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REPORT

OF THE

DIRECTOR, U. S. COAST AND GEODETIC SURVEY.

DerarTMENT OF COMMERCE,
Coast aAND GEODETIC SURVEY,
, ‘ Washington, October 6, 1923.
Sir: There is submitted herewith my ninth annual report. This
report is for the fiscal year ended June 30, 1923, and is the ninety-
second annual report of this bureau. '

INTRODUCTION.

Reclassification and salary increases, pages 2 to 3.
Value of modern vessels, pages 8 to 4. :
Special surveys made at the request of the Secretary of the Navy,
pages 4 to 5. .
Continued cooperation with city engineers, highway engineers,
county engineers, and land surveyors, pages 5 to 6.
Tl}ze value of New York Harbor current and tidal survey, pages
6to 7.
Development of new instruments and apparatus, pages 7 to 9.
Progress in Alaska, pages 9 to 11.
Some other important hydrographic surveys accomplished, pages
11 to 12. '
Recent geodetic activities, page 12,
Cooperation with other Government bureaus, pages 12 to 13.
Cooperation with the geodetic and tidal surveys of Canada, page13.

PART 1I,—QUTSTANDING CONDITIONS OF THE BUREAU.

Chapter I. More adequate housing quarters necessary, pages 14

Chapter II. Need for and economy in additional floating equip-:
ment, pages 16 to 17. Increasing demand for hydrographic work,
pages 17 t0 20. Mapping of the interior of the United States should
be expedited, pages 20 to 21. DBetter charts for the motor boatman,
pages 21 to 22. Coast erosion and protection, pages 22 to 24, Mag-
netic work important on earth, air, and sea, pages 24 to 25. Wh
systematic seismological work is needed, pages 25 to 26. San Fran-
cisco current and tidal survey, page 26. Demand for surveys In
Alaska, pages 26 to 27. ;
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Chapter III. Dutch Harbor, Alaska, should be Iederal base,
page 28.

Chapter IV. Delegates should represent Federal Government at
conferences, page 29.

PART II——THE WASHINGTON OFFICE.

Chapter I. Accomplishments of the Washington office during the
fiscal year, pages 30 to 48.

Chapter 11. Program for the current fiscal year in the Washington
office, pages 49 to 51. ‘

PART III.—IN THE FIELD.

Chapter 1. Accomplishments in the field during the past fiscal
year, pages 52 to 66, '

Chapter I1. Present condition of hydrographic, geodetic, magnetic,
and tidal and current surveys, pages 67 to 98. :

Chapter III. Program for current fiscal year in the field, pages
99 to 103.

PART 1V.—DETAILED STATEMENT OF FIELD WORK, PAGES 104 TO 147,
INTRODUCTION.

The Coast and Geodetic Survey has had during 1922-23 what is
probably its most successful year since its creation more than a cen-
tury ago. This is due to various causes, all of which have important
bearing both on the welfare of the personnel .of the service and
on the providing of means for carrying on the work of the bureau
in a bigger and more efficient manner. I feel that it is well to point
out the reasons for these successful accomplishments, as well as to
stress our more pressing needs, and I shall therefore enumerate

them briefly.
RECLASSIFICATION AND SALARY INCREASES.

For many years this bureau, like many other establishments
within the Government, has dragged along with a condition of dis-
satisfaction among its personnel, due to inadequate pay. This con-
dition has caused a steady demoralization and general isintegration
of the personnel throughout the bureau. As this situation grew
steadily worse year by year, with little hope of relief in sight, the
-best men were constantly being drawn away from the service, leav-
ing vacancies that were hard to fill, while those who remained were,
in spite of their loyalty to the Government, unconsciously suffering
in efficiency because of their constant agitation and concern over
their future status and the question of whether or not there woulld
be relief. \

' During this long period of unrest repeated efforts were made to
secure more adequate salaries for the Government employees—salarieés
commensurate with the duties which they performed and also on a
scale necessitated by the increased cost of living. These efforts met
with only slight success until the past year, when the seriousness
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of the situation seemed at last to loom up in its true magnitude, with
the result that the reclassification bill, which had been pending in
Congress for well over a year, was brought to the fore and its pros-
pects toward the close of last February were very bright. With the
increasing sympathy of Congress and the clear understanding and
support of this all-important matter by President Harding, Congress
at length actually passed the bill, and the President, on March 4, 1923,
signed the important measure. .
While it was well understood and known by many ths',t the b}ll
was not perfect nor entirely suited to everyone’s needs and ideas, still
it was such a big step in the right direction that its possible defects
were more than compensated by the benefits that would accrue from
its enactment. The whole tenor and purpose of this legislation will,
I believe, remove the general and just dissatisfaction among the
underpaid employees of the Government, thereby improving their
morale and raising their standards, so that the most able workers
will be attracted to and retained in the service, while those who fail
to show their appreciation of what has been done by meeting the new
standards will be gradually eliminated through the pressure of their
more loyal and eflicient associates. ‘ ' .
It must be understood that the first undertaking of the reclassﬁi—
cation board to put this legislation into effect is an extremely diffi-
cult and tedious task, viewed from every angle, and with regard to
the tentative recommendations of the board it is believed and hoped
_that the people affected by them will accept them in good part, real-
izing that this preliminary interpretation of the law will later be
adjusted to meet in every respect the just requirements of a proper
reclassification and reallocation. . v
The passage of this momentous legislation unquestionably marks
an epoch in the conduct of this phase of the Government business,
as it will eventually result in a condition of uniform justice that
will bring contentment to the workers, and thereby greatly increase
their efliciency and productivity. But there is another outstanding
phase of this classification legislation which to me is vital. Inas-
much as the departments are charged by Congress with the re-
sponsibility of handling their several affairs, and Congress in turn
looks to them for the proper results, it is therefore in the interests
of good administration that classification and salary matters which
affect the internal activity of any department, whether in connec-

tion with employees in the District of Columbia or of the field forces,

which are next to be considered, should be adjusted by that depart-
ment, and not by some commission or board which bears no respon-
sibility for the conduct of the business of the department—this,
of course, subject to whatever control and regulation Congress
feels it is best to provide, including such advisory agencies as may

be necessary to properly. coordinate similar positions in different
departments. \

VALUE OF MODERN VESSELS.

The steamers Discoverer and Pioneer, mentioned in my report of
last year as having been transferred to this bureau from the Navy
Department, have been engaged in survey work during the entire

-
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year. These vessels have proved economical and efficient surveying
units and even better adapted for surveying purposes than was an-
ticipated. The other vessel, the Guide (transferred in the same
manner), has been altered to fit her for surveying duty and is now
having her final trial before leaving for the Pacific coast. A sonic
depth finder has been installed, as well as a subaqueous sound-rang-
ing apparatus for the determination of the ship’s position while
sounding. These two devices will be subjected to thorough practical
tests under actual working conditions, and if these tests meet our
- confident expectations combined use of the two devices will effect
a tremendous reduction in the cost of our offshore hydrography.

The problem of making hydrographic surveys along the Pacific
coast is difficult, as in the winter when clear weather prevails, gales
are severe and frequent and a very small percentage of time can be
utilized for survey work. During the summer fogs are prevalent
and the work is greatly delayed and the unit cost increased thereby.
IExperiments in the past have been carried on for the determination
of a ship’s position from radio compass stations, but these posi-
tions, while adequate for navigation, did not meet the more exacting
requirements in accuracy necessary in hydrographic surveying. An
officer of this service who had experience in the Navy during the
late war in the experiments carried on for the detection of sub-
marines suggested the possibility of the determination of the ship’s
position by subaquecus sound ranging. This officer made an inten-
sive study of the problem and, with the cooperation of the Bureau
of Standards and the Army authorities at Fort Wright, devised an
apparatus which has been constructed by the Bureau of Standards.
It 1s believed that this equipment will serve the purpose of accurately
determining a ship’s position while engaged in sounding during
foggy weather. This equipment is now completed and installed,
and with it the Guide is the most complete and modern survey
vessel afloat.

SPECTAL SURVEYS MADE AT THE REQUEST OF THE SECRETARY OF THE NAVY.,

For many years the bureau has made special hydrographic, topo-
graphie, and other kinds of land surveys, at the request of the heads
of other bureaus and departments of the Government, and a special
appropriation has been made annually to this bureau to cover the cost
of such work where it could not be charged to any of the appropria-
tions for the support of the usual work of the bureau. )

Much of such special work has been done for the Navy in recent
years, including special surveys of naval bases and projected naval
bases and naval rendezvous, determination of geographical positions
of and azimuths from radio compass stations, and laying out and
marking speed-trial courses for testing naval vessels and hydroplanes.
Some of this work has been confidential and the data suppressed from
publication at the request of the Navy. Some of the surveys have
appeared on later charts and would have been made eventually even
had they not been made the subject of a special request to be taken
up immediately for the Navy, and some would never have been made
by this bureau had they not been requested for a special purpose
not in line with the usual work of the bureau. .
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During the past fiscal year the bureau has been engaged upon a

larger al%ount I<))f such wo:Zk for the Navy than during any previous
fiscal year, not excepting the years of the World War. The I}umé)eg
of projects undertaken at the request of the Navy has not excee ed
that of previous years, but the size of the projects, the personnel an
- equipment involved, and the cost of the work have exceeded th{)se
of any previous year. This work includes triangulation, topography,
hydrography, both ship and launch, wire dragging, cadastral sur-
veys, and other operations, and covers extensive areas in widely
-separated localities. Some of these projects will require another
year or more for completion. Part of the work is of a confidential
nature.

"CONFINUED COOPERATION WITH CITY ENGINEERS, HIGHWAY ENGINEERS,
COUNTY ENGINEERS, AND LAND SURVEYORS. .

The new ‘undertaking, as set out in my 1922 annual report, of
extending cooperation In making precise surveys to municipalities,
and cooperating with county engineers and local civil engineers is
being received with more favor and is attaining more results than was
anticipated. ‘ )

The laws of a number of States of the Union require county sur-
veyors to standardize their compasses periodically, and to enable
this standardization this bureau, as a part of its function of making
a magnetic survey of the country has established magnetic stations
at most of the county seats of each State of the Union. In the past
it has been the practice of this bureau to rely for information as to
the state of preservation of these magnetic stations on periodic ex-
aminations by field officers of the bureau. Under the cooperative
plan extensive correspondence has been carried on with the county
surveyors and civil engineers of a number of States with the end in
view of learning from such local surveyors and civil engineers the
state of preservation of the magnetic stations that have Deen estab-
lished and the need of additional stations in areas where there has
been considerable local disturbance of the magnetic field. This
correspondence has brought to the attention of numerous county
surveyors and civil engineers the existence and use of these stations
and has enabled this bureau to eliminate the examination of stations
that have been reported by local surveyors to be in a proper state
of preservation. As a result of this canvass a new publication has

een prepared for the State of Arkansas which gives in condensed

orm a great deal of information that is essential to county sur-
veyors of that State in making and perpetuating surveys of lands and
establlshing boundary lines between tracts of land. Similar publica-
tions covering other ‘States will be issued as rapidly as they can be
compiled.

" Another means of bringing to the attention of county surveyors
and civil engineers the data that are essential iq making precise sur-
veys and which are available from this bl_n'eau is the continuance of
the preparation and distribution of the Digests of Geodetic Publica-
tions—one for each State of the Union. By the use of these digests
anyone interested in making land surveys can determine at a glance
whether or not this bureau has established control and elevation
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" points within the area to be surveyed. TFor example, see illustration
No. 1, which is from the Digest of Geodetic Publications for the
State of Oregon, and which shows graphically the location of the
basic control and elevation points, as well as the magnetic stations
that have been established by this bureau within that State. To date
a digest has been published for each of the following States: Alabama,
Arkansas, Colorado, Florida, Idaho, Illinois, Indiana, Iowa, Kansas,
Kentucky, Maine, Massachusetts, Minnesota, Missouri, Montana; Ne-
braska, Nevada, North Dakota, Ohio, Oregon, Rhode Island, South
Dakota, Texas, Utah, West Virginia, and Wyoming. These digests
have opened the way to hundreds of local surveyors to obtain control
data for making local surveys, which data are absolutely necessary if
the survey is to be standard and free from error. Every mail brings
&q this bureau a number of inquiries that have their origin in these

1gests.

This cooperation with local engineers and surveyors has awakened
a keen interest in city engineers 1n basing city surveys on standard
control and elevation points. The city of Richmond, Va., is just
completing an excellent survey of its area, based on points estab-
lished by this bureau. The city of Greensboro, N. C., has also com-
pleted such a survey under the supervision of an officer of this bureau.
" The chief engineer of the department of public surveys of the city
of Columbus, Ohio, is laying out a plan for a precise survey of that
city. To assist these engineers and to enable this bureau to supply
promptly information regarding city surveys, a pamphlet has been
published under the title of “ Use of Geodetic Controls for City
Surveys.” This publication contains complete information regard-
ing the making of a city survey. ‘

THE VALUE OF NEW YORK ITARBOR CURRENT AND TIDAL SURVEY.

Most harbors consist of a tidal bay or river, but New York Harbor
in this respect differs from other harbors, in that it consists not of a
single waterway but of a number of communicating waterways
which may be entered from the sea through two inlets many miles
apart. This gives the leading port of our country a magnificent
harbor; but at the same time the interaction of the tides and currents
in the system of communicating waterways constituting the harbor
gives rise to a series of complicated current and tidal phenomena.

Fifteen thousand square miles of territory have their drainage
to the sea through three bays, four straits, one great tidal river, and
the several smaller ones which comprise New York Harbor, and the
fresh water from this large territory further complicates the move-
ment of flood and ebb. To help in the solution of the problem which
the mariner, the engineer, the scientist, and the public generally
brought to this survey a precise and detailed knowledge of the tides
and currents in these waterways was of first importance.

This knowledge of the tidal and current phenomena for New York
Harbor is now.available as a result of the comprehensive survey made
the past fiscal year jointly by the United States Engineer Depart-
ment and the Coast and Geodetic Survey. To the navigator bring-
ing a giant trans-Atlantic liner into port, the current tables issued by
this survey are an invaluable aid, since they inform him in advance
of the time of slack water, which is of such importance in the berth-
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ing of the large vessels. The engineer engaged in harbor improve-
ment, both of a civil and of a military nature, or in wharf construc-
tion, can now undertake his work with a better knowledge of the
phenomena accompanying the rise and fall of the tide and the flow
and ebb of the current. In the solution of the problems connected
with the disposal of sewage in the metropolitan district, the data
:;ecured enable the sanitary engineer to plan with fewer uncertain
actors. .
The data of this survey are now being computed and will be cor-
related with the various scattered observations made at different
times in previous years, and the results will be published in a form
ost useful to the engineer, the mariner, and the general public.

DEVELOPMENT O NEW INSTRUMENTS AND APPARATUS.

. It is of striking importance to note the progress made by this bureau
In the development of new instruments. The results of new inven-
tions and improvements in the bureau’s broad field of endeavor tend
to improve, simplify, and hasten the progress of our work. Many of
our instruments are used by other departments of this Government
and throughout the world. ~Our commissioned officers, in addition to
their regulay duties, are constantly working on questions involving
mprovements in their broad sense.

PRES§URE Sounpine Tunr—There has recently been developed- a

tyPe of Pressure-sounding tube for sounding in depths of 15 to 100
fathoms to a degree of accuracy which makes it of value as a survey-
ing instrument. Formerly depths obtained by means of pressure
tubes were approximate depths only, adequate for purposes of navi-
gation, but not of sufficient accuracy for charting purposes. Recent
tests of the latest development, of this tube, however, indicate that the
resulting soundings may be accepted with only occasional vertical
casts for purposes of: comparison.’
) L]:}AD Ling.—For sounding in depths under 15 fathoms a lead line
Js‘u]sed'. Sash _cord, a closely woven cotton line, has been used almost
exclusively for this purpose, While satisfactory from the viewpoint
O‘f IOP_QI"‘IUOH, variability in the length of the line has made 1t neces-
Sdlty _Lo apply a correction’to each sounding, and these corrections do
not remain constant. A line of metal core is now being used which
practically eliminates lead-line correction.

AUTOMA’I:IC Sounping Crocx.—In hydrographic surveying the ac-
curate spacing of soundings between fixed positions depends upon the
accurate recording of the time intervals between contiguous sound-
ings. Heretofore the recorder has been compelled to watch the time-
piece and call to the leadsman to make the soundings at the proper
intervals. An. automatic sounding clock has been developed by this
bureau that signals the leadsman by either bell or light the exact
instant for the sounding, allowing now the full time of the recorder
to the important duty of keeping a full and complete record of the
surveying operations.

Supe-RuLe Souspine Rupvcer.—The general principles of a cir-
cular slide rule have recently been adapted to the reduction of sound-
ings from fathoms to feet and at the same time to the application of
the correction for tide and the lead line, if any. This device, a work-
ing model of*which has been completed, is now being manufactured
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in quantity for the use of hydrographic parties in the field. It is
estimated that a saving of about 50 per cent in office work on the
reduction of soundings will be effected by this device.

Wire Drac anp Sweer.—The development of the wire drag and
sweep has continued. This is indicated by the fact that an area of
62 square miles has been covered with the sweep in a single working
day. It isestimated that the completion of the dragging of the main
steamer channels of southeastern-Alaska during the present season is
at least two years earlier than would have been possible with the
methods in use in 1917. ’

DeviascorE—In many parts of the hydrographic work reliance is
placed on dead reckoning, and a carefully compensated compass is
necessary. An improved form of deviascope for use in instructing
officers in compass compensation is under construction. A deviascope
is a device which permits iron or steel to be brought near a compass
under conditions similar to those on a vessel.

PorranLe Auromaric TioE Gavee—During the past year a port-
able tide gauge has been developed for the use of hydrographic and
tidal parties in the field. The main objects sought in the develop-
ment of this instrument were minimum size commensurate with the-
required accuracy, portability and ease of installation, and the mini-
mum amount of office work in the tabulation of the records. The.
gauge has for its float well a length of stock 34-inch iron pipe, which
also serves as a support or standard for the-instrument, obviating the-
necessity of elaborate float well and platform. This last feature alone:
makes this instrument well adapted to field parties, particularly in
Alaska and the Philippines where wharves are not available.

Sranparp TipE STarFs ANp Baoxine Pimces.—During the past.
year standard tide staffs and backing pieces have been developed
Tor use at our principal tidal stations in order to obviate uncertainty
in the zero of staff. This standard staff as originally developed was.
weighted with a strip of sheet lead to keep it frém floating in a high
tide. This arrangement has been superseded by an ingenious auto-
matic clamp for holding the staff down in place while a reading is.
being made.

Birinar Suseenston CourrenT Inpicator.—The Coast and Geodetic:
Survey has developed within the past year a device which solves in
a simple manner a problem long of concern to engineers and navi--
gators. The device is known as a bifilar suspension current in--
dicator. This new instrument renders it possible not only for a cur--
rent survey party to ascertain whether subsurface currents exist in:
different direction from the surface current, but also the exact depth.
at which the current changes direction and, too, the direction at the-
different levels. It also permits by its triple suspensions of simul--
taneous observations at three depths. This information is of con-
siderable interest and value to hydrographic and hydraulic en-.

ineers. This problem has been solved by the Coast and Geodetic-
Survey along lines different from any heretofore attempted.  The
device solves in a very simple manner a rather troublesome question..

AvromaTic StenalL Lamp.—For the past two years efforts have-
been made to develop a type of signal lamp for use on precise tri-
angulation which would do away to a great extent with the necessity
for employing light keepers. Gratifying progress has been made,,
and it is believed that by next season the problem will be largely-
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solved. Instead of having a light keeper posted at each triangula-
tion station to operate an electric signal lamp, an automatic lamp \7111
be posted by a truck driver and will require no attention for a period
of ‘eight days. The mechanism consists of an electric signal lamp
of the usual type, developing about 65,000 beam candlepower, run
by dry batteries and actuated by an eight-day clock. The mechanism
is so arranged that the clock will turn the light on at any desired
time each (ity and will turn it off after any period of time, rang-
ing from three to six hours. It is believed that in many regions
where the topography adapts itself to the use of this type of lamp
the device will result in a saving of several hundred dollars a month
per party. A very small type of lamp is also being developed for
use where back packing for long distances is necessary. With this
smaller type two lamps with their packing boxes, the clock, and the

" six dry batteries necessary to run the two lamps for eight days,
altogether will not weigh over 40 pounds. ;

Rapio Lonerruoe Recorping Device—The application of radio
recording to the standard chronograph of this bureau by the sound
laboratory of the Bureau of Standards was accomplished during
1922. Recent improvement have overcome many difficulties in field
operations, and successful results are being obtalned in southeastern
Alaska from signals sent from Annapolis.

Fierp Maeneromerers.—The field magnetometers of this bureau
had through long service become unsatisfactory for field use. These
have been remodeled, using available instruments and parts, and the
scale has been placed in the telescope instead of the magnet.. Ac-
cordingly, instruments are now available at a small cost which meec
every requirement of the most modern type of magnetometer.

VariomeTer TeEMPERATURE CoNTrROL.—Application of temperature
correction to magnetograph records is one of the most tedious parts
of magnetic computations. Spare variomecters have becn equipped
with control magnet, and the practicability of better temperature
control is being studied in the small building erected for special
studies of this character at Cheltenham, Md.

Sounp Rancine.—Working in conjunction with the Bureau of
Standards and with the cooperation of the Army we are engaged
in the application of sound-ranging principles developed during
and since the war to the location of vessels engaged in'oftshore
hydrography. ,

. PROGRESS IN ALASKA.

The charting of the Alaskan coast line and water routes is at the
present time one of the most important projects engaging the at-
tention of the burean, both in point of magnitude and of the neces-
sity for immediate and continuous progress. On that account it is
desired to emphasize the accomplishments of the past fiscal year
with respect to several important features completed and prepura-
tions effected for future rapid progress in the charting of those
waters. '

With suitable vessels provided, surveys were resumed in wesiern
. Alaska for the first time since 1920. Owing to the discovery of
oil fields there and the development of these fields now in prog-
ress, the need for surveys in that region is particularly urgent.
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‘“The lack of suitable véssels, which has prevented taking up of this
work heretofore, is now overcome, Already a much-needed detailed
survey of Portage Bay at the southern end of Shelikof Straits has
been completed, and a detailed survey of Xachemak Bay, situated
on the east side of Cook Inlet, and probably the finest large harbor
in Alaska, has been practically completed. ,

Another important accomplishment of the fiscal year is the prog-
ress, to practically full completion of the project, of wire dragging
the main ship channels of southeastern Alaska. This project in-
cludes the wire dragging of all the main ship channels from Dixon
Entrance to Cape Spencer and will have been entirely completed
before the end of August, 1923. In the beginning of the wire-drag
operations in Alaska chartered launches were used. It later de-
veloped that more rapid progress could be attained by mothering the
wire-drag boats with one of the Alaska ships, and that the ship
could be used to decided advantage in towing one end and direct-
ing the drag. In 1921 a new type of drag was evolved, especially
adapted to the deep Alaskan channels, which multiplied the prog-
ress and cut at least two years from the time required to complete
the project.

In 1914 a wire-drag survey of the main inside steamship routes of
southeastern Alaska was commenced. This exceedingly important
work will be completed during this summer. At the end of the
fiscal year the deep-water channels have been dragged as far west
as Cape Spencer. This marks the completion of one of the most im-
portant surveying projects of Alaska, as practically all vessels enter-
ing and leaving the Territory pass through these waters. In the
past the stranding of many vessels in_these much-traveled waters,
resulting in the loss of many lives and much property, emphasizes
the importance of this work. It is reasonably certain that all pin-
nacle rocks. plong these routes have been found and accurately
located. o

The completion during the year of general surveys in Trnest
Sound and Zimovia Strait marked yet another important step and
furnished the necessary data for publishing a large scale charr of
another inside steamer route between Xetchikan and Wrangell.

From the commencement of this bureau’s operation in Alaska up
to 1917 the surveys have been scattered here and there, since the
equipment and personnel available were sufficient only to mcet the
most urgent of the demands for surveys. Since 1917 a systematic
effort has been made toward progression by completed continuous
surveys, and one large combined party has been able to carry on
surveys of that character for four consecutive years, working north-
ward from the Canadian boundary along the outside coast of Prince
of Wales and Baranof Islands. Urgent requirements for scattered
surveys continue heavy, however, and it has been impossible to con-
fine the operations of the other parties to completed continuous
surveys. 'The economy of that procedur¢ is constantly in mind,
however, and is being and will be as closely approximated as exist-
ing conditions permit. , , :

During the early part of the fiscal year an arc of precise triangula-
tion through Dry Strait was completed. This arc was a connecting
link between the work of previous years and effected a continuous
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chain of precise triangulation from the Canadian boundary at DI,X‘;:‘
Entrance to the head of Lynn Canal, furnishing control of the high-
est accuracy for all completed and future surveys throughout south-
eastern Alaska. It is expected that Canadian Government engineers
will in 1924 complete triangulation of a similar degree of accuracy
across western Canada, with connection to United States and Alaska
triangulation at Puget Sound and Dixon Entrance. This work will
coordinate all Alaska surveys on the same datum with those of the
United States proper and of Canada. The additional arcs of pre-
cise triangulation which are now being executed or are contemplated
by this bureau will ultimately connect and 'estabhsh control of the
highest accuracy for the entire Alaskan territory. . .
The big outstanding feature of the bureau’s Alaskan operations is
the development of an adequate fleet to meet the conditions to be
encountered there. Whereas in 1915 the Alaska surveying fleet con-
sisted of four old, weak, obsolete, wooden vessels and three small
steamers, the present fleet consists of four modern steel surveying
vessels of approximately 1,100 tons displacement each, one wooden
vessel of about 450 tons displacement, two small steam vessels of
about 30 and 40 tons displacement, and four internal-combustion
engine launches of 60 and 70 feet 1n length, besides a few minor
launches. A 120-foot steel motor vessel, now in use elsewhere, will
be added to this fleet next year if operating appropriations permit.
This js by far the largest and best equipped outfit the bureau has
ever had available, and while some of the smaller craft are old and
must be replaced very shortly by similar-sized vessels, as indicated

in another part of this report, greatly accelerated accomplishment
is confidently anticipated from now on.

BOME OTHER IMPORTANT HYDROGRAPHIC SURVEYS ACCOMPLISHED.

- Along the Atlantic coast hydrographic surveys were made at the
entrances to Chesapeake Bay, the Cape Fear River, off the coast of
Florida in the vicinity of St. Augustine, and on the Gulf coast in the
vicinity of the Mississippi River Delta and the Chandeleur Islands,
and Sabine Pass, Tex.

The completion of the much-needed drag work along the New

ngland coast, the necessity for which was mentioned in my report
of last year, was commenced during the latter part of the fiscal year.
- -On the Pacific coast surveys were made of San Diego Harbor and
off the coast of southern California, including a detailed survey of
Cortez Bank, which is approximately 40 miles offshore. Offshore
surveys were also made in the vicinity of Coos Bay, and a detailed
survey of Suisun Bay was also accomplished. )

A survey of Lake Tahoe, on the eastern slope of the Sierra Nevada,
was made during the summer of 1922. This lake is about 21 miles
long and 12 miles wide, its elevation is over 6,200 feet above sea
level, and the water is quite deep, about two-thirds of the water area
?eing deeper than 1,200 feet. The greatest depth obtained was 1,640

eetl,

In the possessions of the United States a wire-drag survey of
Vieques Sound, P. R. (requested by the Secretary of the Navy), has
just been completed. In the Philippine Islands surveys were made in

-64261—28——2
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the Sulu Archipelago, off the west coast of Palawan Island, and in
the vicinity of Sarangani Bay.

An important accomplishment was the deep-sea sounding done by
the two new vessels, the Discoverer and the Pioneer, on their way
frora the east coast to the west coast. These soundings are of value
to science and add greatly to the completeness of the navigational
charts. They were accomplished at practically no additional cost
over and above that of transferring the vessels to the Pacific coast.
The Lydonia on the trip from the west coast to duty on the east coast
also made similar deep-sea soundings. The work of these three ves-
sels has added materially to the knowledge of the depths of waters
on the usual track of vessels proceeding from coast to coast of the
United States via the Panama Canal.

RECENT GEODETIC ACTIVITIES.

The precise triangulation completed, principally in New Mexico,
Colorado, Idaho, Montana, California, Washington, and Alaska, had
a total length through the schemes of 720 miles and covered an area
of 23,840 square miles. An additional 300 miles of preliminary and
secondary triangulation was completed, with an area of 1,740 square

_miles. Seven precise base lines were measured, with a total length
of 174.5 miles, each having a probable error of less than one part in a
million.

Lines of precise leveling, totaling over 1,400 miles, were run in 15
different States and in Alaska, and elevations were determined for
over a thousand permanent bench marks.

Each of the parties engaged on precise triangulation determined
the astronomic azimuth of a number of lines in its schemes, and in
addition an astronomic party was in the field during the greater part
of the year observing longitude and latitude and determining the
intensity of gravity at a number of points in the United States and
Alaska.” A gravity party was engaged for four months on special
investigations in KXansas, Oklahoma, and Texas to determine the ex-
tent to which gravity observations could be used to indicate the sub-
surface structure of the earth in the vicinity of salt domes and oil

wells.
COOPERATION WITH OTHER GOVERNMENT BUREAUS.

It is a pleasure to call attention again to the cordial spirit of co-
operation which is found among the Government departments. On
the geodetic work of this bureau it is particularly noticeable. Valu-
able assistance has been received from the Bureau of Standards in
standardizing and perfecting apparatus, such as the device for record-
‘ing radio time signals for our longitude work. The Navy Depart-
ment through the Naval Observatory and the Bureau of Naval Op-
erations, has also been of signal assistance in the longitude work by
sending special time signals for the use of the Alaska party and in
lending special apparatus. Many other instances of help received
from other bureaus could be cited.

It is the policy of this bureau to show the same spirit of helpful-
ness. The program of geodetic surveys for each year is made out to
meet as far as possible the needs of other organizations, such s the
General Land Office, the Geological Survey, and the Forest Service.
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Cadastral engineers of the Land Office cooperate in the field with
our engineers in connecting the system of land surveys with our
precise triangulation. If an emergency call is made upon this
bureau by another department for control data in a region whel"e no
geodetic surveys exist, every effort is made to meet the need in so
far as funds and personnel permit. Only by such teamwork between
bureaus and departments can the greatest service be rendereq the
public for the money spent.

COOPERATION WITIL TIE GEODETIC AND TIDAL SURVEYS OF CANADA.

Steady progress is being made toward the completion of the two
great triangulation projects which are being executed in cooperation
with the geodetic survey of Canada. The first project provides for
an arc of precise triangulation extending along the international
boundary from Lake Superior to the Pacific, of which the United
States is to execute the western half and the Dominion of Canada
the eastern. It is hoped that the calendar year 1924 will see the
completion of owr portion of this work.

The second cooperative project is the extension of an arc of pre-
cise triangulation from Puget Sound through British Columbia and
southenstern Alaska to the upper waters of the Yukon, thence down
the Yukon through western Alaska. This will enable the maps and
charts of Alaska and western Canada to be placed upon the same
datum as those of the United States. The southern Canadian sec-
tion through British Columbia to Dixon Entrance will soon be fin-
ished, and the United States section from Dixon Entrance to the
head of the Lynn Canal is completed, while a start has been made
on the precise triangulation in western Alaska by parties working
northward from Cook Inlet.

This cooperative arrangement gives each country all the benefits
to be derived from both projects at about one-half the total cost.
It is an illustration of the spirit of friendly cooperation which exists
between many of the Federal bureaus and the corresponding organi-
zations of the Canadian Government.

In connection with the coastwise commerce between our Pacifie
coast ports and Alaska and also with our northern neighbor the
currents in the tidal waters connecting these ports are of very con-
siderable importance. Because of the swift tidal currents In many
}S)laces along the inside passages used by our vessels, particularly in

eymour Narrows in Canadian territory, where velocities have been
observed at 12 knots, vessels attempting this passage at any time
except near slack water place themselves in jeopardy. It is evident,
therefore, that advance predictions for the mariner of the times of
slack water in these narrow turbulent straits must be as accurate as
can possibly be made. )

In obtaining the necessary observations the cooperation of the
tidal survey of Canada has been secured in furnishing the observa-
tions for Canadian waters. It is planned that all predictions may
finally be made jointly, which plan will not only incrense the. aceu-
racy of the predictions but will also permit a considerable saving in
the labor involved. It is hoped to extend this cooperation to cover all
stations, both tidal and current, for which predictions occur in both
the Canadian and United States tables.



Part L—OUTSTANDING CONDITIONS OF THE BUREAU.
CHAPTER I.
MORE ADEQUATE HOUSING QUARTERS NECESSARY,

This bureau in its present quarters is operating under a handicap
that continually stifles production. I have dwelt at length on this
subject in previous annual reports and would omit reference to it in
this report were its relative importance not so great. Whether or
not we are awake to the fact, we are yearly indulging ourselves in a
costly extravagance. We are complacent in the apparent saving in
appropriations in abstaining from providing funds for a modern
building properly planned for the industrial operations carried on
by the Coast and Geodetic Survey, and yet we are yearly paying an
additional overhead in salaries of extra personnel and lack of pro-
duction that is all out of proportion to the interest cost on money
invested in a building adequate in every way for the Coast and
Geodetic Survey. -

I have before me an advertisement of a successful commercial firm.
A prominent part of the advertisement is the reproduction of pho-
tographs of the housing facilities of the firm from the time of its
inception in a small reconstructed barn to the present, when it is
housed in large, commodious, sanitary buildings. While the ad-
vertisement has a sentimental appeal, it was not sentiment that
prompted the razing, decade after decade, of the quarters in which
this commercial firm was housed and their replacement by larger
and better quarters; it was the stern necessity of competition with
other firms in like fields which would have been enabled to produce
at less. cost than the firm issuing the advertisement had not that
firm taken advantage of every opportunity to modernize production
and reduce unit costs.

As I have stated in previous reports, this bureau is engaged in the
buildings it occupies in Washington in two distinct commercial en-
terprises: (a) The compilation and printing of charts of all the navi-
gable waters of the coasts of the United States and possessions; (b)
the construction and repair of intricate surveying instruments and
equipment for use in carrying on the surveys made by the bureau.

The output of this bureau has a world-wide distribution. The
information that is on the charts that are compiled, printed, and dis-
tributed by the bureau is absolutely necessary to the pilot of every
vessel that enters, traverses, and leaves the waters of the United
States and its possessions. Such an enterprise in the hands of pri-
vate firms competing against each other would unquestionably thrive
at the expense of commerce, in that the price of these navigational
charts would be increased greatly and would only be limited by the
extent of the competition between the firms producing them, and

14
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tl}xlis Zery competition would force modern methods of producing the
charts.

As it is, these charts are sold at the cost of paper and printing,
but this cost is higher than is necessary, due to the fact that they
are produced in a plant that is not modern and which can not be
made modern in its present housing facilities. These housing facili-
ties consist of one building constructed for a dwelling and the stables
for this dwelling, another building constructed to be used as a hotel,
and various smaller buildings. The bureau has been housed in these
buildings 52 years. The extra cost of chart and instrument produc-
tion under these conditions is absorbed in increased appropriations
for extra personnel and in restricted production.



CHAPTER I1.

NEED FOR AND ECONOMY IN ADDITIONAL FLOATING EQUIPMENT.

This year, for the first time, the Coast and Geodetic Survey has
a fleet of modern ocean-surveying vessels adequate in number for
the work which has been authorized by Congress. Unless it be de-
sired that the-survey of the coasts of the United States and its pos-
sessions be taken up in a larger way and increased funds be pro-
vided therefor, it will not be necessary to provide any more of this
type of vessel for some time to come.

There is, however, an urgent need for additional small craft and
for a small steam vessel of about 500 tons displacement for inshore
work. Much of the Alaska waters along the outside coast should not
be surveyed close inshore, and in some places should not be surveyed
within several miles of the shore, by the valuable ocean-going ves-
sels because of the great risk involved. These waters are particu-
larly dangerous because of innumerable submerged rocks and are
often too rough to be surveyed from small, open launches. For
this work the surveying vessels should be aided by steam or power
tenders of 30 or 40 tons displacement, which can maneuver more
readily and safely among and over the rocks than can the larger
vessels. DBesides, should a tender be wrecked in this work, the loss
would be small compared to the loss of a full-powered surveying
craft. The bureau has two such tenders in operation in Alaska this
year, but both are old (25 and 36 years, respectively) and can not
last much longer. The purchase of one such tender to accompany
each vessel operating on the exposed coast of Alaska would be the
cheapest and most effective insurance that could be placed on these
vessels and would also materially increase the amount of work ac-
complished by them.

On the Atlantic coast a new vessel of about 500 tons displacement
is needed to replice a small vessel that has outlived her usefulness.
This vessel, built cheaply 22 years ago, has reached the condition
where her annual cost for upkeep and repairs is out of all proportion
to the value of the work which can be accomplished with her. She
can still be made use of for a few years, but she is an expensive
vessel and is available only for work in comparatively smooth water.
It would be a good investment to replace her now with a small steam
vessel of about the same size.

There is also need for a small craft for work in the inside waters
of the Atlantic coast, the bays, sounds, and inside passages which
extend along this coast from Massachusetts to Florida. In recent
years there has been a steadily increasing demand for larger scale
and more complete charts of these waters. Most of them can be
surveyed effectively from launches and power boats, but there are
long stretches of the coast where fuel and supplies can not be had

16
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within a practicable distance from the work and where camping
facilities are poor. For work in such localities a shallow-draft,
self-propelling craft of the general type of the cruising house boat
is needed to provide quarters for the surveying personnel, and fuel
and means for repairing launch machinery.

INCREASING DEMAND FOR HYDROGRAPHIC WORK.

_ The hydrographic projects that confront the bureau and demand
immediate attention are stupendous in their total magnitude. They
include every kind of hydrography and range the entire coast line
of continental United States and of all her territorial possessions.
The menace of the uncharted pinnacles and bowlders in undragged
areas along the New England coast is constantly in mind. All im-
portant channels of southeastern Alaska must be swept. The charts
of the approaches to important harbors and waterways in the change-
able areas must be kept up to date. The old surveys, made with in-
adequate equipment and before vessels of the present-day draft
were even anticipated, must be revised. The sketchily surveyed
coasts of the Pacific States must be so charted that navigation by the
lead is feasible when approaching them during the prevalent fogs.
The commercial needs of western Alaska must be met. Uncharted
reefs and other dangers are frequently reported adjacent to our
coasts but outside the surveyed areas. These must be accurately
located and charted by extending our surveys a reasonable distance
from the coast. The first surveys of our outlying possessions must
be completed.

The bureau is mindful of all these needs: Its plans are broad in
scope and contemplate the most efficient utilization of the available
equipment and personnel, and the wisest and most economical ex-
penditure of the appropriations authorized, meeting the public
requirements, in so far as is economically practicable, in the order of
their urgency. | ’ B

Wize-prac Surveys AronNe tioe New Excranp Coast, Erc.—The

/
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)
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imperative necessity for completion of wire-drag surveys of the

coastwise steamer routes along the New England coast has been
peatedly stressed in my previous reports. Large areas were dragged
in the years immediately preceding the World War, and vast num-
bers of bowlders and pinnacles were discovered and located which
had peviously menaced the immense wealth in shipping which
hecessarily traverses those routes. Since the war limited appropria-
tions have prevented further progress. One party will resume opera-
tions the coming fiscal year, and it is most desirable that at least one
party may continue in operation until the completion of all necessary
areas, There remain to be wire dragged about 8,000 square miles
along the cost of Maine and an extensive area along the route around
Nantucket Shoals, besides arveas in Long Island Sound, Boston
Harbor, and between Key West, Fla., and the Dry Tortugas.
Hyprocrary, Arrantic Coast.—The important hydrography on
the Atlantic coast includes revision surveys of changeable areas
necessary to the protection of shipping, revision surveys of unchange-
able areas the old surveys of which are inadequate to present needs,
and completion of detailed surveys from the coast to the 100-fathom
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curve. With reference to the offshore surveys to the 100-fathom
curve, the most urgent areas are from completed work at Winyah
Bay northward to Chesapeake Bay approaches and from completed
work a little south of Mantanzas Inlet southward to Jupiter Inlet.
One vessel, the Lydonia, is at present available to carry on this work
and is thus engaged, extending completed work northward along the
coast of the 5arolinas during the summer months and southward
along the Florida coast during the winter months. The Lydonia’s
present assignment is in the vicinity of Cape Fear, N. C. DBecause
of frequent reports of changed depths over and adjacent to Frying
Pan Shoals her present season’s work will include a revision survey
of those shoals. The launch Mikawe is working in conjunction with
the Lydonia and will sound out the shoaler depths where it is hazard-
ous for the larger unit to operate. Two launches, the Zlsie and
Mikawe, are available for revision work in protected waters and will
be used to the full extent that appropriations permit. .

Gurr Coast.—The nature of the hydrography needed along the
Gulf coast is comparable with that of the Atlantic coast and includes
revision work of changeable areas and of old inadequate surveys and
extension of hydrography to the 100-fathom curve. This work is
being advanced by two parties on the steamers Bache and Hydrogra-
pher. At present they are engaged in surveys of Sabine Pass, and
on the completion of work in that vicinity will take up surveys of
the approaches to Galveston. Sabine Pass is the approach to Port
Arthur, Tex. Both Port Arthur and Galveston have increased
enormously in commercial importance since the original surveys of
the sea approaches. The shore shelf, with critical depths thereon,
extends many miles to seaward in this vicinity. Reports of changed
depths affecting navigation of these waters have been frequent, hence
the importance of immediate revision surveys of these approaches.

Virein IsLanps.—The hydrography of the Virgin Islands is now
being started by the party on the steamer Ranger, assisted by the
launches Métchell and Marindin. The project contemplates detailed
hydrography of all harbors and inshore areas and all passages sur-
rounding these islands. All important navigable passages will be
wire dragged. '

Pacrric Coast.—The Pacific coast of the United States is of a very
different character from that of the Atlantic and Gulf coasts. The
1,000-fathom curve is comparatively close to the shore, and there are
comparatively few harbors and inland waterways. Until recent
years the existing surveys were very sketchy in character. Owing
to the large amount of bad weather and fog common along this
coast, the navigator is necessarily dependent upon his charts to a
more than ordinary extent. Lack of adequate surveys has resulted
in many serious wrecks. The hydrography required includes de-
tailed surveys of the approaches to all important harbors and exten-
sion of the surveys to the 1,000-fathom curve the entire length of this
coast. The bureau intends to meet the needs of this locality as rap-
idly as possible. The recently converted 1,100-ton naval mine
sweeper, the Guide, will be sent to the Pacific station as soon as her
equipment is complete and will take up and carry on the needed sur-
veys. This vessel will be outfitted with the most modern hydro-
graphic equipment known, and it is believed that nothing is being
omitted to render her capable of the most rapid and efficient progress
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attainable on hydrographic surveys of this character. During the
winter months gle Gzzu'dle) will exter}:d northward surveys to the 1,000-
fathom curve from completed work of the past year between the
Mexican boundary and San Diego. During the summer months she
will complete the partially surveyed area off dangerous Cape Blanco,
working toward a junction with completed surveys off Cape Mendo-
cino, and then proceeding northward along the almost entirely un-
surveyed Oregon coast. i i o

IRE-DRAG SURVEYS IN Avasga.—The wire dragging of the main
ship channels from Dixon Entrance to Cape Spencer will be com-
Pleted this season. There are, however, a number of side passages,
arms, and bays to which vessels go regularly and which are of prac-
tically the same character and importance as the main ship cha'nnels.

t is very desirable that the wire dragging of these proceed without
interruption. The steamer Ezplorer, together with the launches
Helianthus and Scandinavia, is equipped to carry on this work effi-
ciently and rapidly, using the improved wire sweep wherever local
conditions permit. Only lack of sufficient appropriations will be
allowed to prevent this important work from proceeding. )

CrARTING SoUTHEASTERN ALaskAa—The insistent demand for rapid
progress in the charting of Alaskan waterways has been indicated
elsewhere, as has also the expediency from an economical standpoint
of proceeding by completed continuous surveys. This project will
be continued %y the party on the 1,100-ton steamer Surveyor, assisted
by at least one large launch. This party is at present making final
complete surveys of the west coast of southeastern Alaska and, work- -
ing northward from the Canadian boundary, has reached the south-
west coast of Baranot Island.

HARTING WESTERN Araska.~—Comparatively little of the south
coast of Alaska has yet been charted. The entire extent of this coast
from Cape Spencer to Dutch Harbor is now of such commercial im-
portance that the most rapid progress possible is imperative. The
bureau was able to resume surveys of this coast this season for the
first time since 1920, using the steamers Discoverer and Pioneer, both
recently converted naval mine sweepers of about 1,100 tons displace-
- ment. It is contemplated that these two vessels, assisted by at least
two large launches, will continue surveys of this coast at least until
the most urgent requirements have been met. The 120-foot _motor
vessel Natoma will also probably take up urgently needed additional
Work in Prince William Sound and in Cook Inlet. i

HARTING THE Priripping Isuanps.—The first surveys of the Phil-
'bpine Islands are approaching completion. There remains yet to
¢ surveyed the greater part of the west coast of Palawan and of
the Sulu Archipelago, portions of the south coast of Mindanao, the
southern part of the Sulu Sea, and the north and northeastern coast
of Luzon, including the chain of small islands extending northward
from Luzon. Three vessels, the Pathfinder, Fathomer, and Marin-
@uque, are continuously engaged in advancing this project. It is
lmperative that progress be uninterrupted, not only to_insure the
continuance of the present financial assistance received from the

“hilippine Government, but to complete the project during the useful
ife of present equipment. ) :

uch are our present plans. The bureau will be awake, however,

0 new conditions that may make changes expedient. Better, more
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efficient methods of hydrographic surveying, and better and time-
saving instrumental appliances are constantly being developed and
are utilized wherever they speed up production without loss of de-
sirable accuracy. No false idea of governmental economy should be
permitted to curtail its present production or prevent a mnatural
expansion consistent with national growth. Our country is yet com-
paratively new. The end of the necessity for additional surveys is
nowhere in sight. The forces that produce alteration in the change-
able area never cease their activity. Areas unimportant and uncon-
sidered in the present scheme of surveys will in time become of first
_importance. The vast field of oceanographic surveying will some
day demand attention in the interest of our transoceanic commerce.

MAPPING OF THE INTERIOR OF THE UNITED STATES AND ITS POSSESSIONS
SIIOULD BE EXPEDITED,

The extension of the precise triangulation and precise leveling for
the control of mapping and engineering projects is discouragingly
slow because of insufficient funds. Engineering organizations
throughout the country are asking for the rapid completion of the
fundamental topographic map, yet the preliminary framework of
geographic positions which 1s necessary to furnish starting and
checking points for such a map is woefully inadequate. There are
three areas in the United States proper, each exceeding 200,000
square miles, without a precise triangulation point in them, and
there is one area of 265,000 square miles without a precise elevation
established in it.

There is impending a widespread recognition of the economic ne-
cessity for speedily completing the topographic map of the country,
and there will follow the determination to have it done. It is esti-
mated that $4,000,000 will complete the control work required for
continental United -States, and that control work should be ,done as
far in advance of the topography as possible. Where such large
areas exist it would be at least a year before control positions could
be furnished for territory near the center of the area. It is not
economical to have the mapping follow immediately behind the
triangulation, for it requires several months to compute and adjust
the geographic positions for the control points ready for the topog-
rapher to plot them on his plane table sheets, to serve as starting
points for his survey.

During this period, when construction materials are so expensive
and competition for them so keen, it might well be asked if this is
not the proper time to spend an increased amount of money in
making surveys and so prepare the way for a more intelligent, be-
cause better informed, development of the resources of the Nation
later. Judged by the demands which are being made upon the
Coast and Geodetic Survey for data in unsurveyed regions, the ap-
propriation made to this bureau for geodetic work is far short of
that needed. ’ ‘

Any mention of requests for geodetic data brings up the vital
question of cooperation between different departments and bureaus
of the Government. Unless there is to be endless and costly duplica-
tion of work and effort, any bureau specially fitted to perform a
certain function must be reasonably prepared to exercise such
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special duty for the benefit of another bureau where rgquested to
do so. Because the Coast and Geodetic Survey needs precise geodetic
positions for its charts and precise elevations in connection Wlth
tidal observations, it has been charged by Congress with the duty
of determining such geographic positions and elevations over the
entire country. Such an arrangement undoubtedly makes for
economy, yet, because of lack of funds, this bureau is compelled to
deny, year after year, repeated requests from the General Land
Office, the U. S. Geological Survey, the U. S. Forest Service, and
others for control data which are urgently needed in connection
with’the special work of those bureaus. Such a condition should
not longer endure; the Coast and Geodetic Survey should be sup-
plied with sufficient funds reasonably to meet the urgent demands
of other Government organizations. ~This work done by any other
Government bureau would mean unnecessary duplication of per-
sonnel and special instrumental equipment.

What has been said regarding the need for basic geographic posi-
tions in the United States applies with even greater force to Alaska.
Precise levels will be completed this season from Seward via An-
chorage to Fairbanks and thence to Chitina and Valdez, and will be
extended as rapidly as permanent wagon roads are completed in
the Territory; but much more triangulation is needed at on e in
western Alaska. The operations of the General Land Office and of
the U. S. Geological Survey are greatly retarded by the lack of
triangulation, and this decidedly hinders the development of ‘that
region. IFunds spent for such a purpose during the next five years
would give rich returns on the investment in the form of increased
facilities afforded the operations of other Federal organizations upon
which the development and prosperity of Alaska so largely depend.

BETTER CHARTS FOR THE MOTOR BOATMAN.

Ille nuinerous minor entrances, inlets, and anchorages of the coast
region, as well as many of their tributary waters, have attained a
degree of importance far exceeding that which attached to them in
the comparatively recent past. This is due in a large measure to
the phenomenal development of motor-boat traffic, which is now
made up of large fleets operated by the various fishing interests, num-
berless local and coastwise light-draft commercial eraft of all kinds,
and the myriads of pleasure 2%)oats in universal use.
hese craft sustain much the same relation to the community on
Davigable waters as the automobile does to the millions in the interior
of the country who are dependent upon it for local land transporta-
tion. In fact, the services rendered the community are strikingly
sunilar in all respects. Like the automobile, motor boats are used
extensively for pleasure and private transportation of every sort.

hey operate on public passenger lines as does-the motor bus, and in
the transportation of freight and in other marine industries their
wide application and demonstrated economy and efficiency parallel
the results obtained by the use of motor trucks and tractors in their
respective fields. )

The construction, maintenance, and operation of these craft con-
stitute a highly complex industry involving many important inter-
ests. Although made up of seemingly insignificant units, the aggre-
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gate of lives and property exposed to its hazards and the total of
Investments involved are so enormous that this highly productive
enterprise surely deserves our thoughtful and sympathetic attention.
It merits and demands no less than the National Government’s foster-
ing care. Its military value alone as an effective naval auxiliary
should guarantee such care, in the same measure, at least, that aid is
extended to many other interests whose claim can not be urged so well.

These waters have, as a rule, fared rather badly in the matter of
surveys and improvements, as provision made for such work usually
has been so limited that its application is of necessity restricted to
harbors and waterways of the first importance. As the waters ayail-
able for motor-boat use are so extensive, it is evident that any general
project for their early improvement and the maintenance of such
improvements would require an expenditure far in excess of any
available funds and out of proportion to the interests involved. It
therefore appears that for the present no one practicable means can
contribute more to the safety, efficiency, and normal development of
the traffic than the publication of the best and most up-to-date charts.
and supplementary pilot notes and sailing directions covering all of
our territorial waters adapted to the operation of motor boats.

The Coast and Geodetic Survey is charged by law with the produc-
tion of such charts and other nautical information, includipg the
execution of the surveys necessary to that end, yet the funds hereto-
fore furnished for that purpose have been so limited that the charts
at present issued for the guidance of these motor-boat men are based
in many localities on surveys made many years ago. The evolution
which this changeable area has undergone during that period has
been so extensive that the navigator can no longer use the charts with
reasonable assurance that they will guide him safely through the
waters he must traverse.

There should be no further delay in undertaking the correction of
this unfortunate situation. The need is at present urgent, and the
constantly augmented traffic is rendering it increasingly so. The
culpability of further delay is augmented%)y the fact that the .opera-
tions necessary to furnish authentic and up-to-date charts would be
on a very modest scale. Their cost would be so inconsiderable in
view of tKe benefits to be derived that I feel no hesitancy in advocat-
ing the project even at this time when the Federal policy has quite
properly come to be one of rigid economy in governmental expendi-
ture.

COAST EROSION AND PROTECTION,

These surveys which we have just seen to be so necessary to the
security of motor-boat traffic will serve another important purpose.
In my last annual report I called attention to the effect of unceasing
attack by winds, waves, and currents upon the easily eroded sand
beaches of our Atlantic and Gulf coasts. That attack is slowly but
inexorably driving the beaches landward. Particularly in time of
storm the zone of shallow water adjacent to the shore is like some
huge mill in which the materials subjected to wave action are torn
from their resting places, seized upon by the whirling waters, and
borne away to find an eventual resting place in the sheltered bays and
" lagoons, or in-offshore depths so great that wave attack can have no
appreciable effect upon the bottom.
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Until comparatively recent years these beaches were, As a Tu
desolate, unighabited stretches of sand dunes and underiguzlwt’hioo_
no apparent economic importance. Recently, however, t1e1 eve tgr
ment of better transportation facilities, as exemplified by plle Itmotl
boat, the automobile, and the trolley, has made them acc‘essib eltotl uta
great centers of population adjacent to the coast, with the 1?'811{’ : hat
millions of people now visit them annually in search of relief from
the more rigorous climatic conditions of the neighboring cities.. ]

The rule has been that within a short time after these seaside 11e-
sorts have come into existence they have been confronted with tlle
necessity of finding some means of checking 'thlS encroachment of tl he
sea upon their improved properties. To this struggle they have de-
voted themselves with an earnestness born of the realization that
%helir continued existence depends upon a successful outcome of the

ht,

g~Yet in these fights the sea, in a deplorable number of cases, has
been the victor, gome communities have succeeded in at least tempo-
rarily protecting themselves. Qthers, however, have fought a losing
fight. One can scarcely visit any long-improved section of this coast
without hearing stories of beautiful properties undermined and
swept away, along with the structures that have been erected in their
defense; or of communities that have almost bankrupted themselves
in the fight only to see the result of their efforts destroyed in some
gale of unusual severity.

One of the outstanding reasons for the indifferent success of these
efforts at protection has been our lack of knowledge of the precise
nature and methods of the attacking forces or of the degree of re-
sistance to attack offered by the various physiographic forms which
characterize the shores. The decisive part of nature’s battle between
gea and land is fought beneath the surface of the water where it is
invisible to the observer. - Only the final result can be directly seen,
and this result does not indicate the vicissitudes of the struggle of
which it is the outcome.

Yet there is no reason to suppose that this evolution of the shores
is not controlléd by natural laws, which can be ascertained by the
accumulation and study of adequate data. We know that nature
acts according to rule, and that these rules can be determined and
applied to promote the welfare of. humanity. Already we know
enough of the laws governing shore evolution to perceive clearly the
character of the additional studies which must be made before we can
utilize our knowledge with confidence in the result. _In other words,
this particular problem, while in process of solution, has not yet
passed from the field of the physiographer, who determines the
fundamental principles underlying shore evolution, to that of the
(lingineer, who makes practical application of the principles estab-
ished by his predecessor. . . )

Certalyn pmgions of the surveys which I have just described as so
vital to the motor boatman are precisely those which are most neces-
sary to the determination of the laws governing shore-line changes.
For example, more than any other part of the waters he traverses @h}e
motor boatman needs frequent surveys of the various inlets which
connect the successive bays and sounds with the ocean, for it is gxé,
these inlets that the changes in channels and shoals are most rapid
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and extensive, and consequently that he is most apt to get into
difficulty. : :

Similarly, this very fact of most rapid and extensive changes
means that at the inlets the natural forces are working in their great-
est variety and effectiveness, and therefore that the inlets afford thé
ideal sites for the study of these forces.

The hydrographic surveys designed primarily to protect the motor-
boat traffic will incidentally and without additional cost furnish a
record of successive stages-in the hidden evolution of the shoal-water
forms, and in consequence result in a contribution of first importance
toward the solution of this important problem. This fact furnishes
an additional and potent reason for undertaking such surveys at

an early date.
MAGNETIC WORK IMPORTANT ON EARTH, AIR, AND SEA.

The results of the magnetic work of the bureau are used on earth,
air, and sea. It is necessary to have on hand data which will make
it possible to meet the needs of the land surveyor, the aviator, and
the mariner. Formerly declination, sometimes called the variation
of the compass, was the only magnetic element in constant practical
use. Now the aviator requires similar knowledge of the dip of the
needle or its inclination to the plane of the horizontal.

