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Ix taE House o REPRESENTATIVES, Jonuery 22, 1864.
Resolved, That there be printed three thousand copies (extra) of the Report of the Superintendent of the Coast Survey
for the year 1863 ; two thousand for the use of the Superintendent of the Coast Survey, and one thousand for the use of the
members of this house.



LETTER

FROM

THE SECRETARY OF THE TREASURY,

TRANSMITTING

THE REPORT OF THE SUPERINTENDENT OF THE UNITED STATES COAST SURVEY.

TREASURY DEPARTMENT, December 15, 1863.

Sir : I have the honor to transmit to the House of Representatives a report made to
this department by Professor A. D. Bache, Superintendent of the United States Coast
Survey, showing the progress in that work during the year ending November 1, 1863,
accompanied by an engraved sketch illustrating the general progress which has been
made in the survey of the coast; also, the large manuscript map of progress, brought up
to the same date ; in conformity with the act of Congress approved March 3, 1853.

I have the honor to be, very respectfully,

S. P. CHASE,

Secretary of the Treasury.
Hon, ScHUYLER COLPAX,

Speaker of the House of Representatives.
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proaches to Portland harbor, Me., 25; Casco bay, Me.,
25-26 ; Sippican harbor, (Buzzard’'s bay,) Mass., 26 ; off
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REPORT.

Coast Survey OFFICE,
Washington, D. C., December 15, 1863.

Sir: I have the honor to submit, in accordance with the Iaw and regulations of the Treasury Depart-
ment, my report for the surveying year ending November 1, 1863, and with it an engraved map showing
the general progress of the work, and a mannscript map prepared at the office, in aceordance with the act of
Congress of March 3, 1853.

The survey has been in progress, in its field or office work, in all the States of the Atlantic and Pacifie
coast, upon the diminished scale of the previous year. The officers Lhave heen. as heretofore, detailed where
they could render important service in the armies and fleets of the Union, and in reply to applications from
the officers commanding, and of the departments. A condensed statement of the whole of the operations
of the survey and its officers will be given in the prefatory chapter of the report, part I, and a more detailed
statement in part II of the report.

The estimates for the next fiscal year are made to conform to those of the past, as having received the
apggoval of the Treasury Department, of Congress, and of the Execcutive.

The policy of the department to press forward the survey on the more exposed portions of the coast,
and in the rivers connected with the blockades, has been carefully followed up, and aid has been rendered
by reconnaissance and other operations whenever the War Department or the Navy Department indicated
that it was desirable. These subjects will be treated in detail, and some of the acknowledgments received
will be produced as showing the incidental advantages of the survey, (Appendix No. 26.)

In the plan for conducting the survey, furnished by the act of Congress of March 3, 1843, the surveys
of the rivers were required to extend as far as needed by commerce or defence. The importance of the
military and naval operations upon the rivers has been fully developed by the war, and 1 have ealled the
attention of the honorable Secretary of the Treasury to the matter. The letter of the Navy Department,
with the applications of the distinguished admirals who serve in North Carolina, and on the Mississippi and
its tributaries, has been an additioual stimulus to this undertaking. "The usefulness of the river maps of the
survey, though their extent towards the sources was in many cases quite inadequate, has been acknowledged
in the strongest terms by distinguished authorities and officers both of the military and naval service.

I should not omit to state that the officers of the survey have rendered other incidental serviees in
regard to lights, beacons, and buoys on the coast, and to certain of the tax commissioners of the Treasury
Department.

The regular operations have, meanwhile, been assiduously carried on, making the estimated progress in
the Eastern and Middle States, and also at the South, wherever adequate protection ecould be had from our
military or naval forces, or such protection was not needed.

The Superintendent of the Coast Survey has continued fo serve on the Light-house Board, in the
permanent commission of the Navy Department, to whom inventions submitted to the department are
referred ; and has served also upon several committees of the National Academy of Sciences, whosc services
bave been asked by the departments of the government, as upon the Committec on Weights and Mecasures,
and on correcting compasses of iron or iron-clad vessels-of-war. Other officers of the survey have in this
connexion rendered similar services.

The maps compiled at the Coast Survey Office for illustrating the movements of the war have been
kept up to date, and their sale has reimbursed us for the gratuitous supply to officers of the army and navy,
and of the government generally. -



2 REPORT OF THE SUPERINTENDENT OF

I must earnestly commend the officers of the Coast Survey who have thrown themselves into dangerous
gervice at the eall of their country, and have yielded effective service in surveys and reconmaissances, and
in cases of exigency in engineering. They have already received the commendation of those in whose regular
duties and services they have assisted as volunteers. The city of Philadelphia, in the time of supposed
danger, was indebted to several of the officers for ready, zealous, and djsinterested service, the value of which,
had not the gallantry of our army rclieved the city by distant operations, would have been inestimable, and
which, in fact, was so termed at the time by the general in immediate command.

D1VISION OF THE REPORT.

Of the report, the first part or introduction containg a general summary of the progress of the year,
the estimates for the next fiscal year, and generally remarks on portions of the field and office work of
particular interest. :

The second division of the report describes, under the heads of sections, the work done in each, its
character, the persons and vessels employed, and the particulars of each survey. This part is closed by a
chapter stating in a general way the character of work done in the office.

The Appendix contains generalized lists of the surveys of the year, of the developments in hydrography,
and special lists showing the details of work in the office. Besides these, are included in it articles of
scientific import. The items are classed under different heads, and the title of each given under its proper

heading in a separate index. .
An abstract of the contents of the report and an alphabetical index are given as usual.

GENERAL STATEMENT OF PROGRESS.

The general progress made in the survey is shown by the sketch, No. 29, which accompanies this
report. The progress of the present year in field and office work will be here presented in a condensed f#m,
the statements in detzil being given in the second part of the report as heretofore.

In the northern sections of the Atlantic coast the regular work of triangulation has been carried on,
reaching from Machias into Passamaquoddy bay, on the coast of Maine, under Sub-Assistant Webber; from
Blue Hill bay towards Mt. Desert, by Assistant Fairfield; and above the mouth of Penobscot river, by
Assistant McCorkle. For the connexion of primary bases, it has been continued by my own party on the
coast of Connecticut; additional work to connect with it has been done by Assistant Blunt, east of the
Hudson ; and the verification work, on the coast of New Jersey, has been extended to the vieinity of
Manasquam inlet, by Assistant Farley.

The detailed topography of Eastport harbor has been prosecuted by Sub-Assistant Dennis; that of the
coast of Maine, from Winter harbor eastward, by Sub-Assistant Rockwell, but discontinued to meet the call
for serviee near Chattanooga, Tennessce. The topography of the western side of the entrance, and that of
the western shore of Penobscot bay, near Camden, by Sub-Assistants Ferguson and Dorr; that of the passages
between the Sheepscot and Kennebec rivers has been nearly completed by Sub-Assistant Iardella, and the
detailed survey of the vicinity of Harpswell Neck, Maine, continued by Assistant Lengfellow.

Assistant Harrison has extended the triangulation required, and continued the plane-table survey of
Narraganset bay. The shore-line survey of the Hudson river has been completed by work between
Coxeackic and New Baltimore, by the party of Messrs. Harding and Strausz, and repeated examinations
have been made of Sandy Hook and its vicinity for physical changes, by Assistants Whiting and Mitchell.

The hydrography of the ycar in the morthern scctions has embraced additional lines of deep-gea
goundings, and the development of rocks and ledges ncar Portland entrance, and off the coast of Maine, by
Lieut. Commander Phelps, with the steamer Corwin; that of Rockland harbor, by Assistant Edwards, (now
in pimilar service at Charleston bgr, 8. C.;) the in-shorc hydrography, which includes the approaches to
Muscongus bay and Penobscot bay, (western approach,) by Acting Assistant Cordell, with the steamer
Vixen; that of the northern part of Casco bay, by Assistant Gerdes; that of the Hudson river, completed
by the party of Messrs. Harding and Strausz; a development of ledges off the eastern end of Long jsland,
and re-examination of part of New York harbor for the pilot commissioners, by Lieut. Commander Phelps;
one near the Delaware breakwater, for the engineer department, by Capt. Patterson, hydrographic inspector
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of the Coast Survey; and soundings off the coast of Maryland, and completion of the hydrography of the
Potomac river, by Lieut. Commander Phelps.

Under directions of the Boston harbor commissioners, Assistant Mitchell has continued the observations
of tides and currents in South bay and Fort Point channel, and in the outlets of the Charles and Mystic
rivers.

As during the year previous more than the customary number of parties has worked this season on the
coast of New England and that of the Middle States, all of them having been on duty in the earlier part of
the year, with but two exceptions, either in the sections of the coast now under blockade, or in surveys for
the use of the armies of the Union. One of the parties not so engaged was employed in the survey of
Sandy Hook. The other had assisted in the survey of the Potomac, within the present fiscal year, for the
Navy Department. ‘

The several examinations made during the year at Sandy Hook are to keep in view the important changes
going on there, and which may develop into dangerous circumstances. These surveys have been furnished
to the engineer department, the operations of which keep steadily in contact with the changes from time
to time going on. Serviees Lhaving a bearing on defensive purposes, rendered to that departraent by three of
the assistants of the Coast Survey while working this season on the coast of Maine, have been acknowledged
in communications addressed to me by the chief engineer.

The regular work has gone forward on the Pacific coast of the United States, though on a scale some-
what reduced by the peculiar circumstances of the currency there.

On the Atlantic and Gulf coasts, of nineteen assistants, fourteen sub-assistants, and twenty-two aids
engaged in field-work or in hydrography, twelve assistants, seven sub-assistants, and ten aids have rendered
service in connexion with military and naval operations, and most of those who have g0 co-operated have
also been employed in duty on parts of the coast where the regular operations of the survey have been
advanced during the latter part of the season.

The work done in the vicinity of the capital, and along the southern coast, having been performed under
the immediate orders of military or naval authoritics, will be briefly reviewed under a separate head.

SERVICE WITH THE ARMY AND NAVY.

Of the surveys which were steadily carried on in the vicinity of Washington city until the end of June,
that of the banks of the Potomac near Alexandria, though specially ordered for purposes of defence, and
executed by Assistant Harrison, combines with the regular work of the survey, as does also the triangulation
of the river between Alexandria and Georgétown by Sub-Assistant Boyd. The topography of the eastern
approaches to the District of Columbia has been extended by Assistant Adams, Sub-Assistant Ferguson, and
Mr. Donn, and the survey near Fort Lyon by Assistant C. M. Bache. Sub-Assistant Boyd made a triangu-
lation, and Mr. Donn toek up the topography of the approaches to Baltimore, in the latter part of June, at
the special call of the authorities charged with the defences of that eity. This work has been suspended
within a few days by the emergency which requires topographical service near Chattanooga, but will be
completed as soon as practicable, as will also the.plane-table surveys in the neighborhood of “Washington.
The heights of all the field-works near the capital have been determined and furnished to the chief engineer
of defences.

The services at Port Royal and at the mouths of the Mississippi, referred to in my last report, have
been followed up this year in the military department of North Carolina; on the coast of South Carolina
and Georgia, particularly near Charleston, and at Tybee and Wassaw ; in Louisiana, west of the Mississippi;
and in the Mississippi and Yazoo rivers, during the siegts of Vicksburg and Port Hudson. In the first-
named department, besides the triangulation of part of Neuse river by Assistant Fairfield, reconnaissance
maps were made by Assistant West and Sub-Assistant Rockwell, while the enemy threatened Newbern and
Little Washington. Charleston bar was surveyed by night, and lighted and buoyed by Assistant Boutelle
with the steamer Bibb, just previous to the naval attack of April last. Port Royal bar was resurveyed by
his party, and the buoys needed there and at the other entrances on the coast of South Carolina and Georgia
wefé set, and have been properly marked on the charts which are supplied from the office for the blockading
squadron. A hydrographic reconnaissance was made by the Bibb, in' Decembér, of the channel into Winyah
bay, under the orders of Admiral DuPont. In returning from duty at the same station, in February, the
Bibb took in tow one of the steam transports of General Foster, which had burst her boilers within twenty
miles of the hostile shore, and delivered the vessel at Hilton Head. Mr. Boutelle also accompanied the



4 REPORT OF THE SUPERINTENDENT OF

engineer of the Light-house Board for determining the aids to navigation needed for the naval service
between Port Royal and St. John’s river, Florida,

Assistant Edwards, in this section, sounded out two important branches of the inland passage between
St. Helena and Port Royal sounds ; examined the channels into T'ybee roads; and pushed the hydrography
of Wassaw sound, for which shore-line was furnished by a party under Sub-Assistant Dennis. Mr. Talcoft,
of the topographical party, narrowly escaped capture while working on Little Tybee island.

Six parties were actively and constantly engaged during an average period of about six months of the
present surveying year on the coast of North Carolina, South Carolina, and Georgia, and their labors are
warmly commended in communications to me from Major General Foster and Admiral DuPont. 4

At the request of the tax commissioners of Ilorida, one of the most active of the Coast Sarvey
topographers was assigned to serve under their orders at Fernandina and St. Augustine. His services during
the ensuing winter were prospectively called for by the comimissioners, but, under a pressing call rececived
from Chattanooga, within a few days, he has been assigned to topographical duty for the army of Major
General Roseerans. Three others, Assistant West, Sub-Assistant Rockwell, and Mr. Donn, are under orders
for duty there, in compliance with the application. '

Sub-Assistant Dorr, while in service with the tax commissioners, supervised the erection of additional
earthworks at Jacksonville, Florida, when that place was reoccupied by the government forces in March last.

Under the protection afforded in the vicinity of Admiral Bailey’s blockading vessels, the hydrography
outside of the Florida keys has been completed within the year by a party under Acting Assistant Cordell,
with the steamer Vixen. The same party sounded the main entrance and approach of Charlotte harbor.
Both these surveys are in continuation of previous work, and fall into place with the regular progress of the
Coast Survey.

In connexion with the military and naval operations on the Mississippi river and in Louisiana, three
topographers have served with the army of Major General Banks, (Assistant Oltmanns, Sub-Assistant
Hosmer, and Mr. Lyman,) and two, Sub-Assistant Fendall and Mr. Strausz, under the direction of Assistant
Gerdes, with the fleet of Admiral Porter, and subsequently with the army of Major General Grant. A
minute topographical survey of the west bank of the Mississippi opposite to New Orleans for defensive
purposes; reconnaissance maps of the middle districts of Louisiana and of the Red river as far up as
Alexandria; the topography of the approaches to Vicksburg while the siege was in progress, and the survey
of thoze of Port Hudson after the surrender of that post, are part of the results of their labors.

The high terms of approval used by Admiral Porter in reviewing the arduous duties and progress of the
parties assigned to service with his fleet have induced me to renew the surveying force on the Mississippi
during the coming season. Both of the topographers before assigned kept the field until entirely disabled
by sickness iu the latter part of July, afier the surrender of Vicksburg. Their work had been repeatedly
pushed forward in the presence of the enemy, as was also that of the parties with the army of General
Banks. Assistant Oltmmanns, on reconnaissance duty before Port Hudson, had his horse killed by a rebel
shot, and previously, himself and Mr. Lyman being on board of the gunboat Kinsman, were in imminent
peril when that vessel snagged and went down in the Atchafalaya with a number of the soldiers on board. Mr.
Oltmanns has continued in service in the military department of the Gulf during the entire year. Mr. Hosmer,
having closed surveying duty assigned at the north, has been reassigned to service with the army of General
Banks. These and similar arrangements are detailed in my report, together with the changes in disposition
in the transfer of officers of the survey from the east and north to the south. The transfers are also shown
by lists in the Appendix, Nos. 27 and 28. The minute survey of the approaches to the defensive works
near St. Louis, and of the ground which they occupy, has been completed, and the sheet turned in, by
Assistant R. M. Bache. * :

During the invasion of the State of Pennsylvania last summer, and in view of the possible danger of -
the city of Philadelphia, I volunteered my services, under your authority, to the governor of Pennsylvania,
and, by his request, was associated with the military and civil authorities in charge of the defences, as chief
engineer. The exigency was pressing, as was proved by the efforts to procure regular engineers for this
work, and by the failure even to obtain officers for consultation. The character of my association, first with
Major General Dana, and, since August, with Major General Cadwalader, in command of the post of
Philadelphia, was such as to add a relish to the labor. The circumstances of alarm, too, occasioned by the
progress of the enemy, though soon passed, were attested most substantially by the number of volunteers
for active service from the citizens, even the reverend clergy taking part, enthusiastically, for their home defence ;
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retired officers of the regular army and of the volunteers came forward with officers of the Coast Survey, those
of the railroads centring at Philadelphia, officers and members of the municipal bodies of the city, and
graduates of the institutions of learning.

The surveys made under my immediate direction for the defences of Philadelphia have occupied
Asgistants H. L. Whiting, George Davidson, R. M. Bache, and C. M. Bache, and at the outset of the work,
Assistants C. O. Boutelle and P. C. F. West, the last-named Lhaving been just previously in military service
with the division of General W. F. Smith, at Carlisle, Pennsylvania; Sub-Assistants R. E. Halter, Clevelaud
Rockwell, and J. S. Bradford, also assisted in the work.

Having occasion to discuss the river maps extending to tide- water with one of the generals-in-chicf of
our armies, I received the gratifying assurance that he could not have arranged the plans for the operations
of the army without the use of those maps. This strong expression was coincided in by an admiral of high
distinetion then engaged in the interior of several adjacent States. 1 would propose to make this network of
the rivers more complete by passing above tide-water, and by the help of observations of latitude and of
telegraphic longitudes, effected partly in past years, to lay the basis for a connected map.

During the progress of the year new and highly gratitying testimonials have been spontanconsly rendered
by officers in the military and naval service to the value of the maps, charts, and memoirs prepared by the
Coast Survey, in facilitating the important operations with which they have been charged. Naval commanders
have pronounced these aids to be invaluable in promoting the efficiency of the blockade and in securing the
safety of the blockading vessels; and the commanders of military departments and generals in the field have,
directly and through their engineer officers, repeatedly expressed to the Superintendent their high sense of the
usefulness to their commands of the maps of their several fields of operations, which have been prepared at
the office of the survey. Besides the regular publications of the survey, maps of the localities of the
different expeditions, sieges, &c., have been prepared for popular use.

The operations just mentioned have been executed by the civilians of the Coast Survey; all of the
naval officers but one, and all the army officers, having been detached from service with us.

As during last year the means of usefulness, and not the opportunities, have limited the range of our
parties.

No losses of vessels or other properiy, excepting by ordinary wear, have been encountered during the
year. The two vessels seized at Charleston in the winter of 1860-'61 have, however, been destroyed; the
schooner Petrel by a broadside from the United States frigate St. Lawrence, and the tender Fire Fly by fire
at Savannah,

OFFICE-WORK.

The dctails of the work of the year in the computing, drawing, engraving, photographing, lithographing,
and electrotyping divisions of the office are given in Appendix No. 14. I append here merely the titles of
the maps, charts, and sketches that have been completed, or were in progress during the year.

Section I. The engraving of Portland harbor, as a finiched chart, has been completed; the drawing
and engraving of preliminary charts of Dutch Island barbor, Bristol harbor, and Coaster’s harbor, (Narra-
ganset bay,) have been completed. Progress has been made in the drawing and engraving of the chart of
Kennebec and Sheepscot rivers, Maine, and of coast charts No. 7, Muscongus bay to Portland, Maine; No.
8, Seguin island to Kennebunkport, Maine; No. 10, Cape Ann to Plymouth, Massachusetts; and No. 11,
Plymouth to Hyannis, Massachusetts. The engraving of coast chart No. 9, Cape Neddick to Cape Ann,
Massachusetts, and of Barnstable harbor, as a finished map, has been continued ; the drawing of Rockland
harbor, Maine, has been commenced; additions have been made to preliminary coast chart No. 3, Cape
Small Point to Cape Cod, and to the progress sketches of the section; and a new progress sketch, showing
the primary triangulation and the conmexion of the base lines in Sections I and 1I, has been drawn and
engraved.

Section II. Sheet No. II, of a general chart of the Atlantic coast of the United States, scale
1:1,200,000, Nantucket to Cape Hatteras, has been drawn and engraved ; the engraving of the outlines and
hydrography of coast chart No. 21, New York bay and harbor, (resurvey,) has been completed, and that
of the topography of the same has been commenced; the drawing and engraving of the chart of Hudson
river, sheet No. 2, Haverstraw to Poughkeepsie, and No. 3, Poughkeepsie to Glasco, in a preliminary form,
have been completed ; that of Hudson river, No. 1, New York to Haverstraw, as a finished map, has been
continued ; a hydrographic sketch of Phelps’s ledge and Great Eastern rock, off Montauk Point, has been
engraved, and additions have been made to the progress sketches of the section.
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SecTion ITI. The engraving of general coast chart No. IV, Cape May to Cape Henry, as a preliminary
chart ; of coast chart No. 36, Chesapeake entrance, as a finished chart, and of Rappahannock river, (sheet
Ne. 5,) from Occupacia creek to Punch Bowl, has been completed. The drawing and engraving of
preliminary charts of Metomkin inlet, Virginia, and of Potomac river, sheet No. 1, from the entrance upward
to Piney Point; No. 2, Pincy Point to Lower Cedar Point; No. 8, Lower Cedar Point to Indian Head, have
been completed. Progress has been made in the drawing and engraving of Potomac river, No. 4, Indian
Head to Chain Bridge. The engraving of coast chart No. 29, sea-coast of Maryland and Virginia, and of
Hampton Roads and Elizabeth river, Virginia, bas been commenced. Additions have been made to the
progress sketch of the section. A preliminary edition of the chart of Potomac river, sheet No. 4, Indian
Head to Chain Bridge, and a military map of southeastern Virginia, have been engraved on stone, and con-
siderable additions have been made to the general map of Virginia in colors.

Section IV. The drawing and engraving of preliminary charts of Hatteras inlet and Oregon inlet,
North Carolina, have been completed. Progress has been made in the engraving of coast chart No. 37,
Cape Henry to Currituck sound. The drawing of coast chart No. 47, Bogue inlet to Barren inlet, North
Carolina, has been continued, and the engraving of the same and that of coast chart No. 48, Barren inlet
to Lockwood’s Folly inlet, embracing Cape Fear and approaches, has been commenced. A lithographie
edition of the latter, in a preliminary form, and also of general coast chart No. V, Chesapeake entrance to
Ocracoke inlet, have been produced for the use of the North Atlantic blockading squadron, Admiral S. P.
Lee; and a map of the mountain region of North Carolina and Tennessee, including also parts of the States
of Virginia, Kentucky, Alabama, Georgia, and South Carclina, has béen drawn and engraved on stone for
the use of the armies in the field.

S8ecTioN V. The drawing and engraving of sheet No. III, of a general chart of the Atlantic coast, Cape
Hatterae to Mosguito inlet, and of Calibogue sound and Skull ereek, forming the inlafid passage between
Tybee roads and Port Royal sound, as a preliminary chart, have been completed. The drawing of coast
chart No. 53, Rattlcsnake shoals to St. Helena sound, has been continued, and the engraving of the same
commenced. Progress has been made in the drawing and engraving of the chart of Port Royal sound, with
Beaufort, Broad and Chcchessee rivers, and of Wassaw sound. A map of the coast region of South
Carolina and Georgia, from Bull’s bay to Ossabaw sound, and a map of James’s island and Stono river, have
been engraved on stone, and a map and chart of Charleston harbor has been lithographed on the scale of the
original surveys for use in the siege operations.

SecTioN VI. The drawing and engraving of general coast chart No. X, Straits of Florida, and of coast
chart No. 71, Newfound Harbor key to Boca Grande key, have been completed. The drawing, sheet No-
IV, of a general chart of the Atlantic coast, Mosquito inlet to Key West, including Bahama banks and
Straits of Florida, has been completed, and the engraving of the same commenced. A new edition of the
chart of Key West harbor, with improved sailing directions, has been lithographed, and the preliminary chart
of the northeastern part of the Gulf of Mexico, in two sheets, (seale 54 5%57,) has been engraved on stone.

Sections VII, VIIL, IX. The engraving of a preliminary chart of the Southwest Pass of the Mississippi
river has been completed, and that of coast chart No. 93, Lakes Borgne and Pontchartrain, has been executed
ag far as the field-work is completed. The drawing of Gulf coast chart, from Key West to the Rio Grande,
has been completed, and the engraving of the same has been commenced. Progress has been made in the
drawing of general coast chart No. X1V, Choctawhatchee bay to the Migsiseippi delta, and in the engraving
of coast chart No. 100, Atchafalaya bay, and Céte Blanche bay. The preliminary chart of the northwestern
part of the Gulf of Mexico in two sheets, (scale 5 3%755,) has been engraved on stone. A map of the
vicinity of St. Louis and its military defences, on a large scale, has been drawn, and maps of parts of
Louisiana and Mississippi, showing the fields of military operations in those States, have been lithographed.

SBecTioN X. The drawing and engraving of charts of the upper part of San Francisco bay; of the
Pacific coast from Point Pinos to Bodega Head ; and of Bodega bay, a8 preliminary charts, have been com-
pleted. The engraving of San Pablo bay, as a finished chart, has been completed. Progress has been made
in the drawing and engraving of charts of Tomales bay and Drake’s bay, as finished charts. Additions
have been made to plates of charts previously engraved, and to the progress sketches of the section, and a
hydrographic sketch of tire Fanny shoal has been published. '

Secrion XI. The drawing and engraving of a chart of the entrance to Koos bay, Oregon, have been
completed, and the entrance to Gray’s harbor, Washington Territory, has been drawn and engraved as a
preliminary chart.
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MAPS AND CHARTS.

The maps and charts published by the®Coast Survey Office, as has been explained in several of my
previous reports, are of two general descriptions, which may be distinguished as preliminary and Jinished,
The preliminary charts are those which are issued as soon after the several surveys as is econsistent with
accuracy of general delineation, and are designed to supply the immediate and pressing demands of navigation.
The finished charts embody «lf the information furnished by the survey, including the minutest details, and
embrace not only the hydrography, but the topography likewise. The two classes of charts differ in regard
to the amount of the information which they furnish, but not in rcgard to the correctness of that which is

iven.
5 The charts are various in character, according to the objects which they arc designed to serve. The
most important distinctions are the following :

1. General charts of the coast, on a scale of roogos: for off-shore navigation. These represent the
ghore-line, and in its characteristic features, so as to be readily recognized by the navigator approaching it,
The entire Atlantic and Gulf coasts will be comprehended in sixteen charts of this class.

2. Pr‘eliminar_y' sea-coast charts, on a scale of sgg559 for in-shore navigation. These will all be
ultimatcly superseded by the more complete charts next to be named.

3. Coast charts for in shore navigation, on a scale of +5lys, exhibiting with minute accuracy every
natural and every permanent artificial feature, above or below the water, which can be introduced without
occasioning confusion. They exhibit, also, the topography for some distance from the shore. :

4. Charts of harbors, bays, anchorages, §c., on various scales adapted to the subject; also, sketches of
local dangers, &e. :

To the above there has been added, during the present year, upon the request of the Superintendent of
the Naval Observatory, a series of sailing charts, upon a scale of ;55lg5q, embracing the largest area of
any, and designed to enable the navigator to protract his course. TFour of these embrace the entire Atlantic
coast of the United States, with the adjacent British possessions, for the dclincation of which the British
admiralty charts have becn made use of. The Gulf coast Is contained on two similar sheets. The surveys
being still incomplete in some localities, the present edition of these charts, all of which are appended to this
report, is necessarily a preliminary one. (Sketches Nos. 15—23.)

A like series for the Pacific coast, on the same scale, in three sheets, has been published since 1855,
under the title of «Reconnaissance of the Western Coast.”

The wholc number of charts which have been engraved upon copper for publication, and which are now
in use, is three hundred and twenty-six. This is exclusive of twenty-four copper plates containing the
progress sketches, and thirty-five plates of diagrams.

Seventy-five sheets have been worked upon in the drawing division during the year ending October 31,
1863. Of this number five are the zailing charts above spoken of; three are general, or off-shore charts;
two, preliminary sea-coast charts ; eight, finished coast maps and charts; twenty-six, harbor charts; twenty,
sketches ; two, sheets of diagrams; nine, maps and sketches for emgraving on stone, or for lithographie
transfer. Fifty-four sheets have been completed, and twenty-one are in progress. Of those completed, six
are finished harbor charts, and the others preliminary charts and sketches.

In the engraving division six first class maps and charts have been completed within the year, and nine
plates of second class charts and sketches, exclusive of ‘three diagrams. Preliminary editions of eleven, in
outline and hydrography, preparatory to their final completion, have also been engraved. Thirty-three plates
are now in progress, of which twelve were commenced within the present year.

This gives a total of eighteen plates completed, and thirty-three in progress, or of fifty-one plates
worked upon during the year. There are, besides, in the division, seven plates in various stages of for-
wardness that have reecived no additions during the year, having already received all the material which the
field-work ‘has yet furnished.

In the lithographic division twenty-four maps or charts have been engraved or drawn upon stone;
considerable additions have been made to others previously lithographed, and fifty-nine transfers for litho-
graphic printing have been made from engravings or lithograph drawings.

All the details in regard to the production and distribution of maps and charts will be found in the
report of the assistant in charge of the office. (Appendix No. 14.)

The following list contains the titles of the maps, charts, and sketches, the material for which is in the
office, and which are intended to accompany this report, with the exception of such of their number as the
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public interest may still require to be withheld from general issue at the time of its publication. They are
arranged in geographical order, as usual, and marked with numbers corresponding to the numbers in the
margin of the list. )

1.—A. Progress sketch, Section I, primary triangulation.

2.—A bis. Progress sketch, Section I, upper sheet, coast of Maine.

3.—  Rockland harbor, Maine. ,

4—  Casco bay, Maine.
5—  Boston harbor, resurvey of 1862.
6.—  Nantucket shoals, new edition.
7.~  Phelps’s ledge and Great Eastern rock, off Montauk Point.
8.—  Hudson river, from New York to Haverstraw.
9.—  Hudson river, from Poughkeepsie to Troy.
10.—C. Progress sketch, Section ITX, Chesapeake bay and estuaries.
11.—  Beaufort harbor, North Carolina, resurvey.
12.—  Port Royal entrance, South Carolina, resurvey of 1863.
13.—F. Progress sketch, Section VI, Florida keys.
14.—  Straits of Florida, general coast chart No. X,
15—~  Florida keys, from the Elbow to Lower Matecumbe key, coast chart No. 69,
16.—  Florida recfs, from Loug key to Newfound Harbor key, coast chart No. 70.
17~  Western end of Florida reefs, including Tortugas keys.
18.—  Atlantic eoast, No. I, Cape Sable to Sandy Hook.
19.—  Atlantic coast, No. I'l, Nantucket to Cape Hatteras.
20.—  Atlantic coast, No. T1I, Cape Hatteras to Mosquito inlet.

21—  Atlantic coast, No. IV, Mosquito inlet to Key West.
22—  Gulf coast, eastern part, Key West to Mississippi river.
23—  Gulf coast, western part, Mississippi river to Rio Grande.
24.—J. Progress sketch, Section X, coast of California.

25~  Halfmoon bay, California.

26—  San Pablo bay, California.

27—  Tomales bay, California.

28—  Washington sound, Washington Territory, (new edition.)
29—  General progress sketch for 1863.

30—  Diagrams illustrating discussion of magnetic observations at Girard College:
-

DISTRIBUTION OF MAPS AND ANNUAL REPORTS.

During the year there has been a total distribution of volumes of the reports on the Coast Suarvey,
amounting to 6,124 copies. This embraces reports of all years from 1851 to 1861, inclusive. A limited
foreign distribntion has been made of the volumes for 1859 and 1860, through the Smithsonian Iustitution.
The total number thus sent abroad amounts to 333 for each year. It is proper to remark, in making this
statement, that the maps and sketches originally designed to be appended to the volumes mentioned, in so
far as they relate to portions of the coast under blockade, have been withheld from the copies distributed.

There remain on hand at present, of the report for 1861, only 137 copies; of that for 1855, 344 copies;
and of that for 1857, 252 copies. Of the reports for other years the numbers exceed five hundred each,
and for the last three years are upwards of two thousand.

During the year there have been distributed to libraries and other permanent institutions in different
parts of the United States more than fifty copies of the volumes, of which the jmpressions are now most
nearly exhausted, in order to complete sets which may be accessible to the public, at as many convenient
points of the country as possible.

Of maps, charts, and sketches, about forty-six thousand have been distributed within the year. In
this aggregate are embraced not only the publications strietly nautical, bnt also those maps and sketches of
portions of the coast, and occasionally of the interior, as were likely to promote the successful prosecution
of the important operations in which the navy and armies of the country have been engaged.

The details in regard to the distribution of reports, maps, charts, etc., will be found in the report from

the miscellaneous division of the office. (Appendix No. 14.)



THE UNITED STATES COAST SURVEY. 9

ESTIMATES FOR THE FISCAL YEAR 1864-'65.

The estimates for the present fiscal year, to which the appropriations corresponded, were much diminished
from those of 1860-'61 and 1861-'62, being $306,000 for all the branches of service on the Atlantie, Gulf,
and Pacific coasts. The estimates now submitted agree with the sums appropriated last year, and will enable
us to continue the field and office work on the same reduced scale; to keep up the organization of our trained
officers in field and office operations; to put into practical form, for the use of the departments and officers
of the government, the information already collected ; to continue the office compilations for use by the fleets,
armies, and expeditions, and the publication of such maps as general public interests may render desirable or
expedient, and to provide for the assignment of special parties, as heretofore, with your concurrence, when
such partics can be uscful, as the experience of the past two years shows they have been, in serviee with the
fléets and armies.

The estimates for progress on the Atlantic, Gulf coast, Florida reefs, and western coast of the United
States, are given as usual, in separate items, and are exclusive of the aid formerly, but not now, extended
for the work, by the detail of officers of the army and navy.

Estimates in detail.

For general expenses of all the sections, namely, rent, fucl, matcrials for drawing, engraving, and printing,
and for ruling forms, binding, transportation of instruments, maps, and churts; for miscellaneous office
expenses, and for the purchase of new instruments, books, maps, and charts ................. $19, 000

SecrionN I. Coast of Maine, New Hampshire, Massachusetts, and Rhode Island. FIELD-WORK.—
To continue the triangplation of Passamaguoddy bay, and extend it so as to include the north-
eastern boundary along the Si. Croiz river ; to complete the secondary triangulation of the
coast of Maine in the vicinity of Mount Desert island ; to continue that of the Perobscot
rever ; to continue the topography of Passamaguoddy bay and its dependencies; to complete
that of Prospect harbor, and commence that of Goeldsborough bay, (coast of Maine;) to con-
tinue that of the islands at the entrance of Perobscot bay, and the western shore of the bay
above Camden ; that of St. George’s river and the adjacent shores of Muscongus sound ; to
complete the topography of the eastern shore of the Sheepscot river, and continue the survey
of the eastern shores of Casco bay ; to continue the detailed survey of the shores and islands
of Narragansctt bay; to continue off-shore soundings along the coast of Maine, and the hy-
drography of Passamaquoddy bay, Frenchman’s bay, the approaches of Perobscot bay, and
Goldsborough and Prospect harbors ; to continue tidal and magnetic obscrvations at Eastport,
and tidal observations in the progress of the hydrography. OrricE-work.—To make the compu-
tations required for, and reductions from the field observations ; to commence the drawing of
coast chart No. 1, Passemagquoddy bay ; to continue the drawing and commenece the engraving
of coast chart No. 6, approackes of Penobscot bay ; to continue the drawing and engraving of
coast chart No. 7, approackes to Muscongus bay and Kennebec river, and coast chart No. §,
approackes to Casco bay ; to continue the drawing of No. 9, coast of Maine, New Hampshire,
and Massachusetts, from Kenncbunkport to Cape Ann, and the drawing and engraving of No.
10, coast of Massachusetts, from Cape Ann to Plymouth, and of No. 14, Narragansett bay, E.
L, and approaches; to continue the drawing and commence the engraving of general coast
chart No. 1, Quoddy Head, Me., to Cape Cod., Mass., and complete the drawing and engraving
of No. II, Cape Arn to Gay Head ; to complete the drawing and commence the engraving of
charts of Eastport harbor, Me., and Rocklarnd harbor ; to continue the drawing and commence
the engraving of a chart of the Damariscotta river ; to commence the drawing and engraving
of charts of Winter harbor, Rockport harbor, and Tennant's harbor; and to complete the
drawing and engraving of charts of the Kennebec and Shecpscot rivers, Me.; of Newport harbor,
and of Bristol harbor, R. I., will require. ... .. e e e e e e e et 61, 000

Section 11. Coast of Connecticut, New York, New Jersey, Pennsylvania, and part of Delaware.
FieLp-work.—To complete the observations required for conuceting the Epping base, in section
1, with the Fire Island hase, in section II; to continue the triangulation of Connecticut river,
between Higganam and Hartford, and that of the Thames river, above New London ; to con-

tinue verification work on the coast of New Jersey, south of Manasquam inlet; to continue the
2cs
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topography of the shores of the Coanecticut and Thames rivers, and the detailed survey of the
ghores of the Hudson, above the mouth of Crotou river; to make a resurvey of Absecom inlet,
and execute such supplementary hydrography as may be required in New York bay and Dela-
ware bay; to continue the tidal observations. OrriceE-work—To make the computations and
reductions; to contiune the engraving of coast ehart No. 21, New Yourk harbor, and its ap-
proaches, (new edition;) to coutinue the drawing and engraving of skects Nos. 2 and 3, of the
chart of Hudsor river, (from Haverstraw to Glasco;) continue the drawing and commence the
engraving of sheet No. 4, (Glasco to Coxsackie;) and commence the drawing and engraving of
sheet No. 5, (Coxsackie northward to Troy, N. Y,;) to commence the drawing and engraving of
a chart of the Connecticut réver, and one of the resurvey of Absecom inlet, N. J.; and to com-
plete the engraving of ceast chart No. 28, from Cape May, N. J., to Isle of Wight, Del., will
TEQUIT 4 & 4 e vt e e te e tn s e thmaae s eaas et ea e aaen v s
Section 111, Coast of part of Delaware and that of Maryland, and part of Virginia. FigLp-
woRK.~To continue astropomical and magnetic observations in the section, and secure the
stations of the triangulation ; to make extensions of the triangulation for including the detached
plane-table surveys in the vicinity of Washington city; to complete the topography near Balti-
more and Washington, required for defensive purposes, and continue that of the eastern shore
of Virginia; to make such detailed surveys as may be necessary at points on the Pofomac and
Rappakannuck rivers ; and to continue the off-shore hydrography and tidal observations in the
gection. OFFICE-WORK.—T0 make the computations from field-work ; to continue the engraving
of coast chart No. 29, (from Isle of Wight, Del,, to Chineoteague, Va.,) and the drawing of No.
30, (tfrom Chincotcagne to Great Machipongo inlet, Va,;) ‘to commence the cngraving of that
chart; and to continue the drawing and engraving of coast chart No. 30, bis.? (Chesapeake
entrance,) and general coast chart No. IV (approaches to Delaware and Chesapeake bays) will
FEQUITE .. o v it vt v et sersnaeeesstoeoneanasoncnnansoresans e et ee s
Secrion 1V. Coast quart of Virginia and part of North Carolina. FIELD-woRE.—To complete,
if practicable, the primary triangulation of Pamplice sound, and make the requisite magnetic
observations ; to complete the triangulation of Newuse river, and take up that of Pamplico river ;
to continue the topography about Ncwberm, and the survey of the shores of Newse river ; to
complete the topography of the outer coast of North Carolina, between Hatteras inlet and
Core sound ; to continue the in-shore and off-shore hydrography in the vicinity of Cape Lookout ;
and to execute that of Neuse river, and such other soundings as may be required in the waters of
Pamplico or Albemarle sounds ; to make observations of the tides and currents, and in the Gulf
stream. OFFICE-WORK.—T0 make the computations and reductions: to eontinue the engraving
of epast chart No. 38, (from Currituck, Va., to New inlet, N. C.,) and of No. 48, (from Barren
inlet to Lockwood’s Folly inlet, N. C.;) to commence the engraving of charts Nos. 46 and 47,
(from Cape Lookout to Barren inlet,) and the drawing and engraving of a chart of the Newse
river, will require.. ... e e e e et e e e e
SectioN V. Coast of part of North Carolina and that of South Carolina and Georgia. FIELD-
work.~—To execute such triangulation and topography as may be practicable in places not yet
embraced in the survey ; to executc the hydrography that may be required, and additional sound-
ings in the shifting bars in this section, with tidal observations. OFricE-work~—To complete the
drawing and continue the engraving of coast chart No. 53, (from Rattlesnake shoal to St. Helena
gound, 8. C.;) to continue the drawing and engraving of No. 54, (from Fripp’s inlet, 8. C., to Os-
sabaw sound, Ga.;) to continue the drawing of No. 57, (from Sapelo sound to St. Andrew’s sound,
Ga.;) and that of general coast chart No. V11, (from Winyah bay, 8. C., to St. John’s river, Fla.,)
and commence the engraving of the last-named chart; to complete the drawing and engraving
for a chart of the resurvey of Charlesion bar, and the drawing of that of Wassaw sound, Ga.,

will require..... ... ... o L e e, Ceeereereaie i
Section VL. Coast, keys, and recfs of Florida ——(Sce estimates of appropriation for those special
objects,)

Sections VII, VIII, anp 1X. Part of the western and northern coast of Florida, and the
coasts of Alabama, Mississippi, Louisiana, and Teras. FiBLD-work—To execate such trian-
gulation, topography, and hydrography, in continuation of the surveys in these sections, ag may

$17, 560

13, 600

15,600

16, 000
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be practicable, and guch special surveys as may be required for public service. OFFICE-WORK.—
To continue the omputations and reductions of previous ficld-work ; to continue the engraving
of coast charts Nos. 84 and 85, (western coast of Florida, from Ocilla river to Cape St. Blas;)
the drawing of No. 96 (dclta of the Mississippi) and that of geweral coast chart No. X1V,
(northeastern coast of the Gulf of Mexico;) to commence the engraving of the last-named chart,
and to continue the drawing of gemeral coast chart No. X VI, (western coast of the Gulf of
Mexico,) will require. ... ... e e $36, 000

Total for the Atlantic coast and Gulf of Mexico.......... e e eetieenn 178, 000

The estimates for the Florida coast, keys, and reefs, and for the western coast of the United States,
(California, Oregon, and Washington 'Territory,) are intended to provide for the following purposes:
SecrioNn VI.  Coast, keys, and recfs of Florida. FIELD-woRE.—To continue, if practicable, the

survey of the eastern coast of the peninsula south of the present limit at Matanzas tnlet, or
north of Indian river ; to complete the triangulation of keys inside of the Florida reefs, and
between Chatham bay and Cape Sable ; to continue the topography of those in Chatham bay,
and the topography of Clarlotte karbor ; to complete the hydrography of the approaches to
that harbor, and run off-shore lines of soundings from the reef and from the coast of this section;
to continue magnetic observations at Key West, and such tidal observations as may be requisite.
OrricE-work.—To compute the results of field-work ; to continue the drawing and engraving of
coast charts Nos. 69 and 70, (Florida reefs, from Garden key to Big Pine key,) and general
coast chart No. X, (Florida reefs, from ey Biseayne to the Marquesas;) and to continue the
drawing and engraving of a chart of the approaches to Charlotte harbor, will require......... $11, 000

SectioN X. Coast of California. FieLp-work.—To continue the coast triangulation southward
to the San Pedro base, or northward of Sante Barbare, and the work for connceting the Santa
Barbara islands by triangulation with the coast of California; to continue the triangulation
northward from Bodega ; to continue the topography of the islands in Sante Barbara channel,
and that of the shore of Bakia Ona ; to complete that of Halfmoon bay; to complete the in-
shore hydrography in the vicinity of Halfimoon bay, below San Francisco entrance; to run
off-shore lines of soundings from the principal headlands of the section ; to extend the in-shore
hydrography northward of Bodega, and re-examine bars subject to change in San Pablo bay ;
to continue tidal observations at San Diego and San Francisco. OFFICE-wWoRK.—To make the
computations from field-work ; to complete the drawing and engraving of a chart of Bodega
bay; the engraving of that of Tomales bay, and of the upper sheet of San Francisco bay; to
continue the drawing of general coast chart of the Pacific, (from San Diego to Point Conception,)
and commence the engraving of the same; to continue the drawing and engraving of a chart of
San Francisco bay, to be issued in one sheet,

Algo, for the operatmns in—

SectioNn XI.  Coast of Oregon and that of Washington Territory. FieLD-woRK.—To make
the astronomical and magnetic observations required in this section, or in Section X; to continue
the triangulation of Weaskington sound in connexion with former work, and to make such planc-
table surveys in continuation of previous work as may be practicable; to countinue the hydrog-
raphy in Admiralty inlet, or execute soundings in special localities of Oregon or Washington
Territories, as may be ealled for by public interests; to continue tidal observations at dstoria,
and make such as may be required by the bydrograpky. OFrICE-worRk~—To continue the
computations of field-work ; to continue the drawing and engraving of a chart of Washington
sound, W.T.; to continue the drawing and engraving of surveys, as far as mow made, fora
chart of Admiralty inlet and Puget's sound, and for the chart of Gray's harbor; and to add to
the general chart of the Pacific coast the soundings made off Port Orford and Cape Blanco,
will require. . ... . i e e 100, 000

'The three small items following are in terms and amount the same as were asked for last year:
For publishing the observations made in the progress of the survey of the coast of the United

States, per act of March 3, 1843.............0n cuvenn.. e eeaeaseaaas ceiaenee. 84,000
For repairs of steamers and sailing schooners used in the survey, per act of March 2,.1853...... 4,000
For pay and rations of engineers for four steamers to be used in the hydrography of the Coast

Survey, and no longer supplied by the Navy Department. . .. . e e .. .9,000
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The amounts thus estimated for the fiscal year 1864-°65, and the appropriations for the present year,

are here given in parallel columns.

Estimates Appropriated
Object. for fiscal year | for fiscal year
1864-"65. 1863-"64.
For survey of the Atlaniic and Gulf coasts of the United States, including compensation
of civilians engaged in the work, per act of March 3, 1843.. ... ... imaiann oot $178, 000 $178, 000
For continuing the survey of the western coast of the United States, including compensa-
tion of civilians engaged in the work, per act of September 30, 1850. ... .. ... ... 100, 000 100, 000
For continuing the survey of the Florida reefs and keys, inclading compensation of civilians
engaged in the work, per act of March 3, 1849, .o L oo i 11, 000 11, 000
For publishing the observations made in the progress of the survey of the coast of the
United States, including compensation of civilians engaged in the work, per act of March ; i
B 0 T 2 RPN 4,000 4, 000
For repairs of steamers and sailing schooners used in the survey, per act of March 2, 1853.. 4,000 4, 000
For pay and rations of engineers for four steamers used in the hydrography of the Coast
Survey, no longer supplied by the Navy Department. .. ... .. .. .. ... . ... *9, 000 *9, 000
BN VR 306, 000 306, 000

*Formerly included in estimates of Navy Department.

DEVELOPMENTS AND DISCOVERIES.

Closer rescarch than would be probably required for the in-shore hydrography of any part of the
‘Atlantic coast south of New England, has developed the positions of a number of rocks near the approaches
to Portland harbor. These, with other determinations of the same kind, are referred to below in geographiecal
order. The general list of developments and discoveries, made in the progress of the hydrography in
previous years, is given in Appendix No. 4. Those for the present year are as follows:

1. The examination of the channels leading into Carver’s harbor, (Pcnobscot bay,) with reference to
the positions of rocks and sheals dangerous to navigation.

2. A dangerous ledge, determined in position, with only eleven feet at mean low water, two miles west
of the north end of Metinic island, mouth of Penobscat bay.

3. Determination in position and depth of ten rocks near the approaches of Portland harbor, and of a
spot with only fourtcen feet water on Bulwark shoal ; on Witch rock, twenty-four; on Corwin rock, twenty-
four and a half; on Mitchel rock, thirty-one; on Willard rock, thirty-one and a half; on Bache rock, thirty-
two feet; on Round rock, thirty feet; on Old Anthony, or Vapor rock, twenty feet; on the Western Hue-
and-Cry, twenty-seven and a half feet ; on West Cod ledge, thirty-four feet; and on East Cod ledge, forty-
nine feet.

4. Several dangerous rocks and ledges developed in the approaches of Sippiean harbor, (Buzzard’s bay,)
and others inside of the harbor.

5. Development of a ledge, (Great Eastern ledge,) off Montauk Point, having at one point only twenty-
four feet at mean low water, and at another twenty-seven feet. ’

6. Development of shore-line and hydrographic changes at Sandy Hook, with reference to the effect of
the great storm of January, 1863.

7. The alteration of shore-line and sca encroachment near Absecom light-house, coast of New Jersey.

8. Development of hydrographic changes at the Delaware breakwater.

9. Special survey of part of League island, Delaware river, and comparison of changes with previous
surveys.

10. Examination of soundings eastward of Winter Quarter shoal, to determine the alleged existence of
a second shoal.

11. A shoal found with only fourteen feet of water, S. by E. 3 E., and distant ten and a half miles from
Cape Lookont light-house. -

12. Development ‘in position of the point, with only twenty-one feet at mean low water, of Noonday
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rock, (called also Fanny shoal,) in the track of vessels passing the North Farrallon, approaching San
Francisco bay.

13. Determination of the position of the wreck of the ship Flying Dragon, in the track of vessels
navigating San Francisco bay.

SPECIAL SURVEYS.

1. The surveys of Boston harbor, under the United States commissioners, and at the expense of the city,
have made good progress, the resurvey of the outer harbor having been completed by Mr. Boschke and his
assistants, and the survey of the South bay being now in hand. The suhbject of drainage of the city and
districts adjacent has been investigated, with results which will lay the foundation of an excellent system.
'The maps are now drawing by Mr. Boschke.

Assistant Henry Mitchell has completed his useful series of experiments on tides and currents in the
upper harbor of Boston, and has continued his investigations in Fort Point channel and South bay.

2. Assistant Henry L. Whiting made special examinations, for the United States engineer department,
of zeveral islands and siles along the coast, from Rhode Island to Maryland, and a report, all of which
was acceptable to the chief engineer.

3. Resurveys, including the shore-line and hydrography of the vicinity of Sandy Hook, were made;
the former, by Assistant H. L. Whiting, in November and December, 1862, and the latter by Assistant
Henry Mitchell, in June and July of the present year, the great storm of January last having inundated a
considerable part of the surface of the hook. The hydrographic resurvey embraced the False Hook channel
north of the Qil spot, and about a mile and a half of the main ship channel abreast of the hook, including
also Flynn’s knoll and soundings along the western side of the hook.

4. An examination was made by Lieutenant Commander Phelps, United States navy, commanding the
steamer Corwin, at the request of the pilot commissioners, to aseertain whether the material from the dredging
of the slips at New York had caused any changes in the main ship channel.

5. A special survey of Absecom inlet, on the shore of New Jersey, has been commenced at the request
of the president of the Atlantic Railroad Company, and in reference also to the safety of the light-house at
Absecom inlet, which the changes of the entrance were supposed to have, perhaps, endangered.

6. By request of the United States chief engineer a resurvey of the Delaware Breakwater harbor
has been made, and the chart has been furnished to the engineer department. A few changes in the depth
of water were found. These, though not sufficient to alter the character of the harbor, may be of great
importance in regard to the permanent condition of the breakwater itself.

7. The upper part of League island, in the Delaware, was surveyed for purposes of comparison last
winter, and the channel which passes behind it sounded at the request of the Navy Department.

8. A special reconnaissance of the approaches to the city of Philadelphia haus been made, with the
approval of the Secretary of the Treasury, on the north side of the city, from the Delaware to the Schuylkill)
by Assistant George Davidson, of the Coast Survey, and on the west side, from the Schuylkill, near Consho-
hocken, to the mouth of the river, by Assistant H. L. Whiting. A portion of the latter district, from the
Falls of Schuylkill to Fort Mifflin, near the river bank, was examined by Assistant R. M. Bache, who also
planned and erected several small redoubts and batteries, aided by Mr. R. E. McMath. Assistant C. O.
Boutelle also planned an earthwork near Hestonville. Mr. Whiting was assisted by Mr. E. Hergesheimer
and Mr. W. B. McMurtrie, of the Coast Survey, and by Strickland Kneass, esquire, city engineer, W. C.
Gatzmer and Mr. Emerson, civil volunteers; Assistant Davidson, by Messrs. 8. C. ¥ord, Jesse Lightfoot, J.
B. Tyson, James Rowland, J. F. Wolf, 1. H. Shedaker, James Reilly, J. P. Davis, Andrew French, Joseph
Mercer, J. M. Seads, Alfred Young, C. McDonaid, R. McCaffrey, Henry Stout, W. C. Cleveland, T. Guilford
Bmith, Chauncey Ives, Edward Sloan, T. R. Stocket, J. B. Atkinson, W. G. Neilson, E. D. Hallowell,
Captain J. B. Williams, Charles Perkins, James Steele, Wm. T. Gummey, W. E. Weber, B. H. Smith,
Edward T. Hyatt, L. R. Walton, Professor George Franck, of the Polytechnic College, JJ. F. €larke, A. L.
Kern, H. Mclntyre, G. S. Bethel, S. Brandies, W. H. Bennett, W. C. Gatzmer, L. H. Steele, and W. H.
Clarke. Mr. A. R. Fauntleroy, of the Coast Survey, assisted Mr. Davidson throughout the working season.
Asgistants C. M. Bache and P. C. F. West, and Sub-Assistants J. 8. Bradford and Cleveland Rockwell,
were here engaged during part of the season. Assistant Boutelle was aided by James F. McCabe, and
Agsistant R, M. Bache, by R. E. McMath, of the Coast Survey, and by Captain C. H. Gibson, second
cavalry, Captain H. C. Ulman, Mr. J. W. Walker, Captain B. H. Smith, Mr. Charles Perkins, and Mr. H.
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Meclntyre. Sub-Assistant R. E. Halter made a survey along the Schuylkill, near Fairmount, connecting with
another made by Mr. Edwin Hergesheimer, of the drawing division of the Coast Survey Office. Mr. Her-
gesheimer was aided by Mr. W. E. Weber. T was in charge of the surveys and works under the general
divection of the mayor and Committee of Defence of the councils of Philadelphia; first under General N,
J. T. Dana, major general commanding the post under Major General Coucl, commanding the military
department, and next under Major General George Cadwalader. To both of these officers I feel much indebted
for their interest in the matter, and for their courtesy to me personally, and to my assistants, and their kind
aid rendered on every occasion.

TIDE TABLES FOR MARINERS.—TIDES AND CURRENTS.

The tide tables for the use of mariners are contained in Appendix No. 12. Eastport, Maine, has been
added to the list of stations given in Table I.

Tidal observations have been continued at four regular stations on the Atlantic coast, but have not been
resumed at either of the stations of the coast now under blockade. From the officer who is now provost
marshal at Brashear City, Louisiana, it has been ascertained that the tide-gauge which was delivered to his
predecessor, and who had advised us of the delivery, cannot now be found. The probable conclusion is,
that the instrument was destroyed or carried off in the summer, when that post was temporarily in possession
of the enemy, whose advance was made soon after the provost marshal had been requested to forward the
instrument to Washington. '

Some special remarks on the character of the currents of New York harbor will be found in the second
part of the report, under the head of Section II.

INFORMATION FURNISHED.

The information furnished from the office in reply to special calls, and generally in the form of tracings
from the original sheets of the survey, is stated in the form of a list in Appendix No. 2.

Since the commencement of the rebellion, much the larger part of the matter so furnished has been for
the use of the army and navy. The applications from eivil life are complied with under the sanction of the
Treasury Department, and on the condition that due eredit is given to the government in any publication of
the material obtained from the office. .

STATISTICS.

