiian Islandshave been surveyed, though some work remains.
The islets and shoals westward of Midway should be surveyed.
program for completion of Philippine Island surveys has been drawn
up and will expedite that work, which is, however, already in good
condition.

. Two cooperative projects with the Geodetic Survey of Canada are
almost completed. The first is the international boundary triangula-
tion from ]_I‘)ake Superior to the Pacific, and the second is the con-
necting of first-grder triangulation in the State of Washington with
that in British Columbia and Alaska. First-order work was executed
in Alaska and on the Nevada-Utah and South Dakota-Montana
grojects. Some astronomic work was done with the aid of the United

tates Naval Observatory. The Geological Survey cooperated in
the extension of control for the topographic map of the country.
The Forest Service rendered important aid to the bureau. Re-
observation from Mount Lola-Round Top on the transcontinental
are, westward to the coast, and thence southward to San Diego, was
completed. This is an important contribution to seismologic
investigation, as was also the running of levels from Santa Ana to
Barstow, Calif. ' -

There are now magnetic stations at almost all county 'seats. Re-
occupation of stations will cover the entire country every five years.
In the replacement of old stations the bureau is receiving aid from
local surveyors. Some magnetic observations have been made by
survey vessels in Alaska, but work in the interior is needed. NoO
repeat work will be needed in Hawaiian and Philippine Islands
for some time nor in Porto Rico. Complete records of magnetié
elements have continued throughout the year and will continue &t
~ the five observatories, except for an interval at Porto Rico while the

new observatory is being constructed. Magnetic observations b¥
the nonmagnetic vessel Carnegie have been utilized by the bureaw
Collection of data concerning felt and visible effects of earthquakes
has become an important part of the work.
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Increased appropriations have permitted the bureau to make
necessary tide and current surveys in important harbors. A number
of others require surveys, but for this year such work will be confined
to the narrow passages from Dixon Entrance to Cross Sound, Alaska,
where strong currents menace our shipping. For the preservation of
tidal planes the bureau has releveled old bench marks and has
established standard disks, the majority of this work being done
between Chesngeake Bay and Connecticut and in the vicinity of
San Francisco Bay.. ' ,

Lack of funds has kept the bureau from making important investi-
. gations in physical oceanography to obtain densities and temperatures
of sea water, ocean currents, and related matters. Such work should
be done in the Gulf Stream.

The tide station in the Duwamish River was discontinued. New,
Stations were installed at Cape May, Washington, Daytona, Gal-
Veston, La Jolla, Astoria, and Seward. Stations at Sitka, Anchorage,
Portland, and San Diego will be discontinued this year and those at
Galveston and Valdez in 1926.



CHAPTER III

PROGRAM FOR THE CURRENT FISCAL YEAR IN THE FIELD
HYDROGRAPHIC AND TOPOGRA.PHIC WORK

Atrantic AND GuLF Coasts.—The steamships Bache and Lydonia
will be employed on offshore work, as follows: Bache off Cape Henry:
searching for reported shoals and extending southward an offshore
survey from the southern limit of the recent survey. Next fall the
Bache will take up similar work on the Gulf coast castward from
Pensacola Bay. The Lydonia will endeavor to complete the offshore
work between Cape Fear and Winyah Bay. When weather becomes
unfavorable for work in this locality the vessel will take up similar
work southward from Daytona. Both parties will also execute inshore
hydrography and shore-line revision in these vicinities.

The launch Mikawe will complete the inshore hydrogm?hy an
shore-line revision between Bul{) and Winyah Bays and then will
cooperate with the party on the Lydonia in extending similar wor
northward of Winyah Bay.

The steamship Hydrographer will be employed on the resurvey of
Tampa Bay, approach and tributaries, begun during the fiscal yeal
1924. .

The steamship Raenger will continue sounding and wire draoging
around the Virgin Islands until all of this work has been'compﬁete
and will then take up work on the Atlantic or Gulf coasts.

Wire-drag surveys will be resumed in northern New England waters
and along the Florida Keys if funds are available. Several sma
harbor resurveys will be accomplished if possible.

Pacrric CoasT AND Araska.—The steamship Guide will be em”
ployed in the vicinity of Cape Blanco during the year, except during
the winter, when the vessel will be operated on the coast of souther?
California. The steamship Pioneer, upon completing the present
season’s work, will take up surveys along the southern Caliform?-
coast, continuing until spring, when work on the Oregon coast from
Coos Bay northward will be undertaken. The steamship Discovere:
at the close of the present season in western Alaska, will repair 17
San Francisco, and during the remainder of the winter will be em”
ploved on surveys in the Hawaiian Islands. Early in the sprig
%Yemtions will be taken up along the Washington coast from Cﬁge

attery southward. The steamship Surveyor will continue on 88
coast of southeastern Alaska until it has been surveyed out t0 %
depth of 1,000 fathoms and as far northward as Icy Point. .‘é
Exzxplorer will continue work in the southern part of Chatham Stral
and in the bays and arms on each side of that strait. Broken bott?
areas will also be dragged. The motor ship Natoma will survey
Kaigani Strait, two harbors on Tlevak Strait, and will then take ug
inshore work on the west coast of Kruzof Island. At least one vess®
will be engaged during the winter in resurveys of Puget Sound. I
. Hawanax IsLaNDs.—As stated, the steamship Discoverer will wor
in Hawaiian waters during the winter. In addition to this parl
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‘o shore party will continue detailed inshore hydrography around the
island of Oshu. ’

Porurprine IsLanps.—The steamship Pathfinder will work north
of Luzon until next fall and then in the southern part of the Sulu Sea.
The steamships Fathomer and Marindugue will work in the southern
part of the Sulu Archipelago. One of these vessels will also make a
current survey of San Bernardino Strait. These operations are in
conformity with a program for the completion of the survey of the
entire archipelago, which was drawn up this year after an inspection
of the islands and a study of the work already accomplished.

GEODETIC WORK

TriancuLATION.—The greater part of the geodetic work planned
for the fiseal year 1926 lies in the western portion of the United States.
It consists-in completing the initial doevelopment of first-order tri- -
angulation west of the ninety-eighth meridian. During the first
half of the fiscal year four parties will be engaged in northern Idaho
and in Washington, along the forty-ninth parallel and in regions
south of the boundary. Another party will complete the belt of
t;‘mnﬁulation begun last year, which will extend from the ninety-
eighth meridian near Sioux Falls, S. Dak., westward to the Black
Hills, and thence northwestward to the vicinity of Bozeman, Mont.,
connecting with the triangulation of both the one hundred and
fourth and the one hundred and eleventh meridians. Another party
18, extending triangulation from the vicinity of Needles, (galif.,
to Great Salt Lake, connecting at each end with first-order triangula-
tion arcs already in existence. In order to complete the initial
scheme in the western portion of the United States, it was necessary
to discontinue triangulation in Alaska begun three years ago and
also to omit all first order traverse. Indications are that little
triangulation will be executed during the second half of the fiscal
Year 1926 because the funds available will be more urgently needed
on traverse and leveling. ,

TRAVERSE.—As already stated, no traverse will be executed during
the first half of 1926. Itis probai)le, however, that one or two parties
Will be started in either Minnesota or Wisconsin in the spring of the
Calendar year 1926. .

Precise Levevine.—Only three leveling parties will be operating-
during the latter part of the field season of 1925. One will work in

outh Dakota, running westward from Sioux Falls over the line of
8t order traverse executed in 1924, and extending toward the Black
ls where a connection will be made with an existing line of levels.

Second party will be operating in eastern California, first between

aws and Mojave, and later for a short period in the vicinity of
08 Angeles. The party will then be transferred to western Arizona
Where g line will be run across country from Yucca by way of Swansea,

Ouse, Salome, and Hassayampa to Gila Bend where it will connect
With g line of levels run by the Geological Survey. The third party
Wil operate in Colorado from Colorado Springs by way of Pueblo
nd Salida to Leadville. The party is operating in cooperation with
the Geological Survey, which bureau is furnishing the funds for party
2Xpenses. In the spring of 1926 there will probably be two parties in
West central Toxas, and if funds permit perhaps another party in
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California, both of which will be working on projects requested by
the Geological Survey. '

AsTrRONOMIC WORK.—One astronomic party will observe for lon-
gitude and latitude and occasionally for azimuth at triangulation’
stations in several western States, beginning in South Dakota an
ending in Washington. It is not likegly that any astronomic work
will be done in the spring of 1926. No gravity observations are
contemplated, although some exp‘erimenta% work*may be done in
connection with the testing of new apparatus. '

REcONNAISSANCE.—A single reconnaissance party will operate
during the summer of 1925 1n central Alaska selecting stations for
triangulation, from Fairbanks eastward along the Tanana and Good-
paster Rivers to a connection with the international boundary
triangulation in the vicinity of Eagle.