The accumulation of the needed information is made at five fixed
observatories and by observations at numerous points or stations
throughout .the United States. Maintenance of these observatories
is necessary, because the earth’s magnetism is constantly changing
in small amounts in a complicated manner. Records of these changes
are made by continuous photographing of the position of the deli-
cately suspended ncedles. These observations have to be made in
isolated places, as there must be no electric railway, electric power,
telegraph or telephone lines, nor iron or steel in any structure in this
vicinity. Accordingly the observer must live in seclusion and suffer
many Inconveniences. ‘ .

There is special need for improving the condition at the observa-
tory at Cheltenham, Md., by the construction of a building to serve
as an office building and a house for the observer, so that the observa-
tory will not longer be without a guard at night within reasonable
. distance, as it has been heretofore.

There is also special need for the transfer of the Porto Rico
observatory from Vieques Island, a small island east of Porto Rico,
to the main island. Conditions, in so far as the observer is concerned,
have been steadily growing worse, and it is becoming more and more
difficult to replace observers as the term of duty at this observatory
expires. Scientists consider that the continuance of an observatory
in this region is of the greatest importance. A suitable site on the
main island can be found which will meet all the requirements both
of the observer and of the work. :

It is most desirable that the atmospheric electricity work which
was formerly carried on at Cheltenham magnetic observatory be
taken up again as soon as practicable. This is an essential part of
terrestrial magnetism, and more knowledge is necessary in regard
to it before the problem of terrestrial magnetism can be solved.
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This work has a most important bearing on the discovery of the
causes of certain difficulties in radio transmission. .

Observations at the field magnetic stations are needed for two
purposes: First, to furnish the information for making magnetic
maps which are so much in demand ; especial maps are often calléed
for between the customary five-year publication (the information
for each station is also furnished in printed form); second, the
stations established are utilized by surveyors who use magnetic in-
struments in testing the correctness of their instruments. The con-
ditions resulting from the growth of towns and cities frequently
eliminate or destroy the marks at these stations, so that the points
of previous observations can not be found. In so far as it is found
practicable these stations are being replaced with others so located
as to be secure from future disturbance wherever possible. One
party in addition to those that it has been possible to operate in the
past is urgently needed. .

There is great need for a magnetic survey of Alaska, especially
in the intertor and along the Aleutian Islands. Magnetic maps of
Alaska are based on insufficient data, and the results at the Sitka
Observatory, while invaluable, do not give the change for the entire
region. The completion of the Government railroad, availability
of power boats on the rivers, and other forms of transportation
make the interior of Alaska more accessible. The Coast Guard pa-
trol of the Aleutian Islands makes magnetic work practicable in
hitherto inaccessible islands. The undertaking of this work should
not be longer delayed. Magnetic data for Alaska are nowhere more
than barely sufficient, and in many cases entirely insufficient for
placing correct magnetic information on the mariner’s charts.

There is immediate need for the reoccupation of magnetic stations
in the Philippine Islands. It is only because the magnetic elements
have been at a point of little change for some years in this region
that it has been possible to delay this survey. Ten years have
elapsed since the last survey, while the interval should not normally

exceed five.
WHY SYSTEMATIC SEISMOLOGICAL WORK IS NEEDED.

Within the last two years earthquakes have been felt in Canada,
near Maine and New York; in Illinois, Kentucky, Indiana, and
Missouri; in Montana, Utah, Arizona, Washington, and California;
beneath the sea off the coast of Oregon; and in the outlying terri-
tories. Some of these caused more or less local damage. Earth-
quake study is therefore important to the country as a whole.

An 1mportant seismological investigation has been started in
California—which has suffered most from earthquakes. An earth-
quake map of California has just been issued as the result of coop-
eration in several Government departments and private institutions.
This bureau is making measurements to determine earthquake dis-
* placements resulting from previous earthquakes.

The purpose of this California work is not only a scientific study
of earthquakes but also a very practical one of useful information
to architects and engineers in regard to places where they must use
special precautions in order to avoid the danger of catastrophe. The
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outstanding purpose is to make it possible to reduce loss of life and
property in great earthquakes and eliminate it entirely in minor
ones. The work in California, standing alone, is handicapped by
the lack of investigation of a similar character for the country as
a whole.

In spite of the seismological work by the Government and by
institutions elsewhere than in California the amount of high-grade
cooperative work is small. In such a vast region it is not possi-
ble to make a study of each locality affected by earthquakes nor to
place instruments near each place where an earthquake may occur.
Accordingly, a few stations should be completely equipped with in-
struments which can record both near and distant earthquakes.
Tt is the consensus of opinion of scientific men that this work should
be taken up by the Coast and Geodetic Survey, and that seismological
stations should be established at the magnetic observatories of the
bureau. The Coast and Geodetic Survey already has the personnel
which is capable of making and interpreting records of the accuracy
necessary for high-grade work.

Some of the results to be expected include better knowledge of
the places where earthquakes have occurred and are likely to occur,
a study of the western mountain region to determine whether earth-
quakes are likely to occur in the vicinity of the sites of great dams
constructed in reclamation work, to learn in advance whether there
is danger of recurrence of such great earthquakes as those at Charles-
ton and New Madrid, to render a service to the country as a whole
similar to that which is being given to California by the special
investigations there, and to get more knowledge of the whole subject
of earthquakes, so that more will be known about the internal struc-
ture of the earth and what is going on beneath the surface that may
affect the conditions of life on the surface.

SAN FRANCISCO CURRENT AND TIDAL S8URVEY.

‘What has been done in New York Harbor in the past year is now

Janned for San Francisco Harbor. Here, too, a knowledge of the
Eehavior of the currents and tides is of great importance to shipping,
to harbor improvement in its civil and military phases, to the solu-
tion of the question of the proper disposal of sewage, and to other
activities that center in the modern harbor. Beginning in September,
1923, a comprehensive current and tidal survey is to be made in San
Francisco Bay and tributaries and, as soon as possible, the results
will be made available,

DEMAND FOR SURVEYS IN ALASKA.

This bureau is constantly in receipt of a large volume of insistent
and urgent requests for detailed surveys of particular areas in all
parts of Alaska. This is a natural result of the thousands of miles
of coast line and the vast and varied amount of matural resources
which are known to exist adjacent to water transportation in that
Territory, resources which include such much-needed products as
crude oil, coal, timber for paper pulp, copper and chrome deposits,
marble, lumber, and enormous quantities of food fishes. In spits
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of ‘the bureau’s activity in Alaska throughout past years, extending
to the limit the appropriations of Congress available for such work,
the greater part of Alaskan waters are still unsurveyed and un-
charted. The development of industry there is directly dependent
on the progress of the charting of these waters, The much-needed
natural resources mentioned can not be reached until the adjacent
waterways have been made safe for shipping.

The sources of these requests are, in general, threefold: (@) From
other Government departments; (b) from steamship companies op-
erating vessels in Alaskan waters; and (¢) from private citizens or
corporations interested in the development of various commercial
projects in Alaska.

(@) The Navy Department, in furtherance of naval interests in
Alagka, has requested extensive surveys which will require a large
proportion of the whole Alaska surveying fleet several seasons to
complete. The Department of the Interior is interested in estab-
lishing and. assisting in the development of several industries in
Alaska, particularly the paper-pulp industry. Their recent request
that the entrance to Thomas Bay in Frederick Sound near Petersburg
be wire dragged is to safeguard shipping in entering that bay an
make it possible to interest capital in the project to establish a pulp
mill at that place.

(b) The steamship companies operating in Alaskan waters are
constantly under pressure to call at numerous new points adjacent to
their regular runs, but outside the surveyed areas, in order to make
deliveries and collections of cargo. This they dare not do until
the surveys of those places have been made and charted. Conse-
-queéntly, they are continually urging the immediate survey of such
places. As cases in point, the bureau has received the following
requests within the last few months: From the Alaska Steamship
Co. a request for a resurvey of Tuxedni Harbor in Cook Inlet, and
from the Standard Oil Co. a request for a detailed survey of Port
Alexander, Prince of Wales Island. '

(¢) The requests for surveys from private citizens and corpora-
tions are very numerous, cover all parts of Alaska, and come from
people interested financially in the development of all the varied
natural resources of that vast Territory. Recent insistent requests
include detailed surveys of Portage Bay, Wide Bay, Chignik Bay,
El Capitan Pass, Evans Bay, Unakwit Inlet, Icy DBay, Sea Otter
Sound, Keku Strait, Dry Bay, Lost Harbor (Akun Bay), Kamishak
Bay, False Pass, and Saint Catherine Cove, and wire-drag work in
parts of Prince William Sound and Cook Inlet.

A number of these surveys have recently been made, others are
now in progress, but the volume of work necessary to comply with
' reasonable requests already received will require years to complete,
working to the full capacity of the appropriations, equipment, and
personnel authorized. Meanwhile, the urgent requests for additional
surveys will continue in great volume as additional resources are
discovered and as old and new industries continue to develop.
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CHAPTER IIL
DUTCH HARBOR, ALASKA, SHOULD BE FEDERAL BASE.

I have recommended for many years that the Federal Government
%urchase from the North American Commercial Co. property at

utch Harbor, Aleutian Islands, Alaska, to be used as a fuel and
supply base. Up to the present time nothing has been done toward
acquiring this property.

With the development of Alaska and the increasing demands in
the western territorial waters, the need for a Government-owned
base is more emphasized than ever. At the present time the fuel and
other supplies must be purchased through private concerns, and not
only is this expensive, but the lack of ready supply often leads to
unnecessary delays.

In the case of the Coast and Geodetic Survey more and more work
is being done in the waters of western Alaska, and the necessity for
steaming great distances to find a fuel base leads to delays and is
very costly. This bureau is not alone concerned, as the Department.
of Commerce has many activities in Alaska and is much involved in
matters looking to the interest of Government-owned vessels. The
Bureau of Lighthouses has very important work the year round all
through Alaskan waters, and outside of this department the Navy
Department and the Coast Guard of the Treasury Department would
benefit very much from such an investment.

It can not be disputed that the establishment of a modern fuel
and supply base at this point would not only pay the interest on the
investment but also, in a very short time, pay for the original cost.
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CHAPTER IV.

DELEGATES SHOULD REPRESENT FEDERAL GOVERNMENT AT CON-
FERENCES.

For a number of years the United States Government has made
appropriations to send delegates to conferences of several interna-
tional scientific organizations, notably to the International Hydro-
graphic Bureau, the International Geodetic Association, the Interna-
tional Navigation Congress, and the International Seismological
Association. It is believed that this action on the part of our Gov-
ernment has been more than justified in the great saving in money
and increase in accuracy in the several classes of scientific work repre-
sented by the international groups which have resulted from partici-
pation in these deliberations.

To-day millions of dollars are being spent each year in geophysical
work and investigations by the National Government, private insti-
tutions, and individuals. The results of all of this work are given
largely free of charge to the public and are looked on as an aid in
the commercial and industrial development of our Nation.

There are now more than 20 countries adhering to the International
Hydrographic Bureau and the International Geodetic and Geophysi-
cal Union, or which have expressed their desire to adhere within a.
short time. The expense of the delegates from countries other than
the United States are paid by their Governments, and it is strongly
recommended that a similar practice be adopted by the United States.
If our Government furnishes the funds, and is thus able to designate
qualified men as official delegates, the position of these representatives
in the conferences will be much stronger than if they attend merely
as private individuals.

What is here said in reference to international meetings also applies
vsvith equal force to such meetings as are held within the United

tates.
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Part IIL.—-THE WASHINGTON OFFICE.
CHAPTER 1.

ACCOMPLISHMENTS OF THE 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 from the appropriation for office expenses, in-
cluding the purchase of supplies for the office, for chart printing
work, and to some extent for the field; the care and custody of most -
of the original records of the field surveys, as well as the library of
printed publications kept for the use of the bureau; the general
supervision of all matters relating to the personnel work of the
bureau, including reports of leaves of absence taken; the custody and
accounting for the receipts from the sale of charts and publications,
ete.; and the divection of the engineer, electrician, watch, messenger,
and labor forces of the bureau, and other employees whose duty has
to do with the care and protection of the buildings.

The more important accomplishments during the year have been
a continuation of the plan to make a thorough renovation of the
buildings occupied by the bureau. This work 1s still in progress. :

As mentioned in the 1922 annual report, negotiations were under
way for the installation in the buildings occupied by the bureau of
an ammonia water-cooling plant to supply cool drinking water
throughout the buildings. By the end of the fiscal year this plant
was in place, and the pipes for the circulating of the cool water
throughout the buildings were partially installed.

The cost of care, maintenance, upkeep, and operation of the build-
ings occupied by the bureau has been reduced from somewhat less
than 26 cents per square foot for the fiscal year 1922 to a little more
than 22 cents per square foot for the fiscal year 1923.

In the office of the chief clerk the preparation of digests of geodetic
publications of the bureau was continued. During the year digests
were prepared for five different States. ) )

In the library and archives 75 hydrographic and 117 topographic
sheets, each representing new surveys made by the bureau, were re-
ceived. Other additions to the library and archives were blue prints
(mostly showing surveys made by Army engineers), 815; maps,
1,856 ; charts, 2,599; field, office, and observatory records, 4,073.
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_ During the year the expenditure from the appropriation for gen-
eral expenses of the bureau was $100,500.74. .

The total number of permanent and temporary employees in the
office and field forces, which includes commissioned officers and all
employees appointed through civil-service certification, is: Office
force, 229; field force, 176; total, 405. These figures do not include
the Eersons engaged as rodmen, chainmen, heliotropers, and others'in
the field parties nor any enlisted men on vessels of the bureau.

The statistics in regard to leaves of absence during the calendar
year are: Annual leave, 7,797 days; sick leave, 1,926 days; without-
pay leave, 1,682 days; and accrued leave, 1,587 days. While the
number of employees naturally varied on account of resignations and
vacancies, calculated on the number actually in the service on June
30, 1923, as-a basis of computation, the average annual leave taken
during the year.by each employee was approximately 19.3 ‘days, and
sick leave 4.8 days. .

;. The receipts from the sale of charts, publications, etc., amounted to
$51,600.84.

DIVISION OF HYDROGRAPHY AND TOPOGRAPHY.

. The organization of the division remained the same as during the .
previous fiscal year, namely, three sections—field work, vessels and
egulpment, and coast pilot—each under a section chief; but in
addition to these officers there were from time to time other officers
detailed to the division for special work. As a result of such addi-
tional personnel it has been possible for the first time during many
years to carry on a considerable amount. of original research snd
mvestsi%?tion which will be of -benefit. to the bureau in improving
its methods of surveying and to the public in expediting the sur-
veys of the country and in making readily available the data ob-
tained by field parties. These investigations include the subjects
of improved methods for coastal and offshore hydrographic sur-
veys, of oceanography, and of aero Ehotogruphy. :
ue to the acquisition of three able sea-going vessels during the
previous fiscal year, two of which were reconditioned and placed in
service this year and the third nearly completed but not quite ready
for service at the closé of the year, it was necessary to revise the
plans for survey work which had been drawn up and adopted last
fiscal year. - These plans, as stated in my last annual report, provided
-for..a systematic and complete survey of the coasts of the United
States, Alaska, Hawaii, and the West Indies, based upon the survey-
ing equipment then available. The addition of three more vessels
permitted modification of these plans so as to proceed immediately
_ with parts of the work which had been planned for execution several
years hence.- L
In cooperation with members of the Bureau of Standards of the
Department of Commerce and of the subaqueous sound-ranging
section of the Coast Artillery Corps of the War Department, the
division studied the subject of subaqueous sound ranging as applied
to fixing the position of a vessel at sea. Considerable progress had
been made at the close of the fiscal year; available apparatus had
been acquired and new apparatus designed for this work was under
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construction and nearing completion. Tests will be made within a
few weeks from one of the survey’s new vessels. It is, of course,
too early to state positively what can be expected of this apparatus,
but should it operate nearly as satisfactorily afloat as it has on shore
there is every reason to believe that the problem of fixing the position
of a surveying vessel during fog and haze, and even when beyond vis-
ability of land objects, has been solved. This would easily doublé the
output of a surveying vessel on, say, the Pacific coast of the United
States, where much time is lost each year on account of thick
weather. ‘
During the fiscal years 1919 and 1920 three of the surveying ves-
sels en route to the Pacific coast took soundings along their tracks
and accomplished so much at such insignificant additional cost of
their passages that it was decided to require such work hereafter of
all suitable vessels while en route through unexplored waters. Ac-
cordingly, plans were made this fiscal year for similar work in con-
nection with the passage of the three new vessels to the Pacific coast
and the return to the Atlantic coast of one of the vessels which went
around in the fiscal year 1920. In order that these several surveys
might be properly coordinated, that each sounding might be so
placed as to reveal the greatest possible amount of information, and
that as large an area as possible of the oceans might be adequately
surveyed, a careful study was made of all available information
concerning the waters through which these vessels must pass, and in
the light of this information minute instructions were prepared for
the commanding officer of each vessel. During the year three of
the vessels accomplished the passage between the Atlantic and the
Pacific. The data furnished by these vessels, together with the data
supplied by the earlier passages, was made the subject of study and
a report which went to press just prior to the close of the fiscal
‘egr.
’ During the latter half of the fiscal year an officer was engaged con-
tinuously upon study, interpretation, and discussion of the photo-
graphs of the Mississipf)i River Delta, taken by naval aviators in the
Tntter part of last fiscal year. This is perhaps the largest area ever
surveyed by aerophototopography based upon adequate ground con-
trol (high-grade triangulation), and the results of this survey will

o far toward clearing up any doubts that exist as to the practica-
’ gility of this method of land surveying with present eq]uipment. A
full report upon the field and office methods pursued, the degree of
accuracy secured, and cost of field and office operations will be pub-
lished within a few weeks.

The section of vessels and equipment maintained supervision over
the vessels and other flosting equipment, passed upon repairs and
purchase of equipment, preparing plans and specifications when re-
quired. In addition to its usnal routine duties in connection with
the above-named work, it supervised the completion of the two ves-
sels which were undergoing alterations last fiscal year and got out
plans and_specifications for reconditioning a third similar vessel
and supervised the work on that vessel. The last vessel was nearly:
ready for service at the close of the year. Preliminary plans were
prepared for the construction of two steam tenders for duty in Alas-
kan waters. o :
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Plans were prepared and arrangements made for the construction
of two surveying power launches to be equipped with a new type of
control which promises to eliminate the difficulties that have been
experienced in getting deep soundings from a craft propelled by
an internal-combustion engine. So much trouble has been encoun-
tered in getting soundings in depths too great for the hand lead
from craft propelled by gas engines or other engines of the internal-
combustion type that there is a strong sentiment in the service in
favor, of returning to steam launches for this kind of hydrography.
Accordingly, considerable study has been given to the subject of con-
‘trolling of launches propelled by internal-combustion engines in the
hope of finding some means to avoid returning to the inefficient small
steam engine for hydrographic launches.

The coast pilot section published the United States Coast Pilot of
the Hawaiian Islands and the Coast Pilot, Section D, Cape Henry
to Key West.  Field revision was carried on for a new edition of
Section C, Sandy Hook to Cape Henry, and Coast Pilot Alaska, "
Part I. Supplements of the following volumes were compiled and
}%rinted as the needs required: Coast Pilot, Section A; Coast Pilot,
Section B; Coast Pilot, California, Oregon, and Washington;
Alaska, Part 2; Philippine Islands, Part 1; Coast Pilot, Section E;
and Inside Route Pilot, New York to Key West. Correction sheets
were issued for the following volumes: Coast Pilot, Section C; Coast
Pilot, Alaska, Part 1; and Coast Pilot, Philippine Islands, Part 2.

DIVISION Or GEODESY.

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

The computation and adjustment of the following pieces of tri-
angulation: '

1. Little Rock, Ark. westward to
ninety-eighth meridian.

2. IZ1 Reno, Okla., to Needles, Calif.

3. Pecos, Tex., to Colorado Springs,
Colo.

4. Memphijs, Tenn., to Huntsville,

la

5. Pocatello, Idaho, northward to
forty-ninth parallel.

8. Tacoma, Wash.,, to Canadian
boundary.

7. California earthquake.

8. Lake Tahoe, Nev.

9. Cape Fear River, N. C.

10. Louisiana.

11. Mississippi River Delta, La,

12. Willapa Bay, Wash,

In connection with the triangulation listed above the computation

of the following base lines:

1. Clayton, N, Mex.
2. Artesia, N, Mex,
8. Des Moines, ‘Wash.
4, Icy Bay, Alaska.

5. Peters (Knik Arm), Alaska,
6. Dry Strait, Alaska.

7. Pasadena, Calif,

8. Quarantine, La.

The computation of the following lines of precise and primary

traverse:

1. Savannah, Ga., to Norfolk, Va.

2. Cape Henry, Va., to Currituck
Sound, N. C.

8. Memphis, Tenn., to Little Rock,
Ark.

4. Green Bay, Wis., to Duluth, Minn.
5. Cape Fear River, N. C., to Beau-
fort, S. C. :
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) T%le computation and adjustment of the following lines of precise
evels:

1. Green Bay, Wis., to Duluth, Minn, 6. Yonkers, N. Y., to Providence, R. L,

2, Anchorage to Fairbanks, Alaska. 7. New Britain to Morris, Conn.

3. Rouses Point, N. Y., to Portland, 8. New Haven, Conn., to Springfield,
Me. Mass.
4. Centralia to Cairo, Il 9. District of Columbia.
5. Burlington to Anacortes, Wash,

The computation of the following astronomic work:.

1, Latitudes: Nine stations in the Mississippi Delta (completed), 1 station in
Georgia, 1 station in South Carolina, and 4 stations in California which
were observed in connection with the Pasadena base.

2. Azimuths: I'ive stations along the El Reno-Needles arc in Texas, New
Mexico, apd California (completed) ; 4 stations along the Pecos-Colorado
Springs arc in New Mexico and Colorado; 7 stations in California which

. were observed in connection with the Pasadena base; 1 station in South
Carolina; 1 station in Oregon; 1 station in Southwest Pasg Lighthouse,
Mississippi Delta, La.; and 1 station in Alaska.

8. Longitude: The computation of lag of radio signals; computation of longi-
tude at 4 stations along the one hundred and fourth meridian in New
Mexico ‘and Colorado: the computation of the data for 788 latitude sta-
tions, 381 longitude stations, involving 487 differences of longitude, and
610 azimuth stations for the astronomic publication practically completed.

The preparing of the manuscript and proof reading of the follow-
ing publications: :

1. Special Publication No. 84: California-Oregon Arc of Precise Triangulation.
(Proof reading only.)

2. Special Publication No. 86: Precise Traverse, Racine, Wis., to Vandalla, Ill.
(Proof reading only.) .

3. Special Publication No. 88: Precise Triangulation Along the Ninety-eighth
Meridian, Kansas-Oklahoma Boundary to Alice, Tex. (Proof reading
only.) .

. Special Publication No. 91: Use of Geodetic Control for City Surveys

. Special Publication No. 92: Study of Time Errors in Precise Longitude De-
terminations by the U. 8. Coast and Geodetic Survey. :

. Special Publication No. 93: Reconnaissance and S:gnal Building.

. Special Publication No. 95: Precise Leveling in Georgla. (Not yet proof
read.) . . o o '

The manuscript for other publications is in course of preparation,
two of which, an astronomic publication and a gravity publication,
are nearly ready to send to the printer. '

Computations were made for the topographic and isostatic com-
pensation reductions of the 1921 and 1922 gravity obgervations; also
computations of the standardizations of the pendulums to complete
the 1922 season. Numerous miscellaneous gravity computations were
made. : A :

Investigations in regard to variations of latitude and as to the
effect of a change of spheroid on triangulation, which were carried on
last year, were continued during the present year. '

Af the request of the editor of the International Critical Tables,

National Research Council, an examination was made of existing

tabular compilation of ﬁeodetlc and geophysical data in order to

decide what matter would most tg)propnatelv appear in the geodetic
and geophysical sections of the Critical Tables and what precaution

should be observed in compiling’ matter of this-sort in order to

N Ot
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secure precision of statement and mutual consistency of the various
items. The conclusions reached were embodied in a report entitled
‘“ Notes on the Geodetic and Geophysical Sections of the Proposad
International Critical Tables.” These notes were submitted to the
editor of Tables.

- DIVISION OF CHARTS.

- One of the best evidences of the bureau’s service to the public is
through the issue of its charts. Although the demand has fallen off
somewhat since the war peak, it is still' much above that of pre-war
times. ' e

An examinetion of the total issue of charts since the 1920 peak
shows an appreciable decrease in sales until last year, then a very
slight increase, and a moderate decrease in- free issues and con-
demned: -© ’ ' S '

The pronounced.inactivity of our merchant marine is a matter of
more than passing interest. The shipping news in the daily news-
g‘apgrs and articles appearing in financial and other magazines

etail the various phases of this problem. ' ‘

The division’s policy of giving precedence to the correction of
existing charts has been continued, and new prints and editions
have been sent to the presses whenever important information war-
ranted. The printing of limited editions minimizes hand-correction
work and prevents a needless waste of paper. The few back orders
resulting from this practice have been taken up promptly by imme-
diate printing. B :

» An added \%eature to the weekly Notice to Mariners, instituted in
May, 1923, in cooperation with tﬁe Bureau of Lighthouses and the
Hydrographic Office, consists in publishing in bold-face type the
numbers of charts to which hand corrections will be made of the
information contained in each notice. -

Starus or 1923 CmART ProcraM.—The chart program for 1928
contemplated the completion of 10 new charts, the reconstruction of
13 charts, and the construction of 3 new maps. At the close of the
fiscal year there remained unfinished 8 new and 2 reconstructed
charts. However, the program was expanded to include 2 new and
3 re;::onstructed charts ang 1 new map, all of which were accom-

lished. ‘ ‘ .

P This program was materially modified and seriously ipterrupted
by important miscellaneous work which necessitated its reconstruc-
tion to some extent. "The (})recedence of special items naturally
caused considerable delay, and properly so, becaiise a program of this
nature should bé flexible. The actual accomplishment was highly
satisfactory, and the total chart construction work finished, inc%ud-
ing that outlined on the program, special assignments, and addi-
tional construction, exceeded that originally contemplated.
"-The construction of new charts is not always the best measure of
work accomplished, for two principal reasons: The amount of com-
pilation and smooth ‘drawing work vary greatly for different charts,
and the correction’ of existing charts, which is a decidedly variable
quantity, is always given precedence over all other classes of work,
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The compilation of new charts on the 1923 program occupied 10}
per cent of the total working time of the drafting section, while the
allotted time for the program for 1924 contemplates 13} per cent.

Cuart CoNsTRUCTION.—A tlantic Coast.—The reconstruction chart
program for the Atlantic coast is partially accomplished and now
awalts completion of additional surveys., The charts covering this
coast from Maine to Cape Hatteras conform to the latest specifica-
tions; from Cape Hatteras to the Gulf, the old and new series inter-
mingle, new where recent surveys warrant, elsewhere old, diagonal,
double-unit, golycouic charts. Recharting of this section will pro-
gress as rapidly as new surveys are made.

On the Gulf coast the new series is completed from Pensacola to but
not including the Delta of the Mississippi River and from Atchafalaya
Bay to the %io Grande, the more important areas being based on
recent surveys. From the Brazos River to the Rio Grande the new
charts are based on old surveys, which is justified by the minor im-
portance of this area, which 1t is thought does not require new sur-
veys at this time. This same policy of reconstructing charts without
waiting for modern surveys will be extended during the coming fiscal
year to the west coast of Florida, and it is hoped to complete the new
series from Cape Sable to Tamps Bay. : ,

The modification of existing charts of the West Indian Islands is
dependent on the surveys now in progress, after the completion of
which certain harbor charts of the Virgin Islands will be required.

Pacific coast—On the Pacific coast the existing charts conform
to the latest specifications, the work on the charts being limited to the
correction of the present charts from new surveys by this and other
organizations. :

Alaska—A series of new charts of the waters along the west coast
of Prince of Wales Island is being expedited as rapidly as the sur-
veys are received. General reconstruction of Alaska charts is still
postponed pending completion and adjustment of the precise tri-
angulation and of various subordinate loops radiating therefrom.

For western Alaska the problem consists in the application of new
surveys to existing charts. A large scale chart may be necessary to
meet the requirements of the surveys now being made by the Navy by
airplane and sonic¢ device methods. ‘

1 awaiian [slands.—There is no new work in sight. o

Philippine Islands.—The first charts printed in Manila after the
establishment of the printing plant were made in February, 1922,
During the fiscal year 1923 no less than 22,200 charts were printed
from this plant in addition to the reproduction of one of the Philip-
pine Islands topographic maps. Spince the establishment of thig
plant new charts and new editions of charts are transferred to alu-
minum and reproduced long before the smooth drawings could reach
Washington for the same process. Thus the charts are placed in the
hands of the public at a much earlier date. : :

For the convenience of yachtsmen and  owners of small craft a
new series of charts is in project and will be finished during the
year covering the inside water route from Norfolk to Key West.
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This series will consist of 10 charts, 22 by 80 inches, printed on bond
paper, each containing a number of strips from 6 to 8 inches wide.
The strips are assembled largely from the published series of 1: 80,000
charts. : '

The route as described in the Inside Route Pilots will be shown by
a heavy red line and the soundings will be charted in feet. Certain
outside areas on the coast where the route passes through open waters
will also be included. . This series will further meet the demands of
the yachtsmen and small craft owners in that the charts may be
cut into strips and carried in folders which will readily adapt them-
selves to limited spaces.

To meet demands from Government organizations and commercial
interests permission was obtained through the department to issue
a navigational chart of Lake Tahoe, Calif. and Nev. The shore
line is a compilation from Government sources and the hydrography
from.a special survey by this bureau. At the close of the fiscal year
this chart was on the presses. : :

Upon urgent requests of companies interested in the development
of new oil fields a special survey and chart was completed of Icy
Bay, southern Alaska.

On the recommendation of the board of surveys and maps, a new
general map of the United States, scale 1: 2,500,000, on Albers Coni-
cal Equal-Area projection with two standard parallels, is in prepara-
tion jointly by various member organizations of that board. The
Coast and Geodetic Survey has been allotted the task of constructing
and inking the projection and adding the shore lines and interna-
tional boundaries, other bureaus undertaking thereafter to fill in the
interior topography and complete the map. The dimensions of the
completed map will be approximately 48 by 77 inches between neat
lines. For convenience ingmndling, the drawing is to be made on a
scale of 1:2,000,000 in nine sections, each 19.8 by 31.9 inches between
neat lines.

The Albers Equal-Area projection, like the Lambert Conformal
Conic projection, is especially suited for a map having a predomi-
nating east-and-west dimension, but while the maximum s$cale errors
of the two are practically equal when the same standards are used
£about 1} per cent) the Albers projection is equal area while the

ambert 1s not. Other projections now in use for maps of the United
.States have scale errors as great as 7 per cent.

The projection has been completed in the chart division and the
mz?ping of the shore line is now in hand. A special drawing table
and a beam compass arm 15 feet in length were necessary for con-
structing this projection.

The bureau also has in hand, for issue during the coming fiscal
year, a new outline base map of Alaska on the Lambert Conformal
Conic projection on a scale of 1: 2,500,000, which is double the scale of
the one published a year ago. The size of this outline map is 33} by
44 inches. Delineation of the coast line is from the latest surveys, and
only important place names are given, thus permitting ample space
for the plotting of any special information that may be désired. "The
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map extends from the Arctic Ocean on the north to Dixon Entrance
on the south and includes the Aleutian Islands and a part of eastern
Siberia. It presents the coast line as a whole in one map in a more
nearly true shape than heretofore. This map will be available for
general distribution as a companion map to the one showing the same
territory on a scale of 1: 5,000,000.

On account of the predominating east-and-west extent of Alaska,
the Lambert Conformal Conic projection adds to the general accuracy
and offers advantages over other projections generally used in map-
ping this region. :

A new series of three topographic maps of the Virgin Islands com-
piled from surveys by this bureau on a scale of 1:40,000 were printed
and issued to meet urgent demands from official and commercial
sources. :

Special outline or base maps of Alaska on the Lambert Conformal
Conic projection on a scale of 1: 2,500,000 were prepared for the use
of the presidential and other Government parties in connection with
their visits to that Territory.

The progress of hydrographic surveys in Alaska and data showing
various other Federal Government activities in the Territory, such as
forest and fisheries reservations and locations of coal and other mineral
mines, important canneries, pulp mills, and reported oil fields, were
indicated by overprinting in colors, the condition of water surveys be-
ing shown on one map and the Government activities grouped : on
another. In addition the latter map showed the steamer tracks and
distances between various points along the coast. - :

A special steamer-route chart, with distances, of British Columbia
waters was also prepared for the same parties.

This series of maps and charts received the warm commendation of
the numerous individuals to whom it was furnished.

A series of charts in strips showing the inside route from Fernan-
dina to Key West, Fla., with additional special information, was pre-
pared for use of the President and party on a trip through those
waters. This series was received with appreciation and much favor-
able comment was made on the convenient method of showing this
inside water route. ‘

DIVISION OF TERRESTRIAL MAGNETISM.

The work of the division comprises: Computation of the observa-
tions made in the field and at the observatories and preparation of the
results for publication; supplying compass data for nautical charts;
preparation of replies to requests for information from engineersy
surveyors, and others; systematic efforts to get in touch with loca
surveyors in order to let them know what magnetic information is
available for their use and in return to find out the present condition
of our magnetic stations and secure their assistance in preserving for
future use those still intact; special investigations for the purpose
of improving instruments and methods; discussion of results and
study of the general problems of the earth’s magnetism; -analysig
and tabulation of earthquake results and. special investigations of
the method of propagation of earthquake waves; training of ob-
servers; testing of instruments.



REPORT OF DIRECTOR, COAST AND GEODETIC SURVEY. 39

There has been a larger increase in the number of requests for in-
formation, due largely to the digests and circular letters sent out by
the chief clerk’s office, calling attention to the results of the work of
the bureau available for the use of engineers and surveyors. Over
900 such requests were received during the year. In addition, over
600 letters were prepared concerning reports on the present con-
. dition of magnetic stations. As a result practically the entire time
of ane computer was occupied with this work, and it was only with
the assistance of clerks in other divisions (chiefly charts) that this
mass of correspondence could be handled in addition to the other
clerical work of the division. :

With a considerable portion of the time of another computer talken
up with special investigations, training of observers, and testing
of instruments, it was only with the assistance of two temporary
computers loaned by the division of geodesy that it was possible
to keep up with the routine reduction of field and observatory worlk.
Additional computers and an additional clerk are urgently needed
to permit the proper development of the work of the division. »

Progress was made in the plans for the establishment of a com-
Eass school for junior officers in cooperation with the division of

ydrography and topography, the most important item being the
preparation of Instructions for the Compensation of the Magnetic
Compuass, a publication intended primarily for the use of officers of
the bureau, but one which it is expected will be found very useful
by the merchant marine. It was sent to the printer in June.

"Special publication No. 90, Magnetic Declination in the United
States for January 1, 1920, was completed and published and met
with such a large demand that a reprint had to be ordered before
the end ,of the year. This contains the information regarding the
earth’s magnetism most likely to be needed by the surveyor using
a compnss, together with directions for determining the true me-
ridian.

Magnetic Declination in Arkansas was prepared and sent to the
printer in June. This is the first of a series of publications giving

or the States separately more detailed information regarding the
magnetic declination and its change with the lapse of time. The
recent field work in Florida has renderved the data for that State
very nearly complete, and it will be the next publication to be issued.

Anp intensive campaign has been made to secure information re-
garding the present condition of our magnetic stations in ‘California,
Missouri, Arizona, New Mexico, and Texas, with a view to replacing
missing stations where necessary and then getting out publications
similar to the one for Arkansas.

The Sitka and Porto Rico Observatory results for 1919 and 1920
were completed, prepared for publication, and sent to the printer.
The Tucson Observatory results for 1919 and 1920 were computed,
and their preparation for printing was nearly completed.
~ Modifications in the method of publication were adopted which
it is estimated will reduce the cost of publication about 55 per cent.
The most important change 1s the photographic reproduction of the
principal tables, thus eliminating the cost of typesetting and proof
reading. In the reproduction of the principal magnetic storms the
original magnetograms will be photographed directly, and the mak-
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ing of vellum tracings will thus be avoided. In the case of the
above results this change involved considerable additional labor, as
all of the tables had to be copied on to new forms.

Progress was made in the computation of the observatory results
for 1921 and 1922 to the extent that those for 1921 are about half
completed and those for 1922 about one-fifth.

The computation of the field results was kept up to date, and the
results were sent to ‘the local surveyors interested as soon as they
were ready. The results of the work done in 1922 were submitted
for publication in May. :

Proof was read of the Honolulu and Cheltenham Observatory
results for 1919 and 1920, Magnetic Declination in the United States
for 1920, and Horizontal Intensity Variometers, by George Hartnell,
magnetic observer. '

The earthquake recorded at the five magnetic observatories were
tabulated monthly, and the results were transmitted to the Weather
Bureau for publication in the Monthly Weather Review and to vari-
ous persons engaged in the study of earthquake data. Special in-
vestigations were made of the theory of the propagation of earth-
quake waves and of the operation of seismographs. Additional lan-
tern slides were prepared illustrative of the work in seismology.

The results of special observations made at the five magnetic ob-
servatories at the time of the solar eclipse of September, 1922, were
. tabulated and sent to the Journal of Terrestrial Magnetism for pub-
lication.

Special observations made in the vicinity of Birmingham, Ala., to
investigate the possibility of locating nonmagnetic iron ore by means
of magnetic instruments were discussed, and a copy of the results
was sent to W. R. Crane, of the Bureau of Mines, at whose request
the work had been undertaken.

A table giving the values of the magnetic declination and annual
change for places in all parts of the United States was prepared
for tl%e 1924 edition of the World Almanac. _

The division performed its alloted share of the marking of the ex-
amination papers of candidates for the position of deck officer and
junior engineer.

The chief and the assistant chief of the division attended the meet-
ings of the Geophysical Union in April and presented reports and
papers before the sections of terrestrial magnetism, seismology, and
oceanography. At the meeting of the section of terrestrial magnet-
ism a resolution was adopted designating the Cheltenham magnetic
observatory, in conjunction with the standardizing observatory of
the department of terrestrial magnetism of the Carnegie Institution
of Washington, as the observatory in the United States at which in-
ternational comparisons of instruments are to be made.

A considerable portion of the time of the chief of the division was
devoted to the study of problems relating to the application of new
methods to secure the accurate determination of position in offshore
~ hydrography. Compass data were supplied for 80 charts.

DIVISION OF TIDES AND CURRENTS.

The division of tides and currents has charge of the tidal and cur-
rent work of all the coasts of the United States and Alaska and is
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the only organization ‘under the Federal Government having to do
with the predictions of tides and currents. The work of the division
is comprised under the following heads: Tidal .observations and
computations; current observations und computations; advance pre-
dictions of tides and currents, and preparation in advance of annual
tables of tide and current predictions; tidal and current surveys of
our principal harbors; physical oceanography; and the preparation
of technical publications dealing with tides, currents, and related
phenomena. , : .

Tidal observations were made at six principal stations on the
Atlantic coast, three on the Gulf coast, five on the Pacific coast, one
in Alaska, and one at Honolulu, Hawaii. o ‘

Observations of currents were made at six light vessels on the
Atlantic coast and one on the-Pacific coast. - Computations on the
relation between wind and current ‘were made for the light vessel
observations on both coasts, in order to correlate wind and current
for the preparation of current diagrams for the aid of the 'navigator
in estimating the current, due both to tide and wind effects. The
results of this work appeared as a separate current table for the
calendar year 1923.

These current observations made along our Pacific and Atlantic
coasts have brought out the important fact that, contrary to the
belief of the mariner, a local wind creates a current not in its own
. direction but in a direction about 15° to the right of the wind and
a velocity in knots per hour of about 2 per cent of the velocity of the
wind in miles per hour on the Pacific coast and about 13 per cent
on the Atlantic. For example, a local south wind of 40 miles per
hour on the Pacific coast creates a .current setting about N. 15° E.,
and its- velocity would- 'be 40 by 0.02=0.8 knots per hour. These
figures are not exact as taken from the observations but are suffi-
clently close for practical purposes and have therefore been fur-
nished the mariner as forming a good working rule. The import-
ance of the discovery that the set of the current is to the right of
the wind direction lies in the fact that a wind blowing parallel with
the coast may produce a current which tends to set a vessel on shore,
a fact which until now has been unsuspected by the navigator.

For a number of years, by process of evolution as data became.
available, a considerable amount of information of interest and
value to the mariner has been incorporated into Table 4 in the back
of the Tide Tables published annually in advance by this bureau.
Within the past few years the importance to the mariner of accurate
current data along tﬁe coasts has been brought to the attention of
Congress, and the interest of Congress in this important matter is
reflected in the increase of appropriations for obtaining the neces-
sary series of observations to permit the survey to obtain data on
which to base conclusions and to make predictions of coastal cur-
rents. This increase in data and knowledge of our coastal currents
has now warranted the separation of this material in Table 4 from
the Tide Tables and the publication of separate volumes dealing with
currents only. This was done for the calendar year 1923, when the
current information appeared. in two forms: Current Tables, At-
lantic Coast, North America, and Current Tables, Pacific Coast,
North America. y o - '
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The Atlantic Coast Current Tables for 1924 are ready for issue;
those for the Pacific coast are in the hands of the printer and will
be issued early in the next fiscal year,

The predictions of tides and currents for the 1924 tide and cur-
rent tables were made and the manuscript submitted for printing in
five separate parts: Tide Tables, Atlantic Coast; Tide Tables, Pa-
cific Coast; Tide Tables, United States and Foreign Ports; Current
Tables, Atlantic Coast; and Current Tables, Pacific Coast. All
except the Pacific Coast Current Tables are ready for issue.

During the past few years a policy has been adopted by the bureau
of advancing each year by one month the time ofp submitting to the
printer the different tide and current tables with the end in view of
having all tables ready for issue six months before the beginnin%lof
the year for which predicted. This end has now been accomplished
with all the tables except the Pacific Coast Current Tables, which
will be issued this year five months ahead instead of six months.

The following table, showing the number of copies of the tide
tables issued for each year since 1915, is indicative of the usefulness
of these publications: - o

Tide tabl Tide | AT looncs tig | Total
e tables for year— coast tide |coas C otal.
tables. "iohles. | tebles. -

1,776 2,291 | 10,089'| 15,056
1105 | 2,682 10,665 | 14,442

'8a7 8,908 V560 | °19)408
3,331 3,007] 1399 | 21,287

'085 | 4.486| 14,952 | 23,362
3,474 | 5,252 | 15738 | 24,464
3258 | 47% | 14645 | 228%7

036 | 5704 | 14,902| 23,662
2,479 | 5,440

15,054 | 22,973

‘The above table, however, does not show the full value of the
survey’s tidal and current predictions to the public, for many thou-
sands of privately printed tide tables, copied-directly from the survey
tables, are annually issued all over the country. These appear as
separate tide tables for different localities and in almanacs and calen-
dars. Some are sold and some given away in the form of advertise-
ments, all reaching the public in useful form. In addition, the public
receives the benefit of these predictions through the medium of the
daily newspapers, a great many of which publish the tidal data in
their colunms, these data being furnished them by the Coast and
Geodetic Survey directly or by means of the published annual tide
tables. ! ' :

DIVISION OF ACCOUNTS.

During the period from July 1, 1922, to June 30, 1923, the actual
disbursements on account of appropriations for the Coast and Geo-
detic Survey amounted to $2,018,696.74. It must be understood, how-
ever, that' this .sum does not represent the actual expenses of the
survey for the fiscal year 1923, it only the actual disbursements.-"In
a separate report to Congress will be found an itemized statement
ghowing disbursements from each-appropriation and subitems thereof
with all detailed information as to the character of the expenditure.
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These expenditures include the accounts of all chiefs of parties in
the field located throughout the United States, Alaska, Hawali, Porto
Rico, the Philippines, and the Virgin Islands. From 30'to 50 chiefs
of parties were engaged on.field-duty at various times during the
year, being financed through advances made to them by this division,
and accounts arising under such advances were submitted to and
through this division to the Treasury Department.

INSTRUMENT SECTION.

The instrument section is supervised by the assistant director. It
is engaged in the construction, repair, and 'purchase of scientific
instruments, which involves invention, designing, 4s well as improve-
ment, with special adaptation for all the needs of the survey, in the
fields of astronomy, geodesy, hydrography, navigation, the elements
of the eéarth’s magnetism; eiectricty, mechanical computations, me-
chanical engineering, and the like; also to keep account of all the
tangible property of the bureau. During the year 1,202 instruments,
special apparatus, and tools were made and 1,597 repaired.

PUBLICATIONS T1SSUED DURING THE YEAR.

Serial No. 185. Special Publication No. 23 (revised edition). United States
‘Coast and Geodetic Survey, Description of its Work, Methods, and Organiza-
tion, 1920. 102 pp. octavo, 35 fiz. This is a reprint of the publication de-
‘geriptive of the work of the survey. a S o

Serial No. 178. Special Publication No. 78. Precise Triangulation in Texas,
Rio Grande Arc, by Clem L. Garuer. 118 pp. octavo, 10 fig. The triangulation

~ covered by this publication extends along the north and east side of the Rio
Grande from a connection with the precise triangulation along’ the ninety-
eighth’ meridian in the vicinity of Harlingen, Tex.,.to a connectlon with the
Texas-Ca)ifornia_ arc of precise triangulation near Alpine, Tex. The strip
of territory covered by this control lles adjacent to the Rio Grande as far
‘west as Marathon. . Starting with a width of about 5 miles at the eastern
“end, it gradually widens to about 30 miles at the western end. The tabula-
tlon of data In this publication follows that adopted by the U. S. Coast and
Geodetic Survey some years ago. ) L

Serial No. 179. Special Publication No. 85. 97 pp..octavo, 49 fiz. Plane
Table Manual. This is a revised edition of the manual of topographical
surveying of which several editions have been published by the survey, the
last previous one in 1916. In this edition some changes have been made to

. conform with more recent practice, the matter has been condensed, and the

.. publication appears in octavo instead of quarto form, as previously. ’

Serial No. 188. Speclal Publication No. 80. An Investigation of. the Latitude
of U2kilaél" Calif., and, of the Motlon of the D’ole, by Watler D. Lambert. 11

. bp., g. o _ -

Serial No. 193. .Special Publicatlon No. 83. Tidal Bench Marks, State of New
York, by L. Al Cole and 1. A. Alpert. 175 Dp. octavo, 2 fig.’ :

Serial No. 194, Special Publication No. 84. California-Oregon Arc of Precise
“Triangulation. .63 pp. octavo, 10 fig. This publication contnins the resulty

_“for the arc of precise triangulation extending from the California-Washing-

“ton arc in the vicinity of Mount .Shasta in a northeasterly direction across the
‘lower end of Oregon to.a connectlon with the Utah-Washington arc just west

. of Boise, Idaho., .- : S . N

Serial No. 196. Special Pubiication No..13 (second edition). California-Wash-
ington Arc of Precise Triangulation, by A. L. Baldwin. 53 pp. octavo, 7 fig,

., The. data for this arc, together: with a discussion of the least square adjust-

. ment and other purely scientific matter, were originally published-as Special
Puyblication No. 13. . The origipal publication is entirely exhausted, and there
is reprinted in the present edition only that part of the data which is of

value. to the engineer or surveyor for the contrgl of surveys, namely, the

s

geographic positions, elevations, and descriptions of -stations.. .,
64261—23—4 :
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Serial No, 200. Results of Observations Made at the United States Coast and.
Geodetic Survey Magnetic Observatory. Near Honolulu, Hawaif, 1919 and
1920. 97 pp. quarto, 20 fig. :

Serial No. 204." Special Publication No. 8(‘. Precise Traverse, Racine, Wis,,
to Vandalla, IlIL, by 'Charles A. Mourhess and Walter D. Sutcliffe. 81: pp.

. octavo, 20 fig, Durmg the summer of 1920 a precise traverse was measured
from a point about 215 miles west of Racine, Wis., to Vandalia, Ill. The
resulting data are given here, in Part I, in convenlent form for the use of
engineers, surveyors, and others interested. In Part II is a brief discus-
sion of the work.

Serial No. 205. Special Publication No, 87. Results of Magnetic Observations
Made by the United States Coast and Geodetic Survey in 1921. 25 pp. octavo.

* This publication contains the results of mugnetic observations made by the
U. 8. Coast and Geodetic Survey in the United States during the calendar
year 1921, arranged alphabetically by States and Territories, with descrip-
tions of the stations occupled, so that they may he conveniently referred to
by surveyors or others wishing to use them.

derial No. 208. Special Publication No. 88. Precise Triangulation Along the
Ninety-eighth Meridian, Kansas-Oklahoma Boundary to Alice, Tex. 87 pp.
octavo, 12 fig,

Serial No. 207. Digest of Geodetic Publications Issued by the U. 8. Coast and
Geodetic Survey Resulting from Surveys in the State of Indiana. 14 pp.,
1 fig.

Serml No 208. Current Tableq. Atlantic Coast of North America, 1923. 80 pp.
octavo, 2 fig.,, 7 diagrams. This is the first current table issued by the
Coast and Geodetic Survey asg a separate publication and contains in addition
to daily predictions at 11 principal ports the time difference for about 350
additional ports, chapters on coastal tidal currents, the Gulf Stream, and
currents produced by local winds, Especial attention is called to Tuble 5,
giving the first published resuits from current observations made on llght
vessels for the study of wind-driven currents.

Serial No. 209. Digest of Geodetie Publications Issuéd by the U. S. Coast and
Geodetic Survey Resulting from Surveys in the State of Massachusetts,
10 pp. octavo, 1 fig.

Serial No. 210. United States Coast Pilot, Atlantic Coast, Section D: Cape
Henry to Key West. 217 pp., 1 litho.

Serial No. 211. Current Tubles, Pacifle Coast, North America 1923. 48 pp.
octavo, 1 fig. Gives data in regard to currents for the I’uclﬂc coast of
North America, including predictions of time of slack water and turn of the
current, with time differences for numerous localities and a chapter on
coast tidal currents. Sold at the office of the U. 8. Coast and Geodetic
Survey, Washington, D. C.

Serial No. 212. Special Publication No. 89. Horlmntal Intensity Variometers,
by George Hartnell. 62 pp. octavo. This publication discusses . the theory
of the horizontal intensity varfometers and the theory of the suspensions of
the horizontal intensity variometers.

Serial No. 218, Digest of Geodetic Publications Issued by the U. S. Coast and
Geodetic Survey Resulting from Surveys in the State of ’l‘e\ab 26 pp.
octavo, 1 fig.

Serial No. 214. Results of Magnetic Observatlons Made at the United States
Coast an Geodetic Survey Magnetic Observatory at Cheltenham, Md., 1919
and 1920. 97 pp. quarto, 20 fig. These form part of the regular serles of

i publications giving results of observations made at the magnetic observa-
torfies maintained by the survey.

Serial No. 215. Speclal Publication No. 90.° Mugnetic Declination in the
United States for January 1, 1920. 30 pages octavo, maps. Gives results of
field magnetic observations in the United States for date speclfied;

Serial No. 216. Special Publication No. 91. Use of Geodetic Control for City
Surveys, by Hugh C. Mitchell. 80 pp. octavo, 25 fig. Explains the ndvantages
of precise geodetic methods in ¢ity surveys.

Serial No. 217. 'Tide 'Tables, Atlantic Coast, North America, for the Year 1924,

© 151 pp. octavo. Glves predicted times and heights of tide for principal ports
of the Atlantic coast of North America for the year 1924 and tables by
means of which tidal data may be deduced for many’ other 10calities, besides
much other useful information.

Serial No. 218, Tide Tables Pacific Coast of North ‘Amerlca Eastern Asm
and Island Groups for the Year 1924. 170 pp. octavo.
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Serial No. 219. Supplement to United States Coast Pilot, Atlantic Coast:
Section B, Cape Cod to Sandy Hook, September 30, 1922. 12 pp. octavo.
Gives the more important corrections and additions affecting the text of this
Coast Pilot volume since its publication.

Serial No. 220. Special Publication No. 92. Study of Time Errors in Precise
Longitude Determinations by the U. 8. Coast and Geodetic Surey, by
William Bowie, chief of division of geodesy. This publication discusses the
errors in time determinations in precise longitude work.

Serial No. 221, Digest of Geodetic Publications Issued by the U. 8. Coast
and Geodetic Survey Resulting from Surveys in the State of RRhode Island:
Triangulation and Variation of the Compass. 7 pp. octavo, 1 -fiz. Gives
brief references to publications containing results of triangulation, leveling,
and magnetic observations in Rhode Island.

Serial No. 222. Digest of Geodetic Publications Issued by the United States
Coast and Geodetic Survey Resulting from Sur vebs in the State of Malpe,
10 pp. octavo, 1 fig.

'Seriul No. 223. Current Tables; Atlantic Coast, North America, for the Year
1924. 83 pp: octavo, 6 dingrams. This publlcatlon gives current data for

- & number of stations on the Atlantic coast and is illustrated graphically by

i*dlagrams.’ :

Serial No. 224, Digest of Geodetic PPublications Issued by the United States
Joast and Geodetic Survey Resulting from Surveys in the State of Qregon,
15 pp. octavo, 1 fiz. This gives brief references to publications containing
results of geodetic work in the State named. .

Serinl No, 225. Special Publication No. 93. Reconnaissance and Signal Build-
ing, by Jasper S. Bilby. 77 pp. octavo, 76 fig. This publication is intended to
supply information as to the methods used in 1econnaissunce and signal build-
ing in the U. 8. Coast and Geodetic Survey.

Serlal No. 226. Tide Tables, United States and Foreign Ports for the Culendur
Year 19"4 449 pp. octavo. Gives times and heights of high and low water
for the United States and foreign ports for the calendar year 1924, including
tables by means of which tides may be deduced for a large number of locali-
ties hesides those named in the tables; times of sunrise und sunset, moonrise
and moonset, and other information useful to mariners. . .

Sedldl No. 227. ' United States Coast Pllot, Hawallan Islands. 93 pp. octavo.
. This publicatlon contdins information relating to the Hawaiian Islands and
' includes the Islands and reefs extending westward to Midway and Ocean
" Islands; aids to navigation are corrected to March 30, 1923. This volume
has heen compfiled from surveys by the U. 8. Coast and Geodetic Survey, the
Geological Survey, the Hawaiian Government \uxvey' from U. 8. Hydro-
graphic Oflice Publlcation No, 115 (The Hawaiian Islands and the Islands,
Rocks, and Shoals to the Westward), and from the results of a special inves-
tigation made in 1922,

Serinl No. 228. Catalogue of U. 8. Coust and Geodetic Sur vey Charts, Coast
Pilots, Tide Tables, and Current Tables (Philippine Islands (hurts eata-
logued separately), February 1, 1923. 17 pp. quarto, 14 fig.

Serial No. 229, Supplement to U S. Coast Pilot, Atlantic Couast: Section A,
L St. Croix River to Cape Cod., 13 leaves, octavo., Gives the most recent cor-
rection and changes to this volume of the Coast I’ilot to bring it up to the
present time.

Serial No. 230. Supplement to Inside Route Pilot, New York to Key West
(fifth editlon, January 1, 1923). Gives recent changes and corrections to the
Inslde Route Pilot.

Serial No. 231, Supplement to United States Coast Pilot, Atlantic Const. Sec-
tion E, Gulf of Mexico from Key West to the Rio Grande, March 30, 1923
Gives the more Important corrections and additions uf[ectmg the text of the
Coast Pilot volume since its publication.

Serial No. 232. Supplement to.United States Coast DPilot, Pacific Coast, Culi-
fornia, Oregon, and Washington (third edition, March 30, 1923). 20 pp.
octavo, Gives the more important correctlions to this volume of the Coast
Pilot. -

Serial No. 233. Supplement to U. S. Coast Dilot, Phllippme Islands Part I—
, Luzon, Mindoro, and Visayas (first edition, December 51, 1922). (Gives the
Hlorei fmportunt corrections and uddltions artecting this volume since its pub-

cation.

Annual Report of the Director, 1022, 148 pp octnvo, 38 fig.
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Principal Facts’ of the Farth's Magnetism, - 100 pp. quarto, 28 fig. (reprint). *

Notice to Mariners. Issued weekly, jointly with the United States Bureau of
Lighthouses.

Philippine Islands Notlce to Mariners.

Coast and:Geodetic Survey Bullet'n, igsued monthly o

U. S. Coast Pilot, Atlantic Coast Section C (reprint). 284 pp. octavo.

NEW CHAR’I‘(\

1"39 -Charleston IIu1b01 and appmaches S C. June,. 19"‘7 Scale, 1:80.000;
dimensions, 32 by 43 inches. This is:one of the new series of 1: 80,000 scale
coast charts on the Mercator projection. It extends from Bull Island to St.
Helena Sound and shows the results of new surveys along the coast made
in 1921. It supersedes Chart No. 15+. The soundings are in feet instead
of feet and fathoms, as on charts of the old series.