» The table of statistics has been added to so as to bring it up to the present surveying year, and is given
in Appendix No. 3.

Up to 1862, inclusive, the triangulation has covered an area of about sixty-two thousand six hundred
square miles, extending along a general coast-line of nearly forty-seven hundred miles, and developing a
shore-line, reckoning the river indentations, of twenty-four thousand miles, by the determination of nine
thousand nine hundred geographical positions.

For latitude observations onc hundred and twenty-nine stations have been occupied, for longitude
cighty-five, and for azimuth eighty-six stations.

The topography bad extended over an area of seventeen thousand three hundred square miles, having
a gencral coast-line of forty-two hundred miles, and a shore-line of over forty-three thonsand three hundred.

The hydrography extended over an ares estimated at forty-six thousand five hundred square miles, in
which nearly two hundred and five thonsand miles were run in sounding, six million seven hundred and
eighty-four thousand casts of the lead were taken, and over eighty-four hundred specimens of bottom
collected.

The number of manuseript maps and charts was twenty-two hundred and seventy-four, and of engraved
maps, charts, and sketches, five hundred and seven. The combination of several for publication in one sheet,
and transfer of material for new editions, have considerably lessened this aggregate of the engraved plates.

TOPOGRAPHICAL AND HYDROGRAPHIC SHEETS.

The titles of the topographical and hydrographic sheets registered at the office since 1861 are given in
Appendix Nos. 15 and 16. Of the entire number seventy-one are plane-table sheets, and pixty-one are
origingl hydrographic charts. The list containing the titles is in continuation of previous ones which have
been published with my report biennially since 1857. The scale of each survey is stated in the lists.
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PLEIADES COMPUTATIONS.

During the past year the ephemerides of the moon for all the occultations of the Pleiades, from 1838 to
1842, have been completed by Professor Benjamin Peiree, and verified by a duplicate computation by Mr.
C. 8. Pecirce. .

The remainder of the work has also been completed for three occultations, those of April 13, 1842, of
January 21, 1842, and of September 6, 1841.

All the other occultationsswill be finished in the course of the coming year, at the rate of about one
in a month,

The report of Professor Peirce, on the occultations of 1841-°42, is given in the Appendix, (No. 17.)

A part of the computations connected with the method of determining longitade by occultations of the
Pleiades has been made in the office, under the charge of Assistant Schott, two computers being so engaged
since the 1st of November. The series undertaken comprise the observations made between the beginning of
the ycar 1856 and the end of 1861, and are to be reduced according to the plan laid out by Professor Peirce,
and under his supervision. The neceseary revisions arec made by the chief of the computing division.

COMYUTATIONS OF LONGITUDES,

The computation of the longitudes obtained by telegraph observations has been continued by Dr. Gould
through the last year. The longitudes of seven places have been deduced from observations made at stations
on the line Wilmington—New Orlcans. The details of results are given in Appendix No. 18.

A curious series of facts in regard to a diurnal movement in azimuth, of the transit instrument, was
noticed in Dr. Gould’s last report, and is discussed in his report for this year. The lubor expended on the
determinations of right ascensions appears fully justified by the observations of the past year, in which these
results were used. I'he preparation of a list of declinations for the time stars has made considerable progress.

MAGNETISM.

The series of papers on the results of the discussion of magnetic observations made at Girard College,
Philadelphia, from 1840 to 1845, and now being published by the Smithsonian Institution, is continued this
year by the insertion of Parts VI, VIII, and 1X, which contain the investigation of the vertical component
of the magnetic force. As these discussions are very similar 1o those of the horizontal component given last
year in Parts TV and V, but little additional explanation is needed in regard to their method.

Part VII commences with the discussion of the effect of temperature upon the readings of the mag-
netometer, and the reduction of the observations to a uniform temperature, (66° Fahrenheit,) and then the
progressive and apparently irregular changes in the readings of the instrument are inquired into. Peirce’s
criterion was applied, as in the former papers, for the recognition and separation of the disturbances. The
limit found was thirty scale divisions. The existence of the eleven-year period, in the amplitude of the
diurnal variation of the vertical force, is proved, and the force found greatest between 1 p. m and 2 p. m,,
and least between 83 p. m.and 104 p.m. The investigation proceeds with a general analysis of the dis-
turbances, showing their dependence in number and amount on the eleven-year period. Their annual and
diurnal inequality are also shown. The months of greatest disturbance are March and September, the least
disturbance being in June. The greatest number of disturbances oecurs about 1 a. m., and the least number
at 10 a. m. There is, however, a secondary period in each case. In these inquiries, the disturbanees which
increase the force, and those which diminish it, are separately examined. The paper concludes with a
classification of the disturbances according to their magnitude.

To this paper is added a discussion of the effect of the brighter auroras upen the magnetic declination,
and upon the horizontal and vertical forcecs. Each account of an aurora is specially collated with the
corresponding observations of the magnetic elements. The apparent effect of the aurora upon each of the
magnetic elements is stated in tabular form.

Part VIIT treats of the solar diurnal variation, and of the annual inequality of the vertical foree: also,
of the semi-annual inequality of the diurnal variation, and of the diurnal range of the same. The greatest
diurnal variation oceurs about 14 p.m., and the least about 10 p. m. with indications of a sccondary maximum
and minimum. At 5} a.m. and 7 p. m. therc is no change in the diurnal variation throughout the year.
The foree also appears to be greatest in May, June, July, and August. " The results are expressed in part
analytically, and in part graphically.
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The full papers will be found in the Appendix Nos. 19, 20, and 21, and the illustrative diagrams in
Sketch No. 30.

Part IX contains the investigation of the lunar influence upon the vertical force, and on the inclination
and total force. The method of investigation being precisely the same as that pursued in the investigation
for the horizontal force, no further explanation is here required. In tracing out the lunar effect upon the
vertical force, we have to contend with greater irregularities than were experienced in the prceeding casc of
the other component, a large share of which is probably due to the great temperature reductions required for
the magnet. Inall, 19,513 observations have been discussed and arranged for inquiry, 9,719 belonging to
western, and 9,794 to eastern bour angles of the moon. A separation of the results for winter and summer
season was found impracticable owing to the shortness of the whole series. The lunar diurnal variation,
presented analytically and graphically, shows a double crested curve, with a principal maximum a little before
the upper culmination, and a principal minimum, about 34 hours after the lower eulmination of the moon;
the average epoch of the vertical force tide is, therefore, about 13 hour apparently in advance of the culmina-
tions. The secondary wave is very feeble, its greatest value happens about nine hours, western hour angle,
and its least value about three hours before, giving a range of nearly a tenth part of the prineipal range,
which is 0.000027 parts of the force. The subject of the epochs of the lunar diurnal variation is yet very
imperfectly brought out, and more observations are desirable. The Toronto and Philadclphia curves are also
examined and their accordances or differences stated. .

The lunar effect upon the inclination and total force is obtained by a proper combination of the horizon-
tal and vertical components of the force. For the inclination we have maxima at 84. and 20%. (principal ;)
minima at 34 (principal) and 183%.; total range, 3.“6. The Philadelphia and Toronto curves are remarkably
accordant. For the total force we have maxima at 4/4. (principal) and 114., minima at 7}4. and 17%. (prineipal ;)
total range, 0.000026 parts of the force.

The ordinary observations for the determination of the magnetic elements along our eastern Atlantic
coast have been prosccuted by Assistant Charles A. Schott, who oceupied nine stations in July last. As-
sistant G. W. Dean also observed at two of the primary stations. The results found arc presented in Ap-
pendix No. 22,

Observations have been continued at Eastport, Maine, and at Key West, Florida. As heretofore the
observations are made near the middle of eacli month of the year for the maguetic declination, dip, and in-
tensity. At Key West, in addition to these, a continuous record of the three magnetic elements is kept up
by photographie self-registering instruments.

At the request of the Navy Department observations were institated last spring, by a committee of the
National Academy of Science, on the deviation of compasses on iron and iron-clad vessels in the government
serviee.

The following is a brief account of work done under my immediate direction for the compass committee
since June last. Four magnetic surveys were made of two vessels, viz: of the United States steamer Ko-
ancke, (iron plated and turretted,) and of the Ericsson battery Passaic, (ivon vessel with turret.) Another
vessel, the Moradnock, was also visited, but was only partially examined, as only part of the armor was in
place. Four reporis have been submitted by Assistant Charles A. Schott, to whom this work was intrusted.
The special points embraced in the reports are the following: First, the local deflections of the needle on
board of the Roanoke (at the Brooklyn navy yard) were ascertained at nine stations of equal elevation above
deck, and a curve of no deviation was located. Some experiments were made as to the height above deck and
above turret, at which the local deflection would disappear. At the same deck stations the horizontal mag-
netic force was measured, also the total force, both in connexion with the same elements at a shore station.
The distribution of magnetic polarity on the outer and inner surface of the turrets (gun and steering turrets)
was traced out graphically.

The second paper reports on the compasses of the Roanoke compared in two oppositc headings of the
vessel, additional observations having been made as to the extent in altitude of the local deviations. The
heading of the vessel being opposite, 8 new set of observations of deflections at the deck stations was made,
also a re-examination of the polarity of the turrets. The experiments for relative horizontal and total in-
tensity were extended to the ship’s cabin, and to the interior of the turrets. The magnetism of armor plates,
some in situ, and others in the yard of Mr. Webb, intended for the < Dunderberg,”” was examined.

The third report treats of experiments and investigations which were made on the * Pagsaic,” similar to
those above stated. These include the polarity of the turrets, and of side armor, the horizontal, and total
force below and above deck, and within the turret; also tbe local deflection of the compaee' together with
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notes on the polarity of the plating of the “Monadnock,” at the Charlestown navy yard. Some experiments
on the polarity of iron were included.

In the fourth report the results are stated of experiments for the local deflection of the compass at
various headings of the “IReanoke,” when lying in James river, Virginia, in November. By means of a
standard azimuth compass mounted on deck, the deviation of which lhad Leen determinod; simultancous
readings were taken on four other compasses. The deviations of the latter being thus determined were tabu-
lated, aud steering tables were made out.  Tlhese results were also shown graphically., A design for mount-
ing und using compasses on board of turrcted iron-clads was also submitted.

EXPERIMENTAL INQUIRIES.

Careful cxperiments were made in the early part of the present year by Assistant George W. Dean, at the
office of the Coast Survey, on two forms of the relay magnets used in long telegraph lines to repeat the gig-
nals, which led him to the conclusion that the scientific p.ineiples involved in the construetion of the instru-
ment had not been sufficiently considered.  In one set of instruments the tivie lost by breaking the cireuit
(**induction time”) varied from 0.02 of a gecond to 0.06 of a sccond, while in another the time lost varied
from 0.06 to 0.016 of a sccond. These variations would be encountered in using relay magnets in determina-
tions of differences of longitude. The subject is still under discussion experimentally, by Mr. Dean, who has
the kind advice of Professor Henry in the improvement of the construction of the instruments, and the
assistance of the best mechanicians who are occupied in such work.,  Mr. Dean’s report on the experiments is
given in Appendix No. 23.

The globe lens of Messrs. Harrison and Behnitzer bas been found, by trial at the office, well adapted to
photographie purposes. A report by the assistant in charge of the office, J. E. Hilgard, esq., on the tests to
which it was subjected before its adoption for our use, will be found in the Appendix, No. 24.

SAXTON'S HYDROMETER.

This instrument, intended to replace the ordinary hydromcter in the test of the strength of aleoholic
liquids, the importance of which has been very much increased by the new tariff and revenue laws, has been
invented by Joseph Saxton, esq., of the Office of Weights and Measures. It is thus described by Professor
J. F. Frazer, the chairman of the committee of the National Academy of Sciences, to whom it was referred
by the Office of Weights and Measures for examination: «The instrument consists of a glaes bulb of a spher-
oidal form, to which is attached a chain of one hundred links, which are smaller in proportion as they are
nearer to the lower end of the chain. For the sake of convenience inreading, each tenth link ix of « different
form from the others. The instrument is so graduated that, in pure water, at the normal temperature of 60°
Falirenheit, it floats entirely immersed, and carrying suspended its whole chain; whilst in absolute aleohol,
at the same temperature, the bulb alome floats, the whole chain lying on the bottom of the vessel. Each link
of the chain is made of such weight that the number lying on the bottom in any given mixture of aleohol and
water, at the normal temperature, represents the percentage of alcohol in that mixture. Should the ligquor
be at any other temperature, the ordinary tables will suffice for the reduction of the apparent to the true
strength.”

The committee, consisting of Professor Frazer, General Totten, Dr. Barnard, and Chancellor Chauvenet,
after a close and critical examination of the instrument, recommended its use by the gevernment in place of
the alcoholometer now used.

AIDS TO NAVIGATION.

The recommendations of assistants working on various parts of the coast, in regard to buoys, deemed
desirable as aids to navigation, will be found in Appendix No. 29. The list contains, in particular, the re-
commendations of Assistant Edwards for buoys to mark the channels into Carver’s harbor, (Penobscot bay,)
and those of Lieutenant Commander Phelps for the rock on which the steamer Great Eastern struck in 1862,
The recommendations of that officer in regard to the buoys of the Potomac are also given, and those of other
assistants in different sections of the coast.

In continuation of the work of last year, the party of Assistant Boutelle set the buoys needed at the
entrance of Ossabaw sound, having rendered similar duty at all the principal entrances uscd by the South
Atlantic blockading squadron.

OBITUARY.

Major E. B. Hunt, of the United States engineers, though relieved beforc the commencenent of the
3cs
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war from service on the Uoast Survey, maintained a most active interest in its welfare and progress, and in the
subjects embraced by or contributing to its operations. His sudden death was appalling to us, occurring as
it did at the very time we were about to call upon him for services which were so much in his line that there
was no doubt he would cheerfully have rendered them, had his professional duties permitted. He was
occupied,-indeed, to the full extent of the eapabilities and physical power of an ordinary man, but his great
mental aetivity and bodily strength made it appear as though there was no limit to his power of undertaking
congenial work. As an officer of engincers, he had oceupations connected with the defence of New Haven,
of New London, of the western entrance into Narragansett bay, and of the city of Providence, R.I. As an
experimentalist, he was engaged, under the auspices of the Navy Department, in perfecting his sea-miner or -
submarine projectile, for operations offensive and defensive against vessels in harbor defence.

Major E. B. Hunt was born in Allegany county, New York, in 1822, and entered the Military Academy
at West Point in 1841. He graduated first in his class, and was commissioned in the corps of engineers, in
which he rose to the rank of major. '

The habits of study which belonged to his youth adhered to him in manhood, and the powers of bis mind
were always kept alive by close reading, and by original researches in mechanical and physical philosophy.
Gencral speculations were more congenial to his mind than detailed investigations, and while occupied with
manifold professional duties, he was especially at home on the meetings of the American Assaociation for the
Advancement of Science, to which he contributed numerous papers. He found a congenial field of operations
in the office of the Coast Survey, where he served during three ycars, (1851—1853,) always eager for
improvement, and contributing liberally his ideas towards progress in its various departments. His love of
system induced him early to propose an index of the scientific papers published throughout the world, and
he had made, when the absorbing duties of the war took him to other ficlds of labor, considerable progress in
a special index for the subjects embraced in this work. The extensive plan matured by the Royal Society
at the suggestion of the Smithsonian Institution of the United States, and of the British Association for the
Promotion of Scicnee, had rendered this work comparatively of little moment, and I suppose Major Hunt
had yielded, though with reluctance, to this necessity of the case. Classification was such a favorite mental
occupation with him that he was tolerant of labor which is generally found to be disgusting to men of his
mental calibre and success in original investigation. It may truly be said of Major Hunt that he mever
changed his place or opportunity of observation without producing something on the facts, relations, and
causes of things observed. This general habit of investigation won for him the acquaintance of a large eircle
of scientific men who have shown their appreciation of his mental culture and original thought by the
expressions of their profound regret at his decease. The melancholy termination of a distinguished career
is thus stated en the anthority of Colonel Richard Delaficld, of the corps of engineers, by Professor Alex-
ander C. T'wining, who attended, as a delegate from the Connectieut Academy of Sciences, the funeral of
Major Hunt, at West Point, on the 5th of October, 1863, a few days after he had breathed his last at the
New York navy yard.

“Major Hunt was practicing, at a placc about five miles below the navy yard at Brooklyn, in experi-
mentg upon his new invention for breaking through the armor of iron-plated ships. His gun had just been
fired from the upper deck—being itself on the deck beneath. Terceiving an effect that was wrong, Major
Hunt passed part way down a ladder into the apartment below, but soon made his way back and lifted his
hand for help. The fact appears to have been that the missile had been thrown backward, instead of forward,
out of the gun, and the gun-room, from which the experimenter was escaping, had become full of an irrespir-
able gas from the burning composition. The lifted hand was caught by one of the laborers on deck, but
could not be held, and Major Hunt fell into the hold with his face down and immersed in water. He was
followed by the laborer, who turned his face upward, but could do no more. Afterwards a fresh hand went
down and fastened a rope around the body, but not gecurely, for in the after lifting, when partly accomplished,
Major Hunt slipped through with a second fall. He was not brought up until the gas was dispersed or
absorbed by water thrown down. Then he was taken to the navy yard, but in an insensible condition, and
surgical aid was obtained not till then, and then in vain.”

In Appendix No. 25 will be found a list of the scientific papers published by Major Hunt. A monument
of his labor is in the ten-years index of the annual reports of the Coast Survey, published in the volume for
1854. It has not been reserved for him to repeat this onerous task a second time, a task for which he was
probably better qualified than any other man living, and which we were about to ask him to undertake when
the shock of his death came suddenly upon us.
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PART IL

Under the head of Sections, beginning at the northeastern boundary of the United States, and passing
from north to south along the Atlantic coast, and in a reverse order on the Pacific, will now be given state-
ments of the work done by each party during the surveying year. The triangulation will generally be no-
ticed first, and in proper order the topography and hydrogaphy, each being, as far as practicable, arranged in
the geographical order in which the sections follow each other.

"SECTION I.

FROM PASSAMAQUODDY BAY TO POINT JUDITH. INCLUDING THE COASTS OF THE STATES OF MAINE, NEW
. HAMPSHIRE, MASSACHUSETTS, AND RHODLE ISLAND —(Skercnes Nos. 1 axp 2

The field-work done in this section has oceupied sixteen partics during the working season of summer
and autumn, viz: three partics in triangulation, six in topographical surveys, and four in hydrography. Two
others were employed in determining the magnetic elements, and one in observations on tides and currents.
Nearly all of the assistants thus engaged had been in service in the carly part of the year in various sections
of the Atlantic coast now under binckade. Their transfer from the southern gections will be referred to gon-
erally in the separate notices, which follow, of work done in each of the sections of the Atlantic and Gulf
coast. The progress made in the survey of the coast of New England will be deseribed in the following order:

1. Triangulation of Letite Passage, completing the preliminary work required in Passamaquoddy bay.
The triangulation is now connected from Mount Desert eastward through the bay and into the mouth of the
St. Creix river.

2. The triangulation of the coast of Maiue, in the vicinity of Blue IIill bay, for connecting with the
work noticed above, at Mount Desert.

3. Triangulation of the Penobseot river in connexion with the last, and extending from Castine to stations
above Bucksport.

4. Detailed topography of Moose island, (Passamaquoddy bay,) including the vicinity of Eastport, Maine.

5. Plane-table survey of the coast of Maine, east of Frenchman’s bay, comprising Winter harbor and
Progpect harbor.

6. Topography of the western shore of Penobscot bay above Clam cove, including the harbors of Rock-
port and Camden.

7. A detailed plane-table survey of the shores of St. Greorge’s river from the narrows up to Thomaston.
Supplementary triangulation was made for this work, and for extending it southward.

8. 'The topography of Middle bay and Maquoit bay, west of Harpswell. This work connects with, and
essentially completes, the detailed survey of the shores of Casco bay.

9. Shore-line survey of Providence river, Greenwich bay, and Wiekford bay, connecting with previous
work, and completing the preliminary survey of Narragansett bay, Rhode Island.

" 10. Off:shore soundings across Jeflrey’s ledge, off the coast of New England, and the development of
position and depth of numerous detached rocks iu the approaches to Portland harbor.

11. Hydrography of the western approach to Penobscot bay, joining with in-shore soundings at Man-
hegan island, and extending northward and eastward to White Iead. Bulwark sheal and the vicinity of
Yapor rock, off Portland entrance, were also sounded by this party.

12. Rockland harbor, thoroughly sounded, including its approaches on the western side of Penobscot bay.
The same party determined the position for buoys to mark the channels which lead into Carver’s harbor, at
the entrance of Penobscot hay.

13. The sounding of Maquoit bay and Middle bay, westward of Harpswcll, Maine. This work com-
pletes the hydrography of the upper part of Casco bay.
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14. Determination of the magnetic declination, dip, and intensity at Portland and Bangor, Maine, at five
intermediate stations, and at Ivy Hill and Tashua, Connceticut. Magnetic observations have also been made
at the station in Eastport, Maine.

15. Observations were made for a speeial study of the tides and currents of Boston harbor, particularly
of the Fort Point channel and South bay. The currents in Martha’s Vineyard sound were obsexved by the
same party, and hydrographic developments made in Wareham and Sippican harbors.

16. 'I'idal obscrvations at 1Castport, Maine, and at the Charlestown navy yard, Mass.

Qpjice-work.—The engraving of Portland harbor as a finished chart has been completed ; the drawing
and engraving of preliminary charts of Dutch Island Larbor, Bristol harbor and Coaster’s harbor, Narragan-
sett bay, have been completed. Progress Las been made in the drawing and engraving of the chart of Ken-:
nebee and Sheepseot rivers, Maine; and of coast charts No. 7, Muscongus bay to Portland, Maine; No. 8,
Seguin island to Kenncbunkport, Maine; No. 10, Cape Ann to Plymouth, Massachusetts, and No. 11, Ply-
mouth to Hyannis, Massachusetts. The engraving of coast chart No. 9, Cape Neddick to Cape Ann, Massa-
chusetts, and of Barnstable harbor, as a finished map, has been continued ; the drawing of a chart of Rock-
Taud harbor, Maine, has been commenced ; additions have been made to preliminary coast ¢hart No. 3, Cape
Small Point to Cape Cod, and to the progress sketches of the section; and a new progress sketeh, showing
the primary triangulation and the connexion of the base lines in Sections I and II, has been drawn and en-
graved.

Triangulation of Passamaquoddy bay and adiacent coast of Maine—The secondary triangulation ex-
ecuted this year Dy the party of Sub-Assistant ¥. P. Webber, has embraced the Letite Passage aud Deer
island, and completes that required for the survey of Passamaquoddy bay. On the British side of the north-
eagtern Loundary points were determined sufficient to show in connexion the shore and islands of the bay
and the adjacent shore of the provinee of New Brunswick, as far from the coast as St. Andrews.

From the Passamaquoddy entrance Mr. Webber has also completed the secondary triangulation of the
coast going southward and westward to Machias, as shown on sketeh No. 2, which accompanies this report.
Tlec secondary work was kept in connexion with the primary triangulation by taking in the first order stations
Howard, Trescott Rock, and Chameook, and observing on their signals from the stations occupied this seagon,

The party of Sub-Assistant Webber took up this duty in the middle of June, having the schooner Hassler
for transportation. At station Bell, marked on the sketch, a tripod and scaffold signal forty-five feet high was
required to connect the points on Machias bay with stations intended to be observed on in Passamaquoddy
bay, the country in the intervening region being made up of heavily weoded hills.  In passing along the
coast, between Frescott Rock and Machias, a tertiary triangulation wag made, and points determined for the
survey of Little Kennebee river.

At six of the stations occupied by Mr. Webber vertical angles were measured on twelve oth(rs, and re-
corded, with descriptions of the stations observed on. The records in duplicate of the horizontal angles, de-
scriptions of the signals used, notes for identifying the stations, and the computation of results by Sub-As-
sistant Webber, have been received at the office.  'T'he field-work he reports as having been much hindered
by the prevalence of fogs.

Beginning at the northeastern boundary of the United States, the secondary triangulation of the coast
of Maine is continuous, and complete to the vicinity of Mount Desert island, as may be scen by reference to
the progress sketch. The part eastward of Machias, taken up at midsummer, was completed by the 12th of
October, when Mr. Webber had earried the work to the mouth of the St. Croix.

The following synopsis comprises the statistics of his work preceding that date.

Signals erected . .. ..o il 44
Stations oecupied. oottt i it ie i 23
Angles measured. - o .. L. oLl iiieaiieil e 495
Number of observations. .. ... ... ... 2, 940

The instruments used were the ten-inch Gambey theodolite, No. 63, and the six-inch Brunmner, No. 61.
Fifty-four points were determined in position by horizontal angles.

Sub-Assistant Webber in his field report expresses his obligations for the intelligent services of Mr. John
Odell, of Eastport, who volunteered as aid for the work in Passamaquoddy bay, and, by his knowledge of the
signals used by Assistant Boutelle in laying out the secondary triangulation, rendered effective assistance.

On the 15th of October the schooner Hassler was taken to Portland and laid up.
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Triangulation of Blue Hill bay, Maine—This work was continued by the party of Assistant G. A.
Fairfield, after the completion of measurements at the end of July, at station Patterson, (sketch No. 2,) on
the west side of the Penobscot, which is in connexion with the triangles carried last scason over Isle au
Ilaut bay, and also in connexion with the work laid out for the present secason. The party used the schooner
James Hall for transportation. Nine signals were erected, ten stations occupied, and one hundred and six-
teen angles measured by seventeen hundred and forty-nine observations with the ten-inch theodolite, No. 91.

It will be seen by the progress sketch that the triangulation already done, requisite to define this part
of the coast of Maine in outline, and the islands lying off the coast in position, is in full connexion with the
primary work.

Assistant Fairfield continued the triangulation in the vicinity of Blue Hill bay wuntil the 10th of Octo-
ber, and then returned the vessel to New York. e had employed the first part of the surveying year in
Section IV, in which duty, as also in that on the coast of Maine, he was aided by Mr. Horace Anderson.

This party rendered effective assistance to Captain Casey, of the Engincer department, as did several
others in the section. Their serviees in furnishing information connected with the question of defences at
Belfast and Eastport have been highly commended by the chief engincer.

Triangulation of Penobscot river, Maine —Assistant 8. C. MeCorkle took up this work on the 23d of

July, with a party in the schooner Torrey, starting at the line ¢ Patterson—Castine,”

shown on the progress
sketch No. 2. He had previously evected some of the signals necessary, and in the course of the season,
which terminated on the 12th of Oectober, set up fourteen in all, of which nine were tripod signals. These,
as will be seen by the sketch, extend the triangulation of the Penobscot river as far up as North Bucksport.
The stations have been selected for continuing the preliminary work to Bangor. Of the work of the present

geason the following are statistics :

Bignals erected . . ..ot on i 14
Stations occupied .. ...l 13
Anglesmeasured. .. .. o ... L.l i 289
Number of 0bServalions. - o o oo it e et e e e e mean meeeeeeaaae e 3,968

The horizontal angles were measured with the Gambey theodolites, ten-inch, No. 74, and six-inch, No. 29.

The present working season, as reported by Assistant MeCorkle and others engaged on the coast of
Maine, was more than usually unfavorable. After discharging his party, Mr. MeCorkle laid up his vessel at
Portland.

In referring to the aid given by this party and others, in detailed information respeeting sites at Bel-
fast and Eastport, for works of defence, Captain Casey remarks: «“Their instrumental observations, and the
maps furnished me by tliem, were of great value in furthering the wishes of the government, for the establish-
ment of field works at these places.”” This acknowledgment was transmitted to me tlrough the office of
the chief engineer.

Topography of Passamagquoddy bay, Me—The progress made in the plane-table survey of Passama-
quoddy bay, up te the present time, is shown on sketeh No. 2. Most of the outline work was done in the two
previous seasons. In the ficld-work of this year, Sub-Assistant W. H. Dennis commenced on the 1st of
July, and ran the low-water line of the vicinity of Eastport harbor. He then filled in the details of topography
on Moose island, and completed the plane-table survey of the town of Eastport. The town of Lubece was also
surveyed, and is shown on the sheet which contains the topography of Moose island. The detailed work
was continued until the 15th of October. Mr. R. H. Talcott was attached to this party, and aided in the
plane-table survey. The statistics are as follows :

Shore-line traced . .. ... ... ... ... r e e e ieaeeeaaaam e 13 miles.
T R 33 «
Area of topography, (square miles) . ... ... ... oot 7%

Tn the course of the season Mr. Dennis rendered service to the Engineer department by information
which was found useful by Captain T. L. Casey. in locating defensive works. e also assisted in laying
the works out after the sites were selected. This and similar serviec rendered by other assistants in this
section has been acknowledged in communications addressed to me from the office of the chief engineer.

The oceupation of the party of Sub-Assistant Dennis, during the first half of the surveying year, will be
stated under the head of Section V.

Topograpky of Winter karbor and adjacent coast of' Me—The plane-table survey east of Frenchman’s
bay, Maine, wae resumed by Sub-Assistant Cleveland Rockwell on the 9th of September. His party had
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been organized for this work early in the summer, but was soon after dishbanded in consequence of the emer-
gency for the services of Mr: Rockwell near Philadelphia, where he was engaged until the 18th of August.
The schooner Caswell was then without delay fitted and sent to Winter harbor, (sketch No. 2,) to complete
the plane-table survey, and extend the coast topography eastward. Mr. Rockwell completed the survey of
the harbor and that of Schoodic Point, and the islands in its vicinity, by the 8th of October, running ten
miles of shore-line, and filling in with details an aggregate of four square miles of area. He was then re-
assigned to duty in the military department of Virginia and North Carolina, where he had been in service
during the early part of the year. At the request of Major General Foster he is now engaged in topographi-
cal duty with the army corps in Tennessec. The previous service of Sub-Assistant Rockwell will be stated
under the head of Scetion IV.

Topography of Camden kharbor and Rockport harbor, Me—The plane-table survey of the western side
of Penobscot bay was resumed by Sub-Assistant F. W. Darr, on the 1st of July, at Clam cove, to which
point the detailed topography of that side of the bay had been carried in previous scasons by Sub-Assistant
Ferguson. The following iz an extract from the report of Mr. Dorr, who continued the survey until the 1st
of October: )

“From Clam cove the topography was extended northward to a point about two miles north of Camden
harbor, and was earried back from the shore of Penobscot bay, an average distance of a mile and a half.
Many of the prominent. elevations, ag Beach Hill, Mount Beattie, and Mount Megunticook were thus ineluded,
ranging in height from five hundred to fourteen hundred feet; also, the villages of Rockport and Camden,
with their approaches.

“The shore-line, which includes the small harbors of Rockport and Camden, is much broken, and mostly
rocky and bold. There are many ledges lying off the shore at distances varying from a few hundred yards
to as much a8 a mile. Most of these arc visible only at low water. They have been carefully determined
in position and marked on the topographical sheet.”

Sub-Assistant Dorr was aided in field duty by Mr. J. F. McCabe. A summary of the plane-table
statistics is here given: .

. Shore-line traced . - . o ... L e eac e aaa e 163 miles.
Roads surveyed. .. ooemo i i i i et ieae e 48 =
Area of topography, (square miles)o.. oo oo 134

The locality of the work is shown on sketch No. 2.

Under another head in this report reference will be made to the previous duty of Sub-Assistant Dorr, He
is now at Chattanooga, Tennessee, engaged in topographical service for the use of the army under Major
General Grant. The sheet of work done in this section is now at the office.

Triangulation and lopography of St. George’s river, Me—For the planc-table survey of tliis river,
which is in continuation of his work of last ycar, Sub-Aseistant Charles Ferguson determined additional
points by a triangulation from the entrance as far up as Thomaston. Ficld operations were commenced on
the 12th of June with a party in the schooner Bowditeh, and on the basis of the triangulation the topography
was taken up on the 24th, in the vicinity of Thomaston. Irom thence down the river the shorelines were
traced to the Narrows, (see sketch No. 2,) and a detailed survey was made, extending about a mile back from
either bank of the river. The contour of hills within that limit are embraced amongst other natural features
on the sheet, as are also the several indentations or coves between the Narrows and Thomaston, the river
being at some points a mile aud a half wide, and at others quite narrow. The two main roads which pass,
one on the east, and the other on the west side of the St. George’s below the town, were each traced about
eight miles, and are included on the plane-table sheet. It has marked on it also the positions of the buoys
which define the channcl above the Narrows. Mr. Ferguson continued the topographical survey until the
25th of September. He then occupied additional stations below the Narrows for the survey of the entrance
of the 8t. George’s, and was so cuployed until the 12th of October, when he dischiarged his, party for the
season. The statistics of the field-work are as follows:

Shore-line surveyed. ... .o i . 37 miles,
B £ 14 £ 34 i
Area of topography, (square miles). .. ... ... ... Lol 123

The village of Thomaston was surveyed, and is represented on the topographical sheet which has been .
inked by Sub-Assistant Ferguson and turned in at the oflice.
Mr. Ferguson had been previously employed in plane-table duty in Section IIL.
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Topograply of Maguoit bay and Middle bay, near Harpswell, Me——1In continuation of the plane-table
survey of the upper shores of Casco bay, Assistant A. W. Lougfellow took up the work on the 15th of July
with a party in the schooner Meredith, at Little Flying Point. Thence on towards the northward and east-
ward, he extended the detailed survey until the middle of October, when he had ineluded the shores of Maquoit
and Middle bays, (sketch No. 2,) the small peninsula between them, the islands in Middle bay, the principal of
which are White’s and Biveh island, aud a part of Harpswell Neck., The roads communicating with the
interior, immediately adjacent to the shores, are also ineluded on the plane-table sheet.  Tracings of shove-
line and points were furnished from this work to the hydrographic party of Assistant Gerdes, and the shore-
Iine was run in advance to facilitate progress in the soundings. The statistics of the topography are as
follows :

Shore-line surveyed . .. ... ...l 42 miles.
o O 22 o«
Area of detailed topography, (square miles) ... . ... .. ... . .. ... 8

At the close of the working season of last ycar Assistant Longfellow took charge of the vessels used
by parties in this section, and had them properly laid up for the winter at Portland. Before taking the field
in July he attended to their repairs, and as ealled for, turned them over to the parties to which they were
assigued for the field-work of the present season. The schooner Meredith, used by his party, is now laid up
at Portland. .

During March, April, May, and June, of the present year, Mr. Longfeliow kept records of the temperature
of the air, and also of the water of Portland lharbor, at depths of three, six, nine, and twelve feet, recording
mostly at high water. Three observations were made daily, including readings for the speeitic gravity of the
water..

Plane-tadle survey of Narragansett bay, Il. I—The preliminary survey of Narragansett bay has been
completed by the party of Assistant A. M. Harrison. The work done this season comprises Providence river
up to the city of Providence, and the shores of Greenwich and Wickford bays. Tor the shore-line survey,
Mr. Harrison laid out aud measured a triangulation taking in the greater part of the ground which was to be
passed over by the plane-table party. Sketeh No. 1 shows the limits of the work done in the preseut year.
The party began their work on the 29th of June with the schoener M. L. Stevens, and closed on the 15th of
October. : o

Sub- Assistant Charles Hosmer and Mr. . W. Bache were attached to the plane-table party. Mr.
Hosmer, who had been previously employed in Sections VII1 and 1X, was reassigned in the latter part of
September to duty for the army of Major General Banks.

Assistant Harrison had in the early part of ihe season made detailed surveys for engineering purposes
on the Potomae. He is now employed in inking the sheets of his survey of Narragansett bay. Mr. Bache
has been assigned to field service in Section II. On closing the work in Narragansett bay, the vessel used by
this party was laid up at New York.

In his triangulation, Mr. Harrison occupied ninetcen stations, and determined eighteen points by the
measurement of eight hundred and thirty-two angles. The topographical statistics are as follows:

Shore-line surveyed. . ..o it i it e aeicea e aeaaaaann 81
Creeks and ponds. .. ..o it i ittt e it aaann 7
Roads. . oo i e e iiecte i naaann 13
Area of topography, (square miles)..... ... ... ..l iiiiiieaiaaaa 5

The shore-line from Narragansett ferry to Wickford bay was furnizhed for the use of the Engineer
department at the request of the late Major E. B. Hunt.

Hydrographky of Jeffrey’s ledge.—~T1he more than usually unfavorable weather in this section prevented
the completion of work on the various ledges off the coast of New England by the party of Lieutenant
Commander T S. Phelps, U. 8. N,, Assistant Coast Survey, in the steamer Corwin. He was able, however,
during a few days of August and September, to make soundings at the north and south ends of Jeffrey’s
ledge, and to run a line with soundings between the two localities. The depth found on the ledge, which
seems to be a prolongation of Cape Aun, varied between twenty-two and thirty-three fathoms. Licutenant
Commander Phelps reports that the tide sets strong over it both at flood and ebb, the former to the north-

ward and eastward, and the latter to the southward and westward, though varicd somewhat in direction by
the wind.
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The following are the statistics of this work:
Miles run in sounding. . ... ...t i e i a e 276
Number of soundings. ... ..o i i i e et 408
Iydrography of the approaches to Pemobscot bay, Maine—~The in-shore soundings along the coast of
this section have been extended from Manhegan island northward and eastward, so as to include the western
approach of Penobscot bay, as far in as White Head light. Acting-Assistant Edward Cordell resumed work
on the 16th of June, joining nesr Manhegan island with the hydrography of the approaches to Muscongus
bay, which had been executed in a former season by Lieutenant Commander Phelps. The space included in
this season’s work stretches about fifteen miles along shore, with an average breadth of nearly nine miles:
The deepest water sounded (58 fathoms) was found in the vicinity of Manhegan island. Sketeh No. 2 shows
the progress made by the party of Mr. Cordell with the steamer Vixen. T'wo miles west of the north end of
Metinic island the soundings developed a ledge having only eleven feet on it at mean low water. This ledge
is reported by Mr. Cordell as being very little known, though several vessels have struck on it in beating in
and out of Penobscot bay. Other ledges outside and to the southward of the channel were developed in the
course of the working scason, and are shown on the hydrographic sheet. In connexion with the soundings,
tides were observed in Herring Gut harbor day and night for a period of seven weeks, the work of the party
being closed on the 5th of August. The statistics are as follows :

Miles run in sounding..... et eene eiesieeeiiaisa st 853
Angles measured. . ..o vt i i e e e e e e e e 3,787
Number of soundings ... .. et iaeaa st ee s e «o. 5,974
Area of hydrography, (squaremiles). ... ... .o it iiiii il 134

The steamer Y-}-&E having been on duty previously in Seetion VI, and much in need of repairs, returned
to New York and was there refitted.

The chart of work done at the entrance of Penobscot bay has been plotted, and is now in the office, with
the records of soundings, angles, and tidal observations.

Mecssrs. L. A. Sengteller, H. M. DeWees, and Gershom Bradford served as aids in the hydrographic party.
"The first-named aid is now in service at Charleston bar, South Carolina, with the party of Assistant Edwards,
and the second with Sub-Assistant Bradtord in Seetion IV,

Hydrography of Rockland harbor, Me—This work was taken up on the 3d of July, and was completed
at the end of August by Assistant W. 8. Edwards, with a party in the schooner Arago. The topography of
the shores of the harbor having been executed previously, the engraved chart of the vicinity, in preliminary
form, is given with this report, (sketch No. 3.) Its position with reference to the waters of Penobscot bay
is shown on sketch No. 2. Mr. Edwards was aided in this duty by Mr. F. H, Dietz, and was joined before
its close by Mesars. Efffjﬁ?{ Ergzgf¥. kkjr., and H. G. Ogden.

The following is a summary of the statistics of work :

Miles run insounding. . ..ot i e e e e 199
Anglesmensured. ... .oii it e e e st e 2, 266
Number of soundings . . .. i e e e e 9, 188

The party erected and observed on fifteen signals in prosecuting the hydrography, and kept a record of
the rise and fall of the tide as usnal.

On the night of the 24th of August Assistant Edwards was applied to by the anthorities of the town of
Rockport to assist in preventing a popular outbreak, which was apprehended by them as imminent. He
moved up immediately with the Arago, and placed himself and party at the disposal of the mayor, but for-
tunately no occasion arose for further proceedings.

The original hydrographic sheet, containing the soundings made in the vicinity of Rockland, has been
filed in the office, with the records pertaining to the work.

The aids of the party and the schooner Arago were transferred to Section IT in September. Assistant
Edwards completed arrangements before the close of that month and returned to Section V, where he had
been engaged during the first half of the surveying year. His services in furthering the interests of the
Engineer department by farnishing information to Captain Casey respecting the sites for defensive works near
Rockland, have been officially acknowledged.

Hydrographic examination of the approaches to Carver's harbor, ( Penobscot bay,) Me—The party of
Assistant Edwarde being at Rockland in the middle of July, attention was called by the Hon. Samuel C. Fes.
genden to the large general interest that would be served if positions were indicated suitable for buoys to mark
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the approaches to Carver’s harbor. Of the very large number of vessels that pass through the channels, three
hundred are employed in carrying granite under government contracts. I at once issued instructions to Mr.
-Edwards, and the needful examination was made without delay. Twelve positions were selected by him, and
the particulars concerning them communicated in his report, a copy of which was tranemitted to the chairman
of the Light-house Board in September, together with recommendation that buoys be placed in the several
positions assigned. A list of the aids to navigation thus recommended is comprised in Appendix No. 29.

Assistant Edwards was accompanied in this service by Captain J. K. Thomas, of Rockland, Maine, by
whose intimate knowledge of the locality and effective co-operation the work was greatly furthered. The po-
sition of the harbor, being an indentation of one of the islands which lie between Isle au Haut and Owl's
Head, at the entrance of Perobscot bay, is shown on Sketeh No. 2.

Hydrographic developments in the approackes to Portland harbor-—Special examinations made this
season by Lieutenant Commander Thelps, with a party in the steamer Colwin. and by Acting-Assistant Cor-
dell, have developed a number of rocks and ledges, the existence of which has been generally but little
known, though most of them lie near the direct approaches to Portland harbor. Of these, the first one cx-
amined was “Old Anthony,” near which a second rock was supposed to exist called “ Vapor Rock.” Sep-
arate searches made by the two parties show that the two names in use should properly apply to the same
rock. 1t has, therefore, been marked on the engraved chart of the entrance to Portland harbor « Old Arthory
or Vapor Rock,” being locally well known by the name now appended. The least depth on it is twenty feet
at mean low water.

Abocut a mile to the southward and eastward of Vapor Rock, Lieutenant Commander Phelps developed
the Western Hue-and-Cry, finding on it twenty-seven feet at mean low water.

To the northward and eastward, and about two miles from the last mentioned, Corwir Rock was devel-
oped in position and depth, (twenty-four and a half feet at mecan low water,) and named after the steamer which
carried the hydrographic party. About a mile further in the same direction Lieutenant Commander Phelps
sounded across West Cod Ledge, finding in one place thirty-three feet of water. In a subsequeut examina-
tion as little as twenty-six feet was found. Bulwark Shoal, lying further out, but in the same course, was
thoroughly sounded by Mr. Cordell, who reports fourteen feet at mean low water as the least depth. This
return i8 confirmed by the lines incidentally run by Lieutenant Commander Phelps while verifying former
soundings in that vicinity.

Nearer to Portland entrance, and not more than a mile and a half eastward from Portland light, Lieu-
tenant Commander Phelps determined in position Witck Rock, with only twenty-four feet, and to the south-
ward and westward of it Pine Tree Ledge, with as little as twenty-one feet, and Willerd’s Rock, with thirty~
one and a half feet at mean low water. These recent developments have all been included on the engraved
chart. The particulars concerning them, as to bearing and distance from points well known, were published
collectively in a Notice to Mariners in September. Pine Tree Ledge, having been sounded subsequently, was
named in a separate notice. The bearings from the other are given in Appendix No. 5. In making these
several developments eight hundred and twenty-uine angles were measured, and two thousand threec hundred
and twenty casts made with the lead.

In subsequent examinations made in the middle of October, Mitckel's Rock was devcloped off Cape Eliz-
abeth, and a depth found of thirty-one feet; also East Cod Ledge, with a depth of forty-five feet at mean
low tide. The sca breaks on this ledge during heavy gales. In running in the vicinity of Corwin Rock, at
the same time, Lieutenant Commander Phelps found and reported in reference to a sharp point on which there
was as little as twenty-one feet. Hound Rock, a little to the eastward of Bulwark Shoal, was found to have
twenty-nine feet of water, and a rock midway between that shoal and West Cod Ledge as little as twenty-
five feet.

Hydrography of Casco bay, Me—The soundings made this year by the party of Assistant F'. H
Gerdes in Maquoit bay and Middle bay, (see Sketch No. 2,) complete the hydrography required for the
finished chart of Casco bay. As already mentioned, under the head of topography, the necessary shore-line
was run and furnished by Assistant Longfellow.

Asgistant Gerdes resumed duty afloat on the 1st of July with the schooner G. M. Bache, and returned
to New York in the latter part of September. Sub-Asgistant G. T. Iardella was attached to his party.
Sub-Assistant Fendall, who had been on field duty, which will be stated under the head of Section VII'L
Joined the party in August, and assisted during the remainder of the season. Mr. T. C. Bowie served as aid,

having been previously employed in Section 11I. The soundings made this year, as will be seen by the
4cs
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sketch, complete the hydrography which was outstanding on the western side of Harpswell Neck. The
statistics are as follows:

Miles run in sounding. . ..ot iiiini it eiiiiici e cie e 176
Angles measured. ... ..ccno i i i e ticaaaaaaaeaaaa 1,576
Number of casts of the lead. ... .. ... . it i iincaaaan 11,653

During August the tides were observed daily at two temporary stations. At another station eonsecutive
observations were made for seven days to determine the plane of reference for the soundings. Bad weather
and prevailing fogs hindered the work of this as of other parties on the coast of Maine.

The sheet containing the results of soundings in Middle bay and Maquoit bay has been inked, and is,
now at the office with the records which pertain to it, of angles and soundings.

Assistant Gerdes and Sub-Assistant Fendall are preparing to resume duty on the Mississippi, in
continuation of the service which was done last year in Section VIII. The last named passed the greater
part of the month of October in surveying duty for the army near Chattanooga, but early in November again
rejoined Admiral Porter. )

Magnetic vbservations—In continuation of the series of determinations commencéd several years ago,
Assistant C. A. Schott was temporarily detached from the charge of the computing division of the office, and
occupied several stations on the coast of Maine in the month of July. At Portland two stations were
occupied, one near the observatory, and the other on Bramhall’s Hill, the declination, dip, and magnetic
intensity being determined at both. Preceeding eastward, the three clements were in like manner ascertained
at Harpswell and Freeport, on Casco bay, at Bath, on the Kennebec, and at Rockland and Belfast, on the
Penobscot. The magnetic dip and intensity were determined alse on Thomas’s Hill, at Bangor, which had
been occupied by my party in the course of the primary triangulation in 1857.

For his observations Mr. Schott used the magnetometer No. 3 and the Barrow dip circle No. 8. Time
was recorded on the Hutton chronometer No. 211. The astronomical azimuth was determined by observa-
tions upon the sun.

Mr. E. H. Courtenay accompanied Assistant Schott as aid, and recorded the observations. The results
are given in tabular form in Appendix No. 22.

At Eastport, Maine, the series has been kept up regularly of observations during four days about
the middle of each month of the year. As during the three years preceding, the observations have been
recorded half-hourly for the three maguetic elements. The station at Eastport has been in charge of Assistant
Edward Goodfellow during the entire surveying year. Similar observations are made at Key West, Florida.

Physical survey of Boston harbor—In August and September Assistant Henry Mitchell carried
forward the physical examination of Boston harbor, under the direction of the United States commissioners,
but at the expense of the city government of Boston. He also made similar examinations in South bay and
its approaches, the expenses of which were met by the commissioners on harbors of the State of Massachu-
setts. The results of these investigations will appear in the reports of the United States commissioners.

Assistant Mitchell was aided in the work at Boston by Messrs. C. P. Dillaway, A. M. Wetherill, and
J. W. Brown. Mr. H. W. Longfellow, who had formerly aided in this party, resigned on the 5th of June.

Currents of Vineyard sound, Mass.—The hydrographic party of Assistant Mitchell, after the completion
of duty in Section 11, made some special current observations in Martha’s Vineyard sound for the purpose of
ascertaining the eurve of velocities for tidal currents at different depths. This locality was chosen on
account of its strong tidal drifts and absence of river outflows.

Mr. Mitchell reports that he found a uniform motion at all depths to ten fathoms, a result quite in contrast
with those obtained in harbors and rivers. The value of such experiments iz great, for it enables us more
easily to distinguish among the complications in New York harbor and elsewhere the comparative parts taken
by the river and the tidal currents in bringing about the observed hydrographic changes.

Hydrography of Sippican harbor, | Buzzard’s bay, Mass. )—The harbor of Sippican and its approaches
were sounded in the latter part of October by the party in the schooner Dagg, In the approaches from
Buzzard’s bay several dangerous rocks and ledges were carefully developed, and some of more or less
importance in Sippican harbor. The statistics of the hydrography are as follows:

B ) T o ¢ 14634
Angles measured.... .. .. ... ... L. Ll il 2,177
Castsof the Jlead. . .. .. . cuo il et i it iaee taianen 10,356

Messrs. Dillaway, Wetherill and Brown aided Mr. Mitchell in duty afloat.
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Tidal observations.—The series of tidal and magnetic observations at Eastport, Maine, was kept up by
Mr. R. H. Taleott until November, 1862, when he was assigned to field duty with a surveying party on the
coast of Georgia. Assistant Edward Goodfellow has had charge of the station during the .year just past.

At the Charlestown navy yard, Massachusetts, Mr. T. E. Ready has continued an unbroken series of
observations on the tides with an ordinary box-gaunge.

Meteorological observations have been recorded regularly at both of the permanent stations in New
England.

SECTION ITI.

FROM POINT JUDITH TO CAPE HENLOPEN, INCLUDING THE COAST OF THE STATES OF CONNECTICUT, NEW
YORK, NEW JERSEY, PENNSYLVANIA, AND PART OF DELAWARE.

The following work has been executed in thig section:

1. The primary triangulation has been extended from the Epping base, in Section I, to Long Island
sound, by observations at Ivy Hill and Tashua, in Connecticut, for connecting that base with the one on
Fire island.

2. Triangulation has been made in extension of that on the eastern gide of the Hudson river, and a
connexion across to the primary work has been effected.

3. Verification work has been done at stations on the coast of New Jersey in the vicinity of Shark river
and Manasquam inlet. The same party has also commenecd a triangulation of Absecum inlet for the plane-table
resurvey.

4. Examination of the shore-lines of New Haven harbor, Connecticut, for comparison with the engraved
chart of 1846. The comparison shows that no material changes have taken place in the natural features of
the harbor shores.

5. Plane-table resarvey of Sandy Hook, for comparison, and to determine the progress and cause of the
alteralions there going on.

6. Surveys of sites, contour of ground, and general reconmnaissance under the direction of the superin-
tendent, as chief engineer, have been made for the military defences of Philadelphia.

7. The position and gencral dimensions of the ledge upon which the steamer Great Eastern struck in
1862, and the depth of water upon it, have been determined.

The same hydrographic party resurveyed part of the main channel of New York harbor to determine
a question which had been referred by the pilot commissioners.

8. Completion of the hydrography of Hudson river by soundings between Coxsackie and New Baltimore
and between Albany and Troy. The shore-line of the river was traced within the same limits. This work
suffices for the issue of a chart of the entire river from New York to Troy, in preliminary form. The
detailed topography of the shores of the Hudson from below was advanced last year as far up as Croton
river, on the eastern side, and to a point nearly opposite to Tarrytown, on the western zide.

9. Examination of ti&e_ﬁs and currents at the entrance of New York bay, with reference to their effect in
changing the shore-line and hydrography of the vicinity of Sandy Hook.

10. Plane-table survey of part of League island, (Delaware river,) and scundings in its vicinity, for the
Navy Department.

11. Hydrographic examination of the vicinity of the Delaware breakwater. This work was for the
Engineer department, and to determine the extent and nature of the changes which have taken place in that
locality.

12. Tidal observations continued in New York harbor.

Orrice-work.—Sheet No. II, of a general chart of the Atlantic coast of the United States, scale
1: 1,200,000, from Nantucket to Cape Hatteras, has been drawn and engraved; the engraving of outlines and
hydrography of coast chart No. 21, New York bay and harbor, (resurvey,) has been completed, and that of
the topography of the same has been commenced; the drawing and engraving of Hudson river, sheet No. 2,
Haverstraw to Poughkeepsie, and No. 3, Poughkeepsie to Glasco, in a preliminary form, have been com-
pleted; that of Huadson river, No. 1, New York to Haverstraw, as a finished map, has been continued; a
hydrographic sketch of Phelps’s ledge and Great Eastern Rock, off Montauk Point, has been engraved, and
additions have been made to the progress sketches of the section.
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Geodetic observations at Ivy Hill and Taskua Hill, Conn—The party under my immediate direction
for the work of this year was organized early in June. Iu extending the primary triangulations southward
towards Fire island, for connecting the primary base line there with the one measured on Epping Plains, in
Section 1, Ivy Hill, in Litchfield county, Connecticut, was occupied. The preliminary arrangements, such
as the erection of asignals to be observed on from that station, and posting the heliotropers, were executed by
Assistant G. W, Dean and Sub-Assistant R. E. Halter. Mr. Thomas McDonnell, as heretofore, attended to
the transportation of the instruments and to the preparation required for the use of the geodetic party.

Assistant Dean, on the 19th of June, adjusted the thirty-inch theodolite in position on Ivy Hill, and
commenced measuring the horizontal angles to join that station with those which had been previously occupied.-

A few days after personally joining my party, I was summoned by telegraph to Philadelphia to assist
in the defence of that city against the apprehended approach of an invading rebel army, which was then
crossing the southern border of the State of Pennsylvania. Having previously tendered my services to the
authorities of the State, their call was at once responded to, after obtaining the authority of the department.
Sub-Assistant Halter was recalled from the station to join me for servicec at Philadelphia on the 28th, and
remained on duty there until the 7th of August, when he reported to Assistant Dean, at Ivy Hill. The
measurement of horizontal angles at Ivy station was completed on the 14th of August. Four primary and
five secondary signals were observed on, and eight hundred and twenty-five observations were recorded. The
vertical angles requisite for determining the heights of six of the ouilying stations were measured and re-
corded by Sub-Assistant Halter and Mr. 8. H. Lyman. Three hundred and seventy-five measurements were
made with the eight-inch Gambey vertical eircle No. 57.

While my party was on duty at this station arrangements were made for observing and recording the
phenomena of meteors in the early part of August, and more especially on the evenings of the Sth, 9th, and 10th
of that month. 'I'his was designed to be in co-operation with a series of observations suggested by Professor
H. A. Newton, of Yale College, himself and other observers intending to record the same phenomena at New
Haven and Hartford, Connecticut. A few meteors were seen between passing clouds from Ivy station, and
recorded on the might of the 10th, but not satisfactorily. Clouds with rain prevented observations on the
previous evenings. .

On the 15th of August the instruments and equipments of the geodoetic party were transferred to Ta-
shoa Hill, in Fairfield county, and after the needful preparation and adjustment, Assizstant Dean commenced
observing there on the 1st of September, at which date I rejoined the party. The observations were made,
as heretofore, with the thirty-inch theodolite. By the 1st of October seven hundred and fifty observations of
horizontal angles were made, four primary and two secondary signals being observed on. For ascertaining
the heights of stations connected in this work with Tashua, three hundred and fifty measurements of ver-
tical angles were made by Mr. Halter.

In this season’s work the most distant signal observed upon was fifty-three miles from the theodolite
station. Five of the lines of the triangulation were between thirty and forty miles in length.