MAGNETIC AND SEISMOLOGICAL WORK

Prorosep FieLp Work. —Repeat stations will be occupied through-
out the northwestern States, in northern New Xngland, and in the
middle Western States. It is hoped to place a party in the interior
of Alaska to carry on needed repeat work and extension of the
survey. Additional magnetic results are expected in the Aleutian
Islands. The observatories will continue their usual routine work.
Special investigations will be made at Cheltenham. The Porto Rico
O%servatory will be completed and placed in operation. The im-
provement of instrumental details at the observatories will be con-
tinued.

TIDE AND CURRENT WORK

During the months of July, August, and September, 1925, it 18
proposed to make current observations in the narrow passes 0
southeastern Alaska from Dixon Entrance to Cross Sound. This
work can not be considered comprehensive and final as in the cas€
of the surveys in New York Harbor, San Francisco Harbor, an
Delaware Bay. The territory to be covered is too considerable for
the funds available for current and tide work.

Primary tide stations representative of tide conditions along,
different stretches of the coast will be maintained for the full yca?
at the following places: T

Boston. ’ Galveston Jetty Light.,

Atlantic City. Los Angeles.

Cape May. La Jolla.

Philadelphia, San Francisco.

Baltimore. . Astoria.

Washington. Seattle.

Charleston. i Olympia.

Daytona. ! Honolulu.

Key West. i Ketchikan.

Cedar Key. | Seward.

Pensacola. " Valdez. -

These stations are for the purpose of determining the tidal Flanez
of mean sea level for the control of precise level nets and also for th
control of hydrographic work along the coasts of the United States-
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Density and temperature observations will be continued at & number
of these stations:. .+ - o I
A precise-level party will visit the locations of discontinued tidal
Stations along a section of the Atlantic coast for the purpose of level-
Ing to old nonregulation bench marks as they may be recovered.
ufficient sﬁandaﬁ%-disk bench marks will be installed to comply with
the present policy of the bureau of maintaining five standard marks.
at all stations having a year of observations and one for each addi-
tional year of observations with a maximum of 10 standard marks.
This work is necessary in order to perpetuate long series of observa-
tions now protected by only a few nonregulation bench marks, man
of which have been destroyed and others in danger of being lost. It
1s intended to extend this work over a long period and to bring it up
to date gradually by doing only as much work each year as the appro-
priation permits. .

During the year the burcau will recover, if possible, old tidal
bench marks protecting tidal planes obtained from a long series of
observations made many years ago at Port Townsend, Wash. Suffi-
cient new standard bench marks will be established to bring the
Qumber up to standard requirements. :

Current observations will be continued on the Atlantic coast at
Diamond Shoals and Savannah Light Vessels and on the Pacific
.Coast at Blunts Reef Light Vessel. Instead of hourly observations
throughout the entire day observations will be made only at 8 a. m.,
noon,/4 and 8 p. m.



Part IV.—DISTRIBUTION OF PARTIES OF THE COAST AND
GEODETIC SURVEY DURING THE FISCAL YEAR
ENDED JUNE 30, 1925

DIVISION OF HYDROGRAPHY AND TOPOGRAPHY

Abbreviations used: A =area square statute miles; M =statute miles; P=number geographic positions:
S=number soundings; Sta. =stations}

Operations

Persons conducting operations

Localities of work

“Topography, A5, MI10; hydrog-
raphy, A7, S8,158; tidal work,

4 sta.; current work, 4 sta.
. “Triangulation, A6.8, P1; topog-
raphy, A25, Mb. 8, hydrog-
raphy, A3, 85,485; tidal work,

'I‘rian ation, A2.5, P28; traverse,
4 miles; topography, A3, M15.

'I‘riangulation, A3, PI17; to] g-
raphy, Nf(H ev ing,
length § miles, .

'I‘opogmphy, A3, M3 6. hydrog-

, Ab.4, 88,272; tidal work,

"I‘opo aphy, Al7, M64.7; hydrog-
raphy, A1,401, §32,818; tides, 3
sta.; currents, 79 sta.; mngnet,{cs,
3 ship swings.

gdrogm?hy, tall signals erected;
uoys placed and located.

‘Triangulation, A95, Pl4; topog-
raphy, A1l17, M467.8; hydrog-
raphy, Ab574, 8504,806; tidal
v:ork 12 sta.; current work, 1
sta.

.

“Triangulation, A17.5, P2; topog-
raphy, A9.2, M60.4, hydrog-
rapby, A242, 813,025; tidal
work, 2 sta.; current work 1sta.

'I‘riangu]atlon, A92, PI3; to
raphy, A146, Mlss, hy ox-
raphy, Aoo4.4, 866,087; tidal

“Triangulation, A28 o P7, hydrog-

raphy, A300, tidal
work, 8 work, 2 sta.
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Lt. 4. L. Bean, July 1-Aug. 18; P. R.
Hathorne, D. O.

Lt. E. H. Bernstein, Oct. 7-30; P. R.
Hathorne, D. O.

Lt. E. W. Eickelberg, Sept. 1-Dec. 8..

Lt. G. L. Bean, ‘VInr .A—Apr 23; Lt.
(. G.) N. B. Smith

Lt. R.J. Auld, July 1-Sept. 2; Ensign
L. H. Hubbard.

Steamer Lydonia, July 1-Dec, 20; Lt.
H. A. Cotton, comd'g; Lt. R. P.
Eyman, excc off.; John Wyer, ch.
engr.; Lt. D. Horne, Lt. E. H.
Bernstein to Aug. 18; Lt. (J. GQ.)

. Q. Craib after Ju]y 26, Ensign
M) Petersen; S, B. Grenelf (D. 02);
W. M. Gibson (D. O.) after Sept. 6

Steamer Lydonia, June 8-30; Lt.
Comdr, F, G, Engle, comd'g; Lt. E.
w. Llckelberg exec oft.; Harry Ely,
ch.engr.; Lt. (J.G.) H. é. Warwick;
Lt, (J. ayw. a. Craib Lt. (J. aJ
Alfred Ogram; W. M. (hbson. D.O.

Steamer Bache, July 1-June 20; Lt.
F Borden, comd’g; C. A. Egner,
exee. off., from Mar, 14; Lt. L. D.
Graham to Nov. 10 (in cbarge lounch
Elsie); Lt. Geo. L. Bean, Oct.
Dec. 15 (in charge launch Mlkawe),
Lt. W. Patterson, exec. ofl. to
Nov, 26; Lt. (J. G.) L. C. Wilder,
Dec. 16-June 15 (in charge launch
Mikawe); C. N Conover, ch. engr.,
to Feb. 15; Lt. (J G.)J. A McCor-
mick, Dec. 22-June 19; Lit. J. ay
W. Q. Cralb to July 19; Lt. %J G;
T. B. Reed to Nov. 10; Lt. J. G.
1. Rittenberg to June 15; Ensign
C. L. Aslakson to Mar. 24; Epsign
Daniel Fivel to Sept. 29; Ensign
J. M. Neal; E. J. Burke, D. O.;

Q. Johnson, D. O., Sept. 20 to
Nov 3; Laurence Burroug , D.O.
from Mar. 3

Steamer Lydonin, Mar. 5 to May 23;
Lt. Comdr F. G. Engle, comd’g;
Lt., w. Flckelberg. ohn Wyer,
to Mar. 20, ch. engr Lt. J. Q)
H. C. Warwick, Lt. (J, G o W. g
Craib; Lt. (. OI)wAl{red gam.
from Apr. 30; W

Launch Elsie, Dec. 12 to AE 24, Lt.

D. Graham in charge; Lt. (J. G.)
. B. Reed; Ensign F. G. Johnson

Steamer Hydrographer, July 16~-Dec.
12; Lt. Q. C. Jones, comd’

.G) C. M. Thomas' Lt. (g B

A Kibler; Ensi R. C. Wilson;

G.J . Danfelson, D. O., from 8ept.

3

Scituate Harbor, Mass.; Fir®
Isiand Tolet, N. Y.

Beach Haven Inlet, N. J.

Shore line Potomac Rives
from Alexandria, Va., 10
Rosslyn, Va.
side).

Potomac River, Key Brids®
to northwest boundsry
D. C. (Virginia side).

Baltimore Harbor, Md.

Offshore bydrography g8t
and sonth of Frying Paln
Shoals and topographi®
work}lx am} inshore hy eo‘d
raphy f{rom comp
work in vicinit CBP‘:
Fear River to L: ttle Rive

nlet
Oﬂshore work Copo Fesf
River south.

Topography and inshore bY
drography from sab
miles south of St. Aui!";°
tine Inlet north to g
Savannah River, lncludige
surveys of entrances to ! "
many soumds and b8
along the coast.