1251. Florida Keys, Sombrero Key to Sand Key, IFla. June, 1922 Scale,
1:80,000; dimensions, 33 by 42 inches. - This Is one of the new series .of,
1:80, 000 scule coast charts on the Mercator projection, It is. oriented with’
the meridian, and the soundings are in feet. It shows the results of recent
surveys at the western end of Ilawk Channel and south of the Ke)s and
replaces charts Nos. 168 and 169 of the old series. .

1351. Florida Keys, American Shoal to Dry Tortugas, Fla. June, 1922. %cale
1:80,000; dimensions, 25 by 38 inches. This is a companion chart to No.
1350, issued in May, 1922, and together with that chart meets a growing
demand for sa.ling charts along the Florida Reefs on a larger scale than pre-
viously issued. It extends from American Shoal to Dry Tortugas and is.on
the Mercator projection. Scale, 1:80,000; in latitude 24° 50'. “The sound-
ings are expressed in fathoms,

1286. Aransas I’ass to Baflin Bay, Tex. June, 1922, Scale, 1:80,000; dimen-
sions, 32 by 39 inches. This is one of the new series of 1: 80,000. eculv coast’
chnrts on the Mercator projection. It supersedes Chart No. 210. The sound-
ings are in feet instead of feet and fathoms, as on charts of the old series,
It also contains a plan of Aransas Pass on a scale of .1: 40,000, showing the

" results of a survey by United States Engineers in May, 1922,

4325. Nariz Point to Bugsuk Island, southeast coast of, l’al.n\(m I’h’lippine
. Islands. June, 1922, Scale, 1: 1000 ,000; dimensions 31 by 43 inches. -This
chart shows the results of detailed surveys to 1921 by the U. 8. Coast and
" Geodetic Survey over the entire area represented. Numerous dangers .to
navigation, especially in Island BBay and near vicinity, are published for the
first time on this chart. Recummended courses for entering seveml of tlle
anchorages are indicated.

5603. Bodega and Tomales Bays, Calif. June, 1923. Sca]e, 1:30,000; dimen-
sions, 33 by 42 inches. This chart s ennstructed on the Mercator projec-
t.on, and soundings are chalted in feet. It supersedes charts Nos. 5618 and
5627.

4325. Nariz Point to Bugsuk Island, southeast coast of Pulnwnn, Phlllppine
Islands.  September, 1922, Scale, 1:100,000; dimensions,” 32'by 44 inches,
This chart shows the results of complete detalled surveys to 1921 by the U,
8. Coast and Geodetic Survey over the entire area represented. Numerous
new shoals are published for the first time on th's churt,

585. Dry Tortugas, Fla. December, 1922, Seale, 1:30,000; dimensions, 28 by
34 inches. This new chart is on a larger scale than chart No. 471a, which
it supersedes, and the soundings are in feet instead of fathoms and feet, a5 on
chart 471a. It is constructed on the Mercator projection and based on the
North American datum. It contains as an insert a plan of ’l‘ortu"us Hnrbdr
on a scale of 1:10,000.

1287. Northern part Iaguna \szdre, Tex. January, 1923. Secale,” . 80,000, “at-
mensions, 32 by 41 inches, This is one of the new series of 1: 80,000 scale
- coast (harts on the Meéreator projection, and It replaces chart No. 211. It em-
braces a stretch of the Texas coast from latitude 26° 32‘ to latltude 27° 167,
and the soundings are charted in feet.

8145. South End of Prince of Wales Island, Kendrick Bay to Shipwreck Point,
southeast Alaska. January, 1923. Dmlensione 31 by 42 inches. This chart’

'is designed to chart on an adequate scale for navigational purposes: the
numerous bays indénting the south end of Prince of Wales Island, the difficult
waters along shore, and Eureka Pass off the southwest coast of the 'island.
The results of recent surveys along the southeast and eastern coasts falling
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1288. Southern part of Laguna Madre, Tex.'! April, .1923. “Scale,. 1:80,000;
dimensions, 32 by 41 inches. This chart is one of the new series.of 1: 80,000
scale coast charts on the Mercutor projection.. The soundings are in feet
instead of feet and fathoms, as on the.old series of charts..: . -

8457. Icy Bay, South Coast, Alaska. May, 1923.." Scale, 1: 40,0005 dimensions,
29 by 31 inches. This chart is published to fill a- demand by :the maritime
interests. Icy Bay has recently become. of commercial importance on account
of the discovery of ofl in its vicinity. The chart shows the results of surveys
made in 1922, The soundings are charted in fathoms and give the depths

- at the mean of the lower low waters. . AT s S

8171. Davidson Inlet and Sea Otter Sound, southeast Alaska. " May, 1923,
Scale, 1:40,000; dimensions, 31 by 38 inches.. .This chart.is published to
meet a demand for a chart of Davidson Inlet and. Sea Otter Sound on a larger
scale than previously published. It is constructed on the Mercator projection
on a scale of 1:40,000 in the middle latitude of the chart. It ‘forms one of
the series of overlapping charts extending southward to Tlevak Strait.

© NEW TOPOG?.APBIO-MAPSJ :

3241. St. John, Virgin Islands, West Indies:” Octdber, 1922. Scale, 1: 40,000
dimensions, 10 by 22 inches. SR o o
3240. St. Thomas, Virgin Islands, West Indies. November, 1922, Scale,
1:40,000; dimensions, 17 by 29 inches. - ' .
3242. St. Croix, Virgin Islands, West Indies. May, 1923. Scale, 1:40,000;

dimensions, 16 by 87 inches. . o

NEW EDITIONS OF CHARTS. )

1217. Little Egg Inlet to. Hereford Inlet, N. J.
4386, St. Helena Sound, S. C. ' .

5143. Los Angeles Harbor and vicinity, Calif. ] )

8074, Harbors in Dixon Entignce and Clarence Strait, Alaska.

" 808. San Juan Harbor, P. R. )

1222, Chesapeake Bay Entrance, Va. R )

8802. Alaska Peninsuia and Aleutian Islandg to .Seguam Pass.

78. Chesapeake Bay, southern part. ' " ’ i
544, Kill van Kull, N. Y. and N. J. )

65631. San Francisco Bay, Calif., southern part.

4226. Lamon Bay and Polillo Island, east coast of Luzon, P, I.

4269. Harbors of Catanduanes, . I.: Cabaugano Bay, south coast; Bagamanoc
and Anajao, eust coast; Cobo Bay, west coast; Port Manamrag, west
coast; Pandan Bay, north coust; Gigmoto Bay, east coast; Kalapadan
Bay, east coast.

4649. Malalag Bay, south coast of Mindanao, P. I.

327. Richmond Island Harbor, Me.

369. New York Harbor, N. Y. and N. J. (Two editions.)
157. Sapelo Island, Ga. to Amelia Island, Fla., Ga. and Fla.
5107, San Diego Bay, Calif.

950. Colon Harbor, Canal Zone.

470. Charleston Harbor, S. C.

4285. Pas.g River, West Coast of Luzon, P, I,

1252. Sand Key to Rebecea Shoal, Fla.

5602. Point Arena to Trinidad Head, Calif.

560. Potomac River, Mattawoman Creek to Georgetown, Md., Va., and D. C.
520. Galveston Entrunce, Tex,

6122,/ Nehalem River, Oreg.

6112, Tillamook Bay, Oreg.

6152. Columbia River, Harrington Point to Grims Island, Oreg. and Wash.

6154. Columbia River, St. Helens to Willamette River, including Vancouver and
Portland, Oreg. and Wash.

153. North Island to Isle of Palms, including Cape Romain, S. C.

6023, Siuslaw River, Oreg.

5884. Coos Bay, Oreg.

65971. Coquille River Entrance, Oreg.

4466. Harbors in Negros and vicinity, P. I.

6832. Humboldt Bay, Calif.
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Approaches to Balt:more Harbor, Md.

Dixon Entrance to Cape St. Elias.

I'rederick - Sound and Summer Straits, Alaska., -

Cape I'ear River, Reeves Point to Wilmington, N, C.

Mare Island Strait, Calif.

Qld-Topsail Inlet to Shallotte Inlet including Cape I‘eur N. C.
Yuquina River and approaches, Oreg.

Eustern. entruance to. Nuntucket Sound, Mass.

‘Bellingham Bny, Wash.

Auchox ages, v dnity of Verde Island Passage, southwest coast of Luzon,
1)

Cape Cunu\ eral to Key West.

San Luis Obispo Bay and approaches, Calif.

Hecate  Straft to Ltolin Is]and including Behm and Portland Canals
Alagka,

Philippine Islunds :

Galveston Bay and approaches, Tex

Cape Fear River Entrance to Reeves Point, N. C.

Commencement Bay and city of Tacoma, Wash,

 Philippine Islands, southwestern part.

Key West Harbor und approaches, Fla. (Two ed:tions.)::
Dixon Entrance to Chatham Strait, Alaska.. (Two editions.)
Porto Rico and Virgin Islands, West Indijes. :: :

Rugay Gulf to Tayabag Bay, Luzon, B. I E

Fernandina Entrance, Fla.

-Grays Harbor, Chehalis River to Montesano, ‘Wash.

Harbors in Clarence Strajt, Alaska; north arm of Moira Sound.

Provincetown Harbor, Mass.

Robinsons Hole and Qu.cks Hole, Mass.

Hudson and East Rivers, from' West bixty-sexenth Street to Blackwells

Island, N. Y. and N. J.

Harbors on the South and “‘West Cousts ‘of ’Mindanao P T

New York: Harbor, Upper Bay and" Narro\Vs (anchorage chart), N Y.
and N. J.

Brazos River Entrance, Tex.

Philippine Tslands, central part.

Palawan, P, 1.

Hudson River, Coxsackle to Troy, N. Y, ete. .

Jamaica Bay and Rockaway Inlet, N. Y. ’

|3 \:lu
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CHAPTER IT.

PROGRAM FOR THE CURRENT FISCAL YEAR IN THE WASHINGTON
N _ OFFICE.

' GHIEF CLERK. . |

The program for this division will be, in addition to-toutipe duties
of the division, the continuation of the renovation of thé buildings
occupied by the bureau and the prepatation and distribution of di-
gests of geodetic work of the' bureaii for as many States of thé Union
as time permits.

" DIVISION OFF HYDROGRAPHY AND TOPOGRAYHY. -

The program for office work in this division for 1923 includes—
(a¢) Further study of field work projects to meet current demands
for charts, particularly on the Atlantic coast of the United States
and in Alaska.
(b) ‘Study of conditions in the Philippine Islands with the view of
adoi)ting ‘a.“general: program for the completion of the surve{' of
ippine waters and, in particular, to-determine the order in which
the unsurveyedareas should be taken up. . - T I
-1 (0)::Continted study of-cost analysis: of field work'to- determine
wherein further economies can-be effected: ..~ 0 i e

(@) Tnvestigation and-development of surveying: apparatus, par-
ticularly the various sonic‘methods of measuring-'dept% and fixing
‘the position of the surveying vessel. ' T
- ey {Cc_nnplet'ion‘ of the report on the aerophoto topographic‘survejv
.of the Mississippi River Delta. - T T

(f) Preparation of a manual of hydro%raphic surveying. - :

(7) Preparation and publication of United States: Coast: Pilots:
Section C, Sandy Hook to Cape Henry, and Part T,: Alaska. Prepa-
ration and publication of supplements or revision sheets of Coast
Pilots: Section D, Cape Henry to Key West, Porto Rico and Virgin
Islands, and Alaska, Part X1, Preparation and, if; possible, publica-
tioh of United States Coast Pilot: Section E, Gulf of Mexico from
Key, West to the Rio Grande, and Inside Route Pilot, Gulf Coast.

" DIVISION OF GEODESY.

... The program of office computations for the division of geodesy.for
1924, b%prQ]EQt,.l'S-"as follows: I T
‘d) TRIANGULATION ANp TrRAVERSE—Green Bay, Wis,, to Duluth,
Minn.; Mansfield to Naples, La.; traverse along Canadian boundary
0’ Mininesota ; El Reno, Okla., to Needles, Calif.; Pecos, Tex., to Colo-
‘rado Sﬁ)fiﬁgs, Colo.; Tacoma-Canadian boundary; Pasadena base]
triangulation .in connection with Texas-Oklahoma boundary; in
Maryldnd and' Louisiana; any special piece of work that may be
requested. ' o : '
- 49
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(b) Levers.~—In Alaska; in New England States; in Yellowstone
National Park; revision work in Oregon.

« (¢) AstroNomic.—Azimuths, latitudes, and longitudes along the
arcs of triangulation and lines of traverse given under (a).

(2) Gravity.—Computation’ and réduction of the gravity observa-
tions for the stations to be determined by two parties working this
year—one in ‘Alasks, the other in Texas. =~ ~ '

(¢) PusrLications.—Longitude, Latitude, and Azimuth Determina-
tions in the United States%y the U. S. Coast and Geodetic Survey
and other organizations; Studies of Gravity and Isostasy in Local
Areas; Triangulation Manual; Triangulation; Traverse, and Precise
Levels in t{he'{n’té’t_‘ib\r'oledxjtlil Carolina ; Precise Length Determina-
tions in California; Precise Léveling in Alabama; Geodetic Opera-
tions.in the United States, 1922-1924; Precise Leveling Manual.

DIVISION OF CHARTS.

The program for 1924 calls for the production of 17 new charts
and the reconstruction of 17 existing charts. A series of 10 special
inside-route charts, in strips, will also be prepared. A

‘ + ° DIVISION OF TERRESTRIAL MAGNETISM. -

* . The program for the fiscal year 1924 is as follows: Complete the
computation of the results for all of the observatories for the years
1921-and 1922 ; compute the observations at.field stations and:for. the
standardization of instruments at-the observatories as received ; tabu-
Jate the ‘earthquakes recorded at the five magnetic observatories as
received ; supply information to surveyors and engineers as requests
are received ; prepare for publication the results for 1921 and 1922 for
‘the- Honolulu, Cheltenham, and Sitka Magnetic Observatories; pre-
pare for publication the field results for 1923 ; prepare publications

iving complete data regarding the magnetic declination for the

tates of Florida, North éarolina, California, and Missouri; prepare
a new edition of Principal Facts of the Earth’s Magnetism ; establish,
-in cooperation with the”division of hydrography and. topography, a
compass school for the instruction'of the young: officers of the:bureau.

DIVISiON OF TIDES AND CURRENTS.; :

~ The program for the division of tides and currents for the year
ending June 30, 1924, is as follows; =~ e
The tide tables for 1925 will be completed, scanned for the detec-
tion and removal of errors, and submitted to the printer.
The current tables for 1925 will be completed and sent to the
printer. ‘ - S e
The sounding records received from the hydrographic parties will
be checked as received, so that no delay will be ogcasioped to the chart

division inthe publication of charts.. . . . _ g
_The bench-mark, records received will be’ computed for thgse: de-
manding immediate attention and the remainder kept up to date as
the force of mathematicians will allow. T o
- The manuyscript of a publication on the Tidal and Current Phe-
nomena of New York Harbor will be completed and sent to, the
printer about the first of the calendar year 1924. ' '
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The manuscript of a publication on the Harmonic Analysis and
Publication of Tides will be completed in August, 1923, and sent to
the printer. ,

The manuscript of a publication on Tidal Bench Marks in the
‘States of Delaware, Maryland, Pennsylvania, and New Jersey will
be begun during the fiscal year, but will not e ‘completed until the
following fiscal year. T

A study of mean sea level will'be taken’up during the fiscal year as
time permits, but no manuseript of a publication will be prepared
during the year. - oo

A study of the efficiency of the present method of tabulating and
reducing tidal records will be taken 'up during the year, looking to-
ward the saving of a considerable amount of the time .of the mathe-
‘maticians‘enga"" nth1$‘w§rk f') : , A C :‘( '. . ,
~fAn ivestigfion’ will be niade during the year and tests carried on
$h conriection with dévising a large tide gauge for our principal tidal
stations, looking toward a morg efficient ghuge than- the' present ‘one,
both ‘from the standpoint of more accurate records and economy. in
tabulating the records at this office. =" - S

The observations obtained on the current and tidal survey of San
Francisco Harbor will be analyzed immediately’ upon their receipt
from ‘the field; the results discussed and interpreted, and the manu-
seript of a publication on this im ortant piece of work prgpére’d for
early distribution to engirieers'and to the imterested public. In addi;
tion, the ilnprovément' to dur ‘present current predictions made. pos-
sible by this survey.will be incorporated in the. present current tables

for'the iisé of the mbriner, , S
‘i Yp‘general the work'of the division will be s6 arranged as to take
1ip immediately the work’ ipon which ‘the publication. of charts, and
the prosecution of the general ‘field work of the bureau.depend ; after
that the energies of the division Wwill be directed toward ﬁ){eeplng' its
tabulations and computations up to date and to issue in the form of
Sublications the large mass of material that has accumulated in 'the
ivision and which is of considerable value to the navigator, the

engineer, the scientist, and the public generally. .

DIVISION OF ACCOUNTS. '

" The program for this division will be & continuance of the duties
incidert to disbursing the funds appropriated for the operation of
this bureau, including the financing of aﬁ chiefs of parties at work in
the field, together with the verification of all accounts arising under
such advarnces. . _ . S

In compliance with directions from the comptroller general, new
records have been installed, including a daijly record in detail of al]
vouchers paid and ‘a classification’ of all expenditures by symbol
number. This, latter record is an elaboration of the old allotment
book and is in addition thereto: o o

‘ .1+ . INSTRUMENT ‘SECTION. = "

it

up the instrumental.equipment, to improve the same in harmony. wi
modern progress, to maintain the system of accounting for property
belonging to the bureau, and to continue to improve the method of
accounting in adjustment with necessity and convenience.

B ,T—hf; progr,ani for the, ensuing ﬁsé;ﬂ”y'e._a,f will be to continve to klee{;



Part IIL—IN THE FIELD.
CHAPTER L ‘
ACCOMPLISHMENTS IN THE FIELD DURING PAST FISéA?,YEKR.
Hnindaiz@um WORK,

The following is a statement of vessels at the dis osal of the U..S.
Cosst and Geodetic Survey at the beginning of the fiscal year:
Bache, Qosmos, Discoverer, Explorer, Fathomer, dydrographer, Ly-
doniq, Marinduque, Natoma, Pathfinder, Pioneer, Ranger, Surveyor,
Wenonah, and Yukon, total, 15, . The steamer Guide was transe
ferred to this service from the Navy Department on.Janyary, 23,
1923, and during the:remainder. of the fiscal year was undergoing, al-
terations to convert it for surveying purposes, having been built. for
mine-sweeping duty by the Navy. The Wenonah was returned to
the Nayy on February 6, 1923. , A .

. The following is a brief statement of the assignment of vessels at
the disposal of the U. S, Coast and Geodetic Survey .within,the

Bache—At the beginning of the fiscal year this vessel was under-
going repairs at Norfolk, and on July 21 hydrographic work was
commenced in the vicinity of the entrance to Chesapeake Bay. .. This
work extended from the beach to.the 100-fathom curve, and. was con-
tinuéd until November 3, when the vessel. proceeded to Norfolk.to
undergo repairs.. These repairs were completed, and the vessel left
Norfolk on February 7 and arrived at Port Arthur on February 28,
having stopped at. C‘i';arlestori, Jacksonville, and Key West en route.
During the remainder of the fiscal-year the vessel was engaged. in off;
shore hydrography in the Gulf of Mexico, in the vicinity of Sabine .
Pass, Tex., which work. was'in progress at the end of the fiscal year.
~_.Cosmas.—Was operated by the party on the steamer Surveyor, and
the 'worl’accomplished by this' vessel is covered in the statement of

the ‘Survdyor. '

" Discoverer.~—Alterations were completed, and the vessel left Phil-
adélphia, Pa., on ‘August 9, for Norfolk, Va., where minor repairs
were made and supplies taken on for the trip to the west coast. ' On
September. 25 the vessel’left Norfolk en.route to the, Pacific cogst,
afriving at Cristobal, Cana] Zone, on October 8, having stopped one
day at. Kingston, Jamaica. On October 12 the vesse] ';léft‘%b‘,lboa,
Canal Zone, and arrived at San Diegg on,October 27.' During the
trip from the east coast to the west coast deep-sea soundings were
taken and valuable data. for,navigational charts obtained. From
October 28 to November 10 minor repairs were accpmplished by the
ship’s’ force, and preparations weré made for unde;‘tnlgirégf'oﬁs iore
soundings in'the vicinity of San Diego. ~ On the latter date this'wdrk
’52 . - 3 ) v . c - Dy eyt
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wis commenced and continued until February 10 The work in-
cluded offshore soundings from the boundary line north to approx-
imately the entrance to San Diego Harbor and from the beach to the
1,000-fathom curve; also a close development of Cortez ‘Bank, the
latter piece of work being done in conjunction with the party on
the steamer Pionmeer. On February 13 the vessel left- San Diego
and arrived at San Francisco on the-same date. ' From this date

until M@rch 27 repairs were being mide and supplies taken on
‘board for the coming season’s work In-Alaska; also, the officers 'were
engaged in completing the records of the past season’s work- along
.the California coast. ‘On March 27 the vessel sailed from San
Francisco-and arrived at Seattle on March' 30. The work ‘on -the
past season’s records -of the’California surveys was completed and
the records forwarded to the office.- On April 20 the vessel sailed for
the working grounds in Alaska. A short stop was made at Ketchi-
kan-on April 25, and on May 2 the vessel-arrived at Uyak, having
placed’ & 'detached party at Kachemak Bay en route. During the re:
mainder of the fiscal year the party was engaged in survey$-in"She-
]ik({{f‘ Stmits in the vicinity of Portage Bay and a survey of Kache-
ma ay. ' ' ‘
‘Ewplo};'er.—From the first of the fiscal year until September 30
the vessel continued drag work and combined operations in Lynn
Canal and Icy Straits. The launch equipment was hauled’ ouitat
Ketchikan, and the vessel arrived at Seattle on October 20. -Dirin
‘the winter the records of the past season’s work were compléted an
forwarded to ‘the Washingten office, necessary repairs were ‘made,
‘3yndsupplies taken on board. The vessél left. Seattie on'March 15 to
resume field operations in ‘Alaska, arviving at Ketchikan on' March
20.‘."-:The".iu_hnoh'es‘fdssiﬂ” ed to''this party ‘were put into the water,
and the: vessel pro’q'g‘ede%l'lto Juneau with this equipment, arriving on
March 31.: On ‘April 3 field work was commenced, which is’a con-
tinuation' of the work in Ero ress during the previous season. ' At
the end of the fiscal year the drag work was extended to’Lemesurier
Island, and most of the deep water of Cross-Sound had’been covered
with a wire sweep. . : e
“Fathomer—This vessel has been employed in surveys' in the
Philippine Islands. From'the first of the fiscal year to Septeniber'7
this vessel was-engaged in surveys in the Sulu Archipelago, and-wis
aundergoing repairs at Manila from September 9 to November 10, and
résumed operations in the: Sulu Archipelago on Noveniber 16 and con-
tinued -on'this work until the close of the fiscal year. Coereetd
Guide~This vessel was transferred from the Navy on‘January 23,
- 1928, at Portsmouth, N. H.  On February 5 the vessel arrived at'New
York, whers alterations were made, and' at the ehd of the fiscal year
was at the Brooklyn Navy Yard undergoing repairs and having'a
sonic depth‘finder ifistalled.” - - G re o0 e
- Hydrographer<~From the first of the fiscal gear until October 14
thig ‘vessel Was~eﬁ§ﬁ'g’é&jupon~"sdrveys in the Gulf -of ‘Mexico-in‘the
vicinity of the ‘Chandeleur--and’ Bréton Islands. 'This ‘work com-
pleted the hydrography -whith ‘was started east of Pensacola in 1919
and extends west to the ‘Southwest Pass of the Mississippi River.
On October 14 the vessel left-Gulfport and-arrived at M'o'glle on ths
same day, and from that:date until November 17 ‘was ‘undergoing
repairs. The vessel arrived at Port Arthur, Tex., on November 22
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and was engaged during the remainder of the fiscal year in offshore
hydrography in the Gulf of Mexico in the vicinity of Sabine Pass,
ex. - . -
Lydonia~—Y¥rom the first of the fiscal year until September 18 the
ydonia was engaged in offshore work in. the ‘vicinity .of Cape
Blanco. On September 21 the vessel arrived at San Francisco, and
from this date until October 11 repairs were made and necessary
arrangements for the.trip to the east coast completed. During. this
period office wark on the records of the survey work off.Cape B%a,nco
were_completed and forwarded to the office.. On. November 11 the
vessel left San. Francisco and arrived at Jacksonville, Fla.; on No-
vember 30, having stopped en route at San: Diego, Calif.; Salina

Cruz, Mexico; Panama Canal; and Kingston,: Jamaica. Oceano-
graphic work was continued during the trip, and deep-sea soundings
were taken. After the necessary repairs incident to the long trip
were. accomplished, offshore hydrography was.taken up.in the vi-
cinity of St. Augustine, Fla. This work was, continued until; April
25, when the vessel proceeded to Jacksonville to undergo. repairs
and make the necessary. preparations for field work. On June 6
offshore hydrography was started in the vicinity of the Cape Fear
River, which work was in progress at the end of the fiscal year. -

- Marindugue.—Was employed the entire year in surveys in the
Philippine Islands. From the first of the fiscal year to November
5, engaged in surveys in the Sulu.Archipelago; from November 9 to
February 27, undergoing repairs at Manila; from March 2.to April
26 and .May 13 to the end of the fiscal year, engaged .in surveys in
the Sulu Archipelago, the period from April 28.to May 11 being
spent in Manila undergoing minor repairs. '

. Natoma.~—From the 1st to the 17th of July the vessel was under-
going repairs at San Francisco. On the latter date work was taken
up.in Carquinez Strait and Suisun Bay, Calif.. This work was con-
tinued until March 2, when work was discontinued and. the .vessel
Froce:e,ded to San Francisco, where arrangements were made for
laying the vessel up. The vessel was laid: up ‘on March 21 at San
Francisco for the remainder of the fiscal year. . . o

Pathfinder—This vessel has been engaged during the entire year
in suryeys in the Philippine. Islands. From the first of the fiscal year
until July 9 the vessel was undergoing repairs at Manila. .From
July 10 to November 25 the vessel was engaged in combined opera-
tions off the west .coast of Palawan Island. From November 28 to
February 10, undergoing repairs and completion of field records of
the past season’s work at Manila. The sailing from Manila was
delayed, owing to the death of the chief engineer, until February
28, when the vessel sailed for Sarangani Bay, where. work was in
progress from early in March until the end of the fiscal year.

Pioneer—Alterations to the Pioneer were completed:on August 9,
and the vessel left Philadelphia, Pa., on that date and arrived at
Norfolk on August 10. Repairs and preparations for the trip, to the
west, coast were in progress until September 23, when the vessel sailed
for San Diego, Calif. The vessel arrived.at San.Diego, Calif., on
October 29, having arrived at the Canal Zone.on. Qctober 5 and
sailed from there on October 12.. Deep-sea spundings were made
en:route and information of value to the navigator was accumulated
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on the trip. Early in November a cable survey was made from
San Pedro to Catalina Island. After the completion of this work a
survey of San Diego Harbor and offshore hydrography from San
Diego to Delmar, Calif., was made. This work was completed on
February 20. In addition to the offshore hydrography a detailed
survey of Cortez Bank was also accomplished during this period,
this' work being executed in conjunction with the party on the
steamer Discoverer. 'The vessel arrived at San Francisco on Feb-
ruary 22 and was engaged from that date until April 5 in making
the necessary: repairs, the completion of field records, and necessary
preparations for Alaska field work. On April 5; the vessel left San
Francisco and arrived at Seattle on April 8, sailing from Seattle
on April'20. During the stay in Seattle the survey records of the
work executed off the California coast were completed and forwarded
to the office: On April 25 the vessel arrived at Ketchikan, Alaska,
sailing’ May 4. The launch Wildcat was placed in commission at
Ketchikan and convoyed to the working grounds in western Alaska
in the vicinity of Cold and Morzhovor Bays, at which' place the
party arrived on May 18 Survey work was in progress in that -
vicinity at the end of the fiscal year.

Ranger—From the first of the fiscal year until the end of the year
the Ranger was engaged in wire-drag operations in Vieques Sound,
P. R. In addition to the regular bont equipment of the vessel the
launches Mitchell and Marindin were assigned to this party for
wire-drag work. ' ' e

Surveyor.—From the first of the fisenl year until November 27
this vessel was engaged in- general surveys in southeastern Alaska
on'the outer coast .from Noyes Island to Coronation Island and in-
side near :El Capitan Pass.’ After completing the field ‘work the
launch Cosmos, assigned to the party, was hauled out at Ketchikan,
and the vessel arrived in Seattle on December 12. TFrom December

.18 to March 26 the vessel was at Seattle undergoing repairs and
making arrangements for work in Alaska and the completion of the
field records of the past season’s work. On March 27 the vessel
sailed from Seattle. The vessel arrived on the working, ground on
March 31, at which time a continuation of last season’s work was
commenced and was in progress at the end of the fiscal year. After
placing parties in the ficld the vessel proceeded to Ketchikan and
placed the launch Cosmos in commission. ; :
. Wenonah—~From the first of the fiscal year until October 27 the
vessel wasengaged in general survey operations in Clarence Strait,
Ernest Sound, and Zimovia Strajt, and in addition to the topo-
graphic and hydrographic work an arc of precise triangulation was
measured in Clarence rS)trait and Dry Strait. After hauling out the
larger launches assigned to the party at Ketchikan the vessel ar-
rived at.Seattle November 7. From the latter date the party was
engaged in the completion of field records and in the preparation
of the necessary inventories and perfecting the necessary arrange-
ments. to transfer the vessel to the Navy, which was accomplished
on Kebruary 6, 1923. : ‘ *

Yukon.—This vessel was not operated during the ‘calendar year of
1922, but was placed in commission by the party on the steamer Dis-
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coverer in May, 1923, and was operated in connection with ‘that
party during the remainder of the fiscal year. - . e T
. The following launches were operated during the fiscal year..
. Mikawe—Was placed in commission early in,May and was en-
gaged in surveys in the vicinity of Southport, N. C., from that date
until the end. of the fiscal year. o L
... Wildcat.—Left Seattle April 25 and arrived at Icy Bay, southwest
Alaska, on May 27. From that date until September 27 a survey of
Icy Bay was made. On the latter date the launch left Icy Bay and
proceeded to El Capitan Pass, where she arrived October 7, and from
that date until November 25 was engaged upon a survey of El Capi-
tan Pass, this work being done in conjunetion:with the party on the
steamer Surveyor. After completing the work in El Capitan Pass
the launch was hauled out and secured for the winter at- Ketchikan
and the party proceeded to Seattle on the steamer Surveyor. The
Iatter part of April the Wildcat was placed in commission and con-
voyed to the western Alaska grounds by the steamer Pigneer and
was operated with that vessel until the end of ‘the fiscal year.: :
DeracHep Parties.—A survey of Lake Tahoe, Calif,, was made,
using the launch Mount Rose, belonging to the U. S. Reclamation
Service. This work was commenced on July 6 and was completed
on October 16, when the party was disbanded and the officers returned
to Washington and completed the field records of the season’s work.
Wire-drag party working in-the vicinity of Portland, Me., was
organized on June 4 and arrived on the working ground on June,11,
from which date until the end of the fiscal year.the mecessary pre-
liminary signal:building and control work was executed, and the
party was ready to commence the actual wire-drag work on June 30.
A .detailed topographic survey made at the request of the Bureau of
Standards of their grounds at Washington, D. C., was accomplished'
during the month of December. :
¢ ArriaL Surveys.—The necessary control for the aerial suryey of
the Mississippi River Delta completed during previous fiscal year
was executed between September 26 and November.12, and the office
work in connection with this survey has been in progress during the
entire fiscal year. This bureau has been ready to cooperate: in every
way .possible in aerial surveying, but the Air Services of the Army
and the Navy have been hampered by either lack of funds, equipment,
or personnel, necessitating a curtailed program. It is hoped that this
new branch of -applied science will receive its proper support in the
near future and that its importance as an accurate, rapid, and eco-
nomical method .of surveying and its value as a training school for
the personnel of the air service will be recognized. T P

3

. . L N . ' ) R P
SHIP AND LAUNCH HYDROGRAPHY PERFORMED DURING THE FISCAL YEAR. .

Ship hydrography: -~ . o Aten, squdre miles,

. Chesuapeake Bay approaches_.__ . ____ .. . ... .2_.. 1,547
.- Chandeleur-and Breton Sound.______.________.___ _______i ’ 978 .

_Sabine Pass and approaches, Tex_...__ ; LS 1,856

Florida, east coast — : o927

. North Carolina, off Cape Fear River_.____________ . . 148

» "California— - . T ’ s
- .Suisun Bay and Oarquinez Straits_. o e 40
San Diego Bay and southern California coast_.. . coeoweo__ . 4,216

Oregon, vicinity Coos Bay o o oo 201
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Ship hydrography—Continued.-

Alaska-— R Area, square miles.
Ernest Sound and Stephens Passage___ .- 114
. West coast of Prince of Wales Island______.______________._ 2, 886
Vicinity Shelikof Straits - e 79
Vieinity Cape Pankof e _— 101
Philippine Islands U — 2,527
oS - . :

: Total o e e 15, 504

Launch hydrogrupiny: o S .
Icy Bay, Alaska.._o.____________ - : ) 43
Lake Tahoe, Calif.-Nev. e e ’- 188"
Total-. VPR - ', 281

" Wire-drag si:rveys:'.‘ Sl T S S

i Porto Rico .- SR i : - 215
Southeastern Alaska D . e . 5068
Total - N il .81
Oceanography - .ol : - 840,000

This makes a total of 1,000,000 square miles of deep area sounded
by vessels of the bureau while making routine changes of station
between the Atlantlc and Pacific coasts since 1918. - N

Topography, Shore lino. Area. -:
Miles. | -8q. miles
20 .
i ... 83 5
.. cesofte 0 10 - 8
Tex:r;s \;ldnity sabino Pass caraes s : 28| 7
Virinity of San Dlego ...... 18
Sulsun Begr and Carquinez . .. 80 é(z)
on, vicinity.Coos Bay ........ 18 )
Sou heastern Alaska: e s h
ElCapItan PaSs....c.iuitiietiiiiiiiitiieiieaitaieeeetiaienaenaenrraaneann 44 T4l
Ernest Sound and Stephens Passage........ 253 L 241
West coast of Prince of Wales. .............. 153 85
Lynn Canal and Jey Straft ... ..oeiiiiii i it et 142 144~
Alaska: o .
D (520 58 38 63
Virinity Shelikof Straits Coivee - 128 122
Vicinity Cape Pankof........ PR 17| - 8
Philippine Islands. ...vcvvvvaveieninnnnnnaenes ‘326 | - 132
B 71N O A 1,313 903

'GEODETIC WORK.

Length of | Area cov-
od.

scheme. or

Trlaugulation precise: . Miles. | Sg. ‘milee.’

New Mexico and Colorado (Pecos-Colorado Springs arc) : 226 4,000
Idaho and Montana (Pocatello-Canada 8C)eee. ... vooeeeennnnn. cenn 125 6,000 .

Texas and Oklahoma, Texas-Oklahoma boundary. ceen .. 70 1,000

California, eart, 3unko investigauons. T vees - 200 | 12,000

. California, Pasadena base.... . .. .. ceee .. . 20 " 200

‘ Washi on, vicinlty of Tacoma. . 10 . ‘30

...Alaska, Dry Stralt . .............. 30 180

" Alaska (Cook Inlet-Fairbanks are). . 40 450

Total........... ettt eneter et naaenn e 720 23,840
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GEODETIC WORK—continued.

Length of | Aroa co¢-
schame. erod.
Triangulation, primary: Miies. Sq. miles.
Toxgs and Oklahoma, Texas-Oklahoma boundary......ccovvieivinnnann.. 25 125
California and Nevads, Lake Tahoe 20 - 200
NorthCaroUna,Capef‘earRlver........................................ . 5 15
Total........ e e ee ettt it et bttt taraaaans PR 50 340
Triangulation, secondary:
Maine, viciuity of Portland 5 15
North Carolina, vicinity of Cape Fear River. 5 15
Florida, vicinity of St. Augustine.. ..............cccv.eese 5 5
Louisiana, Mississt&pi River Delta.........c..c..oo.. PSSO 15 75
Texas, vicinity of 8abine Pass.....ccecveeereerenioieeecnceannn 20 155
California, vicinity of San Dieg0....cvueirieeenreeerneeecenennnn 5 18
. California, Carquinez Strait and Suisun Bay.................. 30 160
Oregon, Coos Bay to Coquille River.................. eeeeeean 10 50
Porto Rico, Vieques Sound.. .. ......ccceeiseeeeranncraacannnn 10 50
Alaska, Shakan Stralt and El Capitan Pass.. ................... 35 215
Alasks, Coronation and Warren Islands.........o..cceeeneenenn.n. 25 110
Alaskn, Tey Straft.. ..o o . iieiii ittt iaeicaiiiaiiaaanas 30 280
Alaska, Icy Strait, Cross Sound and Port Frederick 35 145
Alasks, Kachemak and Portage Bays.......... Y 20 ‘110
. Total...... eeenean S S U SRt i F 250 1,400
‘Traverse, primary: . L ‘ ' i
Virginia and North Carolina, Cape Hen?'-Currl‘tuck Sound................. 34 |, .
North and South Carolins, (fape Foar River-Myrtle Beach. ................. 54 ...,
Total.. ........... et et e a b e et ta ettt et raas B8 Jeeiiiiaionen
Baso lines, precise: . "
Now Mexico, Clayton base.........ccoeenvenennas N

New Mexico, Artesia base.

California, Pasadena base.. .

Washington, Des Moines base.

Alaska, Dg Strait base.....
0

Montana, Bozeman base.
Montana, Havre base.......c.covcuennena.. N OO
- e Y eernecenasaaas Nevessaracacssanans
Base lines, secondary: Alaska, Point Gustavus base..........ovevevenens F . 3
Reconnalssance: Texas and Oklahoma, Texas-Oklahoma boundary............. 180
Recovering and re-marking stations and revising descriptions: Kansas and
Colorado, thirty-ninth parallel and ninety-eighth meridian. ............o ool 700
Precise leveling lines: . . . B
Anchorage to Fairbanks, Alaska......ooiiiiiiiiiiiiirareceniaiinnaiann.s 2503
- Duluth, Minn., to Green Bay, Wis... 21
Rouses Point, N. Y., to Portland, Me.. 277
Yonkers, N. Y., to Providence, R. X. 142
Centralia to Cairo, M. ............. 118
Burlington to Anacortes, Wash. . 25
. Vicinity of Pasadena Base, Calif...... 60
Now Haven, Conn., to Springfleld, Mass. 76
. New Britain to Morris, Conn......... 2
Hartford, Conn., to Auburn, R. I 73
Livingston to Gardiner, Mont. . 20
District of Columbia.............. 8
Fox Farm Road House to Valdez, 129
B 7 1 L LR R R Y 1,481

SUMMARY. .

Precise triangulation
Primary triangulation.....
Secondary triangulation. . ...
Primary traverse................
Precise bave Hnes..............
Secondary base lines.........
Reconnafssanee............... N
}%ecovoriug and re-marking stations and revising

Procine 1ovellDg NS . .o..eeeie et iiaiaineeieieeiteeiraa e aiaaaaas |
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As usual, the field work consisted of the extension of the control
systems for geographic positions and elevations, the determination
of latitude; longitude, and azimuth by astronomic observations, the
measurement of base lines and the determination of the intensity of
gravity. - The several projects, either completed or on which progress
was'made during the year, are as follows:

1. The triangulation which is to run from the vicinity of Poca-
tello, Idaho, northward to the Canadian boundary, was about half
completed éuring the fiscal year by a party Wori{ing'during the
season of 1922 and in the spring of 1923. In the spring of 1923 a
base line was measured in the vicinity of Bozeman, Mont.

2. In June, 1923, a base line was measured in the vicinity of
Havre, Mont., near the intersection of the forty-ninth parallel and
the one hundred and ninth meridian; and after this measurement
_ the party: beié.p precise triangulation working westward from the

base line. * This work is a part of a cooperative plan between the
Coast and Geodetic Survey and the Geodetic Survey of Canada, by
which precise triangulation will be executed from the Pacific coast,
along the international boundary, to Lake Superior. The Coast and
Geodetic Survey will complete the work to the westward of the one
hundred and ninth meridian and between the Lake of the Woods and
a point on the boundary a short distance to the westward of Lake
Superior. The Geodetic Survey of Canada will undertake the work
from the Lake of the Woods westward to the one hundred and ninth
meridian. This great arc of precise triangulation will adequately
meet the needs of the two countries for surveys and maps along their
dovymon~border. If this cooperative arrangement had mot been
entered 'into;'féadhﬂmt}?’ would: have been-required to execute an
arc in its own térritory cloge-to.thie boundary to meet its surveying.
and mapping needs.

:-8, A-primary traverse was run from the vicinity of Cape Henry,
Va., southward along the coast to Currituck Sound, N. C. This work
was done to furnish horizontal control stations for hydrographic
and topographic surveys of the Coast and Geodetic Survey. '

4. A traverse was extended to the southwest from the mouth' of
the Cape Fear River. Its southern end is in the vicinity of Myxtle
Beach, S. C. It is expected that this traverse will be completed to
Charleston, S. C., during the fiscal year 1924, C
28, ‘The traverse party which executed projects 3 and 4, mentioned
ubbve'szpl_sQ;executed a small amount of triangulation in the Cape
Fear River,'N. C., in order to coordinate previous surveys and to
leave stations on which to base new surveys. - v

6. A precise base line was measured in Puget Sound just to the
north of Tacoma, Wash. Some observations were also made to
strengthen the triangulation done a number of years ago in the
vicinity of Tacoma, Wash. ‘ ' '

7. Upon request ‘of the commissioners of the Supreme Court
for the boundary between Texas and Oklahoma two parties were
organized by the Coast and Geodetic Survey, which made a recon-
naissance, erected signals, and made observations for the precise
triangulation which will extend along the boundary westward from
the triangulation of the ninety-eighth to the one hundredth meridian.
From there the triangulation Wil% turn northward, and a connection

64261—23- 5
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will- be made with the existing arc of triangulation running west-
ward from the vicinity of El Reno, Okla. By the end of the fiscal
,year the reconnaissance and signal building had been completed. The
observing for the triangulation will be completed early in the fiscal
vear 1923. By the agreement made between the commissioners and
the Coast and Geodetic Survey all of the field expenses except the pay
and allowances of the commissioned officers detailed for the work
were paid from funds available to the boundary commissioners.

8. The reconnaissance and triangulation which had been started
late in the fiscal year 1922 to the northward of Cook Inlet were con-
tinued during the summer of 1922 and in the spring 0f-1923. The
triangulation follows very closely the railroad which runs from
Anchorage northward to Fairbanks.

9. Shortly after the beginning of the fiscal year a party was organ-
ized in California which reoccupied a number of old precise tri-
angulation stations in order to detect, if possible, what movements
of the ground had taken place since the first establishment of the
stations from 25 to 40 years ago. This party started its work from
the stations Round Top and Mount Lola, near the eastern boundary
of California, and extended its work westward to the coast and thence
to the south a short distance beyond Mount Hamilton. It will be
necessary to establish astronomic longitude stations at some of the
triangulation stations occupied before final results of this testing
of the stability of the ground will be available. This work was
resumed by a triangulation party in the spring of 1923, and this
party was In operation at the close of the fiscal year. - :

10. At the request of Prof. A. A. Michelson, of the University of
Chicago, observations were made in the vicinity of Mount Wilson
and San Antonio Peak, Calif., from which to determine with extreme

“accuracy ‘the distance between ttvo points established on those peaks
which will be used by him in the determination of the velocity of
light. In order that the work might be done with sufficient accuracy
for the purpose a base line was measured over the plain-to the
southward of the range on which Mount 'Wilson and San Antonio
Peak are situated. Many difficulties had to be overcome in the meas-
urement of this base, which was nearly 22 miles long, because of the
ruggedness of the country and the presence of many orange groves.
In spite of the handicaps the party successfully measured the base.
In order to refer the length of the base line to the line between the
two peaks in question, observations for horizontal and vertical angles
were made at a number of points and the astronomic latitude and
azimuth were determined at a number of the triangulation stations
involved in the determination of the distance between the two peaks.

11. The important arc of precise triangulation extending from
the vicinity of Pecos, Tex., northward through eastern New Mexico
and then into Colorado to the thirty-ninth parallel was completed
during the summer of 1922. Work on this arc had been started
during the very early spring of that year. A number of monuments
along the boundaries between New Mexico and Texas and New
Mexico and Colorado were connected to the precise trlangulation,
thus enabling map makers to place these boundaries, or at least a
Eart of them, in their true geographical positions. Many of the

oundaries between States of the Union were established astro-
nomically, and, owing to the deflections of the vertical at the astro-



REPORT OF DIRECTOR, (OART AND GEODETIC SURVEY. 61

nomic stations-occupied in connection with the boundary surveys, the
boundaries. in-question are found not to be along a geographic par-
allel or meridian when connections are made between the boundaries
and the precise triangulation systems of the country.

12..:Prior to about 1909 triangulation stations were marked in a
rather inconspicuous way, and as a result the surface marks at a
number of the old triangulation stations were destroyed either
thou%htlessly or maliciously. There was nothing on the marks, which
usually consisted of blocks of concrete or stone, to show what they
represented. Since 1909 properly inscribed metal tablets have been
set into concrete or stone to mark triangulation and other surveying
stations of this bureau. All of the triangulation along the thirty-
ninth parallel- was completed prior to the adoption of the metal
tablets, and many of the surface marks of the stations have beerr
removed. A. party of the Coast:and Geodetic Survey was assigned
the- duty of recovering and re-marking and also redescribing tri-
angulation stations along that portion of the thirty-ninth parallek
which runs through Missouri, Kansas, and into eastern Colorado.
This work was completed during the season of 1922, and the party
doing that work also recovered, re-marked, and redescribed some
of the stations along the ninety-eighth meridian triangulation: in
Kansas.

13. The line of levels extending from Rouses Point, at the Cana-
dian boundary, in northeastern New York, to Portland, Me., was
completed during the season of 1922. Work on this line had begun
during the last month of the previous fiscal year. This line 1s'a
part; of the.general plan for the joining of the precise level systems
of the United ‘States and.Canada in order to avoid discrepancies in
elevation in’surveying, mapping, :and other engineering work along
the boundary between the two countries.

- 14: During the season of 1922 a line of precise leveling was ex-
tended from Yonkers, N. Y., along the railroad, paralleling the coast
of Connecticut, to the Rhode Island line. This leveling was con-
nected with bench marks established at a number of places along
the coast as reference points for tidal observations made in the past,
and also with the bench marks of a number of cities through which
the line ran. This line was run at the request of the Director of
the U. S. Geological Survey, and that organization cooperated to the
te:lx't:ent;‘tzf.furnis \ing an automobile truck for the transportation of

1@ party.
~15. During the spring and early summer of 1923 precise leveling
was executed in Connecticut from New Haven northward through

Hartford, Conn., to Springfield, Mass., eastward from Hartford to
the Rhode Islqnd line, and westward from the vicinity of Hartford:
to East Morris, Conn." This leveling .in Connecticut during the
spring of 1923 was done at the request of the U. S. Geological Sur-
vey, and a transfer of funds from the appropriation made for the
work of that bureau was made to the- Coast and Geodetic Survey to
pay about half-the expenses of the field work.

- 16. The precise leveling which- was done in Wisconsin during tlie:
latter part of the fiscal year 1922 was continued during the early
part' of the fiscal year 1923.. The leveling in question extends over
- the line. of traverse which had been estabﬁshed during the previous
calendar year.” The line starts at Duluth, Minn., and runs. through.
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Ladysmith and Laona Junction to Green Bay, Wis. When the work
was complete in Wisconsin the party was transferred to southern
Illinois, where a short line of levels was run in response to a request
of the Director of the U. S. Geological Survey.

17. Precise leveling was started in Montana, just to the northward
of Yellowstone Park,-late in the fiscal year 1928. This work will be
continued during the fiscal year 1924 and will provide elevations
alon% a number of roads through the National Park. . There will
also be leveling done to the southwest and the southeast of the park
for furnishing elevations for topographic surveys by the U. S. Geo-
logical Survey. This work was done at the request of the Director
of the U. 8. Geological: Survey, and most of the expenses of the
work are being paid by money transferred from that‘gureau to the
Coast and Geodetic Survey. et
~ 18. A short line of precise leveling was run in the State of Wash-
ington between Burlington and Anacortes for the purpose of con-
necting a tidal station at the latter place with the line of precise
levels which runs northward from Seattle into Canada. - = -

19. A small amount of precise leveling was done in the District of
Columbia in order to determine the elevations of a number:of.tidal
bench marks. et

20. Precise leveling was done during the summer of 1922 and the
spring of 1923 in Alaska along the railroad which runs from Anchor-
a%e northward to Fairbanks and along the highway from the latter
place southeastward to Valdez. This leveling has been requested
by the U. S. Geological Survey for a number of years;andithe:lack
of elevations along the routes has: retarded or greatly handicapped
the topographic surveying by that bureau. o

21. The district engineer of the Corps of Engineers of the United
States Army stationed at Duluth, Minn., has been cooperating with
the Coast and Geodetic Survey by testing the stability of a number
of bench marks established in the vicinity of that place. It is well
known that the action of frost will lift blocks of stone and concrete
unless .special precautions are taken in-the design of the blocks.
The bench marﬁs in question were of various sizes and shapes;-and
it is hoped that, from the results obtained in the testing, it will be
learned which is the best type of mark to use in high latitudes where
there is much frost action.

99. About 50 miles of precise leveling were run in southern Cali-
fornia in the vicinity of the base line which was measured in con-
nection with the determination of the distance between Mount Wilson
and San Antonio Peak, mentioned above. : , . B

23. During the summer of 1923 the astronomic latitude and longi-
tude and the intensity of gravity were detormined at a numbér of
traverse stations in Wisconsin and at a number of triangulation ‘sta-
tions in New Mexico and Colorado. The longitude work depended
on the receipt of time signals from the Annapolis radio station which
were recorded automatically on a chronograph. It was found that
the differences in longitude determined in this way were at least
equal in accuracy to the determinations which had.been made for a
number of years by means of signals sent over telegraph wires.

24. A party determined the value of gravity at a number of places
in- Kansas, Oklahoma, and Texas to determine whether there is‘a
relation between the value of gravity and the'densities of material
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below the earth’s surface. At the point selected for the observations
the densities of material were well known from borings for oil. - This
work was doné at the request of the U. S. Geological Survey, and if
it is found that there is a decided change in the value of gravity with
a change in subsurface density, it is possible that the pendulum may
besused ! for the discovery of extra light or extra heavy material
which will be of valug in oil investigations. A discussion of the
data collected will be made by the stafl 6f the U. S. Geological Sur-
vey. The chronometers used in.connection with the gravity observa-
tions were rated by time sighals sent from the Naval.Observatory
at Washington through the Ennapolis station and recorded automati-
cally at the several gravity stations. By the use of the wireless it
was possible to have stations at any place without regard to the Joca-
tion of land telegraph lines. o o
25, After certaininvestigations were carried ‘on in Washington
with apparatys‘used in determining differences of longitude by means
of radio signals 4 party was organized at Seattle late in the fiscal
year and proceeded to southeastern Alaska to determine. the astro-
nomic longitude and latitude at various triangulation stations.  The
party also determined the astronomic azimuths of certain lines of
the triangulation and the value of gravity. The latitude, longitude,
_and azimuth observations were for the purpose of controlling the
directions in the-precise triangulation of southeastern Alaska, which:
will be a part of the great arc extending from the State of Washing-
ton into northwestern Canada and into Alaska. The operations of
this party were greatly assisted by the cooperation of officials of the
Bureau of Standards, the Naval Observatory, and the Bureau of
Operatigns; of .thg' Navy Department. Time signals ‘especially for
the Alaskad party Wépb“qutgfnomgrale Naval Observatory through the
Annapolis radio station for five minutes each’ morning just Eefore
4,0¢locl., .. . .
S MAGNETIC WORK,

ek . . e

'The field work in terrestrial magnetism for the year may be

grouped under four heads:
1. The occupation of repeat stations for securing knowledge of the

secular change. ' v

- 2. Completion of the establishment of meridian lines and deter-

mingtion of the magnetic elements in Florida at the request of the

Florida Engineering Society. o ‘

8. Bstablishment of magnetic stations at county seats where no

obsérvitions had heretofore been made and at places where the old

stations are o' longer avdilable. : ‘ ,
4. Investigation of the possibility of locating deposits of magnetic

iron ore by means of magnetic instruments. .

et " TIDAL AND CURRENT WORK.

. TrpAL-OBSEEVATIONS, PriNcIPAL STATIONS. —Automatic tide gauges
awere in operation throughout the year at the following stations:

il Portland, Me. - + '] 5. Oharleston, S. C.
2" Boston, Mass. L : -} 8, Fernandina, Fla.
8. 'Philddelphia, Pa. - 7. Key West, Fla,

4. Baltimore, Md. 8. Cedar Keys, Fla.
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9. Galveston, Tex.

*10.

San Diego, Calif.

11. San Francisco, Calif.

12.

Seattle, Wash.

13.
14.
15.
16.

REPORT ‘OF DIRECTOR, COAST AND GEODETIC SURVEY.

Anacortes, Wash.
Olympia, Wash.
Honolulu, Hawail.

Ketchikan, Alaska.

Tmar OsservaTioNs, SecoNpary Srarions.—Tidal observations
were received from the following stations to cover a part of the year:

1. Bowdoin Harbor, Baffin Land. 80. McNears Landing, Calif.

2. Barge office, New York, 81, Oakland, Calif. .

3. Belmont Island, N. Y. 82. Pittsburg, Calif. " '

4, College Point, N. Y, ) \ 83. Refugio Landing, -Calif.

5. East Eighty-six Street, New York. 34. Suisun Point, Calif. -

0. Fort Hamilton, N. Y. 85, Tubbs Island, Calif. S

7. Fort Schuyler, N. X. 36. 'Tahoe City, Lake Tahoe, Calif,
8. Hell Gate arch, New York, 37. Bandon, Oreg. R

. North Third Street, Brooklyn, N. Y.

. Emnpire, Oreg.

10. Port Morris, N. Y. 89. Toke Point, Wash.

11. Romer Shoal Light, N, Y. 40. Anchorage, Alaska.

2. Spuyten Duyvil, New York. 41. Anguilla Islands, Alaska.

13. Tarrytown, N, Y, 42, Funter Bay, Alaska.

14. Willis Avenue, bridge, New York. | 43. Icy Bay, Alaska. A

. Atlantic City, N. J.
. Sandy Hook, N. J.

. Menefee Inlet, Alaska,
. North Point, Walter, Alaska,

17. Breakwater Harbor, Del 46. Olive Cove, Alaska. .
18. Aberdeen Proving Grounds, Md. | 47. Portage Cove, Alaska.
19. Washington, D. C. 48. Santa Anna, Alaska.

20. Alexandria, Va. 49, Shakan, Alaska.

21. Iishermans Island, Va. , . 50. Steamboat Bay, Alaska.
22, Fajardo, P. RR. 51. Union Bay, Alaska.

23. Balboa, Panama, Canal Zone. - 52, Kaflna, Hawail.

24. Cristobal, Panama, Canal Zone. 53. Kaunakakal, Hawaill ~*:::
25. Gandy Bridge, Tampa Bay, Fla.. :| 54.-Manila, P. L '

3. Pensacola, Fla.

. Burrwood, La.

. Chandeleur Light, La.
. Humboldt Bay, Calif.