The position of the trigonometrical station on Tashua Hill, being favorable for determining its height
above the sea with the levelling instrument and target, a line was run by Sub-Assistant J. A. Sullivan, start-
ing at the station and terminating at bench-marks at Bridgeport, and on the lighs-house at Black Rock. He
repeated the observations in returning to Tashua, and recorded one thousand and seventy-six measurements
with the instrument, the two lines makiug an aggregate of about twenty-five miles. At Bridgeport a tide
stafl was set up by Mr. McDonnell, and arrangements made for the requisite number of tidal observations.
The zero of the staff graduation was referred to the bench-mark established by Mr. Sullivan, and the mean
level of the sea was ascertained from one hundred and fifty readings of the tide staff, near the times of high
and low water during seven days. A preliminary reduction of the tidal and level observations gives for the
beight of Tashua Hill geodetic station six hundred and eight feet above the mean level of Long Island sound.

The geodetic records were kept in duplicate as the field-work advanced, and the volumes containing
them are now in the office.

Sketch No. 1, accompanying this report, shows the scheme of primary triangulation for connecting the
Epping base with the base on Fire island, in Section II.

Magnetic observations at Ivy Hill and Tashua, Conn—While the geodetic work was in progress at
Tvy Hill, Assistant Dean made experimental observations with the dip-cirele, and finding no unusual local
attraction, selected a station near the summit for the customary series, to determine the magnetic declination, -
dip, and intensity. The first-named element was ascertained from one handred and forty-six readings of the
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magnet scale on three days, with the declinometer No. 1. The horizontal intensity of the bar, and moment
of inertia, were determined from three sets of vibration and deflection. For the dip, four compleie series were
observed with dip-circle No. 4, three days being given to the determination of each of the elements.

At Tashua, the foot of the western slope of the hill appearing most favorable, the observations were
made at a spot about one hundred and twenty-five feet below the summit, and about a quarter of a mile from
the geodetic station. Mr. Dean determined the declination by one hundred and ninety-six readings on four
days, and the dip and horizontal intensity in the usual way, employing two days in the series. The results
deduced from the observations made at Ivy Hill and Tashua are stated in Appendix No. 22.

Mr. Lyman aided in the magnetic observations, and made the computation of results.

As before intimated, pressing official duties separated me from my party during part of the present
season. Its operations, however, were efficiently conducted in my absence, by Assistant Dean, and were
closed at Tashua on the 26th of October.

Meteorological observations—The meteorological journals were kept at Ivy Hill and Tashua by Mr.
F. W. Perkins, who also served as geodctic recorder. The aggregate of entries for readings of the barometer,
and for temperature by the wet and dry bulb thermometers, was six hundred and thirty. The direction and
force of the wind were recorded as usual.

Triangulation eastward of Hudson river—The triangulation laid out by Assistant Edmund Blunt, to
extend along the east side of the Hudson, has been continued to the southwestern corner of the boundaries of
Massachusetts, and kept in connexion with the preliminary work done in passing up the Hudson. In the
latter part of the season, Mr. Blunt joined his work with stations which had been occupied by my own party
in this section, for which the observations necessary at Tashua station were made by Assistant Dean. This
triangulation joins with the primary work on the line Tashua—Wooster, (see Sketch No. 1,) the connexion
being at Good Hill.

Assistant Blunt took up field-work on the 6th of June, and will probably continue the triangulation
until the end of November.

Sub-Assistant A. T. Mosman has been attached to his party throughout, and Sub-Assistant J. A. Sulli-
van since the 5th of October.

The following are statistics of the triangulation :

Stations ocoupied. . . ... ..t iaeiiaaeaaaiinan 12
Btations observed on (with sigmals)....... . ... ... il 23
Angles measured ... ... ... iiiciiie e 127
Number of observations. ... ... ... . i it it 8,158

The area comprised in this triangulation is about five hundred and eighty-one square miles.

Triangulation of the coast of New Jersey~—1In his reconnaissance of Septcmber, 1862, Assistant John
Farley reached the vicinity of Squam village, having revised the triangulation of the coast southwards from
Sandy Hook in the previous seasou, and brought his measurements to stations in the neighborhood of Shark
river. The work was resumed early in July, and that and the following month passed in efforts to conneet
the stations near Shark river with others at the head of Barnegat sound. This has proved to be a matter of
much difficalty, the direction of the lines being shut in by forests or other obstacles to sight. In extending
the triangulation about Shark river, southward to SBquam village, Mr. Farley occupied nine stations, and re-
corded about thirteen hundred observations with the theodolite. In the vicinity of Squam Mr. Farley found
two of the stations which had been used in 1839, and made some observations in September for connecting
them with the stations which he had occupied in the earlier part of the season. These it is expected will
materially facilitate the revision work in passing through Barnegat bay.

Egamination of shore-line in New Haven harbor, Conn—A few days before his death, the late and
much lamented Major E. B. Hunt, of the corps of engineers, who had just fixed his residence at New Haven,
and whose interest in the progress of the coast survey had been unremitting, notwithatanding his detach-
ment from the work, suggested the expediency of comparing the present shore-line of that harbor with the
outline shown by the engraved chart of 1846. 1 at once detailed Sub-Assistant Halter, who was
then on duty in my party, to make the examination. He visited the harbor on the 1st of Qctober,
and reported very few other than artificial chaunges as being noticeable on the western shore. Near the mouth
of West river, where the ground is of alluvial character, the alterations were more preceptible, but were

thought to be due in part to the effect of the canseway huilt there since the survey was made. Slight changea
were noticed also at Sandy Point,
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The eastern shore of the harbor was found unchanged, except by the addition of wharves, houses, and
other adjuncts of the increase of population since the year 1837.

Having eompleted this duty Mr. Halter rejoined my party, and remained with it until the close of the
season. He is now preparing for active service in the waters of North Carolina.

Resurvey of Sandy Hook.—During the past three years the point of Sandy Hook has been rapidly ex-
tending, and the east and west shores suffering encroachments from the ocean. Inorder to ascertain the char-
acter of these changes, Assistant Henry Mitchell was instructed in November, 1862, to make a preliminary
examination. This was done promptly, and the account furnished convinced me that resurveys were neces-
sary to ascertain the extent of the alterations. s

Assistant H. L. Whiting made a new topographical survey of the Hook in November and December, and
promptly forwarded the sheet to the office. He was assisted in the field by Sub-Assistant F. P. Webber and
Mr. J. W. Donn. The scale of the survey was such as to admit of ready comparison with sheets of the
former surveys.

Assistant Mitchell, with a party in the schooner Dana, executed the hydrographic resurvey in June and
July, and at once plotted and sent the new chart to the office. The following are statistics of this work :

Miles run in sounding. .....oooiin i e e e e 89
Angles measured................... € ettt ettt 1, 447
Number of soundings. . ...uiieniuiins coiiit i ettt cae i e 6,263

Messrs. C. P. Dillaway, A. M. Wetherill, and J. W. Brown served as aids in the hydrographic party.

Currents of New York harbor—I1 have referred in former reports to a northwardly sub-current under-
running the tidal drifts at and above the Narrows, discovered while the survey of the harbor was in progress
for the Commissioners on Harbor Encroachments, and allude to the subject now to mention a further devel-
opment of the causes of this singular phenomenon. In a letter received from Assistant Mitchell, he states
that the occasion of his passage to and from Peekskill for arrangements connected with his vessel and party
was improved to make some experiments on the specific gravity of different strata of water, in the hope of
finding a clue for explaining the observed fact. The aids of the party made trials of the water from point
to point in the Hudson, both in the spring and in the antumn of the present year.

In the spring the water was found to be fresh at the surface, even as low down as the Battery ; but,
near the monuth of the river, the lower water stratum was found to be salt. In the autumn, the river at all
depths was found to be somewhat salt as high up as Yonkers, and to increase in density with the depth.
From inquiries, it was ascertained that in the fall of the year salt water had been known to extend as high
up as Poughkeepsie.

The probable inference from these facts is that during the wet scason the fresh-water rise causes the ex-
pulsion of sea-water from the river, but that during the summer, the kead of the river becoming much reduced,
the denser sea-water flows up along the bed of the stream, diaplacing the fresh water. The levelling by As-
eistant Mitchell from the city of New York to Albany, in 1857, shows that the bed of the river lies below the
level of the sea, and that the half tidal surface of the stream had but about three feet fall between the two
cities. It may be seen, then, that the contrast of densities, taken in connexion with the variable fresh-water
head, renders the theory plausible that the lower part of the Hudson may be alternately a river and an arm
of the sea. That the sea-water may underrun the fresh water when the vertical column of the former is
equal to or greater than the latter, is not only admissible in theory, but is confirmed by observations made in
several localities where movements of this kind actually go on. Mr. Mitchell attributes the northwardly sub-
current which he has observed during the dry season of the year, to the advance of the sea in order to occupy
the bed of the river. *

As our experience gains, the causes of physical change in New York harbor are gradually revealed; but
I deem it prudent to await the development of investigations in other harbors now under inspection, before
attempting to make any final deductions.

An inquiry growing out of a trial for murder committed at Brooklyn, Long Tsland, in October, 1861, and
which involved the question of set of current and the state of the tide at a certain hour of the night on which
the crime was perpetrated, was referred to me in March last by 8. D. Morris, esq., district attorney for Kings
county, New York, while the trial was pending. The conviction which followed was strengthened in the mind
of the prosecuting attorney by the facts furnished from the office record, and his acknowledgment states ex-
plicitly that they materially aided in the course of justice.
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Defensive works and surveys near Philadelphia—In anticipation of the movement of the rebel forces
into Pennsylvania in June last, I offered my services on the 16th of that month to the governor of tle State
and to the mayor of Philadelphia, through Benjamin Gerhard, esq., with the consent of the Secretary of the
Treasury. After the receipt of a telegram from Major Gencral N. J. T. Daba, in the following terms : “I am
advised by some of your friends here of your offer to make a reconnaissance for the construction of defensive
works at this place. We have no engineer, and your aid would be invaluable if yo’u/lire still able to renew
your kind offer and could come-at once, with such of your corps as you can bring,” ¥ proceeded to Philadel-
phia without delay, reaching fhat ¢ity on the 27th of June.

Assistant George DaWdson, who had volunteered for the service, was directed to make a reconnaissance
of the environs for military purposes, to embrace the northern approaches of the city.

The site of Fort Dana having been approved, its construction was begun on the 2d of July by a party
of sixty men, detailed by J. C. Cresson, esq., fraim the city gas-works. The work was completed as
soon as possible, under the direction of Mr. DaNdlson. Several gentlemen not connected with the survey
had volunteered with alacrity for the occasion, and were assigned to his aid, and he was thus enabled to carry
forward the reconnaissance, in some detail, of the ground deemed most important.

Feasible lines of defence having been developed and examined, I then minutely inspected them, and also
the proposed sites for field-works, being accompanied in this duty by Assxsmnt(ﬂavxdson A map of the re-
connaissance, upon a scale of eight hundred feet to the inch, haz been furnished. Itincludes an areaof eighty
gquare miles, of which rather more than half was minutely examined for defensive purposes. 'I'he map gives
the general features of the country with as much fidelity as the means and time afforded. Mr. Davidson’s
report points out the necessity of a close and detailed survey for the proper study of a complete system of
defences.

In his report full credit is given to all who voluntcered and were assigned to him for field duty. He
makes acknowledgment also for valuable data received from the North Pennsylvania Railroad Company, for
plans and profiles of part of their road. Similar information was furnished by the connecting railroad
company and by Messra. 8. C. Ford, Jesse Lightfoot and Jacob P. Tyson. The agsistance of James Row-
land, esq., who was familiar with the localities, and who kludly accompanied the party and furnished his
own horser for the service, was very acceptable.

Of the members of the Coast Survey, Assistant C. M. ¥ache made a plane-table survey near the city,
and was then transferred to a point on the outer line of approach for similar duty. His work embraced an
ares of about two and a half square miles, and included thirteen miles of roads and eight milex of water-
courses, Thege and other surveys were reduced to the proper scale as they came in for the general map.
Aassistant Ba\fxe, after turning in the two plane-table shects, returned to the work in Section II1 which he had
left for the duty near Rhiladelphia.

Assistant P. C. 3 West reported in July and made a plane-table survey of part of the northwestern
approach. During the military operations near Harrisburg, Pennsylvania, he had been attached to the staff
of Brigadier General Wi F. Smith.

Mr. Rober MEJath commenced work with Assistant R. ’\rf‘iacbe, but in the latter part of the season
aided Mr. Davifison and made a reconnaissance of oneof the ridges near the city. Hisaptness and capacity
for field-work are warmly commmended.

Bub-Assistants J. 8. Bigfiford and Cleveland Rékwell reported, the first on the 29th of June, and the
latter on the 1st of July. Mr. Brakford w Nﬂ employed a short time in contour work, and was then assigned
to duty with Assistant Boutelle. Mr. Roclwrell when called was about to take up plane-table duty in Section L.
He commenced work near Philadelphia, but was taken ill. After recovering he reported to Assistant Whiting,
and made topographjcal reconnaissance of seaj\'a.l localities west of the Schuylkill.

Mr. A. R. Fanjtleray joined Mr. Daviddon as aid on the 26th of June, and has been steadily and act-
ively engaged, either in the field or in reducing and plotting work for the large map. He surveyed about
sixty miles of roads, ran a number of lines of level, and contoured part of the ground occupied by the inner
line of defence, and is commended in the field report for the prompt and intelligent discharge of all the
duties assigned to him. :

The department of surveys of the city of Philadelphia having voluutele;zﬂ their services, several of the
sarveyors and regulators of the different districts were referred to Assistant I¥avidson and took up duty in the
field. The early part of July was rainy and unfaverable for progress, but all worked with commendable zeal
and without charge for their party expenses. A preliminary survey around the site of Fort Dana was made
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by Messrs. Jesse Lightfoot and J. F. Wolf, and they subsequently assisted with their party in the general
survey. Mr. Lightfoot was for some time in charge of the map, and directed the proper arrangement of the
materials furnished by the other parties. He generously placed at my disposal a large office, in which the
field-work was reduced and plotted.

Messrs. D. H. Shedaker and James Keily assisted with a transit and levelling party until the 20th of
July. Mr. Keily also farnished data for the map in plans and profiles.

Messrs. J. P. Davis, Andrew French, Joseph Mercer and Jacob M. Seads, with a similar party, traced part
of the ground of approach and the roads intersecting it. This party was from Kensington, and worked assid-
uously under many disadvantages during the first week of July. Another, with transit and level, under Mr.
Alfred Young, was engaged about a week in the same neighborhood.

Several of the railroad companies promptly sent their engineers to the assistance of the city. The
Reading Railroad Company placed at my disposal the services of Messrs. Charles McDonald, Richard
McCQaffrey, Henry Stout and William C. Cleveland, who were during the month of July steadily engaged in
extending the survey outward from the city. ‘

The Broad Mountain Railroad Company at the same time sent Messrs. T. Guilford Smith and Chauncey
Ives, who continued in field duty until the 20th of August. They made levellings of a large extent of
ground. Mr. Edward Sloan, of the Polytechnic Institute at Philadelphia, was assigned to this party, and
after they were relieved continued levelling for the contour work until the 10th of October.

The Mine Hill Railroad Company sent Mr. T. R. Stocket, who contoured portions of the ground from
data furnished by the surveyors and engineers. He also plotted details for the map after the departure of
Mr. Lightfoot.

One of the first volunteers for surveying duty was Jozeph Lesley, esq., of the Pennsylvania Central Rail-
road Company, who remained two weeks with Assistant Davidson, and furthered the work by his knowledge
of the environs of Philadelphia. Mr. J. B. Atkinson offered on the 2d of July, and assisted until the 21st
of October, showing great aptness in contouring. Mr. W. G. Neilson came at the same time, and continued
until the latter part of August, part of the time aiding in the party of Assistant C. M, Bache. Mr. E. D.
Hallowell reported among the first, and remained with Assistant Davidson until the close of field-work,
giving very important aid. Captain J. B. Williams was among the first volunteers. After assisting in
reconnaissance, he was placed in charge of one of the forts. Mr. Charles Perking was on duty a short time
with this party, but will be mentioned again as connected with another. Mr. James Steele volunteered and
assisted in the field until prostrated by sickness. Mr. W.T. Gummey aided for a short time in compiling for
the map. Mr. W. E. Weber volunteered on the 2d of July, and worked efficiently at several periods
throughout the season. E.T. Hyatt, esq., offered his services on the 1st of July, and took charge of the
men detailed from the gas-works for the erection of defences. He remained with failing health until the
completion of Fort Dana, but, to our deep regret, hiz energy and usefulness were cut short by his death in
October.

Mr. L. R. Walton took service on the 2d of July, remained for nearly a month, and performed some
good service after his return in October.

Professor George Franck, of the Polytechnic Tnstitute of Philadelphia, reported early in July, and
assisted until the middle of September in reconnaissance. Messrs. J. F. Clark, Albert L. Kern, H. McIntyre,
George 8. Bethel, S. Brandeis, L. H. Steele, A. L. Massey, Benjamin Allen, and 'W. H. Clarke, joined about
the same time, and were efficient and useful during the time which they were able to devote to the public
gervice. Mr. W. H. Bennett assisted in reconnaissance until the 3d of October, and Mr. W. C. Gatzmer
until the middle of September.

Many of the gentlemen whose names have been mentioned in connexion with the work of this party
were recent graduates of the Polytechnic Institute. ;

During the time referred to in the previous notice, a general reconnaigbance of the south, the southwest,
and the northwest approaches to Philadelphia was made by Assistant L. Whiting. His map and report
presented in August was accempanied by local sketches of the most important sites for works of defence,
and by remarks on the advantages of each of the posjtions. This reconnaissance took in all the approaches
by southerly ranges from Fort Mifflin westward, and At the northwest approach joined with the surveys made
by Mr. Davidson. As in the first instance, Mr. WMting specified in his report the field-works and redoubts
deemed requisite within the area of the reconnaissance.
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In summing up his report, Assistant{ Whiting says: «“The country was examined with as much care,
and the positions, distances, bearings, and connexions of the different works were studied with as much dis-
crimination, as the time allotted, and the nature of a preliminary reconnaissance woul(} allow. An elaborate
and accurate survey of the country embraced within the natural limits of defence for so large a city would
be most desirable. Such a survey would settle all questions of position, distance, bearing, elevation,
intercepted or open fire, and the nature of the intervening ground, and would probably lead to the modification
of the present project for defence.” It is indispensable for a complete study of the question in regard to
suitable defences. S

Mr. W. B. Mthrfe, of the Coast Survey office, was on duty with Assistant Whiting as draughtsman.

Asgistant R. M. Bihe, who had been steadily employed in Section VIII, reached Philadelphia on the
27th of June, from St. Louis. On the 29th he volunteered for the surveys needed near Philadelphia, and
made topograpljical sketches of the points decmed most suitable for immediate occupation. Ilis aid, Mr.
Robert E. Mcjath, mapped in apreliminary way the grounds adjacent to those points. This service being
completed, the duties of Mr. Bwthe were changed to reconnaissance and construction, field-works being com-
menced at suitable positions for guarding the western approachces of the eity. Besides these, he had sclected
and staked out several other sites for defensive purposes, and, with the aid of gentlemen who volunteered for
the service, quiekly gave shape to the works which were first put under construction. ¢

Captain Charles H. Gibson, gecond cavalry, joined himself to the party of Assistant\éuche for the
surveys, and in selecting the site for one of the earthworks, and also assisted in its construction. He was
aiding in the work when a call was made for his gervices elsewhere.

Captain H. C. Ulman, formerly of the volunteer service, also joined the party early, and aided in the
gervice.

Mr. J. W. Walker, a graduate of the Polytechnic Institute, volunteered and acted ag engineer of site at
one of the field-works. He was very assiduous in the performance of that duty.

Captain Benjamin H. Smith, formerly of the volunteer service, was engineer of site at one of the works,
and aided materially by his practical knowledge.. After its completion he took charge of the works at
another fort which was then in progress. '

Mr. Charles Perkins, a graduate of the University of Pennsylvania, was making favorable progress on
the work last referred to, as engineer of site, when he was obliged to relinquish the charge and resume his
regular dutics connected with one of the State railroads.

Mzr. 1. McIntyre, of the water department of Philad®lphia, acted as engineer of site, and rendered very
effective service in that capgacity. :

Of his aid, Mr. McMZth, Agsistaht Bache makes special reference in his report, both in regard to the
good judgment shown in projecting the defensive works that lay within the scope of the reconnaiszanee, and
as to his care and industry in prosecuting the details.

The report of Assistant Bﬁhe, made at the end of August, spEciﬁed the details of size and position of
each of the works projected and constructed by his party under my direction, and furnished also careful notes

- of the military advantages of each of them for defending the western approach to the eity of Philadelphia.

One of the forts was planned and constructed lgtgssistant C. O. Boutelle, who had volunteered for the
work of defences of the city. Sub-Asgistant J. S. ford assisted in this duty.

Sub-Assistant R, E.Malter, who had been in service in my own party on the coast of Connecticut, was
recalled, having volunteered for duty at Philadelphia, and reported to me there on the 308 of June. He
was first detailed to throw up an earthwork for defending one of the western lines of approach. After its
completion, he started with a party of five men and made a plane-table survey, including both banks of the
Schuylkill in the neighborhood of the city. On the west side of the river, his map was extended as fjr as
the junction of Belmont avenue. This work was completed by the 5th dfAugust, after which Mr.¥alter
returned to the party in Connecticut.

From the drawing divisio;j the Coast Survey office Mr. Edwin Hergesheimer reported at Philadelphia,
under my instructions on the 208 of June. e at once made reconnaissance maps of parts of the northwestern
approaches to the city, and during July and part of August, a map of the most important ground in the same
vicinity. This survey include ia district of about cight square miles. Mr. W. E. Weber, of the Polytechnic
College of Philadelphia, voluniered and gave cheerful and valuable aid in the field-work.

The details of Mr. Hergebheimer’s maps show decided aptitude and facility in reconnaissance.

Hydrographic development off Montauk Point, N. Y.—In the latter part of June, before proceeding to
5c¢s :
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Section I with the steamer (grwin, Lieutenant Commander Phelps examined the easiern approach to
Montauk, in the immediate vicinity of which the steamer Great Eastern had struck in 1862. Several days
were passed in establishing positions, and in running lines of soundings, the result of which was that the
Corwin was finally anchored on the rock by which the great steamer was damaged. Licutenant Commander
Phelps reports as follows respecting it: “This rock has twenty-four feet water on it at Jow tide, and is a mile
and a half (nautical) from Montauk Point light-house, and bears from it east 14° 45’ north {true.) Itis
apparently the southern point of a ledgé extending to the northward about a mile and a quarter. This, on
being developed, gave from four to six and three-quarter fathoms on a general course N. by W.3 W, and S.
by E. & E. (true.)” \

« About half a nautical mile, and N. 35° 30’ W. from the Great Eastern rock, is another, (or a projecting
point of the ledge,) on which there is twenty-eight feet water at low tide. This rock bears from Montauk
light-house E. 34° 41’/ N. (true,) and is about a mile and three-eighths from it. Two points of the rock
give only twenty-eight feet, with deeper water between.”

The party of Lieutenant Commander Phelps determined positions by one hundred and thirty-two angles,
and recorded thirteen hundred soundings in making the examination. A copy of the report, accompanied by
a sketch showing the soundings, was forwarded to the Light-housc Board in September, with recommendation
that a buoy should be placed on the southern end of the ledge on which the Great Eastern had struck.

Hydrographic examination in New York harbor —In a communication addressed to me at the end of
April, by Russell Sturgis, esq., president of the Board of Pilot Commissioners of New York, it was stated that,
by order of the board, all matter excavated or dredged from the slips along the city front since 1859 had been
deposited on Oyster island, or in the channel near it. Request was made at the same time for such an ex-
amination as might determine whether or not the deposits had affected the capacity of the channel.

The examination desired was made in June, by the party of Lieuntenant Commander Phelps, with the
steamer Corwin. Soundings were made between Governor’s island and Robbin’s reef, and additional boat
lines wef® M on the Jersey Flats.

The results of this survey were obtained under such adverse circumstances as strong currents, high
winds, and smoky weather ; but, as reported, a comparison with the soundings made in the same viecinity in
1855 shows no material change. The probable effect of the deposits with reference to the action of the tides
and currents will be made the subject of further study.

The statistics of the work done in New York harbor by the party in the Corwin are as follows:

Miles run in sounding ........... et iiiaeeiieieaas e eetiieaar e 61
Angles TEasUTEd .. outiiieena vrtareconnacancenontiaaastannas Cereceea. 327
Casts of the lead ... vtmutn s ittt ieteeeeriemaereeeaeesanenanraaaananas 2,382

The chart of this resurvey has been inked, and a copy of it furnished to the Pilot Commissioners.

Hydrography of Hudson river, N. Y —This work has been completed by soundings made this year
above Hudson city, and extended to New Baltimore, where the work of recent seasons Jjoins a survey which
was made in 1855, and by soundings between Albany and Troy.

The work of this season in the Hudson was taken up by Mr. W. W. Harding, on the 1st of July, with
a party in the schooner Caswell. As last year, and previously, arrangements were made for keeping the
shore-line survey even with the hydrography. Mr. Harding revised some of the soundings made last year
in the neighborhood of Malden, and then continued the regular hydrography up the river, to a point above
Coxsackie.

Mr. Alexander Strausz, who had served with Lieutenant Commanding Wainwright in the survey of
the Hudson above New Baltimore, where the soundings of this year were to join with the work done in 1855,
took charge of the hydrographic party in the middle of September. e was aided by Messrs. C. 8. Hein and
H. G. Ogden, who had served in the work of this season near Coxsackie, and by Mr. P. Frazer, jr., the last two
transferred from the party of Assistant Edwards, as was also the schooner Arago, which had been used by
him in Section I.

By the 1st of October Mr. Strausz had defined the channel between Coxsackie and Stuyvesant, which
is made intricate by the Kinderhook Flats, and by the middle of that month joined soundings above Stuy-
vesant with the previous work at New Baltimore.

He then proceeded to Albany, and sounded the river between that city and Troy, closing the hydro-
graphy early in November.
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The statistics of the season’s work are as follows :

Miles run in sounding........ ... ..l e e ieie e Cerraeieaiaaes 165
Angles measured...... . cieiii i N Craeisae st 1,827
Castsof thelead .. ... . .t i i i e it iece e e 16,670

In addition to the hydrography, thirty-eight miles of shore-line were traced for the sheets containing the
soundings. Fifty-nine signals were set up and determined in position in the course of the season.

Sketch No. 9 shows, in preliminary form, the chart of one part of the Hudson which was sounded this
year. The original chart of the work is now in the office, with the journals of soundings and angles. Mr.
Strausz had passed the former part of the surveying year in active duty, which will be stated under the head
of Secction VIII. Mr. Harding was employed during the same period in Secction V, and is now preparing to
resume daty there. Mr. Strausz will be engaged in hydrographie serviee in Section IV.

Survey of League island, Delaware river—In the latter part of January, at the request of the Navy
Department, Assistant Davidson was directed to make a plane-table survey of the north end of League island,
and to sound out the narrow channel which passed behind the island. He reported the results early in
February, and with his topographical sheet turned in a comparative map, on which the changes which have
taken place since the first survey are clearly shown. The topography was based on twenty-two points,
determined for the purpose by triangulation. For reducing his soundings to mean low water, Mr. Davidson
-transferred the bench-mark at Red Bank ferry. His full and explicit report demonstrates the causes that
are concerned in the change of the hydrography,

Hydrography around Delaware Breakwater—The vicinity of the harbor at the Delaware breakwater
wag sounded during the first two weeks in August by Captain C. P. Patterson, hydrographic inspector of the
Coast Survey. Sinee the completion of this hydrography a comparative chart has been made at the office
for the Chief Engineer of the army, at whose request the survey was made. Captain Patterson reports that
the point of Cape Henlopen has extended two hundred and fifty yards to the northward since 1842. A few
changes in the depth of water were noticed, which, although not such as to affect navigation or to make the
harbor;less available, are of much importance in regard to the permanency of the breakwater. The statistics
of the hydrography are as follow:

Miles run in sounding . ... . i iiiean et e eise e 70
Angles measured..... Cheeiearaeaeaas et emesireeaar e 265
Number of 80UndINgS. o cvveiite it te ettt et iennrae ieenrcasiancannean 3, 417

The expense incurred in this survey was defrayed by the Engineer department.

Tidal ohservations—The self-registering tide-gauge at Governor’s island (New York harbor) has been
very sucecessfully kept in operation during the year by Mr. R. T. Bassett, there having been fewer interruptions,
probably, than in any other year. For comparison with the record at Governor’s island, the observations
with a box-gauge at Brooklyn have been regularly continued in the day-time.  Mcteorological observations
have been steadily recorded at the permaneut tidal station.

SECTION III.

FROM CAPE HENLOPEN TO CAPE HEKNRY, INCLUDING THE COAST OF PART OF DELAWARE, TH& COAST OF
MARYLAND, AND PART OF THE COAST OF VIRGINIA.—(Skercm No. 10 )

The work of all the parties assigned to ficld duty in this scction has been done in connexion with the
army, except that of the hydrographic party which completed the chart of the Potomac for the Navy De-
partment. The surveys made have been almost entirely for defensive purpozes and chiefly for the Engineer
department. They are as follow:

1. Triangulation to determine points in the environs west and north of Baltimore, Maryland.

2. Determination of the heights of points now fortified in the vicinity of Washington, D. C.

3. Plane-table survey of part of the environs of Baltimore.

4. Topography above and below Bladensburg, Maryland, extending the survey of the District of Co-
lumbia beyond the northeastern boundary into the State of Maryland.

5. Planc-table survey to connect with that last mentioned, and running beyond the southeastern boundary
of the Distriet, north of the Potomac. Part of this work at the eastern corner of the District is yet to be
complcted. The party here engaged also added details to the topography about Chain bridge, above
Georgetown, D. C.
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6. Minute topography of Rosier's Bluff. The surface of the ground was very carefully contoured
between Oxen Hill and Broad crcek, Maryland. A plane-table survey was made, by the same party, of
Jones’s Point, near Alexandria, Virginia.

7. Triangulation and shore-line survey of the Potomac river, between Alexandria and Georgetown, and
of the Eastern Branch to Anacostia bridge. This party also furnished points for extending the survey about
Fort Lyon.

8. Topography of the vicinity of Fort Lyon, and connexion with surveys near Alexandria. Survey of
roads meeting at King George Court House, and reconnaissance duty for the army of the Potomac.

9. Special examination of the roads and country north and west of Stafford Court House, connected with -

ariny movements, )

10. Hydrographic examination to the eastward of Winter Quarter shoal, off the coast of Maryland, and
completion of the hydregraphy of the Potomac river by soundings between Indian Head and Alexandria.

11. Magnetic declination, dip, and intensity, observed at the station in Washington city.

12, Tidal observation continued at the permanent station at Old Point Comfort, Virginia.

Office-work—The engraving of general coast chart No. 1V, Cape May to Capc Henry, as a preliminary
chart; of coast chart No. 36, Chesapeake entrance, as a finished chart, and of Rappahanock river, sheet No.
5, from Oeccupacia creek to Punch Bowl, has been completed. The drawing and engraving of preliminary
charts of Metomkin inlet, Virginia, and of Potomac river, sheet No. 1, from the entrance upward to Piney
Point; No. 2, from Piney Point to Lower Cedar Point; No. 3, from Lower Cedar Point to Indian Head,
have been completed. Progress has been made in the drawing and engraving of Potomac river, sheet No. 4,
from Indian Head to the Chain bridge. The engraving of coast chart No. 29, seacoast of Maryland and
Virginia, and of Hampton Roads, Elizabeth river, Virginia, has been commenced. Additions have been
made to the progress sketch of the Section. A preliminary edition of Potomac river, sheet No. 4, from
Indian Head to the Chain bridge, and a military map of southeastern Virginia, have been engraved on stone,
and considerable additions havoe been made to the general map of Virginia in colors. :

Triangulation of the environs of Baltimore, Md.—This work was takep up by Sub-As#stant C. H,
Boyd, on the 1st of August, and was done under the direction of Colonel Ray'rolds, chief engineer 8th army
corps, in order to furnish the basis for the plane-table survey of ground that would be commanded by the
military defences of the city of Baltimore. The triangulation, as far as desired for that purpose, was concluded
on the 26kh of the month. Mr, Boytl was aided by a working party of soldiers which he had employed in
similar duty in the vicinity of Washington, and which were transferred for the service at Baltimore by an
order from the commander-in-chief. At one of the stations near that city a tripod was required, with a scaffold
thirty feet high, for observing with the theodolite. The statistics of -the work are as follows:

Stations occupied.............. e e tsaeent ceeereseraaenean . 8
Angles measured . . . ... L. i e e e 16
Number of observations. ... ... .. .. it e e e 902

Bixteen points were determined for the use of the topographical party. The record of angles and other
field-notes was made iu the usual form and sent to the office.
hél'ricmgulation of the military defences of Washington city, D. C.—At the request of Major Gémeral
BarMard, in charge of the fortifications, who desired to have notes of the elevation of each fort above the tide-
level of the Potomac, Assistant C. A.‘Slkhott was directed in January to make such horizontal and vertical
measurements as would furnish the required data. This was done at intervals in the course of the spring,
when the range of duties in the computing division of the office concurred with favorable weather for the use
of the theodolite in the field. The operatins concluded at the end of May were carried on under the general
direction of Lieutenant Colonel J. Macomb, United States engineers. Some of the positions and
heights were furnished immediately to the plane-table parties then engaged in completing fhe survey of
the environs of the District of Columbia. No signals were erected by the party of Mr. ®chott, but as
the flagstaffs were in all cases observed on as signals, each station was of necessity occupied eccentrically.
The labor of computation was thereby increased, but outlay for materials and fixtures was avoided. Each
of the stations was visited but once, the measurements of horizontal angles being repeated three times, and
the vertical measurements four times, and in some cases more. The statistics of the horizontal ox triangular
meagures are as follows:
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Stations oceupied. ... . .. i e e e ia e 59
Positions determined . .. ... .. it i i e e e 54
Horizontal angles measured. . . covei ittt ie i i it v 440
Number of ObSErvatIons . . o v e ittt tin cier eesvnvneonoas . saannnnevcanns 1,016
Area of triangulation, (square miles) ...... ... ... . il iiiiiiie e 86

The heights depend upon a series of tidal obscrvations continued for rather more than a year at the
navy yard, and completed at the cnd of the year 1860, the records of whick are on file in the tidal division.

The half-tide level of the Potomac was adopted as the plane of reference, and the elevations were
corrected in the computations 8o as to conform to it. The statistics of the vertical angles are as fullows:

Heights determined. .o ovit it i et ittt e e 68
Stations occupied ... .. L e et 59
Zenith distances Measured ... ... oot o .ot ne e ere et iien et e et e 216
Number of SETVALIONS . . L. it it ettt e e e e 674

Mr. E. H. Courtgnay aided Blr. Schott in the ficld-work and prepared the duplicate records. The
originals, amongst which are deseriptions of seventy stations in the vicinity of the District boundary, are
now at the office.

Assistant Schétt used the Gambey theodolite No. 57 and the Wiirdemann No. 88 for determining
horizontal angles. The first only was used in the vertical measurements.

In the latter part of June Mr. Schott was assigned to special daty in Section I, which has been already
noticed under the head of magnetic observations in that chapter. I have referred elsewhere to his co-opera-
tion in the experiments designed to setule the question as to the proper treatment of magnetic needles on iron
vessels.

Notes giving the geographical positions, the heights, and the distances intervening between the fortifica-
tions, were furnished to General Barnard in March, and further information of the same kind as the resultas
were reached.

Topography of the suburbs of Baltimore city, ld.—The advance of the rebel army in the latter part
of June seeming to threaten the city of Baltimere, application was made to me for the services of topographers
to map the ground which it was intended by the military authoritics to ocecupy with defensive works. T'he
call of Colonel J.{H. Ale¥ander, acting chief engineer of defences, was immediately met by the assignment
of Mr. A. LindeﬁJohl from the Coast Survey office. For the rapid reconnaissance then needed, Sub-Assistant
J. W. Donn was also detailed. .

On the return of the chief engineer of the middle department, Colonel W. F. Ragnolds, who at the
juncture was at Harper’s Ferry, it was deemed advisable that a full topographical survey should be made of
the ground extending three miles beyond the city limits of Baltimore on that part of the northern and
western sides of the ecity which were to be defended. This survey was taken up by Mr. I¥nn, and was
prosecuted during the month of J uly as far as the triangulatidn points allowed. As already stated, addi-
tional points were furnished by Sub-Assistant Boyd in August; after which time the topography was steadily
continued. Sub-Assistant Dvfin was withdrawn early in October 6 meet a call for topographical gervice near
Chattanooga, Tennessee, and was relieved byj Sub-Assistant Iardflla, who is still at work in the environs of
Baltimore. Messis. F. A. ber and C. S~ ¥ein served as aids in the plane-table party, the former until the
10th of November, when he resigned. .

Topography between Bladensburg and Leesbore’, Md.—The pla (e-table survey which was in progress
at the date of my last annual report, under the direction of Colonel Mecomb, was continued du;jg the winter
along the northeasfern boundary-line of the District of Columbia. Sub-Assistant Charles Fehglson relieved
Asgistant C. M. Mche on the S8th of December, and extended the topography northward and westward to
Leesboro’, joining there v:i] work done in the preceding season by Sub-Assistants Dorr and Rockwell. 'The
lower limit of Mr. Ferguwbn’s sheet is the Wiashington branch of the Baltimore and Olio railroad in the
vicinity of Bladensburg. Below Bladenburg pr southeast of that village, the Maryland approaches of the
District were surveyed by Assistant 1. Hull Mllams, who relicved Mr. Fergison on the 18th of March. The
bels of topography so added to the survey of the District of Columbia is about three miles wide. Mr. Adams
extended the work towards the eastern corner, intending to join there with a survey by Sub-Assistant Donn,
The statistics of the topography above and below Bludensburg are as follows:



38 REPORT OF THE SUPERINTENDENT OF

Roads surveyed........... cooiuan.. Cetreeaaseie sainene ceresiie e 42
L0 3 A 22
Area, (square miles). ... ...ttt e i e e iiaee e, 12

On being detached from service in this section, Sub-Assisthdt Ferguson took up and coutinued a survey
on which he had been previeusly employed in Section I. The party of Mr. Adims continued the work in
Maryland until the end of June.

Plane-table survey adjoining the southeastern boundary of the District of Columbia.—A. plane-table sur-
vey for the extension of the map of th¢ District of Columbia on its southeastern side was begun in the middle
of Junuary by Sub-Assistant J. W. Wonn.  Like the additional work mentioned in the last notice, a breadth of .
three miles was given to the supplementary topography along the enfire southeastern boundary. Sub-Assistant
Ddn was aided in the ﬁeld{by Mr F. A. Lusgper and Mr. C. S&?ein. The work was continued until the
end of June, when Mr. Dgfin was called to Baltimore for the emergency which seemed to threaten by the
approach of rebel forces towards that city. His survey supplementary to that of the District of Columbia
shows the contour of ground, and all the surface details within an area of twenty-five square miles. The
sheet containing them is now in the office.

Part of the ground outside of and adjacent to the castern corner of the District where the two additional
surveys were intended to mect, yet remaing to be surveyed. The statistics of the work done are as follows :
Roads and streams traced . . c..n ittt i i iiee e e 173 miles.

Area of topography, (aquare miles)..... ... il i i i e i e 25

Plane-table survey near Chain bridge, above Georgetown, D, C.—The topography of Fairfax county, in
the vicinity of Fort Marcy, and between it and Langley, Virginig, was continued for a short period aftey the
end of the last surveying year by the party of Sub-Assistant JoMn Mechan. TLle surface details then traced
in have been added to the plane-table sheet-of the survey which was made by Mr. Robbins before the close
of that season. Mr. Mechén resigned on the 3d of January, since which time the work of the party has
been conducted by Mr. Rbnn. For j joining the contour lines which had been run by the topographers before
engaged, Mr. D¥nn determined the position and height of several points under the direction of Colonel
Macomb, and then took up plane-table work in the vicinity of Fort Meigs, for extending the District survey,
as already stated.

Topography of Rosier’s Blufl, Md—At the request of the Engineer department, a minute survey has
been made of the Maryland bank of the Potomac from Oxen Hill to Broad creek, and from the shore two
miles back, or to the bounds of the valley of St. Philip. The ;ground surveyed includes Rosier’s Bluff and
its vieinity, or about four miles of the eastern bank of the giver opposite to Alexandria. This work was
commenced ecarly in Deeember, 1862, by Assistant A. M. Nrrison. In contouring the topography of the
bluff, the horizontal curves were carefully levelled and drawn in to represent suecessive elevations of ten feet.
Those of other parts of the ground show heights of twenty feet. All the surface details are comprised on
the sheet that could be called for in military purposes. ; The survey was made on a large scale, and when
complete, a tracing of it was furnished to General Bm‘qﬁrd chief engineer of the defences of Washington.

Mr. Harrison, being in charge of the drawing division of the office when called on for this survey, oceu-
pied at intervals, parts of the first three months of the year in its execution, his aid, Mr. H. W. Bache,
continuing the ficld-work when Assistant Harrison was necessarily absent.

The closing of this survey was followed by a further request from the chief engineer for a special
topographical map of the ground around ¥Fort Lyon, on the south side of Hunting erepk, below Alexandria.
It was also thought advisable that a closer delineationfshould be made of the shore-line of the Potomac
between Alexandria and the ¢Chain bridge.” Mr. Haison, with these objects in view, organized a second
party, to be in charge of Sub-Assistant C. H. Myd, as already stated, intending, in person, to make the survey
around Fort Lyon. The work was beguu, but was deferred by a request from (reneral BarWard for a plane-
table survey of Jones’s Point, which juts out into the Potomac below Alexandria. This duty was immedi-
ately taken up, and was completed on the 27th of April. A map of the point, showing the character of all
the objects then on it,jand the surface contour for elevations of two feet, was furnished to the chief engineer.

Assistant Ha.rr:'!l)n then took up the levelling required for the topography about Fort,dyon, and con-
tinued that service until the 11th of May, when his party was transferred to Assistant C. W Bache. All the
requigite points of triangulation and level arks covering the area to be mapped, as also a carefully prepared
projection, had been provided by Mr. HarMsen, who was soon after assigued to plane-table duty in Section I.
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Mr. A, Lmdb!kohl assisted Mr. H}énqon in the survey of Rosicr's Bluff in December. The following
are general statistics of the work done by his party in Seetion I1T:

Bhore-line surveyed .. ... .o e 11 miles.
Oreeks and ponds . . vv o ie it in i iet it e e ii i e e e e 24 “
Marsh-line traced . o oo oot i it it it e e 93 o«
Roads . ... e i i et e e 273 o«
Arca, (squarc miles) .. ... Ll i e e 7

In levelling, the total number of pegs set was four hundred and ninety-five, and an a"gre"ate of forty-
one mileg and a half wag run in tracing the lines of contour.

Topofraplzy of the vicinity of Fort Lyon, Va.—This work was continued in MJy and J?Me by Assist-
ant C. MyBache, but suspended during the next three months, the services of Mr. Bache being then required
near Philadelphia. He resumed the plane-table survey about Fort Lyon in October, and completed it at the
end of the surveying year. A tracing from the topographical sheet has been furnished to the chief engineer
of defences.

Triangulation between Alexandria, Va., and Georgetown, D. C.—Points being desired for extending
the plane-table survey of the vicinity of Alexandria beyond Fort Lyon, in accordance with the wishes of the
chief engineer of defences for the city of Washington, the angular mecasurements necessary were taken up
on the 1st and completed by the 28th of April. Assistant A. M. Warrison had the general direction of the
work, the plane-table surveys being also in his charge. Mujor General\@amard furnished details of men, apd
the Quartermaster’s department the requisite means for moving from station to station. Sub-Assistant Be#d
conducted the field-work, and after completing the determinations near Alexandria, extended the triangulation
up the Potomac to Georgetown. In doing so, the positions of the hydrographic signals used by the party of
Captain Patterson in sounding that part of the river, were determined, and also points for a resurvey of the
ghore-line. Thirteen stations were occupied, and twenty-seven points determined by eleven hundred and four
measurements with the theodolite.

Shore-line survey of the Potomac, between Alexandria and Georgetown, D. C—TFollowing the triangu-
jation referred to above, Mr\*'Boyd commenced work with the plave-table on the 1st of May, and traced both
shores of the Potomac from Little Falls bridge to Alexandria. including the wharves there and similar details
along the Washington side of the river, and of the eastern branch of the Potomac to Anacostia bridge. This
duty occupied his party until the 26th of July. Thirty miles of shore-line were traced. An aggregate of
five miles of wharf'line is shown on the plane-table shect, and ten milesjof road and canal. The resulting
map has been inked and is now at the office, with the records of angularf determinations on which it depends,

Topographical scrvice near Fredericksburg, Va.— Assistant C. MY Bache, who had continued the topo-
graphical Work near Bladensburg, under the orders of Colonel Macomb, after the close of the previous surveying
year, was assigned to duty with the left grand division of the army of the Potomac, and reported to Major
General Fragklin on the 9th of December, 1862,  He crossed the Rappabhannock with the army on the 12th,
and after its return to the north bank was employed in making surveys, with the compass and chain, of the
road to King George Court House, and of the lateral roads between that and the Potomac on one side and the
Rappahannock on the other. General service was also rendered by reconnoitering and reporting the condition
of other roads in the vicinity of Frederieksburg, with jreference to their fitness for the passage of artillery
and infantry. The road surveys were plotted in Jan‘[:y and made over to the military autherities for the
use of the army. In the previous season Assistant Bache had executed the topography of the north bank
of the Rappahannock opposite to Fredericksburg, and had then extended his examination of roads in two
directions as far as the Potomac. He was employed during the summer in the surveys for defensive works
near Philadelphia, in Section IJ.

Sub-Assistant i’baxles Wosmer, when my last annual report closed, was on duty with the division of
Major General Fr having joined it in Maryland, and proceeded with it to Virginia, after aiding in the
survey of the vieinity of Williamsport. Assistant P. C. F. Wert was also attached to the left grand division,
and himself and Mr. Hosv"er rendered service along the route to Stafford Court House in the advance, by the
examination of roads for the movement of troops.

Application having been made previously by Major General D&nks for the services of a topographer
acquainted with the coast of LouiSH/P; and Texps, Mr. Hogmer was detached from duty in this section and
reported for service on the Gulf coast on the 28th of November, to which further allusion will be made under
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the head of Section VIII. He was employed in Section I during the summer, but in September proceeded
again under orders to join the army of the Gulf,

The subsequent occupation of Assistant West will be referred to in the notices of work in Section IV.
He was also engaged in Section IT.

Lzamination near Winter Quarter shoal —It having been brought to my notice that the steamer Baltic
had struck, or was supposed to have struck, on a shoal off the boundary-line between Maryland and Virginia,
in the autumn of 1862, Lieutcnant Commander T. 8. Phelps, United States navy, was directed to make a
thorough examination of the locality with the surveying steamer Corwin. No such feature to the eastward
and near to Winter Quarter shoal existed when the chart of that part of the coast was published. '

The examination by the party in the Corwin was made in April last, and the result is stated in the Ap-
pendix (No. 6.) It willbe seen by reference to it that careful soundings, made under favorable circumstances,
gave no indication of the existence of a shoal outside of the Winter Quarter shoal. The conclusion of Lieu-
tenant Commander Phelps relative to the non-existence of the supposed danger was published in May..

Hydrography of the Potomae river—The steady labors of Lieutenant Commander Phelps, with his
party in the steamer Corwin, as stated in my report of last year, had far advaneed the survey of the Potomac
towards completion when my report was handed in, The sonndings were continued above Indian Head
during the winter of 1862’63, and joined at Alexandria with the hydrography of the party of Captain C.
P. Patterson, who had closed work in the stretch between Alexandria and Georgetown in the previous
autumn.

Lieutenant Commander Phelps, before taking up the plotting of his chart, made additional soundings in
the ¢ Kettle Bottoms,” and thus remarks on the character of that part of the work: “The soundings on the
“XKettle Bottoms” were made very close, six hundred and fifty-two miles being run in developing the shoals,
or between Lower Cedar Point and the neighborhood of Cob Point. I believe that we succeeded in finding
most of the lumps, but they are abrupt, and apparently cone-shaped, and some are so very small that it is
possible others may have escaped between casts of the lead. They seem to be composed principally of
oysters and sand. Ten feet was the least water found on them.”

Of the Nanjemoy Reach of the Potomae, Licutenant Commander Phelps states that the shoals appear to
be formed of sand, gravel, rocks, and oyster shells. Further up the river they are of sand and pebbles.

The southern bank of the Potomac was traversed by bands of rebel soldiers while the party in the
Corwin was prosecuting the hydrography; but, though often within gunshot, the boat parties were in no
instanee molested. These bands were supposed to be concerned in receiving and aiding the contraband traffic
across the river. In his progress up the Potomac the place chiefly used for crossing with contraband articles
became known to Lieutenant Commander Phelps, and was promptly reported to the naval authorities.

Between Blakistone island and Indian Head eight tidal stations were occupied. The mean rigse and fall
of the tide was found to be about one foot and five-tenths.

The aggregate statistics of the hydrographic work below Alexandria show the thoroughness of the
survey. They include those given in my last annual report, which was turned in while the party was still
on duty afloat:

Mileg run in sounding . ....vv. et i i e e Ceeeenn 2, 447
- Angles observed . ... ... .. ... .. i e 10, 551
Casts of the Jead . ... ..ottt it e et te et aeaeaeannn 165, 048
Length of river course sounded, (miles)....... ... ... ... ... 77

The chart of the Potomae, in four sheets, was speedily issued, and has been largely distributed for the
use of the naval and transport service. In the middle of February Lieutenant Commander Phelps, on
Icarning that Major General Hocker, then in command of the army of the Potomac, needed information as to
the soundings and landings on the Virginia shore to the southward and eastward of Aquia creek, supplied
what was desired.

In April the steamer Corwin proceeded to New York, and was there employed in duty which has been
mentioned under the head of hydrography in Section II. Later in the season the party was employed in
Section L

The recommendations sent in by Licutenant Comnmander Phelps for additional buoys in the lower part of
the Potomac, and in regard to changes desm;.ble in the position of some already placed, are contained in the

Appendix (No. 29.)
DMuagnetic observations.— After his return from Section T, in which he had occupxed a number of stations,
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Agsistant C. A, Schott determined anew the magnetic declination, dip, and intensity at Washington. The
site selected, and in which the observations have been repeated several times, is near the Coast Survey office-
The determinations were made with the instruments used in Section I. The results last found are given
in Appendix No. 22.

Tidal observations—The series of records at the permanent tidal station at Old Point Comfort, Virginia,
has been continued during the present year with a self-registering tide-gauge. Mr. M. C. King, as hereto-
fore, has charge of the station,

SECTION IV.

FROM CAPE HENRY, VIRGINIA, TO CAPE FEAR, NORTH CAROLINA, INCLUDING PART OF THE COAST OF
VIRGINIA AND NORTH CAROLINA.

The three parties sent to this section worked under the orders of Major General J.\é‘r. Foster. In the
triangulation of the Neuse river, which was executed by one of the parties, the regular progress of the sur-
vey in Section IV has been advanced. The two topographical parties moved and acted at special call for
military purposes. Their work between the Neuse and Tar rivers, and in the vicinity of Washington, North
Carolina, as well as that of the triangulation party, is referred to in a communiecation from General Foster,
which T have placed in the Appendix, (No. 26.)

OFFICE-woRK.—The drawing and engraving of preliminary charts of Hatteras inlet and of Oregon
inlet, North Carolina, have been completed. Progress has been made in the engraving of coast chart No.
37, Cape Henry to Currituck sound. The drawing of coast chart No. 47, Bogue inlet to Barren inlet, North
Carolina, has been continued, and the engraving of the same, and that of eocast chart No. 48, Barren inlet to
Lockwood’s Folly inlet, embracing Cape Fear and approaches, has been commenced. A lithographic edition
of the latter, in a preliminary form, and also of general coast chart No. V, Chesapeake entrance to Ocracoke
inlet, have been produced for the use of the North Atlantic blockading squadron, Admiral 8. P. Lee; and a
map of the mountain region of North Carolina and Tennessee, including also parts of the States of Virginia,
Kentucky, Alabama, Georgia and South Carolina, has been drawn and engraved on stone for the use of the
armies in the field.

Triangulation gf Neuse river, N. C—For jls work a party was assigued to the chalge of Asslstanu
G. A. Fadeld, and the use of the schooner Jamod Hall for transportation. The vessel left Néw York on
the 2d, and reaghed Newbern on the 12th of February. In the course of a few days Mr. Faiffield reported
to Major Grenéal Foster, who had just returned to the department, and tendered the services of himself and
his party for special duty. No occasion immediately arising for their employment in military surveys, the
triangulation of the Neuse river was commenced, and in the course of the season completed from Newbern
downward as far as Goose creek. The site of the preliminary base which was measured by Mr. Faingfld in
March is at the forks of the Neuse and 'I'rent rivers. The measured line was found to be 1,592.09 mctres
in length. Every facility requisite for this work, and for that dependent upon it, not afforded by the outfit of
the party, was supplied by General Foster. Brigadier General Prince also made kind offers of assistance
to further the survey. i oo

Sub-Assistants P. C. FNWest and Cleveland gvckwdl who were to be employed directly in eonnexion
with the army of General Fqﬁzr, aided Mr. FaiMield, the last named in the base line, and the former in
erecting signals for the triangulation. The series of triangles follow the course of the Neuse river to a point
about twelve miles below Newbern. All the stations had been occupied by the 16th of May, when the
work was closed. The statistics are as follows:

Signals erected...... et iie et atea et e, P 19
Btations oceupied. . ..ol e e e et s 18
Angles measured..... et s eeeieeiae et ee et aas e 111
Number of observations .....ov.0vve.. et ceer i crreeienens ceeeees 2,600

Mr. Faufd‘d s measurements with the theodolite determined the positions of twenty-two points. On
completing the field-work and computations, a sketch showing the triangles and the contiguous/shore-lines of
the :nver, with a list giving the exact lengths of the triangle stdes, was furnished to General Woster.

fThe existing m¥ps of the Neuse river being very imperfect, the triangulation which was executed by Mr.
Meld bad been much needed. The demands on the sarvey in other scctions did not admit of the assign-

ment of a party to sound ont the river at this time.
6 cs
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Mr. Horace Andéxfon aided in the triangulation, and accompanied Assistant Fairfield in duty which has
been noticed under Section I in this report.

Lervice in the military department of North Carolina—Besides the regular work of the survey accom-
plisbed this season in the section, and noticed under the preceding head, the circumstances of the military seyvice
in North Carolina at the opening of the present year led to a very effective co-operation by Assistant P. C. Vest
and Sub-Assistant Clevelan&ﬁsockwell with the forces under command of Major Genvg Foster. Mr. Rockwell
reached Newbern on the 2d of February, just after the departure of the general. On being advised by Briga-
dier General Prince of the need of a topographical survey of the approaches to the city, that work was imme-
dintely commenced, and was for a short time steadily prosecauted. Frequent calls, however, were made in the
following two months for Mr. Rockwell’s services in reconnaissance, and for the compilation of such maps as rapid
tours would afford. On the 16th of March he was ordered to make a thorough reconnaissance of the roads and
of the country generally on the northern side of the Neuse. For this purpose the 85th regiment New York
volunteers, Colonel Belknap, was assigned as escort. Mr. Rockwell was engaged in this service until the 1st
of April, and brought back with him material for a reliable map of the district within a circuit of ten to
twelve miles. Some time after, when General Foster was still at Washington, on the Tar river, and during
the siege of that place, Mr. Rockwell accompanied General Prince to the Tar river at his request, to recon-
noitre the battery of the enemy at Hill’'s Point. The garrison of Washington was relieved soon after by a
force led by General Foster in person. Under his direction Mr. Rockwell accompanied the detachment and
completed the map of the road between the besieged town and Newbern. At Washington he sketched the
ground held by the enemy, their batteries and field-works, and also the lines of defence emected to repel the
attack, and the country adjoining, and furgished eopies of the map to General Foster and General Prince.