East coast of Florida, Vlﬁ%
ity Ormond; sounding V0
taken to 1,000-fathom oV
to test fothomeuar.

Lake Okeechobee, Fla.

West coast of Florida, TSP
Bay and approaches.



REPORT OF THE DIRECTOR, COAST AND GEODETIC SURVEY

73

DIVISION OF HYDROGRAPHY AND TOPOGRAPHY-—Continued

Operations

} Persons conducting operations

Localities of work

Triangulation A210, PZ3; topog-
raphy, A5, M dromﬂhy,
A1786, “822,197; 'tidal wor,
sta.; magnetics, 1 ship swlng

Dogra phy; A4.5, M7.0; hydrog-
Tap y. Ab,744, 813, 551 tidal
work, 1 sta.

To . )i}
ﬁmphy'.mgjw, hydrography,

A5, M1l: hydrog-

Topo, raphy
3 9, 54,47; tidal work,

;ap Y, Ah

Trisngulation, A9, P17; topogra-
phy, A12, M24.2; hydrography,
A1,118, 85,465; tides, 2 sta,

B{ﬂ{gmpby, A1,575,81,820; tides,

Hydrg 6. 116; tid
wO‘kgniphy, AG.5, 83, tidal

By drography, Al8, 8286.
Topo, .
F 157?1',‘8’;4 .Mm, hydrography,

T’hnknlatlon
&, B4 213
tide worf;, 3

P37 hydroxraphm
w o drag, A2.25,

8teamer Hydrographer, Jan. 10-June
80, Lt R P.Eyman, comd’g.; Lt. (J.
() W. T. Combs, from Feb, §; Lt.
g G.)'C. M. Thomas, Jan, 10-Feb.
Ensign R. C. Wilson, Feb.

1- Mar 23; Epsign P. A.
from Mar, 22; (. J. Danlelson,
D.O.to Apr.5; W.E. Strobm, D. O,
from Mar. 6; Fred Olsen, asst. engr.
Steamer Quide, Jan. 12-May 21, Lt.
Comdr. R.F. Luce to Feb, 9comd g5
Lt. Comdr. T, J. Maher from Feb.
.10, comd’g.; Lt. K. T. Adams to
| Jen, 25, exec, off,; Lt. G. D, Oowle
- from Jan. 26, exec. ofl.; Harr, g

l ch, engr.; Lt. L. P, Raynor;

! G I H! Service; Lt. e
| ’I‘atchell Lt. (. G{ . B. Brown
&) R, C Wilson; Ensign

A Powoll from May 21; F.
Porcher 0.

Bteamer i’ioneer, Dee. 23~Feb, 18,
Lt. R. R. Lukens to Feb. 14, comd’ g,
Lt. Comdr, R. F. Luce from Feb.
15 comd'z Lt. O. 8. Reading, exec.

Wm Oreer, ch. engr.; Lt.
8 OI) Hough; Lt. (J a.)
tter. Lt

({ G? L. B. lore;
t J. g.) H., L. oombersr
. Q) E. P, Morton; Lt
D W, Taylor; Fnslgné L.
Dr. F. P, \evlus, surgeon.
Stesmer Discoverer, Oct, 20-Feb. 21
Lt. Comdr. C. L. Qarnper, comd
Lt. R. L. Schoppe oxec. on
Herman, ch. engr.; Lt. M, O Wlth-
erbee; Lt, H, W. Hempleto Feb. 28;
Lt. (J. G.) W. T. Coombs to Dec. 13
Lt. (J. G.) J. M. Smook to Dec. 27;
Lt. (J. O.B G. [. Dell; Lt. (J. G.)
Charles Plerco to Dec. §; Ensign G.
E. Boothe to Dec. 18; T. T. Davey,
D. O, to Dec. 16; W Weidlich (umte)
to Nov. 24; Dr. W
geon; Ensign H.A, Paton to .
Steamer QGulde, July 1-Nov. 12, Lt
Comdr. R. F. Luce, comd’g; Lt. K.
T. Adams, exec ofl.; HarriEli ch,
ongr.; Lt Cowle; Lt
Raynor (rom AugGI()) Lt. (J

yman

sur-

B. Olore; Lt. (J Morton
from Au 10; g G ) 1'H Setv-
ice from uly 12 t (J G) G w
Tatchell; L H. B. Brown,
F.D. Porcher

Stgamer Guide, 5une 3-30, Lt, Comdr.

Mabher, comd g Lt. G. D,

Cowle, exec oﬂ Mnrsha]l ch
eng Raynor Lt. {(J.G

Servloc, Ensi n V. A. Powell,

Lt.L. P. Raynor, Ju)y 7-22; Lt.(J. G.)

E.P. Mor on.

Comdr. R, Derlckson, Feb. 9-15;
Lt. (J G.) H. E. Finnegan; Lt!
J. @) R. W, Knox; Ensign A. F.
ankowski.

Comdr. R. B. Derickson, Dec. 15-Jan,
3; Lt. {J. G.) F. E. Joeke); Ensign
l;.’C. Doran; Ensign A. F. Jankow-

8ki,

Steamer Natoms, Mar. 1()—June 30,
Lt, H. B, Campbell, comd%

fvn ch

8. Readins. exoc 0 W'th Savo, ob.
orbee {ro

engr.; Lt. M.

Mar, 31 Ensl nC I, Aslakson from
May 29 . G.) A.J. Hoskinson
to Apr. 4.

‘West coast of Florida, Tampa
Bay.and approaches.

California coast offshore ~
work, vicinity of San
Clemente and Banta Cata-
lins Islauds.

Offshore  work, southern
Qalifornia coa.st.s, vicinity
of 8an Pedro,

Coast of California, vicinity
Monterey Bay; small quan-
tity revision work San
Francisco Bay.

Oregon coast, viclnity Cape
Blanco.

Coast of Washington, Wil-
Wﬂﬁ\pa Bar, Wash.

Quillayute River.

Examination Naval Aucbor-
age, San Francisco; resur-
vey South Chapne! Enp-
trance, 8an Francisco Bay;
examination for rock near
Point Wilson, Puget Sound;
examination, entrance,
Drayton Harbor, Wash,
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DIVISION OF HYDROGRAPHY AND TOPOGRAPHY—Continued

* Operations

Persons conducting operations

Localities of work

"Triangulation, P64; topography,
Al38, M201; drography,
Al, 125 5, 817, 116 tides, 2 sta.;
magneuc work i sta., 2 ship
swings.

+ "Triangulation, A128, P29; topog-
raphy, A98, M259; hydrog-
raphy, A1,095, 810,198; tidal
work, 2 sta.; magnetic work, 3
sta., 2 ship swings.

Triangulation, A10, P11; topog-
raphy, A7l, MI32; hydrog-
raphy, A73.4, 811,235, wire
drag, A101.4, 895; magnetics, 11
sta.

“Triangulation, A260, P19; to
raphy, A7, Mllo, hy og-
raphy, A77.3, 89,511; wire:

drag, A23, 847; tidal work, 2 sta.

‘Triangulation, A164, P26; to
raphy, A253.8, M147.3; hydrog-
raphy, AB818.7, 810,268; tides,
2 sta.; magnetic work, 7 sta.

1

Triangulation, A2,200, P38; topog-
raphy; M2, hydrography, ASl,
81,022; tidal work, 3 sta.; mag-
netic work 1 sta., bt ship swing

“Topography, A148.5, M152.6; hy-
drographi A352.5, 826 752; mag-
netic work, 1 ship swi ng; tides,
2sta.; currents 2sta.

'I‘rlangulation, A61 P15; topog-
s drography,

raphy 2;
A130, ss 169; 'tidal work 3 sta.;
magnetic work 1 ship swing

Steamer Surveyor,
Lt.

"Top

Fraphy, hydrography; mag-
net!

steamer Surveyor, July 1-Oct. 15, Lt.

. M. Sobleralski, comdg Lt. H.
B Campboll oxec. oft.; H. d. Locke

to July; R. P. Mnrsha]l Aug -Oct.,
ch. engr.; Lt. M. Dur in; Lt. R,
R. Moore Lt. R W.Woodworth; Lt.

(J H E. Finnegan; Lt. (J. G
Skﬂling Lt. (J.-G.) R. W
Knox; Ensign A. C. Zimmerman;

R. W. Healy, mate; Dr. F. J. Soule,

surgeon.