Automatic tide gauges were kept in

. Panabatan, P. L
. Port Santa Maria, P, L
. Sibako, P. L -

operation throughout the year

at 6 stations on the Atlantic coast, 3 stations on the Gulf coast, 5
stations on the Pucific coast, 1 station in Alaska, and 1 station'in the
Hawaiian Islands, a total of 16 years of records. In addition, tidal
observations in connection with hydrographic surveys were made at
19 stations in the United States, with a combined length of 6 years
5.3 months; 1 station in Porto Rico, with a length of 9.8 months; 12
stations in Alaska, with a combined length of 2 years 10.7 months; 2
stations in the Hawaiian Islands, with a combined length of 5.7
months; 4 stations in the Philippine Islands, with a combined length
of 4.1 months; 2 stations in the Canal Zone, 2 years in combined
length; 17 stations received from outside sources, with a combined
length of 12 years 5.2 months of record; and 17 small series stations,
with an aggregate length of 6.6 months; making a grand total of 41
vears 11.4 months of tidal records received. .
Tare GaveE—An automatic tide gauge was installed at Atlantic
City, on the steel pier, and as the roughness of the water in this local-
ity made the use of a plain tide staff impracticable the tape gauge
was designed as u substitute. This gauge was installed, November 30,
1922, and consists essentially of a goat attached to a tape and oper-
ating in a vertical pipe in which the effects of the waves caused by the
winds have been damped. A fixed line on a reading board in the tide
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house serves as a réference from which the surface of the water may
be measured. :

PexsacoLa TIDE StaTion.—On May 2 a new automatic tide-gauge
station was established at Pensacola, Fla. This station, located at
the foot of South Baylen Street and fitted with the usual equipment,
ig in char%g of E. W. Holcomb, meteorologist of the U. S. Weather
:Bureau. Temperature and density observations, in addition to tidal
observations, will be made. : :

The new field automatic tide gauge, which was devised during the
year 1922 and constructed at this office, has been thoroughly tested on
the Potomac River at Washington for minor improvements and has
proven to be a very satisfactory surveying instrument. This new
gauge, which is portable, will aid in securing better observations for
use In connection with hydrographic surveys and obviate the necessity
of ‘meintaining one or ‘more paid tide observers with each hydro-

raphic party, thus securing increased accuracy at considerably
ecreased cost. :

TEeMPERATURE AND DENsSITY OBservaTions.—Temperature and den-
sity observations, frequently requested from this office by prospective
builders, by fishing concerns, vacationists, and especially by men
engaged in scientific investigations, are being taken and recorded at .
Diamond Shoals Light Vessel and at the following principal tidal
stations: ‘

1. Portland. 9. Galveston.

2. Boston. 10. San Diego.

3. Atlantic City. ° 11. San Franclsco.
4. Breakwater Harbor. 12, Seattle.

6. Philadelphia. 13. Anacortes.

6. Baltimore. 14. Ketchikan,

7. Charleston. 16. Pensacola.

8. Cedar Keys.

It is planned to gradually increase the scope of this work, so as to
include all of the principal tidal stations and as many of the light
vessels as possible.

Current observations for the year were made on six light vessels
on the Atlantic coast and on one light vessel on the Pacific coast. In
addition, short series of observations were made at four stations. 'The
‘combined current observations total four and one-half years of record.

Dulring the year current observations were made on the following
vessels:

Time employed.

Light vessol. State. Statlon.
Years. | Months,
Nantucket Sboals.......... ..o ... ..., Massachusetts.........| 1|  1l.........
Sootland.........- .../ New York............ 4
Ambrose Channel . ...do..... 4
FIro I81and. ..o oaveeroseoctmmeeiiinnnnnnenennaneslasees do.....,. 4
Cornfield Point.... Connecticut. 4
Diamond Shoals..cccevvene-. ...] North Carolina. P O N
Blunts Reef......ocoeetiemmnatiiiiiiiiiiaennnn California.............{ 1]  Tl.........
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Short series of observations were made at the following localities:

T Time
Locality. | Stations. egglllmefi,
AR Rnond Shimia Lishe Ve 1 o3
E] Capitan Pass, Aﬁskn 1 0.1
I0Y BAY, AlABKB.ccuoenmernernnreaseenasnesnnssesaeos e eeaen 1 0.1
PR (- S S SR UUUNRURTRN 4 2.3

During the past year an important current survey of New York
Harbor was made, This work, covering two months, was carried on
from 96 stations situated in the following waters: East River, Haf-
lem River, Hudson River, Upper Bay, Lower Bay, Newark Bay, Ar-
thur Kill, and Kill van Kull.



CHAPTER II.

PRESENT CONDITION OF HYDROGRAPHIC, GEODETIC, MAGNETIC,
AND TIDAL AND CURRENT SURVEYS. o

" HYDROGRAPHIO WORK.'

It has been found convenient to arrange this work in the form of
separate projects. These projects may be divided into two classes, as
foﬁ)lows (1) Unchangesable areas, (2) changeable areas which will
require cohtinuing operations for an-indefinite period.
l‘(?‘}1';‘—‘1;he'“ﬁr’st:'clas:s ere are offshore hydrography of the Atlantic
‘and Pacific coasts; wire-drag work on the Atlantic, Gulf, and Pacific
coasts, including Porto Rico and southeast Alaska; the first complete
survey of certain sections of southern and western Alaska, which are
of immediate commercial importance. No estimate is made of the
Aleutian Islands west of Unalaska, most of the area in Bering Sea
or Arctic Alaska, since their commercial development seems to belong
t6'thé distant future. For the offshore work we have planned to %o
seaward to a depth of 100 fathoms in the Atlantic Ocean and Gulf
of Mexico and to a depth of 1,000 fathoms in the Pacific Ocean.
‘When these.ocean surveys have been accomplished in accordance with
fres'ent' standards, there will be no necessity for-additional work in-
‘&ide "ot ithe »100-fathom depths on the Atlantic- Ocean:‘and: Gulf of
Mexico and the 1;000-fathom depths on-the Pacific. Ocean, except in
those places of comggi-a;tiv‘ely’ shallow depths, such as Georges Bank,
Nantucket Shoals, Diamond- Shoals, and the shallow coastal waters
which are subject to' constant changes. Likewise, after the surveys
of the designated sections of Alaska, the Hawaiian, and Philippine
-waters have been completed, the only additional work that will o re-
quired in these areas will be such as may result from changes in
localities of shallow depth, or where greatly increased commercial
importance necessitates more detailed surveys of small bodies.of
‘water, or where changes have resulted from publi¢ works undertaken

ubsequent to the original survey, and work in the Bering Sea and
Arctic Ocean. B N Lo .

The second class of work—chart revision and the resurvey of.the
‘bays and- inside' waters of the Atlantic and Pacific coasts of the
United States'and, to a lesser extent, of Alaska and the insular pos-
sessions—must be carried on indefinitely, just as we are to-day resur-
'veying waters that have been adequately surveyed several times in the
past. This is-due‘to:the fact that the forces of nature are continu-
ously cutting out and building up along the entire shore where the
formation is not solid rock, and also-to the fact that the industrial
development of the country is continuously changing both'the water-
ways and shore line by dredging channels, filling: in, constructing
viers, and other works. ‘In order that the charts may be kept up to

ate and be of real service to the mariner, it is necessary that they be

‘cortected from time to time to show these changes.

.67
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The oceanographic work which the bureau should carry on can not
be treated as a project on which any time limit for completion can be
given. At the present time there is an urgent need for the detail of
one able vessel on this work on the Atlantic coast, for the exploration
of the Gulf Stream is one of the problems that was laid down in the
organic act creating the Coast Survey. We have done very little
‘work of this kind in the hundred and more years of the existence of
the survey, and no work of any consequence has been done within the
last 30 years.

These projects do not include all of the work that should be per-
formed by the bureau in the line of hydrography and topography,
but it is believed that they do include all the projects that should be
undertaken at this time or in the near future, the other work to be
deferred until the completion of some of these projects. After the
completion of any of these projects the personnel and equipment that
had been employed on the project will be available for other work.

This other work includes hydrographic investigations beyond the
limits of the present projects and other special investigations. It is
clearly the duty of this country to perform its share of ocean investi-

ation, and there is a large field for such investigation in the Atlantic
Ocean and Gulf of Mexico contiguous to our coast but outside of the
100-fathom contour. There is a like need for such work in-the Pa-
cific Ocean outside of the 1,000-fathom contour, which is compara-
tively close to our coast. There are fishing banks seaward of the
1,000-fathom contour in the Pacific Ocean that should be investigated
for the benefit of our fisheries. There is a stretch of unexplored water
extending hundreds-of miles west of :the Hawaiian .group through
‘which our ships are required to pass. These waters are known to
contain many shoals, reefs, and rocks that are a menace to navigation.
The survey of these waters, together with resurveys of the shallow,
changeable offshore waters, would full%' employ any equipment and
personnel that would be released .on the completion of any of the
projects which require similar equipment. ,

Wire Drag, ATLANTIC AND &ULF Coasts.—Area to be dragged,
5,000 square miles (3,000 sguare miles of this area are on the coast of
Maine and includes much deep water). Owing to lack of appropria-
tions, it has been impossible to do any work on this project during the
last fiscal year, but a party was in the fleld at the close of the fiscal
year and work was to commence early in July.

ATrantic aNp Gurr Coasts.—Area of offshore work required,
162,000 square miles. .

Porro Rico anp VireiN IsLanps.—Area wire-drag work required,
approximately 200 square miles, mostly in Vieques §ound. All har-
bors should be surveyed and coastal water should be dragged.

Pacrric Coasr, CaLir., Wasi.—Area wire-drag work required, 1,360

uare miles. No work has been done on this project, owing to lack
of equipment and money.

CaALIFORNIA, WASHINGTON, OREGON.—ATea offshore surveys, 63,300
square miles. This project is divided into the following three sec-
tions, owing to the different conditions existing in each: San Diego to
Point Conception: Area, 17,000 square miles. Two vessels worked
on this project from November to February,and work in this locality
will be resumed during the next fiscal year. Point Conception to
Cape Blanco: The area required to be covered is 18,300 square miles,
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Cape Blanco to:Puget Sound: The area required to be covered is
28,300 square miles. Work was accomplished during the last fiscal
year and will be resumed during the latter part of the next fiscal year.

‘SouTaEAST ALAsKA.—There are approximately 6,500 square miles
to be covered by wire drag. S - :

- .DizoN ENTRANCE 10 CapE SPENCER.—On the outer coast the in-
shore and protected work to be covered has an‘area of 4,120 square
miles and the offshore work has an area of 9,230 square miles. .

Pacrric Coast oF Araska.—Cape Spencer to Attu Island. Incom-
plete hydrography area, 26,250 square rhiles. The surveys of a large
part of this are sufficient for present navigational needs. For admin-
istrative purposes it should be considered in the same class as the
changeable areas on the continental coasts of the United States. Ad-
ditional surveys will be made in. response to the demand, and the
ideal arrangement would be:to assign one or more parties each year
- toithis class:of work.. Two vessels.commenced work on this project
during the latter part of the fiscal year, which work will be continued
during the next fiscal year. : , y
-~ Exploratory or unsurveyed area, 120,465 square miles. Of this
area there are 40,000 square miles of immediate importance to navi-
gation. This includes the stretch of coast from Prince William
Sound to Unalasia Island. The party should be prepared to under-
take all classes of surveys. The type of organization would be that
of the Surveyor in 1920,

Arvssksa, BeriNe Sea, anp Arcric Ocrax.—Area unsurveyed,
497,345 square miles. Most of this area is of such a distance from
land that its survey is of no present navigational importance. The
stretch .of coast on: the north side of the Alaskan ‘Peninsula and ex-
tending from Unalaska Ysland to the mouth of the Kuskokwim River

romises to be of increasing commercial importance due to the large
Eshing industries and the possibility of the discovery of gold-bear-
ingsands, the characteristics of the shores of the Kuskokwim being
similar to those found at Nome. No work was accomplished on
this project during the present fiscal year nor is any contemplated
during the next year. :

Hawauax IsLanps—The unsurveyed ares is 10,280 square miiles.
Most of this area is deep water, which could be done by a steamer
of the Discoverer and Pioneer type. The hydrography of the bays
and close -alongshore, as well as the topography, would be done by a
detached party from the steamer living ashore and assigned a launch.
This work is much needed, but owing to. lack of appropriations it
has been impossible to do any work on this project during the fiscal
Year, nor 18 any: contemplated during the next.

In the present and previous annual reports there are printed dia-
grams of the condition of field operations. These diagrams are in-
tended to show in a graphic manner where our surveys are at present
adequate, or where surveys are needed, and the type of survey re-
quired to make our charts up to date and thoroughly reliable for
safe navigation. s ,

- To facilitate reference to the text and to the locality, diagrams
are. inserted showing the important steamer courses, the courses
being numbered to correspond to the paragraphs of descriptive
matter. - Using these sketches as base maps,q.[ have endeavored to
show the progress that has been made in the hydrographic. and
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topographic, work, using the same sequence in 'numbering the‘courses
and descriptive matter pertaining thereto. - . . R
‘A detailed snalysis of the conditions and the progress of the wor.
can not be given in this limited space, but there are. shown onithe
base maps the areas covered during the past year. - by
1. Deep-DraPr AroNesHorRe Course FroM THE: CaNapiaN BouND-
ARY 70 THE OUTER Limrr or Iste au Haur Bay.—The entire area
that this course covers is a region of ledges and.bowlders. The
ledges rise abruptly from the deep water, and the bowlders ordi-
narily lie singly ‘or in clustérs on an otherwise flat bottom, so that
the navigator can not depend on the lead :to_avoid them. The
thoroughfares affording an exit to the Bay.of Fundy from-Passa-
maquoddy Bay and St. Croix River have been wire dragged;:also
an area 15 miles in length between Machias Seal Islands and Petit
Manan Island. There is still remaining a large area as yet un-
touched by the wire drag. There are a pumber of towns along this
course ‘that depend on water-borne traffic for shipping out their
{)roduce and receiving their supplies. The commerce: consists of
umber, fish, fuel, and miscellaneous merchandise, constituting the
gupply of the smaller and larger fashionable resorts, of which the
largest is Bar Harbor, Me. -The exceptionally- rocky :coast .makes
it certain that a wire-drag survey will result in the discovery of
many rocks that now endanger the safety of commerce over this
-course. (See fig. 5, opposite.) T
9. FreNcaMaNs Bay.—This body of water lies westward of
Schoodic Peninsula and eastward of Mount Desert Island.::Xt:ds
the approach to the  town and-i [%)rmht;wsummerf‘resdrﬁ §F 'Bar
Harbor, Winter Harbor, Southwest Harbor, Northeast Harbor, and
many small villages and naval coaling stations on the north side of
Eastern Bay: The bay is frequented by many passenger steamers,
yachts, small craft, fishing vessels, and a few cargo vessels. - This -
area has been dragged to a line extending westward from Schoodic
Tsland whistle buoy, though not to depths' now considered necessary.
The value of the work is further impaired by the necessity of pass-
ing over not less than 14 miles of undragged, doubtful area in-order
to reach the bay from the open sea._ (See fig. 5, opposite:). .4 e
" 8. Inranp THOROUGHFARES FROM MOUNT %Esnmlsmm‘ 7o Roox*
LAND.—There is a series of valuable inside passages‘along the Maine
coast that are very narrow in places and wind between rocky ledges.
Owing to the nature of the bottom they are in particular most likely
to be obstructed by pinnacle rocks of the extension of narrow ridges
out into the channel. The only part of these channels which has
been dragged lies between Bluehil})‘Bay and the western entrance of
Penobscot Bay. The results obtained have been so startling that they
clearly indicate dangers in the use of channels that have not.been
dragged. (See fig. 5, opposite.) : : SRR
4. Prnosscor River.—This river, emptying into the head: of Pe-
nobscot Bay, forms the approach to the towns of Bucks ort;'Winter.
port, Hampden, and Brewer, and the city of Bangor, ¢ e latter two
at'the head of navigation, about 24 miles above %ort'P'omt Light-
house, at the entrance. It has considerable trade in regular steamers
drawing about 10 feet, and many vessels trading to Bangor draw as
muth as-18 feet.  Practically the entire river above Bangor is used
in lumberifig. - From thé mouth of the river:to ‘Bangor there will
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be no positive certainty of the absence of all dangers to navigation
until the area has been dragged. (See fig. 5, opposite p. 70.)

5 PznoBscoT Bay.—In Penobscot Bay every port has benefited by
the practical completeness of the wire-drag work. There are, how-
ever, some of the less important sections to be dragged, and some of
the approaches from the eastward are not yet comp%eted. The wire
drag, as used by the Coast and Geodetic gurvey, was developed in
this region, and some of the area was not dragged to the depth now
believed necessary. The size of vessels has Increased rapigly, and
additional work is necessary to protect this increased draft. (See
fig. 5, opposite p. 70.) As it has required time to solve all the
problems involved in dragging to this greater depth, it is probable
that much of the deeper part of Penobscot Bay which was covered
during the development of the wire-drag apparatus will later have
to be dragged to a greater depth.

6. Penopscor Bay 1o Casco Bay (Deep Drarr).—The coast of
New England throughout its length presents practically one uniform
problem to the hydrographic engineer. Surveys of varying degrees
of completeness have been made of the entire area, and 1t is possible
for navigators to select channels which are apparently safe. They
would be of ample depth if it were not for the ice-worn ranite
rock or the large bowlders deposited during the glacial periO(%. The
lead line is not adapted to find without assistance dangers of this
character. This thoroughfare presents uneven and rocky bottom
between Monhegan Island and the eastern entrance to Casco Bay
which should be dragged to remove all doubt of the existence of
-pinnacle rocks or small ledges. (See fig. 5, opposite p. 70.)

7. Penopscor Bay 10 -Casco Bay (MoperaTe Drarr).—¥rom the
western entrance of Penobscot Bay to Casco Bay there has been no
wire-drag work done. The inside route is constantly used by coast-
ing steamers, but it is certain that it has within its limits many un-
charted rocks, some known locally and some unknown. (Seec fig. 6,
opposite p. 72.)

"8. Boorusay Harsor.—This forms the approach to the town of
Boothba% Harbor and numerous smaller summer resorts. It is fre-
quented by many vessels and by & large number of fishing boats and
pleasure craft in summer. It is one of the best anchorages on the
coast of Maine, and is much used as a harbor of refuge by all classes
of vessels. This area is in urgent need of a wire-drag survey. (See
fig. 6, opposite p. 72.) , . -

9. Kennesec River—TIt is the approach to the cities of Bath and
Augusta, the towns of Woolworth, Richmond, and Gardiner, and
numerous smaller villages and summer resorts. The river has con-
siderable water-borne commerce, the deepest draft bein about 21
feet to Bath and 14 to Augusta. There 1s urgent need %or a wire-
drag survey of the river. ggee fig. 6, opposite p. 72.) .

10. Casco Bay.—Casco Bay an%i the approaches to Portland have
been dragged, with the result of finding numerous uncharted shoals,
thereby furnishing important evidence of the need of carrying the
survey to the eastward and westward to a junction with completed
work. A resurvey of inner Casco Bay is badly needed, the glaciers
having left a series of long, narrow, and dangerous ledges, which
requireicloser examination. ~ (See fig. 6, opposite p. 72.) -
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11. Portranp HarBor axD Arrroacuirs.—These have been dragged,
and all dangers to navigation are shown on the charts. (See fig.. 6,
opposite.)

12. PortLaND T0 PorTsMouTH (MODERATE Drarr).—Westward of
Portland the succession of sand beaches, of which Old Orchard is the
best known, might appear to indicate an absence of rocks in this
region. The depth of sand above the underlying rock is not great,
however, and pinnacle rocks occur outside these beaches. There is a
gap in the wire-drag surveys between Cape Porpoise:-and Cape
Elizabeth which must be completed to make this portion.safe. A
party was in the field at the end of the fiscal year, and work on this
projéct was started early in June. _(See fig. 6, opposite.) L

13. PortLanp 10 CaPE ANN (Drrp Drarr).—The region from
Boon Island to Isle of Shoals is very rocky, and its importance as
the approach to Portsmouth is well recognized. The area has been
covered by the wire drag, which now forms a continuously dragged
area from Cape Porpoise to within 10 miles of Cape Ann. (See
fig. 6, opposite.) ’

"14. Porrsmour Harpor.—This area has been dragged, and all
dangers to navigation are known. (See fig. 6, opposite.) -~ . .

15, Massacuuserts Coast Norru o Care ANN.—From the New
Hampshire border to Cape Ann the shores are entirely different from
those to the north or south. There are high sand bluffs in places
and low sandy shores in others. As a result the depths along the
shore are changeable and though they have been' recently. surveyed
they will need further attention. (See fig. 6, opposite.) :

16. Care ANN To Care Cop CaNaL.—A completely dragged area
extends from Cape Ann to Cape Cod Canal and from the head of
Buzzards Bay to Sakonnet Point, R. I. With the exception of the
areas near the shores of Buzzards Bay this important survey is
complete. This work was made especially necessary by the opening
of the Cape Cod Canal in 1915, the original surveys having been
made while the commerce of the region was relatively unimportant.
A number of shoals were found of less than the proposed canal depth.
It was important not only to find those shoals of less than the pro-
posed canal depth but also those which might become a menace at
some future date in case it should be necessary to deepen this canal
to take care of the largest vessels. With this view the drag was
carried at a sufficient depth to meet such requirements. Even should
a depth of 40 feet be adopted for the canal the present surveys of
the approaches will be found adequate, and where less depths have
been found the information will be invaluable to the engineers mak-
ing the improvement. (See fig. 6, opposite.) Ny

17. Frox Boston Soura Outsioe Care Cop.—Much of the traffic
between eastern New England and points west and south passes out-
side of Cape Cod; most of it through Nantucket and Vineyard
Sounds. Off Cape Cod the surveys are not complete. In Nantucket
Sound the entire route is through channels bounded by shifting sand
and requires frequent revision work. In one part of the channel most
used—through Pollock Rip Slue—a shoal was formed in the last
few years that has been steadily narrowing and decreasing the depth
of the channel. A resurvey of part of this route is needed every
few years to insure safety to navigation. No rocks occur eastward
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of Cape Cod, but ‘in the north half of Nantucket Sound and the
western part of Vineyard Sound large bowlders occur and wire-drag
work is needed. At present vessels must pass over 10 miles of un-
dragged area in following the best channel through Vineyard Sound.
(See fig. 7, ogposite p- 14.) )
+1 18+ FroM Care Cop CanaL THrouar Buzzarps Bay.—This route
has been dragged to the eastern limit of Long Island Sound. (See
fig. 7, opposite p. 74.) ,
19. Narracanserr Bay.—This area has been dragged, with the ex-

- ception of the thoroughfare leading through Mount Hope Bay to

N

Fall River and the small stretch to the north and east of Prudence
Island. (See fig. 7, opposite p. T4.) S ,

20. ENTRANCE TO NARRAGANSETT Bay, Brock IsLanp Sounp,
Fisuers Is.aAND SOUND, AND ‘THE ICASTERN ParT oF LonNg IsnaNDp
Sounp.—These. areas are practically completed, with the exception
of the central and western parts of Long Island Sound, which remain
to be dragged. (See fig. 7, opposite p. 74.) .

21. Gurr or Maine—The portion of the Gulf of Maine of which
the bureau makes surveys may be considered as lying to the westward
of meridian 67° 0’ and extending to Nantucket Shoals. This entire
area has been inadequately surveyed, as it was accomplished at an
early date when both the appliances and the methods were far in-
ferior to those of the present day. Not only are the soundings ob-
tained. insufficient, but many of them are not located correctly on the .
charts. A good example of this is the discovery several years ago
that only one shoal rock exists on Cashe Ledge, where two were
chaxted, and that Sigsbee and Ammen Rocks, formerly shown 4 miles
apart,-are:really. the. same -rock: .. These. defects in ‘the charts are
serious for two: reasons: ‘The trans-Atlantic steamers approaching
the ports of northern New England, especially Portland and Boston,
are unable to depend on the charts of the gulf sufficiently to locate
themselves accurately by sounding. This is particularly serious
auring the fogs of summer, which often extend far out to sea ande~
last for days, and the winter snowstorms. In addition to this the
fisheries of the Gulf of Maine are an important national asset. Not
only are many important fishing banks uncharted, but the limit and
depths of known banks are not correctly given. Besides, there is not
at present enough information available as to the character of the
bottom. - The knowledge of rocky bottom may lead to the discovery
of good fishing'grounds. (See fig. 8, opposite p. 74.) :

22." NanTucker SmoaLs To ‘Grorars EANKS.—Extending eastwar
from Nantucket Sound there is an immense shoal area, consisting of
sandy ridges which are shifted by the waves and currents. Nan-
tucket Shoals extend about 50 miles offshore; then there is a deep
channel followed by ridges. It is readily seen that it is important
to keep the channel surveyed and to examine the adjacent shoals to
detect changes; but it might readily be asked, What is the use of
surveying such areas as Nantucket Shoals, which vessels are most
careful to avoid? TFirst, it is necessary to be certain that the outer
limits of these shoals are clearly defined in order that they may be
avoided; second, the shoals are important fishing grounds; third,
more: careful surveys may develop safe channels for coastwise navi-
gation, channels which are already indicated on the charts but are
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upsafe to use because of inadequate surveys. Due to the constant

changes the existing surveys are nowhere adequate. The shoals are

so numerous and the channels so intricate that a difficult problem is

resented in their examination by accurate methods. .The ground

shing, which has in recent years assumed large proportions,-is
steadily moving seaward. During the winter Nantucket Island is
the headquarters of this industry.. Not only do the present charts
lack the needed information in the search for new ground, but the
absence from the charts of existing shoals is a source of danger to the
boats running to and from the harbor. Breakers often: occur where
there is ample depth for boats when the water is smooth. This ‘is
an excellent example of how a région usually avoided by commerce
may be of importance to an industry which furnishes part iof the
food supply of the Nation. (See fig. 8, opposite.) LS

93. TraNs-ATLANTIC ApProacH T0o New York.—There is scarcely
any part of our coast where correct soundings are of more impor-
tance than in the approach to New York from the eastward, as all
trans-Atlantic -steamers bound to that port pass over ‘this area.

Many of them have to depend on soundings for safety. A fairly
ood ‘survey of this area 1s available, but additional- work:should

ge' done by modern methods in the portion out of sight of land, so

that the needs of the enormous traffic will be met. (See fig. 9, oppo-

Site,) N L. ; .

94. From Pornt Jupite To NEw York.—It is almost unnecessary
to go into particulars, except to make it clear:that ithe: central and
western parts of Long Island’Sound-remain to be dragged: This -
work will be undertaken'at ‘the earliest opportunity. At present
New York Harbor has but one exit to the sea for deep-draft vessels—
by way of the Lower Bay and through Ambrose Channel over Sandy.
Hook Bar.  The. other exit—through Long Island Sound and Bloc
Island Sound—is obstructed by ledges at Hell Gate, in the East
River. The'project to remove these and secure a de?th of 40 feet

~~is now in progress. Before it is completed channels of this depth in
the Sound should be examined with the drag to make certain they
are safe. This would also apply to Fort Pon and approaches; if:the
proposed trans-Atlantic terminal is located at';that  #place. The
project to deepen East River to 40 feet makes: itinécessary to be cer-
tain where the channels with such depths are located in Lon%‘1 Island
Sound. The work done in Block Island Sound has defined the lirnit
of such depths in -the eastern approach to Long Island Sound, and
it is urgent that the entire area should be completed without delay.
The approaches to all the harbors on Long Island Sound should.bé
dragged. The shoaler bays are used extensively by motor boats;iand
the number in operation for a given area is probably -greatgr"tha_n
anywhere else in the United States. (See fig. 9, opposite.) ' .

. 95. Hupson River—The Hudson River 1s a va uable waterway
between New York and Albany and is a part of the canal system
of the State.- A few years ago a_dangerous rock was. found directly
on the path of steamers between New York and Albany. With ‘such
a possibility all the doubtful parts of the Hudson should be dragged.
(See fig. 9, ?)posite.) ' : -

"96. Nrw Yorr Harsor—New York Harbor has had a recent sur:
vey, but ‘as it is an area subject to change it will require a survey, at
least in part, every few years. (See fig. 9, opposite.)
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97. Coast oF New JErsey.—Along the most of the coast of New
Jersey the character of the bottom is such that the exact existing
depths should be ascertained beyond all doubt, particularly as shoals
dangerous to coastwise traffic have been reported from time to time.
The only reliable surveys along this stretch of coast have been made
in connection with searches for these reported shoals. Eastward of
Cape May there are shoals that need a resurvey. A survey of this
area in the vicinity of Cape Henlopen was made in 1920. The sound-
insg lines were carried out to sea as far as the 100-fathom curve.
(See fig. 9, opposite p. 74.)

98. DeLaware Bay.—Delaware Bay has as its most marked char-
acteristic a series of narrow, fairly deep channels separated by long,
narrow shoals. These shoals are subject to change. A survey 1s
needed now, and one should be made about every 10 years in the en-
trance and -at longer intervals in the upper bay. While dredged
channels aré maintained for most of the distance from the entrance
of the bay to Philadelphia, vessels of moderate draft use the other
channels.  In view of the importance of the cities at the head of the
bay and on the river, it is highly important that the needed survey
of Delaware Bay be made so that a chart of the proper standard
may be issued. (See fig. 10, opposite p. 76.)

99. DELAWARE Bay ENTRANCE To CHESAPEAKE Bay.—From Dela-
ware Bay entrance to Chesapeake Bay there is a succession of shoals
and banks. Many of these are buoyed so that moderate-draft vessels
may pass inside of them. In certain regions it is of the highest im-
portance that the survey should be correct =nd kept up'to ate. . At
only one place has a ¢comprehensive survey been made, and this was
the investigation ‘of ‘o’ repertdd shoal:: ~.asF =77 1 7

30. Cresareaks Bay anp Trmurartis—These have been exten-
sively surveyed in recent years, and a large number of tributaries
will not require resurveys for many years. This is also true of the
Potomac River. The parts which need resurveying are parts of the
bay from Cape Charles to a point opposite Annapolis, parts of the
James River, and the Rappahannock and Susquehanna Rivers. The
entrance has been recently surveyed, but another survey will prob-
ably be needed in 10 years. Owing to the shifting sandy bottom
the bay is greatly in need of examination at critical localities where
depths are near the draft of vessels, frequent reports indicating
the presence of new shoals. (See fig. 10, opposite p. 76.)

31. CuEesarrarr Bay ENTraNCE TO CaPE HaTTERAS.—The diagram
shows the tracks for both the light-draft and deep-draft vessels. A
party worked just south of the entrance to Chesapeake Bay, where
shoals had been reported, during the first part of the fiscal year.

32. ALBEMARLE Sounp.—Albemarle Sound and its tributaries, with
a few exceptions, have been resurveyed within the last few years
and will not require resurveying for a long time. The uncompleted
portions, including the North and Alligator Rivers, should be fin-
ished in the near future, as they form part of the project for a
through 12-foot channel of the inside waterway route. The Chowan
River, which is the western extension of this sound, should also be
finished, and then the surveys of this region would be in a most satis-
factory up-to-date condition. (See fig. 10, opposite p. 76.)

64261—28—¢
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33. Croaran Sounp.—Croatan Sound, connecting link between
Albemarle and Pamlico Sounds, has recently been resurveyed, but the
depth is so near to the draft of the vessels using it that the surveys
will have to be revised from time to time. Changes in the main
chan)nel have occurred within the last two years. (See fig. 10, oppo-
site. :

34. Pamrico Sounp.—Pamlico Sound has additional  importance
owing to its relation to the inland waterway route. The eastern half
of -the sound is well surveyed, but the entire western half and the
Neuse River, in addition to its local use as part of the through 12-
foot channel, has not been completed. The survey was In progress
up to October, 1920, when it had to be discontinued owing to the
steamer proving unsuitable and too expensive to operate. (See fig.
10, opposite.)

35. DiamMonp Smoars.—Diamond Shoals, off Hatteras, should be
resurveyed chiefly to to determine changes in their extent and par-
ticularly to obtain a knowledge of the correct depths on the seaward
side. (See fig. 10, opposite.)

36. Care HATTERAS To WINYAR Bay, S. C.—Nearly the whole of
this area is in need of a new survey, as those areas now charted are.
not in sufficient detail for modern navigation. Next to Diamond
Shoals in importance to coastwise navigation are the shoals extend-
ing seaward from Cape Lookout and Cape Fear. They are subject
to change and should be examined at short intervals. (See fig. 11,
opposite.) . s _

37. Winyax Bay To Frrnanpina, Fra.—This region has been-
recently surveyed, the work extending out to the 100-fathom curve.
The topography of the immediate coast line has also been revised,
the work extending from Bull Bay south to Savannah. The results
show many changes of importance to small craft.

38. FERNANDINA TO THE FLORIDA REEFS.—Irom Fernandina to the
Florida Reefs the area of moderate depths continually narrows, until
at Palm Beach the distance to the 100-fathom curve is very small.
The completed survey referred to in paragraph 37 extends south-
ward to a little below St. Augustine. "South of St. Augustine’the.
bottom is probably not subject to change except as noted below, and
the surveys, while by no means complete, are fair. Off Cape Cana-
veral and outside the southern half of the Indian River there are
extensive banks and ridges in urgent need of resurvey. Known
depths of 11 to 16 feet a long way offshore show the need of further
surveys to make certain that all the shoals are correctly charted.
From Jupiter Inlet to Fowey Rocks, where the Florida Reefs begin,
the deep water approaches so close to the shore that it will be a slight
task to complete Inshore work in connection with the offshore sur-
veys. (See fig. 11, opposite.) : .

39. GENERAL, ATLANTIC, AND GuULF Coasts.—An explanation of
the method used in verifying the location of a vessel by sounding
when objects on shore are obscured by distance or thick Wegthel‘ w1
show why accurate charts are particularly needed from New York
to Palm Beach and from Key West to the Mexican border. At
fixed intervals the vessel takes soundings, which ‘are plotted to the
scale of the chart on tracing paper, and this is moyed over the chart,
keeping the line joining the soundings parallel to the course of the
vessel until the soundings agree with those shown on the chart. If



NORTH

US.Coast and Geodetic Survey

P E N N A. = )
wt 1renton |
/
Philadelphia 4 35 A
Chesters” o /
e s ‘f’il‘_“‘.";gg“ i /,/I
> /7
¢ /i
: - > Y7/
MARYLAND \ i /1
Baltimoreg 4 N /7
) \\ ////
Annapolishy ¢ ™ Z /39
Washington™p / |. ¢ 8 e //
q | ‘
Y i | /
= \ ‘
\ —_——— 17
\ 9 1=/,
30-g; \\ 11/
O‘&Q \ >\A. //
) \;"’ : //
K3 AN p A 4 ."./// 29
Vi1 RGN IEeAD VT ian il
°°»> O \xu / //
D(_ ‘
AN l§* // /
;’ 0 / /ég
V"%v Recently surveyed—Safe..
P
Norfolk I (s
— LT VIRREE
\\ \
\SI\
A1bemar’ ‘f""a \\\\
N \\
3 \
CAROLINA Te\ \

C.&G. S Print



U.S.Coast and Geodetic Survey I I

iC é Hatteras
—~ Diamond
- /3)5/5/700/5

4'€us¢ R.

NORTH CAROLINA Beaufort

\ -
\ 74
E 7 /
' ~
/%e Fear el NN CAROLINA
e ’/ }’Fyln_g Pan Shoals ~ ~
pA / N
-’ .
~ , \

74
i o S
A
o 5 Lt
eorgetown A
,/ S. CAROLINA [l
/ - @4 Bay |
/ apge Romain
Charleston
/

Savannah W

GEORGIA /
»

p 37
CONDITION OF SURVEYS
ALONG MAIN STEAMER ROUTES

0
v 39 June 30,1923

Recently surveyed -Safe

Fernandina

Not recently surveyed —
A

Jacksonvﬂleg/\ 88 Dou e ———

C.&G. S Print




REPORT OF DIRECTOR, COAST AND GEODETIC SURVEY. 17

the charts are correct and based on a sufficiently modern survey, the
method is one of the best known for verifying the ship’s position.
If, on the other hand, the soundings are tew and far apart, so that
the ship’s soundings fall between them, and if those on the chart are
wrongly aflaced, this method becomes much more difficult, and an
accidental agreement may lead the vessel into danger. )

j.From New York to Cape Hatteras the charts, while fairly good,
are by no means good enough to meet the full needs of navigation,
but the work required to bring them up to date has been postponed,
as the need for resurveys has been more urgent farther south. Up
to a few years ago the offshore surveys from Cape Hatteras to the
Florida Reefs were almost unbelievably deficient. This condition is
being remedied as rapidly as possible, and between Winyah Baf,
S. C., and St. Augustine, Fla.; the offshore work out to the Gulf
Stresm iscomplete. It is important that this work be extended both
porth and south from its present limit as rapidly as possible. With
adequate funds full advantage can be taken of the season, and by
working north in the summer and south in the winter the cost of
the work will be greatly reduced. (See fig. 11, opposite.)

40. InpiaN River—There have been no recent surveys of these
_ waters. Revisionary work is needed. (Sce fig. 12, opposite p. 78.)

- 41. BiscayNE Bay.—Recent surveys have %een made of this area
out to the 100-fathom curve in the vicinity of Miami and as far south
as Fowey Rocks. -(See fig. 12, opposite p. 78.)

42. Vicinity or Fowey Rocks LieuT.—No recent surveys have
been made. The present surveys are not sufficient in detail.

---48, CoasT OoF IFLorma ¥roM PaLm Braca Arounp 10 CEDAR
Keys.—For a:distance along the shore of 567:miles from Palm Beach
couthward around to Cedar Keys on the west coast of Florida coral
reefs are found, in some places more abundant than in others. Coral
reefs, whether the result of disintegration or of a building up by
animal growth, are found in a great variety of forms and in vast
numbers of shazg).projeot’ions from the general bottom, where condi-
tions :are: favorable for the growth of coral. "While we are informed
that an enormous number of uncharted rocks exist in this region,
due to the fact that they are so numerous and that the region is so
large, an effort has been made to first drag areas of the coast used
by commercial and naval vessels because of both the time and cost
mmvolved. Wire-drag work is accordingly undertaken in localities
where there are commerce and naval operations. To accomplish even
this will require years of work. Westward-bound vessels through
the Florida Straits have to force their way against the strong current
of the Gulf Stream, which in places attains a velocity of 5 miles an
hour. Along the northerly edge of the stream and close to the reefs
the current 18 very weak. There is a strong temptation to keep dan-

erously close to-the reefs and save fuel, and this is the cause of
requent accidents. Besides the danger of running into the known
reefs, which are In many places bare and are of no great depth
throughout their length, another danger, the extent of which is not
yet. known, has been discovered in a secondary reef parallel to the
main reef and about one-half mile outside of it. This secondary reef
1s found.to.approach the surface in places as a narrow ridge with
depths as little as 25 feet. Twenty-five miles of this reef have been
examined, but 200 miles remain to be examined. It is important to
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nearly all the great traffic entering the Gulf of Mexico that this
examination be completed at the earliest possible moment. During
1920 a vessel was employed on surveys of the Florida reefs between
the Marquesas Keys and Fowey Rocks. This includes supplemens«
tary surveys of the channels through the reefs from deep water into
the inside route lying between the reefs and the mainland; also the
close development of the shoal area westward of Key West and
southward of the Marquesas Keys. In connection with this the work
hag been carried out to the 100-fathom curve for a distance of 50
m:les along the reefs. ISISee fig. 12, opposite.) :

44, VesseL Courses Norte rrom Key WEesT.—Vessels bound for
eastern Gulf ports naturally wish to take the shortest route. If.of
light draft, they can cross the Florida Reefs at Key West. The
pext channel is between Rebecca Shoal and Dry Tortugas, and if
this is not used vessels must pass well to the westward of Dry Tortu-
gas to avoid a shoal bank west of it. The Rebecca Shoal channel
has been dragged and has ample depth of water. The bank west of
Tortugas should be dragged, especially as vessels making land from
the westward have to ‘cross part of it. Northward of the keys from
Key West to Tortugas a doubtful area should be dragged. .The
necessity of this is emphasized by the fact that the U. % S. Ellis,
while steaming northward of the Marquesas Keys, struck a coral
head which proved to have only 7 feet over it. This coral head was
directly out of a depth of 85 feet, with no indication of its existence
until struck by the naval vessel, which was severely damaged. The
channel between the keys and the reef, known as the Hawk Channel,
is important for moderate-draft vessels. It will be necessary to drag
the axis of the channel to insure against dangers to the vessels mak-
ing use of it. S

45, Cape Romano.—This area is in need of surveys. An inspec-
tion of the existing maps and charts of the State of Florida shows
practically a blank area for that part of the peninsula south of Lake
Okechobee. There are but few areas of the United States of like
size about which so little definite information can be obtained.
Northward of this unknown region drainage canals are opening u
the country for development. It is not unh elﬁ the same means will
be extended southward. At the present time the bureau should pre-
pare to meet a demand in the near future for the delineation of a
broader belt of country back of the shore from Cape Sable to Punta
Rosa than is now shown on our charts.  Tourists and land pros-
pectors are now exploring this intricate system of islands and water-
ways. (See fig. 12, opposite.) B

46, CrarLorTTE HARBOR.—No recent surveys have been made of this
area, and it should be resurveyed. (See fig. 12, opposite.)

47, Tampa Bay anp Arrrosca.—The existing surveys at present
meet the needs of navigation of these waters.. (See fig.-12; OPPO-
site. ' ) )
48). Crepar Keys.—No recent surveys have been made of this region.

Wire-drag surveys are badly needed. (See fig. 12, opposite. .
49, AraLacHEE Bay.—No recent surveys have been made of this
region and revision work is needed. (See fig. 12, opposite.)

50. INsHORE WaTERs, GULF Coast.—The chief: characteristics of
the west coast of Florida are the distances to which shoal water ex-
tends offshore between Cape Sable and Cape Romano and from
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Tampa Bay to Appalachicola and the existence of a large number of
bays connected swith the sea by deep channels, either natural or
dredged. From Apalachee Bay to Cape San Blas the coast begins
to assume a character more like the South Atlantic coast, and coral
bottom is no.longer found. This stretch of coast is sandy, and sand.
shoals extend off some distance, especially in the vicinity of Cape San
Blas..o“This region needs a resurvey and, like other sandy portions of
the coast, will need resurveying from time to time. The Florida -
and Alabama coasts differ somewhat, as deep water approaches close
to the shore in the latter. The coast of Mississippi and Louisiana has
a very large proportion of changeable area and resurveys are needed
now and will be needed from time to time in the area from Mobile
Bay to the end of the offshore shoals of Vermilion Bay. The im-
mense load of sediment carried by the Mississippi River, especially
in time of flood, causes constant changes in the delta. The deposit
of-sediment and the action of the waves on the deposits result in
rapid growth in some places and of erosion in others. Sixty miles.
west. of the Mississippi Delta there begins an extensive shoal region
which s in need of survey. The inshore region along the rest of the-
Louisiana coast and the Texas coast, with an important exception,.
has deep water fairly close to the shore. The exception 1s along the
eastern part of the Texas coast from Sabine Pass to Galveston.
Sabine Bank and Heald Bank have shoal depths at a considerable dis-
tance from the shore, and they should have a thorough resurvey.
Galveston Bay also needs resurveying. (See fig. 12, opposite p. 78.)

61. St. Joseras Bav.—No recent surveys have been made of this
area, and a reexamination is neceded. (See fig. 13, opposite p. 78.)

-1 52:1Qrmeaore WATERS, FLOoRA REEFs T0 THE MEXT0AN BORDER.—
Along the northern<edge-of :the Florida-Straits the soundings are -
insufficient, and they will have to be carried out somewhat beyond
the 100-fathom curve. Along the west coast of Florida the distance
out to the 100-fathom curve is about 100 miles. Over much of this
area the depths arc moderate, and the charts are based on reconnais-
sance surveys only. The bottom is coral rock in many places, and
projections from coral banks may come sufficiently near the surface
to be a menace fo navigation. ~Fishermen have reported several
uncharted ridges, and while the somewhat incomplete surveys of the
reported localities have not confirmed all the details of their reports,.
importent differences from the charted depths have been found.
The 100-fathom curve approaches fairly close to the Mississippi
Delta, then swings offshore again, so that it is about 60 miles south:
of Sabine Pass. It then swings to the southward in a curve, which.
brings it'within about 80 miles offshore at the Mexican border. This
whole offshore area is badly in need of a thorough resurvey. There-
is no other part of the work in offshore waters so likely to be produc-
tive in furnishing important changes in existing charted depths..
{Bee fig. 13, opposite p. 78.)

53. PensacoLs Bay.—Surveys have recently been completed in the:
entrance to the ba;.- The entire bay requires reexamination. (See:
fig. 13, opposite p. 78.)
<54, MoBiLE Bay.—A resurvey of this bay has been completed.
(Seefig. 18, opposite p. 78.)

55. Mississrerr SOUND.—A resurvey of this sound has been com-
pleted. (See fig. 13, opposite p. 78.)
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56. Lake PoNTCHARTRAIN.—In connection with the surveys in Mo-
bile Bay and Mississippi Sound a recent survey hgs been made at
the eastern end of the lake. The greater part of the lake has.not
been examined for 20 years. (See fig. 13, opposite p. 78.) “

57. AprroacHES T0 Mississippr Passes.—The hydrography of this
area from close inshore to the 100-fathom curve has been completed.
The offshore work which has been in progress from Pensacola en-
* trance westward has been extended to Mississippi River Passes.

58. VermiLioN Bay anp Cote Brancue.—No recent surveys have
been made of these areas. Surveys are needed. (See fig. 14, opposite.)

59. APPROACH To SABINE Pass.—A resurvey of this area .was com-
pleted during the fiscal year. (See fig. 15, opposite.) T

60. Porro Rico.—The surveys of Porto Rico were begun when,the
island came under the jurisdiction of the United States as a result
of the Spanish-American War. By 1910 the surveys of the bays,
channels, and inshore were completed, and a number of deep-sea
soundings were taken around the island. There are, however, ex-
tending to the eastward and westward of the island and along the
south coast extensive areas where the bottom is of coral formation.
There are also reefs along the north coast, but as they are close to
shore and must be avoided by vessels it is only important to know
their location and limits. The areas on the east, south, and west are
different, in that there is traffic between the reef and over areas
where the depth is little greater than the draft of the vessel, and
the probable existence of uncharted projections is a.source of danger.
A vessel was engaged during the entire year in ¢ompleting the drag-
gmg of the waters of Vieques Sound and its approaches. This wor
has resulted in finding many coral rocks, the existence of which was
not discovered by the hydrographic survey of previous years. (See
fig. 15, opposite.) .

1. Virciy Isuanps.—The Virgin Islands were purchased from
Denmark, and the United States took possession in 1917. The sur-
veys that have been made are by the British and Danish Govern-
ments. It is certain that the coral formation in the waters touching
these islands requires extensive wire-drag surveys before accurate
charts can be issued. Topographic surveys of these islands were
requested by the Navy Department. The trian ulation - -was. . ex-
tended eastward from Porto Rico for the control of the topography.
St. Thomas, St. John, and St. Croix have been completed. Hydro-
graphic work will be taken up there during the next fiscal year. All
hargors will be thoroughly sounded out, and the shallow coastal
waters . will be dragged.

¢2. Panama CaxaL.—The Atlantic approach to the Panama Canal
has been surveyed since work started on the canal construction.
Limon Bay is, however, a vegion where pinnacle rocks occur. £
the anchorages should be dragged, and the work should be carrled
a short distance outside. The Pacific approach to the canal has had
o recent survey and has been dragged. (See fig. 16, opposite-:

63. Pacrric Coast or THE UNITED StaTis.—The westerr: €0ast of
the United States is very different from the eastern. Generally
mountainous, with comparatively few harbors or inside Waterways
and with comparatively deep water close to the shore, 1t presents
Jittle resemblance to the low shores and wide continental shelf of the
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Atlantic. The purpose of the survey is, then, to meet the needs of
vessels approacﬁing from seaward and coasting vessels, which keep
to a few comparatively narrow tracks, to insure up-to-date charts
of the various harbors, to make soundings offshore, and to develop
fishing banks that are known to exist. The weather is an important
factor in increasing the importance of the charts of this coast. From
Los Angeles Harbor northward fog is very common in the summer
tirne, and in the winter gales, accompanied by thick weather, are of
frequent occurrence. On the coast and in the vicinity of San Fran-
cisco thick weather is prevalent for perhaps 25 per cent of the time.
Under such conditions the navigator must rely entirely upon his
chart, and it is essential that detail surveys be made to the 100-
fathom curve, which is beyond the limit of soundings taken b
merchant vessels. “Along the shore of southern California muc
work was done up to 1895, and some of the surveys then made may
be accepted as final. In'the vicinity of the outer islands surveys ex-
tended only a little way from the shore, and the deep waters between
and outside of them are unsurveyed. The few soundings taken show
irregular bottom, and breakers have been reported in places where
the chart shows 600 fathoms. These waters, therefore, should be
surveyed out to the 1,000-fathom depth. The Oregon coast is practi-
cally unsurveyed.

A limited amount of work was done. years ago south of Cape
Blanco and in the vicinity of the Columbia River, but this was not
more than a reconnaissance and does not extend out far enough to
be of practical value to navigators. Elsewhere no surveys have ever
been undertaken until recently. Even in such an important locality
as Cape Blanco, which must be rounded by all vessels plying between
the ‘Columbia 'River and'‘San Francisco, there are no soundings to
serve as a guide in thick weather, and vessels have been lost wholly
on account of this lack of surveys. On the coast of Oregon there
are eight important harbors on svhich the Government and private
interests have exYended approximately $40,250,000 in improvements
designed to facilitaté navigation. One of these is the Columbia
River, "the' gateway to one of the most important transportation
centers of the Pacific coast. Yet, in spite of the immense expendi-
tures for improvements, there is not a single one of these harbors the
approaches to which have been adequately surveyed. The ap-

roaches to the Columbia River have been sounded for a short

istance offshore, but even in this area the soundings are too far
apart to more thau indicate in a general way the depth which may
be expected. This partial survey extends southward along the coast
to mclude the approaches to two other harbors. The approaches to
the remalning five, on which $3,826,000 have been expended in im-
provements, are entirely unsurveyed. The entire Washington coast
stands 1n ur%ent need of a first survey, except in the approach to
the Straits of Juan de Fuca and in the straits themselves, where the
present work 1s adequate. (See fig. 17, opposite p. 80.)

64. Los AnGELES HarBor.—A revision survey of Los Angeles Har-
bor and approach was recently completed.

. 65. San Frawncisco Bay.—San Francisco Bay is of varied char-
acter of bottom and needed surveys vary to correspond. The im-
mediate approaches are complete except in the vicinity of Faral-
lones. Here additional sounding is needed, and an investigation
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there should be made with the wire drag to verify the existence of
other rocks than those charted. Wire-drag work has been cartied
through the Golden Gate and inside, both northward and southward
of San Francisco to the limit of the rocky area. The resurvey of
the bar outside the Golden Gate has been completed. A resurvey
of San Pablo Bay has been made. o

66. AroNasHORE WATERs oF THE Paciric Coasy States.—From the
western end of the Santa Barbara Channel to Monterey Bay the
surveys, as a rule, extend only to the 50-fathom curve, which lies but
a short distance offshore. ’I}ixe surveys should be extended seaward
to include the usual track of coastwise vessels, which lies an average
distance of about 10 miles from shore. From San Francisco Bay
to Point Arena a widely spaced system of sounding lines has been
carried out to the 100-fathom curve. Here an additional amount
of work, about equal to that already accomplished, is nccessary
before the survey can be considered complete. Between Point Arena
and Cape Mendocino the surveys extend a uniform distance of 6
miles from shore, reaching depths varying from 50 to 600 fathoms.

Additional detailed surveys should be made in the vicinity of
Point .Arena and from there to the completed work south of Cape
Mendocino. Detailed surveys are badly needed in .the vicinity .of
Cape Blanco, and this work should be extended to Cape Flattery,
joining the northern limits of the work completed in the vicinity
of Cape Mendocino.

The offshore surveys which have been in progress during recent
years in the vicinity of Cape Mendocino. have,bepn,gog;pleggg. .This
work extends from close inshore to the 1,000-fathom curve.” " " ...
" The necessity for such surveys is shown by the location of the
hitherto uncharted submarine valley north of Cape Mendocino,
which was a factor in causing the wreck of the steamer Bear.

A vessel was engaged during the fiscal year in making a survey of
the water area in the vicinity of Cape Blanco, Oreg. This work is
to extend both north and south of Cape Blanco from close inshore
to the 1,000-fathom curve. There are no adequate surveys of the
inshore area along the State of Oregon. Of the water off the north-
ern part of the Pacific coast little is known, except that the Bureau
of Fisheries, acting on the information obtained from fishexrmen,
has located certain banks. These banks should be surveye to de-
termine their depth and extent, and it is believed that a eneral
survey carried out to the 1,000-fathom curve will result in the dis-
covery of other banks of great value. (Sce fig. 17, opposite p: 80.)

67. InTERIOR WATERS OF THE STATE OF WASHINGTON,—The interior
waters of the State of Washington represent the point of change-
from a practically strait coast Iine to_the broken formation of the
coast of British Columbia and southeastern Alaska. There are
many channels of importance leading to Seattle, Tacoma, Eyerett,
Bellingham, and Olympia and connectm% with the inside passage
to souﬁleastern Alaslta. . All these should be dragged wherever there
is the slightest doubt as to the presence of dangers to navigation.
(See fig. 20, opposite.) - L

68, Stmamer RouTEs, SOUTHEASTERN Avasxa—In southeastern
Alaska the first and most obvious need is to complete the wire-drag
work. Most of these waters have been sounded, so that only drag-
ging is necessary to complete the survey. This drag work should be

(3
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taken up in the order of its importance, beginning with the main
steamer route through the region and then taking up the various
tributary -waters -lea .m%l to areas of commercial 1mportance. For
gome years past parties have been actively engaged in dragging the
main steamer routes, and this work is now about 95 per cent com-
lete. .

P At the end of the fiscal year a party was engaged in wire-drag
operations in Cross Sound and Icy gtralts. : ‘

69. TeE OutsipE CoasT WATERS OF THE IsLANDS BORDERING ON THE
Orex Paciric.—These and their connecting channels are largely un-
surveyed and should be navigated with great caution. A navigator
seeing the chart on which the shore line is sketched—no soundings,
several rocks and shoal banks, notes as to rocks and breakers reported,
and a statement on the chart to the effect that the area is unsurveyed—
is, to say the least, unable to proceed with confidence, and this situa-
"Wivn js'by:no-means unusual. The same pressing need of such regions
is a complete 'hydrog‘ijaiﬁ)}xip“s'uwey followed later in places by wire-
drag work. The rapidly increasing commercial importance of this
region_and. the exceptionally dangerous character of the waters
‘through which traffic must pass render surveys in the near future
imperative. Work on the outer coast is now in progress northward
from Dixon Entrance. (See fig. 21, opposite p. 84.) »

- 70, Cross Sounp 10 Prince WiLLiaM Sounp.—From Cross Sound,
the northernmost channel from the inside waters to the sea, to Prince
William Sound the coast has few features of present or prospective
importance:. There is, however, urgent need for surveys to'insure the
safety of vessels approaching and passing the coast. . In this region
‘the' char¥s- are: very:defeotive-in the manner of showing soundin,
and prominent coastal mountain peaks and headlands that would
enable the navigator to obtain his position on approaching from sea-
ward.

' "Additional surveys are needed in Yakutat Bay. A survey of Icy
‘Bay was completed during this fiscal year.

71. Privce WiLrLiaM SoGND 0 UNIMAK Pass.—A very important
gection of the Alaska coast extends from the waters of Prince William
‘Sound westward to Unimak Pass. Not only are the industries of
present importance, but there are extensive mineral resources largely
undeveloped through lack of cheaper transportation. The point to
be emphasized is that this is not an old, settled country, with its needs
in the matter of transportation fixed, but it is still capable of great
futuré development, and in considering the needed surveys its future
must be teken into account. The approaches to Prince William
Sound have been surveyed, and no resurveys for the present are
needed except'in the vicinity of Cape St. Elias and Middleton Island.
Wire-drag work will be needed in both of these localities, as reefs
and g-mnacle rocks exist. Prince William Sound needs additional
soundings OVer most of its area, and many of its branches need orig-
1nal surveys. Cordova, is the terminus of the Copper River & Nortﬁ-
western Railway, which gives access to the important copper mines

- on the Copper River, ’I%le approaches to Cordova have %een sur-
‘veyed, except for wire-drag surveys needed to insure complete safety.
Seward, on Resurrection Bay, is the terminus of the Alaska Railroad.
The surveys of its approach are completed except for wire-drag work.
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It is probable that much of the trade: originating along the line,of
the Government railway will be transshipped at Anchorage, at the
head of Cook Inlet. Not only will this make it necessary for many
vessels to navigate these waters, but there are now very large salmon
canneries all along its shores, as well as considerable mining. The
present surveys are inadequate, and wire-drag work is needed over
much of its area. Kodiak Island, with a number of canneries and
with some cattle grazing, is largeiy unsurveyed.. From Kodiak Is-
land westward to Unimak Pass surveys are now in progress; only a
comparatively small part has been surveyed at present. While the
amount of present traffic is small, it is sufficient to need protection.
At present the Coast Guard vessels and the freight and.passenger
vessels run grave risks in using the protected natural channel leadin
along the coast inside the island. This is a particularly bad stret,
of coast, with many reefs and islands. Only in the vicinity of the
Shumagin Islands and from Unimak Pass to Unalaska Island have
surveys been made, and they are inadequate. It is not now practicable
to drag the entire area, but it is important that the immediate needs
of navigation, even though of limited amount, be met by dragging a
selected channel to insure the safety of vessels from Shelikof Strait
to Unimak Pass. Unimak Pass is the almost universally used.chan-
nel into Bering Sea. It has been surveyed, but it is probable that
part of it should be dragged or at least further soundings be taken.
(See fig: 22, opposite.)