Early in May Sub-Assistant Rock¥ell was sent on a reconnaissance with four companies of cavalry,
with direetion to pass through Pollockville, Young’s Cross-roads, Pelatier’s Mills, and by White Oak river,
to return by way of Newport barracks. Lieutenant Colonel Lewis, of the 3d regiment New York cavalry,
was in command of the escort. One of the enemy’s mounted videttes was captured at Young’s Cross-roads.
On learning soon after that a company of rebel cavalry had passed down the same road, the purpose of the
expedition was changed to a pursuit. The enemy was taken by surprise at Pelatier’s Mills. Sub-Assistant
Rockwell rode in the cavalry charge, the result of which was the capture of thirteen prisoners with their
arms, and thirty-five horses with their accoutrements. Though the rapidity of the march on the enemy’s
camp did not admit of gathering loeal information, Mr. Rockwell noted that the command had passed over
the more elevated part of a great swampy track between the Trent and White Oak rivers, and that the rail-
road to Beaufort could be approached from the southward for a stretch of about twenty-seven miles, only by
s few swampy roads branching from the main road which runs along White Oak river. Mr. Rockwell had
previously added to his map of the upper side of the Neuse by attendiag the command of General Spinola
in a movement towards Washington before it was relieved. In June he was relieved from duty in this section
and assigned to service in Section I. The sense of Major General Foster of the aid afforded in his depart-
ment by the parties sent there is given in a communication which he addressed to me on the 1st of June, &
copy of which will be fouyd in the Appendix, (No. 26.)

Sub-Assistant Rockw¥ell took up work in Section I at the opening of the snmmer season, and after an
interval in July employed in surveys for defences at Philadelphia, returned to the coast of Maine, and was
there engaged until the close of the surveying year. He is now on duty in the military department of Vir-
ginia and North Carolina. E ;

Sub-Assistant P. C. F. West reported to Major General\Foster on the 18th of March, but a movement
being then on fuot in the military department, there was no immediate occasion for his assignment to duty in
reconnaissance outside of the ground held by the United States forces. He therefore joined the party of
Assistant Fairfield, and assisted in the triangulation of the Neuse river, as already stated. While this work
was advancing, Mr. West was called on for a reconnaissance of Wilkinson’s Point, near the mouth of the
Neuse, and for an examination of the northeast bank of the river up to Fort Anderson, opposite to Newbern.
"This was done before the garrison at Washington, North Chsblina, was relieved from the siege of that post
by the rebél forces in April. Soon after the return of General Fa@ar to Newbern, Sub-Assistant West was
directed to map the country along the railrond above Morekead City, and, if practicable, a stretch of four
miles on each side of it, but other calls from the military aathorities intervening, but litde progress was made
in this special survey. He continued in general reconnaissance duty until relieved by General Foster.

At the end of June, and beginning of July, Mr. Wkt was in active military duty on the staff of General
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W. F. Stﬂé} in the vicinity of Carlisle, Pennsylvania. He was, later in the season, engaged in topography
near Philadelphia, but the application of General Smith for lns services being renewed in September, he
reported to that commander for duty at Chattanooga, Tennessee.

At the request of Admiral Lee, a party has been assigned to work under his orders in Albemarle sound.

SECTION V.

FROM CAPE FEAR, N. C.,, TO ST. MARY’S RIVER, GEORGIA, INCLUDING THE COAST OF PART OF
NORTH CAROLINA, AND THE COAST OF SOUTH CAROLINA AND GEORGIA.

In three loealities of this section the regular work of the survey has been advanced by the assignment
of three parties. One has made a complete hydrographic resurvey of the channels into Port Royal sound,
and a special survey inside for the use of the blockading squadron. The northern part of Hilton Head
island, with the defences and structures put up in 1862, has been surveyed and mapped. The same party mapped
the part of Beaufort island now occupied by field works, and on the coast of Georgia made a topographi-
eal survey of the shores of Wassaw sound. This work was extended to the limits usual on the coast of
Georgia, though the presence of the insurgents in some places rendered its prosecution somewhat dangerous.
A considerable part of the hydrography of the sound was executed by a third party.

In addition to the regular work just alluded to, the party acting more immediately under the orders of
Admiral DuPont, made special reconnaissances which will be described in this chapter, and performed also
essential duties connected with the light-house service between Winyah bay and the mouth of St. John’s
river. Amongst these was the sounding of Charleston bar in advance of the aitack made upon the rebel
defences in April. General despatech service was rendered by this party in addition to the regular work to
be mentioned in the body of this chapter. The testimony of Flag-Officer DuPont has been explicit in regard
to the assistance offered in the operations of the blockading squadron, by the assignment of the party to its
usual site of work. Appendix No. 26 containg also a testimonial from Major General Foster for incidental
service rendered, in bringing into port one of his transports which had been disabled and was in danger of
falling into the hands of the enemy in the vicinity of Winyah bay.

The arrangements for work in the section were substantially the same as were made last ycar, the
larger party of the former season being divided into three, all working as before, with three vessels. The
parties returned north in June. One of them was reassigned for the survey of Charleston bar in the be-
ginning of October, and the others are now about to follow.

Office-work—The drawing and engraving of sheet No. III, of a general chart of the Atlantic coast,
Cape Hatteras to Mosquito inlet, and of Calibogue sourd and Skull creek, forming the inland passage
between Tybee roads and Port Royal sound, as a preliminary chart have been completed. The drawing
of coast chart No. 53, Rattlesnake ghoals to St. Helena sound, has been continued, and the engraving of the
same commenced. Progress has been made in the drawing and engraving of a chart of Port Royal sound.
with Beaufort, Broad, and Chechessee rivers, and of Wassaw sound. A map of the coast region of South
Carolina and Georgia, from Bull’s bay to Ossabaw sound, and a map of James island and Stone river, have
been engraved on stone, and a map and chart of Charleston harbor has been lithographed on the scale of the
ong'mal #£urveys for use in the siege operations.

dmgrapkw reconnaissance in Winyah bay;f C.—This was the first service called for by Admiral

¢t aftér the arrival of the party of Assistant Woutelle at Port Roya)lzdn the 27th of November. The
stea.mer b sailed for Winyah bay on the 1st of December. Mr. Boultlle examined the Bottle channel,
and reported it as being then the best entrance to that harbor, but the stormy east wind that prevailed
during the limited time given to the work allowed only a partial reconnaissance. The party returned to
Port Royal on the 6th. An additional buoy was set for leading through the Bottle channel into Winyah
bay, and a tracing showing the soundings was forwarded to the office. Sailing dijections for the entrance of
Georgetown harbor were at once furnished to the admiral.

On the/12th of January, and under the order of the admiral, Assistant telle, with his party, in the
steamer Bipb, accompanied the engineer who had been detailed by the Light-bouse Board to examine and
report in reference to the aids for navigation between Port Royal and the St. John's river, Florida. The
party had previously delivered important despatches o Captain Grodon, the senior naval officer off Charleston,
2nd on the return bad, by order of the admiral, called at Stono entrance and at North Edisto.
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On the Ist of February the Bibb delivered despatches and ordmance stores at Georgetown entrance,
South Carolina. Learning there that the army steamer Pilot Boy, of General Foster’s command, had burst her
boilers, apd was at anchor near the hostile shore, about twenty miles northeast of the mouth of Winyah bay,
Mr. Boslle proceeded at once to her anchorage, took the vessel in tow, and delivered her at Hilton Head.
This service was formally acknowledged in a letter addressed to him by order of General Foster, a copy of
which will be found in the Appendix, (No. 26.)

Reconnafssance of Charlestgn harbor, S. C—On the 30th of January, under special orders from
Admiral D\Pont, the steamer B\Z'IL) was anchored inside of the stations occupied by the blockading vessels,
near the bar of the old ship channel of Charleston harbor. Assistant Boutelle then proceeded in with his
party in boats, and returned on two nights without discovery, after accomplishing the service required. The'
results were at once made known to the flag-officer, and were adopted in passing in the iron-clads for the attack
which was made early in April upon Fort Sumter. This examination, though it was made at night, satisfied
Mr. Boutelle that the “Pumpkin Hill”” chagnel was the best, and that view was confirmed by the soundings
made on the bar on the oth of April. Mr. ‘élatt and Sub-Assistant Bradford, in the steamer Keokuk, assisted
in placing the buoys just previous to the attack, and the party in the Bibb kept the bar lighted at night to
facilitate the movements of the gunboats. The sailing lines then chosen differ very little from those drawn
by Mr. Boutelle as the result of the night reconnaissance at the end of January.

His special knowledge in regard to the harbor of South Carolina, and his fitness for the service being
unquestionable, he had been much employed in piloting. In that line of duty he had taken the frigate
‘Wabash, and all the heavy vessels of the South Atlantic blockading squadron into Port Royal in the
autamn of 1861, and detachments from that squadron over the bars of all the Atlantic harbors between
Charleston and St. Augustine.

Mr. Boutelle’s offer to pilot in the flagship for the attack on Fort Sumter, was declined by the
admiral, on the ground that it might be attended with greater hazard than bad usually attached to similar
service perforgied for the squadron.

Mr. Ro Platt, the executive officer of the Bibb, was permitted to pilot the Weehawken, (monitor,)
Captain John Rodgers, to the position selected for trying the effect of her guns on ¥ort Sumter. Mr.
Platt bad been long attached to the Coast Survey, and was known as an excellent pilot. After the attack at
Charleston entrance he was retained by Admiral DuPont for further service in the squadron.

On the 13th of April the Bibb returned to Port Royal, taking with her in tow from Charleston bar the
monitor Montauk. It was then found that the state of the Bibb’s engine would not permit the use of the
vessel in active co-operation with the naval squadron. With the consent of the admiral, therefore, the party
resnmed the ordinary duties of the survey. g

From copies of several communications of similar tenor from Admiral DuPont, which were sent to me
with the report of Assistant Boutelle, I have placed in the Appendix (No. 26) the one which refers to the
gounding of the channels of Charleston harbor. |

During the action at Fort Sumter Mr. PMtt was knocked down in the turret of the Wechawken, and
was temporarily disabled by the breaking of a bolt under the concussion of a heavy shot from one of the
rebel batteries. He was again at his post before the withdrawal of the vessel. The mention made of his
conduct by Captain Rodgers, of the Wechawhken, in his report to the admiral, led to his appointment as
acting master in the navy.

1t was clearly ascertained by Mr. Boutelle, while working, in December, 1862, on the coast of South Car-
olina, that the rebel privateer which was sunk by a broadside from the United States frigate 8t. Lawrence,
early in the course of the war, was the schaoner Petrel, belonging to the Coast Survey. The particulars of
her seizure by the State authorities of South Carolina, in December, 1860, were given in my annual report
for 1861. ’

The small steam tender Fire Fly, also belonging to the Survey, and seized at Charleston in December,
1860, was used for some time by the insurgents on the Savannah river. In October, 1862, she accidentally
took fire at her wharf in Savannah and was consumed. This fact was communicated to Mr. Boutelle by one
‘of the Savannah pilots, who came within the federal lines in the following month. ;

Hydrograpky of Port Royal sound, S. C—Assistant Boutelle, with a party in the steamer Bilb, sailed
from New York on the 23d of November, 1862, and arrived at Port Royal on the 8¢h, where he reporied to
Admiral DuPont for duty similar to that which had employed the Coast Survey parties in the preceding year.

After a short visit, under orders, to Winyah bay, from which the Bibb returned on the 6th of December,
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a survey was made of a site at Bay Point, suitable for a coaling station for the navy. This work included
the determination of the depth to which piles must be driven to give stability to the wharf. A comprehensive
report was made to the flag-officer on the 12th on the topographical and bydrographic facilities of the site,
accompanied by z plan for the structures and full details respecting the current at Bay Point, the rise and fall
of tide, the location of timber, saw-mills, and the like. The topography was executed by Mr. W. W. Hal\'ng-
Soundings in the vicinity of the proposed wharf were carried out to a depth of five fathoms.

Mr. Boutelle at the same time presented a plan for lighting and marking the southeast channel into Port
Royal, suggested by the use of elevated platforms which he had found necessary in the primary triangulation
of the coast of South Carolina.

Before completing the survey of the coaling station, it was found that the southeast channel had shifted
somewhat to the southward in the course of the year. This change, though nowhere considerable, required a
transfer of the buoys, and that duty was at once taken up. As a preliminary, soundings were commenced on
Martin’s Industry shoal on the 12th of December. The pressure tide-gauge, invented by Captain (now Major)
E.B. Hunt, United States engineers, was at the same time put in use at the light-ship. Mr. Boutelle observed
that the depth of the south channel into Port Royal had somewhat increased during the year. The examina-
tion included part of the Gaskin Bank, and, generally, the approaches to Port Royal entrance. Bad weather
hindered progress somewhat, but the work was pushed by the use of the steamer and two boats, and was
rapidly advanced in January. While thus engaged, agsistance was also rendered in forwarding to her desti-
nation, for duty on the Florida reef, the steamer Vixen, which needed coal.

The elastic bag of the pressure tide-gauge at Martin’s Industry light-ship was sunk in nine fathoms
water, with about one hundred and fifty feet of flexible tube attached. On the 23d of December the regis-
tering dial of the instrument indicated a tidal rise of nine feet and a half.

Frequent calls for the services of the Bibb in delivering despatches, and in other duties incident to the
naval service, protracted the completion of the hydrography at the approaches to Port Royal entrance. It
was at the same time known that important changes had taken place in the depth at some places, and that a
revision of the chart was very desirable for the use of the deep dranght-vessels of thesquadron. At the end of
January, and in the beginning of April, the party was again recalled to Charleston entrance, as has been
already mentioned. Returning to Port Royal after the attack of the 7th of April, Mr. Boutelle surveyed and
buoyed the northeast channel and reported sailing directions. The concluding work off Port Royal was the
sounding and setting buoys in the channel west of Fishing Rip, and the marking by buoys of the middle
ground of the harbor and of other dangerous spots in the approaches. The statistics of the hydrography are
here appended:

Miles run in Bounding .. oo ovee it n i e i ie it e ieia e e 1, 409
Casts of the Tead ... ..o nr i it i eiecnacancaccccncaanaaeenn 57, 000

Besides the tide-gange at the light-ship, Assistant Boutelle had constant observations made at Station
creek. In reference to results, as bearing on the reduction of the daily soundings to “mean low water,” he
remarks: «The difference of time and of rise and fall of the tide at these two stations (about twelve miles
apart) are frequently very great, and apparently depend much upon the state of the wind and sea. The mean
difference in time i3 about one hour.”

The duties in connexion with the light-houses of this district which were performed by Mr. Boutelle
occupied much of his tim;wze latter part of the on.

Sub-Assiatant J. 8. ford, Mr. W. W, ing, and Mr. P. F. F«ézer. jr., were attached to the party
in the steamer Bibb. Assistant Bowselle returned to New York with the vessel on the 17sh of June. He
afterwards volunteered, under my immediate direction, at Philadelphia, at the end of that month, to meet the
emergency which seemed to be threatened by the invasion of the State of Pennsylvania.

Topography of paris of Hilton Head and Beaufort island, S. C.—On his return from the lower part of
this section in April, Sub-Assistant W. H. D3dnis stopped at Port Royal with his plane-table party in the
schooner Caggbell. The time of his stay was occupied in making a resurvey of the northern end of Hilton
Head island, to show the forts, batteries, and government buildings which have been erected since the regular
plane-table survey of Port Royal entrance. 'Ihe batteries on Beauwsland were also determined in position,
and marked on a traced copy of the plane-table sheet. The CasWell left Port Royal on the 2§t} of May,
and was subsequently employed in service which has been mentionéd under the head of Section I.

Topography of Wassaw sound, Ga—For this work, which would have been completed ip'1861 but for
the breaking out of the rebellion, arrangements were made in December, 1862. Sub-Assista.n\&nnis, with his
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party in the schooner Cas\élll reached Port Royal on the 3d of ngary, and after reporting to Admiral ont,
proceeded to Wassaw and took up the plane-table survey. A party svas at the same time assigned to giake
soundings while the shore-line was being traced. Sub-Assistant B¢unis was aided by Mr. R. H. T™lcott.
The topographical survey was continued until the increased activity on the side of the insurgents made it
necessary to desiet. The rebel steamer Naskuville, destroyed by the fire of the United States gunboat
Montauk, in the lower part of the Ogeechee river, and the Fingal, (or Atlanta,) since captured by the
‘Weehawken, (monitor,) were then preparing to run out, either for the destruction of government transports
or for adventures at sea. ;/Both of the surveying parties at work in Wassaw sound closed only when notified
to do so by Admiral Dodfont, in consequence of the state of affairs to which T have alluded.

The sheet executed by Mr. Dé¥nnis comprises the coast of Georgia from Savanuah river southward and
westward to Odingsell’s river. It includes the whole of Wassaw sound, and the mouths of the rivers which
fall into it; the greater part of Wassaw island; Great and Little Tybee islands; part of Cabbage island, and
Cockspur and Long island, in the Savannah river. From the coast line the plane-table survey was carried
towards the interior at an average of from four to five miles.

Besides the discovery of a schoonerjwhich bad grounded in attempting to run the blockade of Savannah
river, and of which the party in the Cadvell took possession and turned over to the naval authorities, the only
special incident attending the work was a demonstration made by the enemy towards the capture of Mr. Taf¥ott.
In the latter part of March he camped out a few days to complete the topographical survey of Little Tybee
island, having an escort of seven pickets detailed by Colonel Barton, commandant at Fort Pulaski. On the
night of the 26th the pickets observed a rebel boat reconnoitring the position used by Mr. Taleott, but
without discovering themselves. On the following night the surveying party was driven in by the approach
of three hostile boats towards the dyke behind which they were concealed. Mr. Talcott kept his boat in
Little Tybee creek, and on receiving the alarm his papers and instruments were at once moved to a place of
safety. He camped for the night on the sand-hills, and in the morning returned to the Caswell, having
accomplished the object sought in the separation of a few days from the party on board of the vessel.

The following are statistics of the work done this year in Wassaw sound and its dependencies :

Main shore-line traced.......... P 42 miles.
Shore-line of ereekB. ... ... .. .. i i i e e, 247 «
Outline of marsh........... e e e e e sae et ieamer e 96
Roads surveyed. . ... ..o iiiiiiiiiiiat i ittt e, 6 «
Areainsquaremiles .. ....... ... oL Lo aiiii e, 33

The plane-table sheet containing this work was inked and turned in at the office early in April. The

party then returned to Port Royal, and there made a supplementary survey, which has been already alluded to.

Sub-Assistant qumls and Mr. Taott passed the working season at the north in duty in Section I.
Special mention is made in the field report from Section V of the obliging kindness shown towards the party
in the Caswell by Captain C. R. P. Rodgers, U. 5. N,, and by Colonel W. 8. Barton, 48th New York volun-
teers, while the party was on the coast of Georgia.

Hydrography of Stery’s river and Station creek, 8. C—The hydrography of these and of other
passages which connect the waters of St. Helena with those of Port Royal sound was taken up on the 1st of
May by a party in charge of Sub-Assistant W. S. Edwards, with the schooner Arago. The resuls will afford
very desirable facilities for the transport service in a thorough knowledge of that part of the Inland Passage
of which the link between Savannah river and Port Royal sound was developed by the same party last year.
Mr. Edwards was aided in this service by Mr. A. R. Fauntleroy and Mr. F. H. Dietz. The statistics of the
work are as follow:

Miles run in sounding......... bedineecnas et teretenaas e eeieeeaeeas 206
Angles measured. .. .. et terectmataeciaae et N 1,084
Number of soundings......... Cerereaenaen Cereseteiearenatione veeess 13,370

Twenty-five signals were erected and determined in position as points of reference for the soundings.
The hydrography occupied the party until the 25th of May. The tides of fonrteen successive days were
observed and recorded for the reduction of the soundings.

After closing this work the party proceeded to New York in the Arago, and was employed during the
summer in hydrographic duty in Section I. Its occupation in the early part of the season mllbe referred to

presently in this chapter.
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Assistaut Edwards is now preparing to return to the blockading squadron, in order to resurvey the bar
of Charleston harbor.

Hydrography of Tybee entrance, Ga——It was incidentally noticed in the middle of December, 1862,
shortly after the return to this section of the party of Aassistant Boutelle, that the depth along the sailing
lines at the entrance of Savannah river had decreased about two feet within the year, giving only eighteen
instead of twenty feet in the chanunel. This was, at the time, referred to a probable movement of the channel
to the southward, as had been remarked at Port Royal.

On the 2d of March Sub-Assistant Edwards, who had previously been at work in Wassaw sound, com-
menced an examination of Tybee roads and of the channel of the Savannah river, including the bulkhead
which stretches from it across to Calibogue sound. The main channel of the river above the “ wrecks” was
also sounded at the request of Colonel Barton, then in command of the United States forces at Savannah
entrance. This work was completed before the close of April. 'The statistics are as follows :

Miles run in sounding
Angles measured. ... ... ..t ie ittt e ettt e s r et 1,172
Number of soundings... ........coiiiiiiiitt civiianaan fereh earemeaan 8,974

Sub- Assistant Edwarls wag aided in this service by Messrs. Fauntleroy and Djetz.

Forty-seven day tides were recorded by the party in the schooner Arago, for the adjustment of soundings
for the manuscript chart of Savannah river entrance.

Hydrography of Wassaw sound, Ga.—With a favorable prospect that opportunity might hold for the
completion of the hydrography inside of Wassaw sound, the party of Sub-Assistant Edwards was despatched
with the Arago, and commenced work on the 17th of January. The hydrography was prosecuted until the
1st of March without interruption, though it was generally known that the enemy was preparing for offensive
operztions afloat. In consequence of this, the soundings were discontinued at the last-named date by advice
of Admiral DuPont. The following statistics show the progress which had been made:

Miles run in sounding

................................................ 92
Angles measured. ... ... .. ... e 396
Number of soundings . ... .. ..o i i e e 7,215

In the preparation for his work Mr. Edwards had set up and determined the positions of ten signals-
The tides of the sound were observed during eighteen days. The shore-line for the intended chart was taken
from the plane-table sheet of Sub-Assistant Dennis.

Messrs. Fauntleroy and Dietz assisted Mr. Edwards in the hydrography.

The incident already mentioned, concerning the capture of the schooner Pembroke, occurring near where
the Arago was at work, a boat with the party of Mr. Edwards reached the prize a few moments after the one
sent from the Caswell. After assisting to get the prize afloat, the Pembroke was delivered to Captain Scott,
of the United States gunboat Marblehead.

In the latter part of the working season Sub-Asgistant Edwards was engaged with his party in sounding
the passages between St. Helena sound and Port Royal bay.

Hydrography of Ossabaw sound, Ga.—To render of effective use the chart of this sound, derived from
the hydrography completed just previous to the breaking out of the rebellion, and the engraving of which

has since been completed, Assistant Boutelle went there in April last and placed the buoys necessary to enable
the naval and transport vessels to cross the bar.

SECTION VI.

FROM ST. MARY'S RIVER, GA., TO ST. JOSEPH'S BAR, FLA., INCLUDING THE EASTERN AND PART OF

THE WESTERN COAST OF FLORIDA, PENINSULA, AND THE FLORIDA REEFS AND KEYS.—(SKETCH
No. 13.)

The circumstances of the war have not interfered with the completion of a work of much importance in
this section, the hydrography of the Florida reefs. Some additional work yet remains to be done between
Key West and the Tortugas, but the soundings are now continuous from Cape Florida, along the outer
gides of the keys southward and westward, to the Marquesas. The regnlar work has been added to, also,
by the hydrography of the north entrance bar, and approaches of Charlotte harbor, the execution of which
was intended by my instructions of 1860-'61. The hydrographic party was subject to the orders of Admiral
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Bailey. At his request the position of the buoys of Key West harbor were examined, and sailing directions
made out to suit the changes

At the request of the tax commissioners of Florida, one of the topographers, who had in previous years
worked in several parts of the section, was assigned for their service. By foree of circumstanees only partial
opportunity offered for the intended co-operation. Ample testimony as to his qualification for duty has been
given in a communication from the chairman of the commission. An extract from the same letter, relative
to engineer duty performed at Fernandina, will be found in the notice of field-work in this chapter.

Orrick-woRk.—The drawing and engraving of general coast chart No. X, Straits of Florida, and of
conast chart No. 71, Newfound Harbor key to Boca Grande key, have been completed. The drawing of sheet -
No. IV, of a general chart of the Atlantic coast from Mosquito inlet to Key West, including the Bahama
Banks and Straits of Florida, has been completed, and the engraving of the same commenced. A new
edition of the chart of Xey West harbor, with improved sailing directions, has been lithographed, and the
preliminary chart of the northeastern part of the Gulf of Mexico in two sheets (scale ;53gpp) has been en-
graved on stone.

Service with taxr commissioners in Florids—The assignment of Sub-Assistant F."W. Dorr to duty in
connexion with the Florida tax commission was alluded to in my report of last year. He left New York
with the commissionerf on the 21st of December, and after staying a few days at Port Royal, arrived
with them at Fernandina on the 4th of January. Here it was expected that his services as topographer
might be called for in aiding the labors of the commission, but an accurate plan of the city being found, it
was necessary only to make transfers, and compile a map for the use of the members. Later in Janunary,
Mr. Dorr made a reconnaissance of the middle and lower part of Amelia island, at the request of the com-
mander of the post, Colonel Hawley, of the seventh Connecticut volunteers.

Early in February Sub-Assistant Dorr accompanied one of the commissioners to 8t. Augustine, in the
hope of finding official maps and records of the Florida land office that might further the object of the
commission, but on ascertaining that all such material had been sent to Tallahassee before the occupation of
St. Augustine by the forces of the government, the search was discontinued. With the same object Mr. Dorr
went to Key West in one of the public vessels, and was on the return passage landed at Hilton Head, from
whence he rejoined the commissioners on the 7th of March, at Fernandina. Jacksonville being reoccupied
a few days after, Mr. Dorr, by request, accompanicd the sixth regiment of Connecticut volunteers to
superintend the construction of some earthworks for the defence of the place, additional to those con-
structed by the troops under the command of Colencl Higginson. The intended fortification was nearly
completed when an emergency arose which cailed for the services of all the forces then in the vicinity, and Jack-
sonville was in consequence evacuated. Mr. Dorr again reached Fernandina at the end of March. In the follow-
ing month he was assigned to duty at St. Augustine, and was several weeks oceupied in compiling a map of
that city for the use of the commissioners. He reported to them at Fernandina on the 7th of May, and, as
they had previously resolved to defer further operations until autumn, was then relieved from duty.

During the summer Mr. Dorr was actively engaged in plane-table duty in Section I, and was in readi-
ness to rejoin the commissioners according to the understanding expressed by them in the order which relieved
him from duty in Section VI. In October, however, a pressing eall for such duty ag he had been accustomed
to render, in connexion with military operations, led to his assignment to service with the army of General
Grant, near Chattancoga.

The chairman of the tax commission for Florida thus concludes a letter which he addressed to me in
May last, after Mr. Dorr had been relieved for the season : “Mr. Dorr unhesitatingly volunteered to encounter
the hazard of arms, without rank or emolument, to plan and superintend the construction of the defences of
Jacksonville, prompted solely by a desire to serve his government. I deem it fortunate for the safety of the
post that an officer of the Coast Survey was at hand, willingeto undertake a difficult and dangerous trust,
and so competent to its execution as Mr. Dorr proved himself to be.” Y

Hydyrography of the Florida recfs—For the completion of the hydfography cutside of the line of the
Florida rdefs, a party was assigned to the charge of Acting Assistant EdwWd Cordell, and reached Key West
on the 48 of January, in the steamer Wen. Of the two gaps that remained to be sounded, that below Key
Rodriguez (see Sketch No. 13) extended about fifteen miles to the southward and westward; the other
embraced only about ten square miles off the south shore of Boea Chica island, near Key West. The steamer
started in a few days after her arrival, to commence work in the larger interval, but was met by a southeast
gale, which somewhat strained the vessel before the anchorage was reached, off Indian key. This and the
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boisterous weather of the following weck caused an accident go the machinery, making it impracticable to
begin the soundings until the 21st. Sub-Assistant C. T, Iasfella was attached to the party, and acted as
pilot of the Visen. The hydrograpky of this part of the reef was completed by the 1st of April. A full
development was made of the outer reef between the previous work of Captain T. A. Craven and that of
last year by Assistant Davidson, including also the shoals, and the channels ingide of them. Lines of sound-
ings were carried out two miles to seaward from the outer reef, and to a depth of forty fathoms, and the
approaches from the gulf stream were carefully examined.

‘With reference to the method pursued in closing the hydrography of this part of the rection, Mr. Cordell
remarks : “In prosecuting the work I endeavored to adhere as much as practicable to the admirable rystem
adopted by Captain Craven in the survey of other parts of the reef. The soundings were extended out rather
more than six nautical miles from the outer shore of the keys, and the sheets containing them embrace the
SW. end of French reef, Pickle reef, Conch and Little Conch, Davis’s reef, Crocus reef, and the bank mnorth
of Alligator reef” Along this line, the sheet now in the office exhibits a stretch of about fifteen
miles, of which the main peeuliarities are described in the Appendix No. 8, in extracts from the report of
Mr. Cordell.

In the early part of May, the party in the Vixen sounded out the unfinished space at the south end of
Boca Chica, and connected the work of Captain John Rodgers with that of Captain Craven. This sheet with
the one already mentioned furnishes material for completing the chart of the Florida reef, the engraving of
which has been waiting the exccution of the final hydrography. The soundings added by Mr. Cordell
extend from Boca Chica channel, along the south side of the island, to Geiger’s signal. A number of coral
heads running in a line ncarly parallel with the shore, and about half a mile from it, was clozely examined,
and their positions established.

The effectiveness of the party in the steamer Vixen was sceured by the assignmeﬁz of five aids, sevgral
of whom hi previous experjence in hydrographic. work. These were Messrs, T. C. Rbwie, L. L. NichiMson,
L. A. Seng§ller, H. M. DoWees, and A. M. “\ﬂlerill. Besides being engaged in the work which will be
next noticed, all of them have been since employed in duty on other parts of the Atlantic coast.

The following statistics are derived from the reports of Mr. Cd#dell on closing the reef hydrography :

Miles run in sounding . . ... e e e 1,067
Anglestaken . ... . . . e e e e e 4,263
Number of soundings ... .. ... . i i e 30,339

Area sounded out, (square miles)

The charts of the two localities are now on file, with records in duplicate of the angles taken, and
registers of tidal observations. «

In February Rear-Admiral Buailey, to whom Mr. Cordell had reported, directed that the position of the
buoys for entering the harbor of Key West should be examined, it having been suggested by the pilots that
one or more of them might be more advantageously placed. This duty was discharged at once, and the
results of the examination communicated to the flag-officer, with sailing directions. Only one buoy, that on
the “west triangle,”” was moved, and was set about thirty yards from its former position in twenty feet
water. The ¢ Western Head,” to which attention had been called in the instructions to Mr. Cordell, was
examined, and is thus mentioned in his report to Admiral Bailey: “About one-third of a mile S.SW. of
Mississippi buoy is the  Western Head,” with eighteeen feet of water upon it; and three hundred yards to
the northward and westward of it there is another head of rock, with only sixteen feet. These heads being
dangerous to vesgels of heavy draught beating through the channel, a third-class can-buoy, painted black, was
placed on the one first named. Black buoy No. 3 was placed on the middle ground, in sixteen feet water.”

The report of Mr. Cordell was accompanied by a map showing the position of the buoys a8 now estab-
lished, and notes giving the bearings from each of them.

« Mr. Whalton, the light-house inspector of the distriet, placed the schooner Florida at our disposal for
earrying out Admiral Bailey’s instructions, the sjeamer Vixen being at the time disabled. He also furnished
the buoys, and assisted in placing them.”

In the course of the winter, Assistant George Davidson, who had prosecuted the reef hydrography last
year, completed and turned in his chart, with duplicate records of the soundings, angles, and tidal observa-
tions. He has also forwarded a view of Indian key, drawn under his direction by Mr. W. B. McMurtric,
which will be engraved for the chart of that part of the reef.

7c8
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Hydrograply of Charlotte harbor—The circumstances which have delayed the completion of the survey,
and the issue of a chart of this harbor, were explained in my report for 1861, timely provision having been
made in all the necessary preliminaries for the work. :

In April last the approaches and bar, the entrance and the anchorage inside of Charlotte harbor, were
sounded by Mr. Cordell with the working party of the steamer Vixen. The following is an extract from
hig report: “The outer bar, and channel leading into the bay, were thoroughly sounded out, and a full
devclopment ‘made of the banks on cither side. Soundings were carried out six miles from shore into seven
fathoms water, and extended over a space of about nine miles in length abreast of the entrance, including
rather more than four miles of the shore of La Costa island to the southward, and as much of Gasparilla .
island to the northward of the emtrance. The hydrography was extended into the Gulf of Mexico necarly
three miles outside of the bar.”

Mr. Cordell found that the bar gave seventeen feet of water at low tide. The capacity of the channel,
and directions for entering the harbor, are stated in further extracts from his report which will be found in
Appendix No. 9

Day and night observations of the tides were made for the last twenty days of April, at the inside of
the point of Boca Grande. The currents were observed at four stations in and outside of the harbor, one of
them being beyond the bar, and another about midway between it and the entrance.

The statistics of the hydrographic work at Charlotte harbor are as follows :

Signals erccted and determined. ..... e e er et ie e eate et 8
Sextant angles observed. ... .. . ioun e PN Ceereeies waes 2,102
Miles run in sounding .. .. .o .. Lol B 54
Number of soundings. ... ... ... it - 11,744
Area, in square miles ......ooiieiiiilial, Ceeenes et eteiaeeaenan 66

The manuscript chart is now at the office, with duplicate records of the work in the usual form.

Soon after the return of the Vixen to New York, the party was assigned to hydrographic duty in
charge of Mr. Cordell in Scetion T, the details of which have been stated in a previous chapter of this report,
Sub-Assistant Tardella, at the close of the working season at the south, was transferred to the party of
Assistant F. H. Gerdes for service which has been referred to under the head of Section I.

Tidal Observations—The series of obgervations intended to be secured at Fernandina was interrupted
by the breaking out of the war, as explained in my annual report for 1861. It was at first thought that the
tide gange (self-registering,) which was left there, had been destroyed, but there is now reason for believing
that it was sent to Tallabassee, Florida, when the forces of the government took possession of Fernandina, in

March, 1862.

SECTIONS VII, VIII, IX.

FROM S£T. JOSEPH'S BAY, FLA.,, WESTAVARD TO THE RIO GRANDE, INCLUDING PART OF THE WESTERN
COAST OF FLORIDA, AND THE COAST OF ALABAMA, MISSISSIPPI, LOUISIANA, AND TEXAS.

Of the six parties sent for duty in the Gulf of Mexico, and on the Mississippi river, three were attached
to the army of Major General Banks, two served with the squadron of Admiral Porter, and one was engaged
near St Louis, Missouri, in completing the survey for the defences of that city. By their labors a large
addition has been made in topographical information respecting the ground passed over or occupied by the
armies of the Union during the present year. Special surveys have been made of all the posts gained from
the cnemy, among which are included Vicksburg, Port Hudson, Arkansas Post, the vicinity of Fort Butte
4 1z Rose, on the Atchafalaya, extended reconnaissances through the middle districts of Louisiana, recon-
naigsance of the Red river from-the Mississippi up to Alexandria, and & special topographical survey of the
western approaches to New Orleans. One of the parties has remained during the entire year, and is now
engaged in gervice with the army division which is operatmg against the rebel forces in the upper part of
Louisiana. The work of all of them will be referred to in more detail in subsequent parts of this chapter.

Orrice-work.—The engraving of a preliminary chart of the Southwest Pass of Mississippi river has
been completed, and that of coast chart No. 93, Lakes Borgne and Pontchartrain, has been executed as far
as the field-work is completed. The drawing of the gulf coast chart from Key West to the Rio Grande has
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been completed, and the engraving of the same has been eommenced. Progress has been made in the draw-
ing of general coast chart No. XTIV, Choctawhatchee bay to the Mississippi delta, and on the engraving of
coast chart No. 100, Atchafalaya bay and Cote Blanche. The preliminary chart of northwestern part of the
Gulf of Mexico, in two sheets, (scale 5w has been engraved on stone. A map of the vicinity of St.
Louis, Missouri, and its military defences, on a large scale, has been drawn, and maps of parts of Louisiana
and Mississippi, showing the ficlds of military operations in those States, have been lithographed.
Topographical service in Louisiana—No question being left as to the effectiveness of co-operation by
the party assigned to this military department last year, 1 made arrangements in December for the detail of a
party of three to accompany the expedition of Major Geeneral Banks. Sub-Assistant J. G. Oltmanns with
that view had preceded the expedition, and after examining the astronomical station of the Coast Survey at
New Orleans, he reported by letter to Lieutenant Colonel R. B. Irwin, of the staff, directing to Ship island.
These details were made in compliance with the special request of the major general commanding the depart-
ment, whose requisition also for maps and charts, and for unpublished local information, was met at the same
time. ;
Mr. Charles\iosmer and Mr. S. NLyman were directed to aid in topographical or general ficld duty,
and arrived in December and passed on to Bat()lx‘}gouge, the former to remain for any service that might be
needed in connexion with the operations of GenerdMGrover. Mr. Lyman returned to New Orlcans in Japuary,
and joined the party of Sub-Assistant 8tmanns, who had taken up duty under the orders of Captaiw H. L.
Abbott, chief topographical engineer. This first service comprised the survey of the right bank of the Missis-
sippi abreast of New Orleans, beginning at Labrance’s eanal and extending to McGee’s plantation, below the
breastworks on the west side of the river. The map turned in to Captain Abbott, accompanied by a detailed
report of the mcasurements and character of the various features of surface, embraces fifteen and a half
square miles, It shows within that arca every road, footpath, canal, bayou, ete., leading either from the
levee or from the railroad to the Cypress swamps, or in other directions. Mr. Lyman aided in this survey.
Several reconnaissances were made in February, and among others an examination in conjunction with
Lieutenant Loring, of the staff of Brigadier General Emory, of the water-courses which conneet the Atcha-
falaya, the Red river, and the Mississippi. 'I'his was accomplished by mecans of the United States gunboat
Kinsman. Maps and tracings had fortunately been made, as well as a preliminary survey of the Atfcha-
falaya river, before the 25th, in the night of which the Kinsman snagged and sunk in decp water. Dy this
accident Sub-Assistant Oltmanns and Mr. Lyman lost all that they had taken with them when they set out
for duty in the section.

In March Mr. Lywhan reported to Major D. C. Hasiston at Baton Rouge, and, under his direction and that
of Lieutenant Harwood, made a survey for the defences along the southern boundary of the eity,.and
rendered assistance in constructing the fortifications. While these were in progress, Sub-Assistant Olwéianns
engaged in such local surveys and reconnaissances in the neighborhood of Baton Rouge as were called for by
the direct orders of General Banks, and in conjunction with Licutenant Harwood, of the topographical
engineers, assisted in all the reconnaissances betwcen that post and Port;Hudson. At the close of March he
was reassigned to duty in the fleet, and in connexion with General \VeVzel’s command at Berwyck bay, and
gerved as engineer and topographer. Mr. Lyman meanwhile had completed the service assigned by Major
Houston at Baton Rouge, and in the latter part of April returned to New Orleans to await further orders.
On being relieved by Major Houston he returned north, and was employed during the summer in my own
party in Sectioy 1. ;

Mr. OltmMins joined the staff of Brigadier Godofal Weitzel at Bayou Boeuff, made several reconnais-
sances in advance, and built some of the bridges necessary for the march of the division on the road to
Brashear city. When the greater part of the army had passed Berwyck bay, he went in eompany with
Lieutenant Harwogd, on the gunboat Clifton, to attend the division under command of General Grover, by
whom Mr. Oltmeans’ personal knowledge of the country back of Bayou Teche was thought to be of special
value. He was present during the short but severe engagement at Irish Bend, and thence proceeded in
advance of the army beyond New Iberia, making such sketches and reconnaissances as were desired. A
naval expedition was here determined upon to assault Fort Butte & la Rosc, and to open the Atchafalaya
river throughout its course. Being well acquainted with the locality of the fort and vieinity, Mr. Oltmanns
was attached to the £xpedition. The Clifion being disabled in the successful attack which followed, he went
on board of the Egfrella at the request of Commander A. P. Wooke, of that vessel. A few days after, Ehe
Estrella pushed through the Atchafalaya to Red river, and then communicated with Admiral Farragut. The
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Arizona accompanied, and was followed on the 4th of May by the Albatross. The three vessels passed on
up the Red river without opposition as far as Fort DeRussy, at Gordon’s Landing. Two of the gunboats of
the enemy were cngaged here, the result of which was the evacuation of the rebel forts; but a strong raft
across the river resisted the passage of the small vessels that bad gome in the advance. The arrival of
Admiral D. D. Porter with several iron-clads and rams at once opened the river as far as Alcxandria,
Louisiana. Mr. Oltmanns employed the time on board of the Estrella in making a reconnaissance map of
Red river from its mouth, for the use of the fleet. A copy of this map, and of that which he had made of
the vicinity of Fort Butte 4 la Rose, were sent to the office, and, with other material of special value for the
purpose, were used in the compilation of lithographed sketehes of this military department. Mr. Oltmanns
also furnished a reconnaissance map with soundings through Grand lake and the waters connecting with it
on the north, and plans of the forts which were taken from the encmy.

After the surrender of Port Hudson to the forees of Major General Banks, Mr. O%manns, who had given
his gervices in the approaches to that city, returned to New Orleans and endeavored to arrange for the
triangulation of the Mississippi river between New Orleans and Fort Jackson. This being found impraeti-
cable at the time, he retwened and made a complete topographical survey of the vicinity of Port Hudson,
gshowing as well the defensive works as the approaches to them. The original sheet of this work was
delivered te the military authorities at Port Hudson. Returning to New Orleans on the 4th of September,
Mr. Oltmhains was at once assigned to duty with the army division intended to operaic above Sabine Pass,
and at that place he witnessed the destruction of the small steamer Sachem, which had been formerly in
Coast Survey service, and during part of the previous season under his charge in the reconnaissance of Pearl
river. Ten days after the return from Sabine ’ass he reported to Major«General Franklin, and started with
the land forces for the western part of Louisiana.

Sub-Assistant Charles Ibkmer was detached from duty with the left grand division of the army of the
Potomae on the 27th of November, 1862, and proceeding under orders, reported to the chief of General
Bankg’s staff, in New York, on the 1st of December, for duty in the department of the gulf. He was inti-
mately acquainted with a large part of the coast of Texag, and his assignment was made with reference to
the possibility of its reoccupation by the government forces. Mr. Hosmer reached New Orleans on the 14th,
and a few days after reported to Greneral Grover at Baton Rouge. There a plane-table survey was made of
the ground inside of the picket lines, including the town and the defensive earthworks. Mr. Lyman aided in
this duty, and after its completion was transfepred to the party of Sub-Assistant Oltmanns, as already stated,

In the latter part of January Mr. Ho&kgér reported to Captain Abbott at New Orleans, and assisted in
making reconnaissance maps of the vicinity of that city in the direction towards-Lake Pontchartrain. TUunder
the orders of Major Houston he also determined points with the plane-table around Fort Jackson and Fort
St. Philip, in February, for the range in artillery practice. The following month was passed at Pensacola,
in the expectation that arrangements there set on foot would have issued in the sending of a foree to the coast
of Texas, which Mr. Hosmer bad made preparations to accompany. The design not being carried out, he
returned to New Orleans on the 25th of March, and early in April again reported to General Grover at Bayou
Beeuft, and accompanied his staff through the Teche campaign. On the route, there being no occasion for
the use of the plane-table, Mr. Hosmer assisted in directing the building of bridges, and in such other service
as would facilitate the advance of the army. During the movement up the Teche, and at the battle of Irish
Bend, he a.ldgd in delivering the orders of the general. From thence on he continued with the division of
Geeneral ijer to Thompson’s plantation, seventeen miles below Alexandria, and with the staff visited that
town on the 9th of May. No call arising in this part of the campaign for special surveys, he returned with
the forces to Semmesport, and on the following day proceeded to New Orleans. A few days after he took
passage for New York, and arrived there on the 2& of June. Mr. Hosmer has since been employed in
Section 1, but is now on his way to rejoin the army of General Banks.

Services connected with the naval and military operations against Vicksburg, Miss—The ficld which
opened last winter for the employ of topographers specially qualified By practice in army and navy
movements, induced me to place at the disposal of Rear-Admiral David™D. Porter the services of a party
under the direction of Assistant F'. H. Geerdes, who had acted under the orders of the admiral in similar duty
in the reduction of Forts Jackson and St. Philip in the ppring of 1862.

“fub-Assistant Clarcne®N¥endall and Mr. Alexand® Strausz reported for duty at Cairo, Illinois, on the
27t of Novembgr. Sub-Assistant R. E;¥alter arrived on the 5th of D&ember, but being taken seriously
ill before the cMse of that month, was detached from the party in Yazoo river. Mr. Fendall bad been
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assigned to quarters on the flag-ship (Black Hawk,) and was fully employed in eompiling maps of the Yazoo
region, and in supplying duplicates so as to meet the needs of both the land and naval forces.

On the 9th of December Mr. Strausz was sent from Cairo, with the gunboat T¥ler, to sketch as much as
possible of the topography of the banks of the Yazoo. The gunboat went up that river om the 23d. Tive
miles from the mouth she encountered a heavy fire of musketry from both shores, but kept on up during the
day, and anchored for the night. Next day the survey of the banks was resumed and completed for the
purpose then held in view by General Sherman and Admiral Porter, though the encmy, as before, continued
to annoy the vesscl.  On Christmas day, while Mr. Strausz was sketching from the cabin on deck, a bullet
from the enemy on shore struck the timber but a fcw inches from his hecad.  The map which he brought back
to the admiral, and which was immediately duplicated for use, proved to be a preliminary means for the attack
made by the land forces on the defences northeast of Vicksburg in the latter part of December. In a com-
munication addressed to me early in January Admiral Porter thus alludes to the nature of the service in the
Yazoo: “During the ascent of the Yazoo river, and while engaged in taking up torpedoes, our passage was
contested at every step by two or three thousand riflemen in pits, and behind levees, so protected that our
guns could not hurt them. The vessels were much cut up, the rifle-balls going through and through the light
upper works. Mr. Strausz accompanied the expedition, and while under the enemy’s fire produced a good
chart of the river and back country, with which we have made our advances.” The following extract shows
not less clearly the estimation of that energetic and practical commander as to the bearing of special practice
in topography in the attack of places very difficult of approach: ¢ Mr. Strausz and Mr. Fendall have rendered
themselves extremely useful to me in compiling maps for the use of the army and navy and making surveys
of the field of operations before Vicksburg. 1 sent Mr. Strausz down in a vessel near the front of the city
to make plans and take sketches of the batteries, which he did to my satisfaction, giving us information that
we have not possessed before, and showing the impracticability of attacking Vicksburg by water alone.

“ Both of them arc very assiduous in making maps for future use. They are now engaged on one of the
Arkansas, where we intend striking a blow beforc rcturning to Vicksburg, the water being still too low to
opcrate there with any hope of sucecss.” The important capture of Fort Hindman and Arkansas Post, here
foreshadowed, took place a few days after the date of the letter from which these extracts have been taken.
Just previous to the attack Mr. SBtrausz, by order of the admiral, accompanied a file of marines to ascertain
the precige location of the rifle-pits in front of the rebel works, and, in conjunction with Mr. Fendall, surveyed
and furnished a map of the vicinity of the post after its capture. Of the sketches which up to this time had
been traced to show the approaches of Vicksburg, calls for more than thirty copies made on Mr. I"endall
alone had been promptly met. Others were supplied by Mr. Strausz. The topography of the approaches
to that stronghold was pushed steadily after the 20th of January, and at one poiut to within six hundred
yards of the batteries, or about three miles beyoud the pickets of our own forees. A guard accompanied the
topographers, and on one occasion made prisoner of a rebel officer who had taken means to eapture Mr,
Fendall and his plane-table. The work done by him in February comprised the survey of the peninsula
opposite to Vicksburg, and the town front of the Mississippi, with the positions of the several defensive works.
From tracings sent to the office a lithographic sketch of the vicinity was issued soon after. The use of a
boat not being always allowed by the exigencies of the naval service, the survey of the western approachea
of the city was conducted under many difficulties and privations. The tug sent down near the middle of
February, and which Mr. Fendall accompanied to establish the ranges, if places were selected for the use of
mortars, narrowly escaped the heavy shot. It was found that mortars could not be brought within four
thousand yards of the enemy’s works without more than ordinary exposure to damage from the hostile fire.

At this period of the naval and military operations in the vicinity of Vicksburg Admiral Porter judged
it expedient to have the services of a photographer for taking views of places that might be reached, but that
could not be permanently held in the further reconnaissances that might be necessary. Acting Volunteer
Licutenant Julius Kroehl was sent to him by the Navy Department after taking practice in the photograph
division of the Coast Survey office. Mr. Kroehl had been on duty in the South Atlantic blockading squadron,
and by steadiness in service was well fitted for usefulness in the fleet near Vicksburg. He reported early in
March, and, until opportunity offered for special duty, assisted Messrs. Strausz and Fendall. He, in
conjunction with Mr. Strausz, accompanied the expedition through Steel’s bayou and Deer creek, the object
of which was to pass the gunboats, if practicable, into the Yazoo at a point some miles above the rebel works
on Haines’s Bluff. Mr. Strausz returned with a map of the entire route followed by the expedition. It is
well known that the expedition was stopped within a few miles of the water-course which leads into the main
river, only by insuperable natural difficulties. Immediately after its return the aitention of the military and
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naval anthoritics was given to the approach of Vicksburg from the southward, the preliminary to which was
the passing of the Vieksburg batteries by the fleet of Admiral Porter on the night of the 16th of April. A
movement nearly simultaneous was made with the land forces under command of Major General Grant. It
is not here in place to trace the series of actions which marked the summer campaign in the western circuit of
the State of Mississippi, and which terminated in thejsurrender of Vicksburg on the 4th of July. Messrs.
Fendall and Strausz continued work until the lattwart of the month, when both were unfitted for duty by
illness, and were relieved by Admiral Porter from present service, with letters commendatory of their constant
and effective labors. In the vieinity of Vieksburg alone the details were surveyed and mapped to cover an
area of twenty square miles. Armongst these are shown in position an aggregate of eighteen miles of rifle-
pits and ordinary breastworks and twenty-five miles of road. Twenty-eight miles of river shore-line are
shown on the same sheet. The aggregate statistics of surveys made by the party at Arkansas Post, Walnut
bayou, and along the Yazoo river, including the district about Haines’s Bluff, embrace an area of six and a
quarter square miles, within which were traced and mapped nearly eight miles of rifle-pits and batteries,
about eighteen miles of road, and twenty-six and a half miles of river shore-line.

"The report of Sub-Assistant Fendall closes with the following remarks: “I'he country surveyed is prin-
cipally alluvial bottom land of about the average height of the Mississippi at its full stage. The part under
cultivation is kept from the river by dikes or levees, the rest covered by a thick growth of willows or cotton
wood. The irregular hills about Vicksburg and Haines’s Bluff are, generally, barren of trees, and are not
cultivated. They comprise the only high land to be met with below Helena. The country was favorable for
plane-table surveying, the only obstacles heing the current, which it was sometimes impossible to breast with
a row-boat, and the pickets and scouts of the enemy, who fired on the party at every opportunity.”’

Topography of the military defences of St. Lowis, Mo—The survey of the environs of the city of St.
Louis bas been completed by the addition of the topography of Carondelet. 'This work was steadily
prosecuted by Assistant R. M. Blche, and was closed in Fane. For the supplementary plane-table sarvey
he measured a suitable base, which passes through the town, and connected with it & triangulation which
determined all the points to be included in the new sheet. In conjunction with the surveys of last year the
sheet turned in completes the topography of all the approaclies to the city of St. Louis, the defences, roads,
creeks, contour of ground, etc., and furnishes all the data that could be called for in engineering purposes.
The details of the additional work comprise the following :

Shore-line of riverand erecks,..... ... .o Lo il ool eieees 151 miles.
Roads,ete....ovvnevun ot e e ceeaees 23%F @
Area of details, (squaremiles). . ooivei i ot i e cevens B

The plane-table sheet shows the environs of Carondelet eastward to the bank of the Mississippi and
westward to include the river Des Peres, in the vicinity of the town.

Assistant Bache was aided in this duty by Mr. Robert Ex}lcMath. The subsequent labors of both have
been mentioned under the head of Section I1I.

Tidal observations.—It was stated in my annual report for 1861 that the series of observations with a
sclf-registering tide-gauge at Last island, (coast of Louisiana,) had been continued until the month of April
of that year by Mr. H. P. Wilson, and that he had been instructed to discontinue the record and box up the
instruments, there being no mail communication certain between his station and the office after that time. His
compliance with the directions, and success in securing the instruments, were made known in March last in a
communication addressed to me by Captain E. H. McLaflin, 21st Indiana volunteers, then acting as provost
marshal of Brashear city, to whom Mr. Wilson had turned over the articles in good order. In the same
letter assurance was given that the property would be safely kept until orders were received from the office.
Request was promptly made that the instruments should be forwarded to Washington, if practicable ; but as
they have not yet arrived at the north, it is presumed that the commendable intention of the provost marshal
is for the time being suspended by the exigencies of the transport service in the department of Major General
Banks; or else that the instrument has been destroyed, with other property of the government, during the
recent occupancy of the post by rebel forces.
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SECTION X.

FROM SAN DIEGO, ON THE PACIFIC, NORTHWARD TO THE FORTY-SECOND PARALLEL, INCLUDING THE
COAST OF CALI¥ORNIA.—(SkercH No. 24.)

The peculiar circumstances of the currency threatened in the carly part of the year to interfere with the
progress of the work in this section, but fortunately the difficulties in regard to it have been in part averted.
Taking into aceount with them the lessened appropriation for the work of the survey on the western coast,
its continuance during the surveying year, and the progress made, have been subjects of gratification. The
following is a summary of the operations which will be referred to further on under their respective heads:

1. Triangulation of the coast of California, east and west of Santa Barbara, and its connexion with
stations on Santa Cruz and Anacapa islands, across the Santa Barbara channel.

2. The topography aud hydrography of Half Moon bay, nearly completing the previously unsurveyed
interval of the coast between Monterey bay and San Francisco entrance.

3. Hydrographic resurveys of Karquines strait, and of the bar in San Pablo bay, for determining ques-
tions in regard to the permanence of the channcls. The party engaged in this duty also performed service
for the light-house inspector, by determining the position of the buoys of San Francisco bay.

4. A thorough hydrographic development in regard to position, depth, and approaches of the Fanny
Rock, near the Faralloncs.

5. Tidal observations continued at the permanent stations San Diego, and near San Francisco.

OFFIcE-woRK.—The drawing and engraving of charts of the upper part of San Francisco bay; of the
Pacific coast from Point Pinos to Bodega head; and of Bodega bay, in preliminary form, have been completed.
The engraving of San Pablo bay as a finished chart has been completed. Progress has been made in drawing
and engraving the charts of Tomales bay and Drake’s bay. Additions have been made to plates of charts
previeusly engraved, and to the progress sketches of the section, and a hydrographic sketch of the Fanny
shoal has been published.