Apr. 4-June 30,
A. M. Sobieralski, comd'g; Lt.
H. A. Cotton, exec. off.; R. P. Mar-
shall, “ch, engr. to May22 Lt.C. M.
Dur n, Lt. (.I G.) A. P. Ratti;
J. G.) W. M. Scaile; Lt. (J O)
E 'B. llobert,s, Lt. 3.'G)
Jankowski; Ensign P. R. Hathorne
R.W. Het\ly, mate; Dr. F. J. Soule,
surgeon; G. Johonsou, asst. engr. in
charge engine room from May 23.
Steamer Exg]orer July 1-Oect. 9, Lt.
F. iems, comd’g; Lt. Chas.
Shaw, exec. off.,; A. N. keon, ch.
engr.; Lt. J. A. Bond; Lt. J. G.)
F. E. Joekel; Lt. J. G.) H. W.
Tyler; Ensign B. erliams, A. A,
Parker, D.O.; D. H. Askew, D. O,
from J uly 10,

Stoamer }axploror, Mar. 28-June 30,
Lt. F. B.

Siems, comd’g; Lt.
R. D. Horne, exec. off.; A. Loken,
ch. engr.; Lt. (J. GQ.) F L Joekel;
Lt. J. G.) H. W, Tyler; Lt. (J. G.)
B. E.Lancaster; W. Weidlich, mate
to Mar. 24; Ensign D. H. Askew,
E. B. Latham, June 22-30.
8teamer Discoverer, July 1-8ept. 26,
Lt. Comdr. C. L. Garner, comd'g;
Lt. R. L. Schoppe. exec. ofl.;
Herman, ch. engr.; Lt. H. W, Hem-

[éle, Lt. M O nherbeo Lt. W.T.
ombs; G) 1. M. 8mook;
Lt. (J. G) G Dell; Ensign H.

A. Paton; W, Weldlleh mate; Dr.
W. R. Beroggs, sur%v[

Steamer Discoverer, May 30-June 30,
Lt. Comdr. C. L. QGarner, comd’
Lt. R. L. Schoppe, exec. oﬂ.J; J

Herman, ch. engr.; Lt. . 'G)'
Charles Pierce; Lt (J ) R. W.
Knox; Lt. (J.

G.) L. 8. Hubbard
Ensign H. J. Peterson; Dr. W.
Scroggs surgeon; T. 'I‘. Davey,
D. 0.;1. C. Partington, D. O,
Smmar Pioneer, July 1- Se;it 26, Lt
R. R. Lukens, comd’g; S.
Reading, exec. ofl.; Wmiam E.
Qreer, ch. engr.; Lt. J. Q) C.J.
Itter, jr.; Lt. (J G) A. J. Hoskin-
son; Lt. (J. G.) H. Bloomberg
Lt. {J. G) D.w. Taylor Lt. (
@.) Charles Pigrce; Ensign C. L.
Nyman; Dr. F. P. Nevius, surgeon;
T.T. Dnvey, D.0

Apr. 23-June 30,
Lt. Comdr. R. F. Luoe, comdlg
Lt. Chas. Shaw, exec, off
Qreer, ch. engr.; Lt. F F.W, Hough;
Lt. (J.G.) A.J. Hosldnson, Lt. {J.
G.) E. P, Morton; Ensign 8. D.
Grenell W. Weidlich, mate; Dr. H.

Steamer Pioneer,

Lawn surgeon; R. L. Prau D, O.

Jones, Apr lb—Juneao Lt.
(J J. C. Bose

West Coast Baranof Islands
Cape Ommanef' to Cra¥’
ﬁsh Inlet, including o
merous deep bays aDd(
arms; east coast Baran®
Island from Capo Omio8
ney to Port Alexander, iB;

cluding detail survey of
latter port; drOfmp hy
from beach to 1,000-fathot

curve and development of

bays, ste.

West Coast Baranof and
Chichagof Islands, soutdh”
east Alaska.

Kasaan Bay, Twelve-Mile
Arm; Skowl Arm, Grit®
dall Passage, and Thomss
Bay.

Alaska, Gambier Bay, west
coast Kuiu Island  fro®
Cape Decislon north ¢
ward Polnt Harris.

Shelikof Straits, Alaska, 8 d
roaches to Wide 8P
ortage Bay; survey ¢
Jute Bay and Chignik BsY*

Western _Alaska; Chigo¥
Bay and approaches.

Alaska, Cold snd Pavl"‘
Bays, Isanotski Straits-

and
Alaske, lkatan Bay a
work oast along Alask
Peninsula. Line deeP: rP"
soundings Cape Spence!
working grounds.

)
Alaska, reconnalssss®”
Aleutlan Islands.
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DIVISION OF HYDROGRAPHY AND TOPOGRAPHY-—Continued

Operations

Persons conducting operations

Localitios of work

. Hydrograpby, A140.2, $20,860;

wire drag, A102.1

Wire drag, A198, §153

' Topoxmphy, M17.5; hydrography,
- AL55, 514,267,
'I‘rmngulation Pw topography,
, M10; ydrograpby, A3.5,
b7 03:, tidal work, 5 sta.
nangulatlon, A2,800, P70; topog-
raphy, Al, Mll hydrography,
A33, Sll 456 tidal work, 2 sta.;
magmmc work 3 sta.

Triangulation, A2,070, P62; topog-
raphy, M7; hydrography, Ad,
84,274; tidal work, 3 sta.

'l‘rlangulatiou, Al2, Pgs top}? g-

Y, A .7; hydrography

A127'522 8; ‘tidal work, 1
8ta.; current work, 4 sta.

Triangulation, A30, P28; to

y ) , lopogra-

bhy, A17.5, M160.8; hydrogra-
bhy, ‘A49, 553,320; tidal obser-
Vations, 2 sta.; magnetic obser-
Vationg, 1 shlp swing, 9 sta.

Triangulation, A1139.5, P8G; to-
30m phy, 'A130, M4p.4; hy-
T, raphﬁ A 489.0, S45,059; mag-
Detlowork, 16 sta., 2shipsw1ngs;
current work, 3 sta.

T'g%nkulution A150, P10; topogra-
hy’ A95,7, M138.5; hydrogra-
g Agg] 8, £86,361; tidal work
net; Current work 3 sta.; mag-
¢ work, 4 sta., "1 ship swing

ngnxmuion, A120, P10; topogra-

% ¥, A24, M118.9; hydrography,

ur87 853,668; tidal work, 3 8ta.;

W fent work, 1 sta.; magnetlc
ork, y sta ship swings, 1 sta,

Steamel Ranger, Jul}‘ 1 to Dec 4,
May 7 to June 30, Lt. Mat:
tison, comd'g; Lt C. K Oreen,
o‘ec orY ; H. W. Peerce, ch. engr.;

H. Bernstoln, Nov. 22~ ay

10 Lt (J.Q.) A, P. Rattito Feb. 15;
Lt. (J. G.) Alfred Ogram to Apr. 14;
Lt. J. G.) H, E. Finnegan {rom
Mar. 22; Ensign V. A. Powell to
Mar. 16; Engign R. C. Rowse;
Ensign C. F. Ehiers, from Oct. 4;
H. W, Retter, . O., from June 6;
A C. 'l‘horsen, D. 0., from May 7.
C. K. Green, Dee. 4-May 7;
Lz (J. G.) Alfred Ogram to Apr 14;
Ensign R. C. Rowse; Ensign V. A,
Powell to Mar, 16; C. F. Ehlers,
D O., . C. Thorsen, D. O., from

Lt. E. R. Hand, July 1-June 30...._..

1t. (J. Q) R. W, Woodworth, Jan. 1-
May 31; W, F. Malnate, D. O.

Steamer Pathfinder, July 1-Oct. 24
Lt. O. W. Swainson, Lomd(g
C.A. aner,oxec oﬁ Jolm olli
ch. engr.; G
Studds; Lt. (J O) R W B
EnslguJ C.8ammons; R.C. ver-
ton, mate.; Dr.J. W, Tormoy, sur-
geon; A. Hunnycutt, ch, writer.

Sleamer Pathfinder, Mar. 6-Juno 30,
Lt. 0. W. Bwatnson, comd’g; Lt. F.

L. Gallen, exec. oﬂ John Collins,

ch. engr.; Lt (J. G.) R, F, A.
Studds; Lt. (J. 0 H. 1.. Bloom-
berg from May 2; Lt. J. Q) J. C.

Sammons. R. C. Overton, mate, to

vy 4; Ensign H. A. Paton. Dr.

’I‘ormey, surgeon; A. Hunny-
cutt. ch. writer,

Steamer Pathfinder, Nov. §-Dec. 28,
Lt. 0 W. Swalnson, comd’g; Lt.
C. Eguer to Nov. 8, exec. off.;
Lt F 'L.. Gallen from Nov, 21-Deo. 28
Jobn Colllus, ch. engr.; Lt. (J. G)
R. F. A. Studds; EnsignJ. C. Sam-
mons; R. C. Overton, mate; Dr.
J. V. Tormey, surgeon; A. Hunny-
cutt, ch. writer.