72. ELEUTIAN IsLanps.—The Aleutian Islands have comparatively
little traffic and are without-survey. It is.necessaryithat this region
be patrolled by Coast Guard vessels. The loss of one of the vessels
of this service a few years ago was wholly due to the lack of ade-
quate surveys. (See fig, 22, opposite.)

73. Brastor Bay.—A large part of the salmon shipped from Alaska
comes from Bristol Bay. This is without surveys except in Nusha-
gak Bay and Kuskokwim Bay and River. Both of these have had re-
cent surveys, but, as the bottom is subject to change on account of the
large river, future additional surveys will be needed. As an exam-
ple of what surveys mean in a new region, the discovery of an en-
trance to the Kusﬁokwim River sux_tab?e for moderate-draft vessels
opened up an immense area for grazing and also in places for general
agriculture. (See fig. 22, opposite.) R S

74. Norron Sounp.—The importance of Norton Sound is due to
the gold mining on its northern shores and as being the outlet of the
Yukon Delta on the southern shore. In all of Norton Sound addi-
tional surveys are needed. It is curious that in this sound, which
-according -to all available information 18 of quite level, sandy, or
muddy bottom, Besboro Island rises very abruptly to a height. of
1,012 feet. With such an occurrence it 1 not absolutely certain that
no pinnacle rocks exist. (See fig. 22, opposite.) o

75. BeriNg SeA ANp Arcric OceaN.—Except in the vicinity of
Pribilof Islands there are no other existing surveys in Bering Sea
or to the north which can be considered of value. (See ﬁg.:22, oppo-
site. : . .

76). Guam.—The present chart of the island of Guam 18 compiled
from Spanish- and British charts and some harbor surveys by the
United States Navy. No attempt at a comprehiensive survey has been
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made. A complete survey should be made, not only including the
harbors, but the surrounding waters, carrying the. work out to a
depth that will be certain to include all dangers. In these waters
ghoals rise abruptly from great depths, and the absence of sound-
ings on the charts does not imply safety, but simply absence of
surveys. . ,
, _.77.:5-’HAWAnA'N Isuanps.—There are only two good harbors on all
the Hawaiian Islands, and both of these are on Oahu Island. All of
the islands except Hawaii have coral reefs around at least part of
them. In the vicinity of Oahu, Maui, Kahoolawe, and the south
coast of Molokai the surveys are fairly complete. In the vicinity
of Hawaii the surveys are very inadequate except in the only harbor,
Hilo Bay. The west coast of Lanai and the vicinity of the western- -
most islands, Jauai and Niihau, are practically unsurveyed. The
various channels between the islands from Taui to Oahu are fairly
-well surveyed. The others are practically without surveys. .(See
fig.'28, opposite p. 84.) .. ., v
78. PiavipriNg IsLanpd.—The Philippine Islands are composed of

_-not-lesg than 3,000 islands and islets covering an area of approxi-
mately 150,000 square miles and about the same as that of the five
New England States and the State of New York combined. The
total length of the general coast line, measured on small-scale charts
using 3-mile spaces of dividers and omitting islands and bays less
than 3 miles long, is approximately 10,850 miles, or about the same
as that for the entire Atlantic coast of the United States, including
the islands. The unsurveyed hydrogratlglhsy covers a Jarge.area on
.account, of .the necessity of extending. this work, in some localities
for Mmanymiles;offshore, and on account of the very extensive area
of the Sulu Sea. ‘The unsurveyed regions are as follows: The
northeast coast of Luzon from Polillo Island northward to Aparri;
the region, off the north coast of Luzon, including the Babyan
Islands, Balintang Channel, the Natan Islands, and Bashi Channel;
the west coast of the island of Palawan; the south coast of Min-
danao, from Pola Point to Malita, in Davao Gulf; the Sulu Archi-
? wond.the/iSulu Sea from the Tubbataha Reefs south to the
imit of our possessions off the coast of Borneo. (See fig. 24, op-
posite p. 84.)
79. §ORTHEAST Coasr or Luzon.—This entire unsurveyed region,
from Polillo Island on the south to Aparri on the north, is of little
‘commercial importance, and being quite free from dangers to navi-
gation the execution of the work is being delayed until more im-
portant localities are completed. Little reliable information relating
to this region is available, but a number of good anchorages have
becn reported. Among these are the inner harbors of Port San Vin-
cente, Dilasac Bay, Casiguran Sound, and Dingalan Bay. The first
and third mentioned are excellent typhoon harbors. The work must,
however, be done during the season of frequent typhoons, it being
impossible to approach the coast at any other time of the year on
account of the heavy sea caused by the northeast monsoon. (See fig.
24, opposit%p. 84, '

..80. Orr Norra Coasr or LuzoN.—A survey should be made of the
islands and the waters to the northward of Luzon as far as Bashi
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Channel, as, in accordance with the numerous reports, there is con-
siderable uncertainty in regard to the true location of the islands and
the rocks that are dangerous to navigation in the locality. As*it is
in the region visited by frequent typhoons, the work should be
undertaken during the period when the typhoons are less frequent.
(See fig. 24, opposite p. 84.)

81. West anD East Coast or PaLawan.—The coast line of the
island of Palawan is very irregular, indented with deep bays, form-
ing some of the finest harbors in the archipelago. The whole region
about the island and extending southward to Balabac Island, to
Cagayan Sulu, and off the north coast of Borneo consists of coral
reefs, many small islets, and innumerable hidden dangers to naviga-
tion. To the westward of Palawan reefs dangers extend tb.over
100 miles off shore. The hydrographic survey of this region.involves
an immense amount of labor. A preliminary survey for the location
of channels through the reefs and entrances to harbors will first be
necessary. This work was in progress during the fiscal year. These
1(.>ca,litié3‘s1 )must be swept with the wire drag. (See fig. 24, oppo-
site p. 84. ' ‘

82. WesT CoasT oF Minpanao.—This island is of little commercial
importance due to the absence of harbors and having a rugged moun-
tainous country adjacent to the coast-which :is:not' adapted:to-the
growth of any of the staple products. The usual steamer tracks do
not approach the shore within 4 or 5 miles, a sufficient distance:to
avoid all dangers. For these reasons the'surveye.now In progress
have been postponed for more important localities. TR b

83. Sourx Coasr or Minpanao.—This stretch of about 150 miles,
from Pola Point to Malita in Davao Gulf, is similar in many respects
to the west coast. In general it is bold and steep, with numerous
outlying reefs, which, however, do not extend a great distance from
shore. The triangulation for furnishing the controlling positions
for the hydrography and topography presents a difficult problem,
the shore line T)eing invisible from the peaks and ridges but a short
distance back.

84, Suru ArcurpeLaco.—This region, about 75 miles wide, extend-
ing in a southwesterly direction from Zamboanga on the southern
- coast of Mindanao to the coast of Borneo, a distance of about 180
miles, has scattered over it about 300 islands and islets and:numerous
hidden dangers to navigation. Surveys in this area are now in prog-
ress. It required a survey of the most careful and intricate character,
and much of the locality must be swept with the wire drag after the
present hydrographic survey is made. The formation is coral and
dangerous to navigation, as rocks are frequently found in localities
where they are least expected to exist. The currents in the region are
very strong. The physical conditions are such that excellent control
to coordinate the work with that along the coast of Mindanao can
be obtained. (See fig. 24, opposite p. 84.)

85. Suruv Sea.—The northern end as far south as the Tubbataha
Reefs, except certain small areas, has been surveyed with a fair de-
gree of accuracy, but owing to the coral formations, where hidden
dangers frequently exist, wire-drag sweeping will be necessary 1n
selected passages.” A large part of the region to the south of the
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Tubbataha Reefs remains unsurveyed, :except for a reconnaissance.
with approximate locations by navigational methods. A survey.of
this ares is now in progress. Numerous rocks and reefs dangerous
to navigation are scattered throughout the sea, but certain well-
defined passages have been examined with sufficient accuracy to
make navigation through them reasonably safe. (See fig. 24, oppo-
gite p. 84.) : , o o

GEODETIC WORK.

The control surveys carried on in the interior of the United States
and in Alaska by the U. S. Coast and Geodetic Survey are very im-
portant functions:of the Government, for they are essential to the
efficient development of our industries, transportation, and commerce.

There is, scarcely a human activity of any magnitude that is not.
dependent on exact knowledge of the configuration of the ground
within the ares in which the activity is carried on, and also on a
knowledge of geographic positions and elevations of topographic
features. All of this. information is furnished by topographic sur-
veys such as are made by the topographic branch of the U. S. Geo-,
lo%'cal Survey. o ‘ K _

or many years the Coast and Geodetic Survey has been endeav-

oring to meet the needs of the surveyor and map maker by extending
long arcs of triangulation and lines of leveling through the country,
but the great expansion of our industries, commerce, and especially
the development of our highway systems and the construction ,of
power plants have made the progress of the control surveys totally
inadequate to the demands made for control data. g

“The Coast and Geodetic:Suryey, is the only national organization
churged. with..the extension of the fundamental control surveys
through the country and in Alaska, and the people of this country
look to the Coast and Geodetic Survey to meet their requirements for
geographic positions and elevations on which to base their surveys,
maps, and other engineering operations. R
..‘There-are,seven areas in the, United States to-day, each greater than
100,000 square miles, in which there are no fundamental geographic
positions, and there are seven areas, each larger than 90,000 square
miles, in which there are no precise elevations. This seems to be a
most anomalous condition for a country like the United States, which
is s0 highly developed and which is spending so many millions of
dollars annually in engineering works which require an accurate
knowledge of position and elevation. Many millions of dollars are

ent annually on highwaf's alone, and yet 1t has been stated that if
the country were completely surveyed topographically and these sur-
veys were based on precise fundamentaf control systems the. saving
in 8 few years in the construction and maintenance of the highway
gystem alone would pay for completing the topographic map. It 1s
strongly urged that funds be made available for the rapid construc-
tion and completion of the fundamental control work of the United
States. Itisalso urged that larger appropriations be made available
for the extension of control systems of Alaska which is now begin-
. ning & -great industrial development. ‘ N

. It is almost as unreasonable to expect surveys and maps to be made
of a large area without a proper flzamework in the form of precise
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triangulation and leveling as it would be to erect the walls, floors, and
other parts of a large building without first-having erected the steel
framework. .
The appropriation made to the Coast and Geodetic Survey for
carrying on gravity observations in the United States proper are
adequate for that purpose, but it is believed to be very important,
and this view is indorsed by many geologists, that the gravimetric
survey of the United States should be extended to offilying islands
and contiguous coasts with a view to studying. the condition of the
earth’s crust in regions beyond our own area. It is also important
that gravimetric surveys should be made in Alaska, Porto. Rico, the
Hawaiian Islands, the Philippines, and in other island possessions
of the United States in order to extend the earth crust studies of
the bureau. For this purpose additional appropriation and authority
should be granted by Congress.
The Coast and Geodetic Survey has cooperated with the U. S.
Geological Survey in the extension of precise level lines in the States
“of Connecticut, Montana, and Wyoming. That part of the work
to be done in Wyoming is largely in the Yellowstone Park. The
chiefs of party and the instrumental equipment are furnished by the
Coast and Geodetic Survey while the other equipment-and: party
expenses are provided by the U. S. Geological Survey. These two
pieces of work are special in their nature and do not come within’
the plans for general comtrol surveys:of:the.Coast. and Geodetic
Survey which are to be made in the near future. e
The Coast and Geodetic Survey has cooperated to a limited exent
during the past fiscal year with officials of Greensboro and Durham,
N. C.; Richmond, Va.; and Columbus, Ohio. The cooperation con-
sisted largely in giving advice and making suggestions as to the
accuracy with which control surveys should be made over the areas
of the cities in question. :
- Excellent progress was made during the fiscal year on the earth-
quake investigation in_California. The work consisted of precise
triangulation; designed to detect any horizontal movements which
have occurred within the area covered by the triangulation since
_the stations were established from 25 to 40 years ago. Preliminary
results of the work done during the season of 1922 have been fur-
nished a number of seismologists, but final results will not be avail-
able until longitude determinations have been made at a number of
the triangulation stations at which were also observed the astro-
nomic azimuths. By means of the astronomic data both the old and
the new triangulation can be made more accurate, and differences in
the geographic positions by the two systems will then most nearly:
represent earth movements. ‘ L
Several members of the Coast and Geodetic Survey have taken
art during the past fiscal year in the activities of .the Board of
gurveys and Maps, created by Executive order to encourage coopera-
tion of the various map making and map using bureaus of the Gov-
ernment. The board has done excellent work in standardizing sur-
veying and mapping practices and has been the means of enabling
oﬂ%::ia s of the various bureaus to get in personal contact, with the
results that each bureau having répresentation on the board is doing
its utmost to be of service to any other bureau needing its help.
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The board has also been the means of disseminating information to
the public in reéard to the surveying and mapping data which exist
in the various Government orgamzations. i
The cooperative plan arranged during the previous fiscal year-
by officials of the Coast and Geodetic Survey and of the General
Land Office, whereby an engineer of the latter organization was to
be assigned to each of the triangulation parties of the Coast and .
Geodetic Survey, was continued in effect during the fiscal year 1923.
It was found that by this plan it was possible to identify positively
General Land Office marks and tie them into the triangulation system
of the country. This resulted in furnishing horizontal coordinates
for the Jand system in the regions covered by the triangulation
which will make it possible for the land lines to be placed in their
roper geographic positions on maps made by organizations of the
Iéovernment and by private map makers.

PRESENT CONDITION OF THE MAGNETIC SURVEY.

The magnetic survey of the United States as planned in 1899 in-
cluded the establishment of a magnetic station at every county seat
in the United States. This plan is so near completion that there
remain only 186 county seats to be occupied out of a total of 3,064.
Of this number 34 are new counties established since the survey in
their region, and 102 are, in most cases, in counties that were not
readily réached at the time of the survey. ’ o

The magnetic survey as being carried on at the present time.in-
cludes observations at the hitherto unoccupied county seats, observa-
tions at new stations not at ‘county seats, additional observations in
places of local magnetic disturbances, the occupation of repeat sta-
tions, and the recovery and replacement of old stations, including the
station and reference mark. he two last-named parts of the work
are chief in magnitude and importance. :

A program has been adopted which includes the occupation of
about:40 ‘statibns a yeur 'for the purpose of supplementing the ob-
servatory observations in recording the changes in the earth’s mag-
netism. These stations are scattered throughout the United States,
and the work is so planned that, in so far as possible, each one will:be
occcupied at five-year intervals. '

During the fiscal year a very successful effort was made to learn
the condition of magnetic stations from county and other local sur-
veyors in order that the stations might be kept in such condition as
to be available for local use in standardizing surveying instruments.
As the result of information from these surveyors and the field opera-
tions of the bureau, the condition of 767 out of 3,719 stations, or 20.8
per cent of the total number, is now known; 325 of these need replace-
ment in part or entirely, in addition to 24 which have been inspected
and replaced during the year. The replacement program is now of
greater importance than the occupation of new stations.

As the result of correspondence with more than 1,000 local sur-
veyors the conditions are better known than formerly in regard to
the use of magnetic survey methods throughout the United States.
The States wil% be discussed in detail.
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Maing.~—There is considerable interest in the early -yalues.of the
declination, and old lines are constantly being retraced. : Useful in-
formation in regard to early values has been received. Some inspec-
tion and replacement of stations is needed. : o

‘New Hawmpsrire.—Magnetic methods are considerably used in re-:
tracing old surveys. There is therefore much interest in the early.
values of the declination. Some areas of local disturbances should bej
further investigated.

VerMoNT.—Most of the town lines were run between 1780 and 1820
and changes of the declination from that period to the present time
are needed for retracing old lines. - L :

- MassacaUsETTS AND REODE IsLanp.—Magnetic methods have been,
%enerally superseded except for occasionally retracing old lines.

he adoption of more exact methods has reduced the interest in-mag-.
netic methods. ' : .

Connecticur.—There is considerable interest in the early values
needed for the retracing of old surveys.

New Yore.—Land surveys by magnetic methods are made in some
parts of the State and old lines are rerun. A number of county sur-
veyors regularly standardize their instruments at the magnetic sta-.
tions. The northern and western. pacts of the State.show.cansider-
able lgcal disturbance, and these areas should be more fully ex-
aminea. . s A

PennsyLvaNia.—Magnetic methods, are being used to some “extent’
for farm and woodland surveys, and in the‘pastiapproximately all
such surveys were so made. Beds of magnetic iron ore have:been
traced with the use of the magnetic needle. The, magnetic stations
are used to a considerable extent for standardizing instruments.

New JErsEy.—Magnetic methods are used somewhat. for retracing
old surveys and for the search for magnetic iron ore, but not to any
great extent.

MaryLAND.—A. very complete magnetic survey of Maryland. was
made about 25 years ago, but many of the old stations were not well
marked or the marks have disappeared with time, and there is there-
fore considerable need for inspection and replacement of stations.
A number of counties are still using magnetic methods, and practi-
cally 41l bearings in deeds are referred to the magnetic meridian;
there is therefore considerable interest in early values. ,

DeLaware.—Magnetic methods are apparently very little used.

VirerNta.—Magnetic methods are very generally used. There is
considerable trou%le in retracing old surveys. In many cases it has
been difficult for surveyors to carry out the requirement of the law
for standardizing of magnetic needles because of the poor condition
of the magnetic stations. Inspection and replacement of stations 1s
urgently needed. Many surveyors express willingness to cooperate

“in the magnetic work of the burean. e .
West Vireinia.—Magnetic methods for making land:surveys are
and have been generally used.. In some of the mountain districts the.
early surveys were made with poor instruments and great difficulty
is experienced in retracements. Inspection and replacing. of stations

1s needed. : o ,
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Norta CaroLINa.—A complete magnetic survey of ithe State: was
made by cooperation of the State Geological Survey with the Coast
and Geodetic Survey. Through the cooperation of the State geolo-
gist and various local surveyors the present condition of 82 of the
stations is known; 40 need replacement in various degrees, and this
work - will ‘be started during the next fiscal year. Improvement in
magnetic methods used in making land surveys is an urgent need of
this State according to the various reports. The magnetic conditions

enerally favor the use of the compass, and much early work was
gone with inferior instruments and methods at a time when land
was cheap; consequently difficulty has arisen in retracing old lines.
The information furnished by this bureau is in constant demand and
is considerably used. : ’ Ceen N

Sourr CaroLiNa.—The magnetic compass is much used, but the
failure of early surveyors to understand secular change in the decli-
nation has caused much trouble. Much needed replacement of sta-
tions is planned for the near future. Many surveyors find the
information furnished by this bureau to be very useful. -

Grorera.—Frequent land surveys are made by magnetic methods.
Errors made in the early surveys are the source of much trouble, and
the lack of knowledge of the secular change has introduced many
errors. ‘The State is subdivided into comparatively small counties,
and it is therefore a greater task to keep the stations at county seats
in available condition. The work, however, has been systematically
undertaken and should be completed within a few years. H

Froripa.—Surveys. by magnetic methods are considered very satis-
factory. - With the'recent completion of an extensive program there
are now stations at all county seats, all of which have been occupied
since 1914, the great majority of them within the last two years.
Little additiona% work in Florida is contemplated at the present
time. '

Argama.—Land surveys by magnetic methods are frequently
made. Some discrepancies in the old surveys have been reported.
The" possibility of finding iron ore by magnetic methods is being
investigated. . :

' Mississirrr.—The early surveys in Mississippi were made from
1826 to 1834, and in many cases there is considerable difficulty in

_ rerunning these old lines. There is considerable interest in the use of
magnetic methods. ' :

TenNEssEE—~The early surveys cover the period from 1796 to
1837. Discrepancies in regard to these old lines are frequent. The
information furnished by this bureau is stated to be extremely
valuable and is frequently requested for-use in court. Considerable
replacement work is needed in addition to that which was in prog-
ress at the end of the fiscal year. :

Kenrucky.—There is considerable demand for magnetic informa-
tion, and the replacement of defective stations is important. The
isogonic lines are very irregular in this State, and more observations
are needed. : -

Omnio.—Surveys are made from time to time by magnetic methods,
'but, as a rule, more accurate methods are in general use.

- 84261—28——T



92 REPORT- OF DIRECTOR, COAST AND GEODETIC 'SURVEY:

Inprana.—The early lines were all run with the magnetic compass,
but the :compass is not used in rerunning such lines: Maore accurate
methods are used in the vicinity of cities. : _ b

IruLinois—There is a moderate. amount of interest in magnetic
stations, especially in points where the true meridian has been estab-
lished. In most of the early surveys the General Land Office used
the magnetic compass, and information in re ard to changes in the
declination is of considerable importance.. In some parts of the
State land surveys are now being made by compass, in others it is
considerably used for retracing old lines. Correspondence with
surveyors indicates interest, and the discussion is exceptionally
intelligent. There is but little local disturbance in the southern part
of the State but considerable in the northern. . :

. WiscoNsIN.—Much of the early surveying was done with the mag-
netic compass, and it is still used in retracing old lines. In some
parts of the State the loss of monuments is becoming a serious matter.
There is considerable interest in magnetjc stations and in current
values of the declination, apparently for comparison with values
in use for retracing old lines. : :

MinnEsora.—There is. moderate use for the magnetic needle t6
retracevsurve{ls:made 60 years-ago. There is considerable local dis-
turbance in this'State. ... -« .0 e D i

"Jowa.—Areas of local.disturbance are widespread:and handicap
the local . surveyor who desires to use magnetic methods. - -

Missourt.—The early surveys were made from about 1815 to 1820
by use of the magnetic needle. There is considerable interest in pres-
ent and past values of the magnetic_declination. ‘The maguetic
needle. is much: used for farm and woodland surveying. The condi-
tion of 50 per cent of stations is known, and about half of these re-
qgiremeplacement; In some parts of the State there is consider-
able local attraction. RPN

 Arransas.—The early surveys were made from 1825 to 1830, and
many of the old corners have disappeared. - Early and present values
of the declination are in constant demand. The condition of about 50
per cent of the stations ig known, and of these about half need re-
yision. - '

. LoutsiaANA.—Some of the surveys known as Spanish grants were
made prior to the purchase of the territory in 1803 and are hard to
trace. Many of the surveys were made between 1812 and 1885, but
there-is considerable difficulty in retracing these, even with the best
available magnetic information. There is considerable need :for in:
spection and replacement of magnetic stations which have become
efective, . : oot

Texas.—Various methods were used in the early surveys of Texas;
many of them defective because made in the presence of  bostile
Indians. In.some parts of Texas the vara is used and the determi-
nation of bearings Ey rough magnetic methods. ‘A strong apprecia-
tion is expressed of the usefui?ess of the ma;i;netic data of the
station. Tﬂe loss of stations has been exceptionally high for varjous
rensons. and from known information a year’s work of one observer
would be required -for replacements. Twenty-one county seats haye
not yet been occupied. Conditions are favorable to the use of the
magnetic needle in making surveys.
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. OrramoMa.—The chief use for the magnetic needle is in rerun-
ning old lines. There is considerable difficulty in findng old corners.
Many stations need to be inspected and replaced.

- Kansas.—There is considerable interest in magnetic stations and
in values of the declination at different times in connection with the
rerunning of old lines in the public-land: survey.

« NeBrasga.—The magnetic needle is used to some extent in rerun-
ning old lines. - : ‘ :
. Sourm Dakora.—Additional magnetic observations are needed in
?pme parts of the State. The needle is used some in retracing old

ines. :

. Norrr.DAKOTA.—There is a limited use for the needle in retracing
old lines. : K ! - ‘ -

MonTaNna.—Additional stations are needed at 13 county seats and:
replacement and inspection of other stations badly needed. Condi-
tions are not unfavorable for magnetic survey methods. ' . ,

Wyoming.—There is need for the revision of existing stations;
there is some demand for magnetic information for use in rerunning
old lines. ' ’ N

Inamo.—In some parts of the State local disturbances interfere
with the running of the old lines. ' g

. Cororapo.—The chief use for the magnetic compass is in rerunning
old lines which were run about 40 years ago. -

Urau.—The chief need is for additional stations and for replace-
ment of poorly marked onds. Magnetic methods are used. in'several
counties. . S o ,

- 'NEvapa.—The condition;of the magnetic survey in this State is
most unsatisfactory, even when the lack of density of population is
considered. More stations are needed, especially those at six county
seats, but the great need is the replacement of most of the olil
stations. N .

New Mexico/—Interest in magnetic methods is moderate. Many.
of the magnetic stations need replacement. Co

Arizona.—There is considerable use for the magnetic needle and
demand for magnetic stations. The surveys made in“about 1870
lWere executed under difficult conditions, and many corners have been
ost. ‘

CavLrrorN1a.—The declination is recorded on all land surveys, but
in most parts. of the State lines are run by. more precise methods.
The magnetic compass is used to some extent for forest work. A
xsrig’%grp\t_q,a_mouqt{gf,rgplggqment,WOrk will, meet the needs of this

8;9....‘;, o . . o e . , BN ) ) N

' Qméb;«.%T‘lie;;Q’;is need of revision of ¢ld stations and for estab-
lishing new ones to' get sufficient information for tracing the isogonic
lines. There is a great deal of local disturbance in small amounts
‘which greatly distort the isogonic lines. o o

'WasEINGTON.——~The needs are revision and replacement of stations.
There is some local dlst,urbar,lce: in the gsouthern part of the State,

but-apparently; the amount 'is small,
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Condition of | Original marking, , R . iy e
knownstations. | unknownstations. ' IR
. . . |. Total County | Re it
State. —-- marked |Countles. | seatsnot | oo i
: . Revision P statlons. occupied. e
Good. | ‘pocded. | Good. oor. .
9 2 57 76 65 0 4
10 10 9 12 41 14 2 .3
20 17 47 6 80 75 3 3
N 28 25 23 34 108 58 5 10
0 3 51 22 ‘78 63 2 - 8
5 3 14 1 23 | 8 0 1
0 0 8 11 1 .0
45 3 11 82 61 1 []
27 5 122 9 183 160 6 7
5 2 27 13 47 47 -7 8
4 1 102 4 111 102 2 2
9 5 82 0 96 92 0
8 ] 102 5 120 20 0 [
3 2. 95 8 108 104 1 []
5 8 89 11 113 120 15 3
.4 4 47 13 68 64 2 .3
‘1 3 9 46 18 0 3
2 2 22, 5 31 24 0 2
« 4 1 27 3 35 14 1 2
8 ‘6 |. 73 1 98 83 4 4
12 \ 3 70 18 112 6 4
10 4 73 4 81 82 4 4
32: 18 50 11 111 116 0 b
5 1 33 27 66 13 7
[] 4 89 ) 105 93 2 ]
0 1 ] 7 13 17 6 4
New Hampshire..... | 1 2 24 1 28 10 0 1
Now Jersey....... 1 2, 55 .0 58 .21 1. i1
New Mexico.. 5 14 4 20 83 20 Y 3
New York..... ] 3 88 7 103 62 2 b
North Carolina. 49 39 19 0 107 100 3 5
North Dakota, 4 0 53 [:] 83 53 91 4
[ P 4 1 92 2 99 2 4
Oklahoma 7 3 75 7 92 7 2 6
regon. . ..... 3 0 30 20 62 3 3
Pennsylvania.. .. 7 1] 08 7 88 87 1 4
Rhode Island... 1 ] 4 1 (] 5 0 1
South Carolina. . 3 74 30 9 49 46 1 4
South Dakota. 15 2 46 8 69 68 0 4
Tennessee 8 9 76 10 102 95 1 5
Texas.... 40 74 134 15 263 264 19| 13
Utah... 0 2 15 4 21 29 9| 2
Vermont 3 1 21 11 36 13 0 3
Virginia...... 12 8 81 ‘15 118 100 4 4
‘Washington.. 5 3 31 16 39 2 + 8
‘West Virginia. 3 8 48 ] 68 55 2 2
iscons 4 2 90 0. © 06 von 1 6
Wyoming. . 4 1 27 2 Csl, 21 -0 4
Total......e... 444 l 325 2,612 438 | - 3,710 3,084 138 ' 199

1 Seversl statlons at county seats not marked.

The information in regard to the condition of stations is fairly
complete for North Cnréina, Florida, Arkansas, Missouri, Texas,
New Mexio, Arizona, and California. The amount of revision work
required in the other States is not always indicated, as the facts are
not accurately known. In general, the corréspondence indicates
that magnetic methods were and are used where land is cheap, and
the expense of a' more accurate survey has not appeared to be war-
ranted. Further, in practically all of the States land surveys have
been made by magnetic methods some time in the past, and magnetic
information is needed for retracing old lines. There are many parts
of the country where the use of instruments properly standardized
at the Coast and Geodetic Survey stations would greatly improve
the records and prevent future disputes. The matter of actual use
of magnetic methods, though not strictly a part of the statement of
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the present condition of the magnetic survey, .is so closely related
that it can not be ignored. : S

- Porro Rico.—It is expected that all necessary work will be done
during. the next fiscal year. L .

ArasEa.—A considerable amount of magnetic work has been done
along the main lines of travel, but little of it is recent. Observa-
tions of the declination made recently in southeastern Alaska are
especially valuable in defining areas of local disturbances.: Little
magnetic information is available for the interior of Alaska. Ob-
servations are needed along the lines of the Government railroad
There is especial need for observations on' the Aleutian Islands,
owing to the fact that the Great Circle course from the Pacific coast
of the United States to the Orient passes close to these islands.
Observations should be made on some of the islands in Bering Sea.
The small - value of the horizontal force and lack of knowledge of the
values of the declination and possible fluctuations make navigation
precarious. It will take several years of continuous work in Alaska
to obtain needed information.: :

I:IiAWAn.—-Occupation of repeat stations and revision of stations is
needed. ' '

Guam.—Magnetic surveys have been made by this bureau, but ad-
vantage should be taken of a stop by transport at Guam to occupy
one or more repeat stations. ‘ .

PuippinNe, IsLanps.—The occupation of repeat stations and revi-
sion of stations.is; urgently needed, and this work should be taken
up without delsy. - It is:only because we know from :observations at

anila that the.secular change is slight-at the present time that this

lack of a magnetic resurvey has not resulted in placing erroneous
values of the declination on -the charts of the Philippine Islands.
It is probable that the rate of secular change will increase in the
near future. ..
-. Opservarories.—Each of the observatories is now furnishing a
complete and continuous record of the values of the magnetic ele-
ments. . As these instruments record only the variations, determina-
tions of the absolute values are frequently made. The result of this
work is that at five widely scattered places within the jurisdiction
of the United States—namely, Vieques, P. R.; Cheltenham, Md.;
Tucson, Ariz.; Sitka, Alaska; and near Honolulu, Hawaii—contin-
uous values of the magnetic elements are available. As a result
it is possible to reduce the values obtained in the’field surveys to the
standard values. Need for this is indicated by the statement that
without such correction the change in declination from year to year
could not be furnished. The observatory records show magnetic
storms for periods when the actual values differ more or less from
the normal values. 'The observatories near the seacoast have an
important function in that they indicate the rates of change from
year to year over adjoining sea areas. This makes it unnecessary to
remeasure the declination at frequent intervals.

Even with the old-type seismograph in use at all stationsexcept one
a great amount of useful information in regard to earthquakes has
been obtained. The observatories are in a position to do a much
higher grade of seismological work if made of primary importance
as a function of the work. The five observatories named do not pro-
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vide: all of the needed information.:* There is urgent need for an-addi-
tional observatory in the Canal Zone. A

Ska OsservaTtions.—This bureau has not made ‘magnetic observa-
tions at sea for a number of years, as it has-been felt thatthe observa-
tions of the Carnegie, combined with shore. observations along the
coast, give all necessary results. There is urgent need, however, for
observations in.the-shallow waters along the Atlantic coast, and these
could be made by means of a nonmagnetic launch or scow which:could
be held in a given direction. It should be understood that in most
cases present values for most-of the bays and inlets are deduced: from
shore observations, and accordingly the charts do not show-areas of
local disturbances.. S A S
S ' .TIDE' AND CURKENT ‘WORK.

The current observations carried on for a number of years on the
light vessels along both coasts of the United States in connection
with a study. of coastal wind-driven currents have furnished sufficient
data to warrant giving the mariner considerable information relative
to the general law of coastal currents. Since the current data ob-
tained from the observations on the light vessels limit our knowledge
of the coastal currents to the vicinities of these vessels only, it 1s
necessary finally to make short series . of observations from a-survey
vessel anchored at critical points between and simultaneous' with ob-
servations at the light vessels. A correlation of the two series can
then be made looking toward obtaining average conditions at these
midway critical points. - Such a survdy is designed to bring out the
effects of both the tidal currents and the wind-driven currents along
the entire coast. : ‘ '

This work was begun in the early part of the calendar year 1922 on
the Pacific coast. . The Surveyor between Alaska seasons occupied
four stations along the coasts of Washington and Oregon between
light vessels. It has been found impossible, however, to continue this
important work because of lack of sufficient experienced mathema-
ticians in the office to work up the results'and at the same time pre-
pare the tide and current tables for the mariner and carry on the
other normal activities of the tide and current division of the bureau.
"This emphasizes again the need of about six additional computers of
a subprofessional. grade to permit the division -to carry on'the work
ggc.esgsary to the proper and- economical functioning of this important

1vision. A : ol O R

The -officers  charged ‘with the work of this division are making
every effort to reduce to-a minimum the amount of work.of a routine
nature. This result is gradually being accomplished by the devising
of new instruments, methods, and forms for lessening: this -class of
work. During the past year a portable tide gauge for the field work
of the survey was devised by this division, the record from which will
require no tabulations by the office force but constitutes a complete
record in itself. It is proposed to devise a larger instrument having a
somewhat similar record to replace the instruments now maintained
at ‘the ‘principal tidal stations of  the survey. It is also proposed
during the next :year to devise a form for tabulating for mean sea

.level directly from the record to an adding machine carrying this
form_' - L . . . . . ! Lo
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The current and tidal conditions in our principal harbors are not
well known, but with the recent survey in' New York Harbor, followed
during the next fiscal year by such a survey in San Francisco Harbor,
the following: year in' Delaware Bay, etc., will bring this phase :of
the work fairly well in hand: All this field work is done in coopera-
tion with the Army engineers charged with the development of the
harbors, who have stood half the expense of the field operations, the
Coast and Geodetic Survey making all office computation and dis-
cussing and interpreting the resulting data: -~ - B
. Another matter of considerable importance in the tidal and current
survey of our principal harbors is the encircling of the harbor with a
line of precise levels, with branch lines where necessary, to connect
all bench marks over the ares into a common datum plane. -This-was
not necessary at the time the survey was made.in New York Harbor,
owingto the fact that such a précise level net was already in existence
over:that-territory. ‘The appropriation for tidal and current work
should be increased for the next fiscal year by $1,500 to do this essen-
tial work. o - : N :

The cooperation of the Canadian Tidal and Current Survey has
been obtained in securing observations in Seymour Narrows, Alaska,
with a view to improving the predictions of slack waters for this
_ strait, which is of considerable importance to United States vessels

plying between our ports and southeastern Alaska. The observa-
tions made by Canadian officials during the present summer will be
furnished this bureau for analysis and predictions on the Coast
Survey predicting machine. ’

The currents in Séymour -Narrows are of the hydraulic type, found
-in straits connecting two- independently tided bodies of water, and
are due to a temporary difference in head between the two bodies of
water brought about by tidal action. While it is a comparatively
simple matter to redict from tidal observations at each end of the
strait the times the heads will be equalized and that slack water
should occur, account must be taken of the momentum of this mass
of water and of the continuance of the flow due to this inertia after
equalization of heads.

No satisfactory series of tidal observations are at present avail-
able for each end of Seymour Narrows, and the Canadian Tidal
and Current Survey has expressed a willingness to obtain these
observations during the summer of 1923. These tidal observations,
together with slacks observed several years ago, will make possible
the accurate predicting of future slack waters for this important
lx;vatterway in which at times the current velocity reaches 8 to 10

nots.

This is but one example of the cooperation of Canada and England
in this important work. For many years the United States and
England each made tidal predictions for a considerable number of
. the same ports published in their respective tide tables. A coop-
erative arrangement was made whereby the Coast Survey furnished
England predictions for five ports in exchange for five. This has
since been increased to nine ports, and recently the British Admi-
ralty has requested that the number be increased to 15.

U¥1der hysical oceanography, comprising miscellaneous oceano-
graphic observations and computations for the purpose of furnish-
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inf_:'i information relative to densities, temperatures, ocean currents,
and related matters to navigators, engineers, and scientists, very
little has been done and much is required to bring our state of
knowledge and amount of information to that of other even less
important maritime nations. We have the Gulf Stream parallel-
ing our entire Atlantic seaboard. A study of this oceanic river is
one of the. most important items in oceano raphy, which should be
continued systematically by the survey. Considerable work of a
reconnaissance nature was done a number of years ago by the Coast
and Geodetic Survey in this important field, but la(ﬁ( og funds bhas
not permitted further work. T .

At present the survey is making use of every available means for
obtaining densities and temperatures. These are now being secured
at 14 of the principal tidal stations maintained by the survey, and
during the past year an attempt has been made to have densities and
temperatures of the sea water made by observers on the light vessels
in connection with the current observations being made-on those
vessels through the cooperation of the Lighthouse Service.
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CHAPTER IIIL
PRQGRAM FOR CURRENT FISCAL YEAR IN THE FIELD.
HYDROGRAPHIC AND TOPOGRAPHIO WORK.

Arnaxtic Coasr.—Offshore hydrography.—The:steamer Lydonia
will continue the offshore hydrography in the vicinity of the Cape
Fear River, which work is now In progress, until the latter part of
November, when work will be taken up in the continuation of the
offshore hydrography in the vicinity of St. Augustine, Fla. This
latter work will continue until near the end of the fiscal year, when
work will again be resumed by this vessel in the vicinity of the Cape
Fear River. The steamers Bache and Hydrographer will continue
the work in the Gulf of Mexico in the vicinity of Sabine Pass, ex-
tending the work westward toward Galveston. _

Wire-drug work.—The work is now in progress off the coast of
Maine, will be continued until the latter part of September, and if
appropriations are sufficient will be taken up again next spring. .

Inshore hydrography and topography.—It funds are available
the latter part of the fiscal year, inshore hydrography and topog-
raphy from Bull Bay to Winyah Bay. will be completed, and this
class of work will be continued from Savannah south. In addition
to the inshore hydro%raphy a topographic revision of the shore line
will be accomplished by the parties working on the Mikawe and Elsie.
If funds and equipment are available, a survey of Lake Okeechobee
will be made during the fiscal year.

Virgin Islands.~—The steamer Ranger with wire-drag launches will
make a hydrographic survey of the Virgin Islands, supplementing
the hydrography by wire-drag work. This survey wiﬁ)lpinclude a
survey of all harbors and passages in these islands.

Pacric CoasT.—Offshore hydrography.—Upon arrival of the
steamer Guide on the west coast she will continue the offshore hy-
drography in the vicinity of southern California executed by the
steamers Discoverer and Pioneer during the last fiscal year. This .
work will extend from the completed work close in shore to the
1,000-fathom curve and will be continued until March. From April
until the end of the fiscal year the Guide will continue the offshore
hydrography in the vicinity of Cape Blanco commenced by the party
on the steamer Lydonia during the fiscal year 1922,

Revision work.—During the winter the parties which worked in
Alaska during the summer will make revision surveys of different
harbors of Puget Sound.

SouTHEASTERN Avrasra.—Offshore hydrography—The steamer
Surveyor will continue the offshore hydrography and the combined
operations, triangulations, topography, and hydrography upon which

e was engaged during this fiscal year. It is contemplated that this

99
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work will be continued without interruption to Cross Sound, as much
work as possible being done each year.

Wire-drag surveys.—The steamer Ewxplorer will continue . wire-
drag operations during the summer of 1923, which will complete the
wire-drag work along the main inside ship channels from Dixon En-
trance to Cape Spencer. Dependent upon the appropriations, it is
uncertain whether or not that vessel will be engaged during the next
fiscal season in the dragging of the more important side pasgages and
of those arms and bays to which vessels go regularly. !

Inshore hydrography.—As stated in the above paragraph, it is
uncertain whether or not the party on the steamer Explorer will be
engaged in wire-drag work during the next fiscal year. If the party
is not so employed, a much-desired survey of Keku Strait and Tuxe-
kan Passage by the party on the steamer Zaplorer will be executed.

WESTERN Avrasxa.—7riangulation, hydrography, and topogra-
phy—The party on the steamer Discoverer will continue work in the
vicinity of ghehkof Straits upon which she is how engaged during the
fiscal year. The Yukon will be used by this party. Tﬁe Pioneer will
continue the survey of Morzhovoi and Coldp Bays and the offshore
work in the vicinity of Cape Pankof, upon which she is now engaged
during the fiscal year. The launch Wildecat will be used in connec-
tion with this party. If funds areavailable, the Natomawill be used
in making a survey of the northern part of Prince William Sound
and of bays and inlets in this vicinity used regularly by commercial
steamers.

Hawarnax IsLanps.—/Inshore hydrography.—The work will be ex-
ecuted by a detached party in the Hawaiian Islands during the fiscal
year 1924 in the vicinity of Lahaina Roads. -

PuiLrepINe IsLanps.—Triangulation and hydrography.-—Three
vessels, the Pathfinder, Fathomer, and Marinduque, will operate dur-
ing the fiscal year in continuation of the projects on which they.are
now engaged. This will include general survey operations on the
west coast of Palawan Island and work in the southern part of the
Archipelago. - - - : oo
' OCEANOGRAPHY.

The steamer Guide on the trip from the east to the west coast of
the United States will make deep-sea soundings and accumulate speci-
mens of the bottom and water samples taken at the bottom. A sonic
sounding apparatus has been installed and will be used in connection
with the deep-sea sounding machine in the determination of depths.
This work will be so planned as to supplement the work of this nature
done during the last few years, so upon its completion there will be
an excellent deep-sea survey on the route followed by vessels from
gle e:ist coast to the west coast of the United States via the Panama
- Canal.

GEODETIC WORK.

TriaxcuratioN.—The major project contemplated for the year 1924
is-a continuation of the triangulation.in Montana, Idaho, and Wash-
ington, which was begun in the fiscal year 1922 by observations
started northward from Pocatello, Idaho. This project entails the
completion of the arc from Pocatello northward to the forty-ninth
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perallel:trigngulation, thence along the forty-ninth parallel from its
intersection with the one hundred:and-ninth meridian' westward to
the Pacific Ocean, with a short arc.extending froin:the vicinity of
Umatilla, Oreg., northward to .the.forty-ninth parallel. . Two- par-
ties will be engaged on the reconnaissance- along.the forty-nith
parallel during the first half of the fiscal year, and two observing
parties will continue their operations throughout the fiscal year, ex-
cept during the winter months. - This. constitutes part of the cor
operative work with the Dominion of Canada, which ‘has for its
object the completion of an arc of. precise triangulation along the
boundary.from the Pacific Ocean to I‘J)ake Superior. - :

Another party will be engaged during most of the fiscal year on
another: part of this cooperative work along the northern boundary
of the United States. -This party will extend triangulation and
traverse from the Lake of the Woods eastward to .the vicinity of the
‘eastern end of Lake Namakan. Part of the traverse will be over
a railroad, and this will be complete during-the early months of
the fiscal year 1924, Another section will be traversed over the
ice, which will be executed shortly -after the first of the calendar
year when the ice becomes strong enough to support teams. S

Precise triangulation in Alaska in extension of the work begun
early in the spring of 1924 will be continued .throughout the fiscal
year whenever weather conditions permit. - '

Precise Traverse.—Owing to ‘the limitations set by our small
appropriation for geodetic work, no precise traverse will be executed
during the year except that.mentioned above to be run over the ice
in the vicinity of Rainy Lake.., R

Leverine.—Only -four precise level projects are contemplated for
the ensuing fiscal year. The leveling party in New England and
the Middle Atlantic States will be continued, except ‘(ﬁlring',t_he
winter months. Revision levels will be run in Washington and
Oregon, and a line of levels in South Dakota will be begun toward
the Iatter part of the fiscal year. The precise level line from Fair-
banks to Valdez, Alaska, will be completed during the first half. of
the fiscal year. : e ) : :

AstroNoMY AND GraviTy.—A party will be operating in south-
eastern Alaska during the early part .of the year determining the
astronomic longitude and latitude ‘at a number of stations...'The
Fart will also observe azimuth and measure gravity at each of the
. longitude stations. It is expected.that a similar party will also
operate during the spring of 1924 in California. '~ C
- A gravity party will begin work in the vicinity of Houston, Tex.,
in August, 1928. The stations will be selected with a'view to further
investlégating the value of gravity observations in determjining the
subsurface structure of the earth. e

-

: - .. MAGNETIC WORK,

. Two magnetic observers will be kept.at work for the greater part
of the year in inspecting and replacing.old ‘magnetic stations re-
gorted :gone:or in bad condition, in ocoupying repeat stations for the

gtermination of the secular change, and in. establishing:stations at
places where observations have not previously been made. 'The work
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of replacement will be mainly in California, Texas, and North Caro-
lina; the occupation of repeat stations will be in the tier of States
extending from Indiana to Maine and in the northwestern part of
the country. Special observations will be made at the time of the
solar eclipse on September 10. -

The five magnetic observatoties will continue the magnetic and
seismological work as usual; buildings and equipment will be main-
tained and improvements made as found necessary. : ’

It is planned to make special investigations at the Cheltenham
ma(i;rnetic observatory of a new type of vertical intensity variometer
and of a method of temperature compensation for horizontal in-
tensity variometers. Co

The instrumental outfits for field and observatory use will receive
attention, and replacement and improvements will be made so“far as
available funds will permit. '

TIDAL AND CURRENT WORK.

Early in the fiscal year, in cooperation with the Army engineers,
it is proposed to carry out an extensive and final current and tidal
survey of San Francisco Harbor, for which an appropriation was
made by the last Congress.

Principal tidal stations representative of tidal conditions along
the different stretches of coast will be continued at the following

places: :
Portland, Me. Cedar Keys, Fla.
Boston, Mass. Pensacola, Fla.
Atlantic City, N. J. Galveston, Tex.
Philadelphia, Pa. San Diego, Calif.
Baltimore, Md. San Francisco, Calif.
Charleston, 8. C. : Seattle, Wash,
Fernandina, Fla, ' Anacortes, Wash.

Key West, Fla.

The tidal station at Anacortes, Wash., established for the purpose
of defining a mean sea-level datum for connecting the Canadian and
" American precise leveling, will be continued during the fiscal year;
also the tidal station established at Anchorage, Alaska, for the pur-
Fose of defining a mean sea-level datum for controlling the precise
eveling in that section of Alaska. .

In cooperation with the Scripps Institute, a principal tidal station
will be installed on the long ocean pier at La Jolla, Calif. The
importance of this station lies in its being the only station main-
tained by this survey on the open ocean on the Pacific coast. It will
correspond to the ocean station maintained at Atlantic City for the
Atlantic coast.

The tide gauge loaned to the Gandy Bridge Co. and installed at
St. Petersburg, %"la., will be continued during the year for the pur-
pose of defining tidal datum planes for use in connection with the
construction of the bridge across Old Tampa Bay. The record from
this gauge becomes the property of the Coast and Geodetic Survey
at no cost except for the loan of a self-registering gauge.

One of the new portable automate tide gauges devised during the
past year by this bureau will be installed at Los Angeles, at the

»
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request of that city. This gauge will be maintained by the city and
the record become the property of the survey. ,

It is proposed to maintain a tidal station at Washington, D. C.,
for the purpose of testing, under the immediate supervision of this
office, new instruments and appliances for the observation of tides.

It is a part of the program of the tidal and current work for the
fiscal year to continue the installation of standard staffs and backing
pieces to replace the old type staffs at all the principal stations main-
tained by the survey. In order to maintain a fixed zero of staff, a
most essential matter in obtaining a long series of tidal observations,
tide staffs of standard design with special backing Piece, cap, and
stop were designed in the division in 1920, and installation o these
are being made as the different stations are visited until all the
principal stations are so equipped. :

‘A precise-leyel party will visit the locations of discontinued tidal
stations in Maryland, Delawsreé, Pennsylvania, and New Jersey for
the purpose of leveling to old nonregulation bench marks as they
may be recovered and installinf; sufficient standard disk bench marks
to comply with the present policy of the survey of maintaining five
standard bench marks at all stations having a year of observations
and one additional for each additional year of observations to a
maximum of 10 disk bench marks. This work is absolutely necessary
in order to perpetuate long series of observations which are now
protected by a few nonregulation bench marks, many of which have
_been destroyed and others in danger of being lost.

Datum planes for:the use of the engineer and marinei, based on
tidal definition, are the only ones which lend themselves to coordina-
tion of surveys widely distributed and subsequently brought together.
The survey has for many years by means of its principal and sub-
sidiary tidal stations established bench marks, and is furnishing to
engineers in all parts of the country descriptions and elevations of
such bench marks based on mean sea level. Since an accurate
determination of mean sea level can be obtained only from a com-
paratively long series of observations, the value of such bench marks
* and the importance of their preservation is apparent.

In order to carry on this essential work, it has been found neces-
sary to curtail somewhat the current observations on the light vessels
on both coasts. On the Atlantic coast observations will be continued
only on Nantucket Shoals and Diamond Shoals Light Vessels. On
the Pacific coast current observations will be continued for the full
year at Blunts Reef Light Vessel, and for the period of the current
and tidal survey of San Francisco Harbor observations will be made
on San Francisco Light Vessel.



Part IV.~DETAILED STATEMENT OF FIELD WORK. -
HYDROGRAPHIC AND TOPOGRAPHIC WORK, ATLANTIC COAST. -

i

MAINE,
[Lieut. O. W. SwaINsoN, Chief of Wire-Drag Party No. 1.]

SUMMARY OF RESULTS.—Triangulation: Length of scheme, 4 statute miles; 16 square
statute miles of area covered; 3 signal poles erected; 4 signals built; 8 stations in main
scheme occupled’ for horizontal measures; 3 stations occupied for vertical measures; 16
geographic positions determined. Leveling: § statute miles of tidal levelg run. . -, .

The following deck officers were attached to this party from the dates speci-
fied: John McCormick, from June 11; V. A. Bishop, from June 12; J. O, Sam-
'3nqns,2§rom June 18; W. T. Brown, from June 25; and I. Rittenburg, from

une 29. ’ o ’
~'On June 4 the chief of party took over the wire-drag launches Ogden and
Rodgers, then in storage at Fairhaven, Mass:" As these launches and-the equip-
ment of wire-drag party No. 1 had not been in service for some time, a great
deal of preparatory work was necessary, - The party proceeded on June 7 to the
working grounds in the vicinity of Portland, Me., arriving June 11. The remadin-
der of the month was-occuplied in completing the overhaul-of equipment, the
establishing 0f the necessary control, and' the preliminary ‘training of new
officers. The party was practically ready to start dragging at the: end of the
fiscal year. : , ’

s MASSACHUSETTS (BOSTON FIELD STATION).

- [Ideut. Commander D. B. WAINWRIGHT (retired), Inmspector in Charge.]

This fleld station is charged with the maintenance of a chart sales agency, the
gathering and submitting to the Washington office of data regarding, changes in
that vicinity affecting coast and geodetic charts and publications, and with
furnishing to the local public such information as is requested. This field sta-
tion was maintained throughout the fiscal year with quarters at Appraisers

Stores, 408 Atlantic Avenue, Boston, ] :
' NEW YORK (NEW YORK FIELD S§TATION).

[Lieut. Commander IsAAC WINBTON &retired),‘ Ingpector in Charge, July to January;
Commander H. C. DENSON, Inspector in Charge, February to June.] ..-.

This fleld station is charged with the maintenance of a chart sales agency, ithe
gathering and submitting to the Washington oflice of data regarding changes In
that vicinity affecting coast and geodetic charts and publications, and with
furnishing to the.local public such information as is requested. Frequently
assistance is also rendered to survey parties operating In the vicinity of New
York. The quarters of this station were moved during the month of February
from the customhouse. o Rooms 311-312 in the Matltime Exchange Bullding. -

" VIRGINIA. ) .

[Licut. EoLinp R. HAND, Commanding Steamer Bache.]

SUMMARY OF RBSULTS.—Magnetic work: One sea station occupied for magnetic obser.
vations, Topography: 24 miles of plane table traverse to locate hydrographic signals,
scale of topographic sheet, 1:20,000. Hydrography : 1,647 square miles of area covered;
1,707 miles run while sounding ; 8,948 positions determined, double angles; 18,440 sound-
ings made; 8 tide stations established; 61 current stations occupied; 2 hydrographic
sheets flnished, scale of hydrographic sheets, 1: 40,000 and 1:120,000.

On' July 1, 1922, the Bache was undergoing repairs at Norfolk ; meanwhile a
detached party was engaged in erecting tall hydrographic signal NECK on the
shore below Virginia Beach, and another party was sent to erect a tide gauge
at Fishermans Island and §stablisll an automatic gauge there. Repairs to the
vessel were completed on July 19, and the next day the Bache sailed for the
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working grounds-outside the Virginia capes, stopplog on. the way to:visit the
tide gauge at Fighermans Island. On July 21 the hydrographic work began and
was continued throughout the season. By November 8 all of the hydrographic
work planned for the party, excepting one dead-reckoning line, had been com-
pleted and sounding operations were concluded. The vessel then returned to
Norfolk, picking up the tide gauge from Fishermans Island on the way in.
The following week the vessel went out again to obtain log factors and after-
wards returned to port, thus closing the season’s operations in this . locality.
Further repairs to the vessel were then undertaken and were in progress until
December 12.. After further inspection of the boller some additional repairs
were found necessary, and these were not completed until December 28. No
further field work was done during the first half of the fiscal year.

During the season & number of tall hydrographic signals were erected along
the coast south of Virginia Beach, the last being at Coast Guard Station No.
1668 (new station), or.4 miles north of Currituck Light, It was impracticable
to locate them by triangulation, and so the preliminary location of these sig-
nals was by topographic methods. An accurate taped traverse was made later
by a separate party. The southern limit of fixed position hydrography is the
36° 80’ parallel.-of latitude, and the southernmost dead-reckoning line is in
approximately latitude 36° 82’. " Work was begun at the lower end and carried
to the northward, and the whole area north to the junction of the old work
was completed. The work extended to the 100-fathom curve, except where
extension to the 1,000-fathom curve was required by supplemental instructions
of June 6. Fixed position work was carried out about 16 miles, and beyond

that all lines were located by dead reckoning. Sounding was done by thé
- launch in-the inshore area from the 2-fauthom to the 5-fathom curve. The
survey buoys were of the same type as those previousl$ used. The spacing of
lines conforms to the requirements of the instructlions. : TR

Comparison was made of exlsting gsoundings and no new shoal spots -‘were
found within the area controlled by flxed positions. Tbe area oft-False Cape
was very closely developed-both by ship and launch. " Choae e

Conslderable expérimental work'was done to-test:theiaccuracy with which
eompdss bearings from adjacentiradio compass stations ‘would ‘locate the vessel
while on dead-reckoning lines, and ‘while the results appeared satisfactory for
navigational purposes they proved to be without value -as & means of more
accurately locating dead-reckoning positions. The following radio compass
stations cooperated with the Bache in these tests: Hog Island, Virginia Beach,
Poyners Hill, and Hatteras.

A plain tide staff was maintained at Coast Guard Statlon No. 165 and ob-
gerved during the times when hydrography was in progress in that viclnity.
The required bench marks were established. - -

fare NORTH CAROLINA.

(Lieut. LEROY P, RAYNOR, in Charge of Launch Mikaive.]

SuMMaRy oF rEsuLTS.—Triangulation, secondary: 10 signal golea erected ; 7 -gtations
in main scheme occupled for horizontal measures; 68 geograp ic positions determined.
Leveling: 8 permanent bench marks established. opography : 9.8 statute miles of de-
tajled shore gine surveyed ; 2.5 statute miles of roads surveyed: scale of topographic
sheet 1:20,000. 'H_ydrography: 1 tidal station established.

" Barly in May, 1928, Lieutenant Raynor put the launch Mikawe in commis-
sion at Baltimore, Md., and proceeded to Southport, N. C, to take up fleld work
in the vicinity of Cape Fear, in conjunction with the party of the steamer
Lydonia and.under the direction’ of the commanding officer. of that vessel
During the remainder of the fiscal year this party was engaged In preliminary
work, consisting of the building and locating of hydrographic signals, triangu-
lation, the establishing of a tide station, and shore-line topography. On. June
80 the party was practically ready to start hydrography. ST .

[Lieut. A. M. Sonmnnskl, Commanding Steamer Lydonta.]

Sumamary oF resuurs.—Triangulation, secondary: 11 square statute miles of area
covered; 8 signal poles erected; 8 stations occupled for horizontal mreasures; 2 geo-
graphic positions. deterinined, Magnetic work: 2 ship swings at sca. Hydrogm‘lm :
48 mquare statute miles of area sounded; 302 statute miles run while sounding. ,0{2
goundings obtained; 7 current stations occupied ; 6 buoy signals placed and located ; 2
tide stations: kstablished.