Triangulation.—TEast and west of Santa Barbara the coast triangulation of California has heen extended
about twenty-two miles during the past season by the party of Assistant W. K. Greenwell. Santa Cruz
island, lying on the outer side of the Sanpta Barbara channel, as will be seen by reference to the progress
sketch, (No. 24,) has been connected with the main triangulation of the coast, and with the chain of triangles
going westward from Santa Barbara. The party resumed work on this part of the coast with the schooner
Humboldt on the 18th of November, 1862, and at the date last received, August 27, was still in the field.
The following is a summary of the statistics of work up to that date:

Bignals erected. .. o. . ittt ittt it ittt ettt c e 22
Stations occupied- . .ioviiiiiie e e Chtrhetetresiraea e 19
Signals observed on- ... .cviiiiiiiii i e, e ieeaei e 36
Number of observations. ... cuiien vt iieiinn et i ieii e iet it e 5,620

During part of the winter, when Assistant Greenwell was absent, Sub- Assistant Julius Kincheloe, of his
party, continued its operations. The eight-inch Gambey theodolite, No. 44, was used in measuring the
angles.

Topography and hydrogrephy of Half Moon bay, Cal-—The plane-table survey of the gap in the
topography of the coast below San Francisco entrance will probably be completed before the close of the
present surveying year, Assistant Rodgers having transferred his party in the schooner Marey to that locality.
During July and August his party co-operated with the party of Sub-Assistant W. M. Johnson in the plane-
table survey, so as to provide shore-line for the hydrographic sheet. Assistant Rodgers gave attention also
to the determination of triangulation points for connecting the three plane-table sheets projected for the
survey with the triangulation which passes from San Francisco bay to Monterey bay.

Hydrography—The charge of the hydrographic work of this section devolved, by my instructions, on
Assistant A. F. Rodgers on the 10th of October, 1862. Commander B. F. Sands, U. S. N., who had
previously conduected the hydrographic operations, had been relicved at Lis own request, and was then about
returning to the Atlantic coast to resume naval duties.

Mr. Rodgers as soon as possible completed the outstanding office-work of his topographical party, and
forwarded to the office the plane-table sheets of Tomales bay, Point Reyes, and Bodegs bay. He then
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selected points in San Francizco bay and made observations on the currcnts, employing in that service the
schooner Marcy and the hydrographic party.

The“l'igm't-house inspector of the twelfth district, Commander Watson, not having at immediate com-
mand the means of making an inspection of the buoys of San Francisco bay in November last, requested
that this service might be done by the party in the cutter Marcy. Assistant Rodgers, having himself
previously furnished the bearings by which the buoys were placed, examined those set upon Rincon Rock,
Blossom Rock, and Aunita Rock, and those upon Southampton shoal, and Whiting and Invincible rocks, and
found them as near the dangers intended to be marked as the nature of the ground upon which they were
anchored would admit. He examined also the buoy on the shoal at the entrance of Mare Island strait, the
growth of which was developed by Commander Sands in the last season of his service on the Coast Survey.
This was found in the proper position.

For the spar buoy on Commission Rock, in Mare Island strait, Mr. Rodgers recommends the substitution
of a spindle, the rock being bare at exireme low water, and lying directly in the channel-way to the navy
yard.

For the rock known as « Little Alcatraz,” off the northwest end of Alcatraz island, and awash at low
tide, it was recommended that a buoy should be provided, or a spindle set to mark it permanently. This
ie believed to be the only rock in San Francisco bay not distinguished by a mark.

The position of the wreck of the ship “ Flying Dragon,” which sunk early in the year 1862 in the track of
vessels passing between Shag Rock and Bird Rock, was determined by Mr. Rodgers in February, and published
as anotice to mariners. The bearings for the position of the wreck are given in a copy of the notice contained
in the Appendix, (No. 11.) This wreck has been lying in the channel-way for nearly a year, and, its true
position being unknown, has been a cause of apprebension to pilots and others in navigating the bay.

During March and April the party in the Marcy was occapied in running test-lines of the soundings
previously found in Karquines strait, and on the “bar” off Point Wilton, in San Pablo bay. It was
a gratifying result that the examination of the bar this year by Assistant Rlodgers, though made at an interval
of six years subsequent (o the survey of Commander Alden, (in 1857,) developed no change in depth, there
being still twenty-two and a half feet at mean low water. The mean rise of the tide is six feet. Only a
small increase in the length of the bar was found in comparing the two surveys. These results are fully
confirmed by the intermediate survey of Commander Sands, in 1862, made soon after the occurrence of the
heaviest floods ever known in California. The conclusion drawn from comparison of the several sheets of
soundings in this locality was communicated to the honerable Secretary of the Navy in June, as favoring
confidence in the stability of the channel through San Pablo bay to the navy yard at Mare island.

The survey of Karquines strait by Mr. Rodgers, compared with that of 1857, shows that quite material
changes have occurred, none, however, affecting navigation, as reported on by the hydrographic inspeetor of
the office, excepting the change in position of the middle ground. In reference to this, Captain Patterson
says: “The eighteen feet, (seventeen in 1857,) middle ground was S.8E. from the steamboat wharf in 1857,
but in 1863 is due south from the samec wharf. 1t has separated into three lumps, and moved during the
interval between the surveys two hundred and eighty metres to the southward and westward.”

The engraved chart of Karquines strait will be refised in accordance with the results given by the
gurvey of this year. While Assistant Rodgers was engaged in the vicinity, some additional soundings,
requested by Commandant Selfridge, were made on the San Pablo side of Mare island, and furnished for use
in the projected defences of the navy yard, which were deemed to be necessary at the opening of the present
summer. Mr. Rodgers held his vessel and party at the disposal of the naval authorities for any emergency,
and reported changes of position as the work went on, 50 as to be at command, if occasion should arise for
bis co-operation.

Fanny Rock, near the North Farallon—To the short list of dangers to be guarded against in approach-
ing San Francisco entrance, is now to be added the Fanmy Rock, reported by the pilot-boat of that name.
It lies outside of the limit required by thé regular coast hydrography, and several miles to the northward
and westward of the North Farallon. Being, as shown by Assistant Rodgers, after full examination within
the present season, very small in extent, not more than ten feet long, and a foot wide across the top, and
having on the ridge about twenty-two feet of water at low tide, with steep, smooth sides, it might readily be
missed by the lead in the closest system of examination that could lLave been undertaken without some
knowledge of its approximate place. The reputed pogition, moreover, has been found to be several miles
wide of the true, the determination with only ordinary means by any single vessel not being at all practicable.
From these circumstances, or from the fact that it could be dangerous only to vessels of deep draught, the
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report in regard to its existence had been for several years discredited by many at San Francisco whose
interests would otherwise have prompted a call for its precise determination and development. The imme-
diate oceasion was an unfortunate event that occurred on the 2d of January. The ship Noonday, drawing
at least twenty-one feet, struck at I o’clock p. m. of that day, and within two hours sunk in forty fathoms.
Her position at the time of the disaster was thought to be eight miles from the North Farallon.

Assistant Rodgers, having taken immediate steps for enabling him to fix the position of the rock or ledge,
gpent two days in the middle of January in running rangcs, but without finding the object of scarch, his
party being driven in by thick and stormy weather. He had, in addition to hiz own vessel, {(the cutter
Marcy,) chartered the schooner Naiad, of San Franeiseo, and towards the end of the month resumed the
cxamination with more success. The result was the development of a rack of the dimensions already given,
in a direction northwest, and rather more than three miles from the North Farollon. tespecting it he says:
“The rock, in apparent size and shape, may be described by comparing it to a small boat bottom up. Its
sides seem to be very smooth, and the lead could_only be kept on it by holding the line taut, for if allowed
to run, it would slip off into deep water of twenty fathoms or more in a boat’s length.” These particulars,
and others giving the bearings of the rock from known points, (Appendix No. 10,) were fully verified by Mr.
Rodgers in an examination of the locality in June. In his report acknowledgment is made of the earnest
co-operation of Mr. W. G. Bloomfield, of the schooner Naiad, and of the efficient service readered by Acting
Master A. S. Hussey and Acting Masters Mates J. T. Pitman and A. F. Askin, of the cutter Marcy.
Though the rock found differs in the distance assigned from the Farallones, the correspondence of the bear-
ings, and the general search made of the locality by Assistant Rodgers, thus far satisfy the shipping interest
at San Franecisco that it occasioned the loss of the Noonday, and that no other danger of like character
exists in its immediate vieinity. It is, however, but common prudence to admit the possibility that this
present conclusion may hereafter be set aside, the sharpness of the point found, and the deep water around
it not being peculiar even to this part of the coast of (California.

Mr. Alexander Chase, the aid in the hydrographic party, while engaged about the Fanny Rock, made
sketches of the appearance of Point Reyes and Mount St. Helens, and also of the grouping of the North and
South Farallones. These have been approved by Assistant Rodgers as true and characteristie, and will be
engraved for the entrance chart of San Francisco harbor.

The existence of red coral within six miles of the Farallones was discovered by one of the San Fran-
cisco pilots in January. Assistant J. 8. Lawson was then in port, and having his attention drawn to the
fact, took to Professor Whitney a specimen which had been brought up from a depth of twenty-eight
fathoms. Similar coral is said to have been found at the bottom of Monterey bay. Further examination
will be incidentally made with reference to the nautical interest attaching to this discovery. The report of
Assistant Rodgers relative to his examination of the Fanny Rock, and given in the Appendix, (No. 10,) bears
upon the question.

On the 8th of April Assistant George Davidson made a full and detailed report of the prospects of tcle-
graph work across the continent for the determination of longitude between the Atlantic and Pacific stations
of the Coast Survey. Full details were furnished of the rowie and distance traversed, the supporting poles,
methods of crossing streams, forests passed through, size and kind of wire, different kind of pole insulators
used, insulation, batteries, repeaters, supply of materials, and repairs. The present condition for transmitting
through messages is stated, with the best time and season for longitude operations, and the prospect of con-
necting the different portions of the Pacific coast.

From Mr. Davidson’s acquaintance with the shores and waters of the strait of Juan de Fuca, Admiralty
inlet, Puget’s sound, &c., he has been able to furnish, with the consent of the Treasury Department, much
valuable information in relation to projected telegraph routes in that region.

Tidal observations—Under the supervision of Captain G. H. Elliot, of the corps of engineers, U. 8. A,
the tidal stations at San Diego and San Francisco have been kept up with success during the present year,
and no delay has occurred in the receipt of the records at the office in Washington. The self-registering
gauge at the first-named station has been, as heretofore, in charge of Mr. A. Cassidy, and that at San Fran-
cisco in charge of Mr. H. E. Uhrlandt. The usual meteorological observations were also recorded by these
ohservers, and have been regularly forwarded with the tidal records.

The third permanent tidal station of the western coast will be referred to under the head of Seetion XT.

8cs
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SECTION XI.

FROM THE FORTY-SECOND PARALLEIL, ON THE PACIFIC, TO THE NORTHWESTERN BOUNDARY oF
THE UNITED STATLES, INCLUDING THE COAST OF OREGON AND THAT OF WASHINGTON TERRI-
TORY.—(SKETCH No, 24.)

The field-work in this scetion, by the only party working there, has been confined to the extension of
the survey of Xoos bay, Oregon.

OrrFicE-worK.—The drawing and engraving of a preliminary chart of the bar of Koos bay has heen -
completed and published, as also a preliminary chart of the entrance to Gray’s harbor, Washington Territory.

Supplementary triangulation of Koos bay, Orcgon—The survey of Koos bay was resumed on the 25th
of June, by the party of Assistant J. 8. Lawson, with the brig Fauntleroy. The material procured in
addition to that of last year, which was presented in the form of a preliminary chart of the entrance, will
probably suffice for the completion of the plane-table survey and the hydrography. .

Mr. C. B. Boutelle joincd the party of Assistant Lawson as aid in April. The vessel returned to San
Francisco on the 25th of Oectober. Entering Koos bay in June, Mr. Lawson found at the first quarter of
food tide 16 feet of water. e reports that during the preceding winter *“the channel had undergone one of
its deepening changes. It still remains so that at high water twenty-two feet can be found. The ranges for
entering remain very nearly the same.”

In extending the triangulation, thirty-two of the signals previously used were examined and adjusted,
and ten additional signals were erccted. Over twenty points were determined in position, and marked for
hydrographic purposcs. Seventeen stations were occupied at which was used the 10-inch Gambey theodo-
lite No. 20. Mr. Lawson reports the statistics as follows:

Objects observed on . .... Cieeearaeaa B T 122
Angles measured . .. ... ... e ie s 157
Number of observations........ PN e, heiaeeererearaeas .. 6,970

The triangulation made this year is shown on Sketch No. 24.

Tidal observations—The tidal station at Astoria has been, as heretofore, in the charge of Mr. L.
Wilson, under the general direction of Captain G. H. Elliot, United States engincers. The meteorological
observations at the station have also been recorded by Mr. Wilson with the usual care and completeness.

Besides the station in Oregon, Captain Elliot has directed the observers employed at the two stations
in California, already mentioned under the head of Section X.

COAST SURVEY OFFICE.

The office in Washington has remained under the charge of Assistant J. E. Hilgard. Professor F. A.
P. Barnard has discharged the duties of general assistant since June. The report of the assistant in charge
(Appendix No. 14) contains the names of the persons employed, and, in summary form, the work done in
each division. Referring for the particulars to that appendix, I will here briefly review tke report of Assiat-
ant Hilgard, to show the organization of the office. 'The several divisions remain as in previous years.
The lithographing division was added two years ago, to meet the increased demand for charts.

Hydrographic division—The duties in this division, which has remained in charge of Captain C. P.
Patterson, include the verification of original charts, and the preparation of notes, sailing directions, &c., for
the engraved charts. Under his direction, also, the vessels used in the survey have been refitted, and turned
over to the parties to which they were assigned for the work of the season. Of the two draughtsmen
attached to the division, Mr. Arthur Balback has been employed in verifying original sheets, and the
reductions from them previous to engraving, and in examining engraved proofs before publication, in prepar-
ing comparative maps and miscellancous work. Mr. L. Karcher made the projections used by the hydro-
graphic parties this year; plotted hydrographic sheets from the original notes, and made some reductions and
hydrographic sketches. He alzo assisted in verifying the original and engraved work,

Tidal division—The number of persons attached to the tidal division of the office has gradually dimin-
ished as the work on hand has been disposed of, leaving the foree sufficient to attend to the current work as
it comes in from the stations yet in operation. Under the direction, as heretofore, of Assistant L. I
Pourtales the force now in the division has been thus employed: Mr. R. S. Avery has discussed the
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dinrnal tides of the western coast, and has completed various series of reductions; Mr. .J. Downres reduced
the observations from self-registering gauges until the Ist of June, when he was placed in charge of the
archives of the survey. Since that date the self-registering observations bave been reduced by AMr. P. H.
Donegan, who has also made other tidal reductions. M. Thomas and S. D. Pendleton have made ordinary
reductions and transcripts—the latter until the 1st of August, and F. . Pendleton since the 15th of Septem-
ber.

Computing division—This division has remained under the effecient direction of Assistant C..A. Schott.
During winter and spring, at the opening of the present year. Mr. Schott was engaged in field-work in the
vieinity of Washington, and later in the season in Section I, mention of which las been made in the corres-
pending chapters of this report. He also made observations out of the office, connected with the study of the
distribution of magnetism in iron vessels. A statement of the current work of the computers is given in the
report of the assistant in charge, Appendix No. 14.

Assistant T. W. Werner has computed triangulations ; Mr. E. Nulty, the observations of time, azimuth,
latitude and longitude. Mr. J. Main revised astroromical observations, and made geodetic and astronomical
computations, and others from records of magnetic observations. JMr. G. Rumpf has attended to the insertion
of geodetic results in the register of geographical positions; revised geodetie caleulations, and has also com-
puted triangulations. 2Mr. E. H. Courtenay has performed the clerical duties of the division, and aided Mr.
Schott in ficld service. The transcripts of the records have been made, as usnal, by R. Freeman.

Drawing division—At the date of my last annual report Assistant A. Bl. HHarrison was temporarily in
charge of the drawing division, and so remained until May, when he took ficld service again in Scction I, as
stated in a previous chapter of my report. Sinee that time the work of this branch of the office has been
directed by Assistant Hilgard, in addition to the geuneral oversight of the other office divisions. In this
supervision of details he was aided by Afr. W. T. Bright. 'The distribution of work amongst the draughts-
men has been as follows: Assistant M. J. McClery has added details from plane-table sheets to the photo-
graphs intended for the engraver, and has drawn the hill topography for the first class maps. Alr. E. Her-
geshimer has generalized the sheets intended to be photographed, and lettered the maps and charts that
have been engraved during the year. In the summer he engaged in field-work in the survey for defences
near Philadelphia. Mr. 4. Lindenkohl has made topographical and hydrographic reductions; projections on
copper; maps for military purposes, and also made additions to the sketches of progress. He was employed
in field-work during part of last winter, and is now engaged in similar duty. M. L. D. Williams was
employed on reductions of various kinds, in verification work, and in making projections for plane-table
sheets until October, when he left the office. Mr. H. Lindenkokl has made reduetions for engraved charts
and eketches, and has engraved some of them on stone. Mr. F. Fairfar has been employed on reductions
generally; Mr. F. Engel upon copper-plate projections, others for ficld parties, and in drawing diagrams. M.
W. B. McMurtrie and Mr. E. Willenbucher, during part of the season, were employed in making tracings.
The first has been on service since June, at Philadelphia, in connexion with the surveys for defences.
Both have been also engaged in plotting hydrographic work.

Messrs. T. Petingale, T. R. Smith, B. Hooe, W. Fairfax and .J. H. Logan have been employed on
tracings, in compiling statisties, and in other miscellaneous duties. Mr. Jo . Maedel has made tracings
from the original sheets for use in the photograph division. Mr. Petingale resigned on the 9th of March,
and Mr. Smith on the 22d of May.

Engraving division—'The details of work done in this division have been continued in charge of Mr.
Edward Wharton, who has been assisted in the clerieal duties by Mr. G..J. Pinckard.

The system of engraving figures by means of punches, in place of cutting them with the graver, has been
further perfected during the year,’and has been fully adopted for second class charts, with a great reduction
of expense of the maps accompanying this report. The series of “sailing charts,” (Nos. 18 to 23,) and others,
have had the soundings engraved in this way. Another advance in lessening the expense of engraving, by
the application of mechanical means, has been made in the use of a pantograph of superior construction,
adapted to engraving outlines upon copper, on a reduced scale, by direct copying from the drawing. A
reduction in the number of engravers was made at the end of the last surveying year. Of the number retaine.d,
Mr. G. McCoy until June, and Messrs. A. Rollé, and J. Enthoffer during tho year, have been engaged- in
engraving topography from photographic reductions; Messrs. John Knight and E. A. Mardel in lcttermg
and engraving figures on first class charts; [Messrs. A. Sengteller, W. Phillips. G. B. llr,l('{:c’ralfi,,. and I%. C.
Euvans in engraving topography and sanding; Mr. A. Maedel in topography; Mr. M5, Barnard in sanding ;
Mr.J. C. Kondrup in engraving outlines; Mr. A. Peterser in lettering and engraving figures; Messrs. I
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F. Bartle, W. A. Thompson, and F. W. Benmer in topography, sanding, and miscellaneous engraving;
Messrs. E. H. Sipe and W. H. Davis in engraving outlines ane letters; J. G. Thompson on letters and
topography; and Mr. A. Buckle in punching figures to represent soundings on engraved plates.

Photograph and electrotyping division.—The details of the work done in this and the other divisions of
the office are stated in Appendix No 14, The division has remained in charge of Mr. George Mathiot.
Mr. David Hinkle was attached to the division until April 1, when he resigned and was replaced by Mr.
A. Zumbrock.

The photographic proeess is now the principal means used in the office in preparing reductions for the
engraver. The facility it affords, too, in duplicating has made it an important auxiliary in cases wherein the
press of time for sketches, military maps, &c., would not admit of making even the lithographic transfer.
The use of Harrison & Schnitzers “globe lens,” of the performance of which an account is givenin Appendix
No. 24, bas materially aided the success of the photographic operations.

Lithographing division—This division, which was organized two years ago as a measure of necessity
to meet the largely increased demands for charts, was, during the first part of the year, under the charge of
Mr.W. L. Nicholson. Since his resignation (May 1) the details have been directed by Professor F. A. P.
Barnard.

The number of hydrographic charts printed from stone during the year has been nearly twelve thou-
sand. Of maps and sketches, exhibiting the fields of operation of the national forces, or illustrating
particular localities connected with the progress of the war, there have been printed an aggregate number of
about eightecen thousand. Many of these have been found very serviceable by our military commanders in
the ficld. Some of the sketches have been improved by data contributed to us by the commanders through
their engineer officers.

The distribution of the memoirs of the coast now under blockade has been continued to military and
naval commandcrs.

Miscellancous division—This division was also in charge of Mr. Nickolsorn until May, when he was
succeeded by Professor Barnard.

The distribution of maps and charts of all deseriptions during the year has been nearly forty-seven
thousand, of which about thirty thousand copies were nautical charts. The map-room has been under the
charge of Mr. M. T. Johnstone.

Of the annual report of the Superintendent for 1861, thirty-six hundred copies have been distributed,
and of the reports of previous years, at home and abroad, since the date of my last annual report, more than
six thousand copies. Mr. J. J. Hendricks until his resignation (July 26,) Mr. L. A. Sengteller until
September, and Mr. H, C. Saxton since that period, have served as clerks in the division.

Mr. John Rutherdale, aided by Mr. I. Fries, has carried on the copper-plate printing. Mr. W. Mertz,
until October, and subsequently Mr. G. W. Francis, have prepared the paper used for topographical and
hydrographic sheets, and attended to the other duties of the folding-room.

Mr. T. J. Hunt, principal instrument maker, and Mr. A. Yeatman, master carpenter, have discharged
their various duties satisfactorily and promptly.

I have, as heretofore, to acknowledge the useful and acceptable services of Captain C. P. Patterson,
hydrographic inspector, whose zeal continues without abatement.

The discharge of the duties of general disbursing agent of the survey by Semuel Hein, esq., has, as
heretofore, given great satisfaction.

The clerks in my office, W. W. Conper, esq., and J. T. Hoover, esq., have continued to discharge their
duties most acceptably. Upon Mr. Hoover devolved important and difficult duties connected with my work
at Philadelphia, which he has discharged with zeal and fidelity.

Respectfully submitted by

A. D. BACHE,

Superintendent United States Coast S 3
Hon 8. P, Cuasg, P ast Survey

Secretary of the Treasury.
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APPENDIX No.

1.

Distribution of the parties of the Coast Survey wpon the coasts of the United States during the surveying
season of 1862-"63.

Limits of sections.

Parties.

Operations.

T
|
i

|

Persons conducting opera-
tions.

Localities of operations.

Secrion 1.

From Passamaquod-
dy bay to Point
Judith, including
the coast of Maine,

New Hampshire. '

Massachusctts,and
Rhode Island.

10

Triangulation

Triangulation

Triangulation

Topography. - ceo--

Topography

Topography

Topography - ewvea.

Topography

Topography

Hydrography......

|

F. P. Webber, sub-assistant..

G. A. Fairfield, assistant ; H. ‘3
Anderson, aid.

8. C. McCorkle, assistant eea.

W. H. Dennis, sub-assistant_

C. Rockwell, sub assistant._.

F. W. Dorr, sub-assistant...

C. Ferguson, sub-assistant.. .

A. W. Longfellow, assistant.

A M. Harrison, assistant ; C.
Hosmer, sub-assistaut ; H.
‘W. Bache, aid.

Lieut Comdr. T. 8. Phelps, |
U. 8. N., assistant.

Triangulation of Passamaquoddy bay
completed by extending work throogh
Letite passage; secondary triangulation
of the coast of Maine extended north
and east frora Machiag, and connected
with the former at Quoddy Head.

Triangulation continued in the vicinity
of Great Blue Hiil bay, Me., and coun-
nected with that of Penobscot bay.—
{See also Section IV.)

‘Iriangualation extended up Penobscot
river from Castine to Coblys Hill,
above Bucksport, Me.

Detailed topography of Moose island, in
Passamaquoddy bay, Me., including
the survey of Eastport, the low-water
line of the island, and the survey of
the town of Lubec. (See also Section
V)

Plane-table survey of Winter barbor,
Me., completed, and topography ex-
tended eastward to Schoodic Poins.
(See also Section IV.)

Plane-table survey of the western shore
of Penobscot bay extended from Clam
cove northward, and including Rock-
port and Camden harbors. (See also
section VI.)

Determination of additional points by
trianguliation, and topographical sur-
vey of 8t. George's river, Me , from
the Narrows up to Thomaston. (See
also Bection I11.)

Topography completed from Little Fly-
ing Point eastward to Harpswell, ing
clnding the shores of Maquoit bay and
Middle bay, Me,

Shore-line survey of Providence river,
Greenwich bay, and Wickford bay,
completing the preliminary plane-{able
work of Narragansett bay. (See also
Bections IIf and VIIL.)

Soundings on Jeffrey's ledge, and devel-
opment of numerous rocks and ledges
near the approaches to Portland har-
bor. (See also Sections 1I and IT1.)
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APPENDIX No. 1—Continued,

Eimits of sections.

Parties.

Operations.

Persons conducting opera-
tions.

Localities of operations.

SegerioN T—
(Continued )

Secrion 11,

From Point Judith
to Cape Henlopen,
including the coast
of the States of
Connecticat, New
York, New Jersey,
Penngylvania, and
part of Delaware.

No. 11

12

13

14

16

<

. Triangulation

Hydrography......

Hydrography.....-.

Hydrography.....-

Magnetic observa-
tions.

! Physical survey and

bydrography.

Tidal and magnetic
observations.

Geodetic and mag-
netic observa-
tions.

Triangulation

Reconpaissance ...

Topography

Edward Cordell, acting as-
sistant ; L. A. Sengteller,
H. M. Dewees, Gershom
Bradford, aids.

{ W. 8. Edwards, assistant ; F.
j H. Dietz, aid ; Persifer i'ra-
I zer, jr., and H, G. Ogden,
aids, (part of season.)

'F. H Gerdes, assistant; C.
| T. Iardella. sub-assistant;
Clarence Fendall, snb-as-
sistaut, (part of season ;)
T. C. Bowie, ail.

C. A. Bchott, assistant; E. H.
Courtenay, aid.

H. Mitchell, assistant; C. P
Dillaway, A. M Wetherill,
J. W. Brown, aids,

Edward Goodfellow, assist.
ant ; T. E. Ready.

A. D. Bache, tuperintendent;
G. W. Dean, assistant; R
E. Halter, sub assistant ;
J. A. Sullivan, sub-assist-
ant, (part of reason ;) 8 H.
Lyman, ¥. W. Perkins,
aids.

Edmund Blunt, assistant ; A.
T. Mosman, sub-assistant;
J. A Sullivan, sub-asg’st-
ant, (part of season.)

John Farley, assistant. .co.a..

R. E. Halter, sub-assistant.. .

H. L. Whiting, assistant ; F.
P. Webber. sub-assistant ;
J.W. Donu, aid.

Inshore hydrography extended in the
western approach to Penobscot bay
from Manhegan island to White Head
light. Bulwark shoal sounded, and the
vicinity of Vapor Rock,off the entranco
to Portland harbor. (See also Section
V1.)

Rockland harbor, Me., sounded, inclu-
ding its approaches, on the western side
of Penobscot bay. Rocks and ledges
examined on the eastern side of the
bay, and positions -selected for buoys
to mark the channels leading into Car-
ver's barbor. (See also Section V.)

Maquoit bay and Middle bay sounanded
out, completing the hydrography of
Casco bay, Maine. (Sce also Section
VIIL.}

Determination of the magnetic elements
at Bangor, Freeport, Belfast, Rockland,
Bath, Harpswell, and Portland, on the
coast of Maine. (See also Section I11.)

Physical survey continued in Boston har-
bor for the United States commission-
ers. Observations on the currents of
Martha's Vineyard sound, and hydro-
graphic examination of Sippican har-
bor, Mass. (See also section IL.)

Tidal and magnetic observations contin-
ued at Eastport, Me. Tidal observa-
tions continued at Charlestown navy
yard, Mass.

Primary triangulation continued south-
ward of Epping base towards Fire isl-
and base, by ohservations at Ivy hill
and Tashoa bill, Conn., Magnetic de-
clination, dip, and intensity determined
at hoth stations, and line of levels run
from Tashua station to determine its
height above the sea level at Black
Rock, on Long Island sound.

Triangnlation to connect the primary
work in this section at stations Tashua
and Wooster with the triangulation of
the Hudson river,

Verification work continued on the coast
of New Jersey, by occupying stations
in the viciuity of Shark river for ex-
tending triangulation to Manasquam
inlet Triangulation made for deter-
mining the extent of changes at Abse-
com inlet.

Examination of the shore lines of New
Haven harbor, and comparison made
with the previous survey.

Resurvey of Sandy Hook for comparison
with former surveys. (See also Sec-
tions I and TI1.)
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Limits of sections.

Parties.

Persons conducting opera-
tions.

Localities of operations.

Srerron IT—
{Continued.)

Secrion 1I1.

From Cape Henlo-
pen to Cape Henry,
including the coast
of part of Dela-
ware, the coast of
Muryland, and
part of the coast of
Virginia.

No. 6

10

11

Operations.
Military  defences
and spcecial sur-
veys.
| Hydrography._.._..
Hydrography and
chore-live  sur-
veys.

Physical survey....

Special survey. ....

Hydrography......

Tidal olservations .

Triangulation and
topography.

Triangulation and
vertical measure-
ments.

Topography «.cee.-

Topography....a...

A. D. Bache, superintendent,
chief engincer ; H L. Whi-
ting, Geo. Davidson, R. M.
Bache, €. M. Bache, C. O.
Boutelle, P. C. F. West,
assistauts ; R. E. Halter,
Cleveland Rockwell, J. 8.
Bradford, sub.assistants;
A R. Fauntieroy, aid ; E.
Hergesheimer and W. B.
McMurtrie, draughtsmen.

Lieut. Comdr. T. S Phelps,
U. 8. N., assistant.

W. W. Harding, (part of sea-
son,) Alexr. Strauvsz, (part
of season,) C. 8. Hein, Per-
gifer Frazer, jr., H. G. Og-
den, aids.

H. Mitchell, assistant.......

George Davidson, assistant . .

Capt. C. P. Patterson..ca...

R. T. Bassgett

C. H. Boyd, sub-assistant....

C. A. Schott, assistant; E H
Couttenay, aid.

J. W. Donn, F. A. Lueber;
C. F. Iardella, sub assist-
ant, (part of season.)

Charles Ferguson, sub assist-
ant; I. Hull Adams, assist-
ant, (part of season.)

Reconnaissance, plane-table surveys,
plans, and the erection of mumerous
field-wotks for definding the south-
western, the western, and the north-
western approaches to the city of Phil-
adelphia during the invasion of Pvnn
sylvania in June and July.

Development of a ledge ¢f rock near
Montauk Point, and determination of
the position of Great Eastern Rock,
Tesurvey of 1he main chanvel of New
York harbor between Governor’s island
and Robbins’s reef, and of part of the
adjacent Jersey flats. (See ulso sections

I and III)

Hydrograpby of the Hudson river com-
pleted by soundings between Hudson
city and New Baltimore and between
Albany and Troy, with shore-line sur-
vey above Coxsackie. (See also Sec-
tions V and VIIIL)

Hydrography at Sandy Hook examined
with reference to the effect of tides
and currents in causing the alterations.
(See also Section 1.}

Plane-table survey of part of League isl-
and, (Delaware river,) and soundings in
its vicinity, for the Navy Department.

Soundings to determine the extent and
character of changes in the vicinity of
the breakwater in Delaware bay, for
the Engineer Department.

Tidal observations continued at the per-
manent station on the shore of Gover-
nor's island, New York harbor.

Triangulation made for military survey
of the western and northern 2pproaches
to the city of Baltimore, Md  Trian-
gulation of the vicinity of Fort Lyon,
near Alexandria, Va., and of the Poto-
mac river from thewsce up to George-
town, with shore-line survey of the
river within the same limits.

Triangulation made and heights of field-
works in the vicinity of Washington
city determined and referred to the
level of the Potomac, for the chief en-
gineer of defences. (See also Section 1.)

Plane-table survey of the western and
northern approaches to the city of Bal-
timore, Md., for the engineer of de-
fences,

Topography joining that of the District cf
Columbia, extended from the vicinity
of Bladensburg north, and west to
Leesbore’, Md., and continued south
and east of Bladensburg towards the
District line.
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Limits of sections. | Parties. ‘

Operations.

Persons conducting opera-
tions.

Localities of operations.

Srerion IIT— No. 5
(Continned )
6
7
8
9
10
11
Secriox IV,
From Cape Henry, 1
Va., to Cape Fear,
N. C., including
part of the coast
of Virginia and
North Caro'isa. 2

Topography. . .caau.

Topography...c....

i Topography. ..cca..

Reconnaissance ... .

Hydrography

Magnetic observa.
tions.

Tidal observations.

Iriangulation......

Topography and re
connaissance.

J. W. Donn, in charge; F.
A. Lueber, C. S. Hein, aids.

A. M. Harrison, assistant ; H.
W. Bache, aid ; A. Linden-
kell, aid, (part of season )

C. M. Bache, asgistant......

P. C. F. West, assistant;
Chas. Hosmer, sub-assist-
ant.

Lient. Comdr. T. S. Phelps,
U.S. N, assistant.

C. A. Schott, assistant; E. H.
Courtenay, aid.

M. C. King.ecucecevous nenn

G. A. Fairfield, sseistant; H.
Anderson, aid.

P. C. F. West, assistant;
Cleveland Rockwell, sub-
assistant,

Plane-table survey from the Potomac
river northward, outside of hut adjoin-
ing the southeastern boundary of the
District of Columbia, and extending
nearly to its eastern corner. Supple-
mentary topography in the vicinity of
Chain bridge, above Georgetown, D.C,

Minute plane-table survey of Rosier’s
bluff and adjacent bank of the Potomac
river, from Oxon hill to Broad creck,
Md , for the chicef engineer of military
defences of Washington city. Topog-
raphy of Jones’s Point, near Alexan-
dria, Va. (See also Section L.)

Plane-table survey made of the approaches
to Fort Lyon, and joined with former
surveys of the vicinity of Alexandria,
Va. Surveys with compass and chain
of roads leading from the Rappaban-
nock river to King George Court-house,
Va., near the end of December, 1862,
for the army of the Potomac. (See
also Section II.)

Special examination and tracing of roads
approaching Stafford Court-house, Va.,
for the use of the army of the Potomac.
Lec also Scctions I, 11, and VIIL.)

Hydrographic examination to determine
depth on the site of a shoal supposed
to exist eastward of the Winter Quarter
shoal, off the boundary line of Mary-
land and Virginia. Extension of the
hydrography of Potomac river from
Indian Head to Alexandiia, Va., and
completion of that work by joining
with previous soundings above Alex-
andria. (See also Sections I and 1L)

Magnpetic declination, dip, and intensity
observed at the station near the Coast
Survey office, in Washington., (See
also section 1.)

Observations continued at the permanent
station at Old Point Comfort, Va.,with
gelf-registering tide-gauge.

Triangulation of the Neuse river, N. C.,
fromx New Berne downward towards
Pamplico sound. (See also Section I.)

Topography of the envirens of New Berne,
N. C., for military purposes, and recon-
naissance maps of the country north of
the Neuse river, and between it and
Washiogton, N.C. Reconnaissance of
Wilkinson's Point, and survey of the
lines of defence at the mouth of Tar
river. (See also Sections I and IL)
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Limits of sections, . Parties Operations. | Persong conducting opera- ’ Localities of operativns.

tions.

Secrron V. i

i !

From Cape Fear,N. | No, 1 | Topography  and | C. O.Boutelle,assistant; J.S. | Hydrographic reconnaissance of the en-
C., to St. Mary’s hydrography. Bradford, sub-assistant; W. trance of Winyah bay, %.C. Burvey
river, Ga., inclu- W. Harding and Persifer of Charleston bar by night, in January.
ding the coast of Frazer, jT., aids. Special topography and soundings for a
part of North Ca- coaling station at Bay Point, Hydro-
rolina, and the! graphic resurvey of the approaches and
coast of South Ca- | bars of Port Royal pound. Examina-
rolina and Geor- tion of the channels at Tybee entrance

gia. and of Ossabaw sound, Ga. General

service in light house duty between

Charleston bar and St. John's 1iver,

Fla.,and despatch service for the flag-

| officer of the South Atlantic blockading

i squadron. (Sce also Section 1I)

|

! 2 | Topography. ceceu.. W. H. Dennis, sub-assistant ; Plane-table resurvey of the north end of
i BR. H. Talcott, aid. ! Hilton Head island, and part of Beau-
i t fort island, 8. C., with the defensive
i works and structures erected since the
; former survey. ‘Topography of the

shores of Wassaw sound, Ga., including
‘, the mouths of the streams that fall into
| it; also Great and Little Tybee islands,
. and Cockspur and Long island, in Sa-
i vannah river, (See also Section L)

3 | Hydrography.__.-. | W. 8. Edwards, assistant ; A. | Hydrography of the inland passage be-
! R. Fauntleroy and F. H. tween $t. Helena and Port Royal
i Dietz, aids. sounds, S. C., including Story’s river
and Station creek. Hydrography of the
entrance to Savannah river, Ga., and
examination of the bulkhead between
the Tybee channel and Calibogue
sound Hydrographic survey of the
bar and entrance, and of part of the
inside of Wassaw sound, Ga. (See also
Section 1.}

Becrron VI

From 8t. Mary's riv- 1 | Topography........| F. W. Dorr, sub-assistant_...| Topograpbical service for the tax com-
er, Ga., to 8t. Jo- mission of Florida at Fernandina, St.
seph’'s bay, Fla., Augustine, and Key West, and plans

including theeast- for defensive works at Fernandinn. (See

ern and part of the also Section 1.)

western coast of

Florida peninsula, 2 | Hydrography...-~.| Edward Cordell, acting assist- | Hydrography of the Florida reef comple-

and the Florida ant; C. T. Iardella, sub- ted by soundings from Rodriguez key

reefs and keys. assistant ; T. C. Bowie, L. southward to join with former work
L. Nicholson, L. A: Seng- near Tavernier creek and Conch reef ;
teller, H. M. DeWees, and also abreast of Boca Chica from Boca
A. M, Wetherill, aids. Chica channel to Geiger's signal. Ex-

amination of the position of buoys in
Key West harbor. Hydrography of the
approaches, bar, and northern entrance
of Charlotte harbor, Fla., with tidal
observations. (See also Section I.)
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Limits of sections.

Operations.

Persons conducting opera-
tions.

Localities of operations.

Secrions VII, VIII1,
AxD IX,

From St Joseph’s
bay, Fla., west-
ward to the Rio
Giunde, including -
part of the west- |
ern coast of Flori
da, and the coast
of Alalama, Mis-
sissippi, Louisiuna, |
and Texas.

Becrioy X.

From San Diego, or |
the southern
boundary of the
United States on
the Pacific, to the
forty.second par-
allel, including
the coast of Cali- |
fornia.

Topography aud re-
connaizsance.

i

Topography.- cccea.

Triapgulation ... ‘
: i

Topography  and
bydrograpbhy a...

Hydrography cecu..

J. G. Olt-mar:ns, assistant ;
Chas. Hosmer, sub-assist-
ant; 8. H. Lyman, aid.

{ Topography......... F. H. Gerdes, assistant ; Clar- '

ence Fendall, sub-assist-
unt; Alex’r Strausz.

R. M. Bache, assistant; R, E.
McMath, aid.

W. F. Greenwell, assistant ;
Julius Kinchelce, sub-as-
sistant.

A. F. Rodgers, assistant ; W,
M. Johuson, sub-assistant ;
Atex’'r Chase,aid.

A. F. Rodgers, assistant ; Al-
e¢xander Chase, aid; T. M.
Ver Mehr, aid, (part of
geason. )

Tidal obscrvations. .; Capt. G. H, Ellict, U. 8. engi-

i
1

neers, in charge; A. Cassi-
dy and H. E. Uhrlandt.

i

Topography of the right bank of the Mis-

sissippi river, opposite to New Orleans,
from Labrance’s canal to McGee’s plan-
tation. Reconnaissance of water-courses
which connect the Atchafalaya with
Red river. Survey of the defunces of
Baton Rouge. Reconnaissance and
maps of Bayou Teche and of Red river
fromn its mouth up to Alexandria ; also
of captured field-works. Topography
of Port Hudsen, including the defens
sive lines and their approaches; and
general reconnaissance duty in Louis-
imna with the army of Major General
Bauks.

Surveys for the flag-officer of the Missis-
sippi fleet during the siege of Vicks-
burg, including the banks of the river
and northern and western approaches
to the city, and the banks of Yazoo
river below Haines’s bluff, the topog-
raphy of the eastern approaches to
Vicksburg, for the usc of the army of
Major General Grant; the survey of
Arkansas Post, and gpecial reconnais-
sance maps of the Sunflower and other
bayous of the Mississippi. (Sce als)
Sections I and I1.)

Plane-table survey of Carondelet, comple-
ting the topography of the approaches
and ground occupied by the defensive
works at St. Louis, Mo. (See also Sec-
tion IL)

Coast triangulation of California extend-
ed east and west of Santa Barbara, and
connected with Santa Cruz islaad.

Plane-table survey of the shores of Half
Moon bay, Cal., completed, and con-
nected with former work going north-
ward towards San Frauncisco entrance
and southward towards Monterey bay.
Hydrography ef the coast in the vicin-
ity of Half Moon bay nearly completed.

Hydrographic resurveys of Karquines
strait and of the bar in San Pablo bay,
Cal., to determine changes. Observa-
tions on the currents of San Francisco
bay. . Determination of the positions of
buoys. Development, by soundings,
of the depth on Noonday or Fanny
rock, off the Farallones, and determi-
nation of its position.

Serics of observations continued with the
self-registering tide-gauges at San Diego
and near San Francisco.
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Parties. i !

Limits of gections ! Operations. Persons conducting opera- Localities of operations.
| tions.
Skcrion XL “
From the 42d paral- {.__..___. Topography and | Jas 8. Lawson, assistant; C. | Supplementary triangulation for extond-
Iel of latitude to hydrography. B. Bouteile, aid. ing the plane-table survey and hydrog-

the northwestern
boundary of the
United States, in-
cluding the coust

1
!
! Tidal observations..
i
of the Btate of F
i
i

Oregon and the
coast of Washing-
ton Territory.

Louis Wilson. ,.....

raphy of Koos bay, Oregon.

Series continued with the self-registering
gauge at Astoria, Oregon.

[

APPENDIX No. 2.

Information jfurnished from the Coast Survey office, by authority of the Treasury Department, in reply to

special calls during

the year 1862-"G3.

Date. Names. Data furnished.
1862.
Nov. 19 | Major Gen. W. B. Franklin, U. 8. A..c... P, Tracing of the hydrographic and topographic shects of Fred-
erjcksburg and vicinity, Va.
1 [ o IS Tracings from topographic sheets of the Rappahannock river
\ from Urbana to Fredericksburg, Va.
25 | Major Gen. N. P. Banks, U.S. Ao ___.__._____ i Tracings of the hydrographic sheets of Matagorda entrance
and part of Matagorda bay, Texas,
25 | Major Gen. W. B. Franklin, U.S. A.......... Data and description of trigonometrical poirts in the vicinity
of Fredericksburg, Va.
26 | Col. J. N, Macomb, A. D. Cuecenuacrnncvena- Four photographic copies of the topographical survey near
Fredericksburg, Va.
20 {eccenann docencmnnns ————emm tmmmmeneoae .- Three colored photographkic copies of the topographical survey
near Fredericksburg, Va.
Dec. 4 | Commander George F. Emmons, U, 8. N_...._ Tracing showing the positions of Forts Sumter and Moultrie,
s.C.
8 | Major Gen. W. B. Franklin, U, 8. A__.__...... Traciog from military survey near Williamsport, Md.
10 | L¢. Col. B. 8. Alexander, A.D. Covnenenn we--| Tracing of topographical survey of Resier's bluff and vicinity,
Maryland,
17 | Eogineer Department,cevemecevcacaaaan «-r~-| Tracing of topography of Cape Disappointment, Oregon,
) ¥ PO s U T R RPN Tracing of topography of Point Adams, Oregon,
) I S PR {5 U UPRIN Tracing of topographical reconnaissance of Celumbia Tiver,
Oregon.
19 | Hon. F. A, Conkling, New Yorkeceecmeocnuns Tracing of profile of St. Lawrence canal from Montreal to
Lake Ontario.
20 | Navy Deparfment o cavumeaa e eamemmmmn Tracing of hydrographic reconnaissance of Bottle channel,
Georgetown harbor, 8. C.
20 | Engineer department. oo ocwccrocaacacan Tracing of hydrographic reconnaissance of Bottle channel,
’ Georgetown harbor, 8. C.
20 | Light-house Board-eacee-veccumcamaanccaaa. Tracing of hydrographic reconnaissance of Bottle channcl,
i Georgetown harbor, 8. C.
23 | Major Gen. W. B, Franklin, U. 8. Acrcncnnan- Tracing of topography of Potomac river from Potomac creek
to Persimmon Point.
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Date. i Names. Data furnished.
1863, |
H
Jan. 3 | Rear-Admiral 8, P. Lee, U.S. Noocmnmaunnan- Reduced drawing cf resurvey of New inlet, Cape Fear river,
E Nerth Carolina.
2 Y« ' DI Reduced drawing of resurvey of Westcrn Bar channel, Cape
Feur river, N. C.
2 O 6 o SR Tracings of the topography of New Topsail inlet, including the
intermediate sea-coast and inlets between it and Cape Fear
river, N. C,
L D, dOmnincimccncocanccaccnnucomccnsans Tracings of topography of ihe coast of North Carolina, from
Cape Fear entrance to Bacon's inlet.

10 | Major Gen. J. G, Foster, U.8. A.oo.ooooo.. Tracing of the topography of Georgetown harbor, 8. C.

10 .l s Lo VR Tracing of the topography above Sullivan’s jsland, 8. C.

16 | Brig. Gen. J. G. Totten, U.8. A__________.... Tracing of comparative map of Sandy Hook from 1855 to 1862.

17 | Major Gen. W, B. Franklin, U. S, A .oaa.-.. Tracing of shore-line of parts of Potomac and Rappahannock
rivers, (on one sheet.)

26 | Major Gen. J. G. Foster, U.S. A____.__.__.__ Tracing of sketch of North Carolina west of Cape Fear river.

29 | Hon. W. H. Wallace, House of Representatives.| Tracing of the hydrography of Gxay’s harbor, W.T.

Feb. 23 | Capt. C. B. Comstock, corps of engineers...... Tracings of the topography of the Rappahannock river from
Port Royal to ¥redericksburg, Va.
23 | Hon. James R. Doolittle, United States Senate.| Map with the boundary lines of new Territories, for the use
. of the United States Senate.
March 9 | Lt. Col. R Delafield, corps of engineers_ ...__. Projection of Sandy Hook with shore-line of 1862.
L B, i U [ R, Data of trigonometrical points at Sandy Hook, N. J.

24 | Lt. Col. B. B, Alexander, A, D Cacemecvnnnan. Tracing of the topography of Rosier's biuff, Oxon Lill, and
vicinity, Md.

24 | Col. W. F. Baynolds, A. D.C._eeevaeoin2ooo.| Tracings of the topography of Baliimore city, Patapsco river,
eastern shore of Maryland, and Kent island,

24 | U. S. tax commission, State of South Carolina. .| Tracings of the topography of Port Royal sound, North Edisto
river, South Edisto river, including all the surveyed topog-
raphy from Savannah river to Charleston light.

April 1 | Engineer department... ... dersecmmmmaan. Tracing, on large scale, of the topography of Portland and
environs, Maine.
7 | War Department..c.cace.scvueceacacevanun.| Tracings of the topography of the coast of North Carolina from
Masonboro’ intet to Federal Point, Cape Fear river.

11 | E. & G. W. Blunt, New York - ... __._.._.. Table of geographical positions.

13 | Lt. Col. B. 8. Alexander, A.D.Cvnivnncannn. Tracing of the topographical survey of entrance to Salem har-
bor, Mass.

13 | oo A0 e e eeeee s Tracing of the topographical survey of Merrimack river en-
trance, Mass.

) 3 20 RIS I, camemscmencuemmmnanan Tracing of the topographical survey of the mouth of the Con-
necticut river.

13 ... L L S Tracing of the topography of Gloucester harbor, Mass.

2 PR ; U SR Y Tracing of the topography of Plymouth harbor, Mass.

20 | A. G. Richardson, esq., New York - coocu ... Tracing of hydrography west of Horton's Peint, north shore
of Long Island scund.

28 | Col. J. N. Macomb, A.D.Cau.ecnacencane «an.| One copy of photograph of topographical survey of northeast
side of District of Columbia.

29 |oveeooo. QO e e e e ———. One copy of photograph of topographical survey of northeast
side of District of Columbia, (colored.)

May 4 | Engineer department - vaceus cocmaccunacenen. Tracing of epecial topographical survey of Jones’s Point, near
Alexandria, Va.

18 | Major Charles E. Blunt, corps of engineers..... Tracing of topographical survey of Governor's and Castle
island, Boston harbor, Mass.

23 | Hon. J. F Haughton, surveyor general of Cali- | Length and bearing of the east boundary of California.

fornia.

26 | Brig. Gen. J. G. Barnard, U.S. Aooeoo.o.

Tracing of topographical survey of north side of Hunting
creek, Va. .
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Date. Names. Data furnished.
1863.
May 27 | James Gamble, esq., superintendent California | Tracing of the hydrography of the Golden Gate and of Kar-
State Telegraph Company. quines straits.
27 | James Gamble, esq., superintendent California | Maps of Washington sound and Admiralty inlet.
State Telegraph Company.
28 | Major Gen. J. G. Foster, U. 8. A ccvevcarcnn- Traced copy of map of Cape Fear river, N. C.
June 3 | Prig. Gen. J. G. Barnard, U.S. Acccccccccan- Tracing of the topographical survey of the Maryland side of
Potomac river from Broad creek to Giesboro’ Point.
June 4 | Col. J. N. Macomb, A. D. Cecvvccanea-n «~---} Four copies of photograph of topographical survey of N. W.
approaches to Washiugton.
[ I I o o S U One copy of photograph of topographical survey of N. W.
approaches to Washington.
[: I P [ 1o T R «==e---| Five copies of photograph (colored) of topographical sarvey
of N. W. approaches to Washington.
11 | Lt. Col. Geo. D. Ramsay, comd'g Washington | Tracing of the topographical survey of the Arsenal grounds
Arsenal. and vicinity, with the determination of the buoys in the
river off the Arsenal.
11 | Wm. Keeler, civil engineer Washington navy | Tracing of the hydrographic survey of the Eastern branch of
yard. the Potomac river from Giesboro’ Point to Anacostia
bridge. .
13 | Ariel Patterson, esq., New York oo «----| Tracing of part of the hydrographic survey of the East river,
N. Y.
July 14 | Major E. B. Hunt, corps of engineers. woeoao. Tracing of the topographical and hydrographic survey of
Dutch island and vicinity, R. 1.
29 | Howland & Aspinwall, New York.ccaaneaooo Tracing showing position of Great Eastern rock, off Montapk
Point, L. 1.
30 | W. H. Gardner, assistant surgeon, U. 8. A....| Tracing of the topographical survey of Point Lookout, Md.
Aug. 10 | Brig. Gen. G. Marston, U. S. A_occ ... Tracing of the topographical survey of Point Lookout, Md.
16 | Capt. T. B. Brooks, A. D. C. ... Tracing of the topographical survey of Morris island, S. C.
16 foceoacas o T Tracing of the topographical survey of Folly island, S. C.
16 [ s 0 U Tracing of the topographical survey of Charleston city and
] vicinity, 8. C. -
17 | Lieut. J. R. Meigs, corps of engineers._._._.. Tracing of the military survey of Williamsport, Md.
Sept. 5 | Rear Admiral 8. P. Lee, U. 8. Nocceccmnvan-. Tracing of the topographical survey of Myrtle sound, N. C.
10 | Capt. T. Lincoln Casey, corps of engineers..... Tracing of the topographical survey of the environs of Port-
land, Me.
14 | John Maginn, pilot, New Yorkocecmeeomcanan. Tracing of the hydrographic survey of the East river, N. Y.,
from Governor's island to 23d street.
14 | Rear Admiral 8. P, Lee, U. 8. Neoommncaaanna. Tracing of the topographical survey of Cape Fear river and
adjoining coast of North Carolina.
23 | Navy Department - ccccaceanna evmewmsan-a=- Tracing of the topographical survey of Cape Fear river and
adjoining coast of North Carclina.
23 | Capt. T. Lincoln Casey, corps of engineers.... Tracing of the topographical survey of Capc Elizabeth and
vicinity, Me.
30 { Lt. N. M. Edwards, N. Y. vol. engineers ... Tracings of part of Morris and James islands, S. C.
Oct, 1 | Navy Department...cuceacecccencena ae==u-.| Tracing of the topographical and hydrographic survey of the
Delaware river from Tonkin's isiand to Old Man's Point.
5 | Major Gen. H. W, Halleck, commander-in-chief.| Tracing of the topographical survey of the environs of St.
Louis, Mo.
6 | Prof. A, @. Pendleton, U. 8. N____._______._.. Geodetic and magnetic information, District of Columbia.
20 | Major Gen. Geo. Stoneman, U, 8. N.o... w-=--| Tracing of the hydrographic survey of the Potomac river off
Giesboro’ Point.
20 Jomomeaal L (= S Tracing of the shore-line of the Potomac river from Alex-
andria to the Long bridge, including the Eastern branch.
30 | Fleet Capt. Daniel Ammen, U. 8. N..... «<-~-| Traciog of part of Charleston district, S. C.
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APPENDIX No. 4.

GENEBAL LIST OF COAST SURVEY DISCOVERIES AND DEVELOPMENTS TO 1862, INCLUSIVE.

1. A ledge with four fathoms of water on it, discovered S.SW. 3 W., (true,) and a mile and a quarter
from Pemaquid light-house, coast of Maine, 1860,

2. Numcrous dangerous reefs and ledges developed at the entrance and in the approaches of Damanscotta
river, Maine, 1860.

3. T'wo rocks, one with three and a quarter fathoms, the other with only ten feet of water, and a ledge
with three and a half fathoms, found in the channel of Booth bay, Maine, 1860.

4. Jeffrey’s bank and Jeffrey’s ledge, off the coast of Maine, thoroughly sounded out, 1860.

5. Only cighteen feet at mean low water found on the rock one mile to the southward of Seguin island,
coast of Maine, 1859.

6. Temple’s ledge, near Cape Small Point, Maine, 1857.

7. True position of the Hussey Rock, in Casco bay, determined, correcting the crroneous one assigned
on previous charts, 1859.

8. Determination of the position of a sunken rock on which the steamer Daniel Webster struck, in Casco
bay, on the evening of the 13th of October, 1856.

9. Determination of the dimensions of Alden’s Rock, near Cape Elizabeth, Maine, 1854,

10. Determination of the position of the “ Hue and Cry,” the ¢ Old Proprietor,” and other dangers off
Cape Elizabeth, Maine, 1859.

11. Huzzy’s Rock, south of Fletcher’s Neck, Maine, determined in positien, 1859.

12. Development of a four-fathom bank off Cape Porpoise, Maine, 1859.

13. Fishing ledge, off Kennebunk, Maine, thoroughly sounded, 1859.

14. A rock one mile to the southward and westward of Boon island, with seventeen feet water. The
sea breaks on it in heavy weather, 1858.