Steamor Marinduque, Apr. G-Junc 30
Lt. F. L. Peacock, comd’g.; Lt.J. A,
Bond, excc. off.; F. L. Chamber.
lain, ch.engr. toJune1l; C.N. Con-
over, ch. engr., June 12-30; Lt.
(J. Q) G. L. Anderson; Lt. (J. G.)
K. Q. Crosby; I'. E. Okeson, mate;
P. A. Davis. surgeon, from May 4,

Stenmer Fathomoer, July l~0ct 20, Lt.

H. Peters, comd'g Lt. ¥. L. Gal-
len, ‘oxec. %I: (J O) Huuhlnson,
ch on

Jng) H. A, Ensxgng&
A Bishop, Dr. W. H. bpinl\s. sur-
goon from Sept. 28.

Stcamer Fathomor, Jan. 11-June 30,
Lt. J. H. Peters, comd’g; Lt. R. R.
Moore, oxec. off. from Feb. 7, G.W.
Hutch{nson, ch. engr.; Lt. (J (})
C.D. Meanoy. exec, off. to Feb. 6
glt éJ G.)H. A. Kero; Ensign V. A

3
Steamer Marlnduque, July 11—I\ov
L t. F. L. Peacock, comd’g; Lt
(J .) C. D. Meaney, exec. of.; F.
Chamberlain, ch, engr.; Lt. (J.
O ) H,
J.g)a

. L. Anderson; Lt. (J. G.)

C. Warwick to Sept. 20; Lt.
K. G.'Crosby; F. E. Okeson, mata.

Virgin Isiands, St. Thomas,
8t. Johns, St. Croix Is-
lands.

Virgin TIslands, St. Jobns,
and St. Thomas 1slands.

Hawaiian Islands, Island
IIawailun Islands; varlous

harbors.

Philippine Islands, north
coast of Luzon, and islands
porth of Luzon,

Philippine Islands, detalled
survey small bay wost
coast Negros, Mar, 0-17;
inspection trip north and
northeast coast of Luzon,
Apr. 6-26; surveys north
coast Luzon and islands
north May 4-June 30.

Philippine Islands; resurvey,
Cebu Harbhor,

Philippine  Islands, west
Coast Palawan Island,
Malampaya Sound.

Philippine
Archipelago,
Jolo.

Islands, Sulu
vicinity of

Philippine Islands, Sulu
Archipelago, south and
east coasts Basilan Island,
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DIVISION OF HYDROGRAPHY AND TYPOGRAPHY—Continued

Operations

Persons conducting operations

’ Localities of work

Planning and issuing instructions
for field work; compilation and
publishing charts and salling di-
rections of the Philippine Is-
lands; all drafting, adjustments
and computing needed on fleld
records; furnishing information
to the public; sale of charts and
nsautical publications.

Furnisbing information relative to
our coasts to'the publie; inspec-
tion of navigable waters of dis-
trict for purpose of keeping
charts and other nautical publi-
cations of the Coast and Geo-
detic Survey correct to date.

Do.

Furnishing information relative to
our coasts to the public; inspec-
tion of navigable waters of dis-
trict for purpose of Kkeeping
charts and other nautical publi-
cations of the Coast and Geo-
detic Survey correct to date;
furnishing stationery and sur-
veying equipment for vessels
and fleld parties working in this
district.

Field station, Manila, July 1-June 30,
Lt. Comdr, H. A. Seran, director of
coast surveys; John Bach, ch, draft-
ing division; R. Christman to Apr.
17, chief chart divisfon; W, L.
Perry, chief, photolithographic divi-
sion; C. F, Maynard chief com-
putmg division; C. . Christo her-
son, asst. chief dra!tlng division;'
Lloyd Miles, chief clerk.

Field station, Boston, July 1-June 30,
Lt. Comdr, D. B. Wainwright (ret)
in charge; H. R. Russoll, clerk.

I‘icld sf.auon New YorL July 1-June
0, Lt. Comdr. Lng]e, to Feb.

11 in charge; Lt. K T. Adsmsg, from
Teb. 12, in charge; T. T. Lyons,

clerk.

Field station, New Orleans, July 1-
June 30, Robert Boyd, clerk, in
charge.

Field stntion, San Francisco, July 1-
June 30, Comdr. H. C. Densou, to
Feb. 24, in charge; Comdr. C.
Whltney May 7 to June 30, in
charge,}f A. Ballard, tide observer,
temporarily in clmrge, Feb. 25 to

May 6.

Field statfon, July 1-June 30, Comdr.
R. B. Derickson in charge; Lt. (J.G.)
D. ‘Whelan, jr., May 1 to June
30; Mm‘y A. Palmer, clerk; W. C.
Meyers, tide observer and skilled
laborer.

DIVISION OF GEODESY

Philippino Islands,

1 408 Atlantic Avenue, Bostonr
| Mass.

312 Maritime Exchang®
Building, 78 Broad Streels,
New Yor&( N.

314 Customhouse, Ncw OrF
leans, La

305 Customhouse, San Fran”
cisco, Calil.

202 Burke Building, Scattler
Wash.

Triangulation and reconnalssance,
first  order: Triangulation 60
miles, 650 square miles; recon-
naissance 70 miles, 1,400 square
miles.

Traverse snd triangulation, first
order: Traverse, 83 iniles; tri-
angulation, 175 miles, 2,500
square miles.

Triangulation, first order, 50 niles,
1,000 square miles.

Reconnaissance, triangulation,
ﬂrst. order, 265 mlilcs, 5,800 square

€S,
'I‘riangu]ation and reconnaissance,
60 miles, 350 square miles.
’I‘rlnngulatlon, first order, 40
miles, 1,250 square miles.

Reconnaissance, triangulotion,
first order, 470 miles, 10,
square miles.

Triangulation, first order, 85 miles,
3,800 squarc miles.

Triangulation, first order, 60 miles,
1,200 square miles.

Lt. (J. G.) W. M. Bealife, chief; Ensign
P. C. Doran; 8am O, White.

Lt. H. Odessey, chief; Lt. (J. G.) G. E.
Boothe; Lt. (J. G.) L.. G. Simmons.

Lt. (. G) A. H. Wagener, chief; Lt.
(.G 11, M. il ‘

Lt. (J. G.) E. O. Heaton, chief; Lt,
(J. G.) Dan W. Taylor.

W . Mussetter, chief; Lt. (J G)E
Buckingbam; W, J. Bib

Lt. Jack Senlor, chief; Lt. (J QG.) Jas
F. Downey, jr; Lt. J. G)) W. H,
Bainbridge.

Cook Inlet to Fairbank®
Alaska.

Salem to Chamberlain d
Wall, 8. Dak.

West of Glacier Nnnv“gf
Park, Mont., part s
cooperation plzm with 0
detlc Surveir of Cana

Along forty-ninth parall °l gd
Idsho, Washington, 5°
British Columba.

Northern Minnesota.

Trlangulation figuro sP’ﬂ.
ning Dixon Entrancer iop
necting trian d‘
hrought up by unﬂ un
from Puget Sound ¥ 5o
first-order trlangulatio
southeast Alaska. ml

In South Dakota, W y0T%,ge
and Montana towal (d‘“ﬂ
hundred eleventh raer

Imperial Valloy.

e
Along Santa Barbara che
i nel, Calif,
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DIVISION OF GEODESY—Continued

Operations Porsons condueting operations Localitles of work
Triangulation, first order, 165 | Lt. H. Odessey, chief; Lt. (J. G.) L.G. | 8an Antonio westward to
i miles, 2,500 square miles. Simmons; Ensign P. A. Smith; Lt. Del Rio, Tex.
: (J.G.) D. W, Taylor.
:Triangulation, third order, 75| Steamer Surveyor, Lt. A. M. Sobie- | Baranof Island, Alaska.

miles, 325 square miles.
. Triangulation, third order, 30 miles,

180 square miles.
Triangulation, third order, 20
miles, 100 square miles.
Trlangulation, third order, 90
miles, 5005quare miles.
’I‘rmngulation. third order, 10
miles, 10 square miles.
" Trisngulation, third order, 15
miles, 80 square miles.
Triangulation, third order, 40
miles, 65 square miles.
. Triangulation, third order, 10
miles, 26 square miles
Triangulation, third order, 5miles,
15 square mi
Triangulation, third order, 20
- miles, 90 square miles.
Triangulation, third order; tri-

ation 5 riles, 5 square
miles; traverse, 4 miles,
Triangulation, third order, 10
miles, 10 square miles.
Triangulation, third order, & miles,
15 square miles
iangulation, third order, 5 miles,
10 square miles.
econnaissance and signal bulld-
ing, trinagulation, first order,
166 miles, 2,500 square miles.
Triargulation and traverse, first
order and reconnaissance: Re-
connaissance, 8 miles, 40 square
miles; triangulntlon, 8 miles, 40
square miles; traverse 33 miles;

reconnaisstmce for traverse 50’

Triangulatlon, first order, 140
miles, 4,500 square miles.