The following officers were attached to the party: Lieut. R, P. Eyman, execu-
tive officer ; Lieut. (Junior Grade) C. D. Meaney, Lieut. (Junior Grade) R. F. A,
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Studds, Lieut.- (Junior Grade) C. J. Itter; John Wyer, chief engineer; and
E. M. Denbo; deck officer. : s : R

This abstract covers coast hydrography in the vicinity of Cape Fear, N. C.
Field work was started June 6 and was in progress at the end of the fiscal
year. . . :

. " An automatic tide gauge was established at Fort Caswell. One tall hydro-
graphic signal was located by triangulation methods. Hydrography was started
at the northern limits of the work assigned, and a strip over 2 miles wide and
extending over 30 miles offshore was completed, besides a reconnaissance sound:
ing line around the end of Frying Pan Shoals and some sounding in the vicinity
of the entrance to the Cape Fear River. : ‘

\
¥LORIDA.

[Lieut. Commander R. F. LUCE, Commanding -Steamef Lydonia.]

SumMaRY OF RESULTS.—Triangulation: 3.5 uare statute miles of area covered; 2
signals erected, 3 stations occupied for horizontal measures; 2.5 statute miles of traverse
run ; 3 geographic positions determined. Topography: 6.2 statute miles of ghoreline run
to locate 9 signnls. Hydrography : 5 tall tyge aignals erected, 218 square statute miles
of area sounded; 408 statute miles run while sounding; 1,535 positions determined ;
4.8398 soundin obtained. Tides and currenfs: 1 tidal station established; 7 current
stations occupled. Magnetic: 1 complete ship swing at sea. :

This - abstract covers work executed from December 6, 1922, to February
24, 1923. The following officers were attached to the party during this period:
Lieut. R. P. Eyman, executive officer; Lieut. (Junior Grade) L. M. Mower,
Lieut, (Junior Grade) C. D, Meaney, Lieut. ‘(Junior Grade) E. F. Lewls, Lieut.
(Junior Grade) R. F. 4. Studds, Lieut. (Junior Grade) C. J. Itter, and John
Wyer, chief engineer. .

The necessary position control was first obtained by building and locating
five tall-type hydrographic signals and planting and locating an offshore line
of buoy signals. The hydrography accomplished consists of hand lead and
trolley soundings from the shore line out to the 16-fathom curve and extend-
ing from the junction with previous work immediately south of St. Augustine
southward to abreast Matanzas Inlet. After February 24 this work proceeded
under the direction of Lieut. A. M. Sobieralski.

{Lieut. A, M. SOBIERALSEI, Commanding Steamer Lydonia.]

SUMMARY OF LBSULTS.—'Traverse: 3.5 statute miles of traverse run; 1 principal sta.
tion occupled for horizontal measures. To] ogrt}gh : 18.5 statute miles of shore-line run;
1 topographic sheet finished, scale 1: 20,000. ydrography : 709 square statute miles of
area sounded; 840 statute miles run while sounding; 7,108 positions determined, double
angles; 21,246 soundings obtained ; 2 tidal stations established; 35 current stations.oc-
cupled; 8 flydrogrnphic gheets finished, scales 1: 20,000, 1: 40.060, and 1: 80,000

This abstract covers the period from February 24, 1923, to April 23, 1923,
the close of the season’s work in this locality. With the exception of the
chief of party, the officer personnel remained unchanged. The work was a con-
tinuation of that in progress In the immediately preceding months under the
direction of Lieut. Commander R. F. Luce. The usual methods for executing
this class of work were employed.

An automatic tide gauge was established at St. Augustine on March 18, and
readings continued till April 830. The gauge was placed in the same position
occupied in 1916, and the staff referred to the same bench marks. :

Hydrography—In the area covered by Captain Luce a number of splits and
cross lines were run, and the work was extended out to the 100-fathom curve.
The inshore launch hydrography was extended from a junction with the work
done by the Isis down to latitude 29° 85'. The Inshore and offshore sound-
ings were extended from a junction with the work done by Captain Luce down
to latitude 29° 35, so that the work is complete down to this latitude.

Topography.—The topography was carrled down to latitude 29° 35’. While
the primary object of this work was to locate signals for launch hydrography,
congiderable detail was shown around Matanzas Inlet. )

In accordance with instructions dated January 10, 1923, a special examination
was made of the spring off the coast of Florida below St. Augustine. In gen-
eral, the examination consisted of a hydrographic development, collection of
water specimens at various depths, and a record of temperatures at various
depths. This remarkable phenomenon has excited considerable interest, and a
long acgount of it appeared in Harper’s Weekly about 25 years ago.
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- The ‘survey of ‘the coast of Florida has been followed with interest by
mar{ners’ using these waters; the accurate location of the 10-fathom curve
interests them particularly. The current and temperature observations on the
dead-reckoning lines give valuable information which can be compared with
previous investigations of the Gulf Stream, and an accurate determination of
the inshore limits of the Gulf stream, a subject which is of great interest to
mariners. R X ) e
LOUISIANA.
[Lieut. FRANK 8. BorDRN, Commanding Steamer Hydrographer.]

" "SusMMARY OF RESULTS,—Topography: 5.3 square miles of area snrveged: 38 miles of
detailed shore line gurveyed ; topogra&)hlc sheet finished, scale 1: 20,000, Hydro ruphg:
973 square miles of area covered; 2,088.8 miles run while sounding; 4,875 positions de-
termined (double angles) ; 86,138 soundings made; 1 tide station established; 2 hydro-
graphic sheets finished, scale of hydrographic sheets 1: 80,000. : '

The following officers. were attached to the party: Lieut. W. D. Patterson,

executive officer, entire season; Ensign A. R. Jessup, entire season; Ensign
A, H. Wagener, to July 81; B. F, Delaney, deck officer, entire season; and H. O.
Olson,. deck. officer, from August 5. - )
_ This: abstract covers the operations of the steamer Hydrographer from the
date of taking up combined work in the vicinity of Chandeleur and Breton
Sound to the date of its completion. The party began this project on June 12,
1922, most of the time to the beginning of the fiscal year being occupled with
the necesssary preparatory work. As no part of this project had previously
been reported, the summary of results includes a very small amount of
hydrography accomplished prior to July 1. During this period the area east
of Chandeleur and Breton Island extending from latitude 29° 41’ southward
to Pass a Loutre entrance and between the 2 and 15 fathom curves was sur-
veyed. In addition to this, an area of approximately 170 gquare miles was sur-
veyed in Chandeleur Sound in the vicinity of North, Freemason, and Harbor
Islands and the topography of these islands completed. . .
. 'The season’s work completed the hydrographi¢ work which was started east
'of 'Pensacola in 1019, and extended westward to Southwest Pass, Mississippi
Delta. The portion compléted during the present season by the party on the
‘steamer Hydrographer joins the fixed position work of the steamer Bache to
the northward, the dead-reckoning work of the steamer Bache to the eastward,
and a previous survey of the steamer Hydrographer to the southward. = -

Control for all of the work done during the season was obtained from re-
covered triangulation stations established by the party on the Hydrographer
during a previgus season. Many of the signals were still standing. It was
necessary, however, to bulld several tall hydrographic signals and supplement
these ‘with additional smaller ones. -A 100-foot signal was built on Breton
Island and an 80-foot signal on Errol Island. Speclal attention was pald to
the signal bu’lt on Errol Island, as two signals bullt here by previous parties had
been destroyed by the shifting of the sand within the course of & few months,
To protect this signal from the action of the seas which wash around its base,
a wooden bulkhead was  constructed entirely around its base and the space
inside the bulkhead filled with sand. ' ' -

Shore signals furnished control for approximately one-half the distance to
the 15-fathom curve, which in this locality is 17 miles offchore. For the outer
part of the work control was furnished by a line of buoys about 3 miles apart
and as far out:as it was possible to locate them with cuts from shore fixes,
With the exception of a small area at the north end of the work where 1t was
necessary to plant three additional markers, this single line of buoys made it
possible to carry fixed positions to the 15-fathom curve. A new type of buoy

- was designed for this work and excellent results obtained with it

The only topography done during the season was that of the islands known
as North, Freemason, and Old Harbor, which form a chain extending for 15
miles In a southwesterly direction from Chandeleur Island. These islands have
undergone extensive changes since tbe last survey. In general, the i1slands. have
shifted to the southeastward, while large portions of them have been washed
away entirely. These changes have been brought about by northwest storms,
which occur frequently during the winter months. o N

64261—283——8
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(All sounding work done during the,season was ﬁxed-position ‘hydrography.

Practically all of thé soundings were.in “less than 16 fathoms .of water. and
were taken with the hand.Jead. Over a small area offiPass a Loutre, in depths
up to-50 fathoms, the stream-sounding’ machine was. used all: soundings belng
vertical casts.
. In connection with the navigntion of the vessels through Chandeleur Sound
it was found that many changes had taken place in the water areas adjacent
to North, Freemason, and Old Harbor Islands. Instructions were given to
correct the chart where discrepancies existed. A new survey was made of this
locality and the work extended until a satisfactory junction had been made
with the old surveys. Detalled descriptions of all the important changes found
d}tlirirt:g the season were included in the descriptive reports accompanying the
gheets. .

As the topographie work which was to be done was small in comparison and
far removed from the hydrographic work covered by this sheet, and as the
best months of the year for hydrographic work in the Gulf are July, August,
and September,.the entire strength of the party was devoted to completing ‘the"
hydrographic work during these months.,. The party was divided into two
watches, the first wateh having charge of the sounding from daylight until
8 a. m. and from noon until 4 p. m. and the second watch was in charge from
8.a. m, until noon and from 4 p. m. until dark. - In general the vessel ran a
continudus sounding line from the time signals were visible in the morning
until they were shut out in the evening by darkness except when the line had
to be broken 'on account of rain’ squalls, USually the vessel anchored at night
on the last position for the day and picked up the line at'the same point the
following -morning.. Buoys were constructed over' the week end and while
running to and’from the worlking grounds (average distance 60 miles). The
buoys were dropped on Moriddy, génerally’ with' very ' ‘little logs of- time from
sounding work, and were located ‘while running linés"id’ thelr vicinity.”

Asg the vessel ‘¢an'not carry coal for two weeks when’ engaged on’ intensive
hydrdgraphic work of this class, the vessel was coaled each week. The general
procedure was to return to Gulfport Friday evening, the vessel tying up &t the
coal ‘whart. " Coal, water, .and supplies were taken aboard on Saturday, and
the necessary “anchors’ for buoys to be used the' foilowing week were cast, The
Vehsel' left port eariy ‘Monday ‘morning, . completed the superstructures of the
buoys whilé under way, and dropped them on arrival ‘on the working grounds.

Different types of hand lead-line Jnaterial were used, but by far the best
results were -obtained with the waterproofed, solid braided tiller rope No. 8
with pho$phorus bronze ‘Wire center. This line was used for perhaps 90 per
cent of’ the .work. The only fault of this material is that it deteriorates rapidly,
due to the bending and breaking of the wire center, after it has been in use
for some time,  For the reduction of soundings:over this entire area tidal
observations were made at Chandeleur Island Lighthouse. -

The tides apparently are largely influenced by winds in this locality. In
general a.reference plane established from mean low waters obtained. in winter
.tlme. This is due to the fact that the northerly winds in the winter time:lower

the level while, the prevailing. southerly winds. in the summer time raige the
level of the water.,
. . The currentg in the locality. covered by this report are small and are largely
due to winds except off the Passes of the Mississippl, where they.set offshore.
The Gulf Stream countercurrent, which is supposed to set to.the southward off
the Chandeleur Islands, was not noticed during the progress of the work.

. DOUISIANA (NEW OBLEANS FIELD BTATION)

[Bonnnr Boyp, cxerk 'remporariiy in Charge. July to September and February to June;
Commander H C. Dsnsox, Inspector in Cbarge, October to January]

‘This field station is charged with the malntenahce of a chart sales agency,
‘the gathering and submitting to the Washington office-of data regarding changes
in' that vicinity affecting Coast and Geodetic Survey charts and publications,
and with furnishing to the local public such information'as is. requested. This
field station was maintained throughout the ﬁscal year with quarters ‘at 314
Customhouse, New Orleans.
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S : . TEXAS. . .. L .
[Lieut. EoLINB R. HAND, Commanding &eam‘ey 'Bache.]

SUMMARY OF RESULTS.—Magnetic work: 1 'ship swing at sea.- Hydroizr'aphv: 1,246
square statute miles of area sounded ;-1,846 statute miles run while sounding; 154 posi-

ons- determined . (double angles) ; 14,4.’33 soundinge. obtained; 168 current stations oc-
cupled, scale of sheets 1: 80,000. . ) . :

The following officers were attached-to this party: Lieut. G. C. Jones, execu-
" tive officer ; Ensign L. B. Clore; C. N. Conover, chief engineer ; Wilhelm Weid-
lich, mate; T. B. Reed, Frank Larner, and William @. Cralb, deck officers."

The steamer JBache arrived on the working grounds off Sabine Pass, Gulf of
Mexlico, on February 26 and at once began preclse dead-reckoning hydrography
in"‘that vicinity, working outside the inshore .areas be ng ‘gounded by the
steamer Hydrographer. In spite of unfavorable ‘weather conditions for this
class of work considerable progress had been made at the close of the fiscal
year. S

[Lieut. F: 8. BoRDBN, Commanding Bteamer Hydrographer.] .

UMMARY OF BESULTS.—Triangulation: 153 square statute miles of area covered; 3
6b‘sse‘rvi'ng tx‘is)ods‘built, 8'observﬂu gcaffolds buflt, 5 stations in.majn scheme occupled
for horizontal measures; 1 station In sugglementalvschemes occupled for horizontal meas-
ures: 10 geographic positions determined. Leveling : 7. permanent. bench marks. estab-
lished ; 2 statute miles of tidal levels run. Topography : 7 square statute miles of area
surveyed ; 27.5 statute miles of detailed shore lne surveyed; 0.5 statute mile of shore
line of creeks surveyed; 1 topographic sheet finished, scale 1 : 20,000, Hydrography:
410 square statute miles of area sounded; 2.300.4 statute miles run while sounding;
8,011 positions determined (double angles) ; 46.248 soundings obtained ; 2 tidal stations
‘est;,ﬂ;l\ishlcid; scale of hydrographic sheets, 1:40,000.

The following.officers were attached to the party: Lieut. ' W. D. Pattersen,
executive officer, entire season; Ensign:A. R. Jessup, to:May: 6; Ensign'C. M:
Thomas, from:March 10; R: P, Marshall, chief engineer, from' June 3;-H. O.
Olsen, deck :officer,.to March:8; and-J.: A. Kibler, deck-officer; from June 9.

Dhig- abstract: covers:continued ibperations:in:the -vicinity of Sabine Pass in
progréss from November :28: to:the.end £ the fidcal ‘year. and: being the inshore
portion of the total project asdigned to this party in conjunction with the party
on-the steamer Bache..' .o e i o e o DR .

To control the survey the triangulation stations Pat Glennon Bayou 1874
and.Sabine Pass Lighthouse 1874 were recovered. As a check on the recovery
of .these stations the station Johnson: Bayou 1909 was recovered. Inverse com-
putations were made for the bases between the latter station and each of! the
other two. Using the three sides of this fixed triangle as bases, a five-pointed
central point- figure was expanded over the entrance.to Sabine Pass and the
sides of this figure used as bases-to. locate all the hydrographic signals thus
far:used in the survey. - : : : S

The tall hydrographic signals are each 100 feet high and are spaced %
nautical miles apart. This gives control for a distance of approximately 12
miles- offshore. As it is. necessary to carry the fixed position hydrography
from 19 to 28 miles offshore, the tall signals have been supplemented with two.
rows of buoys, the outer row being close to the outer limit of the fixed-posgition
work and the inner row -approximately 6 miles Inshore from the outer row.
The buoys are planted and located in conjunction with the party on the
steamer Bache, which vessel uses the outer row for determining the inner ends
of her dead-reckoning lines. :

The topography. has consisted simply in a revision of the shore line. In
general the shore line has -changed very little. From-work accomplished thus
far it appears that tbe coast {s building out somewhat to the -eastward of
Sabine Pass and is eroding somewhat west of the pass.: On account of the high
marsh grass which tringes the shore for severnl miles east and west of Sabine

"Pass. it was impracticable to. use the plane table for all of this work, and the
greater part of the coast line.was located with the sextant. The topography was
carried up Sabine Pass until a.connection was made with the present chart. ' -

In the division of the work betweeen the two vessels engaged on the present
project this party has undertaken all of the fixed position launch and ship
hydrography in addition to signal bullding, triangulation, topography, and
tidal work. However, practically all good sounding daya are devoted to hydrog-
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raphy, and other operations, with the exception of signal building, being
carried on when hydrographic work can not be done. .

As the area being charted by the party is of comparatively shallow depth
and is used by deep-draft vessels, extreme care 18 taken to obtain accurate
soundings as well as to obtain correct tidal reducers. In certain areas very
strong currents and in others a very soft bottom make it difficult to obtain
accurate soundings, and it has been necessary to rerun a few lines under
better conditions In order to obtain satisfactory crossings. ‘

All soundings have been taken. with lead line made of waterproofed, bronze-
centered, tiller rope No. 8. These lines have been marked to the nearest foot
up to 8 fathoms, which is the maximum depth of water within the entire area.

When engaged on hydrographic work the officers and crew are divided into
two watches. The first watch is on duty from the time signals are visible
in the morning unti) 8 a. m. and from 12 noon until 4 p. m. The second
watch is on duty from 8 a. m. until noon and from 4 p. m. untjl signals are
shut out by darkness. .

When work was first started in this locality a tidal station was established
at Sabine Pass Lighthouse and .an cbserver employed. However, it was
found that this observer was not very reliable, and as no other observer
could be obtained a second tidal station was established on the opposite side
of the pass, at the U. S. Coast Guard station. The staff at the second station
was set at the same level as the first, and by simultaneous observations on
the two staffs it was found, as supposed, that the ranges were the same.
The reference plane for the reduction of soundings was obtained by making
simultaneous observations for four consecutive days with the automatic gauge at
Galveston, Tex. .

In order to obtain the difference in range between the tide at the Coast
Guard station and the Gulf, observations were made at Bast-Jetty Lighthouse
and the range at this station found to be 50 per cent larger ‘than: the range
in the pass. Since the rapge in the pass is 40 per cent greater than the
range at Galveston, the range in the Gulf is 2.1 times the range at Galveston.

The currents are very strong in this locality, particularly in the areg west
of Sabine Pass between Sabine Bank and the coast. The .prevalling set,
which is southwestward, is increased greatly by winds from the northeast,
east, and southeast. Winds from the south and southwest tend to counter-
balance the prevailing set, and if blowing hard enough cause the current to
set in an easterly direction. While running north and south sounding lines
west of Sabine Pass with light easterly breezes, it has been found necessary
to allow as much as 25° for the current getting to the westward. - This would
correspond to a current of 2.2 knots setting to the westward, and it is probable
that with the southerly component the actual current would approach 3 knots.
With easterly gales this current I8 undoubtedly- increased to 4 or 5 knots.

Thus far the only change of importance from previous surveys found is
the building out of the shoal west of Sabine Pass. It was found that the
shoal is encroaching on the much used lane between Calveston and Sabine
Pass. This undoubtedly is due to theeffect the jJetties have on the’ deposit
of sediment which Is brought down the pass or dropped by the dredges.
The prevailing westerly set carrles the sediment to the westward, where it
is deposited when coming in contact with the eddy caused by the Jettlies
protruding into the Guilf.

The report that the passage throughout Sabine Bank, locally known as the
« Hole in the Wall,” has shoaled to 30 feet is incorrect. It is possible that
the master of the vessel making this report obtained a 80-foot sounding in
the passage, but as this occurred on & minus tide during a ¢ Norther” the
water level was perhaps at that tlme as much ag 8 feet below the reference
plane. The present survey shows 33 feet as the least depth in the locality
of the reported shoaling. :

All tall signals used on the present survey are of the standard Coast Survey
type and are 100 feet in height. These are spaced approximately 4 nautical
miles apart and are vistble from the bridge of the Hydrographer for 15 miles.
The buoys used are of the single steel drum type. :
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TIDAL AND CURREN_T‘ WORK, A.TLANTIC COAST.
NEW YORK.
_ [Commander ‘H. C. DENSON.]
~ 'BUMMARY _OI‘VRIBULTEV.TIVO'I Istatlpns’ o(ccupied for current obégx;vations.

. @n-July 15 a tidal and'current survey ‘of New York Harbor was begun in co-
operation with the United States Army: Engineers. Preliminary arrangements
for this work had been discussed by representatives .of the United States Army
englneers and the chief of division of tides and currents of the Coast and
Geodetie Survey, and an agreeraént had been arrived at as to the extent of the
cooperation, such as the equipment to be supplied and the number of units each
bureau was to furnish, and also the assignment of the stations to be occupied
by the different units. The Coast and Geodetic Survey launches Ogden, Rogers,
and Eisie I1I were used'in this work and later on the Mikawe. ’

The launch Gannett belonging to the United States Engineers. was also
equipped for the work' of dbservations, but proved unsuitable and a barge was
- gubstituted. The plan finally adopted was that originally decided upon that the
Coast and Geodetlc Survey units should occupy the principal or controlling sta-
tion, while the engineer units were assigned to stations that required to be oc-
cupied for only 13 or 26 hours. Several additional barges were afterwards
furnished by the United States Engineers to take the place of the Coast and
Geodetic Survey launches.

The cooperative assistance of the engineers was discontinued August 17, after
the completion . of the observations in the Hudson River and Lower Bay. The
original program provided that each ureau should operate three units, but
after the completion of the work on the Hudson River the Coast and Geodetic
Survey operated not less than four units, and after August 17 not less than five
and sometimes six units. While the work was in progress on the East River
the engineers often operated four units. N , -

All observatiops, in. c¢onnectlon; with this work, with the exception of three
gtations, were made either ‘from launches or bdrges. One unit made observa-
tions during 48 consecutive hours from a.drill boat anchored In Hell Gate; an-
other made observations during six lours from the rallroad bridge spanning
Hell Gate. Thirteen hours' observations were made from the bridge spanning
Newton Creek. While the work was in progress most favorable weather condi-
tions were experienced. . . :

The observations were continuous from the beginning of the season on July 15
until the close of the work on September 7, except when minor repairs were be-
ing made to the current meters and on five occasions when the observing barges
were struck by passing tows. .

. Roygh weather was encountered while the work was In progress off Sandy
Hook, and the observations in that locality were not as satisfactory as could be
desired. These unsatisfactory results are partly due to the floating equipment
which was found not adaptable to offshore work

After completing the original program nine additional stations were occupied
in the Hudson River for the purpose of making a study of the directions of the
subsurface currents. :

Seventy-eight statlons were occupled for obtaining data In connection with
circulation and 30 stations for obtaining data for local conditions. The loca-
tions of the current statlons were plotted on appropriate charts which were
sent to the office with the records of the work.

All tidal data to be used in connection with the reduction and tabulation of
observations, with one exception, were furnished by the records of automatlc
tide gauges located throughout the harbor and maintained by the engineers.
While the work was In progress the Coast and Geodetic Survey maintained an
automatic tide gauge at Port Newark in Newark Bay. At only one station near
the barge office were daylight observations made on tide staffs. The United
States Army Engineers, besides effectively cooperating in the work, incidentally
rendered valuable assistance in many ways.
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NEW YORK AND'NEW JERSEY.
[HarsY A. MARMER.]

In July an inspection was made of the parties ‘engaged In making a tidal
current survey of New York Harbor. The force engaged in this work consisted
of six units—three operated by parties of the Coast and Geodetic and three
by parties of the United States Engineer, office. . Each.of these six parties was
visited, and thelr records and methods of work were inspected:y . - . - .

A conference was held with Prof. W..D. Johnson. relative to change in tidsl
régime resulting from changes in shore ling and the relation between mean. sea
level of points situated on the. 'ope.p coast and those.nearly inclosed. . S

At Atlantic Cij;y, N. J., a site.‘was secured for the location of a tide gauge
on the Steel Pier about 1,500 feet from the Board Walk, ‘whaere there is a depth
of 17.2 feet. . o - e e

In Murch, 1923, an examination was made of the tidal and current records
on file at the office of the district engineer, first district, at New York, with a
view of obtalning coples of these records, and afterwards an inspection was
made of the tidal station at Philadelphia. . i .

NEW JERSEY.
{PAUL SCHUREMAN, Computer.]

 In compliance with instructions of October 16, 1022, and upon receiving in-
formation, that the U. 8. Gopstruction Co. was ready to begin immedidtely upon

the work of installing the float pipes for a proposed tide gauge at Atlantic

City, the observer proceeded to that plice on November 14, . Upon hig arrival
the work of Installiiig"the flodt ‘pipes proceeded’ without' delay and 'was soff:
«ciently advanced to permit the automatic gauge to be installed'on’ November ‘80.
On the following day the station was placed in charge of & permanent tide
observer whose appointment was recommended to the office. On December 5
the tide station was again visited, and both the automatic and the tape gauge
were found to be operating satlsfactorily. The observer returned to Wash-
ington on thie evening of Detember 5 and. reported for duty at the office on the
following morning. ‘ Sone b o

) o " ' NORTH CABOLINA,

[E. A. L LACHEDR.)

On April 20 and 21 special current-méter observations were made on’ Didmond
Shoal Light Vessel. Observations were made continuously from 9 g. m. to 11
‘p. m. on April 20 and from 5.30 a. m. to 1.30 p. m.-on April 21. Densltles and
temperatures of the sed water near the surface were obtained.. Transportation
for the observer was furnished by'the. lighthouse’ tender Orchid. ~ - e

HYDROGRAPHIC AND TOPOGRAPHIC WORK, PACIFIC COAST. '
* CALIFORNWIA. '~ Ce et :
f Licut. Commander H. A, SEBI_&N, Stgamer Duodvcrcr,]

Snmuaﬁ oF ‘RESULTS.—/Triangulation: 1 signal pole erécted; 3 stations in'mple‘
mental scheme occupied for horizontal measures: 8 geographic positions .deternrined,
Leveling : 10 permancént bench marks cstablished ; 2 miles of levels run. Magnetic work:
Ship swung at 3 sea stations; 100 observations on course made. Hydrography" 2,270 -
square miles of area covered; 1,870 miles run ‘while sounding; 2,820 positions deter-
mined (double angles); 7,960 soundings made; 4 hydrographic sheets finished,
1:120,000, 1:20,000, and 1: 40,000, - . o o L .

The following officers were attached to the party .during this season’s work:
Lieut. J. H. Peters, executive officer, Lieut. -(Junior Grade) H. W. Hemple,
Lieut. J. M. Smook, J. C. Herman, chief engineer, J. F. Downey, jr:, and P. H.
White, deck officers. i . . :

On November 1, 1922, the steamer Discoverer was at San Dlego, Calif., being
overhauled after the cruise from Norfolk, Va., and being prepared for field work
on the coast of California, as called for in the director's instructions of October
18. These Instructions provided for hydrographic work northward from the
Mexican boundary to be executed by the parties of the Digcoverer and Pioneer,
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under the 'direction -of‘the commanding -officér of the Disgoveérer.. Overhauling
the vessel and' preparation for ‘work,’ including 'n'reconnaissance trip oven the
worklng grounds, occupled the time until Noveniber 10, and'on November 13
hydrography tas bégun in the viclnity of the boundary.’ 'From that date until
February ‘10, 1928, fleld work was ‘in progress. During this time the hydrog-
raphy was ekecuted by the two parties from the Mexican boundary' north to
Del Mar. *The party of the' Pioneer did the work northward of the w\ater"tank
(hydrographlc slgnal tank) on Polnt Loma. In addition to thig hydrography, a
detailed ‘hydrographic survey of ‘Cortéz Bank, {ncluding &’ trigometric' location
of the whistle buoy ‘and the bank itself, was made by the parties of ‘both ships
working in conjunction.  '* IR R
* In the section coveréd by the' Discoverer very little triangulation wds, neces-
sary, as there were a number of natural objects previously located which could
be used for hydrographic signals.: The three 'wireless 'xpa‘stS"at ‘the ‘néw Navy
radio station-in East San Dlego, the highest points-of the hitls on Los Coronados,
and the water tank on-Point Loma ‘were determined by odcupying Point Loma
0ld Tower Lighthousé, Coronado 'hotel tower, and triangulation station Duue,
These points were used In the hydrographic work. ot o '
- The hydrography was"extended from the 1,000-fathom 'curve Inshore con-
necting .Wi_tn:?lgdnshore‘hy‘drograp'hl’c work of previpus years. Although {his
prévious hydrography was done a'matter of 30 or 40 years ago, it checked
remiarkably close inside the 20-fathom ‘curve.  In-deeper water it did not check
g0 ‘well. * In fact, the present survey has changed the 50"and 100 fathom' curves
off San Diego to a large extent. "'’ & i ‘ )
There were two large kelp patches within the 1imits of the work—one mnesar
the soutliern limit of the work and the other a long narrow patch parallel with
_the shore line ‘west' of Point Loma.- -A’'couple of sounding lines were run through
the southern patch, and a line along the outsldeé edge of this patch was run.' No
lines were run through the Point Loma 'patch, although ‘the western ‘edge ‘was
defined.- ‘The kelp in both:these patches is quite thick. - '¢ - Tty
The hydrographic work ingide the 20-fathom: curve ‘was. done' with handlead;

using the bronze wire centef lead ‘line. 1 etweén ‘the 20 and 100 fg_th_om‘.'cur»ves

sounding tubes Wit the imiproye 'valve were'lised:¢ "t ©0' it :
©ao Fegpehiwwas - directed’ to>be: mede' for the twb 'banks “shown‘on':Chart 5002.
While no indication was found in the immediate vieclnity iof the bne reported in
latitude 81° 50’ N., longitude 119° ' W;; on ‘account of the unevenness of the
bottom in this entire locality and in view of 'having obtained one sounding of
G8 fathoms about 50 miles farther inshore, the commanding officer was loath to
recommend that this reported bank be removed from the chart. The bank re-
ported In latitude 82° 05’ N., longitude 119° 45’ W. was north of the work
accomplished during the season, o D o )
“One. sounding of: 68 fathoms wns obtained in. latitude 32° 07'-'N., longitude
118%-18% W.~.This depth i8 certain, as the lead was picked off. the bottom  and
dropped o gécond time. Although the ‘outline of tlie 500-fathom curve in this
vicinity was closely defined, no other such shoal Sounding was encountered. ./
The detailed instructions provided. for a wire-drag survey of Cortes Bank
withip the 50-fathom curye,and, if this-were impracticable this year, to drag
within 'the 20-fathom. curye, obtain’ the least water on Bishop ‘Rock,”the 'shoal
extending south. nnd‘_e'a§t from it, and on the shoal about 4} miles north and
west of Blshop Rock. ' = Co i ' T o
The assembling of wire-drag outfit’' in San Diegd at the same time that field
work ‘was in progress Wis: a’ mnatter of considerable- difficulty on adcount of
gettin ,ﬂix_e various. necessary parts, Work was started in dssembling this
oxifﬂti bgor‘iis the approved estithates were recéived, and it todk until ‘Janu-
ary 15'to gbt, the ‘wire-drag in shape and the buoys constructed. ' From January
15 untll February 10 both the Dispoverer and Ploncer were standing by’ at
Bortes Bank''for suitable weather to do drag work." Diiring this' time theve
were only two days that the drag could be put over. Durlng this period, how-
ever, a detailed hydrographic survey of the bank was -executed. ' This 'survey
was carrled out to theé 100:fathom ‘curve, except on the eastern and north-
western ends of the bank. This survey was all controlled by fixed positions on
buoys. o - : - ' ' S S
- An important feature of the Cortes Bank work was the trigonometyic loca-
tion of the bank itself and the location of the buoys. ‘ After the first six
buoys had been planted the Discoverer was anchored close‘to buoy A. Triaugu-’
lation stations Rest and Peak on' San Clemente Island’ were recovered and
observers from the party of the Pioncer stationed at each. Station: Slope was
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recovered and used as an azimuth mark. for station Rest, and  station Ledge
was récovered and used as'an azimuth mark for.station Peak.  (The two occu-
pled stations were not {ntervisible.). Lights were posted at each . of the azimuth
. marks, and each. observer measured the angle between the ship’s searchlight
and hls azimuth mark. An inverse computation.gave the distance and .azimuth
between the occupled stations, and thus the base of the trlangle Peak, Rest,
Discoverer, From this triangle the geographic. position of the ship was deter-
mined. The distance between the ship .and buoy A was determined by obs
serving the ‘angle between the water line at buoy A and the horizon from the
pridge of the ship, which was 82 feet above the water. The direction of the
bucy was taken from the standard compass. This trigonometric position. of
Cartes Bank buoy and Cortes Bank differs. from the ‘position shown on the
chart by about 2% miles. : o .
- The first. six buoys were planted.on two ranges. Buoys A, B, and . C-on one
range. and buoys D, B, .and F on another. The _distance ‘between buoy C
and buoy F along the line of the buoys was determined by leg.runs. Using
{his distance as base, the buoys were located with reference to. each, other
by sextant triangulation with the ship and launch. The launch occupied each
buoy 4n turn, and the ship took position about 1 .mile outside the line of the
buoys. The entire system was then oriented by observing celestial azimuths,
'he Discoverer anchored .negr buoy A and the Pioneer near buoy E. . The
Digooverer measured the angle between . the. Pioneer and the moon at low
altitude, and for: a check the IFionecr measured the angle between the Dis-
coverer and a star of low altitude. 'Knowing. the exact position of the
Digcoverer, and to -all intents the exact position of the Pioneer, the azimuths
of -the moon. and .stgr were computed and from this. the azimuth between the
Discoverer. and. Pioneer or from A buoy.to, B buoy; The later huoys beyond F
buoy were located In & similar manner. .- ... oL S
. From .January.2 to . Japuary 10.the ship waslaid up, for the.purpose.of
cleaning boilers. During this time the dredged. .channel from Ballast- Point
gouth' to .the bell buoy was sounded. The work-is an extension of the harbor
work of the party of the Pioncer and connects with the ship work of. the
Discoverer at the bell buoy. "The motor sailing launch of the Pioneer was
pvorrowed for this work, as the launch of the Discoverer was being equipped
for wire-drag work at that time. : .
The tidal bench marks in the vicinity of San Diego were inspected. Ten
new bench marks were established in tbe viclnity of the tidal station at the

quarantine station. .
‘[LIe'ut. 0. W. SwAINgON, Commanding Motof Vessel Natoma.]

SUMMARY OF RESULTS.—Triangulation: 160 square miles of area covered ; -24 signal
poles erected; 2 observing tripods and gcaffolds built, height § feet; 27 stations tn main
scheme occnpied for horizontal measures; 1 station in supplemental scheme occupied for
borizontal measures; 22 stations occupled for vertical measures; 70 geographic positions
determined, Leveling: 12 permanent bench marks established; 2 miles of levels run,
TOpofraphy: 50.1 square miles of area surveyed ; 89 miles of general coast Hne surveyed ;
2 miles of shore line of creeks surveyed; 62.7 miles of roads surveyed; & topograghlc
gheets finished, scale 1: 10, 000, Hydrograplg-: 40 1 square miles of area covered; §79.1
miles run while sounding; 4,500 positions determined (double angles); 21,048 soundings
made; 4 tide stations established; & hydrographic shepts finished, scale 1:10,000. .

The following officers were attached to this party: Lieut. M. O. Witherbee,
executive officer, hydrography and topography; Lieut. (Junior Grade) I. A.
Bond, hydrography; Ensign R. W. Byrns, topography, hydrqgraphy; and
Antone Silva, chief engineer (motor).

At the beginning of the fiscal year the Netoma was at San Franclsgo under-
going repairs and outfitting for work during the coming season. The officers
were engaged in work upon the records of the past season. On July 17, repairs
being finished and supplles taken on board, the vessel ran to Martinez at the
entrance to Suisun Bay. The work was then continued in Carquinez Scraits
and Sulsun Bay in compliance with instructions.

The triangulatlon was continued eastward from where it had been dropped
before going to San Francisco. It was t'ed to two recovered stations on the
west side of Suisun Bay, namely, Goodyear and Army Poilnt 2. The dis-
crepancy of the connection was seven-tenths meter, or 1 in 4,500 in distance and
30 seconds in:azimuth. The office value of the line Army Point to Goodyear
was used to carry the scheme east and north across Suisun Bay. This scheme
was tled onto two old stations on the eastern end of the bay. As many
natural objects as possible were cut in by the triangulation. .
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‘A new method of referencing subsurface marks was used where surface
marks could nof be established with assurance of their. not being disturbed.
Two 8-foot sections of 2 or 2% foot galvanized pipes were filled with cement
and burted at the same depth as the subsurface mark, one on each side, to form
a straight line. The general direction of this pipe was given in the description.
Hence, in recovering the station a trench of the required depth can be dug
at right angles to the line of pipe and extended until the pipe, or core of cement,
if the pipe has corroded away, is encountered. Then, by following along the
pipe the station mark can be found. i

The bromide copy of the original plane-table sheet was used to revise the topo-
graphic features of Carquinez Straits, but this method proved unsatisfactory, and
consequently a projection was made for each of the remaining sheets and used in
the fleld. -All of the work was done on the scale of 1:10,000. Maps-of industrial
plants were obtained for use In correcting the charts. . ) : B

A complete hydrograhplc. survey was made. The lines were spaced from 100
to 200 meters and crossed:by lines one-fourth to one-half mile apart. The
launch did the inshore work and the vessel the deeper portions. All work wason
a seale of 1:10,000. All soundings were taken with a hand lead. L

An automatic tide gauge was kept in operation from August 1 to December 81
at Suisun Point. - Several days’ record was missed, however, due to the unex-
pected stopping of the gaugeé clock., ~ =~ - ’ i o o
“"A" plain staff was erected at the Bay Point shipyard and connected with
Sufsun Point by 52 hours of continuous simultaneous readings. Readings were
made on the plain staff at Bay Point when sounding east of Point Edith and
west of Middle Point. Permanent bench marks were established at each station.
An automatic gauge was put in operation at Pittsburg on the 1st of December,
The surveys of the main channels as called for in the Instructiong were com-
~ pleted on March 2, ‘ o ) .

[Lieut. R, R. LUEKENS, Commanding Steameér Pioneer.]

SUMMARY . OF RESULTS~~Triangulation: 8 signal poles erectedi B observing tripods
built, total height T2 feet; tf,station,s in supplemeptal schemes occupied-for horizontal
measures ; 8 geographic positions determined. .Leveling: 1 permanent bench mark estab-
lished; 1.8 statute miles of ‘tidal levéls run. Topography : 12 square statute miles of
area surveyed; 18 statute miles of detailed shore line surveyed; 2 topographic sheets
finished, scales 1:10,000 and 1:20,000. Hydrography: 1,046 square statute miles of
area sounded; 1,225 statute miles run while sounding; 4,308 positions determrined
(double angles) ; 11,560 goundings obtained; 1 tidal station established; 6 hydrographic
sheets finished, 4 of which were worked on in conjunction with the steamer Discoverer.
Physical hydrography: 126 surface water temperatures recorded; 120 surface water
specimens preserved; 126 plankton specimens preserved. .

The following officers were attached to this party: Lieut. K. T. Adams, execu-
tive officer, Lieut. O. 8. Reading, Lieut. (Junior Grade) J. A. Bond, Ensign
A. H. Wagener, D. E. Morris, chief -engineer, D. W. Taylor and C. P. Meyer,
deck officers.

This abstract covers fleld work accomplished along the coast of California
during the period November 1, 1022, to February 20, 1928. Two days at the
beginning of this period were utilized in running two lines of reconnalissance
hydrography between the port of San Pedro, Calif, and Catalina Island to
obtain the desired information requested by the Pacific Telegraph & Telephone
Co. .to enable them to lay a submarine cable. Upon the completion of this
work the Pioneer returned to San Dlego and made the necessary preparations
to take up hydrographic surveys along the southern California coast from the
Mexican boundary northward in conjunction with the party on the steamer
Discoverer, . .

The commmanding officer of the Discoverer, Lieut. Commander H. A, Seran,
had general charge of the fleld operations of both vessels. In dividing the
work between the two ships the Pioneer was assigned the greater part of the
inshore areas, including portions of San Diego Bay. The survey of Cortez
Bank, 100 miles offshore, was executed jointly by the two vessels. Only a very
small amount of new control was needed, as there were in the vicinity of
the work numerous artificlal and natural objects which had already been
jocated by triangulation. During the months of November and December
;avorable weather was encountered and excellent progress made. Decidedly
unfavorable conditlons, however, were experienced while making the survey
_of Cortez Bank, which permitted very little:wire-drag work. A thorough
hydrographic survey of the bank by means of the lead was accomplished.
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The vessel cooperated with the Scripps Institute at La Jolla by obtliln_t;xﬁ

for them-a number of sea temperatures, surface water samples, and plankton' .
hauls while engdged in offshore work for use In research studles in marine
biology and oceanography. ' - e e : :

- . " CALIFORBNTA-NEVADA. v o
- . . [Ldeut. .F. L. Pracock, in Charge; Pnsign A. W. S8KILLING.]

[N

.. SpMMARY. OF BESULTS,-—Reconnalssance : 4 old istations recovered ; 11 points selected for
scheme ; length of scheme, 21.5 miles; 200 square miles. of area covered. Triangulation :
200 -square miles of area covered; 12 signal es erected; 11 stations In main scheme

1
occapied for horizontal measures; 1 station fx? su plemenﬁu scheme’ occupled for hori-
sontal measures; 101 geographic positions determined. Leveling : 7 permanent bench
marks establlshe&; 8.6 miles of levels run. Topoﬁr_aé)hy‘: 1.5 miles of general coast line
surveyed, scale of topographic sheets 1 : 80,000. ¥ rcgraphy: 188 square miles of area
covered.  :681.8 miles run while sounding; 3,770 postitions determin (double‘nn%les);
7,897 soundings made; 1 tidal station. ‘established, scale of hydrographbic sheet'l: 80,000,

Lake Tahoe Is a large, deep lake covering an area of -about 200 square ‘miles
and situated at an elevation of about 6,225 feet above mean sea level on the
eastérn slope of the Sierra Nevada Mountains at about the thirty-ninth parallel
of latitude. - The locality is famed as a summer resort. . ‘ L

A launch belonging to the U. S. Reclamation Service, the Mount. Rose, was
obtained for the use of the party. Actual fleld work was begun. July 8, the
first' field work. being the triangulation necessary for efficlent control. . . .
' “Four ‘'supplementary, triapgulation ‘stations of the. “triapgulation along.the
thirty-ninth parallel” were recovered, namely, Deadman 1893, Folsom Peak
1898, Rubicon: Poifit' 1803, 'and Dbservatory Poipt 1893, The .first. three were
held as a fixed ‘base trlangle from which a secondary scheme;of 11 stations
was extended north and south embracing the whole area of"the laké. From
these 11 stations about.90 intersection stations-were cut: in-with the theodolite
by single cuts from 3 or more stations for use as hydrographlc signals. All
secondary stations were well marked and described by this party, as were also
7 of the intersection stations. Upwards of 30 of the remaining intersection
stations are permanent artificial objects, such as flagpoles, gables, cupolas,
and towers-of, bulldings, aids to navigation, etc., and were also described.

Particular: care ‘was exercised in making the targets of the ‘secondary sta-
tions small ‘and distinct and in centering and plumbing them carefully.. The
results showed plainly that this effort. was  well. expended. - - : . I

The average closing error of 14 triangles in main scheme was 2.3 seconds
and the maximum 6.2 seconds; 101 geodetic positions located; 1 State line
monument .located; area,:200 square statute miles. Triangulation was:-:com-
pleted on July 29. - : S : o
. The party at once proceeded to take-up the hydrography. Owing to the
considerable depth of the lake, nearly all of the soundings were necessarily with
wire.. A Ballauf hand.sounding -machine with a maximum:capaeity of about
400 fathoms was installed-on the stern of the launch and driven by power
from the launch engine. . . . B - S
. A systematic hydrographic survey was made of the entire area of:ithe lake,

which is 21.5 miles long and 12 miles in width, The greater part.of this area is
within the State of California. “Several .days of sounding with the hand :lead
were -done during the season. while sounding the shoal shelf off Tahoe City;
the narrow shelf extending along the southern.shoal ‘of the lake,' and:in
developing the reefs dangers, etc., which were. encountered. A ‘system of east
and west parallel lines was used, although this was varied in the close. inghore
development. Outside of depths of 175 fathoms lines were spaced about three
to each statute mile, with soundings. spaced about 600 meters apart along ‘the
line. Irom 175 fathoms to 50 fathoms the spacing. is three' lines per~statute
mile,. with a corresponding shortening .of the sounding interval. - The Inshore
development is intended to be sufficiently close to enable depth curves to be
drawn smoothly and,readily and to leave no dangers.or shoalings undetermined.

The shore line as determined;by the U. S. Reclamation .Service, and.adjusted
by the division of charts, U. S. Coast and Geodetic Survey, was tested :and
found to be of a .satisfactory degree of accuracy for chart purposes. - No con-
tours were run, as examination of the maps of the Geological Survey showed
that the. features as represented were- sufficiently. accurate. . :

A number of permanent artificlal features suitable for use by: the Lighthouse
Service in locating aids to navigation were located and described.
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i

The U.'S: Recldmation- Service tide 'statt at Taﬁoe -City ‘was réad’ dally durlng
the period hydrography was in progress In order 'to determine ‘all fluctuations
of lake 'level and enable the ‘soundings to -be accurately reduced ‘to the selected
datum plane. " In addition, 'a tide staff was establigshed at the-south ‘end “of
the lake near the mouth of the 'Upper Truckee River. This staff was read at
such times-as shoal soundlng in the vicinity was In progress, ‘and its relation
to the 'Tahoe City staff was determined by simultaneous’ observatlons on the
staffs tnter condittons' favorable for such. determination!” :

Two permanent bench marks in the viclnity of the Tahoe L,lty staﬁ (one es-
tablished by the U. 8. Geological Survey and the other by the U..S: Reclama-
tion Service) were recbvered, and four additional Coast and Geodetic Survey
standard bench marks were establtshed making a total of six'at this station,
Three Coast and Geodeti¢ Survey standard disk bench marks ‘were 6lso ‘es’
tablished in the vicinity of the staff at ‘the south end of ‘the lake ‘near the
mouth of the Upper Truckee Rlver All bench marks were connected to the
adjacent staffs by. splrit levels. ©

As this lake had never before been systematlcnlly solmded various erronepus
conceptions of the depths to be encountered  were 'locally prevnlent In general,
the lake was. believed to be ‘considerably deeper than is actually the fact. "The
greatest! deﬁth in'the lake was found ‘to be 1,840 feet Pleld \vbrk was com:
pleted on October 17, 1922, o ‘

OALIFOBNIA. L v
[Lieut. Commander I'REMONT MORS®, Inspector, San Francisco Fleld Station. )

The work of the San Francisco field station was continued durlng the year
and included the usual details.

An agency for the sale and distributlon of charts and nautical pubucations
is maintained. Information affecting' the charts, coast -pilots, tide tables, and
current tables is collected and transmitted ‘to the Washington office and informa-
tion on matters. rélating to the gurvey is furnished to Government officers,
Stdate and’ mumélpal' in‘xthorltles, ‘and others lapon -application. - 'Assistance was
given the 'commanding officér of the'steainer:Lydonia in planning a ¢oal supply
for that vessel on her voyage to the eastern coast. Blids for repairs of that
vessel were opened at the field station. - -

The Presidio tidal station was supervised, supplles were forwarded to vessels .
and parties in the Philippine Islands, and transportation was furnished when
required.to officers of the survey arriving in San Francisco. . .

Time was devoted to the preparation of a card index of maps, blue prints, and
other data on file at.the fleld station, o

,:omcoon

et

[Lieut, Communder R. F. Lucm, Commnndlng Steamer Lydcmia]

SUMMARY OF RESULTS. -—'l‘rlangulation 49 square statute miles ot ‘area covered 5 slﬁ.
nals erectod, 11 statlons occupied for horizontal measures; 14 xeoxraghic nositions :de-
termined. 'f‘opogra hy: 5.5 square statute miles of area- surveyed 17.7 statute mileg of
shore line surveyed ; 0.7 statute mile of shore line of creeks, ete., surveyed Hydrography :
291 sﬁuare statuto miles of area covered 576. 5 statnte ‘miles of levels run; ¢ b enc mm\m

The followlng officérs were attached ‘to: the party while oh thls assignment
Lieut. R. P. Eyman, executive officer, Lieut. '(Junior Grade),: L. M. Mower,
Lieut. (JTunior Grade) O. D. Meaney, Lieut. (Junior Grade) B, F\ Lewis, Lieut.
(Junjor Grade) R. F. A. Studds, and Harry Ely, chief engineer. :

On July 1, 1922, the Lydonia was engaged in combined operations on the
Oregon coast, with headquarters at Marshfleld, Oreg. This work was con-
tinued until September 18, when the vessel was taken to San Francisco for
repairs.

I'he work on the coast of Oregon assigned to: this party called for a topo-
graphic survey of the shore line of Coos Bay and from Coos Bay to Cape
Sebastian, the hydrography of the coast from as near the shore as practicable
out to the 1,000-fathom curve, and such secondary triangulation as might be
necessary for the control of the other work. The work accompllshed prior to
July 1, 1922, has previously been reported.

. The triangulation done was secondary in ‘character. A sufficlent number. of
triangulation stations were located to control the work from C‘oos Bay to the
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Coquille River and southward to Cape Blanco Lighthouse, ..All stations estab-
lished were carefully marked and described, . .

The topography consisted In the mapping of the shore line .and contiguous
territory to an average distance of about a mile from the shore, including
creeks, inlets, offlylng rocks, and low-water.line where possible of the coast be-
tween Coos Bay and the Coquille River. The southern half of this stretch -
was a.sand beach, and therefore easy of execution; the northern half, however,
was a very rocky and steep-to coast, frequently with high bluffs and overhang-
ing cliffs, which made this part of the work difficult.

The hydrographic work was extended along the coast, so that when opera-
tions were cloged on September 16 hydrography had been completed from a
point about 4 miles north of the entrance to Coos Bay to the entrance to the
Coquille River, and included the area from the 1,000-fathom curve to as close
to the.shore as safety would permit, which, in general, was about the 17-fathom
curve. . . .

Immediately off Coos Bay entrance the bottom was found.to be very even,
and it i8 believed that the charted results of this survey will be of assistance
to vessels making Coos Bay in foggy weather. ) R

From just below Cape Arago to the south the bottom was found to be very
uneven as far out as the 75-fathom curve, and considerable development work
was done In this area in addition to the regular system of sounding lines.

Inside the 75-fathom curve soundings were taken with a trolley apparatus
with the vessel underway. Outside the 75-fathom curve vertical soundings
were taken with the vessel stopped for each sounding. Locations for all
soundings were obtained by sextant angles from the vessel on shore signals or
pnatural objects previously determined. - . .

The automatic tide gauge at Empire, Oreg., wag continued in operation until
the close. of the season, and in addition a plain staff gauge.was éstablished
at Bandon, at the mouth.of the Coquille River, and was observed at such times
as hydrography was in progress in that vicinity. .

The vessel was swung for deviation of compass, once off the entrance to Coos
Bay and once in San Francisco Harbor. Magnetic declination on course was
observed at frequent intervals at various parts of the working grounds.

WASHINGTON.

[Commaunder R. B. DBRICKSON, Inspector, Seattle Field Statlon.])

The Seattle fleld statlon, quartered on the second floor of the Burke Building,
on the corner of Second and Marion Streets, Seattle, Wash.,, has been main-
tained in operation throughout the fiscal year. Among the functions of this
field station are the supervision of the standard tide station at Seattle, the
maintenance of a chart sales agency, and the gathering and submission to the
Washington office of data pertaining to harbor improvements affecting the charts
of that district and supplylng to the local puble such information as is
requested and proper. .

In addition this station serves as a connecting link between the Wash-
ington office and the surveying parties operating in Alaskan waters. The sta-
tion is in a position to assist these parties and to facflitate thelr work in
. many ways, among which may be mentioned the purchase and forwarding of

mess supplies, the forwarding of equipment required by emergency, the recruit-
ing and transportation of men needed for replacements during the field season,
assistance in arranging for the necessary repairs to vessels and launches, and
the forwarding of mail matter.

During the latter part of the fiscal year 10 dory skiffs for the use of sur-
veying parties in Alaska were built in Seattle under the supervision of the
inspector of the Seattle fleld station, :

OCEANOGRAPHY.

[Lieut. Commander H. A. SgraN, Commanding Steamer Discoverer.]

SUMMARY OF RBSULTS.—1857 deep-sea soundings obtained; 97 bottom temperatures ob-
tained ; 144 warter temperatures at 200 fathoms deptb obtained ; 154 surface water tem-
Peratures obtained; 119 bottom specimens preserved; 142 water speclmens for 200
athoms depths preserved ; 1564 surface water specimens preserved. :

This abstract covers oceunographlé work incident to the cruise of this vessel
from the Atlantic coast to her Pacific coast station via the Panama Canal.
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The following officers were attached to this party and performed dutles in con-’
nection with the oceanography: Lieut. J. H. Peters, executive officer; Lieut.
(Junior Grade) H. W. Hemple ; Lieut. (Junlor Grade) R. W. Woodworth ; Lieut.
(Junior Grade) J. M. Smook; J. C. Herman, chief engineer; J. S. Lawrence,
surgeon (temporary); J. F. Downey and P. H. White, deck officers.

On September 25 the Discoverer salled from Norfolk, Va., and after adjusting
compasses in Hampton Roads put to sea on the following day. A stop was made
at Kingston, Jamaice, for fresh water October 4, and on October 8 the vessel
arrived at Cristobal and on the following day passed through the canal. Certain
necessary minor repairs were effected at Balboa, and the vessel again proceeded
on October 12 and arrived at San Diego, Calif., on October 27. This completed
the oceanographic cruise. Certain desirable soundings had been assigned to
this vessel along the entire route of the cruise, and although considerable bad
weather and unfavorable conditions were encountered the greater part of these
soundings were obtained, furnishing much valuable oceanographic data with
respect to the route traversed. ‘

[Licut. Commander R. R. LUKBNS, Commanding Stcamer }’{oncer.]

SUMMARY. OF RESULTS.—180 deep-sea soundings obtained; 64 bottom specimens pre-
served; 820 sea-water specimens preserved, including bottom, 200 fathom, and surface
specimens ; 260 sea-water temperatures obtained, including bottom, 200 fathom, and
surface temperatures. . ’

The following officers were attached to this party and assisted in the oceano-
graphic work: Lieut. K. T. Adams, executive officer, Lieut. O. S. Reading,
navigating officer, Lieut. (Junior Grade) J. A. Bond, Ensign - A. H. Wagener,
D. E. Morris, chief engineer, D. W. Taylor and C. F. Meyer, deck officers, and
Dr. 1. B. Hunt, surgeon (temporary). :

Incident to the cruise of the steamer Pioncer from the Atlantic coast to:the
Pacific coast station, via the Panama Canal, a program of oceanographic work
was assigned, supplementing that accomplished by various other Coast Sutrvey
vessels on similar cruises. This program was carried out in so far as weather
conditions permitted. 'The conditions met with were unusually favorable, and
the results obtained are valuable additions to the oceanographic knowledge of
the route traversed. The Pioneer sailed from Norfolk, Va., on September- 23,
passed through the canal on October 6, sailed from Balboa on October 12, and
arrived at San Diego, Calif., October 30.

One of the features of the work was a search for the bank reported 20 miles
north of Manzanillo Point. The Pioneer ran three lines of soundings over the
reported position of the bank, but no indication of the same was found. The
soundings showed a smooth, gently sloping bottom of about 1,100 fathoms depth.

In general but little current was experienced on the voyage, but on two occa-
sions narrow belts of strong current were encountered, the first case belng off
the coast of Costa Rica, where the ship was set to the northeast about 20 miles
in 12 hours. Tide rips were observed all around, and it is probable that this
current reached 2.5 knots at its maximum. Once out of this belt little or no
current was noticed until south of the Gulf of California, where in longitude
105° W. a strong set to the south was observed. During this voyage the
steamer Discoverer was about one day’s steaming ahead of the Pioneer, and
the former vessel encountered continuous favorable current which the Pioneer
did not experience. . : :

The lines of soundings laid out for the Pioneer passed directly over a 70-
fathom sounding off the coast of Costa Rica, but no signs of any such a feature
were found. - The soundings showed smooth mud bottom at about 1,780
fathoms, and one sounding, which plotted directly on thq supposed 70-fathom
spot, gave 1,765 fathoms.

The Pioneer also determined the position of the Allijos rocks off the coast
of Lower California.. When the highest rock was first picked up, it appeared
as a square rigger under full sail. When approached two more slender pin-
nacles and one flat-topped ledge became visible. :

‘[Licut, Commander R. F. LucE, Commanding Stenmer Lydonia.]