15. Development of a rock off Ogunquit, bare at low tides, and very little known, 1£59.

16. Development of Boon Island ledge, coast of Maine, 1S58.

17. A rock off Cape Neddick, Maine, determined in position, 1858.

18. A detached rock, two-thirds of a mile northward and eastward of York ledge, Maine, 1858.

19. Determination of the position of a rock more than a mile off the mouth of York river, Maine, bare
at low tides and dangerous to coasters, 1858,

20. Development of Duck Island ledge, 1858.

21. A fishing bank sounded out off Wood island, coast of Maine, 1859.

22. A very dangerous rock, with only six and a half feet water, off the entrance to Portsmouth harbor,
New Hampshire, about four nautical miles eastward from the Whale’s Back light, 1858,

23. A rock with twelve feet at mean low water, about four miles and a third eastward of the Whale’s
Back, 1858.

24. Determination of the positions of four points of rock in Sandy bay, (Cape Ann,) Massachusetts, 1861.

25. A rock (not on any chart) in the inner harbor of Gloucester, Massachusetts, dmcovered in 1853.

26. Determination of rocks off Marblehead and Nahant, 1855.

27. Determination of the position of White Rock ledge, at the entrance of Saugus river, Massachusetts, 1860.

28. A bank ninety miles eastward of Boston, with about thirty-six fathoms of water, probably a knoll
connected with Cashe’s ledge, but with deep water between it and the ledge, 1853.

29. Boston harbor; Broad Sound channel thoroughly surveyed and marks recommended, 1848,

30. Several rocks in the fair channel-way in Boston harbor entrance, 1854.

31. An extension of the sand-pit to the southward of Sunken ledge, Boston harbor, since the survey of
1847, 1858.

32. Discovery of a rock with only seventeen feet of water at mean low tide in the Narrows of Boston
harbor, 1860.

33. Special investigation of the currents of Boston harbor, 1860 and 1861,

34. A bank (Stellwagen’s bank) with ten and a half to fourteen and a half fathoms of water on it, at
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the entrance to Massachusctts bay, and serving as an important mark for approaching Boston and other
harbors, 1854.

35. Extension of Stellwagen’s bank to the southward and castward some sixteen or seventeen square
miles, enclosed by the twenty-fathom curve, 1855.

36. Changes in the vicinity of East harbor, (Cape Cod,) 1857.

37. Special tidal and current cbservations at the mouth of Scusset river, (Cape Cod bay,) 1860.

38. A dangerous sunken ledge (Davis’s ledge) to the eastward and in the neighborhood of Minot's
ledge, 1854.

39. Development of a reef extending between Minot’s and Scituate light, 1856.
40. A sunken rock, with only six fect on it at low water, off Webster's Flag-staff, Massachusetts bay,
1856.

41. A dangerous rock near Saquish Head, entrance to Plymouth harbor, 1856.

42, Three rocks determined in position, partly bare at low water, off Manomet Point, Massachusetts
bay, 1856.

43. Determination of a very dangerous rock off Indian Hill, and four miles southward of Manomet
Point, Massachusetts bay, with as little as six feet water on it, 1856.

44, The currents of Cape Cod bay observed with reference to their physical effects on the shores, 1861,

45, Determination of the position of a small rock with less than four feet at mean low water, near the
channel and in the vicinity of Great Rock, Hyannig harbor, Maszachusetis, 1859.

46. Probable connexion of George’s bank and the deep sea banks north and east of Nantucket, 1855.

47. The decrease of depth, with general permanence of form of George’s bank, off the coast of Massa-
chusetts, 1857,

48. A shoal spot near Little George’s bank, 1857, .

49. Non-existence determined of “Clark’s bank’ and “Crab ledge,’’ laid down on certain charts as
distinet from an immensge shoal ground off Cape Cod peninsula, 1856.

50. Nantucket shoals; Davig’s New South ghoals, six miles south of the old Nantucket south shoals
in the track of all vessels going between New York and Euarope, or running along the coast from the eastern
to the southern States, or to South America; discovered in 1846,

51. Two new shoals north and east of Nantucket; discovered in 1847.

52. Six new sheals near Nantucket, the outermost fourteen and a half miles from land, and with only
ten feet water; discovered in 1848,

53. McBlair’s shoals off Nantucket; discovered in 1849.

54. The tidal currents of Nantucket shoals and the approaches, 1854.

55. Davig’s bank, Nantucket shoale; discovered in 1848, and survey finished in 1851.

56. Fiching Rip, a large shoal extending north and south, about ten miles to the castward of Davis’s
bank, and thirty miles from Nantucket, with four and a half fathoms; surveyed in 1852.

57. A ridge connecting Davis’s New South shoal and Davis’s bank ; found in 1853.

58. A small bank or knoll with but five fathoms on_it, about five miles cast of Great Rip, with twelve
fathoms between it and Davis’s bank and Fishing Rip, the water gradually deepening outside of it to the
northward and eastward beyond the limits of the scries of ghoals, 1853.

59. Discovery of a sheal lying N.NE,, over six miles long, and twenty-four miles sontheast of Davis’s
south shoal, with ten to ten and a half fathoms of water, 18G0.

60. Discovery of three small banks off the Nantucket shoals in the vicinity of Phelps’s bank, and
further development of the extent of that shoal ground, 1861.

61. Discovery of Edward’s shoal, one mile and seven-eighths southward of Nantucket light-boat, 1855,

62. Examination of the interference tides of Nantucket and Martha’s Vineyard sounds, 1855.

63. The study of the tidal currents of the Vineyard and Nantucket sounds, 1857.

64. Contraction of the inlet at the north end of Monomoy island, and opening of a new entrance to
Chatham harbor, 1853.

) 65. Muskeget chanmel, surveyed by Lieutenant C. II. Davis, in 1848, and Lieutenant C. H. McBlair
in 1850. .

66. Discovery of two shoal spots, with twelve and thirteen feet water, eastward from Great and Little
Round shoals, Nentucket sound, 1856.

67, Determination of two shoal spots near the northern extremity of Davis’s bank, with fourteen and
eighteen feet water, 1856.
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68. Further development of Edward’s shoal, three-fourths of a mile from the southern Cross Rip, Nan-
tucket sound, 1856.

69. Shoal sand ridges discovered northward of Great Point light, Nantucket sound, 1856.

70. Important changes in geographical featurc at the southcastern end of Martha’s Vineyard, Muskeget
channel, 1856.

71. Numerous rocks in Martha’s Vineyard sound, Long Island sound, and the various bays and harbors
connected with them.

72. Two rocks discovered in the approaches to Newport harbor, R. 1. One of these hag fourteen and
a quarter feet of water on it at mean low tide; the other has seventeen feet at low water. Ten other rocks, .
before known, were determined in position, 1862. ’

73. Luddington rocks determined in position, about ten yards apart, a mile and a half (nautical) southwest
by compass from New Haven light, 1858.

74. The tidal currents of Long Island sound, 1854.

75. The tidal currents of Hell Gate, 1857.

76. Least water on the Hell Gate rocks determined by dragging, 1857.

w7, Fidal currents in East river, New York, and surface and sub-currents investigated in New York
harbor, the lower bay, and on the bar, 1858.

78. The currents of the great bay between Massachusetts, Rhode Island, Connecticut, New York, and
New Jersey, 1855.

79, Gedney’s channel in New York bay, having two feet more water than the old channels. Had the
true depth of this channel been known in 1778, (then probably existing, as seen by comparing old and new
charts,) the French fleet under Count D’Estaing would have passed into the bay and taken the assembled
British vessels, 1845.

80. The changes in New York harbor, near New York city, between 1845 and 1858.

81. Increase of depth in Buttermilk channel, ascertained and made known in 1848 by survey of Lieu-
tenant D. D. Porter, United States navy.

82. The existence of a seventeen-foot spot on the shoal off the battery, New York harbor, the extension
of the shoal towards the channel, and the shoaling of the water generally between the shoal and shore, 1859,

83. Shoal in the main ship channel of New York harbor, 1855.

84. The existence and character of sub-currents ascertained as bearing on the physical conditions of
New York harbor, 1859.

85. The tides of Hudson river, 1856.

86. Sandy Hook; its remarkable increase traced from the surveys of the topographical engineers and
others, and by several successive special surveys made between 1844 and 1857.

87. Development, by soundings, of a ridge lying sixteen miles off Barnegat, N. J., with eleven to thir-
teen fathoms of water, and sixteen fathoms between it and the coast, 1861.

88. Special examination made and changes noted in the vicinity of the Five-fathom bank, off Cape May,
1861.

89. Delaware bay; Blake’s channel at the entrance, discovered in 1844 ; open when the eastern channel
is closed by ice. This discovery has served to develop strikingly the resources of that portion of Delaware.

90. Blunt’s channel in Delaware bay.

91. Changes in the Delaware, near the Pea Patch, 1847,

92. Hydrographic changes developed in the Delaware river, at the Bulk Head shoal, near Fort Delaware,
at the bar off Fort Mifflin, and opposite to Philadelphia, 1861.

93. The true extent and position of the dangerous shoals near Chincoteague inlet, Virginia, 1852.

94, Metomkin inlet, Virginia, shoaling from eleven to eight feet in the channel during 1852.

95. The shifting of the bar of Metomkin inlet, Va., and changes of shore-line, but without alteration of
depth on the bar, 1862.

96. Two channels into Wachapreague inlet, Virginia—one from the northward and the other from the
eastward ; both with seven feet water at low tide, 1852,

97. A shoal half a mile in extent, not put down on any chart, five and a half miles east from the north
end of Paramore’s island, Virginia. It has but four fathoms water on it, and nine fathoms around it, 1852.

98. Great Machipongo inlet, Virginia. Found to have a fine wide channel, with eleven feet water on the
bar at low ebb and fourteen at high tide. Good anchorage inside, from two to eight fathoms. The best
harbor between the Chesapeake and Delaware entrances, 1852. }
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99. T'wo shoals near the entrance to the Chesapeake—one four and three-quarters nautical miles SE. by
E. from Smith’s Island light-house, with seventeen feet water upon it; the other, E. by 8., nearly seven and
three-quarters miles from the same light, with nineteen and a half feet upon it, 1853.

100. Only three feet water upon the “inner middle,” the shoal part of the middle ground, west of the
“mnorth channel” at the Chesapeake entrance, 1852.

101. A twenty-five fathom hole two and a half miles W.5W. from Tazewell triangulation point, eastcrn
shore of the Chesapeake. All other charts give not more than sixteen fathoms in this vicinity.

102. A shoal at the mouth of the Great and Little Choptank, in Chesapeake bay, 1848.

103. The gounding and measurement of the bars in Rappahannock river, 1855.

104. The general permanence of the Bodkin channel and shoals in its vicinity, at the entrance of the
Patapsco river, between 1844 and 1854.

105. Changes developed in the shore-lines at the entrance of Little Annemessex river, Chesapeake
bay, 1859.

d 106. A shoal (New Point shoal) in Chesapeake bay, with sixtcen feet water on it, southcast from New
Point Comfort light-houge, off Mobjack bay, 1854.

107. Re-examination of York spit, Chesapeake bay, and least water determined, (nine feet,) 1855.

108. York river, Va., as a harbor, 1857.

109. Development of the best line of water for crossing the Kettlebottom shoals, Potomac river, there
being no well defined channel, 1862.

110. Changes in depth and outlize at Oregon inlet, N. C., 1362.

111. A reconnaissance of the Wimble shoals, near Nag’s Head, coast of North Carolina, 1854.

112. Submarine range of hills beyond the Gulf Stream tracked from Cape Florida to Cape Lookout,
1855. ' .

113. Deep water found on Diamond shoal, and a dangerous nine-feet shoal off Cape Hatteras, 1850,

114. A new channel, with fourteen feet water, into Hatteras inlet, formed durmg the year 1852, which
is better and straighter than the old channel.

115. Changes at Hatteras and Ocracoke inlets, 1857.

116. Extent of the sea encroackhment at Cape Hatteras, and changes found near Hatteras inlet, N. C.,
1860 and 1861.

117. Special examination of the tides and currents, with reference to the hydrographic and shore-line
changes at Hatteras inlet, N. C., 1862.

118. The general permanence in depth on the bar of Beaufort, N. C., with the changes of position of
the channel, 1854.

119. Changes on the bar of Beaufort, N. C., 1857.

120. Development of the alteration in outline and depth at the entrance of Beaufort harbor, N. C., 1862.

121. The well-ascertained influence of prevailing winds in the movement of the bars at Cape Fear and
New Inlet entrances, and the gradual shoaling of the main bar; the latter fact being of great importance to
the extensive commeree secking that harbor, 1853.

122. Changes in the main Western and New Inlet channels in Cape Fear, 1855.

123. Frying Pan shoals, off Cape Fear, N.C.; a channel of two and a half fathoms upwards of a mile
wide, distant eleven nautical miles from Bald Head light-house across the Frying Pan shoals. A channel
extending from three to four miles from the point of Cape Fear to eight or eight and a half miles from it,
with sufficient water at low tide to allow vessels drawing from nine to ten feet to cross safely. A channel at
the distance of fourteen nautical miles from Bald Head light-house, one mile wide, with three and a half to
seven fathoms water on it. The Frying Pan shoals extend twenty nautical miles from Bald Head light-house,
and gsixt. 1, seventeen, and eighteen feet water is found seventeen and eighteen nautical miles out from the
light, 1851.

124. Shoaling of Cape Fear River bar thoroughly examined for purposes of improvement, 1852.

125. Changes of shore-line and hydrography determined at the Cape Fear entrances, N. C., 1858.

126. Changes of the Cape Fear bars and channels, 1857.

127. Changes at the entrance of Winyah bay and Georgetown harbor, and the washing away of Light-
house Point at the same entrance, 1853.

128, Less water found off Oape Romain, by preliminary examination, than has been heretofore assigned,
1859,
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129. Re-examination, by soundings, of the Rattlesnake sheal, 5. €., 1862.

130. Maffitt’s new channel, Charleston harbor, with the same depth of water as the ship channel, 1850.

131. The changes in Maffitt’s channel, Charleston harbor, S. C,, from 1852 to 1857.

132. Increase of depth developed in Maffitt’s channel, Charleston harbor, 8. C., 1858.

133. Changes in the main ship channel, Charleston harbor, 1851.

134. Chauges in the channels at the entrance of Charleston harbor, 1852.

135. The remarkable discovery of continuous deep-sea soundings off Charleston, and of soundings in
the depth of between four and five hundred fathoms beyond the Gulf Stream. 1853.

136. Stono entrance, S. C., sounded, and channel found half a mile to westward of its former position,
with slight increase of depth, 1862.

137. Development of the changes affecting the entrance to North Edisto river, 8. C., 1856.

138. The shoaling of North Edisto entrance from its former depth, to nine feet of water.

139. St. Helena entrance, S. (., examined, and a new channel from the eastward found, giving sixteen
feet at mean low water, 1862.

140. Greater depth found through the channel of Coosaw river, 8. C., (inland passage,) than has been
hitherto supposed to exist, 1860.

141. Discovery of a new channel between Martin’s Industry (shoal) and the southeast breakers, Port
Royal entrance, S. C., 1856.

142. The south channel of Port Royal sound developed, and nineteen and a half feet found to be the
least depth of water, 1862.

143. The channel of the inland passage thoroughly sounded, leading from Port Royal sound to Tybee
roads, through Skull creek and Calibogue sound, 1862.

144. Discovery of cold water at the bottom of the ocean below the Gulf Stream, along the coast of
North and South Oarolina, Georgia and Florida, 1853,

145. The discovery of the cold wall, alternate warm and cold bands, and various other features of the
Gulf Stream, especially such ag concern its surface and deep-sea temperatures, and its distribution relative to
the shore and bottom of the ocean.

146. Various facts relative to the distribution of minute shells on the ocean bottom, of probable use to
navigators for recognizing their positions.

147. Changes in shore-line and in depth observed in Ossabaw sound, Ga., 1860.

148. A new channel developed leading into Sapelo sound, Ga., three-quarters of a mile southward, and
better than the one in use, 1860,

149. Examination of Doboy, 8t. Simen’s, and Cumberland entrances, 1855.

150. The bar and entrance of St. Simon’s sound, (Ga., examined, showing no material change of depth
within the past two years, 1862.

151. The shifting to southward and shoaling by several feet of the channel into Fernandina harbor, Fla.,
having now only eleven feet at mean low water, 1862,

152. A shoal inside of the entrance to Amelia river, ¥la., 1857.

153. Hetzel Shoal, off Cape Cafiaveral, Fla., 1850.

154. A shoal spot found off the coast of Florida, ten miles from land and fifteen miles NE. of Indian
River inlet, 1860.

155. Temperature of 34° beneath the Gulf Stream, thirty-five miles east of Cape Florida, at a depth of
three hundred and seventy fathoms, 1855.

156. Further explorations and investigations in developing the character of the Gulf Stream in the
Florida channel, 1859 and 1860.

157. A harbor of refuge (Turtle harbor) to the northward and westward of Carysfort light-house,
Florida reef, with a depth of water of twenty-six feet at the entrance, 1854.

158. A new passage, with three fathoms water, across the Florida reef, to Legaré harbor, under Triumph
recf, (latitude 257 30’ N., longitude 80° 03’ W.,) which, if properly buoyed, will be valuable as a harbor of
refuge, 1852,

159. A safe rule for crossing ‘the Florida reef near Indian key, 1854.

160. Tennessee shoal, Florida reef, developed, giving only twelve feet of water on its outer patch, 1860.

161. The position of a sunken wreck determined and marked, lying off Grassy key, Florida reef, and
near the track of vessels, 1860.
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162. A new channel into Key West harbor, 1850.

163. Co-tidal lines for the Atlantic coast of the United States, 1854.

164. Rules for navigators in regard to the tidal currents of the coast, 1857.

165. Isaac shoal, near Rebecca shoal, Florida reef ; not laid down on any chart; 1852.

166. Channel No. 4, a northeast entrance into Cedar Keys bay, 1852.

167. Directions for entering the harbor from Crystal River offing, west coast of Florida peninsula, 1556.

168. A new channel discovered, leading into St. George’s sound, (Apalachicola, ¥la.,) at the cast end of
Dog island, and anchorage connected with it, 1858.

169. Shoals near the east and west passes of St. George’s sound, (Apalachicola, ¥la.,) and a new channel
found between St. George’s and St. Vincent’s islands, 1858.

170. Indications noticed of a deeper and better channel forming fo lead to the East Pass anchorage, Bt.
George’s sound, Fla., 1860.

171. Changes in the depth of water observed by comparison of soundings at Perdido entrance, 1860.

172. Motile Bay Entrance bar; in 1832 only seventeen feet at low water could be carried over it; in
1841 it had nineteen, and in 1847 it had twenty feet and three quarters, as shown by successive surveys; 1847.

173. The diminution, almost closing, of the passage between Dauphine and Pelican islands, at the
entrance of Mobile bay, 1853.

174. The currents of Mobile bay specially investigated, 1860.

175. Horn Island channel, Mississippi sound, 1852.

176. The removal of the cast spit of Petit Bois island in the hurricanc of 1852, opening a new commu-
nication between the Gulf and Mississippi sound, and the rendering of Horme Island Pass more easy of
access by the removiﬂ of knolls, 1853.

177. The accurate determination of Ship shoal, off the coast of Louisiana, in connexion with the site for
a light-house, 1853.

178. An increase of depth of water on the bar of Pass Fourchon, La., 1854.

179. Deep-sea soundings in the Gulf of Mexico, 1855-'56.

180. Tidal phenomena of the Gulf, 1855.

181. The changes at Aransas Pass, T'exas, as bearing on the question of a light-house site, 1853.

182. Co-tidal lines of the Gulf of Mexico, 1856.

183. On the effect of wind in disturbing the tides of the Gulf of Mexico, 1856.

184. Development of a bar at the entrance of San Diego bay, Cal., 1856.

185. A shoal inside of Ballast Point, San Diego bay, with only twelve and a half feet of water, not
laid down on any chart, 1852.

186. The determination of the position and soundings on Cortez bank, off the coast of California, 1853.

187. Complete hydrographic survey and determination of a point of rock on Cortez shoal, 1856.

188. Tides of San Diego, San Francisco, and Astoria, 1854.

189. The non-existence of San Juan island, usually laid among the Santa Barbara group, 1852.

190. Co-tidal lines of the Pacific coast, 1855.

191. Determination of Uncle Sam Rock, 1855.

192. Investigation of the currents of Santa Barbara channel, 1856.

193. Red sand marking the entrance to the Golden Gate, 1855.

194. Channel sounded out between Yerba Buena and the Contra Costa, San Francisco bay, 1855.

195. A reef developed off the Contra Costa flats, San Francisco bay, Cal., 1858.

196. Whiting’s Rock determined in position, near the “Brothers,” at the entrance of San Pablo bay,
Cal,, 1858.

197. The further encroachment of the sand spit at the confluence of Karquines and Mare Island straits
upon the channels which lead to the navy yard and to Benicia, 1862.

198, Further development of the extent of Commission Rock, San Pablo bay, 1856.

199. Changes in the channel entrance of Humboldt bay or harbor, Cal.,, 1852 and 1853.

200. South channel, Columbia river, surveyed and made available to commerce, 1851. Changes of
channels, their southward tendency, and a new three-fathom channel from Cape Disappointment due west to
open water, Columbia entrance, 1852. Further changes, 1853.

201. The depth of water on the bars at the entrance of Rogue river and Umpguah river, Oregon, 1853.

202. A shoal at the northern entrance to the strait of Rosario, W. T., giving good holding ground in
thirty-three feet, 1854.
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203. Boulder reef, northwest of Sinclair island, Rosario strait, partly bare at unusunally low tides, and
surrounded by kelp, 1854.

204. A bank of three and a half fathoms, about a mile off the southwest point of Sucia island, at the
northern entrance of Washington sound, W. T, 1858.

205. Belle rock, in the middle of Rosario strait, visible only at éxtreme low tides, 1854.

206. Entrance rock, at the entrance of Rosario strait, 1854.

20%7. Unit rock, in the Canal de Haro, W. T, visible only at extreme low tides, 1854.

208. A three-fathom shoal in the strait of Juan de Fuca, off the southeast part of Bellevue or San
Juan island, 1854.

209. Allen’s bank, Admiralty inlet, W. T, 1857.

210. A five-fathom shoal in the strait of Juan de Fuca, between Canal de Haro and Rosario strait, 1854.

211. A bank in eleven fathoms off the southern entrance to Canal de Haro, 1854.

212. The non-existence of two islands at the northern entrance of Canal de Haro, 1laid down on charts,
1853.

218. Various surveys and charts of small harbors on the Pacific coast of the United States, and a con-
tinuous reconnaissance of the entire Western Coast and islands adjacent, a great part of which was imper-
fectly known.

214. Winds of the Western Coast of the United States, 1857,

ADDITIONAL LIST FOR 1863.

1. Examination of theychannels leading into Carver’s harbor, (Penobscot bay,) with reference to the
positions of rocks and shoals dangerous to navigation.

2. A dangerous ledge determined in position, with only eleven feet at mean low water, two miles west
of the north end of Metinic island, mouth of Penobscot bay.

3. Determination in position and depth of ten rocks near the approaches of Portland harbor, and of a
gpot with only fourteen feet water on Bulwark shoal; on Vapor Rock, twenty feet; on Witch Rock, twenty-
four; on Corwin Rock, twenty-four and a half; on Mitchel Rock, thirty-one; on Willard Rock, thirty-one
and a half; on Bache Rock, thirty-two feet; on Round Rock, thirty feet; on Old Anthony or Vapor Rock,
twenty feet; on the Western Hue-and-Cry, twenty-seven and a half feet; on West Cod Ledge, thirty-four
feet, and on East Cod ledge, forty-nine feet.

4. Several dangerous rocks and ledges developed in the approaches of Sippican harbor, (Buzzard’s bay,)
and others isside of the harbor.

. Development of a ledge, (Great Eastern ledge,) off Montauk Point, having at one point only twenty-
four feet at mean low water, and at another twenty-seven feet.

6. Development of shore-line and hydrographic changes at Sandy Hook, with reference to the effect of
the great storm of January, 1863.

7. The alteration of shore-line and sea encroachment near Absecom light-house, coast of New Jersey.

8. Development of hydrographic changes at the Delaware breakwater.

9. Special survey of part of League island, Delaware river, and comparison of changes with previous
BUrveys.

10. Examination of soundings eastward of Winter Quarter shoal to determine the slleged existence of a
second shoal.

11. A shoal found with only fourteen feet of water S. by E. 3 E. and distant ten and a half miles from
Cape Lookout light-house.

12. Development in position of the point with only twenty-one feet at mean low water, of Noonday
Rock, (called also Fanny shoal,) in the track of vessels passing the North Farallon, approaching S8an Francisco
bay.

13. Determination of the position of the wreck of the ship Flying Dragon, in the track of vessels
navigating San Francisco bay.
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APPENDIX No. 5.

BEARINGS AND DISTANCES FROM ROCKS AND LEDGES DEVELOPED BY LIEUTENANT COMMANDER T. S.
PHELPS, U. 8. N., ASSISTANT COAST SURVEY, AND BY ACTING ASSISTANT EDWARD CORDELL, IN
THE APPROACHES TO PORTLAND HARBOR, ME.

1. Witch Rock, 24 feet water.
Portland Light-house, W. by N. nearly, distant 17 miles.
Middle of Ram Island, NNW,, distant  mile.
2. Willard's Rock, 31% feet water.
Portland Light-house, XW. by N. 3 N. nearly, distant 1% miles.
Cape Elizabeth East Light-Louse, SW. by S. 1 S., distant 2% miles.
Trundy’s Reef Buoy, SW. 3 W, diztant  mile.
3. West Cod Ledge, 33* fect water.
Portland Light-house, NW. § N, distant 47 miles.
Cape Elizabeth East Light-house, W. 4 N., distant 3} miles.
Alden’s Rock Buoy, SW. by W., distant 13 miles.
4. Corwin Rock, 2411 feet water.
Portland Light-housc, N.N'W. ncarly, distant 43 miles.
Cape Elizabeth East Light-house, NW. by W. 3 W, distant 23 miles.
Alden’s Rock Buoy, BW. by W., distant § mile.
5. Wesi Huc-and-Cry Rocks, 27 feet water.
Cape Elizabeth East Light-house, N.N'W., distant 25 miles.
Barn on Richmond Island, NW. by W. % W., distant 3} miles.
Alden’s Rock Buoy, NE. by N. § N., distant 13 miles.
6. Bulwark Shoal, surveyed by E. Cordell, Acting Assistant, has_fourtecn feet water on it. The depth of
six feet heretofore given on the Chart is an error.
The bearings are magnetie.
The distances are in nautical miles.
The depths are at Mean Low Water.
The above notes were published in September in the form of a Notice to Mariners.

APPENDIX No. 6.
NON-EXISTENCE OF A SUPPOSED SHOAL EASTWARD OF WINTER QUARIER SHOAL, COAST OF VIRGINIA.

Coast Survey OFFICE, May 4, 1863.

Sir: T have the honor to report that the locality to the castward and near to Winter Quarter £hoal, off
the boundary between Maryland and Virginia, where the steamer Baltic was supposed to have struck in the
autumn of 1862, has been thoroughly examined by Lieutenant Commander T. S. Phelps, U. 8. N,, assistant
in the Coast Survey. The following extract from his report T would respectfully request permission fo
publish in the usual form:

I carefully and thoroughly sounded out the locality east of Winter Quarter Shoal, where the steamer
Baltic was supposed to have ‘run aground in 18 feet water’ last autumn, and no indication whatever could
be found of the cxistence of such a shoal. Our soundings throughout proved the eorreciness of the Coast
Survey charts. The sca at the time was sufficiently heavy to indicate the outlines of Winter Quarter Shoal,
even where there were four fathoms water, and if the alleged shoal existed, the heavy and confused swell
over it would alone have been sufficient to determine its position.”

VYery respectfully, yours,
Y reP il A. D. BACHE,
Superintendent United States Coast Svrvey.
Hon. 8. P. Cuasg, Sccretary of the Treasury.

© One point with only 26 feet water was found later in the season.
1 A point with only 21 feet has been since found.

11 cs
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APPENDIX No. 7.

LETTER TO THE SFCRETARY OF THE TREASURY COMMUNICATING THE DISCOVERY OF A SHOAIL OFF CAPE
LOOKOUT, N. C. .
Coast Survey Orrice, Jarnwary 2, 1863.
Sir: I have the honor to report that on the passage southward of the Coast Survey steamer Bibb with
the party of Assistant C. O. Boutclle, a shoal was found on the 25th of November, 1862, with only fourteen
feet of water, bearing S. by E. & E. from Cape Lookout Light-house, and distant from it ten and a half miles.
I would respectfully request autbority to publish this information in the form of a mnotice to mariners. °

Very respectfully, yours,
P A. D. BACHE, Superintendent.
Hon. 8. . Cuasg, Secretary of the Treasury.

APPENDIX No. 8.

EXTRACTS FROM THE REFORT OF ACTING ASSISTANT EDWARD CORDELL TUPON THE DEVELOPMENT BY
HYDROGRAPHIC SURVEY OF THE PART OF FLORIDA REEF INCLUDED BETWEEN RODRIGUEZ REY AND
ALLIGATOR REEF.

CoasT SurvEy STEAMER VIXEN,
Key West, Florida, April 8, 1863.

DEAR Sigr: * * * * » * *
The principal reefs coming within the limits of my work of this season are as follows:

French Recf—The southwestern extremity of this recf, situated about half way between French Reef
Beacon and the beacon on Pickle’s Reef, is one of the most dangerous points on the Florida range for vessels
intending to follow the line of the Beacons. It projects half a mile to the eastward of a straight line between
the two Beacons referred to, and has as little as one foot of water upon it.

Pickle Kegf is marked at its middic by beacon F. In a NE.and SW. direction its extent is about a
mile and a quarter, with a foot of water at its shoalest part. Between the north end of it and French Reef
is an opening three-quarters of a mile wide, through which sixteen feet can be carried. The southern portion
of the Reef deepens gradually to twelve feet, that depth being a mile and a quarter from the Beacon, but there
is a narrow cut of deeper water atless distance in the same direction. Thence on, and to within three-quarters
of a mile from Beacon B, ou Conch Reef, there is an opening of a mile and a half which has three and four
fathoms of water.

Conch Reef has as little as eighteen inches of water on it. Tt is a mile and a quarter long, lying NE.
and SW., and separated from Little Conch Reef by a narrow cut of four and five fathoms. The shoalest
water on Little Conch is six feet, and breaks in moderate breezes.

Davis Regf is about half way between Little Conch and Crocus Reef, with four feet of water, which breaks
generally at low tide. This is a small reef running NW. and SE. Therc are openings of a mile and a half
on either side of it which give threc and four fathoms of water.

Crocus Regf extends about three hundred yards NW. and SE., and can be approached within one hun-
dred and fifty yards. On its shoalest part the water is two feet deep. Beacon D, which marked this reef,
and Beacon C, set up on Alligator Reef, were both destroyed in the gale of August, 1861. Itisvery important
that these marks should be replaced at the earliest moment practicable.

Between the Florida Reefs and the line of Keys there are two channels; one, known as the Hawk Channel,
extends all the way from Cape Florida to Key West. Two of the buoys which mark it come within the
limits of this scason’s work, the sheet embracing a stretch of about fifteen miles., These are Triangle Shoal
buoy, and the buoy on Hen and Chicken. The other chanrel is not buoyed out, and is very seldom used
except by wreckers fumiliar with its bends and intricacies. It runs inside of the outer reef from Cape Florida
to Alligator Bank. Vessels that drift on the reef, and succeed in getting over into deeper water inside, may
avail themselves of this channel to make their way to the nearest opening between the reefs, and through it
into the Gulf, by means of the chart, and by using the lead and observing the shaded color of the water. * *

Very respectfully,

Prof. A. D. Bacwg,
Superintendent United States Coast Survey.

EDW. CORDELL, in ckarge of Hydrographic Party.
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APPENDIX No. 9.

EXTRACTS FROM THE REPORT OF ACTING ASSISTANT EDWARD CORDELL ON THE APPROACHES AND
ENTRANCE OF CHARLOTTE HARBOR, FLA.

Unitep StaTEs CoasT SURVEY STEAMER VIXEN,
Key West, Florida, May 2, 1863.

Drar Sir: * * * * * *

The outer bar and the channel leading into the bay were thoroughly sounded out, and a full development was
made of the banks on either side. Soundings were carried out six miles from shore into seven fathoms of
water, and extended over a épace of about nine miles in length abreast of the entrance, including more than
four miles of the shore of La Costa island to the southward, and as many of Gasparilla island to the north-
ward.

Seventeen féeet at low water can be carricd over the Bar of Charloftte Harbor. Inside of the bar the
channcl widens to three-quarters of a mile, with a depth of three and a half and four fathoms, the best waler
being on its northern edge.

Vessels in approaching should not go into less than five fathoms, if from the south; and in not less than
six fathoms, if coming from the northward. When off the entrance, with Boca Grande bearing NE. § E.,
and the north point of La Costa island E.NE.,, vessels can steer in NE. by E. 1 E. for the entrance, and
choose an anchorage in four or five fathoms inside.

A Black and White Buoy placed in cighteen feet water, marks at present the mid-channel. I would
recommend that it be moved a third of a mile further out and placed in three and a half fathoms on the edge
of the bar.

*

Very respectfully, EDWARD CORDELL

In charge of Hydrograpkic Party.
Prof. A. D. BacHg,

Superintendent United States Coast Survey.

APPENDIX No. 10.

DETERMINATION OF POSITION, AND SAILING DIRECTIONS FOR CLEARING THE FANNY ROCK, NEAR THE
NORTH FARALLONES, OFF SAN FRANCISCO ENTRANCE, CAL.

NOTICE TO MARINERS.

The following position of the Fanny, or Noonday Rock, near the North Farallones, (off San Francisco
entrance,) has been received by telegraph from Assistant A. ¥. Rodgers, United States Coast Survey, as
determined by him on the 29th of January, 1863:

Bearings at Noonday Rock.

Point Reyes (west end) N. 13° 25’ E. (mag.) N. 29¢ 03' . (true) 13% naut. miles.

North Farallon, 8. 79° 30’ E. (mag.) 8. 63° 52’ E. (true) 31 ¢ “

S.Farallon Light-house 8. 69° 45/ E. (mag.) S. 54° 07/ E. (tiue) 93 « «

Variation of the compass in 1863, 15° 38 east.
The ship Noonday, drawing twenty-one feet, struck on this rock on the 2d of January, and was totally
Tost.
: . SAILING DIRECTIONS.
To clear Noornday Rock—Do not go to eastward of Point Reyes, bearing N.NE. until the North and
Bouth Farallones are in range. Vessels can then bear away safely for San Francisco bar.
A.D. BACHE,
Superintendent United States Coast Survey.

CoasT SURVEY OFFICE, February 3, 1863,

San Francisco, CALIFORNIA, June 15, 1863.

Dear Sir: I returned om the 12th from an examination of Noonday or Famny Rock, having spent
nearly a week in that service.
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‘We sounded in 33 fathoms at 11%. 52m., June 11. This will, at extreme low water, reduce to less than
3% fathoms, and sets at rest the question of a ship striking it without regard to weather or sea. The battered
end of the lead used gave good evidence of the hard character of the bottom in the vicinity of the Rock,
which is either itself of coral, or encrusted with some coralline formation, as detached particles were driven
into the lead so as to inlay it thoroughly and change its color. With our means no pieces large enough for
specimens could be procured.

There are no indications of the vieinity of the rock to be relied upon. Any vessel near enough to be
warned by her lead would be too close to it for safety. The length of the ledge seems to be in the dircetion
of aline to the North or South Farallones, and not more than twenty yards in extent, within twenty fathoms
of the surface of the water. The top of the rock is an edge in three and a haif fathoms, just large emough
to hold a lead, and no more.

I believe that the determination in position of the Noonday or Fanny Rock need no longer be considered
approximate. The hydrographic draughtsman, Mr. Farquhar, was stationed at Point Reyes and observed
upon the vessel while she was at the rock ; and although the weather was not so clear as I wished, the lmit
of errors shown by a series of angles from the vessel and Point Reyes is so small as to satisfy me that the
first determination was ecorrect. I have now ranges by which, in clear weuther, the rock can be found without
difficulty. DMt. St. Helena, Coast Survey station, is conspicuously prominent, open about two ship-lengths to
the westward of Point Reyes head, while a peak of the high land to the southward of Pt. San Pedro affords
an excellent cross bearing.  This last could not be scen suliciently long to identify it by name while we

wcre at the rock.
Very respectfully, yours,
AUG. F. RODGERS, Assistant Coast Survey.
Prof. A. D. Bacse,

Superintendent United Siates Coast Survey, Washington, D. C.

APPENDIX No. 11.

POSITION OF THE WRECK OF THE SHIP FLYING DRAGON, IN SAN FRANCISCO BAY, CAL.

CoasT SurvEY OFFICE, February 11, 1863,

Str: Lhave the honor to state that, in a telegram dated this morning at San Franciseo, and just received,
Assistant A. F. Rodgers reports having swept for and found the wreek of the ship “Flying Dragon,” which
wag sunk a year ago inside of San Francisco entrance, and in the track of vesscls passing between Shag
Rock and Bird Rock. Thebearings of the wreck from both rocks are here given, from the report of Assistant
Rodgers :

At Bird Rock, the wreck bears N. 88° W, (magnetic,) N. 72° 22/ W. (true.) Dist. 330 yards.

At Shag Rock, the wreck bears 8. 140 W. (magnetic,) S. 29° 38/ W. (true.y Dist. 670 yards.

I would respectfully request authority to publish this information in the form of a notice to mariners.

Very respectfully, yours, ’
A. D. BACHE, Superintendent United States Coast Survey.
Hen. 8. P. Cuasg, Secretary of the Treasury.

APPENDIX No. 12.

TIDE TABLES FOR THE USE OF NAVIGATORS, PREPARED FROM THE COAST SURVEY OBSERVATIONS,
BY A. D. BACHE, SUPERINTENDENT.

[Furnished by authority of the Treasury Department to E. and G. W, Blunt, New York, and revised—1863. ]

The following tables will enable navigators to ascertain the time and height of high and low water in
gome of the prineipal ports of the United States. The resulis are approximate, the observations being still
in progress, and the time during which many of them have been made are steadily on the incrcase as the
coast survey advances.

The tides on the coast of the United States, on the Atlantic, Gulf of Mexico, and Pacific, are of three
different elasses. Those of the Atlantic are of the most ordinary type, cbbing and flowing twice in
twenty-four hours, and having but moderate differences in height between the two successive high waters or
low waters, one occurring hefore noon, the other after noon.
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Those of the Pacific coast also ebb and flow twice during twenty-four hours, but the morning and after-
noon tides differ very considerably in height, so much so that at certain periods a rock which has three feet
and a half water upon it at low tide may be awash on the next succeeding low water. The intervals, too,
between successive high and successive low waters may be very unequal.

The tides of ports in the Gulf of Mexico, west of Cape St. Gueorge, ebb and flow, as a rule, but once in
twenty-four hours, or are single day tides, At particular parts of the month there are two small tides in the
twenty-four hours. The rise and fall in all these ports is emall. East of Cape St. George the rise and fall
increases; there are two tides, as a rule, during the twenty-four hours, and the daily inequality referred to in
the Pacific tides is large.

These peculiarities require a different way of treating the cases, and in some of them separate tables.

I propose to enable the navigator to find, from the Nautical Almanac and the following tables, the time
and height of high and low water at any date within the ordinary range of difference produced by winds and
other*variable circumstances. I will endeavor to divest the matter of unfamiliar technical expressions as far
as practicable, though, for shortness’ sake, some such terms may be employed after defining them. The
discussion of the Gulf tides has not been carried so far as to enable me to present the results in as definite a
form as the others.

As is.well known, the interval between the time of the moon’s crossing the meridian (moon’s transit)
and the time of high water at a given place is nearly constant; that is, this interval varies between moderate
limits, which can be assigned. 'The interval at full and change of the moon is known as the establishment of
the port, and is ordinarily marked on the charts. As it is not generally the average of the interval during a
month’s tides, it is a less convenient and less accurate quantity for the use of the navigation than the average
interval which is used on the Coast Survey charts, and is sometimes called the “mean or ¢corrected
establishment.””* The following table gives the prinecipal tidal quantities for the different ports named in the
first column, where they are arranged under specific heads, The third column of the table gives the mean
interval, in hours and minutes, between the moon’s transit and the time of high water next after the transit;
the fourth, the difference between the greatest and the least interval occurring in different parts of the month,
(iunar.) A simple inspection of this column will show how important it is to determine these changes in
many of the ports where they amount to more than half an lour, or to more than fifteen minutes from the
average interval. The fifth, sixth, and seventh columns refer to the height of the tide. The fifth gives, in
feet, the average rise and fall, or average difference between high and low water; the sixth gives the greatest
difference, commonly known as the rise and fall of spring tides; and the seventh the least difference, known
as the risc and fall of the neap tides.

The average duration of the flood or rising tide is given in the cighth column; of the ebb or falling tide
in the ninth; and of the period during which the tide neither rises nor falls, or the “stand,” in the tenth.
The duration of the flood is measured from the middle of the stand at low water to the middle of the stand
at high water, so that the whole duration from one high water to the next, or from one low water to the
next, should be given by the sum of the numbers in the cighth and ninth columns. At most of these places
given in the list a mark of reference has been established for the height of the tide. I have omitted the
deseription of these marks, (except in the following localities,) as of no particular interest in this connexion.

BENCH MARKS.

Boston—The top of the wall or quay at the entrance of the dry dock in the Charlestown navy yard is
fourteen feet 8% (or 14.69 feet) above mean low water.}

New York —The lower edge of a straight line cut in a stone wall, at the head of a wooden wharf on
Governor’s island, is thirteen feet %75 (or 13.97 feet) above mean low water. The letters U. 8. C. 8. are eut
in the same stone.

Old Point Comfort, Va—A line cut in the wall of the light-house, one foot from the ground, on the
southwest side, is eleven feet (11 feet) above mean low water.

Charleston, S. C—The outer and lower edge of embrasure of gun No. 3, at Castle Pinckney, is ten
feet {47 (10.13 feet) above mean low water.

2 This term was introduced by the Rev, Dr. Whewell, who has done so much for the investigation of the Jaws of the
tides.

+In consequence of alterations made to the wall during the year 1860 the coping is seven-hundreths of a foot lower
than formerly.
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TABLE 1.

Tide table for the coast of the United States.

INTERVAL BETWEEN
TIME OF MOON’S RISE AND FALL. MEAR DURATION OF —
TRANSIT AND TIME
OF HIGH WATER.
PORT. STATE. _é § _E _;: 2 . .
g R 2 = 3 $
2 12| 4 = H = 2 3
s |=LE| E | = | B0 OE | oz &
= g == = % = = ) E
!
1. 2. 3. 4. N 6. 7. 8. 9. }. 10.
COABT PROM PORTLAND TO NEW YORK. P he m. Feet. Feet. Feel. - ke m. l PO
FaSUPOTE «eavveronsansosesrsansnrsssoncsoss] MaiD€aiassaiaej 11 8 0 51 18.1 90.6 15.4 6- 3 6 23 ...
Hanniwell’s Point, Kennebec river......... et iianenae.| E11D 1 14 8.1 9.3 7.0 6 16 6 11 0 2
L O TTRY. LITTrTOPTpRs I S S 0 44 8.9 9.9 7.6 6 14 6 12 20
Portsmouth... New Hampshire ...] 11 23 53 8.6 ! 9.9 7.2 6 22 6% 7 21
Newburyport . Massachusetts,.,..| 11 22 50 7.8 ! 0.1 6.6 5 16 78 2¢
Rockport , irellOueiiieaeanian.| 1057 42 8.6 10.2 7.1 6 17 6§ 9 30
Salem ..o\ iuves- s eersesrenaas 1 13 50 9.2 10.6 7.6 6 19 6 6 6
LT T T P 1112 35 9.3 10.9 8.1 6 20 6 6 15
BORION «.ntvraevessuvosresmssatoarcarastsn 11 27 43 10.0 11.3 8.5 6 13 6 13 9
Piymouth.. «sveescenencasonr Y L D I S e 51 10.2 11.4 9.0 8 13 6 17 29
Wellfieet ., . FUOY 1 U B § B 1 13 11.2 13.2 9.2 6 6 6 17 15
Provincetown®, .., weri@Ouiiaisenniiee.]| M 2 40 9.2 10.8 7.7 6 16 6 10 21
veeel0.siaiane ceas.|] 11 58 37 3.8 5.3 2.6 8 925 5 59 36
Nantueket cove sesncs seornnonvses anessvosse] oo G0uereremennoens]| 12 24 37 3.1 3.6 2.6 6 23 5 M 9
HYANDIS ceee nevnns seansronansossasssnnase |oos@Oeinan orroneerf 12 2 30 3.2 3.9 1.8 6 44 5 4 9
EdgartoWh «vseauesesussssossascassasanee:|vee @0uassnnnearann:| 12 18 34 2.0 2.5 1.6 6 51 5 29 24
Hoimes’s Hole.u.iivsorieoiss casen  cvarfceen@0eiiicanenians.] 11 43 31 1.7 1.8 1.3 6 41 5 2 12
Tarpaulin Cove.., sevess [ L 8 4 49 2.3 2.8 1.8 6 9 6 17 34
Wood’s Hole, north side, . eere80iiarancencanes 7 69 53 4.0 4.7 3.1 6 51 5 3L 38
Weood’s Hole, south side.. o |eeendo., 8 34 45 1.6 2.0 1.2 5 17 7 10 59
Menemsha Bight, eveesviessveccnssstansnc] ceealiOonunnensrnsse.f 7 45 1 0 2.9 3.9 1.8 6 14 6 14 4
Quick’s Hole, north side...... areacenenaeas PN - JO R N - 11 115 3.7 4.3 2.9 6 3 5 54 39
Quick’s Hole, 80uth Side sessstsesssasamisel aeeel@Divasnsnersnne 7 36 110 3.1 3.8 2.3 6 20 5 55 40
COtyNuUnK e viveiiencaniven . vse sovaeses|oaaclBiieieniiaran. 7 40 49 3.5 4.2 2.9 6 31 5 M 38
Kettle Cove . rers 7 48 1 0 4.3 5.0 3.7 6 17 6 4 21
Bird Island light. ..... PRI .. do, . 7 59 45 4.4 5.3 3.5 [ 5 88 1, eees
New Bedford entrance,(Dumpling Rock)...| «...do..,... . 7 57 41 3.8 4.8 2.8 6 50 5 33 42
NeWPOTt. vae cuusvrsrrncranes cassesssanes.| Rbode Island ...... 7 45 24 3.9 4.6 3.1 6 21 6 3 23
Point Judith veeserf seseldOupininnesinuns 7R 46 3.1 3.7 2.6 g 12 6 10 1 0
Block island..cieviienianiiariienciciienid wes d0iiiiaenie.. | 7 3B 41 2.8 85 2.0 6 23 6 2 5
Montank Point, L. I covs vievivaeivavinns | New York .ovenaas 8 20 11 1.9 2.4 1.8 6 17 6 7 3t
Sandy HOOK veeees eee 7 29 47 4.8 5.6 4.0 6 10 6 15 21
New YorK.oe. cvnnavsecrnenccnnacs ancees 8 I3 43 4.3 5.4 3.4 6 0 6 25 28
HUDSON RIVER. ?
DObEYS FITY veus vevanrsconsncnassessans:| NEW YOIk cuivven. 9 19 44 3.6 4.4 2,7 6 S 8 18 17
TArrytown ,a.... e T L 9 57 58 3.5 4.0 2.7 8 6 6 20 43
Verplanck’s Point .. ... e oreranrevamnei] seee@@iciiiiiini | 10 B 34 3.1 3.8 25| 52 | 71 16
West Point....veevnnen PO [ SRS N B T 37 2.7 3.2 2.0 5 28 7 10 20
Poughkeepsie..... d0.uiiieanas soey 12 34 54 3.2 3.9 2.4 5 41 8 44 22
Tivoli...... ..., PP T SO veecans 1 24 51 4.0 4.6 3.2 5 40 6 54 25
Btuyvesant sueuves R 3 0 48 3.8 4.4 3.0 5 18 7T 2 31
Castltton .aeves serssencecesearinoirenaness| erealOiiiaiannn..ol 4 29 55 2.7 3.0 2.3 5 1 7T B 20
Greenbush.ies svseer sreecavorrviasesvacces] enesliBioerveanecnrans 5 N 40 2.3 2.5 1.9 4 26 7 59 leciesens
LONG ISLAND SOOND.
Wateh Hill covivccecavosnrsaninsansacess .| Rhode Island ...... 9 0 23 2.7 3.1 2.4 8 35 5 56 14
Stonington ...e. Connecticut . 9 7 30 2.7 3.2 2.2 6 15 6 10 25
Litle@uil istand ...on.ivnasciiiieann wee.| NewWYOrK.......n. 9 B 1 7 2.5 2.9 2.3 6 1 6 21 37
New LONAON ceaereseanscvrssacsnsacaanss | COnnecticut, cavae 9 98 52 2.6 3.1 2.1 5 56 6 26 22
New HAVEN yuevereronescnonaserncnssnnes |oeerllO aieiesnserea.] 1 16 1 8 5.9 6.2 5.2 5 24 6 5 33
Bridgepott evvrenrrorsccssavncsessnosssnver|sees@0iieenronessans| 11 11 1 3 8.5 8.0 4.7 6 1 6 7 30

*From Major J. D. Graham’s observations.
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INTERVAL m:'rwwﬂ
TIME OF MOON’s, RIGE AND FALL. MEAN DURATION OF—
TRANSIT AND TIME
OF HIGH WATER.
PORT. STATE. e I
E g E E i-; w &
5 Ezz E = = g
= ] . =0 = - = -
E |2EE % £ R T -
g |ER: 3 & s £ & Z
1. 2 3. 4. 5. 6. 7. 8. 9. 10.
LONG ISLAND S80UND—(Continued. . b om Feet. Feet. Feet. PE— Po— b m.
Oyster Bay, L. T...... Coerseesicantenarnnn 117 0 51 7.3 9.2 5.4 6 8 6 24 0 25
Sand’s Point, L. L..oiieiiiaiiiiimmneei s 11 13 31 7.7 8.9 6.4 5 55 6 30 14
New Rochelle.eeiinariovacransievasrenas 11 22 32 | 7.6 8.6 6.6 5 51 6 35 12
Throgs NecK.oaeieoesee sonnnns It 20 39 i 7.3 9.2 6.1 5 50 6 33 42
COAST OF NEW JERSEY,
Coid Spring intet,......... sserras seseress| New Jerseyoiucese T 32 51 4.4 5.4 36 5 B 6 18 19
Cape May landing......aveeeesenannncanes PR 1 S 8 19 47 4.8 6.0 4.3 8 11 6 15 20
PELAWARE BAY AND RIVER. ;
Delaware breakwater ..veuvsessees sane seeei Delaware.ouce. 8 0 50 ‘ 3.5 4.5 3.0 6 15 6 6 2B
Higbee?s, Cape MBY vuvievs soosis onrncecne| New JErseyaouuees.. 8 33 43 4.9 6.2 3.9 6 26 6 0 19
Egg Teland light.eviencarsecssenansae PN’ [ S [P 9 4 51 : 6.0 7.0 5.1 5 52 5 27 b5
Mahon’s river, cevviesersee nenercaencerceni DelaWar€.eese- van- 9 52 45 5.9 6.9 5.0 6 11 6 11 2%
NEWCBSUC cerrverevnes seeeseransranees]ve cd0uaurenanenses.| 11 53 24 | 6.5 6.9 60| 5 6| 5 43 47
Philadelphiad cviivnisiiiiencioenaes coveee.| Pennsylvania veon. | 13 44 “ 6.0 6.8 5.1 4 52 7 6 15
CHESAPEAEE BAY AND RIVERS. ‘
0Old Point Comfort.. Virginia . aeeana.. 8 17 60 2.5 3.0 240 6 1 6 25 14
Point LooKOUL .ees vevet - crionansecensnenes| Maryland veesussn..| 12 58 45 1.4 1.9 0.7 5 59 6 19 35
ABBAPOLIS 1+ e veasrs wererc seremsasoronain]veeiG0uranareevasecs] 17 40 | 0.9 1.0 o8 | 5 1| 6 15 a2
Bodkin HENL coviiviasriesntssnsenans cornan do.... .J 18 B 48 | 1.0 1.3 0.8 5 23 7 8 15
Bahimore. ...iieeesientcs svoncasnsannens. [N 1 S . i8 59 44 1.3 1.5 0.9 5 54 6 a3 44
Washington voieveeee .1 Dist. of Columbia,.} 20 10 &5 3.0 3.4 2.6 5 37 6 49 fiiineces
James river, (City Point) eevacess secvoecs | Virgini@ eeeesse.s..| 14 37 1 0 2. 3.0 2.5 5 14 6 58 32
Richmand «....vviveverrorcnonetsomnncnee | sees@0ieeeannnanen..i 168 54 1 6 2.9 3.4 2.3 4 53 7 31 35
Tappahannock .oiveuissovasesscrsanasnsnes 13 8 46 1.6 1.9 1.3 5 21 7 6 |ieaeaee
COAST OF NORTH AND SOUTH CAROLINA,
GEORGIA, AND FLORIDA.
Hatlteras inlet.ous cuervnvesssorseenens oea | North Carolina.....| 7 4 57" 2.0 2.2 1.8 6 7 6 7 50
Beaufort........ P RS T 1 Y 7 26 5u 2.8 3.3 2.2 6 11 6 10 42
Bald Hend cveesaoernesiraesnsecnasacacanss| e, @0uacssnnancnes 7 2 34 4.3 5.¢ d.4 6 18 6 17 31
Brithvilie ceees secsonravanes A« [ I 719 a8 4.5 5.5 3.8 6 1 6 2 26
Wilmington ....... Y |- O g9 6 1 0 2.7 3.1 2.2 4 45 7 40 30
Georgetown entrance .. +ieersnsss.i South Caroline ..,. 7 56 42 3.8 4.7 2.7 6 4 o 19 35
Buill’s Island bay..coeivvvrnscnrcneanssnne | viedOuneecenes nen 7 16 57 4.8 5.7 3.7 6 20 & 6 30
Charleston, (custom-house Wharf) cecuoveees) sonidBuiacecmnanasn. 7 48 5.1 6.0 4.1 6 19 6 7 33
St. Helena 5ound . uveeeacercnsnne roassoons | 10 Q0s00cnesersonse 7 8 1 0 5.9 7.4 4.4 6 13 6 12 23
Fort Pulaski, (3evannah entrance). ...« ... 7 20 01 7.0 8.0 5.9 5 49 6 35 26
Bavannah, (dry dock wharf).eeve cees osse. 8 13 51 6.5 7.6 5.5 5 4 7 22 14
Doboy Light-house.. 7 33 5 | 6.6 7.8 5.4 6 2 6 20 |oeuen...
Bt SimMon'8 . ueecen vanrvanarcars sansinans 7 43 46 | 6.8 8.2 5.4 6 10 6 16 20
Fort Clinch suee sesvareravssceccrececoces! FIONHAR ceviareoaes 7 83 1 & 5.9 6.7 5.3 6 9 6 17 ...
Bt. JOhD'S HVET ..ui e cvisnereecrvanesrneae] v dO.. 7 28 48 4.5 55 3.7 5 58 6 28 16
Bt AUgUSLINE . .iouievscinieonenriaan taens | ciandon. 8 21 43 4.2 4.9 3.6 6 & & 11 32
Cape Filorida...... ve.do. 8 3% 51 ¢ 1.5 1.8 1.2 6 0 6 26 43
Indian Key..uuean.s SN SOOI ceen 8 23 49 | 18 2.2 1.3 { 6 8 | 5 :0 19
Bang key .. ceee@Ouiiun tanins 8 40 oo e 1.2 2.0 0.6 6 3l 5 55 13
Key West tiveieenerernisassronisneesenses] soealDeesesssansonn 9 30 1 15 1.3 1.5 0.9 6 55 5 29 12
TOMMUTRS +evsnrve soneortonanannsnensanns. PRI [ 9 56 1 3R 1.2 1.5 0.6 6 43 5 40 |inisanan
Charlotte harbor ........... P [ S, 13 9 1 38 1.1 1.3 0.8 6 51 5 35 f....-o.-
Tampa Bay, (Egmont key).. R L L I T 3 1038 | 1.4 1.8 1.0 6 36 6 11 43
Cedar Keys, (Depot key) ... sovfenenl0iiiinniian,..] 13 15 1 55 2.6 3.2 1.6 6 12 6 13 [-eeee o
Bl Mark™.cussscenes seosossnraoracseser:| seealBrvnsennnnens..| 13 48 2 o 2.9 2.9 1.4 6 12 6 11 | .ueenns
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TABLE I—Continued.