Reconnalssance, triangulation,
angd traverse, first order: Recon-
naissance, 80 miles, 1,200 square

Rmﬂes, traverse, 300 mlles
econnaissance, triangulation,
and traverse, first order.

Tmlngulation. first order, 100

R iles, 8,000 square miles.

GCOnnaissance, triangulstion,
t order.

Tl’langu]ation, first order, 100
miles, 2,500 square miles.

reparing Stations
°" m&ngulut on, first order, 150
'l‘ti Wiies, 3 £60 square miles,
anguigtion, first order, 20
68, 400 square miles.

Tﬂ“ﬂﬂatlon, first orderemceeceae-
tion, first ordereeec—--.

82075—25(——6

ralski.
Steamer EBxplorer, Lt. F. B, T. 8lems.

arner
and Lt. Comdr, R. F. Luce
Steamer Guide
Lt. Comdr. T. J. Maher
Steamer Natoma, Lt. H. B Campbell.

Steamer Bache, Lt. F. 8, Borden.....

Steamer Hydrogaghor, Lt G. C.
Jones and

Steamer Lydonia, Lt H Cotton
and Lt. Comdr. F. .Engle
Lt.L.D,Grabam_ .o .ooocomeninnnn.

Lt. E. W. Eickelberg and Lt. G. L.
Bean.

Lt. (J. G) R. W. Woodworth.........
Comdr. R. B. Derickson..............
Lt. E. H. BernstefDe.cveeciencanaa. .o
J. 8. Bilby, chief. ceeeneneneeaeaana..

T

Lt. (J. G.) E. O. Heaton, chief; Lt
(J G.) A. H. Wa%mer. Lt. J. G)
G. Bimmons; L. Boan,
EnsignR J. Sipe, Lt. (J G)D.B
Pheloy.

‘W. Mussettor, chief; Ensiglg
Doran; Lt. (J. G G)D ay]or
S. Bilby, chief W.IJ. Bilby....... -

'W. Mussctter, chief; Lt. (7. G.) E. A.
olly.
Sam 0}., ‘White, chief- ..o iecaenaaano..

Lt. H. Odessey, chief; Lt. (3. G) C

M. Thomas; Lt. (I. G) D
Pheley.

W.J. Bilby, chief. . oeeeoieeannas
t. Q. G.) A H W
(. G.) E. M. Bu
Lt. G, L. Bean, chleL...., ............
Ensign P C. Doran, chief; John |

er, chlef, Lt.
ham

Bowfie, ir

Stgkmer Discoverer, Lt. Comdr. C. L. |
Steamer Pioneer, Lt. R. R. Lukens
Lt. R. F. Luco and

Molokai and Maul

Twelve Mile Arm, Chatham
Stralt Pybus Bay, Alaska.
1fn and Castle Bays,

Isanotskl Strait, Belkofski
y, Pavloef Ba} Aloska,
Coos ﬁny, Oreg.

S8an Trancisco Bay,

Calit,;
Blaine, Wash.

8t. Johns River, Fla.; St.
Simon 1Island, Ga, 8t.
Catherine Sound, Qa.;

‘Wassaw Sound,
Tampa Bay, Fla.

Vicinity of Daytona, Fla,
Lake Okcechobee, Fla,

Districtof Columbin-V!rgian
bound District  of
Columbis and Virginia.

slands;
Hawsaiian Islands.

Wiilapa Bay, Wash.

Beach Haven Inlet, N. J,
8sp Aptonio to Del Rio, Tex.

mlzgion of City of Rochestor:
. Y.

Sacramento to Ukiah Lati-
tude Station, Calif.

Vicinity of Houston, Tex., to
Fort 8mith, Ark,

Making connections between
traverse of first order at
mouth of Red River and
the Mississippi River tri-
angulation. in Tennessee
and Kentucky.

N%e;lles Calif w 8alt Lake

Fnirbanks to Eagle, Alaska.

From Black Hills westward
to vicinity of Bozeman,
Mont., copnection to be
made to arc of 8rst order
triangulation extending
from vicinity of Pocatello,
Idaho, nortl ward to Ca-
nadian boundar;

From Black Hills westward
to’ Bozeman, Mont.

Fony-nlnth parallel, high
mountaing west of Glacler:
National Park.

Forty-ninth parallel.

Forty-ninth paralle]l, west-
wargd of Loomis, Wash.
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DIVISION OF GEODESY—Continued

Operations Persons conducting operations Locamles of work
“Triangulation, first order..........| Lt (J G ) W. Bsinbridgc, chief; | In State of Washington, tri
J. G.) D. W. Taylor. angulation joining (ortf‘]"
ninth parallel and Utah-
i Washingtou arc.
Reconnaissance and preparing sta- Do.

tions for t,ria.ngulat.wu

first

order, 50 miles, 1,000 square miles.

Reconnnlssance, triangulat

ion,

first order, 30 miles, 200 square

mijles.
Triangulation and traverse, second
order; triangulation, 25 milcs, 80

square miles, travetrse, 5 mil
Triangulation, second ordoer,
miles, 700 square miles.
“Triangulation, second order,
miles, 150 square miles.
“Triangulation, third order,
miles, 300 square miles.

es.
78

20
30

JTeveling, first order, 177 miles. ...

Leveling, first order, 207 miles

Leveling, revision, 10 miles.. ..

Leveling, first order, 3 mfiles

Longitudo, first order. .. ...._...._

Longitude, first order. .. ..........

Latitude, longitude,
first order, azimuth, sec
order.

Latitude, longitude,
first order.

azimuth,

ond

azimuth,

J. 8. Bilby, chief_ .. ... oooco..oo

Lt. Jack Senior, cbief; Lt. J. W.
Hemple.

Lt. (J. G.) E. B. Roberts, chief; Ralph
L. Plau.

Lt, (J. G.) J. M. Smook, chief; B. S.
Williams.

W. Mussetter, chief; Ensign P. C.
Doran; Lt. (3 G.) D. W. Taylor.
Lt. (JLG)J M. Smook, chier Bruce

ancas|
Lt {J.G.) F. W Hough, chief........

Lt. (J. @) E. B. Roberts, chiof; Lt.i

(J. G.)J. C. Bose.
Lt. H. Odess! ey chief___._.____........
Lt. §J. @G.) G. E. Boothe, chie{__.._.___
Lt. (J. G.) D. B. Pheley, chief.__.._...
Lt. (J G

D. B. Pheley, chief; Lt.
(J. Q) E.J. Bro

Lt.H. Odessey, chlef Lt. J.GHE.J.
Brown; Lt. (J. G.} L. G, Simmons.

Lt. (J. (831) E.J. Brown, chief; Ensign

Chilkoot Inlet, Alaska.
Ckénrg:cston to Winyah Bayr

Frederick Sound and Chst*

ham Strait, Alaska.

Lower San Francisco BaY

Calif., revislon work,

Coastal’ triangulation, viein®

ity of Crescent City, Calif-

Santa Anato Barstow, Calif-

Burbank to Fernando
Calif.; Riversldo to Op°
tario, Calif.

Porth Amboy-Atlantlc Cityr
L J Plensantvillo Capé:
xf' ; Delsir, N. I~
adelphla, Pa.

Perth Amboy, N.J.

San Francisco Bay, Calif.

California, Arizona, TexsS:

Oklahoma, Kanses, Colo*

rado.
Kansas, Colorado.

San Antonio-Del Rio, Tex,

South Dakota, Nebraska.

D]

DIVISION OF TIDES AND CURRENTS

“Curront observations..............
Tide observations._______.._......

“Tlde and current observations.___.

Tide observations.__._____...
Ourrent observations.........

Tide observations.._..........

C.H. HudSoB. ..o voeeeeimciinaeos
Lt. Comdr. D. B, Walnwright; H. F.

Russell.
CBoBtudley . oo

Lt. (J. G.) W. H. Overshiner; L. M,
Zeskind; F. Q. Outcalt; Ensigns
A F. Jankowski, Wm. F, Malnate,

R. J. 8ipe, J. M. 'Neal.
J. R [2124:V ¢ 7 SN
Kent M. Redgraves. ... .....oooooon..

Fred A. Kummell

T, T, Wright, Jr. o oeieeaeceeaeae
R. I1. S8ands
T.C.HodgeS . cmvuemeemeeceeeaaes
G.8. Kennedy..oooeenmnmnononanaaao.
O, F. Bouthwick

Serios of tide ohservation®
at Portland, Me.