SUMMARY OF RESULTS.—00 deep-sea soundings obtained; 218 trolley sounﬁlngs taken p
106 water samples taken; 58 bottom sawrples obtained; 207 water temperatures taken;
2 complete ship swings at sea. - : .

The following officers were attached to the party during this cruise and had
responsible duties in confiection with the success of the oceanographic work:
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Lieut.- R.. P.. Eyman, executive officer, Lieut. (Junior - Grade). L.. M. Mower,
Lieut. (Junior Grade) C. D. Meaney, Lieut. (Junior.Grade). E. F. Lewis, Lieut.
(Junior:Grade) R. F. A Studds, and Harry Ely, chief engineer. . :

. The oceanographic work covered by this abstract was incident to the trans-
fer of the steamer Lydonia from the Pacific coast station. to work on the
Atlantic. coast and was in progress between October 11 and November 30, 1922.

On October 11 the steamer Lydonia sailed from San Francisco after swinging
ship in the harbor. After a smooth trip, on which no soundings were taken,
the Lydonia arrived in San Diego in the morning of October 18.:

At San Diego coal sacks were purchased, the crew put up,about 25 tons of
coal:in sacks, and this amount of coal in sacks was stowed on deck. In addi-
tion, the coal bunkers were filled by taking aboard about 64 tons in the bunkers,
so that when the Lydonie left San Diego she had aboard approximately 137
tons of coal. : : :

At 7.43 a. m. on October 18 the Lydonia sailed from San .Diego, and at.3.22
that afternoon stopped for the first sounding. Practically perfect weather was
experienced, and all soundings were taken as specified in the instructions until
in the evening of October 23 bad weather from the southeastward was experi-
enced, which, with rapidly increasing wind and sea, made it necegsary to dis-
continue sounding, and in the morning of the 24th it was advisable to enter
Manzanillo, Mexico, for shelter in order to conserve coal. )

On -the 25th, the weather having moderated, the Lydonie sailed from Man-
zanillo and resumed the sounding line. All along this coast exceedingly hot
weatHer was experienced from off Mazatlan, Mexico, and on the stretch-from
Manzanillo to Salina Cruz it was most uncomfortable aboard the vessel, as
what little breeze there was was directly astern. :

In the afternoon. of October 28 the-Lydonia arrived:at -Salina Cruz, Mexico,
in excellent condition, and found that thecoal which :had:been shipped. from
San- Francisco' had arrived only a few- days previously. : After» malkirgithe
necessary arrangements the coaling of the vessel commenced at noon on the
80th and was finished on November 1, the ship having taken aboard at that
time 87 tons of coal, 80 tons of which was in suacks on deck; this made 108
tons .aboard altogether. '
~..On .Novembher 2 the Lydonia left the inner harbor ‘of. Salina Cruz, but on
account of a norther blowing anchored in the outer harbor until the next morn-
ing, when, the weather apparently having abated, she sailed from 8alina Cruz.

Soon after leaving the wind again increased, and with the darge amount of
coal.on deck and with the long run ahead, with coal which burned more rapidly
than other. caal which had been used, it was considered begt.to: hug the shore
and not resume the .sounding line, which was well offshore; until it was found
that coal enough to make the trip to Balboa was assured. ¢ - teww o 4 T

During the night of the 6th sounding was again resumed and continued until
Balboa was reached on the evening of November 9. - With.the exception of the
first 24 hours out of Salina Cruz very good weather conditions were experienced.

At Balboa supplies were received, various small repairs'were made, , and
on November 13 the ship passed through the Panama Canal, arriving at Cristo-
bal that evening:: On-the 14th the ship took aboard coal, and on the morning.of
the 15th, after swinging ship in the harbor, sailed from the. Canal Zone and
commenced sounding on the line specified. RS

Sounding was continued until on the morning of the 16th very heavy weather,

with rain and northeast to east gales, was met with, which continued with
slight interruption until the morning of the 18th, when sounding was again re-
sumed and continued until Kingston was reached late in the evening of the 18th.
. Coal was taken aboard at Kingston, 47 tons altogether, 15 tons of which were
.in gacks on deck on November 21, and on the morning of the 22d the Lydonia
sailed from Kingston and immediately resumed the line of soundings.
. Excellent. weather was experienced all through the Windward Passage, up
to abreast- Rum Cay, when a westerly gale made it desirable to anchor in the
lee of Rum Cay.for shelter at about noon of the 25th.© Soundings were taken
on all this run from the time the vessel left Kingston until Rum Cay was
reached.

In the morning of the 26th, the weather having improved, the vessel got under
way and proceeded on its course, resuming the line of sounding where it had
been broken off. .

Early in the morning of the 27th westerly gales were met with, which pre-
vented all sounding and made progress by the ship’ very slow. Owlng to the
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distance to Jacksonville and the amount of coal remaining aboard, the ship was
headed toward port, though little progress was made. During the night of the
27th the weather-got much: worse; and for the whole of ithe 28th the vessel was
hove to with a heavy sea running, the wind at times exceeding 60 miles an hour,
and in one heavy squall theé anemometer blew away. During the 27th and 28th
the vessel only made good 133 miles in the 48 hours. . . .
The vessel was hove to until the morning of the 29th, but bad weather still
persisted all the remaining distance to the St. Johns River, which was entered
during the beginning of another-blow: (a northeaster)-at noon-.on the - 30th.
During all the period from the 27th- to the 30th it was impossible to continue
sounding on account of the heavy weather prevailing. The vessel arrived at
Jacksonville late in the afternoon of Thanksgiving Day, November 80.- = . -
Soundings were taken by means of a standard Sigsbee deep-sea sounding ma-
chine, mounted near.the bow of the vessel on the port side.: At all soundings
the ship was kept with the bow headed into the wind or sea, and with little
difficulty the sounding wire was kept up and down while the sounding was being
* taken. In addition, by means of an electric-sounding machine on the quarter
deck, water temperature and a sample-of the water at a depth of 200 fathoms
was taken at.each sounding. - . .
Very. little diffieulty was experienced in taking the soundings, probably because
.of;the fact that the officers and crew had.been accustomed to the work through
having done similar. work during:.the previous seasons on the California and
Oregon coasts. v L S ,

GEODETIC WORK.

TRIANGULATION, RECONNAISSANCE, AND SIGNAL BUILDING.

‘IDAYIO ‘AND MONTANA.
“ . [Licut. (Junior Grade) W. M, Scawre, U. 8. Coast and Goodetie, Survey,) -
SuMithny o RESULTS.—Precise trigngulpt1on.t’ 10,000 squdrs miles ‘of area Covered; 18
stations h)’_ihalfqg‘eme,m{umed' toﬁhgg}ﬁontgl‘ measures, 41 stntlon';!‘markcd; 15 sta-
tions in supplemental.schemes. oecupied for horizontal mecasures; 42 elevatlons déter-
mined trigonometrically ;42 geographic positiong determined ; 22 observing tripods bullt,
2 seaffolds huilt of 91 feet helght. :

. About'the middle of May, 1922, work was started near Pocatello, Idaho, on
the arc of precise trinngulation which will extend northward to the Cnna&lap
boundary. The statlons of the Utah-Washington arc of precise triangulatlbn
started from were Caribou, Middle Butte, and Putnam. “Previou$.to July 1,
1922, due to the fact that many of the stations are on"high peaks, difficult
of access;'and the winter being late, the progress was slow. * .~ .~

,At._the beginning of the season_ the party was divided into three sectlons:
(1) The main observing party and the'light-keeping force, in charge of Lieut.
(Junior Grade) W. M.'Scaife, assisted by Earl C. States, extra obsérver; -(2)
the bullding party, in charge' 'bf Walter J. Bllby; and (3) the subparty as-
gigned to cooperate with the General Land Office in locating selected corners
of that survey, In charge of Lieut. W. H. Overshiner. This organization was
changed slightly when the building was completed.

After the completion of the first quadrilateral, which contained the -longest
lines of the season, the progress was more rapid. The last observations were
made on November 6, at Bozeman northwest base, In zero weather, the light-
keépers;working in more than 30 inches of snow. -

In accordance. with arrangements made between the Coast and. Geodetic
Survey and the, General Land Office for cooperation work for the purpose of
connecting verified: corners of the General Land Office with the triangulation
of the Coast and Geodetic Survey, E. H. Kimmel, of the General Land Office,
made .the detailed reconnaissance and marked the stations in a permanent
manner. Lieutenant Overshiner did the necessary observing from the Land
Office corners. The main observing party made the necessary supplemental
Qbservations from the main .scheme stations.. Five automobile trucks and.a
number of pack horses were used for the. transportation of the observing

! q )

party, light keepers, and equipment.
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WASHINGTON.

" [WILLIAM MUSSETTER, Extra Observer, U. 8. Coast and Geodetic Survey.]

SUMMARY OF RESULTS.—Precise triangulation: 80 square miles of area covered ; 6 sig-
nals built, of aggregate helght of 220 feet; 8 statlons in maln scheme occupied for
horizontal measures; 6 stations occufied-for vertical measures; 8 geographic positions’
determined ; 2 new elevations determined trigonometrically. Base lﬂfne, precise: 1 base
measured 13 miles in length. . :

- After the arc of precise triangulation in Puget Sound from Tacoma, Wash.,
to the Canadian boundary was completed a preliminary computation of the
fleld observations was made. 'This showed that the length discrepancy be-
tween the old trlangulation at Tacoma and the next measured base above wag
too great for precise work. .

Immediately south of Des Moines, Wash., a base line about 2,400 meters in
length was measured between stations Zenith and Launch 2 of the 1921 trian-
gulation. The staking, taping, and leveling of the base were done under very
adverse conditions and took from April 11 to April 26.

After the completion of the base measurement signals were bullt and obser-
vations made at six of the stations of the 1905 and 1921 triangulations and at
two new stations introduced on account of changed conditions and to avold
excessively high signals. These observations were made to check up the
connection of the new triangulation with the old around Tacoma, The
observing was completed May 22.

The chief of party was assisted by Dan W. Taylor, gsignalman, and four
{)oremen. Ensign A. H. Wagener assisted only during the measurement of the
ase.

‘TEXAB AND OKLAHOMA.

[Lieut. (Junior Grade) EarL O. HRATON, U. 8. Coast and Geodetic 8urvey.]

SuMMARY CF REBULTS.—Precise triangulation : 1,000 square miles of area covered
length of schemre, 70 miles; 1 signal 20 feet high built; 22 stations in main scheme
occupied for horizontal measures; 22 stations in main scheme occupled for vertical meas-
ures: 60 geographic positions determined; 60 elevations determfned trigonometri¢ally.
Primary triangulation: Length of scheme, 26 miles; 125 square miles of area covered,
Secondary triangulation: 1,600 square miles of area covered. Azlmruth: 2 stations occu-
pled for determination of precise azimuth. .

This work is heing done to supply geodetie control for the survey of boundary
line between Texas and Oklahoma, which Is being done under the direction of
two commissioners appolnted by the Supreme Court.

* The observing started on May 19 at station Monument, a station on the
Ninety-eighth meridian established in 1902. The other two old stations recov-
ered were Cube and Benton. The angle Cube-Benton measured at Monument
agreed with 0.50 second of the value determined in 1902. :

" The triangulation will extend from these three stations westward astride the
_ Red River to the one hundredth meridian, then north to a connection with sta-
tions Vinson, Coon, and Branson of the Oklahoma-California arc of precise tri-
angulation in the vicinity of Wellington, Tex.

{J. 8. BiLBy, Signalman.]

SUMMARY OF RESULTS.—Reconnafssance: Length of main gcheme, 160 miles; 1,860
square miles of area covered; 38 points selected for main scheme; 9 points selected for
supplemental scheme; 19 points of the boundary connected; 10 stations with triped and
scaffold signals of aggregate height 210 feet; 3 gtations with tripod stands of aggregate
helght 148 feet; 47 stations mmarked with tripod stands of nggregate height 148 feet;
47 stations marked with standard tablet station marks set in concrete.

The prime object of this work was to supply geodetic control for the survey
of the boundary line hetween Texas and Oklahoma, which 18 being done under
the direction of commissioners appointed by the Supreme Court. ’

The work starts from stations Cube, Benton, and Monument of the ninety-elghth
meridian triangulation, Cube being south of the Red River, in Texas, and Benton
and Monument north of this river, in Oklahoma. Starting from these three sta-
tions, the work extends westward astride the Red River to the one hundredth
meridian, then north to & connection with stations Vinson, Coon, and Branson
of the Oklahoma-California arc of precise triangulation near the thirty-fifth
parallel, in the vicinity of Wellington, Tex. Connection was made with two sta-
tions of the U. S. Geological Survey In the vicinity of Burkburnett. A connec-
tion was also made with the Red River longitude station in the vicinity of Kirk-
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land, Tex., the Initial monument of the Texas-Oklahoma boundary, about one-
fourth mile north of Red River, Kidder monument, 4,000 feet east of the Initial
monument, and three known marks.on the Texas-Oklahoma boundary between
Initia} monument and the thirty-fifth parallel. :

John A. Peacock, foremen handy had charge of the building and marking of

stations.

. COLORADO AND NEW MEXICO.
[Lieut. CASPER M. DURGIN.]

SUMMARY OF RESULTS.—Precise trinngulation: 8,800 square miles of area covered; 29
stations in main scheme occupied for horizontal measures; 9 stations in supplemental
scheme occupied for horizontal measures; 49 stations occupled for vertical measures;
72 geographic positions ‘determined; 40 eclevations determined trigonomretrically. Base
line, precise: 2 bases measured, one 73 miles, the other 123 miles in length. Azimuth:
12 stations occupied for determination of precise azimuth. )

On July 1, 1922, work was in progress on the arc of precise triangulation
along the one hundred and fourth meridian extending from the line Ingle-
Round, Texas-California arc of precise triangulation near Pecos, Tex., to the
line Aroya-Adobe of the transcontinental arc of precise triangulation along the
thirty-ninth parallel. At this time the work had reached about the thirty-
gixth parallel, about half of the line being completed. This are is tled in with
the El Reno-Needles arc of precise triangulation by the line Louisiana-Hill,

The party «ooperated with the General Land Office by conrecting to the
scheme of triangulation 40 section corners. The connections were sometimes
made by means of traverse and at other times by means of triangulation with
a-measured base.

During the measurement of the two bases, J. S. Bilby, signalman, was at-
tached to the party and was of great assistance in expediting the work.

Transportation was made by five motor trucks, one of which was ‘used to
-belp.in.making connections to the General Land Office, section corners.

* ILLINOIS, KANSAS, AND COLORADO.
[J. S. BiLpY, Signalman.] *

" SUMMARY OF RBESULTS.—Recovery and remarking of precise triungulation stations; &9
stations visited; 42 stations recovered and remarked.

At the end of June 80, 1922, the recovery and remarking of stations on the
precise triangulation along the thirty-ninth parallel was in progress; at this
time the work had been completed from the vicinity of St. Louis, Mo., to Salina,
‘Kans. : . 4

The work wasg carried from Salina, Kans., westward to the El Paso i)ase net
in ‘the vicinity of Colorado Springs, Colo.,. which was completed on Septem-
ber 13. . ’

No work was done on the recovery of stations from September .14 to October
16, as this time was spent by the chief of party in traveling and assisting in
the measurement of the Artesia Dase line in New' Mexico.

TFrom October 17 to 81 the chief of party was engaged in the recovery and the
cemarking of stations along the ninety-eighth meridian from Waldo to Lyons,
Kans.

All stations recovered were remarked in a permanent manner with a tablet
etation mark and tablet feference marks.

VIRGINIA, NORTH CAROLINA, AND SOUTH CAROLINA.
[Lieut. L, P. BAYNOR and Lieut. (Junior Grade) HmRMAN ODESSEY.]

SUMMARY OF RESULTS.—Reconnaissance: 13 statlons selected for the main scheme3
ares of scheme 14 square miles, length of scheme 8 miles. Triangulation, primary : 14
s%uare miles of area covered, length of scheme 6 miles; 16 tripods built, aggregate height
100 feet ; 8 scaffolds bullt, aggregate height 20 feet; 14 stations in main scheme occupied
for horizontal measures; 64 geographic positions determined. Traverse, primary: 88
miles of line completed; 28 principal stations occupied for horizontal measures; 104
supplementary stations occupled for horizontal measures; 144 izeographic positions de-
termined. Azimuth: 8 statlons occupied for determination of azimuth.

On October 1, 1922, work was storted on a line of primary traverse along the
Atlantic coast from Cape Henry, Vu, to Currituck Sound, N. O: The traverse
started from Cape Henry Lighthouse, with an azimuth to Oape Charles Light-

684261289
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house, and at Currituck Sound was connected by a quadrilateral with Curri-
tuck Beach Lighthouse, Gray, and Woodhouse. This work was completed. on
November 25, and the party moved to Southport, N. C. . -

On November 27 reconnaissance was started for triangulation along the Cape
« Fear River. This triangulation extended from the line Snow Marsh-Federal
Point to the mouth of the river, connecting with several old stations en route,
and at the mouth of the river was directly connected in both length and azi-
muth with the traverse which was run along the coast to the south. The observ-
ing for this triangulation was completed on January 13, 1923. Lieut. (Junior
Grade) Herman Odessey was chief of party from December 14, 1922, until
Jlanu(z]lry 18, 1923, during which time most of this triangulation was com-
pleted. .

Starting from station R (U. 8. E.) of this triangulation, traverse was ru
along the coast to the southward. On April 19, the date of closing work, this
traverse had been completed to Myrtle Beach, S. C. An observed azimuth at
the end of the line is the only check on this work, as no connection was made
with old stations. It is planned to extend this work by traverse and triangula-
tion through Charleston to Beaufort, S. C., thus giving control points along the
entire coast of South Carolina. . )

The primary object of this work was to furnish control for the topographic
and hydrographic surveys being made along this coast. It was the first at-
tempt to run traverse by modern methods along the coast. From Cape Henry
Lighthouse to Virginia Beach the traverse was run over the electric line of the
Norfolk & Southern Railroad, but all the rest of the traverse was run directly
along the beach. } ’

In geperal, the usual traverse methods were used; stakes were driven for
the support of the tape and the ends of the tape marked by pins. It was found
that small tripods about 18 inches high were very useful in crossing inlets
where there was a2 wide tide flat and also along the beach where the truck
could be driven at low tide. However, tripods could be used only under {deal
conditions, and stakes are better for general use. Considerable time was saved
in leveling over the stakes and tripods by using a rod graduated in meters on
one side and feet on the other.  Readings were taken in both feet and meters
instead of running a double line of levels. All observations at main scheme
stations were made at night with an 8-inch direction instrument. Two auto-
matic lamps were used on part of the work and found to be very satisfactory.
Inlets too wide to traverse across at low tide were crossed by triangulation.

Transportation was furnished by motor truck, supplemented by a hired
iaunch. At some places the beach at low tide formed an almost perfect drive-
way, but at other places there was quicksand in which the truck would stick.
Great difficulty was experienced in getting the trucks across the inlets, and at
some places they could not be used at all. Their depreciation was very high,
as drlving them through salt water and soft sand was very bad on tires, gears,
etc. The party lived in tents and abandoned houses.

The chief of party was assisted by Lieut. (Junior Grade) W. H. Overshiner,.
Pnsigns E. B. Roberts and E. P. Morton; G. H. Dell, junior engineer; w. J.
Bilby, signalman; and J. A. Peacopk, foreman hand. - .

NORTH CABOLINA.
[Lieut. L. P. RAYNOR.]

SUMMARY OF RESULTS.—Six tall type hydrographic slgnais were erected.

he period April 10 to June 4, 1928, six tall-type hydrographie signals
weDr:rggctted gfong thg North Carolina coast in the vicinity of the Cape Fear
River, to be used by the steamer Lydonia in offshore hydrography. The actual
work of erecting these signals was done by a subparty in charge of Walter J.
Bilby, signalman, working under the direction of Lieutenant Raynor. These
glgnals were of the standard type, each about 100 feet high,

Ca CALIFORNIA (PASADENA BABE).

{Lieut. Commander C. L. GARNER and Lient. (Junlor Grade) B. O. HEATON.]'

B9 8.—Triangulation, precise: 200 square miles of area covered;
lex? qug}kzchzge?nv:lﬁfles: 7 staﬁ%ns in main scheme occupied for horizontal measures ;
7 s‘f?tllons in the main scheme occupled for vertical measures; 24 geographic posmom?
determined ; 21 stations described and marked ; one precise base of 22 - miles meaauret_i H
7 preclise azimuths determined and 4 latitudes observed.

This scheme of triangulation was observed to determine the distance between
Mount Wilson and San Antonlo Peak to be used by Prof. A. A. Michelson in a
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redetermination of. the velocity of light by the use of the interferometer, A base
line of approximately 22 miles in length was measured in the valley south.of the
mountains, and the length was carried to the points selected by a strong chain
of triangles. . .

The work was begun on October 16, 1922, with Lieut. Commander C. L. Garner
in charge of the party; on March 1, 1923, the party was transferred to Lieut.
(Junior Grade) E. O. Heaton, who finished the work on April 15, 1923. The
officers in the party were Lieut. (Junior Grade) F. W. Hough, Extra Observer
William Mussetter, and Signalmen J. S. Bilby and Dan W. Taylor.

Much difficulty was encountered on account of poor observing weather and
from unusual horizontal refraction.

CALIFORNIA (EARTHQUAKE TRIANGULATION).

~ [Ideut. Commauder C. L. GARNER.]

SuMMARY oF mmsuLrs.—Triangulation, precise: 12,000 square miles of area covered ;
13 stations in the main scheme recovered and occupied for horizontal measures; 7 precise
azimuths observed. .

This work was begun on July 21, 1922, and ended for the season on January
16, 1928. This triangulation is being reobserved to test the stability of the
earth’s crust in the earthquake region of California. Much delay was caused by
weather unfavorable for observations, and unusual examples of horizontal re-
fraction were encountered.

This work will be extended in the next fiscal year with Dan ‘W. Taylor,
slgnalman, in charge of the signal bullding and with Lieut. (Junior Grade)
Tloyd W. Hough in charge of the observing party. .

MONTANA,

{WILLIAM MUSSETTER, Extra Observer, U. 8. Coast and Geodetic Survey.]

SuMMmirY oF REsULTS.——Triangulation, precise: 1 station in majin scheme occupled
for horizontal measures. Base line, precise: 1 base measured 18 miles in length.

This is the continuation of the arc of precise triangulation begun by Lieut.
(Junior Grade) W. M. Scaife, which is to extend from Pocatello, Idaho, to the
Canadian boundary. A precise base line of 18 miles in length was measured,
and one main schieme station was occupied for horizontal measures. The report
on this work will be continued in the next fiscal year.

[Lieut. JACK SBENIOR.]

SUMMARY OF BESULTS.—Base line, precise: 1 base measured, 12 miles in length.

The .season began June 10, 1923, to extend an arc of precise triangulation
along the forty-ninth parallel. A precise base was measured at Havre, Mont,,
and signals were erected at three stations. The report on this work will be
continued in the next flscal year.

LEVELING.
VERMONT, NEW HAMPSHIRE, AND MAINE.

[H. G. Avess, Mathematician, and D. B, PHBLRY, Junior Bngineer.]

SUMMARY OF rpsuLTS.—Leveling, precise: 277 miles of levels run; 188 permanent
bench marks established.

On July 1, 1922, work was in progress in the vicinity of Swanton, Vt., under
H. G. Avers, mathematician, on a line of levels extending from Rouses Point,
N. Y., to Portland, Me. The route of the work followed the Central Vermont
Rallway from Rouses Point, N. Y, through Swanton, Vt., to St. Armand,
.Quebec; the St. Johnsbury & Lake Champlain Railroad from Swanton to
.Sheldon Junetion, Vt.; the Central Vermont Rallway from Sheldon Junction
-to-Richford, Vt.; the Canadian Pacific Railway from Abercorn, Quebec, through
Richford to Newport, Vt.; the Boston & Maine Railroad from Stanstead,
Quebec, through Newport to St. Johnsbury, Vt.; the Maine Central Rallroad
from St. Johnsbury, Vt. to Whitefleld, N. H.; the Boston & Maine Railroad
from Whitefield to Gorham, N. H.; the Grand Trunk Railway from Gorham,

N. H., to Yarmouth Junctlon, Me. ; and thence along the Maine Central Rallroad



126  REPORT OF DIRECTOR, COAST AND GEODETIC SURVEY.

to Portland, Me. The party was transferred to D. B. Pheley, junior engineer,
on August 2, 1922, :

At St. Armand, Abercorn, and Stanstead, Province of Quebec, connections
were made with the bench marks established by the Geodetic Survey of Cdnada
at those places. . :

At Newport, Vt., and between Newport, Vt, and Stanstead, Province of
‘Quebec, connections' were made with four bench marks established by the
public-works department of Canada.

At Portland, Me., tidal bench marks to which the tidal station is referred
were Incorporated into the line. '

The fleld work was completed at Portland, Me., December 22, 1922,

CONNECTICUT, MASSACHUSETTS, AND RHODE ISLAND,

[Ensign ELrLioT B. RoseERrT8, U. 8. Coast and Geodetic Survey.] .

SUMMARY OF nEsULTs.——Leveilng, precise: 176 miles of levels run; 104 permanent
bench marks established.

The precise leveling in these States, which is being done at the request of the
U. 8. Geological Survey, was started on April 16, 1923, at New Haven,
Conn. The route of the work is as follows: From New Haven northward
along the New York, New Haven & Hartford Railroad through Meriden, New
Britain, Hartford, and Thompsonville, Conn., to Springfield, Mass.; from New
Britain along the New York, New Haven & Hartford Railroad and across
country through Terryville to East Morris, Conn.; from Hartford eastward
along the New York, New Haven & Hartford Railroad through Willimantic
and Plainfield, Conn., toward Providence, R. I. At the close of the fiscal year
the work had been completed to the Connecticut-Rhode Island State line.

At East Morris, Conn., a connection was made with the bench marks-estab
lished by the engineering department of Columbia University.

At Springfield, Mass., a connection was made with the Van Orden line o
levels between Boston, Mass., and Albany, N. Y. .-

NEW YORK, CONNECTICUT, AND RIIODE ISLAND.,

[Ljeut. (Junior Grade) HERMAN ODESSEY.]

SUMMARY OF RESULTS.—Leveling, precise: 142 miles of levels run; 179 permanent
bench marks established.

On September 16, 1022, wark was started on a line of precise levels at Yonkers,
N. Y. The first 7 miles of the line were run through the streets of Yonkers and
Mount Vernon. Beginning at Mount Vernon, the line followed the New York,
New Haven & Hartford Railroad to Westerly, R. 1., where work was closed on
account of unfavorable weather on November 27, 1922.

Connections were made with the prineipal tidal bench marks at New Rochella
N. Y., Greenwich, Bridgeport, Madison, and New London, Conn. =~ - "« . °

About 100 bench marks established by the United States Engineers at varlous
places along the line were recovered and incorporated into the work.

Considerable fleld work was done in all the large cities passed through. About
11 miles of leveling was done in Bridgeport, where a large number of bench’
marks were established in different parts of the city at the request of the city
engineer. In New Haven and New London also several bench marks were estab-
lished to meet the needs of the clty engineers. '

CALIFOBNIA.

[Lieut. Commander CLBM L. GARNER and Lieut. (Junlor Grade) EairL O. 'rimm;:.];

SUMMARY OF RESULTS.—Leveling, precise: 60 milles of levels run; 59 permanent bench
marks established. : S

Between January 17 and March 27, 1923, precise lévels were run over the
Pasadena base and a revision was made of a short section of precise leveling
between Burbank and Glendale, Calif. The work was done at odd‘times when
the base-measuring party was not otherwise occupied with the measurement of
the base. . : , ) S

‘The leveling along the base started from bench marks of the' U. 8. Geological.
Survey at Alhambra and San Gabriel. All triangulation ‘stations along the
base were connected with the work and the elevations of all tape ends weré. dé-



tulgd 'S$°9 ¥ D
0% Kadl ! #2051 : I8! -ow/. sl 891 o241 SOLI 081 o<l 22l 891
ﬂ \NN‘ 0 z ‘_ L0 ou.n. a
N N\N o > ; Lo 4 “.w T a1 o .
8 o
it oY Tix s ¥ [y =
o) I R e < 25
; <
> ey
o
HR < P ~5%¢ Hﬁ %v umwﬁn,...ﬂ &
v S
2 qzuv&u;nv q0% / & v oq S P >
s \ o 102 &% 2 . G £
Q @ hﬂ be O vm .‘M..I%A.‘Q mr o
N ?Vn .W.. . Q SIS ATUNAT
B nnﬁw o) AN w t =
d..l.b ! o..' am ° Hjéﬁ 1S
B )
Ay &
X AN uﬁMw«v - 1 T ol 1 ovtraME T m
: O\ ol
oSt X N = v ,
& ¢..v X 1 0 @ B SOHL NMOHS AH W9 0c/0L
4 A - /— m %
K¢ /, sa@M IO %) ;
o %&« %‘. gzel‘oeannr
& VISVTV
¢ : b HOLAYMS SSEEH0Yd
M X \ Ve a7 AZANNS O113A03O ANY LEYOO 'S |#9
S o > adgH: y .
XD 0d . T
s g
s A z
58 V& oo |5 ; &
Z ) Q)
froxteid &/ %
/ Yyoimu _EOEOW JSOM _._u_.;cww._w Lnﬂm .o. .89
Q! 0% >t o821 SZEI 1] O%! hadl Rl 2281 98I 091 ¥ 891 240 9 O8I - 74 74 891 Rell 08! 981 251

0€




REPORT OF DIRECTOR, COAST AND GEODETIC SURVEY. 127

termined for the purpose of applying the inclination correction to the tape
lengths. Spur lines of levels were run to the towns of Monrovia, Azusa, Coving,
and San Dimas, and after leaving the eastern end of the base the leveling was
continued through Ontario to the U. S. Geological Survey bench marks at
Pomona, Calif. - E

The leveling between Burbank and Glendale, Calif., was run for the pur-
pose of checking bench mark I-82, which was reported to have been disturbed.
It was found that the concrete structure in which the bench-mark tablet was
embedded had cracked and that consequently the bench mark had settled nearly
40 millimeters. A. new bench mark was established to replace I-32. In Burbank
two new bench marks were established to replace G-32, destroyed.

WASHINGTON,

[Bnsign WILBUR O. MANCHESTER.]

 S8UMMARY OF RESULTS.—Leveling, precise: 20 miles of levels run; 17 permanent bench
marks establighed.
. Between November 21 and December 6, 1922, a line of precise levels was run
along the .Great Northern Railway from Burlington to Anacortes, Wash. The
work started.on bench marks established at Bulington in 1915 and ended on
the bench marks to which the tide gauge at Anacortes is referred. A conpection
was also made with the tide staff. .

ILLINOIS.

L [Georce H., DELL, Junior Engineer.]}

SUMMARY OF RESULTS.—Leveling, precise: 116 miles of levels run; 52 permanent bench
marks established. -

Between October 13 and November 27, 1922, a line of precise levels was run
along the Illinois Central Railread between Centralla and Carlo, Ill. This is
along the same route followed by Coast Survey parties in 1885, 1888-89. Tvl-
dences of the old Work were very few, as all the -bench marks:had been destroyed
except bench mark N-8'at Centralla. Practically all the old bench marks were
square cuts in culverts and stone sills of buildings.

“Connections were made with the U. 8. Geological Survey hench marks at
Duquoin and with the bench marks established by the United States Engineers

at Cairo, Il
: WISCONSIN.

[Lteut, (Junlor Grade) HERMAN ODESSEY and GEoree H. DbLL, Junior Emgineer.}

SUMMARY OF RESULTS.—Leveling, precise: 271 miles of levels run; 258 permanent bench
.marks established.

On July 1, 1922, work was in progress on a line of levels extending from
Duluth, Minn., to Green Bay, Wis., under Lieut. (Junior Grade) Herman Odes-
sey, who continued in-charge until September 11, 1922, when the party was
transferred to G. H. Dell, junior engineer. The work followed the Minneapolis,
.8t. Paul & Sault Ste. Marie Rallway through Ladysmith to Laona Junction,
Wis., -and the Chicago & Northwestern Ruilway from Laona Junction to Green
Bay, Wig, where connection was made with two bench marks established by
the United States Lake Survey. This route is identical with the route fol-
lowed by the line of precise traverse, which was run during the preceding year.

All of the traverse stations along the route were used as bench marks and
additional bench marks were established in cities and towns where they were
apt to be most frequently used. . '

The line was completed October 3, 1922.

MONTANA AND WYOMING.
[Ensign B. P. MORTON.]

SoMMaRY OF RESULTS.—Leveling, precise: 26 miles of levels run; 14 permanent bench
marks established.

On May 29, 1923, work was started on a line of precise levels. at Livingston,
Mont., to extend along.the Northern Pacific Rallroad to Gardiner, Mont., and
thence along the roads through Yellowstone National Park. At the end of the
fiscal year the party was in the vicinity of Pine Creek.
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GRAVITY AND ASTRONOMY.

KANSAS, OKLAHOMA, AND TEXAS.
[Lieut. (Junior Grade) FRED B. JOBKEL.]

SUMMARY OF RESULTS.—Eighteen gravity stations occupied.

On July 1, 1922, Lieutenant Joekel was making observations at the first
station of his season’s work at Wilkins Well, Kans. After completing three
more stations in Kansas he moved his party by truck to southern Oklahoma,
where he occupled six stations. The remaining eight stations of the season
are located in Texas. All of the 18 stations were selected by the U. S. Geo-
logical Survey to test the effect of certain geological formations on the intensity
of gravity.

Invar pendulums were used throughout the season and were tested by dupli-
cate determinations with the bronze pendulums at several of the stations. Ex-
cellent results were obtained. At many of the stations a tent formed the only
protection against temperature variations and it would have been impossible
to use the bronze pendulums without constructing constant temperature rooms.

At most of the stations the receiver was mounted on an aluminum tripod
‘partly embedded in the ground. This resulted in large flexure corrections, and
it is probable that this method of mounting the receiver will be discontinued.

Wireless time signals were used throughout the season. Static conditions
interfered seriously with the automatic wireless recording device, especially
during the hot summer months. Several changes were made in the receiving
set in an attempt to overcome this trouble. .

Lieutenant Joekel was assisted by 1. P. Morton after November 1. The field
work was completed early in January, 1923. ’

COLORADO, NEW MEXICO, AND WISCONSIN.
[Lieut. GEorGR D. CowiIm.]

SUMMARY OF RESULTS.—Latitude and longitude: 10 precise latitude statlons estab-
lish;zéld; ¢ differences of longitude (radio) determincd. ravity : 8 gravity stations oc-
cupied.

On July 1, 1922, a combined astronomic and gravity party under Licutenant
Cowie was at work in Wisconsin. Near the end of July the party moved by
truck to New Mexico and began work there about the middle of August. The
main work of the party was the determination of longitudes on the arc of
precise triangulation along the one hundred and fourth meridian. Lieutenant
Cowie was assisted by E. P. Morton, extra observer, who made the gravity
observations.

Wireless time signals were used for hoth the longitude and gravity work
and gave very satisfactory results. The probable errors of the longitude de-
terminations varied from -+0.003 to +0.011 seconds, which are smaller than
those usually obtained by the telegraphic method. '

Static conditions were especially bad in New Mexico during August, and
electrical storms caused numerous delays throughout the season. Static Inter-
ference was most severe about sundown each day and was the smallest in the
early morning hours. Considerable experimental work was done with the
receiving set during the season and several improvements made. Much infor-
mation on the best methods of operation was also obtained. '

The new invar pendulums were used again this season for gravity determina-
tions and proved entirely satisfactory. At many of the stations a tent was
the only protection against temperature changes. At several stations where
constant temperature rooms were available, the bronze pendulums also were
swung to test the invar pendulums. N

When the pendulums were standardized at the end of the season the periods
obtained differed considerably from the preseason standardization periods.
The final results for the gravity stations occupied during the seagon, therefore,
have not been computed. -

Field work was completed on'?f}'&ober 31, 1922.

asriw

INSPECTION DUTY.

{Lieut. Commander C. V. Hobcsou.]

On October 2, 1922, the assistant chief of the division of geodesy went to
" Norfolk, Va., for the purpose of iLspecting the party of Lieut. L. P. Raynor,
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who was engaged.in running a primary traverse line along the Atlantle coast
between Cape Henry Lighthouse, Va., and Currituck Sound, N. C.

When the assistant chief of the division left the party on October 11, a sec-
tion of 6 miles along the electric railroad from Cape Henry to Virginia Beach
had been completed.

_On his way back to Washington, the assistant chief stopped at Richmond, Va,,
for the purpose of consulting with the director of public works of that city in
regard to the geodetic survey which,was being made in that city. Two days
were gpent at Richmond with the officials of the Board of Surveys of that city
and with representatives of the company who had the peodetic survey in
charge. Some suggestions were made as to the details of the work. The as-
sistant. chief returned to the office on October 14.

MAGNETIC WORK.
MARYLAND (CHELTENHAM MAGNETIC OBSERVATORY).

[Magnetic Observer GEORGE IHHARTNELL.]

The regular work 0f the observatory was continued throughout the year.
The two magnetographs were kept in continuous operation without changes of
adjustment ; absolute observations were made once a week, scale value deter-
minations once a month, and meteorological observations daily.. The chro-
nometer corrections were determined dally by means of the radio-time signals
sent out from Arlington.

The seismograph was in continuous operation and 19 earthquakes were
recorded: . .

Comparison observations were made with several field magnetometers and
Aip circles and a new earth inductor intended for field use. Intensity constants
were determined for the dip circle used in the investigation of iron-ore deposits
in Alabama.. . .. )

The bulldings and grounds have been kept in good condition. The bulldings
were belng painted at the close of the year. Two 40-foot poles were erected
to support the radlo aerial, to tnke the place of the old flagpole, which had
rotted away. A building 14 by 10 by 8 feet has been erected for experimental
purposes, with piers on which to mount variation instruments.

During May, Mr. Gish, of the department of terrestrial magnetism of the
Carnegie Institution of Washington, was at the observatory making tests of a
new earth potential apparatus to be fnstalled at its observatory at Watheroo,
Australia.

- MARYLAND AND ALABAMA.

[Magnetic Observer WILLIAM WALTER MERRYMON.]

'STATIONS OCCUPIED.—Alabama, Birminghanr (2) and Tuscaloosa; Maryland, Chel-
tenham. : .

The season’s work was designed to determine whether or not deposits of non-
magnetic iron ore could be located by means of observations with magnetic
tnstruments. The work was undertaken at the request of Dr. W. &, Crane, of
the Bureau of Mines.

After two weeks spent in preliminary study and standardization of instru-
ments at Cheltenham the observer reached Birmingham on July 17; he closed
work for the season on September 30. The work included dip and dip with
londed needle at 34 stations In the brown iron ore district about 30 miles
southwest of Birmingham; at 10 stations over a deposit of red iron ore near
Red Mountain Gap, near Birmingham ;" detailed observations of the same kind
near a large specimen.of red iron ore and a large specimen of brown firon ore
on the grounds of the University of Alabama at Tuscaloosa. Complete mag-
netic observations were also made at the old statlons at Tuscaloosa and Bir-
mingham and at a new station at Birmingham, where further observations
were made to determine the constants of the dip circle. *

The results indicate that iron ores of the character under investigation do
not produce an effect on the earth’s ma - ’''sm large enough to be detected
by ordinary magnetic instruments, even ''‘'“-i the observations are made with
great care under favorable conditions. : :
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GEORGIA, ILLINIOIS, KENTUCKY, MICHIGAN, MINNESOTA, NORTH DAKOTA, SOUTH
‘'DAKOTA, TENNESSEE, AND WISCONSIN.

[Magnetic Observer WALLACE M. HILL.]

STATIONS OCCUPIED.—Georgin, Atlanta ;! Illinois, Springfleld ;! Kentucky, Princeton;?
Michigan, Marquette?! and St. Ignace;® Minnesota, Bemldji! and Grand Rapids; North
Dakota, Pembina ! and Rugby ; ? South Dakota, Aberdeen,? Chamberlain, Deadwood, Gann-
valley. Huron,! Kadoka,® Lake Andes, Murdo, Onide,” Phillp, Plerre? Rapid City,'2
Sturgis, White River, and Yankton;!® Tennessee, Nashville;?* Wisconsin, Rhinelander,®
Superior,! and Washburn.! .

Between July 1 and October 30 observations of declination, dip, and hori-
zontal intensity were made at the stations listed above. 0ld stations were
reoccupied and meridian lines were established as indicated by the footnates.
At Pierre the old station was no longer suitable, so a new one was established.
At Murdo and Chamberlain the old stations were no longer available. At Huron
the old station was not available at the time because of construction work on
a new courthouse.

Very few county surveyors or engineers could be found at the county seats,

. but those seen were interested in the work and glad to be of assistance.

FLORID.A, GEORGIA, AND TENNESSEE.

[Magnetic Observer WiLLIAM H. CULLUM.]

STATIONS rccUPIED.—T'lorida. Apalachicola, Bushnell, Crestview, De Funiak Springs,
Live Oak, Madfison, Marfanna, Mayo, Milton, Qcala, Pensacola, Perry, and Tallahassee
Georgia, Albany, Americus (Atlanta), RBarnesville, Cairo (Calhoun), Dallas (Dalton),
(Folkston). (Forsyth), (Griffin), Irwinton, Jeffersonville, (Jonesboro), Macon, Moultrie,
{(Perry), (Ringgold), and Rome; Tennessee, Chattanooga.

Between January 15 and June 30 observations for declination, dip, and
horizontal intensity were made at the places listed above except those inclosed
fn parentheses. At these places the old stations were found in good condition
and it was only necessary to determine the true bearings of additional azimuth
.marks to take the place of those which had disappeared. At Folkston decli-
nation observations were made. Observations had not been made before at
Bushnell, Milton, or Barnesville. The old stations were reoccupied at Mayo
and Tallahassee, but the results at the latter place indicate that there has
been a change in the immediate surroundings since the former observations
in 1914,

Meridian lines were established at Apalachicola, De Funiak Springs, Madison,
Ocala, Pensacola, Perry, and Americus.

A small truck was purchased af the beginning of the season and used to
transport the observer and his outfitt. Where the stations are not far apart
this arrangement results in a material saving of time and money, as the
observer 18 not dependent upon train schedules in getting from place to place
nor upon draymen in getting his outfit from express office to observing station.
" A further saving resulted from the use of a glazed sewer pipe filled with
concrete, with one of the regular bronze disks set flush with the top as a
station marker. Material for several of these could be carried in the truck
and a marker made at the spot where it was needed.

ARIZONA (TUCSON MAGNETIC OBSERVATORY).

[Magnetic Observer WiLLiAM H. CuLruM, July 1 to August 81; Magnetlec Observer
. ALBeeT K. LupYy, September 1 to June 30.]

The routine work of the observatory was continued throughout the year.
The magnetograph has been in continuous operation and very few changes of
adjustment have been required. Absolute observations were made once a
week (except for three weeks in October, when the observer was ill), scale-
value determinations once a month, and meteorological observations daily.
The chronometers were kept rated by means of weekly comparison in Tucson
with telegraphic time signals from Mare Island. -

The selsmograph was in continuous operation and 22 earthquakes were.
recorded. Some trouble was experienced with lost motion on the east-west
component during the first part of the year, but this was largely overcome.

1 0ld stations reoccupled.
2 Meridian lines established.



REPORT OF DIRECTOR, COAST AND GEODETIC SURVEY. 131

Satisfactory dip observations could not be made for several weeks in the
first half year because of failure of the 'substitute earth inductor to work
properly. After the regular earth inductor was returned from the office a dip
circle was added to the observatory equipment and observations were made
with it once a month so that it would be avaiiable for use in an emergency.
The clock of the magnetograph recording apparatus is not entirely satisfactory
and theinstrument will be sent to the oftice for overhauling as soon as
another one is avallable.  ‘The deflection observations for determining the
scale values of the variometers have- been materially facilitated by placing
collars on the deflection bars to act as stops in setting the deflector at -the
proper distances. '

During the illness of the observer in October the magnetograph and seismo-
graph were kept in satisfactory operation by his young son.

ARIZONA, TOUISIANA, NEW MEXICO, OKLAHOMA, AND TEXAS.
) :
. [Magnetic Observer WiLLiaM H. CULLUM.]

BrATIONS occbpmn.——Arlzonn, Ashfork, Holbrook, and Phoenix; Louislana, Shreveport-;
New:. Mexlco, Albuquerque, Deming, and Socorro; Oklahoma, Marietta; Texas, El Paso,
Marfa, Runkin, San Angelo, Sierra Blanca, Stiles, and Texarkana.

" Between September 1 and ‘Noveniber 20 observatlons for declination, dip, and
horizontal intensity were made at the places listed above. Observations had
not been made before at Rankin and Stiles. Old stations were reoccupied at
Ashfork, Holbrook, Deming, El Paso, and Sierra Blanca. At the other places
the old stations were no longer available and new stations had to be estab-
lished to replace them. The work at the end of the seasen was delayed by bad
‘weather.

ARIZONA, CALIFORNIA, AND MISSISSIPPL.

[Magnetic Observer WALLACE M. HILL.]

STATIONS OCCUPIBD.-—A¥iZona, -Gila ‘Bend, Maricopa, Nogales,  and (Red Rock) ; Cali-
fornin, Banning, Bl Centro, Oceanside, Pasadena (2). San Francisco, Santa Barbara,
Santa Cruz, and Ventura; Mississippi, Magnolia, (Mayersville), Natchez, and (Pas-

. cagoula}.

Between January 23 and May 1, observations for declination, dip, and hori-
zontal intensity were made at the stations listed above, except Pascagoula, May-
ergville, and Red Rock. At these places the old stations were re-marked or re-
covered and the true bearings of additional objects determined. ' At Pascagoula
declination observations were made. Meridian lines were set at Pasadena, Santa
Barbara, Magnolia, Mayersville, and Natchez. Two stations were established
at Pasadena, one for the use of Prof. R. C. Tolman in his investigations con-
cerning the mass of the electron. At other places new stations were established
at the request of local surveyors, to replace old stationg no longer available.

In cooperation with the division of geodesy, triangulation stations in the
vicinity of the magnetic stations were inspected and reported upon.

ARIZONA, CALIFORNIA, OREGON, AND WABHINGTON.
[Maguetic Observer ALBERT K. LUDT.]

" STATIONE OCCUPIED.——ATrizona, Yunmma: California, Batstow, Gaszelle, Hanford, Indio.
Red .Bluff, B8an Bernardino, 8an Francisco, San Diego, and Stockton; Oregon, Eugene and
Portland; Washington, Seattls,

Between July 1 and August 21, on the way from the Sitka Observatory to the
Tucson Observatory, observations of declination, dip, and horizontal intensity
were made at the stations listed above. Old stations were reoccupled, except at
Barstow, Hanford, Indlo, and San Diego, where the old statlons could no longer
‘be used. Upon arrival at Tucson simultaneous observations were made .for
comparison with the observatory instruments. _

.- ‘Local surveyors and engineers were visited whenever it was possible and the
nature.of the work explained to them. In most cases they showea great interest
and.desired to be furnished with results and publications, .
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1LLINOIS, ,
' [Magnetic Observer WILLIAM WALTER ‘Mnul.hi(ds.j‘

STATION occuriep.—Illinols, Chicago.

. On-June 18 work was begun on the occupation of repeat stations and the
replacement of old stations reported defective by local surveyors n the
northeastern -part of the country from Illinois to Maine. 'Preparations for the
work had been made and a new station at Chicago established at the end
of the fiscal year. This observer is provided with a new earth.inductor: for
use in determining dip, which is expected to insure greater accuracy and facili<
tate the work., ’ :
INSPECTION DUTY.

[Commander N. H. HECK.]

During February the chief of the division of terrestrial magnetism pald a
visit of inspection to the .magnetic observatory at Vieques, P. R, in order
to secure first-hand information on local conditions as they affect the question
of the continuance of the observatory. The living conditions for the observer
at Vieques were found to be decidedly unsatisfactory and growing worse and
the romoval of the observatory to some other site would be justified on that
account if for no other reason. It is probable that the owner wili prefer to re-
sume occupancy of the land at Vieques when the present lease. expires two
years hence. ‘ ‘ oo
. Transportation from San Juan to Vieques and return was furnished by the
steamer Rgnger and this provided an opportunity to inspect the work being
done by the party on that vessel. o

ALASKA.

HYDROGRAPHIC AND TOPOGRAPHIC WORK.,

SOUTHEASTERN ALASKA,

[Licut.. Commander .T. J. MAHEr, Commanding Steamer Surveyor.)

SUMMARY OF RBSULTS.—Triangulation: 215 square miles of area covered; €6 observ-
ing tripods built; 66 stations in main scheme occupied for horizontal measures; 7 sta-
tions in supplemental schemre occupied for horizontal measures; 3 stations occupled. for
vertical measures; 98 geographic positions determined. Levellng: 10 permanent bench
marks established ; 3.3 miles of levels run. Magnetle work: 13 auxiliary stations:occu-
pied ; 1 0ld station reoccupied; ship swung at 6 stations at sea; 34 course observations
made. - Topography : 45 square miles of area surveyed; 91.8 miles of detailed shore
line surveyed ;.1 topographic sheet finished, scale 1: 10.000. H drograPhy': 1,375 square
miles of aren covered, 3,729 miles run while sounding, 17,782 positions determined,
double angles; 38,741 soundings. made ;. 6 tidal stations established: 1 current station
-occupied ;- € hydrogmghic- sheets finished, scales 1: 5,000, 1:10,000, 1:850,000,;gand
1:120,000. Physical hydrography; 10 deep-sea current stations pccupied.

The following officers were attached to this party (the principal nature of
the surveying duties of each is detalled); Lieut. Jack Senlor, executive of-
ficer, triangulation and topography; Lieut. C, K. Green, triangulation, topog-
raphy, and hydrography; Lleut. (junior grade) A. G. Katz, hydrography;
Lieut. (junior grade) L. Q. Wilder, triangulation and hydrography ; Ensign H.
E. Finnegan, hydrography and topography; H. G. Locke, chief engineer; R. W,
Healy, mate, hydrography; Dr. F. J. Soule, surgeon; H. L. Bloomberg, deck
officer, topography and. miscellaneous; M. Weisman, deck officer, hydrogra]?hy
and miscellaneous; and A. L. Mathews, draftsman,; hydrography. vt
_ From July 1 until November 27, 1922, this party was engaged in general
‘Burveys io’ southeastérn ‘Alaskan waters; in the vicinity of Noyes, Anguilla,
‘Warren, Coronation, Hazy, and Spanish Islands and in El Capitan Pass: ' i
“"Areas surveyed: The inshore hydrography from Cape Addington, Noyes 18-
land, to the south end of Warren Island has been completed.  To the southward
it joing Wwork previcusly done and on the north, at Warren Island, connects with
former surveys: It exteénds up thé channel between' Warren' andCoronation
Islands, joining former surveys at the north énd of Warren Island.’'Alongithe
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east coast of Coropation Island a very narrow strip of inshore hydrography is
unfinished. The survey of the Anguilla Group has been completed.

The ship hydrography connects with the inshore hydrography near Warren
Island, extends westward, passing south of the south end of Coronation Island
at g distance of about 23 miles, passes south of the southernmost of the Hazy
Islands at a ‘distance of three-fourths of.a mile, and stops about 45 miles west
from Coronation Island. Extending northward from this survey, passing be-
tween.-Hazy and Coronation:Islands, a lane about 4 miles wide has been sur-
veyed to the south end of Chatham- Straits; from this a surveyed lane runs to
Egg Harbor, Coronation Island. . : . ] ) a L

Egg Harbor and Aats Bay, Coronation.Island, Warren Cove, and the false
cove north of it, in Warren Island, have been surveyed. The topographic survey
gxmaz&ren Island has been completed, but that of Coronation Island only partly

nished. : : .

The survey of El'Capltan Pass has been completed from Shakan to Brockman
Pass. Near Brockman Pass and close to shore on each side are two small sec-
tions which have not been surveyed. The topographic sheet covering the. section
from Brockman Pass to Hub Rock is about 70 per cent completed. A very close
survey was made of Dry Pass. Drills weré driven into the boltom for distances
of about 8 feet at various places to determine the character of the bottom, .
... Tidal stations were established at Steamboat Bay, Shakan, Anguilla Islands,
Egg Harbor, and three in ! Capitan Pags.” Current. observations were made at
night when the vessel was anchored in depths of over 40 fathoms, and the drift
of the ship was observed when hoveto. . ., .. . .. - )

Magnetic observations were made in accordance with instructions. i

Equipment :. Three gas launches and steam launch No. 47 were carried on
deck. The steam launch Cosmos was attached to this party. In addition to
this, a motor sailor was used. ) :

At the close of field work the party proceeded to Ketchikan, where the launch
Oosmog was hauled out and stored for the winter. The Surveyor arrived in
Seattle on December.1l and. at.once proceeded with the completion of fleld

records-and arrangements for annual repairs...;  : . .
. [Ll\qu:t:.’fcbxlmx‘:}ii‘zﬁ‘!'eif N MAmm,. boﬁﬁ‘,ﬁ}_-mdipg" Steamer "Sufveyb}.] ;

SUMMARY ¢F RESULTS.—Triangulation: 110 square atatute miles of area: 10 signal
oles erected ; 14 observing tripods bujlt; 24 stations occupled for horizontal nl:oasures,;
55 geographic positions determined. Leveling: 7 permanent bench marks cstablished ;
1.3 statute miles of tidal levels rnn. Magnetic work: 6 new auxiliary stations observed;
9 complete ship swings at sea. ‘Topography: 10. square statute miles of area surveyed:
68 statute miles of detailed shore ine surveyed; 1 to;)om'nphlc sheet " finished, secnle
1:10,000. Hydrography: 1,608 square statute miles of area sounded: 2.606 statute .
miles run while sounding; 6,176 positions determined (double angles) ; 8,737 soundings
taken; 2 tidal stations established. L .

i. The.following officers were attached to this party: Lieut. J. H. Peters, execu-
tve .officer; Lieuts. C. K. Green and A. G. Katz; H. G. Locke, chief engineer:;
R. W. Healy, mate; I'. J. Soule, surgeon; and Ensigns H. E. Finnegan, A. W
Skilling, and H. L. Bloomberg. : ' : .

The party arrived on the working grounds March 31 and took up combined
operations in the vicinity of Coronation Island, Baranof Island, and El Capitan
Pags, . : : : .

At the termination of the fiscal year hydrographic surveys were practically
compléte to the latitude of Cape Ommaney, and the offshore hydrography was
carried north almost to the latitude of Whale Bay. The sea bottom in the
section north of Coronatlon Island Is very irregular. A close survey has been
-made .of - the .greater part of this section, but considerable time will be spent
there-in investigating soundings suggestive of shoal areas. The hydrography
has been tarried as close to..the .east and- west coasts of Coronation Island. as
it is safe to take the ship, and the same applies to the Hazy. Ysland group. Four
triapgulation stations on the Hazy Islgnds have been.located and stations have
been established in the vicinity of Cape Decislon to control the topographle
-gurvey. of that sectlon.. The topographle survey of Coronation Island and of. the
Spanish Island group .has been completed. Work at the southern end of El
;Capitan Pass has been resumed, that at the northern.end being compleéted...
~ An automatic tide gauge was maintained at Port Waltér, Barapof. Island, and
& plain tide staff was maintained at Egg Harbor. e

The launch equipment consists of the steamer Cogmos and four gas launches.
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-fDieut. A. M. SoBERIALSKI, Commanding Steamer Wenonah.] .