INTERVAL BRTWEEN ! !
:;Li:s[:FAN’:O;);: RISE AND FALL. ‘ MEAN DURATION OF——
©OF HIGH WATER. E '
PORT. STATE. —— —— - -
H I &2 g | g i @ | . §
: lgeg = | &2 £ 0 4
EOUEET) . 5 | L 0E =I
IR R AR AR I R
= = - i = o i z t = [=] m
i X
1. T R ; 5 6 | 7 E 8 9. | 10
i : ! { ;
WESTERN COAST. h. m. 1 ke m. : Feet. Fect. l Feet. i k. m. ho m. | A m
San Diego . 9 3 | 135 t 3.7 I 5.0 ! 23] 6 = 6
San Pedro 9 39 148 | 3.7 47| 22 i 6 18 6
Cuyler’s harbor | 9 25 12 3.7 ‘ 5.1 98 1 6.13 | 6
gan Luis Obispo 0 o8| 1 ) 36| 48] 9241 62, 5
Monterey.... . . 10 22 49 | 3.4 4.3 2.5 [ 6 31 6
South Farallon . .covvicavenianns 10 37 1 1 16 | 3.6 4.4 2.8 1 6 18 6
San Francisco, (north beaeh) ..... 12 6 1 4 : 3.6 4.3 2.8 : 6 39 5
Mare island, (San Francisco bay) . 12 40 | 115 4.8 5.2 41§ 6 13| 6
Benicin do ...... 14 10 p o 4.5 53 ;. 3.7 6 % 5
Ravenswood do .. 12 3 57 6.3 731 491 6 15| 8
Bodega ... ...... o7 o1 s 3.6 47 0 27 619 5
Humboldt bay . 12 2 11 4.4 55 | 351 610 6
Port Urford .. 126 16 5.1 6.8 7] 619 6
Astoria.... .... 12 113 6.1 7.4 4.6 6 3 6
Nee ah harbor ... Washington Ter'y.. 12 33 192 5.6 7.4 4.8 6 20 6
Port Townshend* i a3 18 4.6 5.5 4.0 6 34 5
Bteilacoom* .. e eaes 4 46 1 6 9.2 | 11 bos2l 6 3] 6
Semi-ah-moo bay*....... 50 1 2 5.7 4‘ 6.6 4.8 6 11 ‘! 6

* 8ce ranarks on page 92, and following.

Note.—The mean interval in column 3 has been increased by 124. 26m., (half a mean lunar day,) for
some of the ports in Delaware river and Chesapeake bay, so as to show the succession of times from the
mouth.  Therefore 124, 26m. ought to be subtracted from the establishments which are greater than that
quantity before using them.

The foregoing Table I gives the means of determining, roughly, the time and height of high water at
the several ports named. The hour of transi of the moon preceding the time of high water is to be taken
from the Almanac, and the mean establishment being added, the time of high water results. Thus:

Erample 1—1t is required to find the time of high water at New .York on November 5, 1854. The
American Almanac gives 04. Or. as the time of transit of the moon on that day. The mean interval for
New York, from Table I, column 3, is 8%. 13m., which, as the transit was at 0%., is, roughly, the time of high
water. The moon being full, the height is that of spring tides of column 6, viz., 5.4 feet. 1f the soundings
on the chart are reduced to low water spring tides, 5.4 feet are to be added to them to give the depth at high
water. If the soundings are reduced to mean low water, the rise and fall of mean tides being 1.1 foot less
than for springs, the rise or increase of depth will be half of this, or 0.6 of a foot less than 5.4 feet, which is
4.8 feet, or nearly four feet ten inches.

Ezample II—Required, the time of high water at Boston on January 23, 1851, From the American
Almanac we find the time of the moon’s southing or transit on that day 5. 18m. a. m., and from Table 1 the
mean interval at Boston dry dock is 114. 27m.

We have then 5/4. 18m., time of transit.

To which add 11 27  mean interval from Table I.

16 45  time of high water, or 4%. 45m. p. m.
If the Greenwich Nautical Almanae is wsed, add 2m.to the time of transit of Greenwich for every hour of
west longitude, and its proportional part for less than an hour. It will suffice to tuke the half hour which
may be over any number of hours, as the correction for less than this would be less than one minute, and
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need not be taken into account. Thus, Boston is 44. 44m. west of Greenwich. The correction to be applied
to the time of transit of the moon is, for the four hours, eight minutes, and for the forty-four minutes, one
minute. The time of transit on the date assumed in the preceding example i3 174. 9. of the 224, or 5k.
9m. a. m. of the 23d, to which add nine minutes, the correction just found, gives 5%. 1Sm., as before ascer-
tained from the American Almanae.

In using the United Siates Nautical Almanac, in the astronomical part of which the transits of the
moon are given for the meridian of Washington, the corrections required may, in this first approximation for
the Atlantic coast, be neglected. To find the time of the next following low water, add, frum Table I, the
duration of ebb tide.

This gives 4%. 45m. p. m., time of high water.
6 13 duration of ¢bb from Table I.

10 58 p.m.

By subtracting the duration of flood tide we obtain the time of the preceding low water, 10%. 32m. a. m,,
recollecting that 4%. 45m. p. m. is the same as 164. 45m. reckoned from midnight.

The height of this tide, corresponding to the transit of 5%., will bring it nearly to a neap tide, and the
rise and fall obtained from column 7, Table [, is 8.5 feet. The next following high water may be had by
adding to the time of low water the duration of flood from Table I. Thus:

104. 58m. p. m., time of low water January 23,
6 13 duration of flood from Table I.

Sum 17 11  or 5%. 11, on January 24.
Or, baving found the time of high water, the time of the next following high water may be found by
adding the duration of flood and ebb together, and their sum to the time of high water found, thus:
GA. 13m., duration of ebb tide, from Table I. ’
6 13 duration of flood.
.

Sum 12 26 duration of whole tide.

4 45  p.m., January 23, time of high water.

Sum 17 11 or 54. 11m. a. m., January 24, time of the next succeeding high water.
Subtracting the same quantity will give the time of the preceding high water, thus:
4l. 45m. p. m., or 164. 45m. from midnight, is the time of high water.
12 26 duration of flood and ebb tide.

4 19 a.m. of the 23d for the preceding high wuater.

The duration of the flood and the ebb being reckoned from the middle of one stand or slack water to
the middle of the next, the time of beginning of stand of ¢bb or flood will be found by subtracting half the
duration of stand or slack water given by column 10, Table I, frow the time of high or low “":xtm‘, and the
time of the end of the stand of ebb or flood by adding the same. A nearer approximation to the times and
heights of high water may be obtained by the use of Tables 11 and 111

12cs



90 REPORT OF THE SUPERINTENDENT OF

- TaeLE II.

Interval between the time of moon’s transit and the time of high water for different kours of transit, and for
several different ports.

Timeofmoon’s Boston, Mass.  New York. © Philadel- O P Com- Bultimoere, | Smithvilie, ' Churleston, | Pt Pulaski, Key West, SanFrancisco,

trunsit, S N.Y, phia Penn,, fort, Va. I Ma. i N.C. S.C. gSavnnnth, Ta Fla. Cal.
! ! i
| ! ‘ | ‘ | |

k. m. : k. m. L. m. ; Jhom 1 b om. i b m, 3 k. m. ‘1 ko om. ] h. m. k. m. i h. m.
0 ¢ 1R B0 18 | £33 . & 47 7w 788 7 30 983 | 12 5
0 30 1133 8 18 1 oK 97 | 6 42 7 oo T a3 7 95 9 26 i 159
100 128 g 15 | 195 €2 | 6 716 797 7 19 919 | 1 53
1039 u 4 g 10 7 1 2t B 15 6 31 7 13 7 a1 7 15 9 13 | 1 47
2 0 11 20 B 6 118 € 9 6 26 7o 716 71 9 6 | 114
2 30 | 1116 g 0 1 14 # 4 | 6@ T 6 7 12 7 R 9 1 | 11 36
3 0 | 113 755 111 g 0 6 17 71 7 8 7 6 g 57 11 33
3 L1 o0 75 1 8 56 0 6013 T3 7 5 7 5 x5 | 13
4 0 n o7 T o5 1 6 752 6 11 7 2 v o2 7 4 g 53 | 11 38
-4 B0 16 7 52 103 T 49 . 6 10 T3 7 2 7 3 g a6 | 11 46
5 0 mos joFos 10 748 | 6 10 T 4 7 3 7 4 92‘[1155
5 80 moy LT 050 170 6 1 76 T T 6 1 9 10 | 12 3
6 0 nowo b Toss )08 ] T 58 6 19 79 7T 12 T8 2 | 121
6 20 mie e 5 1 1t 1 | & o [ 6 25 713 7 o1 712 9 3 | 12 16
700 mwe | oeu | 17 | 8 7 o6 32 717 Tt 7 16 9 49 | 12 23
7 30 noa g1 | 115 1 8 |6 30 7 23 T o3 Ter 1 10 0 | 12 29
&0 1 38 g 23 ‘ 123 1{ & 20 | 6 4 | 7 28 T B 79 | 10 6 12 3
g 30 1L 43 g9 | 1 | B3 | 64 733 T 45 va | o1 v ] 12w
8 0 waer | oes | o1 | s | e | o7m 7 48 T L 1006 ¢ 12 36
9 30 1 4R gas . 13 | 845 | 6™ | 730 750 T 42 ¢ 10 03 | 12 34
0 o 1n 40 g3 0 14 | e | 6 | 740 7 50 T 43 7 9o | 12 30
10 30 14y ¥ o34, 1 43 8 48 | 65 | T 40 | T 47 7 41 i 9 5% | 1T 2
10 1 47 g3 | 14 | €46 | 650 | 7 3 7 44 757 0 9 ds i 12 17
11 30 143 ;8 95 “ 137 | 840 ‘ 6 48 730 7 41 73 ! o4 | 12 9




THE UNITED STATES COAST SURVEY. 91

TaeLe 111,

Showing the rise and full of tides, and corrections to be applied to determine the depth at high water of
soundings on charts referved to mean low water, and to low water spring tides.

Time of% Boston, Mass, : New York, N, Y. Philadelphia, Pa. i Old Point Comfort, Va. Bultimors, Md. Time of
moon’s | - . ; maon’s
transit. ‘, A. ’ B. ; c. | A ; B C A. B. C. A 1. C. A, B. Lo transit.
Hour. | Feet. | Feet. j Feet. | Fect. Feet. ‘ Feet. ‘ Fret. . Feet. ~ Fea.  Feet. | Feet. ' Feet. | Fert. Feet. ‘ Feet.  Hour.
1] 11.2 10.6 ; 11.3 4.9 4.5 4.9 ! 63 | 6.9 6.3 | 20 2.6 2.9 L& ¢ L4 | L6 0
1 11.3 10.6 | 1.3 4.9 540 6.4 6.1 6.5 30 . 27 3.0 16 0 L4 ¢ 16 | 1
2 1L2 | 10.5 ; 11.2 4.7 | 44 | 4.8 6.6 6.5 6.6 2.9 2.7 2.9 1.5 1.3 L5 2
3 10,6 | 10.3 [ 10. 0 4.3 ! 4.2 j 4.6 6.6 C. GG 2.6 2.6 { 2.8 L4 ' L3 1.5 3
4 10.0 10.0 j 10.7 3.8 1 4.0 ¢ 4.4 6.4 C. 6.5 | 2.3 2.4 ‘ L7 1.3 12 1.4 4
5 9.2 9.7 | 10.4 3.5 ! 8¢ 4.2 6.1 6. 6.3 | 21t 2.3 1 2.6 11 11 1.3 5
6 g8 9.4 10.1 3.3 3.7 4.1 5.7 5.9 6.4 2.0 2.2 0 Q% 0,9 11 1.3 6
7 £.6 0.3 10.0 3.3 3.7 4.1 5.4 5.6 5.7 2.0 .3 Q.4 0.9 1.1 13 7
8 8.9 9.5 10.2 | 3.6 3.8 4.2 5.2 5.3 5.4 2.2 2.4 2.6 1.0 1.2 14 8
2 9.4 a7 | 104 | 40 4.0 4.4 5.4 5.4 5.5 2.5 2.5 2.8 1.1 L3 L5 9
10 10. L 0.0 10.7 4.5 4.3 a7 | oo 8.7 5.8 2.8 PR Y 1.3 L4 | 1.6 10
i, 307 el 110 | 4.8 4.5 4.9 G0 6.0 6.1 3.0 QR | 3.0 1.4 1 FoLe 11
TasLE 11I—Continued.
1 Smitheille, K. €. | Charlestom, 8. . | Fort Pulaski, Savamnah | Key West, Fla. | Sam Francisco, Cal, - 1.
Timae of ; : i ’ i : s : ; < " . Time of
i i X entranee. ' i
moon’s | i : i moon’s
" i i B i i ; 1 B N
transit 4. - c A. B. i o A | B | o | a B c | a B. | ¢ @t
H i i i : | H H
- i
Hour. i Feet. Feet, Feet. Feet. Feet. Fect. | Feet. Feet. Feet. Feet. : Feer. Feet, Feet. Fect, Fee. Hour.
0 5.2 4.8 5.1 6.0 5.5 6.0 | 7.8 ¢ 7.4 7.8 .5 | 1.4 1.5 4.5 4.0 4.4 1 [
1 5.1 4.8 51 5.9 5.5 5.9 1 T8 1 T4 Y | 15 1.4 1.5 3.4 3.7 4.1 1
2 5.0 4.7 5.0 5.7 54 | 5.8 7.6 . T3 7 L3 | 14 1.5 3.7 3.6 4.1 2
3 4.6 4.5 4.8 5.3 5.9 56 0 71 .0 7.5 0 14 0 L3 1.4 3.5 3.5 4.0 3
4 4.3 4.4 4.7 4.7 4.9 3.4 6.3 | 6.7 7.2 ; 1.2 i 1.2 1.3 3.1 3.3 3.8 4
5 4.0 4.3 4.6 4.4 4.8 5.2 6.1 } 6.5 7.0 | 1.0 1 1.t 1.2 2E 3.1 3.6 | 5
6 3.8 4.2 45 42 46 | 5.1 5.8 \ 6.4 6.8 1 09 | Lo 1.1 2.7 31 3.6 ‘ 6
7 3.8 4.1 4.4 | 4.3 4.7 | 51 6.0 | 6.5 60 | 09 i Lt 1.2 3.0 3.3 8.7 7
8 4.0 4.2 4.5 1 4.5 4.8 | 53 6.4 } 6.7 I U 1.3 3.4 3.5 3.9 } 8
9 4.3 4.3 46 | 50 5.0 5.5 6.0 | 69 A 12 1.3 1.4 3.8 3.6 41 9
0 ! 4.7 1.6 4.9 . 55 5.3 5.8 74 1 70 | 76 1 1.4 L5 4.0 3.8 4.2 | 10
n i oo 4.7 50 | a9 5.5 5.9 ne o2 L owe L L5 | L4 L5 4.2 3.8 43 | 1

In these the variations in the interval between the moon’s transit and high water are shown for some of
the principal ports contained in Table I. These variations of intervals depend upon the age of the moon,
and, as they go through their values in half a lunar month, are known as the half-monthly inequality of interval.
The table extends from the 0%. of transit, midnight of the calendar day, or full of the moon, to 114 hours.
The numbers for change of the moon correspond to those of 0%., and for 13 hours (or 1%. p.m. of the calendar
day) to 1 hour, and 8o on up to 23 hours, The ports for which the numbers are given are designated by the
heading of the column.

The mean interval, it will be seen, does not occur at full and change, but nearly two days afterwards, on
the Atlantic coast. At Key West it occurs more nearly at full and change, and at San Francisco still more
nearly.

The same remark applies to the heights; spring tides occur about two days after the full and change of
the moon, and neaps two days after the first and last quarters. The use of this table of nearer approximation
is quite as simple as that of Table I.

Rule to find the time of high water.—Look in the Almanac for the time of the mooun’s transit (or south-
ing) for the date required. In the table corresponding to that time will be found the number to be added to
the time of transit.
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Ezample ITI—Required the time of high water at New York Oectober 1, 1856. Using the United
States Nautical Almanac, we find the time of the moon’s transit 1. 24m., astronomical reclkoning, or 14. 24m.
p- m., calendar time. From Table IT we have, under the heading of New York, for 1%. 30s. (the nearest
number to 17. 24sm. in the table) 8%. 107.

Thus, to 1k. 24sm., time of moon’s transit,

Add 8 10  interval found in Table II1.

The sum 9 34  p. m. is the time of high water on the 1st of October, 1856.

1f the sum of these numbers had exceeded twelve, the tide would have belonged to October 2, and we
must have gone back to the transit of the day before and computed with it to obtain the tide of October 1.

Rule to find the height of high water—Enter Table 111, column 1, with the time of moon’s transit.
In the column headed with the name of the place, and marked A, will be found the rise and fall corresponding
to the time of tramsit; in column B the number to be added to soundings on the chart, where the soundings are
given for mean low water; in column C the number to be added to charts of which the soundings are given for
low water spring tides.

In the foregoing example, (II1,) the time of transit being between 1 and 2 howrs, we find from Table T1T
the rise and full of tides on the 1lst of October, 1856, between 4.9 and 4.7; the number to be added to
goundings given for mean low water 4.5 feet, (column B,) and for low watcr spring tides (eolumn C) 4.9 feet.

Having found tlie time of high water, that of low water may be obtained, nearly, by adding the duration
of ebb from column 9, Table I.  The time of the next preceding low water may be found by subtracting
the duration of flood from column 8, Table I. The time of the next following high water may be found by
adding the duration of both fiood and ebb; and of the next preceding high water by subtracting the same
duration of the whole tide.

Ezample IV.—To find the next high water following that of Example I11.

"The duration of fleed, column 8, Table I, for New York, is G4. Ome., and of ebb, from column 9, is 64. 25m.;
the sum is 124. 25m.

To 9%. 34m. p. m.,, October 1, time of high water found,

Add 12 25  duration of flood and ebb.

Som 21 59 or 9%. 59m. a. m of October 2, the time of the next high water.

TIDES OF THE PACIFIC COAST AND OF PART OF THE COAST OF FLORIDA.

On the Pacific coast there are, as a gencral rule, one large and one small tide during the day, the height
of the two successive high waters ocemrring one a. m. the other p. m. of the same twenty-four hours, and the
intervals from the next preceding transit of the moon are very different.  The inequalities depend upon the
moon’s declination; they disappear near the time of the moon’s declination being nothing, and are greatest
about the time of its being greatest. The inequalities for low water are not the same as for high, though
they disappear and have the greatest value at nearly the same times. The tides of the southern part of
Florida and of the western coast of that peninsula, as far as St. Mark’s, are of the gsame character.

In Puget’s sound the inequalitics for the interval of high water and for the height of low water follow
this rule; but those for the interval of low water and height of high water disappear about one day before the
moon’s declination is greatest; and are greatest about four or five days before the greatest declination.

‘When the moon’s declination is north, the highest of the two tides of the twenty-four hours occurs at
San Francizco abeut eleven and a half hours after the moon’s southing, (transit;) and when the declination is
south, the lowest of the two high tides occurs about that interval.

The lowest of the two low waters of the day is the one which follows next the highest high water. The
nature of these tides will probably appear more plainly from the annexed diagrams. In them the height of
the tide is set off at the side on a scale of feet, and the hours of the day are at the top. At 12 noon, for
example, the tide-gauge marked 6.7 feet.  Joining all the heights observed in the twenty-four hours, we have
a curve like that marked in the figure. The two high waters are ¢ and ¢, the two low waters 2 and d. If e
is the high water which occurs about twelve hours after the transit of the moon, when the declination is south,
the €bb @ & is quite small, and the high water, a, is mugh lower than the next high water, c. If the moon’s
declination is north, it is the large high water, 4, of the second diagram which occurs nexs after the transit,
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and about twelve hours from it. At Key West the contrary obtainz, diagram 1 applying when the moon’s
declination is north, and diagram 2 when south. Tables IV and V give the number to be added to the time
of moon’s transit to find the time of high water almost ag readily as in the former caze.  They are of double
entry, the time of transit being, as before, placed in the first column.  The number of days from the day at
which the moon had the greatest declination i= arranged at the top of the wble.  Entering rhe first column
with the time of transit, and following the line horizontally until we come uunder the eolumn eontaining the

; HAURS ] days from the greaiest declinaion, we find the number 1o be added
FT; I{ Tl\ ‘[1 ‘TM X\H \]\c Imxm'\‘f I‘In to the time of the traunsit to give the time of high water. 1t the
7’ | DincRA) //\ ) } i moon’s declination is south, Table IV is to be used; if mnorth,
¢ /! |4 Table V.
5‘ o] /o | i j,// Tables IV to 1X, inclugive, have been recomputed, using more cowm-
al / AN ‘ \ 5 /i plete data for the inequalitics above veferred to, .md 1o those for San
3’ [y F ) ’ / Francizeo similar tables hiave been added for San ])wﬂr), Astoria,
2! ‘ I:/ | Port Townshend, and Rey West, Fla. Tor the other places on the
]1 ‘ i “ Western Coast given in Table I the following ruleg will give suili-
0 ‘ i | ciently close approximations.
: | Lo T l { To obtain the times of high or Tow water for Ban Pedro, Cuyler’s
_‘ V ‘ ,, — I bharbor, and San Luis Obizpo, compuate first the time for San
8 !D:lﬂ\’-ﬁﬂéﬁ 2 ] ’( Diego by Tables IV, V, or VIIT; then add to the time thus obtained
7 [ \’ l \ / 30 minutes to obtain the time for San Luis Obizpo, and subtract 13
I /1 | / minutes for Cuyler’s harbor. At San Pedro the time of high or low
5}/' N | water is sensibly the sare as at San Diego. '
ol \ ! / | \// For Monterey, South Farallon, Mare Island, Benicia, Ravenswood,
: } T and Bodega, compute first the time for San I'ranciseo, then subtract
3 e 1’ | from the time thus obtained 1. 44m. for Monterey, 14. 29m. for the
> A Vo || South Farallon, and 49m. for Bodega; and add 34m. for Mare
T ‘ \l, : ' | ‘[ ‘ Island, 1%. 4m. for Benicia, and 30m. for Ravenswood. For Hum-
o | | }blz 5 ' | | | boldt bay, Port Orford, and Necal harbor, compute first the time

ior Astoria, then subtract from it 40sm. for Humboldt bay, 1%. 162. for Port Orford, and 9. for Neeah harbor.

For Steilacoom and Semialimoo bay, compute firat the time for Port Townshend, and add to it 57, for
Steilacoom and 14. for Semiahmoo. The approximation will be only a rough one for Steilacoom.

For the heights, Tables VI, V11, and 1X for San Diego can be used without change for San Pedro,
Cuyler’s harbor, and San Luis Obispo. These tables for San Franciseo are also applicable to Monterey,
South Farallon, and Bodega.  For Mare Island add 1.2 foot, for Benieia, 0.9 foot, and for Ravenswood, 2.7
feet to the quantitics for San Francisco.

For Humboldt bay, Port Orford, and Neeah harbor, the tables for Astoria may be used, subtraeting 1.7
foot for Humboldt bay, and 1.0 foot for Port Orford. For Necah harbor the tables will give approximate
results without change.

For Semiahmoo bay, add one foot to the quantities in the tables for Port Townshend. For S.eilacoom, a
rough approximation may be obtained by adding 4.6 fect to them.

For the coast of Florida, compute the times of high or low water for Key West, and subtract 1%. 7m. for
Indian key, and add 26Gm. for Tortugas, 3%. 3%m. for Charlotie harbor, 1%4. 51m. for Egmont key, 34. 45m.
for Cedar keys, and 44. Sm. for St. Mark’s. For the heights, add half a foot for Indian key, and use the
tables without change for Tortugas and Egmont key. For Cedar keys and St. Mark’s the results could not
be obtained with much accuracy in this way; special tables will be prepared for those places.
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TABLE IV—KEY WEST.

; SOUTH DECTINATION.~—DA&S FROM MOON'S GREATEST DECLINATION.

2

= Before— After—

5 ‘ i —

g 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7
h.m hom. Rom. h.ome. hom. hom, k.. hom. h.m. hom. h.m. hom. I,om. h.om. Lom. k.om.
0 0 9 40 9 30 9 18 % o7 9 01 28 49 & 44 8 40 8 40 B 46 B 54 4 06 9 16 927 9 37
0 30 433 923 911 9 o & 54 & 42 8 37 833 8 33 & 39 8 47 £ 59 9 09 9 20 9 30
I 0 9 26 9 16 9 04 g 53 8 47 8 35 8 30 8 25 8 26 8 32 g 40 8 52 9 02 8 13 923
130 9 20 9 1C 8 5 8 47 2 41 [t 8 24 g€ 20 8 20 8 26 & 31 € 16 8 56 9 07 917
290 9 13 9 03 B 4l ‘ 8 40 R34 B2 & 17 813 8 13 819 B 27 & 39 8 49 9 00 9 10
230 908 g 58 8 46 8 35 ‘1 g 29 817 R 12 g D8 8 08 8 14 822 834 8 44 8 53 9 03
30 9 04 R 34 2 42 & 31 ‘ 825 & 13 808 & 04 8 04 B 10 a1 8 30 8 40 &5l 901
3 30 9 00 & 50 238 aar 8 21 g8 0o & 04 g 00 g 00 B 06 814 & 26 8 34 2 47 R 57
4 0 g o0 B 50 B a8 827 R2L & 09 8 04 & 00 g 0u 806 & 14 & 26 8 36 8 47 B 57
4 30 903 g 53 g 4] e 3 & 21 g 12 & 07 8 03 8 63 809 g 17 & 20 8239 850 9 00
50 9 09 B o4 847 R U6 & 30 & 18 8 13 8 0y B 09 915 2 23 8 35 8 45 8 56 D 06
530 9 17 9 07 g 55 & 44 ® & 26 & 21 g8 17 817 8o & 31 ® 43 8 53 9 04 9 14
6 0 929 919 9 07 & 56 & 50 8 8 33 229 829 8 33 B 43 8 55 9 05 9 16 9 26
& 30 9 40 9 30 9 18 9 a7 9 m & 49 8 44 5 40 8 40 & 465 8 5¢ 9 06 9 16 927 9 37
T 0 9 56 9 46 9 34 9 2 917 9 05 9 00 8 56 & 56 002 910 0 22 93 9 43 9 53
730 10 07 9 57 9 45 9 34 [ 016 9 11 907 B 07 913 921 933 943 9 54 10 04
g2 0 10 13 10 €3 9 51 4 40 9 34 o 2R 917 913 913 919 o o7 9 39 9 49 10 00 10 00
B30 10 14 1 G4 v 52 9 41 9 35 9 23 9 1R 9 14 9 14 Q20 9 28 9 40 9 50 10 01 10 11
90 10 13 10 03 9 51 9 40 9 34 9 2 9 17 913 913 919 997 9 39 9 49 10 00 10 10
9 30 10 10 10 00 9 48 9 37 9 31 4 19 9 14 9 10 9 10 9 16 924 936 9 46 9 57 10 07
10 0 10 06 9 56 9 44 933 927 9 15 910 9 06 9 06 912 9 20 9 32 9 42 9 53 10 03
10 30 10 03 9 53 84 9 30 9 24 912 907 9 9 03 9 09 917 g 20 9 39 9 50 10 060
it o 9 55 9435 9 33 QR o 16 904 & 50 8 55 8 55 901 909 9 91 9 3! 9 42 9 52
11 30 9 47 9 37 92 9 14 9 08 8 36 8 51 8 47 8 47 & 53 901 913 923 9 34 9 44
TABLE V——KEY WEST.

=
g NORTH DECLINATION,—DAYS FROM MOGN'S GREATEST DECLINATION.
= é Before— After—
s £
£ 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7
e, . h.om, k. m. Fom. h.om. h.m. h.om fi.m. h.om. h.om. h.om. h.om, h.om. feom. k. m. h.om,
00 g 20 9 36 9 43 8 53 10 06 M 16 10 22 10 22 10 22 10 18 10 06 9 56 9 43 9 34 9 27
030 G 22 929 936 9 46 959 10 09 10 15 10 13 10 15 16 11 9 59 9 49 9 36 9 27 920
0 9 15 922 929 939 9 52 10 62 10 08 10 08 10 08 10 04 9 52 9 42 9 9 20 9 13
1 30 9 o9 9 16 923 g7 9 46 9 56 10 02 10 02 10 02 9 58 9 46 9 36 923 9 14 907
2 0 9 02 & 09 9186 9 26 9 39 9 49 9 55 9 55 g 55 9 51 9 39 9 29 9 16 9 07 4 00
<30 B 57 404 911 921 9 34 9 44 9 50 9 50 9 30 9 46 9 34 9 24 911 9 02 8 55
30 253 9 00 9 07 917 9 30 9 40 9 46 9 46 9 46 9 42 g9 30 9 20 9 07 B 58 8 51
3 30 8 49 8 56 903 913 g 26 9 36 9 42 942 9 42 938 9 26 9 16 9 03 8 54 B 47
4 0 2 49 8 56 903 913 9 26 9 36 9 42 9 42 942 9 38 9 26 9 16 9 03 B 54 8 47
430 & o2 & 59 9 06 916 9 29 9 39 945 945 945 9 41 939 9 29 9 06 8 57 8 50
50 g 58 905 912 9 22 935 9 45 9 51 9 51 9 51 9 47 9 35 9 25 9 12 903 8 56
530 9 06 913 9 20 9 30 943 9 53 9 59 959 9 59 9 55 943 9 33 9 20 911 904
6 0 9 18 9 25 9 32 9 42 935 10 05 10 11 10 11 10 11 10 07 9 35 9 43 932 923 916
€ 30 9 29 ¢ 36 g 43 953 1006| 1016 1022 10 22 10 2R 10 @ 10 06 9 56 9 43 9 34 9 927
70 9 45 9 52 959 10 09 10 22§ 10 32 10 38 10 38 10 38 1034 | #1022 10 12 9 59 9 50 9 43
7 30 9L 10 03 1016 ] 102 1033 10 43 10 49 10 49 10 49 10 45 10 33 10 23 10 10 10 01 954
8 0 10 02 10 09 10 16 10 26 | 10 &# 10 49 10 53 10 55 10 55 10 51 10 39 10 24 10 16 10 07 10 00
8 30 16 03 10 10 10 17 10 27 L 10 40 ] 10 50 10 56 10 56 10 56 10 52 10 40 | 10 30 10 17 10 08 10 01
9 0 10 02 10 09 1¢16] 1026 1039 10 49 10 55 10 35 1055 10 5L 10 39 10 29 10 16 10 07 10 00
9 30 9 30 10 0§ 10 13 10 23 310 36 | 10 46 10 52 10 52 10 52 10 18 10 36 10 26 10 13 10 04 9 57
10 0 9 55 10 02 10 09 i019 10321 10 42 10 48 10 48 10 48 10 44 10 32 10 22 10 09 10 00 953
10 30 9 52 g 59 10 06 10 16 1029} 1039 10 45 10 45 10 45 10 41 10 29 10 19 10 06 9 57 9 50
un o 9 44 9 51 958 1008) 1021 { 1031 ] 1037 10 37 10 37 10 33 1021 10 11 9 58 9 49 942
11 30 936 9 43 950 1000 1613| 1023 | 1029 10 29 10 29 10 25 1013 1003 9 50 g 41 9




THE UNITED

TABLE IV.—SAN DIEGO.

STATES COAST SURVEY.

95

Time of moon’s
transit

SOUTH DECLINATION.—DAYS FROM MOON’S GREATEST DECLINATION.

‘ Before — After—
!
} 7 [ 5 3 3 2 1 0 1 9 3 4 ‘ 6 7
h.m. , h. m. he hom | kom | hom | howm | howm Cokome h.m. h. m A, m hemof homo | hom h. m.
(N 9 40 gs2f 10 8f Jo12] W20} 10251 1020 10 29 16 25 1019 161w 10 0 9 47 9 30
0 30 ‘4} 915 9 30 g 42 g 53 10 2 10 1¢ 1 15 } 16 1% 1019 10 15 0 9 0 0 g 50 9 27 9 20
10‘ 9 8 9 23 9 35 9 48 955 10 3| 10 8¢ 1012 10 12 10 & 10 2 9 53 9 43 9 30 913
130 | 9 1 916 9 28 9 39 9 48 9 56 IOl‘f mn s 0 5 10 1 9 55 9 46 9 36 9 23 9 6
e 0! 854 99 921 ¢332 941 9 19 95¢; 9358 | 938 9 54 9 48 9 39 9 99 916 8 59
2 30 8 49 9 4 9 16 927 936 9 14 949} 953 | 953 9 49 9 43 9 34 9 24 9 11 8 54
30 848 9 3 915 9 26 9 35 9 43 942 9352 | 9352 948 9 42 933, 9 910 8 53
430 | B4R g 3 915 9 26 9 35 9 43 948% 9 52 9 52 4 48 9 42 9 33 993 910 & 53
40[ 8 52 9 7 919 9 Jo 9 3¢ 9 47 952 956 . ©56 9 52 Y 46 9 37 9 27 9 i3 8 57
43 €56 9 11 9 a3 9 94 9 43 9 51 gs56| 10 6 10 0 g 56 9 50 9 41 9 31 918 91
50 915 9 30 9 42 953 10 2| 1010] 1015 1019 [1019 10 15 1009|100 950| 937 g 20
530 9 37 g 52 10 4| 10315) 16247 1032 10371 lo4al : 1041 10 37 1031 102 1012] 959 9 42
6 0 955 10 10 1022)] 1043 1042 1050 | 1055 | loss 10 59 10 55 10 49 | 10 40| 10 30 [ 10 17 10 0
6 50 10 12 10 27 10 39 | 10 5 1059 11 7 1112 1016 | 1016 1112 11 6| 1057 1047 | 10 34 10 17
70 10 18 10 33 1045 | 105 15| 13| 1118, 1192 T 11 1% 1112 1t 3] 1053 | 1046 16 23
78 | 1020 16 35 1647 | 5058 | 11 7} 1115) 1120 1128 11 11 20 1114 11 5] 1056 1042 10 25
8 0 | 10 22 14 37 10 49 11 ¢ n 9 11 17 112‘2\ 11 26 11 28 15 22 1116 1 v 10 57 10 44 10 27
8 30 10 24 10 39 test| noa| s el 11e4! 1128 1198 11 24 1118} 11 9 1059] 1048 10 29
v 0 10 18 10 31 wa ! 1056 | 1 5| 13| 1118 11 o119 11 18 1mag| 1 3| 1053 10 40 10 23
9 30 10 10 1025 1037 1048 1057] 1i 5| 1110 1114 11 14 11 10 11 4| 1055 | 1045] 10 32 10 15
10 o 10 0 1015 107 was! joar| wsil 110 11 4 114 n o i654) 1045 1035 | 1022 10 5
10 36 9 53 i0 8 1020 1021 1040 ] 1048 1053 10 57 10 57 10 53 1047] 1038 1028 1015 9 58
1n o 945 10 o 1012 1093| 1032 1040| 1045} 1049 16 49 10 45 1030] 1030 1020] 10 7 Y 50
11 30 } 9 36 9 51 10 3 \ 1014 1023| 1031 1036 1040 10 40 10 36 w3 w2} 1011 9 58 9 41
TABLE V.—SAN DIEGO.
- . . R -
E NORTH DECLINATION,—~DAYS FROM MOON’S GREATEST DECLINATION,
E = —
5 é Before— After—
@ = e
E 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7
h.m h. m. A om. hom k. m. Ao m, h. m. he m h om. he m, A m. k. m. Ao m, h. m. l k. m. h. m.
00j 9 30 9 16 9 4 8 53 8 44 8 36 B 31 & 27 8 27 8 3 B av & 46 856, 9 9 926
030 | g9 9 6 8 54 843! 83 8 25 g 21 8 17 8 17 B 21 8 o7 [ g45| 85y 416
1o 914 8 59 8 47 8 36 B a7 819 B 14 8 10 8 10 8 14 8 20 8 29 839 B5 9y
130 9 7 8 52 8 40 8 29 8 20 812 87 & 3 8 3 8 7 813 8 22 g3 845 9 2
20 9 0 8 45 8 33 8 92 813 8 5 B0 7 56 7 56 8 0 B8 6 815 g 95 ® 3% & 55
2 30 8 55 8 40 gan| 817 8 B 8 0 7 55 751 7 51 7 53 8 1 & 10 8 40 8 33 8 50
30 8 54 8 49 897 81 8 7 7 59 7 54 7 50 7 50 7 54 8 ¢ g 9 819 8®m 8 49
3 30 8 54 8 38 R 27 8 16 8 7 7 59 7 54 7 50 7 50 7 54 8§ 0 & 9 819 B8R B 49
40 8 58 8 43 8 31 82 811 8 3 7 58 7 54 7 54 7 58 8 4 g13 8923 836 B 53
30 9 2 8 47 835 & 815 B 7 8 2 7 58 7 58 8 2 8 8 817 597[ 8 40 8 57
5 0 921 8 6 8 54 843 8 34 8 26 8 21 817 8 17 821 8 27 8 3 g 46 B5Y 916
5 30 9 43 928 916 95 8 56 8 48 8 43 B 39 8 39 8 43 8 49 8 a8 qe‘ 9 21 9 38
6 0 10 1 9 46 9 34 9 23 914 9 6 9 1 8 57 8 57 91 9 7 916 92| 939 9 56
6 30 10 18 10 3 9 51 9 40 9 31 9 23 918 914 9 14 918 92 9 33 943\ 9 56 10 13
70 10 24 10 9 g 57 9 46 9 37 9 29 924 9 20 9 20 9 24 9 30 39| 949! 10 2 10 19
7 30 10 28 10 11 9 59 9 48 9 39 5 31 9 26 922 ] 9 2 g 3 941 951 10 4 10 21
8 0 10 28 10 13 01 9 50 9 41 g 33 998 9 24 9 24 g 28 9 34 9 43 953[ 10 6 10 23
830 10 30 10 15 10 3 952 | 943 9 3 9 30 9 26 9 2 9 30 93] 945 9555103 10 25
9 0 10 24 10 9 9 57 9 46 9 37 9 29 9 a4 9 20 920 92 v3e| 939 949! 10 2] w019
9 30 10 16 10 1 9 49 9 3% 9 29 9 2! 916 912 912 916 gz 9a 941,1 9 54 10 11
10 0 10 6 9 51 9 39 9 28 919 911 g 6 [} 9 a 9 6 9 12 9 21 931 94 101
10 30 959 9 44 9 32 92 912 9 4 859 8 55 8 55 8 59 9 5 9 14 994‘ 9 37 g 54
1 e 9 51 9 36 924 013! 9 4§ 856] 851 8 47 8 47 8 51 57| 9 6| 916 929 9 46
1t %0 g 42 9 27 915 [} 8 55 8 47 8 42 8 a8 8 38 8 42 843 | 857 97[ 9 20 $ 37
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TABLE IV.—SAN FRANCISCO.
E SOUTH DECLINATION.—DAYS FROM MOON’S GREATEST DECLINATION.
&2
E; Beforp— ! Atter—
§~ ! i ! | ' 1
& 7 6 5 | 4 I . 1 0 1 2 3 L L
i I e I ;
heom. ko kom kom.! Rom. hem hom. home kem Remey em o hkm h.om. s k.m. hom. o hem.
00 11a3 1Es9 I205 12330 1250 | 1303, 13177 1330 1310 13144 1307 | 1257 . 1245 joea | 1218
0 30 1137 11 53 12 09 | 1227 12 44 1257 . 1311 13 14 1313 1303 13 01 12 51 1239 ¢ 129 | 1212
Looous 1gr] 1203) 1220 1288] 250 103 1308 13070 1@oe 1255 | 1245} 12 33 ( 12% | 1206
130 11® . Llal] 10571 0215 128321 1245 1259 1902 1301, 1256 1249 ] 12 38 i 1221 | 1214 l 12 00
2 00 111wl N nslf. 1200 122 ) 123, 1253 12356 1955;1250 1943% 128 | 122 ' 1208 § 1154
230 1114 1130) 1146, 1204 1221 1233 1248 1251 1250 1245; 1238 | 1298 } 1216 | 1203 | 1149
800 1AL ML AT | R43 ] 1201 120K ) 1231 12450 1245 1247 1242 1235 | 1225} 1213 | 2o | 1146
330, 1l ] N43] 1200 1218 12315 1245 1248 1247 24| 123 | mas} 1213 mou); 11 46
40 1116 1132 148| 1206 1223] 123 1250 1253 1252 1247 1240 J 123 | 1218 / 120 | 11351
430 11240 1140 | 1156] 1234 1231 1241} 1258, 1301 1300 1255 1248 | 19238 ‘ 1226 § 1213 | 1159
5 0 1133 1149 mo.aj 1223 1240) 1253 1307 13101 1309] 1304 1257 | le47 | 1235 1222 | 1208
530 1141(1 11 57 121:x|1 1231 . 12 48 xamj [EREIRERL IR REA I RN 1305 | 1255.1 1243 1 1230 | 1216
6 ¢ 114y’ 12| o] 1299 1250 13090 1323 13260 135 1320 1313 . 1303 | 1251 | 1238 | 1224
6u0 1154 1210] 1296 1244 1501 1314] 1398 133 | 1330 1925 1918 © 1308 l 1256 | 1243 | 1229
70 1200 1217 1933{1&51 13 o8 1321}‘1335 1335{1337{1332? 18325 | 1:315} 1303 | 125 | 123
780 1207 | 1223" P, 125 VU 1327; 1341 1344, 1343{ 1338 1331 1 1391 ) 1309 | 1256 12 42
8 0 1232 1288 12441\ 1302 1319 .1339«‘ 1346 1349, 1348, 1243 1335"’ 13251‘ 1314{ 1301 | 1247
830 1215, 281 1247, 1306 1922 1335 1349 1352, 185 1846 133 | 1328 | 1517 | 1304 ; 1250
90 1214 1230 1246 B304 12 1334 [ 1348 1857 1350 18 45 1338 j 1828 1 1316 } 13 03 12 49
93 12120 22, 1241 18R 1319 1332 1346 1349 1348, 1243] 1336 | 132 | 14| 1301 1247
10 0 1203 1224 1240 1258 1315 18U 1342 1445 13 44 1339 1332 | 1832 1310 | 1257 S PP
1030, 1202 12180 1234 1252 1309 1392] 1376 1339, 1338 | 133 9% | 1316 . o | msl 12 37
1t 0 155 12U 1227) 1245 1302| 1315 1320 133 133 1395 1319 | 1369 w57 | 1244 | 1230
11 80 1147‘5 1‘203i 1218, 1237 125 1307‘[ 19211 1324 | 1323} 1318 13 1ol | 1249 . 123 12 22
: . ! \ | i
TABLE V.—SAN FRANCISCO.
'é NORTH DECLINATION.—DAYS FROM MOON’S GREATEST DECLINATION.
e
'E;_L; Before— After—
o= S S A ! —
E 7 ! 6 5 0 a1 o3 !oa 1] o 1 5 | 6 7
= | ! !
; . !
k. m. L om hom B m. hom 1 k. me | hom ; h.m ko om. b om. hom b m. hem l hom i k.om. L m.
0 0] 122 1210 4185 LL3T) 120 L1070 1053 10507 1051 1056 1103 | 1113, 1125 it 38 11 52
03nj 1221 1205 1149 B3] L4 1101 1047 1044 1045 1050 10 57 ] 11 07 11 18 1 32 11 46
1o 92050 3189 11430 10255 1108 1085 10410 1938 1039 104 W5 | 1ol 1113 11 26 11 40
130 12090 11537 103 LL19| 11020 10497 1035 1032 1033 W3 04 | 1055 i1 07 11 20 11 3¢
2 U 1203}117;\13111113 1056 . 104371 1029° 1026 1027, 1032 1039; 10 49 11 01 114 11 28
23] 1158 1142 1120 1l e8| 16510 1038 1024 102! 1022 1027 1034 | 10 44 1 56 n 69 11 23
3 of 1s5] 118y, 112 1105] 1048 10350 1021 1018 1019 . 1091’ 1031 | (041 10 53 11 06 11 20
33| 115, U3l 193, 1165] 1048 1035 1021} 10 W00 1w 103 i 10 41 10 53 11 06 11 20
4 0f 1200 1144} 28 1110 1052 10 40 10 26 1025 1024 1029 1036 | 1045 10 58 1 1125
420) 1208 1152 1036 1118) 1101 1048, 1034 1031 1032, 1037, 1044 | 1054 11 06 1119 11 33
5 0] 1217 1200 11450 1 110} 1057[ 1043 10401 1041 1046 | 1053! 11 03 11 15 11 28 11 42
530 1225| 1200° 1153 1135 1118 1105;1051;10481 1049 W54, 110t | 1111 1n 23 11 36 11 50
6 0 123351217 1201‘1143:1125{1113?1059_’105&?10571 1109{ nuﬂg 119 131 i1 1 58
630 12381 122 1206 1148, U3 118! W04 Mol Mol MeT 1M | 1w 11 3% 1149 12 03
70} 12450 1229 1213 115 1138 1125) 1111, 1108, 1109, 1114 112l f 1 31 11 43 11 56 12 10
73] 1251 1285 1219 1201 1144( 1131{11171l N, 11 1] 1127[: 11 37 11 49 12 02 12 16
8 0 1956;124051224}1&06 W49 1B N2 M) 1w 1z R | ne | 15 12 07 1221
830 | 1250 1243} 1297 1208 ] 1152, 1139, 1125 1122, o3l el 13 | 1145 i1 57 12 10 12 24
9 0| 1258 1242] 1225 1208] 1151 13, 1es. Al ne, U, 1134 11442 il 56 12 09 12 23
93 msﬁ;mqo{mm{]eoﬁ 11490 1135 2122 1119 112, 112 112 | 42 | 1154 1207 12 21
0 0| 1252 1236}1220f1202 145 1182) 18" 11150 1116 1121 1198 1133 | 1150 12 03 12 17
1080 1246 12301 1214 fIUS6 ) 110390 1126 11120 11069 1110 1115 1122 ; 1ls2 | 11 44 11 57 12 11
11 0 193951993;1907]1:49 11320 119 1105 1102 11031 1108 s 1125} 11 37 11 50 12 04
11 30 193131215%115951[41 H2d! 1y 1057) 1054, 1055° 1100 1107 | 1117) 1128 | 1142 11 56
1 i ! ! B !
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Time of moon’s
transit.

SOUTH DECLINATION.—DAYS FROM MOOXN’S GREATEST DECLINATION,
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Before— After—
* 7 - —
7 6 | 5 | 4 1 8 2 i 1 ! 0 | 2 3 4 | s § ] 7
f i % | ; ?
hom. | hom. | hom 1 hom ! hom | aom h. m. ; ke . ! k. m. 1 h. m. k. m. h.m. . h.om j keom.' kh.om F. m
0 0 | 1242 1255, 13 5] 1318| 1328 13 38 | 13 41 | 13 45 | 13 46 [ 13 44 1340 1334 1324 13090 13 2
630 | 1236 | 12 99 1250 13121 1522, 13 32 | 13 3 03 3, 13 4013 3 1301 1398 1Wle 13 8 12 56
1 0 | 1220 1242 125 | 13 5| 13157 13 25 | 13 28 | 13 32 [ 13 33 : 13 3 13270 1321 1311 13 1 12 49
130 12 23 12 36, 12 4ﬁ; 12 59y 13 9‘ 13 19 < 13 922 ‘ I3 26 ¢ 13 27 ' 13 25 134 21 1315 13 5 12 53 12 43
2 ¢ | 1215 129 1238 1250 13 1] 18 11 [ 13 14 ' 03 18 313 19 | 13 17 . 133 13 7 12571 1247 12 U5
230 12 1222l 1232 1245 1255 18 5 13 8 13 12 0 13 13 | 13 H 0 13 7 13 1 125 1241 12 28
3o 12 30 1216, 129 ) 1w 1248 12 59 | 15 2 13 6 P13 7 11y 5 0 13 1 1255 1245 123 12 23
330 | M| 1211 12210 12 ;nl 12440 12 54 |12 57 0 13 LD 19 2 1 13 0 1256 25| 1240 1230 12 I
40 157 1210 12 20| 1233 1243 12 53 J12s6 13 ey a3 1 ¢ w2 59 1285 124w 1239 1229 12 13
430 112 00 1213] 19934 1230 1246 2 56 | 13 s 13 3| 13 4 | 13 2 s 1 52 1242 1233 12 2
5 0 | 12 1220 12310 1244 1254 13 4 13 7 . 13 11 ¢ 13 12 1 13 10 13 6 13 0 1240 12 28
530 | 1215, I22e| 1238 1251 1¥ 1 13 11 f 1M 13 18 L 13 19§ 13 17 0 1318 93 7 1247 12 33
6 0 1295 123 1248 13 Wl 13 21 | 13 21 | 13 2¢ | 13 29 ‘ 1397 1323 1317 ) 1257 12 45
630 12 961 1249 | 12 59 13120 1322 13 32 | 13 33 . 13 39 | 13 40 [ 13 38 © 1934 132, 13 8 12 56
700 | 1245) 1258 13 & 1391 1331 13 41 | I3 44 0 13 48 | 13 49 13 47 1348 a7 31713 5
730 ;1955 13 5| 1318 13310 1341 13 51 | 13 54 | 13 58 | 13 59 . 13 57 . 1353 1347 1397 13 15
B o 133 1316] 1326 1339] 1349! 13 58 | 14 2 | 14 s%m 7014 5 0 14 1 1355 1345 1333 13 23
B 30 13 87 1321 1331 13 48] 135400 14 4 14 7 o142 14 H 14 6 14 0] 1350 1340 13 ey
9 0 | 1310 1393 1333 1346! 1356 14 6 | J4, 9 14 13 | 14 M | 14 12 14 8 1 2. 135 1342 13 30
930 | 13 9 1322{ 1332, 1345] 1355 14 5 | 3 8 14 12 | 14 13 | M4 H 14 7 14 1§ 350 1341 13 29
06 13 s 1318!139811341‘1351'3:4 1§14 4 M & ;14 9 M T 14 3 135, 1347 1337 13 25
1030 | 1259 1312 1392 1335 1345 13 55 | 13 58 14 2 ‘ 4 3 14 1 1357° 1350 1341 1331 13 19
11 0 | 1253 13 6’1316: 132915 1339 13 49 | 13 52 13 55’13 57 | 13 55 | 1331 x345i13:’.5‘ 1325 13 13
1030 | 1246 ] 1250 | 13 9| 1322; 1332 13 42 | 13 45 0 139 | 13 50 [ 13 48 134 1238!1391-! 13181 13 6
TABLE V.—ASTORTA.

.
g : NORTH DECLINATION.~—DAYS FROM MOON’S GREATEST DECLINATION,
o H
B o ; . - T
= g Betore— ; After—
E i ! o T e i | ; Y i !
= i 7 6 | 5 4 3 1 0 | 2 30 4 B 6 [ 7
& : ’ J i l ! ‘

i : | ! } : !
home | hem. | hom | hom.  howm | khom | kh om h.om. hom. | hkom. t hom. aom | khomo . hom b | h.om.
00| 1310] 1257 1247 1234 1224 12 14 | 12 3 127 12 6 12 6 | 1212, 1218 122 P12 50
030 13 4| 1251] 1241° 298! 1218, 12 & | 12 5 12 1 12 0 | 12 2 | 12 6! 1212 1222 Dle 44
10 1257 12447 1234 1228 ] 1210 12 1 | 11 5 31 54 0 11 83 | K15 | N3y 125 1215 122 12 3
130 | 12500 1238| 1295 1215 12 51 1t 55 | 11 52 1l 43 | 11 47 | 11 49 | 1153 1158 12 8 12w 12 31
2 0 {1243 123! 12920 12 v 157 147 | 1144 11 40 | 11 0w 11 a4 | 1as nsro 121 a2l 12 23
230 ; 1297 | 122¢] 1214 12 1! 1151 11 41 | 11 38 11 34 | 1 33 E I35 11380 11450 1A 12 50 12 17
30! 123 1218 12 B 1155] 1145 11 35 | 11 3 1128 © 11 97 § 11 9 | 1133 1139 1149 1159 12 11
330 0 1226 1213 12 3 11500 1140 1L S0 | 11 2 1moes s mo22 | moes | e nssa; 1w 1151} 12 6
40 1225 1212] 12 2 149 1139 1 29 | 1 96 . 11 022 | 30 om | 10 23 | 1127 1183l 1143 11337 12 5
430 | 1998 1215] 12 5| 1152 1143, 11 32 | 13 20 11 95 © 1t g4 ! 11 96 | 1130 1136 1146 1156 12 8
50 ;123 | 1223 12131 12 0. 1 50‘\ 40 § 1L 87 133 132 13| 3 O 44 1510 12 4] 12 16
530 | 1243) vea | 1900 12 7] msT| W o4y | 1 44 11 40 0 o3 | 14l s msmoaz 1 120 o123
80! 1253 1240 | 12a0! 1217 2 7 Mmos7 [ 1osa 11 50 14y | 11 81| 1S5 12 1 1201 12900 32 ®
630 | 13 4] 1251 1241 1228 1218 ' 12 8 12 5 ¢ 12 1 1200 |12 2 12 6 o12ez 12320 12 44
70 | 13130 13 6] 1250 1297] 1297, 12 17 } 12 14 | 12 10 | 12 o | 12 1L | 1215 w124l 12w
730 ‘ 1323 1310 13 0] 1247) 1287 120 97 |12 24 19 20 0 12 18 ¢ 12 @ 12 25 124t 128 | 13 3
80 . 133 1318] 13 8| 1255f 12 45§ 12 85 [ 12 32 | 12 28 | 12 87 © 12 99 | 1233 ! 1249 12359 13 11
830‘1 136 1323 1313] 13 0] 1250/ 12 40 | 12 37 ; 12 33 | 12 2 | 12 31 | 1238 1253, 13 4/ 13 16
90, 1338 1325| 1315 13 2| 1252 12 42 | 12 39 | 12 &5 | 12 34 | 12 36 | 1240 1256 13 6] 13 18
930 | 1337 1324 | 13 14§ 13 11 1251! 12 41 12 38 | 12 34 0 12 83 12 35 12 39 P13 17
100 1 13331 1320 1310 1257 1247 12 37 12 34 0 12 o | 12 %0 12 3i 12 35 13 13
1030 | 1327 ) 1314 13 4! 12 51? 12 41; 12 31 12 28 | 12 24 | 12 23 12 25 ! 1229 37
U0 3w 38| 8! a2 1235 19 95 | 12 e 12 s 12 17 | 12 19 | 2oy W1
1130, 1314} 13 1 1‘251; 12 38 | 1‘228! 1218 | 12 15 | 12 41 | 12 10 | 12 12 | 216 12 51

i

13 cs
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TABLE IV.—PORT TOWNSHEND.