Series of tide observatlonS
at Boston, Mass.

Serles of current ob%ervatlons
on Nantucket Light Vess!

Serles of tide observatio
at Atlantic City, N.J. !

Tide and curront survey ¢
Delaware Bay and trib¥

from ‘Trenton
the Capes. ’

Series of tide observatiod®
at Philadelphia, Pa. "

Scriesc of t’i\cfle obsor}vatlon
at Cape May, N.

Series of tide observation’
at Baltimore, Md s

Series of tide observatl®
at Washington, D.

Series of current observati"ll
on Diamond Shosls Li#

essel.
Serles of tido observatio®®
at Charleston, 8. C. 1088
Series of current observatid
on Savannah Light Ves,g
Serles of tide obsorvat]ig
at Daytona Beach, 1S
SeriesK of ‘t‘ldot o}’l‘)]servnt
at Key Wes o
Serlesc%f tlfd{e observaﬁi‘”“s
at Cedar Keys 8
Serles of tide oi)sorvatio"
at Pensacols, Fla.
Serles of tide obser
at Galveston, Tex.

rvations
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DIVISION OF TIDES AND CURRENTS—Continued

[ Persons conducting operations

Loc;nlities of work

Opecrations |
Tide observations.......c.ccccee.. I J.R. Watkins. oo coooonoiimieeanaans Serles of tide observations
at San Diego, Calif.
Do George R. MCEWOD. . cacreneccaccnnan Series of tide observations
: at La Jolla, Calif.
DO . Harbor department, city of Los | Series of tide observations
Angeles. at Los Angeles, C
Do e H. C. Denson; Comdr. P. C. Whit- | Serics of_tide observations

| nev H. 8, Ballard.
. Honriksen

at San Francisco, Calif.
Series of current observations
on Blunts Reef Light Ves-

sel.
Series of tide observations
at Astoris, Ore|

Rel’gfé sttations and new statlons

BLOLY . - e eceans

8°x1]°°t10n of site and orection of
€W observatory.

_do
_B. Goldsmith, magnetic observer. .
Lt. R. J. Auld.

J 3 D ' State enginoer, State of Washington...! Series of tide observations
! at Olympin, Wash,
Do "' Comdr. R. B. Derickson; W. C. | Series of tide observations
Meyer. at Seattle, Wash,
Do Comdr. R. B. Derickson; T. C. Boalen.| Series of tide observations
., on the Duwamish River,
Wash,
DO Adolph Anderson . ..oocooooeaool.. Series of tide observations
at Kotchikan, Alaska,
) 0 T C.M.McGrath. .. __.oooea. Series of tide observations
at Sitka, Alaska.
b0 8om Knudson . .. oooceocoaocmacaan Serig‘sdor tide observatlons at
oz,
) 0 T E.J. 8S0yderoceoomencccmnaaccenes Series of tide observat,ions at
Seward, Alaska.
b 5 SN E.D.Buchanan.._coococomcoaceeoaoo Serles of tide obsorvations at
Anchorage, Alaska.
DO e Territorial Government, Hawaii.. ... Series of tide observations at
: Honolulu, Hawsli N
i
DIVISION OF TERRESTRIAL MAGNETISM AND SEISMOLOGY
Repeut statlons. ... ... R. R. Bodle, maguetic observer....... Massachusetts, Rhode Is-
land, Connecticut, New
York Neow Jersey, Ponnp-
\ylvanla, Maryland, West
E irginia
OCHDSO ObSErVAtIONS - — oo e @0 o e e eemem——an Ithaca, N. Y.
DServatory ..o Geo. Ilartnoll and 8. G. Townshend, | Cheltenham, Md.
R jr., magnetic observers.
R°Dlacements ..................... Lt. (J. Q.) Jobn A. McCormick...... l\orth Carolina.
Rep acemonts and new stations...| R. L. Anderson, junior engineer...
eDeat stations.. o .ooeooioaaao. R. R. Bodle, mngnetlc observer....... Mlsslssipg\ ’I‘oxss Okla-
: homa, Kunsas, Ne braska,
o Wyoming, Montana.
bSﬂrvntory Albert K. Ludy, magnetic obgerver_..| Tucson, Ar] 2.
D D Franklin P. Ulrich, magnetic observer.| Sitka, Alaska.
ecl Steamers Explorer, Surveyor, Pioneer, | Ohservationsat triangulation
Discoverer. stations in southeastern
N . and western Alaska.
ng Stations and ropeat stations_.| Lt. G. C. Jones.... Aleutian Islands.
Servatory. _ Wallace M. Hill and H. , | Ewa, Oahu, Hawail.
R magnetic observers,
®Peat stations Wallaco M. Hill, magnetic observer...| Hawail, Maui, Oahu, Ha-

wailan Islands.
Phillpplne Islands.

Vieques, P. R.
Porto Rico.

Respecﬁfully,

E. LEsTER

To Hon. HerserT HOOVER,

Se

cretary of Commerce.

O

JoxEs, Director.



105° 100° 95°

® 7= NG,

! BISMARCK
2 e 1 AN
- — - - —— - — — \ };',
| A S ° e
(@)
Q ,mrlzg\ous AL \
I s |
! © U T
5 ]' ® PIERRE OTHA
Lo y ® Sl | |
) i v \ : k :
£ / £ o M : g 5 .’ ' SIOUX FALLS S
3 ;

o ‘ /1 i | ' | :" _ g —
® / ! : R ' ® . I . SIOUX CITY
/ , T | ¥ocoey ,'l . ﬂz\\ N

@
/ T / ] l" j*- \/
O REyg™ :
< ! S ALT LAk i
o iy ;g; s F v i B che ! N1E B R A § K |a 1
] ENTo , NCIry A b ; / : ‘ e , OMAHA%
\ : 1 : A : 4 / ; — ¥ .
\\ { ,'/ ! , @ @LINCOL
u & | :
3 BL/\® | & A ‘ / ® ' goewven
/ ;i , : TN < 1Ny
. - : < ' & o] - |
et : \\ / & I L O R A D ! ‘\
» :, : © ‘ \ /,’ s :l @ i ! ” !
! = N ! < h PUEBLO| K \ '
@ : : . R / ' ! 74 ~ WICHITA
. : e 5 \ : / I/ | ’
: ’ = : 8 ; o ‘
e o \ R - é
L = | i Wl 3
S v : SANTA Fg 4
‘If’.’ii:_;:, » _- : ' _A R [ Z i ALBUQUERQyE Q ® / OKLAHOMA CITY g 4 ]
g , q - N ] . t [ o
J:_ PHOEN, x : | \J\J\
e 2 T l[
N
/ ; ~\~~ \!\
= c : + Tucson 7 F
v \\ ,I / , ,/A.LAS
: D SR / . | |
A @ SRS P4 I F/~\ — .
4 Flse | B | ,
Gua brS ’ . >
\!\p\e\g f | e T X
f 2 . T e g
® / 2 | .( |
TIN |
™ @ 2
) : NEDi y \
» 7 : /
S ST, AN ANTONIO
" : * K
| | - o U.S.COAST AND GEODETIC SURVEY
| A S f
2 ; | +_| CONDITION OF FIELD OPERATIONS |
250 (@) —3y N Y ST 1 : \
; | UNITED STATES Ry B
e . | e |
? e ’ 3 2 l l
w s ipl 1925 R\ ]
LG ‘ | — | | |
< Wire a’rag {Eg 7 o S TSRS - FiaﬂgU/afIbﬂ comlo/efec/ ———————————————————— \ : ! 1
» . - 777, A ‘
s Unchangeable areas, surveyed __ _________ Trianqulation bequn__ ___________________. ///ﬁ . N — |
B — \ “\ b Uncﬁangeab/e areas, par‘f/y surveyed ______ | ; Precise traverse Comlo/efed ———————————————— =
il 7 ‘ s \ Changeable areas, surveyed and Precise leveling completed____ _____________ mcaRl 7
e | requiring future resurveys_ - ——————— , | ; T 7
4 / / | Precise traverse and precise leveling completed___
e / / ‘\(""’\——J Reconnoissance or unsurveyed_ _______ ) 18 A G
/ == s"%ﬁo = Gravity stations,positions_ ® ﬂ
A Nautical Milui ’;ﬂ - —=
/ B T 1 e N i | | J | | e il ' 1 ‘ l 5
ns° i 10° 105° 100° 5
T R e S T S T SR BT - R e e e Y T