SUMMARY OF RESULIS.—Reconpaissance: 13 points for scheme selected; length. of
scheme, 27 statute miles; area, 135 square statute miles; 1 base site selected Tﬁa’;i -
lation, preclse: 160 square statute mriles of area covered: 19 signal. poles erccted:-%
observing tripods built of aggregate helght of 58 feet; B observing scaffolds built of
aggregate height of 64 feet; 18 stations in maln scheme occupled. for horizantal measures.
8 stations in supplementnl schemes occupied for horizontal measures: 3 ‘stations occupled

for vertical measures; 21 geographic positions. determined. -Base lines: 1 precise base
line mengured; length, 8.9 statute miles; name. Dry Stralt base. :Leveling :-8 permanent
. tidal bench mrarks established; 3.9 statute miles of base line levels; 8 statute miles of
tidal levels. Magnetic work: 8 new auxiliary 'station$ established and observed; 1 old
station reoccupied, 1 complete ship swing at sea, Topography: 241 square statute miles
of area .surveyed; 253.8 statute miles of detailed 8?101‘8 "line surveyed; 6 topographic
sheets . finished, scales 1:20,000.-and ,1.:.10,000. Hydrograpby: :114.4 square statute
miles of area sounded; 1,117.9 .statute miles run while sounding; 5,424 positions deter-
mined (double angles) ;' 12,880 soundings made, 2 tidal stations established, 5 hydro-
8rnphylc sheets completed, scalgs 1:20,000 and 1:10,000. o, N %

The follgwing officers were attached to the party (the principal survey work
of Sgch is detalled) : Lieut. C. A. Egner, executlve officer, triangulation;; Lieut.
(Junfor Grade) J. D. Crichton, topography and triangulation; Lieut. (Jdnjor
Grade) W. T. Coombs, hydrography; John Wyer, chief -engineer; Ensign W. G,
Fielder, topography and hydrography; and W. O. Aegerter, deck officer, mis-
cellaneous. : o c :

The following launches were attached to and used by this party: Launch
Audwin, launch Delte, launch No. 117, wire-drag tender ‘Np. g, and a 20-foot
United States Navy motor dory. " . i : o

At the beginning of the fiscal year the steamer Wenoneoh was engaged. in

combined operations in Ernest Sound and preparations for precise triangulation
in Dry Strait. . ’
" Triangulation, pre¢ise—This work was performed by a subparty In charge of
Lieut. C. A. Egner, assisted by Lieut. (Junior grqde) J. D, Cri¢hton.. ‘Theé
Jaunch 'Audwin, supplemented &t intervals by “stich"minor idinches as’ were
necessary, was used. This scheme {8 the connecting 'link between the 192122
triangulation from the Canadian boundary through Clarence Strait and the
1917 triangulation which terminated on the south near Frederick Point. The
reconnaissance was through a difficult country. The preliminary plan for ex-
pansion from the line Ryn-Kad was found to be impracticable. All difficulties
‘were eventually overcome, however, with a resulting scheme of satisfactory
strength of figure. An admirable base-line site was found on the grassy Stikine
River Delta; The line runs in a straight line for 3.9 statute miles. The ground
1s quite firin and level. The actual work on the base was accomplished in less
than two weeks in spite of rainy, disagreeable weather. The work called for in
the supplementary instructions of June 17, 1822, was completed,. .

Topography.—The topography was carried up both sides of Clarence Strafit
from Casmano Point and Gridall Island to Tolstoi Bay and Ernest Sound.” "~

Both ‘shores of Ernest Sound were surveyed from Lemesurier Point and
Onslow Point to a conbection with completed work in the vicinity of Point
Warde, including Union Bay, Vixen Inlet, Seward-Passage, Santa Anna Inlet,
Canoe Passage, Menefee Inlet, Southeast Cove, and -Southwest Cove, and :the.
numerous islands in Ernest Sound. Ca s
" 'Zimovia Strait was surveyed from Ernest Sound to Chichagof Passage.':

All the work was done on a scale of 1:20,000 except one 1:10,000 sheet in
Zimovia Strait. . ' . ,

‘Special ‘attention was given to the determination, wherever possible "ot
numerous elevattons in order to make the form lines as accurate as possible.. -
* Hydrography.~—The hydrography of Ernest Sound was completed from Lemes-
urler Point and Onslow Point to Point Warde. As the main channel in" this
area had been dragged, the work consisted principally of short lines from -the
1imits of the drag work to the shore, and the detailed 'survey of the varlous
bays and inlets, {ncluding Union Bay, Viven'Inlet, Seward ‘Passage, Banta
‘Anna Inlet, Canoe Passage, Menefee Inlet, ‘Southwest : Cove;  Southeast: Oove,
and Fools Inlet.. . ~ - - 0 .
.. Two dangerous rocks were diséovered and a report forwarded to the inspector
‘at Seattle, which was publishell in the Notices to Mariners. =~ -
,.. The survey of Vixen Inlet shows this to be-an’excellent harbor which'*had
‘previously been avoided. L A ) s

Some soundings. were taken with ‘the glifp in thé dréa covered ’D‘y"t:he Wire

‘drag in order to furnish additlonal information for ¢hartsf: "o
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Zimovia Strait was surveyed from Menefee Inlet to Anita Bay, including
Thoms Place, Olive Cove, and Anita Bay. The narrow part of the strait was
surveyed on a scale of 1:10,000. :

Nothing new was developed by this survey, as the channel had been shown
by the survey of 1916. The least water at the critical part of the channel is
2 fathoms at mean low low water. There is a considerable demand for a
chart of this strait, and it would probably be used by vessels of the type of
the Jefferson, as it shortens the distance between Wrangell and Ketchikan,
besides being much better protected than the usual route. The Wenonah used
the passage, but only on a flood tide. It would be advisable to drag the 10
miles: between Menefee Inlet and Olive Cove, as there are bowlders on the
bottom, and something might be discovered which the lead has failed to reveal.
- "Tides.—~The automatic tide gauge at Menefee Inlet was continued in opera-
tion until the close of the season. In addition, observations were made at one
or more auxiliary tide stations whenever hydrography was in progress. .

Revision work.—The topography of the water front of Ketchikan and adja-
cent territory was extensively revised. Many new docks and other improve-
ments were located. ; ,

In addition to such work as has been previously mentioned, the party com-
piled and submitted desirable coast pilot information with respect to the
locality .of the working grounds.-

Valuable recommendations with respect to the desirability and importance
of additional field work in this and adjacent localities was algo submitted.

{Lient. Commander J, H. [IAWLEY, Commanding Steamer Ezplorer.]

.- BUMMARY OF RESULTS.—Triangulation: 280 square milcs of area covered; 24 signal
gtl)les erected; 13 stations in main schieme occupicd for lhorizontal measures; 2 stations

supplemental scheme occupied for horizontal measures; 27 geographic positions deter-
mined, Leveling : 7 permancnt bench marks established; 4 miles of levels run. Mag-
netic work: 29 land stations occcupied for magnetic observationdg; ship swung at one
sea station for compass. deviation, 'Otg)ogruphy: 144 square miles of area surveyed;
142 miles of detalled shore line surveyed; 5. topographic sheets finished, scale 1:20.000.
Hydro%raphy-: Wire drag, ‘328 square miles of drea dragged ; 506 miles run while drag-
ging ; 2,207 positions determined (double angles); 84 }eo,un\iings made (over. shoals) ; 45
supplemental soundings amade; 2 tidal. stations-established; 2 hydrograpbic sheets fin-
ished, scale 1:40,000.. . )

The following officers were attached to this party (the principal surveying
dutles of each are detailed) : Lieut. G. C. Jones, executive officer, wire drag;
Lieut. (Junior Grade) F. L. Gallen, wire drag and hydrography ; Lieat. (Junior
Grade) H. C. Warwick, triangulation, wire -drag; Lieut. (Junior Grade) B. H.
Rigg, topography; Ensign A. J. Hoskinson, topography; A. N. Loken, chief
engineer; and C. E. Christopherson, draftsman, drafting, plotting, recording.

Triangulation.~The secoudary triangulation along the southern part of Lynn
Canal from-a. junction -with-precise triangulation near Point Whidbey to the
eastern end of Icy Stralt, done during June, was continued west through Icy
Strait to -‘Point Adolphus. As only a few of the old 'stations could be recov-
cred and numerous new stations were needed for control of the hydrographic
and topographic revision, practically a new-scheme was run. This scheme is
constderably stronger than the old, but has a simple triangle for one. figure
Just. west of the Sisters Islands, This part of the work can be strengthened
if’ consfdered desirable by about two days’ work clearing a line of sight on
Hoon'ah Island so that the line Cut 2-Sophia 2 can be observed. B

Topography—TFrom the limits of work completed prior to July 1, 1922, the
topography was: continued northward to the heads of Chilkat, Chilkoot, and
Taiya Inlets. Satisfactory results could not be obtained In revising the old
work -n'-this reglon, which was done by photography on a scale of 1: 80,000,
and this ldcality was resurveyed on a scale of 1:20,000. '

In the southern part of Lynn Canal the shore line was run on the west
shore from a Junction with previous work at Point Whidbey 'south to Cou-
verden Island and form lines were obtained south to a point about opposite
Point Retreat. The form lines south of -this point and about 2 miles of shore
line remaining to be done on Couverden Island can be surveyed on sheet 2566
when the revision work on this sheet is taken up. On the east side of the
¢anal ‘the shore line was surveyed from a junction with previous work near
Point' Retreat south to and including Funter Bay. o . )

The party also revised previous topography at Point Bridget and on' Glass
g'enlnsula‘ and verified the form lines in the vicinity of Point Coke, Stephens

assage. '
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Hydrography.—Wire-drag work ‘was completed north to Skagway during
the latter part of June and the party then returned to Juneau and' from the’
1st to the 8th of July was engaged in dragging splits in:previous work south
of Douglas Island to. Stephens Passage. This work was done with the launches
while the ship cleaned boller at Juneau. - e Co
- Upon the completion of the work mentioned above drag work was started
in the southern part of Lynn Canal. From a junction with previous work- off
Point Whidbey the drag work was extended south through.Lynn Canal to
Point Marsden, overlapping previous work at the west end of Saginaw Channel.
After being extended as far south as Point Marsden dragging was continued
to.the westward through Icy Strait and at the end of the season had been
extended approximately to & line from Point Sophia to Noon Point, ‘Pleasant
Island. Several changes in charted depths and three rocks dangerous to navi-
-gation were found in Icy Strait. The decrease of deep-water areas in Icy
Strait afforded fewer opportunities to use the sweep, and the progress of the
work was slower than in other localities. R

During the latter part of the season the party covered three splits in pre-
vious work near Sail Island in Stephens Passage, and located a rock in Hood
Bay reported by the steamer Spokane. .

A comprehensive attempt to test the depths of the sweep was made during
the latter part of the season and considerable valuable Information was
obtained. ' :

Tidal work.—During the first part of July old bench marks at Juneau were
recovered, two new marks established, and all marks connected by spirit levels,
An automatic gauge was established at Funter Bay, Lynn Canal, on July 26
and continued until the end of the season.. The old bench mark in this bay was
recovered and three new marks established, During the latter part of the
season a staff gauge was installed at Hooniah and connected with. the old hench
mark there. Two new marks were established. : T S

Magnetic work.—Twenty-nine shore stations were occupied with the compass
declinometer after July 1, as well distributed as possible in Taiya and Chilkoot
Inlets, Lynn Canal, and Icy Strait. The ship was swung in Icy Strait just
outside Port Frederick on September 29 and the compass declinometer was
tested by observations at Seward Park, Seattle, after the close of the season.

Miscellaneous.—The chart agency at Hoonlah was inspected by an officer of
the party during September. .

Field work was closed for the season on September 30. After the end of the
season the launches Helianthus and Scandinavia were hauled out at the Ketchi-
kan boathouse, the tender being left in the water for use by the station keepers.
Piles were purchased and the use of a pile driver obtained to drive eight piles,
two for a dolphin off the end of the ways for tying up launches and three on
each side of the ways to ald in centering the launches on their cradles when
about to be hauled out.

[Lieut. J. H, HawLwy, Commanding Steamer 'Emplor,er.]

SUMMARY OF RESULTS.—Triangulation (secondary): 145 square statute miles of aren
covered; 24 signal poles erected; 31 old statlons recovered and re-marked ;84 stations
fn main scheme occupied for horizontal measures; 29 geographic positions determined.
Base lines: 1 gecondary base line measured ; length, 8.1 statute miles; name, Point Gus-
tavus base, Leveling: 10 permanent bench marks established; 6 statute miles of tidal
levels run. Magnetic work: 4 observations on land;'1 ship swing at sea. Hydrography:
278 square statute miles of area wire-dragged ; 500 statute mi run while dragging;
1,442 positions determined (double angles) 52 soundings taken: 4 tidal stations estab-
1ished ; scale of bydrographic sheets 1 : 40,000,

The following officers were attached to the party during the period covered
by this abstract, March 80 to June 30: Lieut. Charles Shaw, executive officer;
 Lieut. (Junior Grade) W. T. Combs and A. M, Weber; Ensign D. E. Whelan,

jr.; Adolph Loken, chief engineer; C. D. Baker, deck officer; and H. E.
MacEwen, draftsman, . : s

The work of this season is a.continuation of that of the previous season &c-
complished by this party and represents field work in Icy Strait, Oross Sound,
and Port Frederick. - R C e

From March 31 to April 3 the party was Iin Juneau making general pre-
parations for fleld work. On April .8 one officer and five men left in the
Hellanthus, completed the triangulation necessary, for control ..of .drag work
on June 12, and then took up. the survey of Port Frederick, which was
continued until the end of the year. : .
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Following are the detalls of the work accomplished:’ Lo : -

Trigngulation—From - the line Boss 2-Adolphus 2, the western limit of
the work done in 1922, triangulation was extended westward to a junction
with work done in 1901, connecting with the old work at stations Damp, Bad,
Dash, and False. From this junction practically all the old stations were
recovered and re-marked ‘west to Cape Spencer. Signals were built over these
stations ‘and a féw 'additional points were located in Cross Sound. - o

-A ‘base about 8.1 statute miles long was prepared and measured along the
sand and mud flats at Point Gustavus and was connected with the tringu-
lation. 'Y . o "

After the completion of the above work triangulation was extended into Port
Frefbrick, starting from the line Scraggy—Quill 2 of the 1922 work and con-
tinuing through six figures to a point about two-thirds of the dlstance to the
head of the port. g ) C s
' Wire-drag work~—From ' the western limit of completed work in Icy
Strait drag work was completed to Lemesurier Island with the exceptlion-of
Icy Passage and Gedney Channel. West of this limit a considerable area was
swept, including the greater part of the deep-water area between Lemesurier
Island and the Inian Islands, North and South Passages, North Inlan Passage,
and about half the deep water of Oross Sound. - - S :
+:Thaddition to"the ‘above work, additional dragging required near Sentinel
Island in Lynn Canal was done and :drag work was extended c¢loser to ‘Point
Lena, Favorite Chanpel. : ) o R N b

Tidal work.—An automatic gauge was established at the cannery near the
entranec to Port Frederick on April 5 and continued in operation through the
‘end -of the year. Supplemental staff gauges were established in Excursion
Inlet, Mud Bay, Port Althorp, and Auke Bay. Bench marks were installed at
each gauge. :

Magnetic work.—The ship was swung off Point Adolphus to determine the
compass error and observations were obtained with the compass declinometer
-at: four stations in the vicinity of Lemesurier-Island, =it - - B

[Lieut. H. B. CAMPBELL, Commaxiﬁii:ﬁil'iggghc&s\ﬁ]’aéodt; and Ensigns MAx Lesr and C. M.

SUMMARY OF RESULTS.~—Triangulation: 1 station in maln scheme occupied for hori-
zontal meagures, 2 stations in supglemenml schemes occupiled for horizontal meangures.
Leveling: 8 permanent bench marks established; 3 statute. miles of tidal levels run.
Topongmy :. 41 gquare statute miles of area surveged: 44.3 statute miles of shore line

; 1 topographic sheet finished, scale 1:10,000. Hydrograghy: 6 square statute
miles of area sounded ; 104.6 statute miles run while sounding ; 2,262 positions determined
"(doudble ‘angles) ; 2,353 soundings taken; 2 tidal stations established; 1 hydrographic
sheet finished, scale 1: 10,000, s ’ - -

The work covered by this abstract consists of detailed surveys of that portion
of El Capitan Pass extending to the east and south from Signal Point. This
‘work ‘wa$ -performed under the general supervision of the commanding officer
of the steamer Surveyor between October 7 and November 25, The Surveyor's
party furnished necessary additional equipment, launches, and personnel,

" The weather during this period was exceedingly wet and rainy. Consider-
- able trouble was experlenced with the sounding launches. Only foggy weather
wasg permitted to halt fleld work, both topography and hydrography proceed-
ing during rain. The chief of party. assisted by Ensign Thomas, executed the
hydrography. Ensign Leff observed the triangulation measures and executed
the topography. : i :

© An automatic tide gauge was operated at Shakan during the period of this
survey. - In addition, a plain tide staff located just south of Devilfish Bay was

observed during the progress of sounding in that vicinity.
' WESTERN ALASKA.

-[H. B.-CAMpRELL, in Charge of Launch Wildoat,] . .

SusmMary OF RESULTS.—Triangulation: 90.9 square miles of area covered, 7 statlons in
main scheme occupled for horizontal meagures, stations occupled for.vertical measures,
27 geographic positions determined, 11 elevations determined trigonometrically. Level.
ing: 10 permanent bench marks established, 8.5 miles of lovels run. Azimuth: 1 ewimuth
station occupied, observations of azimuth on three nights. T?omphy: 688 square miles
of area surveyed, 86.8 miles of general coast line .surveyed, 18 miles of ponds and
sloughs surveyed, 8.topographic eets finished, scale 1:10,000. Hydrography: 43.22
square miles of area covered, 577, miles run while sounding, 8,098 positions ge{ermlned
(double angles), 9,278 soundings made, 1 tidal station established, 1 current station oc-
cupied, 2 hydrographic sheets finished, scales 1:10,000 and 1 : 20,000.

On July 1, 1922, the party on the launch Wildcat was engaged in the survey
of Icy Bay, Alaska. By that date a base line 1,702 meters in length had been
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measured and the observing in the.irlangulation scheme was nearly completed.
T'he topography on the east side of the bay was nearly done. A hydrographic
reconnaissance had. been made and a scheme decided upon for. developing the
l;ay agg approaches. Arn automatic tide gauge. had been in -operation since
June N - ¢

The latitude and longitude of station South Base, which was selected as the
‘initial point in the triangulation, was determined by a computation of the
tbree-point problem from angles measured between Mount St. Elias, Mount
Cook, and Mount Seattle, which are from 30 to. 70 miles distant. The distance
f;‘om South Base to Mount Elias, 30 miles, was checked by independent observa-
tions. : : : I

The azimuth of the base line was determined by eight sets of observations.

Expansion from the base line was made with two good flgures in such a way
as to include the whole bay. L R
. Topography was done on a scale of 1 :10,000. Sheets were laid out so
that there was one sheet for each side of the bay and one sheet. for.the head
of the bay. These sheets were completed. The entire shore line of the bay
wag located very carefully, and the face of the glacier was located by cuts
and tangents. 'Traverses were run-east and west of the bay to or beyond
the limits of the sheets, and the connection. of the new. shore line with that
shown on the chart is excellent. Iut little contouring is shown on the sheets.

.The instructions for the hydrography called for a scale of 1 :10,000. Prac-
tically nothing was known even of the general depths. ) o,

Four well-separated sounding lines carried straight offshore gave :a.good
idea of the bar and. channel, and three lines across the bay and one down
the center showed what might be expected there. The water in the parts
that would be most needed varied.from about 6. to 50 fathoms. . L

The work offshore was done on-the scale of 1 :20,000, and that ingide: the
bay on the scale of 1 :10,000.: -: - JE T T SV

Sounding lines inside the bay were run straight across. The offshore lines.
were run perpendicular to the beach and around the spits and the direction
of the lines was varied to give the best development.

Sounding was done with the hand lead to about 13 fathoms and beyond
that with the sounding machine. For hand lead work the lines were spaced
about 100 meters apart. The work on the bar was made as close as prac-
ticable under the conditions. In: the anchorages the distance between the
linies- was reduted to 50 meters. The machine sounding lines were spaced
200 meters apart and- the soundings taken about 150 meters apart, © - .’

In general the. bay is deep and clear, the bottom rising gradually from the-
center to the south until the bar is reached and then .apparently::sloping
slowly downward to the greater depths of the sea. . . e

To the north from the center of the bay the water appearg to continue deep-
.to the face of the glacier. In the southern half there is .2 shelf 1 mile or
more in.width on each side with depths up to 12 fathoms. The spits extend
from these shelves. . _ . . ) s

The bar is in the form of a crescent or half circle.. It connects .thej;'t-wb.
sand spits, extends nearly 6 miles offshore, and is about 3 miles wide at-its
" outer point. . From the. 8-fathom. chanpel, which is the best and whlch is
located in the approximate center of the bar, the bottom rises.very gradually
toward the west spit. From the channel to the east ‘6pit the bottom is.
more irregular. ~The bar has apparently been formed from the material that
has pushed .out of the bottom of the bay and from the moraine brought down
‘by.the ice. The top of the bar is generally level but is Irregular in places.

The bottom of the bay is generally of soft glacial clay ‘or silt, but in places
sand or gravel are found and near the west slde a great deal of hard clay.

There are three anchorages in :Ice Bay which are of value under different
conditions. . ) )

An automatic tide gauge was in operation at Riou Bay during the progress-
of the work. ’ : , = ‘ ‘ o
. Currents ‘were observed for 18 hours at &, station just outside the line ‘cofi--
.necting the two sand spits.. . o T
 Field work in' this: viclnity was closed at-the end: of September. - '
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. ' !
FEA o {Lient. :Co;nmtnder H. A..BERAN; Commanding Steamer ' Disooverer.] - -
 SUMMARY OF. ‘rESULTS.~~Triangulation :, 108 . sqnare - statute miles: of area- covered ;.21

‘8ignal poles erected; 13 stations in maln séhemé occupled for horizontal measures’;
stations in '-supplementn;ﬁnschemes,occupied for horizontal meagures ;:38 geographic posi-

tions determined. - Lev g:.18 permanent bench marks established.. Magnetic work :

11.-new, .auxiliary stations occupjed; one ship swing at ﬁea.,ngpograPhy: 122 square
statute imiles of area, surveyed; 128 statute miles of .detalled Ehore Ine sutveyed; 3
topographic sheets completed, scale 1:20,000." Hydrography : ‘79 square statute miles .of
area.sounided ; 429..statute mlles run while sound{ng: 2,256 positions determined (double
angles) .0,306 goundings obtained ; 4.tidal stations established. - s .
The following officers were attached to this party:- o Pt :
Lieut. . Qommander C. L. Garner, execiitive officer ; Lieuts. M, O. Witherbee
:and ALW. Hemple; Lieuts: (Junior Grade) J. A. Bond, F. B. Joekel, and J. M.
Smook’ Ensigns J. F. Downey and P. H. White; J. C. Herman, chief engineer;
and Dr. W. R. Scroggs, surgeon (temporary). . : .
Thig abstract -covers combined operations-in the vicinity of Shekikof Strait.
Fisld work Began April 30 and was in progress at the end of the fiscal year.
The work in Kachemak Bay was done by a subparty working from camp in
sHalibut -Cove. - This.subparty consisted of 3 officers and 10 men. . - .
- Triangulation.——A .scheme of secondary triangulation. was extended. from
‘Homer Spit to.the head of the bay, starting from 8 stations of the 1910 trian-
gulation, -This scheme consisted of four quadrilaterals and.a fina} closed. tri-
‘angle:+ There- were 11 stations occupied and:-each officer.in the subparty ocr
cupleg at least'2 of the stations. ..The average:triangle closure was about'8
seconds. . I N A . A R
Magnectic work.—Each. of the triangulation stations was ‘occupied with com-
pass declinometer for determining the declination. In additfon to this, the ship
was swung completely on 24 points, both rudders, in Kachemak Bay. .
Topography.—Three topographic projections were laid out to include the
topography of this bay from a junction’ with previous work, about 4 miles
northwest of -Homer west base on the north'shore and about 3 miles southwest
of Gull Island on the gouth shore, to the head of the bay. Two of these sheets
have been completed. 'THe completed topography extends from the western
‘umltscrmegtloned:nbove to the entrance:to..Bean.Cove, In-order. to.glve the
‘officers ‘diversified: experience, each topographic :sheet was. executed by a dif-
ferent officer and the remajning sheet will be éxecuted by the third officer.
Hydrography.—Two hydregraphic projections were laid out for the hydrog-
raphy of. the bay from:Homer Sp.t to the head of the bay. A’ junction is
made at;Homer Spit with the hydrography of 1910. Inside the 10-fathom curve
the hydrography afl010 has been rerun. The western one of ‘these two sheets
s practlcallyf,c,ompleted #nd some work has been done on the eastern sheet
" Tides~—A multiple tide staff was erected in Halibut Cove and connected with
q tide .staff erected on the cannery wharf in Seldovia Harbor by -two days
simultaneous observations. - The- staff -at Seldovia :was. connected -with the
benchi marks in.that vicinity by leveling and the mean lower low-water datum
plane ‘established iin 1808 und 1910 adopted for this year's work. ‘Three bench
marks were established in Halibut Cove and their elevations with reference
to the zero of the tide staff determined. A search was made.for the three bench
niarks established at Homer- Spit: in 1910, Only one of these could be recovered.
‘the. other two having been. destroyed. In accordance with instructions, five
‘additional bench marks were established :in Seldovia Harbor and their eleva-
tions:with- reference to the old bench marks and.the zero of the. tide. staff
determined. .- R . e
."The work in Portage Bay, on-the western side of Shelikof Straits, was as-
signed to a subparty of 8 officers. and 14 men, using the launch Yukon. This
subparty arrived in that bay on-May 30 and since that time some work-has
been done. Progress has been necessarily slow on account of exceedingly
adverse weather conditions. N
Triangulation.—TFive stations of the 1919 and 1820 work were recovered and
signals built to start the hydrographic and yqpogruphic work. Tour stations
have been occupied to determiné supplemental points for this work. It is ex-
‘pected .that the: extension of the triangulation -to the westward through, Wide
-Baty will be started in'July, ~ .. o . ' '
. . .Topography.—TFive topographic projections for the coast from Cold Bay to
:and including Wide Bay were laid out. -The first of. thesé projections’is the
one Including’ Portage Bay and extends from Cape Kanatak to Cape Igvak.
This sheet has been completed except for some-of the contours.. .. . ... ...

¢ 64261--23——10° - o it : P T P
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Hydrography.—The inshore hydrographic sheets were laid out to correspond
with the topographic sheets. On the first of these sheets the inshore hydrog-
raphy of Portage Bay north of a line extending southwest from Cape Kanatak
has been completed. - o : )

An examination of the vicinity off Anchor Point was made on June 30. This
examindation was made on account of a rock or shoal having been reported
by Capt. A. O. Johansen, No depths less than the charted depths were ob-
tained. Thig vicinity -is full of tide rips on a flood tide, due undoubtedly to
the uneven bottom, and it is possible that these rips gave rise to the suspiclon
that a shoal existed there, .

During the period from May 3 to 21 the ship was at Uyak and the personnel
was engaged in putting the launch Yukon In commission. TAis.launch had
been hauled out on the ways of the Northwestern Fisheries Co. since the fall
of 1920. A great deal of work was necessary in putting her in working con-
dition, The entire hull below the water line had to be recalked, considerable
ghip's carpenter work was necessary about and below decks, and: there was' &
large amount of work in the engine room. ’

While the Discoverer was at Uyak an automatic tide gauge was established
on the cannery wharf. A search was made for the bench marks establishea
in 1908 in Uyak and on Harvester Island. The two bench marks in Uyak have
been destroyed and of the four established on Harvester Island only one could
be recovered. Two new bench marks were established on Harvester Island and
ihree marks were established on the Uyak side in the vicinity of the gauge.
The elevations of these new bench marks and the zero of the tide staff -in
connection with the automatic gauge were determined by reference to the: re-
covered bench mark on Harvester Island. co et

In addition to this tidal work, a topographic revision of the wharves at
Uyak was made and a sheet showing the new wharves forwarded to the office;
two bench marks at the Kodiak Mining:Co. near the head of the bay.were
recovered and standard disk bench marks installed.: .oz aeer S8 o Taawpiynt

[Lieut. R. R. LUKENS, Commanding Steamef Pioneer.)

BUMMARY OF RBESULTS.—Reconnaissance: Length of scheme 13 statute miles; §0 square
. gtatute miles in area; 8 stations selected for scheme, Triangulation: 108 square statute
miles of area covered ; 4 signal poles erected ; 12 observing tripods built, total height 182
feet; 10 stations in main scheme occupied for horizontal measures; 2 stations occupl

forsvertical measures; 16 geographic positions determined. Leveling: 4 permanent bench
marks established: 1.5 statute miles of tidal Jevels run. Magnetic work: 2 sets of ob-
servations on land; 2 new auxiliary stations occupled; 1 complete .ship swing at sea.
Topography : 8 square statute miles of area surveyed; 17.1 statute miles of detalled
shore line surveyed; 1 togographic gheet finighed, scale 1:10,000. Hydrography : 101
gquare statute miles run w ile sounding ; 691 positions determined (double nngles) s 1.863
goundings obtained; 2 tidal stationg established ; scale of sheets 1:60,000 and 1: 20,000.

The following officers were attached to this party: Lieut. H. B. Campbell,
executive officer; Lieut. O. S. Reading; Lieuts. (Junior Grade) R. W. 'Wood-
worth and L. C. Wilder; Ensigns A. °J. Hoskinson, R. W. Byrns, and D. W.
Taylor; William E. Greer, chief engineer; Dr. F. P. Nevius, surgeon; and
H. W. Tyler, deck officer. o

‘After making final preparations for the season’s work, the steamer Pioneer
gailed from Seattle, Wash., on April 20, en route to working grounds in the
vicinity of Cape Pankof, western ‘Alaska. A stop was made at Ketchikun to
put the launch Wildcat in commission and this launch was then convoyed
from that place to the working grounds for work in conjunction with the
party on the Pioneer. The party arrived on the working grounds on May 19,
and immediately started combined operations in that vicinity. Unfavorable
weather retarded the progress of the party during the first few weeks. Work
was In progress at the close of the fiscal year. .

GEODETIC WORK.

[Ldeut.. L. C. D¥EE.]

SUMMARY OF RESULTS.—Reconnalssance : 4 gtations gelected for main scheme, area -of
gcheme 30 square miles, length of acheme 11 miles. Trlangulation, precise: 490 square
miles of area covered, length of scheme 46 miles ; 8 signal poles erected; 2 tripods built,
aggregate height 80 feet; 2 geaffolds built, aggregate helght 80 feet:; 10 stations In the
main scheme occupied for horizontal measures; 10 stations occupled for vertical measures ;
27 geographic positions determined; 27 elevations determined trigonometrically. .

. On July 1, 1922, reconnaissance and signal building were in-progress on an
arc of precise triangulation which is to extend from Anchorage to Fairbanks.
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This arc will eventually be éxtended to the .point where the one hundred and
forty-first meridian boundary between Canada -and Alaska crosses the Yukon
River. There it will connect with the arc of precise triangulation, now in
progress, which extends northward from Puget Sound and which is being
done by cooperation between the Geodetic:Survey of Canada and U. S, Coast
and Geodetic Survey. ’ : :

The work of the party was very much delayed by excessive rains, but on
an average one station per week was completed. The observing was finished
on October 4, at station Witna, at about latitude 62°.

Five days were then spent in travel by pack train to the railroad, which
was reached on October 10, The party made its headquarters at Eklutna, a
station on the Alaska Ralilroad, and cleared the line of brush and tall grass
for the measurement of the base. The clearing of the line took 10 days and
the measurement of the base 4 days, the last taping being done on October 30.
The base site is located on the south shore of Knik Arm on a long grassy
flat at about the elevation of extreme high water. )

The observing was done with an .8-inch Wanschaff, (No. 2) with vertical
circle attached. Vertical measures were taken both in the afternoon and night,
and it was found that there was practically no difference between these
verticals, Bad .weafher prevented much experimenting with these observa-
tions. * If, however, the above coincidence were conclusively proved to be a
fact, it would do away with the daytime observations in. the Aluska region
and furnish some interesting side -lights.on the effect of refraction.

Transportation was furnished for .the party by pack train, consisting of six
mules and nine horses, purchased from the Alaska Eugineering Commission.

.The.chief of party was assisted by Lieut. (Junior Grade) Earl O. Heaton
and S, Q. White, signalman, ’ :

[Liqut. _F. W. HougH.]

SUMMARY OF nnsuws.——Leveling', predse: 263 miles of levels run; 89 permanent
bench marks estubllshe_d‘. .

At the close of the fiscul year ending June 30, 1022, work was in progress,
in ‘the vicinity of Hurricane Siding, on a line of levels alung the Alaska Rail-
road from Anchorage to IFairbanks. The line was finished to Fairbanks and
then extended 50 miles southeast over the Valdez Trail to the Fox. Farm
Raadhouse, where, winter coming on, it was necessary to close work on
October 26, i~ i , , .

This line was run at the request of the U, S. Geologicnl Survey and of
other TFederal map-making bureaus for the control of detailed mapping
operations. oy L

The bridge over the Tanana River at Nenana was in course of construc-
tion, and the method of simultaneous reciprocal observations was used to
extend -the level llne across the river which, at this point, is 700 feet wide.
The rods were cleatly visible at this distance and targets were not required.

The staft of the automatic tide gauge at Anchorage was connected, at the
beginning and at the end of the season, with the tidal bench marks to test
the stability of the dock supporting the gauge. The results showed that the
dock raised slightly during the period. ) '

nik Arm west buse was connected by prec'se levels with the bench marks at
Birchwooéd. S

. [Lieut. (Junfor Grade) HERMAN ODESSEY.]

SUMMARY OF RESULTE.—Leveling, . 18 run ;
me s MARY OF BB ng, precise: 120 miles of levels run; 40 permangntl bencljm

At the close of the fiscnl year work was In progress on a line of precise
levels to extend along the ‘Fairbanks'-Valdez trial from Fox Farm Roadhouse,
about 50 miles south of Fafrbanks, to Valdez. This work is the extension
of the line which was carried to this point the preceding senson.

" [Lieut. GBORGE D. COWIE.]

* SUMMARY OF RESULTS.—Latitude, longitude, and azimuth: 2 preclse latitude stations
established ; 2 differences of longitude (radio) determined; S'prgclse azimuths ogserved.
Gravity : 2 gravity stations occupied. ) R

Durling the latter part of April, a combined astronomic and gravity party
under Lieutenant Cowie, started work in southeast Alaska. Wireless time
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~

signals sent out from the Naval Observatory through the Annapolis radie

station were used in connection with the longitude and gravity work.  As

the ‘distance from- Annapolis to southeast Alaska Is about 3,000 miles, the

successful automatic recording of these signals is a noteworthy achievement.
Work was in progress at the end of the fiscal year. Lieutenant Cowie

is assisted by D. B. Pheley, aid, and Charles Pierce, junlor engineer.. o
A lauqch is used for transporting the party. ,

MAGNETIC WORK.

BITKA MAGNETIC OBSERVATORY.,
[Magnetic Observer F. P, UrricH.] -

The routine work of the observatory was continued throughout the year.
The magnetograph was kept in cont:nuous and satisfuctory operation, no.change
of adjustment being made until June 80 and then only to the vertical intensity
var.ometer. Absolute observations were made once a week, scale value deter-
minations once a month, and meteorological observations daily. The scale val-
ues remained very nearly constant throughout the year. The chronometers
were kept rated by means of time signals received by cable at the local office
of the Signal Corps of the Army.

The seismograph was in continuous operation except for a short break in
March, when it was being cleaned, and 31 earthquakes were recorded. ;

Late in the year arrangements were made for a systematic record of auroras.
and of difficultles experienced by radio and cable stations in Alaska, but no
auroras were observed because of the short nights at that time of year.

PORTO RICO.

{Licut. IF. B. T. Sienms, Commanding Steamer Ranger.]

SUMMARY oF RESULTS.—Triangulation: 50 square statute miles of area covered; 17
signal poles erected; 128 feet observing tripods built; 136 feet observing scaffold built;
15 stations in main scheme occupied for horizontal measures; 13 geodetic positions de-
termined. ILcveling: 5 permancnt bench marks established; 2 statute miles of tidal
spirit levels run HYdrogmphy: 215 square statute miles of area wire drn%'%ed; 5758
statute miies run while dragging; 2,350 positions determined (double angles) ; supple-
mentary soundings taken; 1 tidal station established; 6 hydrographic sheets finished,
scale of sheets 1:2,000. ‘

The following officers were attached to this party: Lieut. R. J. Aulg, execu-
tive officer; Lieuts. (Junior Grade) R. R. Moore and A. P. Ratti; Ensigns
Nathan November and Max Leff (last of season),.and H. W. Peerce, chief
engineer,

The steamer Ranger and drag fleet consisting of wire-drag launches Marindin
and Mitchell and tender No. 4, continued wire-drag operations in Porto Rican
waters during the fiscal year ended June 30, 1923.

The wire-drag work accomplished during the period of this report coyers the
waters off Culebra Island and islands to the westward, Grampus Shoals, east
and central parts of Vieques Sound, waters along the north coast of Vieques
Island and along the southeast coast of Porto Rico, the latter from Cabras
Island to Point Quayanes, and ineffective drag areas previously covered; a total
of 215 square miles. This, together with the former year's work completely
covers Vieques Sound and the passages along the east and southeast coasts of
Porto Rico.

The shoals found were mostly of small area and of coral formation. A large
number of these were discovered along the southeast coast of Porto Rico and
along the north shore of Vieques Island west of Port Mulus. The greater part
of Vieques Sound, especially the eastern half of the sound, was found clear of
obstructions with a drag set to 60 feet. ’ i

The automatic tide gauge at Fajardo.was kept in operation. A subsidiary
staff was established at Port Yabucoa, and the staffs at Ports Arenas, Ensenada
Honda, and Culebita Island were read during the progress of work in the respec-
tive localities. : s
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VIEQUES MAGNETIC OBSERVATORY.®
[Magnctic Observer RALPH: R. BobLB.]
7

The routine work of the observatory was continued. The magnetograph
was kept in continuous operatlon except for a perlod of 18 days when the driv-
ing clocks of both recording apparatus broke down. As soon a8 another re-
cording box was received from the office, these two were sent in for repairs.
There were also minor losses of record incident to adjustments of the variom-
eters. The vertical intensity variometer continued to show a tendency to drift,
necessitating periodic changes in adjustment. A new fixed mirror was in- -
stalled ‘in the horizontal intensity ‘variometer. Absolute observations were
msade once a week, scale value determinations once a month, and meteorological
observations daily. Time was determined once a week by the method of equal
altitudes of the sun up to the end of May. In that month a radio recelving
set was Installed and during June the time signals sent out from Arlington’
were received daily under varying meteorological conditions. )

The selsmograph was in continuous ‘ operation and 15 earthquakes were
recorded. Grading was done about the geismograph house to turn away the
surface water and the space around the plers was filled with sand. :

Masts .were' erected to support the radio zerial One of them was attached
to the office bullding and it was necessary to put additional braces under the
east end of the building to insure proper support. . - :

Necessary repairs were made to the various buildings including new roofing
for the three buildings housing the instruments. "A new pier for the gal-
vanometer added to its efficiency. The cistern was repaired and cleaned out.

HAWAIIAN ISLANDS.

HONOLULU M AGNETIC OBSERVATORY.

[Ma etlc-‘Oﬁs'el‘.ve H. B. McCoMB from Jul, 1. to May 381; Magnetic Observer WALLACE
[Magn : l: M. Hipy from Juge 1 to Ju¥1e 80.] g0

The routine work of the observatory was carried on throughout the year.
The magnetograph was kept in continuous operation, absolute observations
were made once a week, scale-value determinations once a month, and meteoro-
logical observations daily. The chronometers were kept dated by means of
time slgnals. sent.out daily by radlo from the naval station .at .Pearl Harbor.

The seismograph was kept in contihuous operation but portions of the record
of the east-west component were lost because of the crowding together of the
lines on the seismogram. This trouble was ascribed to the effect of changes
of temperature on the instrument or pier and after various experiments it was
eliminated to a large extent by placing sawdust in the loft of the seismograph
house. Durlng the year 103 earthquakes were recorded. S

The magnetograph driving clock was overhauled, repaired, and cleaned, but
1ts rate is not yet entirely satisfactory. The deflectlon observations for deter-
mining the scale values of the variometers were facilitated by placing collars
on the deflection bars to act as stops in setting the: deflector at the proper dis-
ances, A change In the wave length used in; sending out time signals from
Pear]l Harbor made 1t necessary to remodel the recelving set at*the observatory.
Aftelr some experiments this was done by Mr. McComb with very satisfactory
results.

PHILIPPINE ISLANDS.

MANILA FIFLD SBTATION.

[ColmmnnderVE. H. PAGENHART, Director.]

The Manila fleld station 1s charged with the direct supervision of all survey
in the Philippine Islands. It maintains a computing division, a drafting divi-
ston, a chart section, and a photolithographic section.’ Thesge subdivisions are
equipped to do all the necessary work in making the completed charts. of
Philippine waters from the data turned in by the surveying partles. -

- This. Important -fleld statlon has been maintained in successful operation
throughout the fiscal year. - During this period, 72 charts of Philippine waters
have been printed and delivered, in editions of from 180 to 550 copies each.
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NORTHEASTERN COART OF PALAWAN.
[Lieut. Commander F, G. ExeL®, Commanding Steamer Pathfinder.]

. SUMMARY OF RESULTS.—Triangulation: 225 square statute miles of area covered il
signals-and .scaffolds erected; 9 stations occupied for horizovtal measures; 18 statlons.
occupied.for vertical mensures. Magnetic work: 13 land stations occupled. To ography :
84.4 square statute miles of area surveyed; 153 miles of shore line surveyed; 29 statute
miles ‘of rivers and crceks surveyed: 3 -topographic sheets finished, scale of sheets
1: 2,000. .Hydrographg: 1,086 square statute miles of area sounded: 3,794 miles .ot
shore-line soundlngs,, 3,914 soundlogs obtained, 3 hydrographic sheets finished, scale
of sheetg 1:20,000. - : '_ . C
' The following officers were attached to this party: Lieut.. L. D. Graham,
executive officer; Lieuts. (Jumior Grade) L. M. Zeskind and J. S. Resenthal;
F. B. Shekell, chief engineer; and Dr. J. V. Tormery, surgeon. o

The .work covered by this abstract-is a continuation of the season’s.work
started. on _April 5, in the previous fiscal year. The shore-line topography
was completed from Cadlao Island to Malampaya Sound. The offshore area
along this part of the west coast of Palawan Island consists of a submarine
plateau- extending about 25 miles offshore covered by usual depths of 30.to
50 fathoms. There are, -however, numerous shoals on this plateau, some of
them near the outer edge. To develop these, it was necessary to use floating
water ‘signals for- control, A .very successful and economical water. signal
was designed by the party and used for this purpose. All the launch hy-
drography was executed under the immediate direction of Arthur Hunycutt,
chief. writer. The other: officers. executed . the ship hydrography, topography,.
and triangulation. . )

[Lieut. F. G. ENGLD, Cpmmnndlng Steamer Pathfinder.]

SUMMARY OF RESULTS.—Reconnaissance for triangulation: Length of scheme, 60 stat-
ute miles; 4,500 square statute miles of area covered; 17 polnts gelected for main
scheme. Base line, secondary : Name of base, Sarangani Bay base Jine ; length, 7 statute
miles, Traverse, secondnrg: 85. statute miles in length; 20 {)rlnci al stations occupled
for horizontal measures; 269 supplementary stations occupled for horizontal measures .
88 geographic positions determined. Triangulation, secondary : Length of scheme, 35
statute .miles; 1,400 square statute mriles of arca covered; 15 signal gqls's erected; 2
observing tripods built of a.total height of 40 feet; 3 observing sca 61ds built of .o
totdl height of 225 feet; 7 stations in main scheme occupled for horizontal .measures
1. supplemental .station occupled for -horizontal. measures; 7 stations occupied for ver-
tical| measures ;- 54 geographic positions determined; 47 elevations determined trigo-
nometrically. Levellng: 10 permanent bench marks established; 85 statute ‘miles of
traverse levels run; 1 statute mile of tidal levels run. Azimuth -statlons: 2 azimuth
stations  occupied, namely, Kay 2 and Cliff. Magnetic. work: 3 new auxiliary stations
occupied ;.1 complete ship swing at sea. Topograpby: 17 sguare statute miles. of :area
surveyed ; 13 statute miles of detailed shore line surveyed; 1 topographic sheet finished,
geale 1 :10,000.. Hydrograpby: 14 sqguare statute miles of area sounded ;102 statute
miles run while sounding; 6883 positions determined (double angles); 1,878 soundings
obtained ; 2 tidal stations established ; 3.current stations occupied; 1 hydrographic sheet
finished, scale 1: 10,000. Phgsical hydrozraé)hy: 289 statute miles run {n deep-sea sound-
ing; 29 deep-sea soundings obtafned ; 25 bottom’specimens preserved. : ’

~The following officers were attached to this party during the fisoal :year (the
principal surveying duties of each are listed) : Lieut. E. W, ‘Eickelberg, execu-
tive officer, traverse and base measurements and azimuth observations; Lieut,
Roland’ D. Horne, leveling, signal building, and topography; Lieut. (Junior
Grade): J. S. Rosenthal,” bagse measurement, triangulation:Lieut. (Junior
Grade) Benjamin H. Rigg, hydrography, traverse, and triangulation; John
Collins, chief engineer; Dr. J. T. Tormey, surgeon; and R. C. Overton, mate,
signal building, i e e

After extensive repairs to the steamer Pathfinder at Manila, which occupied
the greater part of the months of January and February, the party on the
steamer Pathfinder began combined operations on the southern coast of Min-
danao Island on March 8. Work In this vicinity was in progress at the close
of the fiscal year.
:.The major operation during the period of this report.was the establishing
of control along the coast southeastward from Tatayan Island tq-a:'ﬂlmctlon
with  previous- triangulation: at the mouth of the Davao Gulf. Priangulation
along this stretch:of coast would have proven a very expensive and time-con-
suming operation on account of the high, heavily wooded mountain rangesg which
parallel the coast. Fortunately, the shore line was well adapted tortraverse ®
operations and the greater part of:the control was accordingly established by
that method. A scheme of triangulation was, however, laid out and executed
covering Sarangani Bay, which will furnish adequate control for the surveys
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of that bay. ~ A'very satisfactory base site was found at the head of this bay.
A base a little over 11,000 meters long was ‘laid out, measured and connected
tp the Sarangani Bay triangulation. This base commands two important val-
leys, through which, at some future time, it may be desirable to extend
triangulation. . o

A topographic and hydrographic resurvey of Milbuk Harbor was accom-
plished on & scale of 1 :10,000. An automatic tide-gauge statlon was es-
tablished at Mllbuk and Xept in operation throughout the period of work.: A
plain tide staff was established at Glan, In Sarangani Bay and compared
with the Milbuk statlon by a series of simuitaneous observations.

Two lines of deep-sea solindings in the Celebes Sea were run at times when
the vessel was en route from the fleld to Zamboanga for fuel.

-~ The commanding officer has furnished the Washington office with some very
interesting data with respect to the character and habits of the wild tribes
which inhabit -this reglon and with respect to the development of commer
cial-enterprises along this coast. . . :

[_Lle'ut'. H. A. CorroN, Commanding Steamer Fathomer.]

SUMMARY OF RESULTS.—Triangulation: 650 square statute miles of area .éovered' 30
signal poles crected; 4 observing scaffolds and tripods built, of a totgl height of "153
feet; 29 stations in main scheme occupied for horizontal measurcs; 8 supplemrontal sta-
tions occupied for horizontal measures; 39 geographic positions determined. Leveling:
8 permanent bench marks established; 2.8 statute miles of tidal levels run, Magnetic
work : 28 land stations occuPied; 2 sea stations occunjed : 2 ship swings at sea. Topogra-
phy: 24.5 s%uare statute miles of area surveyed; 064 statute miles of detalled shore line
surveyed : 10 statute miles of shore line of crecks surveyed ;-2 topographic shects com-
pleted, scale of sheets 1:20,000. Hydrography: 911 square statute miles of area
sounded; 6.784 statute miles run while sounding: 31,199 posjtions dotermined (double
angles) ; 101,998 ,soundings obtained; 2 tidal stations established:; 7 current stationa
occué)ied; 1 tall hydrographic signal erected, height 128 feet: 4 hydrographic sheets fin-
ished, scales of sheets 1:20,000, 1: 30,000, and-1: 60.000. o ‘
The following officors were attached to this party during the fiscal year (the
principal surveylng duties of each are listed) : Lient. Payson A. Perrin, execu-
tive officer, signal building, tr'angulation, and hydrography (part of season) ;
Lieut, Carl A, Epner, hydrography (part of season) ; Lieut. G. L. Bean, algnal
building, triangulation, hydrography, and topography; Lieut. E. H. Bernstein,
signal building, triangulation, hydrography, and topography (part of season);
G. W. Hutchlson, chief engipeer; R. P. Bush, mate, hydrography (part of sea-
son) ; and W. Weldlich, mate, signal building (part of season).’ '
Ixcept for the time spent in effecting the necessary repairs to the vessel, the
party on the steamer Fathomer spent the entire fiscal year in combined opers-
tions in the Samajes group of the Sulu Archipelago. From the beginning of the
fiscal year to ‘the end of August, the party concentratéd on the establishing of
the triangulation control throughout this group of islands.” The work executed
was based on four stations of previous work by the steamer Pathfinder, namely,
Bancao, Boled, Bulan, and Tandu.” . oL
-The Fathomér, then, proceeded to Manila for repalrs and overhauling and re-
turned to the fleld November 18, at which time the topographic and hydro-
graphic work was taken up. Field work was continuous from that time until
gun']eml, syhen the vessel returned to Manila for semiannual repairs and over-
aullng. N o
Topography of the following islands was executed: Tonguyl, Bulan, Bucutus,
Tatalan, Mamad, East, Bolod, West Bolod, Diplolod, and Little Diploled.
An automatic tide gguge station was established in Ton Sandungun Channel
on November 20 and was continued in operation until June 1. A plaln staff, lo-
cated in the West Bolod Islands, was observed from May 17 to 19. Seven cur
rent, stations were occupled at var'ous times during tbe season. )
The greater.part of the area sounded les to the north of the Samales group
~and to the south and west of Basflan Island. It s bounded on the east by the
deep water of the Celebes Sea. This area conteins numerous shoals and, in
general, the depths vary between 5 and 40 fathoms, ’ C
Strong currepts were experienced throughout .the greater part of the area
sounded. At ‘times, and in certain localities, the velocity approached 4 knots.
Their trend and behayior in the vicinity of shoals was very erratic and could not
be anticipated, causing considerable difficulty in executing the hydrography.
In accordance with the advice of the provincial governor of Zamboango,
I?hilépplge»cpnsmbu]atoryv guards accompanied all partles when engaged upon
work aghore.” o o

B S N
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[Liéut. Ra¥ L. BcuoppE, Commanding Steamer Marindugue, July:1 to. June 14, 1923; ‘
:» Lieyt.,.C. A. EGNER, Commanding Steamer Marindugue, June 14 to June 30, 1928.]

- SUMMARY oF kESULTS.—Triangulation : Length of scheme, 16 statute miles; 264 square
statute miles of area covered; b signal poles erected; 4 observing tripods and.scaffolds
built, total height of 90 feet; 10 stations in main schemre occupled for horizontal meas-
ures ; 17 .geographic positions. detcrmined. Magnetic work: 25. new auxiliary stations
occupied.” Leveling: permancnt bench ' marks established. Topograpby: 26- square
statute ‘miles of area surveyed; 94 statute miles of detailed shore line surveyed:; 12.8
atatute miles of shore line of creeks surveyed; 8 statute miles of rouds surveyed; 4
topographijc ; sheets finished, scales of sheets 1:20,000. 1:10,000. Hydrography: b15
‘square statute miles pf area sounded; 7,493 statute miles run while sounding; 37,608
posgitions determined (double angles) ; 134,082 soundings optained ; 4 tidal stations estab-
lished ; 1 current station occupied; 4 hydrograpbic shlets finished, scales of sheets
1:10,000, 1: 20,000, and .1: 60,000. ) . .
" The following officers were attached to this party. during the fiscal year:
Lieut. R. D. Horne, executive officer, July 1 to February 15; Lieut. L. D. Gar-
ham, executive officer, February 15 to June 30; Lieut. G. L. Bean, September 3
to November 10; Lieut. (Junior Grade) L. M. Zeskind, February 13 to June 30;
Lieut. (Junior Grade) H. C. Warwick, January 19 to June 30; Lieut. (Junior
Grade) J. 8. Rosenthal, February 21 to March 26; I'. H, Chamberlin, chief
engineer, July 1 to June 30; H. A. Arnold, mate, April 12 to June 30; and
R. P. Bush, mate, July 1 to November 10. -
. "During the entire fiscal year the party on the steamer Marinduque was
engaged in combined operations in Basilan Strait and on the west and north
coasts of Basilan Island, except for such periods as necessary repairs to this
vessel were in progress. The principal feature of the work in this reglon was
the strong and erratic currents encountered, which interfered, to a marked
extent, with the execution of 'the hydrography. An extensive current survey
will be necessary. before any accurate and extensive knowledge of the laws
governing these currents can be had.

Field work was in progress at the close of the fiscal year.

SPECIAL DUTY. -

S8ECOND ANNUAL MARINE EXPOSITION, 'GRAND CENTRAL PALACE, NEW YOBK,:N. Y,
[Commander J. T, WATKINS.)

At the second annual Marine Exposition held in the Grand Central Palace,
New York, N. Y., from November 4 to 11, 1922, an exhibit was made illustrative
of the fiéld and office work of the U. S. Coast and Geodetic Survey. As the
fund allotted to defray the usual expense of an exhibit of this character was
inadequate, the cost of the display was reduced to a minimum. The relatively
few items provided were as follows: ) - )

A complete set of charts bound in 15 bundles of about 45 charts each.  Two
portable stands, or racks, provided storage for eight bundles each and were
so arranged that any chart of the entire series could be displayed readily in
a.vertical positlon with the center of the chart a little below' the height of _t'heI
eye, . ) i . . B
. About 100 large royal bromide prints- illustrating operations and 'e,qulv-
ment, grouped round small subject signs in the following order: Triangula-
tion, .topography, hydrography, terrestrial magnetism, wire drag, tides and
currents, and publication. . . ’ . o y

Diagramg and. sketches {llustrating methods and results. o e

‘A complete file of coast pilots, inside routes, tide and current tables, and
magnetic publications. '

Special publications and others of recent issue and general interest, in-
cluding the ephemeris, ngutical almanae, Bowditch, and line of position tables,
.. Miscellaneous ‘typical charts, progress sketches, isomagnetic charts and din-
grams. . . . .

Decorations consisting of national ensigns, departmental and bureau flags
and pennants, and one set of code signal flags. o
. These items, packed for shipment weighed -a little over 1,000 pounds, They
left the office in the afternoon of October 30 and were delivered by the for-
warding express company at the booth in the Grand Central Palace op ‘the
forenoon of November 1, 1922, ) -

About 100 feet of wall space was provided for the exhibit. P
The officer in charge as the representative of the director gayve attention
to various matters affecting the other bureaus of the department and rendered
assistance when possible.
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The exhibit received considerable attention and was the object of intelligent
interest and appreciation on the part of many visitors.

The New York field station rendered valuable assistanceé in installing the
material in its care and attendance at the booth in packing and shipping the
exhibit after the close of the exhibition.

" The management of the exposition responded readily to numerous requests
for labor and material.

All business at New York in connection with the exhibit was closed on
November 14, and the officer in charge reported at the office in Washington
on the morning of November 15.

DISTRICT OF COLUMBIA.
[Lieut. (Junior Grade) DoNaL B. PHELEY.]

SUMMARY OF RESULTS.—Leveling, precise: 6 miles of levels run; 24 permanent beoch
marks cstablished.

This work was done for the purpose of connecting old bench marks, which
had been used as tidal reference marks some years ago, with the standard
bench marks of the precise level net. A number of new bench marks, consist-
ing of a standard tablet, were set in advantageous locations for the refereunce
of future tidal work. The work was in the vicinity of the Capitol, navy
yard, National Museum, Engineers’ wharf, Washington Monument, and Key
Bridge, and was done at odd times between Iebruary 14 and March 24, 1923.

‘[Lieut. L., O. STEWART.]

During the month of December, 1322, a plan survey of the grounds of the
U. 8. Bureau of Standards was made for the use of that bureau, the survey
consisted of detailed topography locating all buildings, roads, fences, and the
boundary line on a scale of 1 inch to 80 feet. No contouring was done. Con-
trol was-obtalned in the following manner: A point on top of one of the large
buildings was locuted by trinngulation methods and connccted to a measured
base line.on the grounds. TFrom this base line plane table triapgulation was
carried over the entire area surveyed. :

AERIAL SURVEYING.

LOUISIANA,
[Lieut. G. C. MATTISON.]

Practically the entire time of the above-named officer throughout the fiscul
year has been devoted to carrying on toward completion the mapping of the
Mississippi River Delta from the data secured with the aerial surveys of the
previous fiscal year. One of the first necessary steps was the making of over
3,000 prints. These were made in the photographic laboratory of the Navy
Department under the direct supervision of Lieutenant Mattison.

During the period, September 26 to November 12, Lieutenant Mattison was
in the fleld executing a scheme of triangulation for control of the aerial pho-
tographs across the northern portion of the delta. This scheme made triple
connection with previous triangulation and completed all control necessary.
While still in the field, Lieutenant Mattison identified all the new control

_points in the photographs. Upon his return to Washington the completion of
control computations was effected,

The Work of constructing mosaics, transferring the data to topographic sheets
and inking the same, and assembling data for publication of the results of the
survey was then taken up and was in progress at the end of the flscal year.

Respectfully,
o E. LesTer JonNEs, Director.
To Hon. Herperr HoovER,
Secretary of Commerce.
64261—23——11
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