C.& G.S.Print



95° ‘ 90° I—_—_—\_——__
., 20

85
l 80° e AT
75° —*
| . g
85
a : e
Lza ‘
( v
) D A 8y,
2 % ' @ 2 A = / = A
@ F | 239 /
,\ £ ) 'l
/
&
3 0 S (4 /t' S
I s =t / ¥ [\
AR s ‘ Lt
\/ \
o - L * s
e \ \ pe
. s
5 )
g s P E\R , P
K A :
\X g 2 ® -
ULUTH 3". 5 B Y
Wr/' : . q
y i Bh TR FE R : N
- ‘ — — .‘:éc' <
\é\ ® N, s S o
S %
EAPOLIS T.(PAU Ay
A Q @ Z
(o) S
® 2
&
5 v
. ISON MILWAUKE' 5
N ® ¥ [ ANSING
< \ DE‘[RO\T
MIELN (6, SERET o N
\
CHIGAG AOEHE Ll V) con ;
© W : Z :
@DES MOINES '.\ \'
i = ]
F e oy
, \ " 2 :
@LINCOLN > ‘ © \, \
PR LB T
| \
3 = 1=\
3 |NDIANAPOLIS \
® ‘\,3 2 ! @SPRINGFIELD ' '
|
g " ‘ |
TéPEKA NSAS%/\{ = . = e ' ;
| 7 =
A S - y J ng,,;f' : OUISVILLE 7 Nj“-oj(
| \ O . EVANSVILLE =
WICHITA | \ 4 G
: e | < 9
| 4 E
i o\ s / P
j ; . o e A
¢ | J_ : e ih
s | NASHVILLE
NUSKOGEE O ®
| | |®
2 \ ' \
‘ AL NTA m \
5 | | + \ @ 4 hy RS
() ‘ INGHA 1 - \ \ \
\\ " \ \ | Nouariest Rt S \ \
4 @ \ \ ll f e \ \
\ S \. \ =E T e \ \
= 5 % \ == : \ \
\\ ) x\ 5 : \\ g g \
g ' \. > &M TGOMERY SRS \ ,\\ .
@ MERIDIA \ ! V
= ¢ \\/
[
< | <7
l ' 7 & \
. | \
= i’ \
A \ = B e s \
s LE AHASSEE \ |
{ Q
BATON ROUGE : Z \
7 R \
4 3 \ - S
e . EW EA ,: : '._*\V e
; . @ |
s v \
o !
TAMF'\ \
. &
SN ¥4
§ e
2 -"‘” \
= e | &
| \ o
B | 3
\ \ s -"-r » Q 1 \.
4 s
| | ; ol
| ‘. E X >4 4
e 7, L F o F o
: Ll ;
ﬂ\» \ \ HABANA . — '
95° | l \ “ c u \
D \ g 90° 850 800
et e 75°
TR TR s d

ANNUAL REPORT OF THE DIRECTOR OF THE COAST AND GEODETIC SURVEY, 1925



148°

150°

152°

-0
&

|5_0°

162°

h 178°~20°

ic.

W.of Greenw.

o

178° E. of Greenwich

e

TANANA

N TR
D,
B 2

 /

0

Lyl

Lo,




2

Scale 2506000 - Lambert Conformai Conic Projection

54° 152° 150° 148° 46° 144° 142° 140° 138° 136° 13° 132° 130° |28°’ " 126° e . 18 ~122° i 1ig” le”
J \ { < \
~~ f i ’ = £ @
\f: ?;yz o, . | ‘ | OUTLINE MAP
Sl STaTu‘re‘lAiles E ]
3 NauﬂcasloMiles v il o
50 :mel\——,’;_::_—'éo &
v CONDITION OF SURVEYS
U.S. COAST AND GEODETIC SURVEY
1925
Wire drag S LT A 1 . -
Unchangeable areas, Surveped-_ .. 5k - q,/lﬁ
Uncbangeab/e areas, partly surveyed.-___
Changeable areas, surveyed and
requiring future surveys ___ ________
ReconnoisSheces - .. - -~ - A5
o




. V\\
\ NAT'L. Mon.

168°

I64° 162° 160° 158° I56° I54° 52° 150°

& 6.S. Print



8 ¥ OGNAK |.
NN S '

ODIAK

174° 176° 178°  East of Greenwich 180° West of Greenwich 178° 176°

152° I50° & I46° TR e 140° 138° 136° 1342 132°

ANNUAL REPORT OF THE DIRECTOR OF THE COAST AND GEODETIC SURVEY, 1926.

o Nefryperye



141 140° ‘ 139° . :
: 138 137 1 s o
' 136 135 134
& LR el R e T e Eed TS pveat v e s | Rt TuSy RSN RN TTI IR LR ITATS R R ETIRi [EL LAY O RS ITAVR Y
M I%Ea:)eﬁ_uvg___;____._._-—- Mt.Alverstone 14493
S 92 b X Mt Hubbard 14,950
S 0/’ i
= ~:\-\ / .
AN 7 !
RS : ;
\\Q\\\%\\‘% .‘\‘“‘, S N g ,"
2 -
\i\
N
\3\3‘-(.-
){’\,' L8 \
W i
L%;Iette 8466
25
\v
N
Migylgssmrﬂl
“Ss8116
\ Mt. Armour
% 2 v
) *_nos
s:‘..,gso l Mt.Fox';t/ms\’fn
Mt.Herbert i ; ‘ = %
9 -’ oss
N
7 =
5926 @"

~
N :
s ~
: )ﬁuln
§ 2
:‘Mt.B&got

e

~~-—. _Mt.Canning
€927

{OID

BN Mt.Poletica.
U sere20

e
= %,’“ o

]
4. Mt.Nesselrode

\%mos
E3

850
7406

\ Mt.0gilvie

#7\100

H| 581 e
i 5 |
4 . b
H )
57°
56° i
55°
4‘ ‘ -
; 4
) i
51*. - |
| | "
141 140 139° 138° : ! 137° 136° 135° 134°

C.& G S Print




36° 135°

133°

132’

N Mt.Poletica
'!ﬁi-#:nzo i

N
\fmo

P B T it oo s ) 5

Rl

\falos
*7850

7408

#7\100

~

1
¥, Mt.Nesselrode

\ Mt 0gilvie

\~
\h

\)#Mt.ogden

Th4i

U. S. COAST AND GEODETIC SURVEY

PROGRESS MAP

SOUTHEAST ALASKA

1925
Wire-arag surveys.. . oo i AR
Unchangeable areas, surveyed _________
Unchangeable areas, partly survqyea’____!

Changeable areas, surveyed and -
requiring future surveys ___________ [

Reconnorssance

Areas tinted red show portions of the
main steamer route made safe by the
use of the wire drag.

) () 1D O O ) D e, 3
|

llllllllé

e ) | 8 1, e P by Y |

o

el X0 .8

W@g

AL

E N. TsR

\ 50 i o

(53 e

T

G R{LA H A\M

| v S O Y ETETT {1
é —_—

IIIIIIIIIIIIIIIIIllllllllll.lll
I . T

SENNNESSNNEEEE
—

36° 135

133°

aRaRERNEsNRRLINRNsy
— =

S

129°

IIIIIllIIII[IlI”IIIHll

60

59

57

56°

55

54°

ANNUAL REPORT OF THE DIRECTOR OF THE COAST AND GEODETIC SURVEY, 1925



	Title Page
	Errata Notice
	Contents
	Illustrations
	Frontispiece - Coast Survey Steamers "Discoverer" and "Pioneer" Preparing for Duty on the Pacific Coast
	Report
	Introduction
	Part I. The Bureau's Greatest Needs
	Chapter I. A Modern Building is a Money Saver
	Chapter II. Three New Tenders Vitally Needed
	Chapter III. Hydrography and Topography
	Chapter IV. Geodesy
	Chapter V. Terrestrial Magnetism and Seismology
	Chapter VI. Tides and Currents
	Chapter VII. Charts
	Chapter VIII. Accounting Division
	Chapter IX. Instrument Division

	Part II. The Washington Office
	Chapter I. Accomplishments of the Washington Office During the Fiscal Year
	Chapter II. Program for the Current Fiscal Year in the Washington Office

	Part III. In the Field
	Chapter I. Accomplishments in the Field During the Fiscal Year
	Chapter II. Brief Summary of Hydrographic, Geodetic, Magnetic, and Tide and Current Surveys
	Chapter III. Program for the Current Fiscal Year in the Field

	Part IV. Distribution of Parties of the CGS During the Fiscal Year Ended June 30, 1925
	Division of Hydrography and Topography
	Division of Geodesy
	Division of Tides and Currents
	Division of Terrestrial Magnetism and Seismology

	U.S. CGS, Condition of Field Operations, U.S., 1925
	Outline Map Alaska, Condition of Surveys, U.S. CGS 1925
	Southeast Alaska
	Progress Map, Southeast Alaska, 1925