“: i SO0UTH DECLINATION.~~-DAYS FROM MOON’S GREATEST DECLINATION.
: E i Before— ] i After——
o g !
g | | | ‘ | |
E b7 ) s s + 3 LI o {1 | 2 | 3 4 5 | 6 7
H i i i H - : ! —
| ; | | : ]
h.m.! hom. ! h.m.l, h.m. A.m. h.m. h.m.!h.m. hm. | h.m. : h.om, :h.m. h.m. hom. l‘h.m. h.m.
v 0. 345 321 | 28l 2 9 13 1131126}144;22 291 | 242 . 257 315 | 333 | 345
! : 25 ! 37 55 L2 23 25 3 | 3% 38
0 30 3 28 314 | 244 155 195 165119!1"31;‘ 14‘2:0‘ 50 ??E?% a
1o 332 38, 238 119 119 10| 113 | 13l | 145 . 28 229 [ 24 323 | 3R
1 30 326 38 [ 2® 143 113 usa{17’1-25[143;99‘993:938 25 | 314 | 32
2 0 321 257 | 227 138 18 049 {1 2 | 120 } 138 | 15 | 218 | 233 . 251 . 3 0 | 32l
2 30 0 318 254 | 2w 135 i5 G451 059 117!135‘,154;215@990;948 36 | 318
3 ¢ | 316 25 | e 133 138 U41 | 057 | 115 | 133 0 152 ¢ 213 | 228 246 | 3 4 | 316
3 30 317 2.331 2 23 134 14 045 | 058 | 116 | 134 153 0 214 1 29 247 | 85 | 317
[ 257 . 297 1 8 049 2 120 | 138 57 218 ; 233 - 251 ! 3 9 | 33
433‘ d:” s: 23; ij; 113 024‘:~ 125 0 143 ;; 223 | 238 2=:6 $14 | 3926
4 ; 4 2 < ~v‘ 2 IS 54 7 25 4 223 3‘ ;. .
5 0 33 38, a2m 140 19 1o i fas 1 8 9 244 2 | B 3 42
53 1 34 317 1 247 R - 19 . 122 140 | 158 ; 217 0 238 . 25 311 329 | 341
6 0 35 328 . 25 29 139 120 13:;(?151529 29 | 249 | 3 4 0 32 | 340 | 352
6 3v 41 3371 | 3 7 218 | 148 1920 . 142 ;2 0 0 218 237 285 ; 313 331 | 349 | 4 1
7 0 4 8 3 44 314 95 | 1355 126 ‘ 149 | 2 7 | 295 2 44 3 5 | 390 33 336 4 8
730 415 3 51 321 em | 22 143 | 156 [ 214 ' 282 ° 251 312{3-27 345 | 4 3 | 415
Sm am | am o am| sm  sal umla'e s aelem ol lem daoiSlin
g 30 0 419 355 | 825 238 6 ! 47 | % b 2 36 ! :
9 o | 418 354 . B4 23 . 25 | 140"159!217‘235 25 | 315 ¢ 330 343]45 418
9 30 | 415 3 51 3921 2 32 g 2 | 143‘150{214:232325;}3|21397 345 | 4 3| 415
10 410 3 46 316 227 La7 | 138 ! 151 ;29 2927 | 246 | 37 | 32 340 |33 | 410
0o | 406 34z . 3R 9 93 153 0 134 | 147 ;25 | 2983 | 242 | 3 8 | 318 3 . 354 | 46
n o! 40 33 | 86 217 147 | 198 141:15912175236‘j257?312 38 | 348 | 40
1B 350 33 | 30 210 14 F 1922 135 153“211'2305‘251;36 394 | 342 | 354
I i ; i i : | :
TABLE V.—PORT TOWXSHEXND.
"; NORTH DECLINATION.—DAYS FROM MOON’Z GREATEST DECLINATION.
gz P
o = Before— : Afier—
e =
z © i i ‘ i i
= - : . | i ! | ] i
= T 6 . 5 4 4 3 | 2 1 0 T2 4 3 1 4 | s 6 7
= ? f ‘ S ! | ' ;‘ |
i i : i i | i | |
s m. he o hem | hema| ko | Rom | Awm hmo ! kom ] heom ! kom! hom | fom ! hom | Am |
o + - ! i | i
[ & 45 49 . 439 23 | 558 617 64| 50 | 528 5 9 | 448 | a3 | 415 | 357 | 345
0 30 338 4 2 ! 4321 1; 5 51 610 1 557 ; 530 | 52l ; 5 2 | 441 : 426 , 4 8 | 350 ! 333
10 3m 356 i 426 | 5, 54 6 4 1 551 . 533 | 515 | 456 43 | 420 | 42 | 342 | 322
130 | 32 350 | 420 | 91 539 55s:543i597 59 [ 450 420 | 414 . 356 | 338 | 326
2 ¢ | 392 3451 4153 5 41 53 553]540'592 54 5 445 . 424 4 9, 35l 333 | 321
2 3 ; 318 342 | 42 | 511 531 550 | 537 | 519 5\1442‘421I46;34B 330 | 318
3 6. 316 :ua[ 410 | 459 | 592 saaiaasgmv 459‘440;419§44?345 328 | 316
330 0 317 341 0 41 59 530 549 | 536 | 518 | 5 0 441 | 49 | 4 5 347 | 320 | 317
4 ¢ a3l 345 | 415 5 4 5 34 553 540!‘592 5 4 1 445 [,424;49;351 333 321
4 3 . 326 35 0 420 59 53 558 | 545 | 527 | 53 9 | 450 | 4290 414 | 35 | 3338 | 328
i i - 1 i
5 0} 3m 356 | 49 515 | 545 6 4 551}533 515[4561435}420342 344 | 332
53 | 34 45, 43 524 | 554 613 1 6 0 | 542 | 324 | 55 : 444 | 429 411 | 353 | 341
6 0, 352 416 | 446 5:15! 6 5 624 | 611 | 553 535 | 516 | 455 | 440 ; 422 | 4 4 | 352
6 3 | 41 425, 455 544 | 6 14 633 | 620 | 6 2 544 1 525 1 5 4 449 0 43 | 413 | 41
7 0 4 8 42| 52 551 1 621 640 | 6927 | 6 9 | 551 | 532 | 511 | 456 | 433 | 420 | 4 8
_ ! ! H i H
TR 4 430 591 558 6w 647 | 634 | 616 558{5:39;518&53‘;445 427 | 415
B 0 418 449 1 5521 61 63 650 | 637 1 619 | 6 1 | 542 | 521 | 5 6 | 448 | 430 | 418
8 3 | 419 443 . 513 62! 6&m 650 | B3 : 620 | 62 ' 543 | 59 | 57 | 44 | 431 | 419
9 0 418 442 | 512 51 63 650 | 631 | 619 | 6 1 | 542 | 521 | 56 | 448 | 430 | 418
9 30 415 43 | 5 9 55 | 693 647 | 634 , 616 558J539£518}531445 427 | 415
M 0 410 18 1 5 4 55 | 623 642 | 652 : 611 | 553 | 534 | 513 | 458 | 440 | 4922 | 410
1030]45 430}50 549 1 619 638 62 . 6 7 549}530};59{5454‘436 418 | 4 6
ooy 40 121 | 454 5433[ 6 13 63 . 619 61 | 543 52¢ 53 448 | 430 | 412 | 40
1130; 354 418 | 448 537i 6 7 8 613 | 555 | 537 513?457%442’424 4 6 | 354
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If we disregard the daily inequality, the column headed San Francisco in Lable IT would give us, as in
the examples on the Atlantic coast, the means of determining the time of high water.

Ezample V.—Required, the time of high water at North Beach, San Francisco, Cal, on the 7th of
February, 1853.

1st. The time of the moon’s transit at Greenwich, from the Nautical Almanac, is 114. 41m.; the longitude
of San Franciseo 8%. 10m., requiring a correction of 16m. to the time of transit for San Francisco, whick is
thus found to be 114, 57m.

2d. The moon’s declination is south, and at the time of transit about two days after the greatest. Entering
Table IV we find 12%. (or 0%.) of transit, the nearest number to 114. 57m. whieh the table gives; and fol-
lowing the line horizountally until we come to two days afier the greatest declination, we find 1374, 14,

To 114. 57m., time of transit of the moon February 7, San Fraucisco, add 13%. 14m., from column 04.,
transit, and two days after greatest declination; the sum, 254. 1Lm., or 1. 11lm., Febroary 8, is the time of
high water, corresponding to the transit which we took of February 7. If we desire the tide of ebruary 7
we must go back to the moon’s transit of the 6th.  The example was purposely assumed to show this case.

11%. Olm., time of transit February 6, 1853.
13 31 number for 114. transit, and onc day from greatest declination.

Sum 24 32  timc of high water 04. 32m. a. m., February 7.

The height of high water—~The height of high water is obtained in a similar manner by the use of
Table VI and Table VII, entering these in the same way with the time of transit and days from the greatest
declination. 'T'able V1 is for south declination, and Table VII for north.

TABLE VI—EKEY WEST.

Vg SOUTH DECLINATION. —DAYS FROM MOON'S GREATEST DECLINATION.

<

g o

w E Tefore— After—

F=R]

e e

@ i : i

E 7, 6 5 4 i 3 2 1 0 1 2 o3 4 5 5 7

= !

|

Hour, Feet. KFeet. Feet. Feet. w Feet. ! Feet, i Feet. Feet. Feei. Frer Feet., Fect, Feet. Feer, Feet.
0 L5 . 16 1.8 . L8 | 2u 20 20 2.0 2,0 2,0 2.0 1.0 1g 1.7 1.5
1 1.5 ] 1.6 L& ; 1.9 | 20 20 2.0 20 2.0 2.0 2.0 1.9 1.8 : L7 | L5
2 L5 | 16 18 L9 ‘ 20 2.0 2.0 2.0 2.0 2.6 2.0 1.9 g | L7 | L5
3 1.4 1.5 L7 . L8 i 19 19 1.9 19 1.9 19 1.9 1.2 1.7 1.6 L4
4 13 | 14 . 16 LY | LB | LB 1.8 1.8 18 L8 | L& | L7 . Ls 15, 13
5 Le © 13 ' 15| 16 ! L7 . 17 L7 17 17 Ly ¢ 17 . 16 | LA 1.4 | Le
6 11 ‘ 1.2 14 0 1.5 | L6 : L6 | 16 1.6 1.6 1.6 : 1.6 1.5 1.4 L3 L1
7 11 L2 14 15 L&, L6 | L6 1.6 1.6 16 | L6 1.5 14 13 111
8 Le L3 1.5 L6 | LT . L7 LT 1.7 1.7 17 1.7 1.6 HE 14 ¢ Le
9 13 ‘ 1.4 | L6 L7 | L& i L& | L8 1. 1.8 1.8 ‘ LELLT 1.6 .5 1 1.3
10 14 | L5 .7 0 Le | Le | 1o | L9 1.9 1.9 L% i 19 ! Le 1.7 1.6 0 L4
11 1.5 | L6 L8 | 19 E 2.0 20 | 20 2.0 2.0 2.0 2.0 1.9 18 1.7 L5

‘ |
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NORTH DECLINATION,—DAYS FROM MOON’S GREATEST DECLINATION.

Before — i After—
— ‘ | R P P R I R R
T8 5 | 4 3 2 L 508 1 7
! i : J : ;
: | s T ]
Hour. | Ft. | Pt Ft. | F. Fr. . Ft ¥ . F. . Ft ‘ Fi. ! P Ft. Ft. { P ] Fu
0 L7 L6 i 1.4 ! 1.3 1214 1.0 0 10 ¢ Ll o1 o1e 1.3 1.4 l 16 | 1.8
1 170 16 14l oaa e 1 Lo 1.0 1.1 I L1 L2 | 13| 14 16 18
2 17 1.6 1.4 {13 | L2 . 1 1.0 1.0 1.2 111 12y 1.3 1.4 | 1.6 1 1.8
3 16 | 15 13 ] 12l o 10 0.9 0.9 1.0 | 1o | 1l 1.2 L3 | L5 1.7
4 1.5 ! 1.4 12 | 11 1D 09 0.8 | 08 0.9 { 0.9 | 1.0 1.1 L2 | 14| L6
5 1.4 i 1.3 R 0.8 0.7 | 07 0.8 ‘ 0.8 | 0.9 1.0 11| L3 ‘ 1.5
6 137 182 16§ 0.9 | 08 0.7 0.6 06 : 67 | 07 @ 08 0.9 Lo}l oLe | 14
7 13 12 1.0 1 09 08 0.7 0.6 0.6 7 ' 0.7 o ¢9 1.6 l 12 1.4
B 14 ] 13 1 b1 s 0.8 0.7 07 o8 | 08 | 09 | L0 i L2 Ls
9 1.6 ¢ 4 1.2 } 11 o ! oo 0.8 0.8 | 0.9 l 09 J 1.0 i 1.1 1.2 | 14 } 1.6
10 1.6 | 1.3 180 12 9 N W 0.9 0.0 | 16 . 1o | 11| 12 13 L5 | L3
11 L7 16 14 | 1.3 e o 11 [ 1.0 1.0 L1 i Ly o2 | 13 14 | 16 ‘} N
TABLE VI—SAN DIEGO.
R o ; ‘ "
g ‘ SOUTH DECLINATION,—DAYS FROM MOCON’S GREATEST DECLINATION.
— — -
- é& Before— Alter—
2 ¢ | ! i
5 |7 3 L I 5 6 7
! ‘ ‘ ‘
‘ / i
Howr.| Fi = Fu. Ft. | Ft Ft. F. |  F. | Pt Ft. | Fu 1 Fr. Ft. Ft. | F. '\ .
0o | 47! 45 4.3 4.2 1.1 4.1 | 4.1 | 4. 42 4.3 | 4.5 4.8 51 | 55 | 5.8
1 4.6 1.4 2 40 4.0 10 1 40 . 40 41 4 4.4 | a7 5.0 5.4 1 37
2 4.4 4.2 4.0 3.9 3.8 se | 3.8 | 3.8 3.9 4.0 42 | 4.5 1.8 5.2 } 5.5
3 4.1 3.8 3.7 1 a6 3.5 3.5 0 35| 35 36 | 8.7 3.9 1 4.2 4.5 | 4.9 | 52
4 | ssl 36 3.4 | 33 3.8 3.2 3.2 \ 3.2 33 | 3.4 | 36 | 3.9 42 | 46 1 4.9
5 3.6 1 34 i 3.2 | 31 3.0 3.0 1 3.0 3.0 3.1 2 | 34! 37 1.0 4.4 | 47
6 36 0 34 32 31 89 3.0 o | so s1 ] 32l 34| 37 a0 | 44| 47
7 3.7 L 3.5 3.9, 3.2 3.1 31 1 B ‘ 3.1 3.2 | 3.3 | 85| 38 4.1 4.5 | 4.8
.8 3.8 | 3.6 3.4 , 33 ¢ a2 3.2 3.2 J 3.2 33 3.4 3.6 | 39 42 | 4.6 1 4.9
9 .4 1 4.2 4.0 3.9 3.8 3.8 3.8 | 3.8 3.9 4.0 | 42| a5 48 | 52 | 55
10 4.7 ! a5 43 42 44 4.1 40 | 4a 42 | 43| 45 | 4.8 5.0 55 | 5.8
1 4.8 © 4.6 4.4 4.3 4.2 12 4.9 l 4.2 43 | 4.4 | 46 | a9 5.2 56 | 5.9
PR P S SN S S SO RSO U S SO U ES S,
TABLE VIL—SAN DIEGO.
2 |
s 1 NORTH DECLINATION.—DAYS FROM MOON’S GREATESY DECLINATION.
Pl ;
o % !‘ Before— I E After—
°E : ‘
g T Ty ! ! | § T | |
£ 1 R 3 O L 2 34 5 | 6 7
i : : : i : | i
How. Ft. | F. | m | P | F. . Fu Fi. | P Fr Pt | Fu 1 Ft. F. | R Ft.
a 57 | 59 | 61! 62| 6.3 6.3 63 ) 6.3 6.2 61 : 59| 56 53 0 4.9 4.6
1 56 | 88 1 60 L 6.1 63 62 | 62, 52, 61 60 | 58 | 55 | o2 48| a5
2 54 0 5.6 | 58 | 50 | 6.0 60 ; 60| B0 59 58 | 56 | 531 50 | 4.6 4.3
3 51 | 53 1 55 | 56 5.7 57 87| 57 5.6 5.5 1 5.3 | 5.0 11| 48 4.0
4 48 | 50 52 53 5.4 5.4 54 | 5.4 5.3 5.2 5.0 } 4.7 4.4 ‘ 4.0 3.7
5] 46 ] 48 E 5.0 ¢ 51 ‘, 5.2 5.2 52 . 52 . 51 50 | 48 ' 45 42 | 38 | 3.5
6 [ 46 48 | 59 | 51, 52 5.2 52 | 52 | 51 50 ] a8 | 45 | 42 | 28 | 3.5
7 47 1 49 @ 51, 5.2 ’ 5.8 5.3 5.3 | 538 5.2 5.1 4.9 4.6 4.3 ‘ 3.9 3.6
8 | 48 | 5.0 | 52| 53 54 54 . 54 54 5.3 52 | 5.0 47 ] 44| 40 | 37
9 54 . 56 { 58| 58 66! 60 60 6.0 59 ' 5.8 56 @ 5.3 5.0 4.6 4.3
10 57 ' 5.9 | 6.1 | 6.2 1 6.8 6.3 63 1 63 6.2 6.1 5.9 | 5.8 5.3 | 4.9 4.6
1 5.8 6.0 6.2 | 6.3 | 6.4 6.4 6.4 6.4 ° 6.3 6.2 i 6.0 5.7 5.4 1 5.0 4.7
|
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TABLE VI—SAN FRANCISCO.

'; SUUTH DECLINATION.—DAYS FROM MOON’S GEEATEST‘ DPECLINATION.
g - ] ‘
= ; Before— ! I Afier—
» = : j ‘ ! i
£ 7 6 5 4 3 2 o1 i e | o1 2 3 i 4 5 6 | 7T
B | : I : ! i i
i H 1 H
Hour. | Feet, Feet. Feet. ! Feet. Feet. : Feet. Feet. : Feet. ‘ Feet. f Feel. Feet Feet. Feet. Feet, | Feef.
0 4.8 4.7 4.5 4.3 4.3 | 4.2 43 1 43 1 44 a3 4.7 | 4w 5.0 53 . 5.5
1 4.7 4.6 4.4 4.2 4.2 | 4.1 4.2 4.2 4.3 | 4.4 4.6 ‘ 4.7 4.9 5.2 “ 5.4
2 4.6 4.5 4.3 4.1 4.1 | 4.0 ¢ .1 ! 4.1 4.2 | 4.3 4.5 | 4.6 4.8 51 | 5.3
3 4.5 4.4 4.2 4.0 4.0 | 3.9 | 4.0 4.0 41 4.9 4.4 | 45 4.7 5.0 ! 5.2
4 4.3 4.2 4.0 3.8 3.8 | 3.7 | 3.8 3.8 3.9 | 4.0 4.2 | 4.3 4.5 4.8 | 5.0
5 4.1 4.0 3.8 3.6 3.6 ! 3.5 3.6 3.6 | 3.7 L 3.8 4.0 4.1 4.3 4.6 | 4.8
6 4.1 4.0 3.8 a.6 3.6 | 3.5 3.6 a6 37 | 3.8 4.0 | a1 4.3 | 4.6 | 4.8
7 42 | 4. 3.9 8.7 | 37 3.8 3.7 35 | sE B9 | 4l 42 1 a4, 47 | 49
8 4.4 4.3 4.1 3.9 3.9 | 3.8 3.9 3.9 ¢ 4.0 | 4.1 4.3 4.4 4.6 4.9 | 5.1
s 4.5 4.4 42 | 40 40 | 39 4.0 4.0 | 1.1 | 4.2 4.4 4.5 4.7 50 | 5.2
16 4.7 4.6 44 42 42 5 41 1.2 42 | 43 44 46 | 47 | 49 52 | 5.4
o4 4.7 45 | 43 4.3 | 4.2 4.3 4.3 | 4.4 1 45 4.7 . 48 | 5.0 53 ;| 5.5
TABLE VIL—SAN FRANCISCO.
.
'g NORTH DECLINATION.— DAYS FROM MOON’S GREATEST DECLINATION.
g = T
= % Before — { ‘ After—
g ” | | :
£ 7 6 5 4 3 2 T 0 1 2 3 4 5 6 | 7
= | \ ’ ;
Howur. Feet Feet. Feet. Feet. Feel Feet. Feet. i Feet. Feet. Feet. Feet. | Feet. Feet. Fert. | Feet,
0 5.4 5.5 5.7 5.9 5.9 60 5.9 5.9 5.8 57 | 5.5 5.4 5.2 4.9 | 47
1 5.3 5.4 5.6 5.8 5.8 5.9 58 ¢ 5.8 5.7 5.6 5.4 5.3 5.1 4.8 | 4.6
2 5.2 5.3 5.5 5.7 5.7 5.8 57 i 5.7 5.6 5.5 5.3 5.2 5.0 4.7 | 4.5
3 5.1 5.2 5.4 5.6 5.6 5.7 56 | 586 5.5 5.4 5.2 5.1 4.9 4.6 | 4.4
1 4.9 5.0 52 5.4 5.4 5.5 54 | 5.4 5.3 5.2 5.0 4.9 47 4.4 | 4.2
5 4.7 4.8 5.0 5.2 5.2 5.3 5.2 | 5.2 5.1 5.0 1.8 4.7 4.5 12 ;. 4.0
6 4.7 4.8 50 | 5.2 5.2 53 5.2 | 5.2 51 1 5.0 4.8 4.7 4.5 12 1 40
7o a8 4.9 5.1 ' 5.3 5.3 5.4 5.8 | 5.3 52 | 5.1 49 4.8 1.6 13 a1
8 1 5.0 5.1 53 ! 5.5 5.5 5.6 5.5 | 5.5 5.4 | 53 5.1 5.0 4.8 4.5 | 4.3
9 | 5.1 5.2 5.4 5.6 5.6 5.7 5.6 5.6 5.5 5.4 5.2 5.1 4.9 4.6 | 4.4
10 5.3 5.4 56 | 5.8 5.8 5.9 5.8 | 5.8 5.7 5.6 54 53 5.1 4.8 . 4.6
11 5.4 55 5.7 5.9 5.9 60 5.9 | 5.9 5.8 5.7 5.5 5.4 5.9 4.9 ‘ 4.7
i b | !
TABLE VI.—ASTORIA.
& —
g S0OUTII DECLINATION ~—DAYS FROM M N’S GREATEST DECLINATION.
£ . : e
— = RBefore— i P After—
® - ;
& 7 6 5 | 4 3 | 2 1 e {1 2 3 4 05 6 7
Hour Feel. . Feet. Feet. { Feet. Feet Feet. Feet. | [Feet. Feet. | Feet. ‘ FPeet. | Feet. Feet. Feet. Fret,
0 8.0 8.3 84 | B 8.6 | 8.6 8.6 .6 8.5 | 8.4 83 | 81 | 7.7 7.4 7.0
1 8.0 8.2 8.4 8.5 8.6 | 8.6 | 3.6 8.6 8.5 8.4 B.2 | &1 | 7.3 7.4 7.0
2 7.8 8.1 8.2 8.4 8.4 | 84 8.4 8.4 8.3 82 . 81 | 7.9 | 7.5 7.2 68
3 7.5 7.8 7.9 8.1 8.1 | 8.1 8.1 8.1 | 8.0 79 78 76 7.2 6.9 6.5
4 7.1 T4 ] 15 | Tl onw 7.7 7.7 7271 7.6 75| 741 72| 68 65 | 6.1
5 6.7 7.0 7.2 7.3 7.9 7.3 7.3 7.3 7.2 7.1 70} 68 | 65 6.1 5.7
6 6.5 6.8 7.0 7.1 7.1 7.1 7.1 7.1 7.0 6.9 . 68 l 66 | 6.3 5.9 5.5
7 8.7 7.0 7.1 7.2 7.3 7.3 7.3 7.3 7.2 71 ] 7.0 | 68 1 6.4 6.1 5.7
8 7.0 7.3 7.5 7.6 7.6 7.6 7.6 7.6 7.5 74 | 73 71| 6.8 6.4 6.0
9 7.5 7.8 8.0 8.1 8.1 8.1 8.1 8.1 | 8.0 79 | 7.8 | 7.6 | 7.3 6.9 | 6.5
10 79 | 82| 84 | 85 | 85 .5 85 85 | 8.4 83 | 82 | 80, 77 73| 68
11 8.1 8.4 86 8.7 8.7 8.7 8.7 8.7 8.6 8.5 84 ! B2 : 7.9 7.5 i 7.1
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TABLE VII.—ASTORIA.

NORTH DECLINATION.—DAYS FROM MOON’3 GREATESRT DECLINATION.

=
g R _
£z
= £ Before— After—
E 1 7 i ‘ 'i } : | | 7
g ! L6 s | 4 3 | e 1 0 1 2 3 4 | 5 ‘ 6 |
i : i
I 1 | H i H i
Hur,! B | R R | R R P F. | F Ft Fe P R.| F. | R | F
0 7.4 74 649 | 6.8 | 6.8 6.8 | 6.8 | 6.8 6.9 7.0 7.1 7.3 7.6 B0 | B4
1 7.4 711 69 68 68 6.8 6.8 6.8 6.9 7.0 7.1 7.3 7.6 8.0 ‘ 8.4
2 7.2 69 @ 6.8 ! 66 | 6.6 6.6 6.6 6.6 6.7 6.8 6.9 7.1 7.5 | 7.8 | 8.2
3 69 | 6.6 | 6.5 l 6.3 | 6.3 6.3 6.3 6.3 G.4 6.5 6.6 6.8 72 1 75 1 7.9
4 6.5 8.2 61 | 5.9 - 5.9 5.9 5.9 6.0 6.1 6.2 64 . 67 . 71 ! 75
5 6.1 59 57 | 56 ; 551 55 56 5.6 5.7 5.7 5.9 6.0 6.4 6.7 | 7.1
6 5.9 5.7 | 55 1 54 ! 53¢ 53 | 5.3 | 5.4 5.5 | 5.3 5.7 59 6.2 6.5 1 6.9
7 6.1 @ 58 { 56 | 55 1 53 5.5 5.5 5.5 5.6 5.7 5.8 6.0 6.3 6.7 | 7.1
8 G4 | 62 60 . 59| 58| 53 5.8 5.8 5.9 6.0 6.2 6.3 .. 6.7 7.0 | 74
9 69 | 67 | 65 64 ' 63 Poes 6.3 6.4 6.4 6.5 6.7 6.8 7.2 0 75 1 7.9
10 7.3 7.1 | 69 | 68 6.7 6.7 6.7 6.8 6.9 6.9 7.6 7.2 7.6 | 79 83
1 7.5 0 T2 | WL | 7.0 6.9 6.9 6.9 6.9 7.0 7.1 7.9 7.4 7.8 . 81 | B
i ‘ !
TABLE VI—PORT TOWNSHEND.
i—_—: i KORTH DECLINATION.~—DAYS FROM MOON’S GREATEST DECLINATION.
‘é ;:. e e
= g Before— . After—
I A ’ .
S 7 6 5 4 | 3 | 2 1 0 I 3 4 | 5 6 7
Howr.| Fe. ' F.  FR.  FR. | F. | R. | P P | Pt | P. | B | B | R ; F. | P
o 6.6 63 | 59 6.1 | 6.4 6.9 | 7.2 7.4 0 1A 5 15 7.5 7.6 7.7 7.9
1 6.7 6.4 6.0 1 62 | 6.3 7. 7.3 650 76 76 T8 7.6 | 7.7 | 7.8 8.0
2 6.6 6.3 59 | 61 | 6.4 6.9 7.2 74 0 781 75 | TS5 | 15 | 16 . 7 7.9
3 6.3 6.0 5.6 5.8 6.1 6.6 | 6.9 71 1.2 7.2 1.2 7.8 7.3 | 7.4 7.6
4 6.0 5.7 5.3 55 | 58 63 ! 6.6 68 | 69 69 | 69 | 6.9 700 7 7.3
5 59 ° 56 . 52 | 54 | 5.7 6.2 ! 6.5 6.7 ‘ 6.8 6.8 | 6.8 6.8 69 | 7.0 7.2
6 61 1 58 | 54 . 56| 59 64 | 6.7 6.9 7.0 7.0 | 7.0 7.0 7.1 ’ 7.2 7.4
7 6.4 6.1 ! 57 . 59 | 62 6.7 l 7.0 7.2 7.3 73 0 7.3 130 74 15 7.7
8 65 62 | 58 60 | 63 6,3.\ 7. 73 w4l 74 74 74| 75| 76| 78
9 6.5 6.2 58 . 6.0 | 6.3 6.8 7.1 7.3 . 7.4 7.4 0 7.4 74 7.5 | 7.6 7.8
(O I X 6.3 59 | 61 1 64 69 | 7.2 T4 TS5 7.5 | 1.5 7.5 7.6 7.7 79
o6 6. 5.9 ¢ 6.1 ] 64 69 | T2 74 5 750 TS5 TS | 7.6 7.7 7.9
TABLE VIIL—PORT TOWNSHEND.
— S - N
) SOUTH DECLINATION.—DAYS FROM MOON’S8 GREATEST DRGLINATION.
<
;.; Before— After—
. _ S e
£ T 5 4 3 2 1 0 1 2 3 4 5 6 7
Hour.| Ft. | Ft. | Fu Fi. Fi. Ft. Fu. . F . Ft. Ft. . Fe. .
0 76 1 7.9 8.3 8.1 7.8 7.3 7.0 6.8 6.7 6.7 8.7 | 6.7 6.6 6.5 | 6.3
7.7 . 8O 8.4 8.2 7.9 7.4 7.1 6.9 6.5 68 68 | 6.8 6.7 6.6 6.4
2 7.6 7.8 | 83 8.1 7.8 7.3 7.0 6.8 6.7 6.7 | 6.7 ' 6.7 6.6 6.5 6.3
3 7.3 .6 | 8.0 78 7.5 7.0 6.7 6.5 6.4 6.4 6.4 6.4 | 6.3 62 | 6.0
4 7.0 | 7.3 1.7 7.5 7.2 6.7 6.4 6.2 6.1 6.1 6.1 | 6.1 6.0 5.9 5.7
5 69 | 72! 76 7.4 7.1 6.6 6.3 6.1 6.0 6.0 6.0 6.0 5.9 58 | 5.6
6 7.0 7.4 | T8 7.6 7.3 6.8 6.5 6.3 6.2 62 ! 6.2 ! 6.2 6.1 6.0 | 5.8
7 7.4 | 7.7 81 7.9 7.6 7.1 6.8 6.6 6.5 65 . 6.5 | 6.5 | 6.4 6.3 | 6.1
8 7.5 | 7.8 | 82 8.0 7.7 7.2 6.9 6.7 6.6 66 | 6.6 6.6 6.5 6.4 | 6.2
9 75 j 7.8 | 82 8.0 7.3 7.2 6.9 6.7 6.6 66 | 66 6.6 8.5 6.4 | 6.2
10 7.8 79 83 8.1 7.8 7.3 7.0 6.8 6.7 6.7 | 8.7 l 6.7 6.6 6.5 | 6.3
I 7.6 78 | 83 8.1 7.8 7.3 7.0 6.8 6.7 6.7 ‘[ 6.7 | 6.7 8.6 65 | 6.3

Note.—To use these tables with o chart on which the souwndings are referred o mean low water, subtract 1.2 foot from the numbers in the tables
from Sun Diego to Astoria, 1.7 foot for Nee-ah harbor, 2.3 for Port Townshend, and 2,7 for SBemiahmoo and Steilacoom.
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Ezample VI—In Example V, to obtain the height of tide on February 7, the deelination being south,
we enter Table VI for San Irancisco, with 0% of transit, and two days after greatest deelination, and find
that the tide will be 4.5 feet above the mean of the lowest low water, or that 4.5 feet are to be added to the
soundings of a chart reduced to the mean of the lowest low waters of each day. If the soundings of the
chart arc given for megn low water, then 1.2 feet ought to be subtracted from the Table VI and VII; thus,
in this example, it would be 3.3 feet.

The approximate time of the successive low and high waters of the day will be found by adding the
nambers in Tuble VIII to the time of the first high water already determined.  The table gives the numbers
for the different days from the greatest declination.

dables containing numbers to be added to the lime of high water found from Tables 1V and V, to obtain the
successioe high and low waters.

TABLE VIIL—-KEY WEST.

SOUTH DECLINATION. : NORTH DECLINATION.
ERES ‘
£= | ; ,
- ;é Low water, High water. ‘ I.eow water, | Low water. ‘ High water,  Low water, .
2z (Large) (Small.y | (Smut.) (Small.) {Large:.) (Large) !
i i i : : ‘
} ke m ; ko m. § ko m. | e m k. m ; Aooom “
7T 5 22 l 12 10 | 17 38 5 30 12 33 | ' 7
6 5 42 ! 12 31 1 40 ) 5 18 12 IR | i 6
c 15 6 03 12 355 17 41 1 4 58 2 o0 | bos ] g
£44 | 6o 1317 17 44 403 o4 ! g L E
& 93 ' 63 13 28 17 39 41 | 1o 3| &
2 | 7o 13 52 17 4o 3 s 110 @ 2
1 , 7 13 14 6L 17 59| 3 3 | 10 46 | 1
o | T 18 14 10 17 42 | 3 37 10 46 : [¢]
1 7 12 14 10 17 48 | 3 4 1046 I |
2 | 65 13 5 s L 357 | 10081 | 2
o |3 ] 6 o3 13 41 17 53 0 42 | 110 3] .
44 | 515 13 18 17 53 4 43 11 88 PR
< s 1 5 57 12 59 17 53 5 00 L 12 03 | I
6 ! 5 32 12 36 17 M 5 95 | 12 22 | i 6
7 | 5 12 16 17 53 5 40 | 12 a6 | 7
TABLE VIII.—SAN DIEGO.
= T x .
= E = E
é % S0UTH DECLINATION, . NORTH DECLINATION. g =
= z E
| |
= B Low water. | High water. | Low water. | Low water. | High water. { Low water. | = g
E g {8mall.) (Large.} (Large.) (Large) | (Small) (Swall) | E, ;l
= = . ! | ! E &
i i
& m. i h. m., he m. h. m. ‘ k. m. k. m. ::
7 5 44 \ 12 28 18 44 6 16 ! 12 16 18 00 i 7
6 5 18 11 58 18 40 6 42 E 12 46 18 04 | 6
é 5 5 60 11 34 18 34 7 00 : 13 10 18 10 \; bl ?_3
-.j.: 4 4 47 11 12 1B 25 7 13 ] 12 3R I8 19 1 4 ._‘_Q)
] 3 4 34 10 54 18 20 T2 | 13 5 18 24 i 3 1.
2 4 24 10 38 I8 14 736 ‘ 14 06 18 30 ‘ 2
1 4 17 10 28 18 1 7 43 " 14 16 18 i 1
0 4 12 10 20 18 08 7 48 | 14 24 18 36 0
1 4 14 16 20 18 06 7 46 | 14 24 - 18 38 | 1
2 4 A4 10 28 18 04 7 36 I 14 16 18 40 ; 2
BE: 4 38 10 40 18 02 7 22 | 14 04 18 92 | gl _
§< 4 5 01 10 58 17 57 6 59 « 13 46 18 47 i 4 g
<5 5 25 11 18 17 53 6 35 | 13 %6 18 51 5 <
6 5 49 11 44 17 55 6 11 ‘ 13 00 & 49 6
7 6 18 12 18 18 00 5 42 i 12 2 18 44 7
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TABLE VIII—SAN FRANCISCO.

THE SUPERINTENDENT

oFr

is | 5
§ g SOUTH DECLINATION, NORTH DECLINATION- E ;
= ‘E s é
R~ | -

= E Low water. 1 High water. “ Low water. | Low water, | High water. | Low water. { = 5

E. g (3mall) # (Large.) | (Large)) (Large.) (Small.) (Small) & g
g s | i : ! G o

; ;
i k. m. h. om. | k. m, i ko om. ko m. ke m.
r7o s 1z Loawss s a 1 46 17 44 7
6 | 53 12 42 1 18 48 6 06 1218 17 54 6
gt 5 51 | 1210, 18® 62 12 50 18 04 51
éﬁ 4 455 s ool 6 47 13 928 18 a1 [ 1}
@3 43 | e | 1805 70 L 14 o0 3 | 3 a
' 2 4 24 | 10 34 | 7 52 ! 7 18 14 26 18 50 2
L1 412 | w0 | 173 | 730 14 54 19 06 { 3
0 412 0w . 17 % 7 30 15 00 912 | 0
rl 4 17 : 10 02 ! 17 2T 7025 14 58 19 15 ; ]

’ 2 427 | 10 12 17 2 715 | 14 48 1915 | e
i3 4 4 | 10 2 ( 1w oer i 7 01 | 14 34 1815 | 3|,
g{ 4 | a6 | 1046 | 17 3@ 6 46 f 14 14 110 | 448
<ps5 | 51 1wl o3 628 | 135 904 | 5

{ & 5 36 i 3 ’ 17 42 6 06 i 13 24 19 00 1 6

L7 | 8o | ot | @ 54 ‘ 12 3 182 53 ¥ 7

TABLE VIII.—ASTORIA.

£ T | £

£ 8 5z

g § S0UTII DECLINATION. z NORTH DECLINATION. é é

© e i S !
£z : ‘ ! ‘f i <
bl Low water. . High water. - Low water. ; Low water. | High water. | Low water, =z

2. g (8mall.) (Large.) L’ (Large.) (Large.) I (Small.) }‘ (8Smail.) 5 §
a ke H { =3

h. m. k. m. J kA m. k., m. k. m. !‘ h. m.
(7 6 38 12 59 19 17 6 18 12 03 | 18 4 7
6 6 14 12 33 19 15 6 42 12 929 ‘ 18 43 6
PR 58 1213 19 14 7 o0i 2 49 | 18 44 51g
%4 4 53 1 47 19 09 7 2 13 15 1 18 49 4 g
213 52 | 1w 19 03 7 36 13 35 18 55 3 (=
2 509 | 11 07 18 54 7 47 13 55 19 04 2
L 50 | 1 0l 18 52 7 51 14 01 l 19 06 ‘1
) 503 | 10 s 18 46 7 53 14 09 19 12 0
(1 505 , 10 5 18 42 7 51 4 u 19 16 19
2 501 1 1005 T 7 45 14 07 19 18 2
]38 518 | 103 18 41 7 38 13 59 19 17 3|,
23 4 5 32 1n1s 18 39 7 24 13 47 19 19 132
“is 55 1135 18 41 706 1397 19 17 5 1<
6 6 11 | 1l 55 18 40 6 45 13 07 19 18 6
7 635 | 1219 18 40 6 21 12 43 19 18 7 )
: !
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TABLE VIIL.—PORT TOWNSHEND

-
£ SOUTH DECLINATION. NORTHI DECLINATION.
= E £
£ | :_E- g =
S Low water. High water. Low water. Low water.  High water.  Low water. - £ £ £
= e
k. om. A om. h. m. k. m. k. omm. i m
(7 6 05 12 926 18 05 5 39 1226 18 31 7
6 6 u8 13 14 18 20 5 U6 i1 88 & 16 6
ER ] 7 18 : 14 14 18 40 4 26 10 3§ 17 56 5 l,_-
;fﬁ 4 8 13 15 52 | 19 23 3 3L 9 00 17 13 4 }§
s 3 8 36 16 52 20 00 3 08 8 00 16 36 318
]9 8 43 17 30 20 31 3 0L 7 22 16 05 2\
L1 8 12 | 17 04 2 36 3 32 7 48 16 00 1]
o 740 16 28 20 32 4 04 g o4 16 04 0
1 7 18 15 52 20 18 4 26 9 00 16 18 13
| 2 6 59 1514 | 19 59 4 4 9 38 16 a7 2 l
3 6 38 14 32 19 38 5 06 10 920 16 58 3
£ 6 24 | 14 02 19 2 5 20 06056 ¢ 17 14 4 13
<5 6 10 | 13 28 19 00 5 34 12 17 36 s 1<
I 6 5 39 13 50 18 45 5 45 1202 18 ol 6 l
[8ki 5 42 12 25 18 28 6 02 12 26 18 0R 7

|
l
\
I
|
|
l
|

The days from the greatest declination are written in the first and last columns of the table. The
second, third, and fourth eolumns refer to south declination, and fifth, sixth, and seventh to north, and the
reverse for Key West. The second eolumn gives the number which is to be added, aceording to the declina-
tion, to the time of high water, obtained by means of Tables IV and V, to give the next low water, which is
the small low water, 3, of diagram I. The third contains the numbers to be added to the same to give the
second or large high water, ¢, of diagram I. The fourth, the numbers to be added to the same to give the
second or large low water, d, of diagram I.  The succeeding columus give the numbers to be used in the same
way for north declination to obtain the low water, 5, (large,) of diagram IT; fhe high water, ¢, (small,) and
the low water, d, (small,) of the same diagram. The rise and fall of the same successive tides may be
obtained by inspection from Table 1X, in which the fivset column at the side contains the time of transit, and
the successive columns the numbers corresponding to that time and to the number of duys from greatest
declination. The arrangement of this table is like that already given.

The numbers for the small ebb tide, @ 4, of diagram I, or ¢ &, of diagram IT, are first given; then those
for small low and large high waters, & ¢, of diagram I, and d e, of diagram II; next, the large cbb tide,
e d, of diagram I, or @ b, of diagram II; and lastly, from the large low water to the small high water, d e, of
diagram I, or b ¢, of diagram II.

14 ¢ s
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TABLE IX.—KEY WEST.

= SMALL XBB TIDE, SMALL LOW TO LARGE HIGH WATKR. e
. | =
g7 T T - | £
; ) Days from moon’s greatest declination, N Day=s {from moon's greatest declination, i ;
g T T T T ) ; g
£ Before— ! Before— : Afrer— LE
] i i ]
g Ty T B T T T ]
E .7 61514183 2. 0 12 Ti6 5 4 3121 0 1leislals 6 713
o | i ; | i b =
! ! ' H | ' f ! i | : i
H. - Ft. Ft.Fo Fu Ft Fu. Ft!Ft. Fi Ft' F. Fr Ft. Ft Ft.. Ft|Ft ¥ Ftl Ft.| Fi. Fr Fr. H
0 TO0T 0T 080911215 LE L4 L4 151606107107 L7]171.6 L7 17 1.6 L5 1.4 O
1 L7, 0.7 007 0.8 0. L1 12 15 LE L4 1.4 L5 1.6 L6 LT L7 LT 1.7{ 1.6 L7, L7 L6 L5 1.4 1
2 700007 0.7 0.8 0.9 1.1 L2 15 Le k4 L4 LS L6 L6 37 LT 1LT|LT L6 1‘7“ LT L6 L5 1.4; 2
: i i ! i i .
3 Lh 0.6 06 07,08 1,0 1. 1.4 1.7 1.3 1.3 1.4 1.5 1.5 1.6 1.6 LG6|L6 L5 LBI L6 L5 1.4 1'3‘, 3
40 L.: L4 0.4 0.4 0506 08 0.9 1.2 1.5 L1 L1, L2 1.3 1.3 L4 1.4 L4ali4 1.3 L.41.41.3 1911 ¢
i i ; ; i i | . ! ! ' L.
5 1.1 .2 0.2 0.2 03040607 10130509 L0 111L1LeL2 1.2/1.21.71812LLL000 5
6: 1.0 0. L1 01001 0.2 0.3 0.5 06 0.0 L2 0.8 0.8 0.9, .0 1.0 1.1 1.1 L1]|1.1 1.0 1'.1? 1,]l 1.0, 0.9 U.B; 6
d ) g A i
7,10 0.¢ L4 0% 0.10.1 0.1 01 0.2 0.3 0.5 06090 L2 0808 0.01.01011 11 1L1|1.110LELILC 0O OO 7
; R i j
B:11 0.9 6605030202 02 0.2030406071021.30909%1011L1L21L2 .2/1L211 L2L2 L1 10 0,9[ 8
6 13 L1 OE 0.7 0.5 ©. .4 0.4 0.4 05 0.6 G800 1.2 1.5 111112 13 L3 L4 L4 L4|L41.3141L4L3 12 1.1} 9
0 1.5 L3 L0009 0.7 0606 0.6 0.6 07 & 1011 1L41L7 L313141L5205161L6 16 L.G; 1.5/ 1.8 1.6{ L5 L4 1.3 10
1.6 JOT07 07T 070809 1L L2 L5 LE 141415161617 LT L7|LT L6 LY LT LE L1411
' TR T T I
TABLE IX.—KEY WEST—Continued.
[
LARGE EBB TIDE. ‘ LARGE LOW TO SMALL HIGH WATER. E
—— - P
:; Iraxs fromn moon's greatest declination, l Days from moon’s greatest declination, ;
o, — e g
< ! | £
)E : After— ! Before— | After— =
R e I | . k)
i N ] 1 T T I g
= ~ < " - o © - ; 3 5 j 5 1 4 = 3
£17 6.5 4.3 21 1] 1 2:3°4 516 7\'0 0311,59\11‘0 115,1514‘567;
P N S R, - | | i 1_ i | I ' i I l
| T - T | T
M. Fe. Fu:Fe Fe' Fe. Fo. Fr.o Ft - Pt FtiFuiFe Fe:Fo FiuTo Pl Fu Fu) Fo | Fo|Fi Fu Fr Fu Fu| Fu| H
0:1.4 16 19202223 23 23|23 2221 19 L& L5 12 L6L5 L5 L4 1413 L3 13113141y 1.3/ 1.4] L5 160 0
1 !1.4 1.6 1.0 2.0 2.2 223 23 2.5j3 22 191 1.5 1.2 1.6 L5 1.5 1.4 1.4 1.9 L3 13 1.3 1.4 1.3 1.3 1.4 15 1.64‘ 1
214 1.6 1.9 20 22 23 23 2312322 1.9 L8 1.5 1.2 1.6 1.5 1.5 1.4j L4 1313 1371314 L3 L3L4L51L6 2
311.3 1.5 L8 1.9 2.1 22922 22|22l 1.8 L7 L4/ 1.1 1.5/ 1.4 .4 1.3 1.3 1.2 1.2 1.2|12 .3 12 L2 1.3 L4 L5 3
; ' : : : | i i : i ; ! i
4;1.1‘1.3 L6 L7 L& 2020 202019 1.6 1.5‘, 1.2 0.9 L3 12 LQ" L0 LE 100100 10110 1.1 L0 Lo 1.1 12 13 4
5:09 1.1 1.4 1.5 1.7 1.8 1.8 L&|1L8 L7 L4, 1310/ 0.7 L1 1.0°1.0 0.9 0.9 0.8 0.8 0.8 | 0.8 0.9 0.8 0.8 0.9 1.0 11 5
6 0.8 10013 L4 16 L7117 LT|[L716 1.3 1.2 0.9 0.61i L0 0.9 0.9 0.8 0.8 0.7 0.7] 0.7 0.7 0.8 0.7 0.7 O.E\i od Lo 6
7108 1.0 1.3 141617 1.7 LT]|]1L7 L6 1.3 1.2 0.9 0.6/ .0/ 0.9 0.0, 0.8 0.8 0.7 0.7 07|07 0.8 0.7 0.7 0.8l 0.0l 1.0} 7
B'0.9 1.1 1415 .78 L8 LE|LE LT 1.4 1.3 .0/ 0.7/ 1.1 1.0 LOi 0.9 0.9 0.8 0.8 0.8|0.8 0.9 0.8 0.8 0.9/ 1.0 1.1 8
91,1 1.3 L6 L7 L9 2020 202019 1.6 1.5 1.2, 0.9 1.3 1.2 1.2 11 L1 LO l.Oi 1.0:1.0 1.1, L0 LO 1.1 L2 1.3\ 9
10[1.3 1.5 LR L9 21 2222 22[22 21 L& 1‘7{ 1.4 1.1 1.5 1.4 1.4{ 1.3‘ 1.3 1.2 1.2 1.2)L2 L3 12 12 ].3{ 1. 4} 1.5‘ 10
i g ; | | P ; [ |
11 l‘ 14 1.6 1.9 2.0 2.2. 2.3 23 23j23 2.2 1.9 L8 1.5 .2 1.6 15 1.51.4 1.4 1.3 1.3 1.3}1.3 1.4 L3 1.3 L4 1.5r 1.6 11
‘ i o i : | f [ [ o o
! ! : . i ! i i !
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TABLE IX.—SAN DIEGO.

BMALL EBB TIDE, OR FROM SMALL HIiGH WATER TO SMALL LOW WATER. FROM SMALEL LOW WATER T9 LaRGE HIGH WATER,

Days from mnon’s greatest declination. Days fron

Before— : After— Before—

' Moon’s trinsit.

l Time of moon’s transit,

i | T

S O S ) S S
H. Ft. ¥t  Ft. Ft. Ft. Ft: Ft. Ft Ft Fi.. Ftr It Ft Fi Kt Ft. Ft. Ft Ft Fl. Ft. F
0 4.0 3.4 3.4y 26 2.3 :l.l‘ 20 2.0 3.5 52 5,0 4.8 4.7 4.5 4.4 242 4.1 410 4 4.0 3.9 3 .
1, 3.8 3.8 -2.?] 23 2.1 1.8 1.8 1.8 3.6 5.0 4.4 4.7 4.5 4.3 1.0 4.0 3.9 3.9 3.8 3.8 37 3 3.
2 35 2.9 2.4 18 16, 1.5 1.5 3 47 4.6 4.4 4.2 4.0 B9 3 3.7 3.6 3.6 8.5 9.5 44 3.4 3.
3 3.0 2.4 13 111 1 of 2, 1.2 4.0 8.9 3.7 3.5 3.4, 23,2 3.1 8.0 8.0 3.0 2.6 2.¢ 3.0 3
4 2.2 L. 0.5 0.3 0.2 0.9, 2. 34 3.3 3.1 29 1.7 26 24 9.4 9323222891 21 29 4
5 1.7 1.1 3 -3 1. 24 2.8 2.4 22 2,102,019 1,8 1.8 1.5 1.7 1.7 1.6 16 1.7 5
6 1.8 1.2 2 .2 1. 3.0 2.9 25 25222120 20 L9 191818 L7513 1.8 6
7 92317 .3 0.3 2. 3.3 3.4 B0 2887 26 2.5 2.5 2.4 :7,_4: 23 232 37
8 2.9 2.3 9 0.9 2. 4.1 4.0 9.6 3.4 3.3, 8.2 31 31 30 3.0 29 2 9 ®
9 37 3.1 LT 3. 4.5 4.6 4.6 4.4 4.2 4.1/ 4.0 3.9 39 3.8 A& 387 3 9
10 4.2 3.6 2 2.8 40 4.5 5.4 5.8 5.1 4.9 4.7 4.6 45 44 4.4 43 45 4.2 4, 2 10
11 4.3 8.7, P29 26 2.4 2.3 2.3 085 4.4 5.5 54 5.2 5.0 4. 4.7, 4.6 1.5 4.5 44 4.4 4.3 4 31

' ! i ' R f ! . : H 1 H R
I O Diagram 1 FIOM B U0 Covrr vnne crnnnone roannarnns vonerneaaasaes Dingram 1
Frometod ... ... . ciiaiiisiciiaa cneans oo Dingram 11 ; Fremdto eoeee vinene o bevereeinens mesaver cusaas .. Diagram kb
TABLE IX.—SAN DIEGO—Continued.

= —
E ' LARGE EBB TIDE, OR FROM LARGE HIGH WAYEKR TU EARGE .OW WATER. FROM LARGE LOW WATER TO aMaLL IIGH WaTER
£ et - . . . B S —
_; i Days frem moou’s greatest deciination Days trom woon’s greatest declination.
E ; Befire— : Atter— - . Defore— Atter—
e
il 5 | g ! : by T ‘
El7:6 54l 3i2’ 1 [ 1|2 . 3/4!53 6 -7 7 6
= | i i | :
e T [
H.! Ft| Fe. Ft.‘ Fu| Ful Fi. Bty Ft Ft Ft. R Fi n.‘i .
0152 5.8 6.2/66 6.9 7.1 7.2/ 7.2 4.6 4.0 4.1 5.0 ‘ . 0
1! 6.5 7.0 7.0 4.4 3.8 3.9 4.8 4.9 4.9 5.0 05 1
2 4,66 67 6.7 4.1 3.5 8.6 3. 4.5 4.6 4.6 4.7 4. 2
31 9 6.1 6.2 6.2 3.6 3.0 3.1 3.5 4.0 4.1 4.1 4.2 4. 3
4 5.3 5.4] 5.4 2822232 4.2 3.5 3.3 3.4 3. 4
5 46 4.t 4.9 4.9 2.3 1.7 1€ 2, 9.7 2.k, 2.8 2.9 2.9 5
6 4 o‘? 1.4 4.7 1.6 5.6 5.0 2.4 1.8 L.LJ 2. 2 2 93‘ 2.9 3. 3.0 6
7 4.5 49 5.2 5.4, 5.5 5.5 2.9 2.3 24 2 3.3 8.3 4.4j3.4 3.5 35 7
8 5.11 5.5 5.8 6.0:6 1; 6.1 3.5 2.9 3.0 3.9 8.9 4.0{ 4.0 4.1 4.1 8
v, 5.9 6.3 6.6 6.5 6.9 6.0 43 3.0 P L 4.9 9
10 6.4 6.8 7.1 7.3 7.4 7.4 4.8 4.2 5.2 5.2 535, 5.4 5.5 5.5 5.4 10
11 6.5 6.9({ 7.2 7.4 7 5; 5T, 6.8 6.3 4.9 4.3 5.3 5.3 04‘ 54; 55 5.5 5.6 5.6 5.5 11

Fromctod covicissiiins civiniiinisiansassns enas. . Diagram T F10mM d 10 €....vsee aanee-nssecrussssor. soasanaa,.neo. Diagram 1

From ato b.

“sviericneres bresrsreciamsns sass seer vaess Diagram IR FrOME B 40 €avan cansconssissionenasssnansesnnson. oo Diagram II
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HICH WATER.

|
|
l

T

5 iSMALL EBB TI{DE,OR FROM SMALL HIGH WATER 70 SMALL LOW WATER. FROM SMALL LOW WATER TO LARGE ;:
g1 e g
s M =

= Days from moon’s greatest declination. Days from moon's greatest declination. -

E k Before— Afte — Before— After— Z
S | | e
£ T ‘ S Tl A s ‘ > &
é 7 635{ 1 2 314‘,5‘56:7 7 6 5.‘4}3}2 110 1 4;5 017‘:_'

—_— —__f—i—l47 - ] — b

: | ; i ! i : ! ! ' :

H.|Ft.  Ft. Ft. Ft |Ft. Ft. Ft. | Ft 5Fz. Fi. Fz.;‘Ft.g‘H Ft . Ft. Ft (K AR FFLFt. Ft ] FL Fto Fu G FECFE (FL H.
U047 4.0 34292420 1.8 1.7,1.7 1.9 22 26 3.1,3.7 44 52 4.9 A4 3.7 3.4, 3.2 3.1 3.0| 3.4 31,838 3435 0
1]4.5 3.8/ 3.202.7 2.2 L& 1.6 1.5 1.5 1.7 2.0 2.4" 2.9 3.5 4.2 5.0 4. ‘4.3 38 3532 3029282929 3.1;3.233 1
214336 3.0 2.5 20 1.6 1.4 1.311.3 15 1.8 2.2 2.7 3.3 4.0, 4.8 4.5 4.1 3.6 3.3 3.0 2.8 2.7 2.6 7i2.90 8.0 3,11 2

* ' i i : i : 1 i H
3140 332522 1.7 131110 1o 1.2 1.5 1.9 2.4 3.0 3.7 4.5 4.2 L3833 3.0 2.7 25 24 2.3 2.4 2, ;'2,6 2.7 2.8 3
43629 2.3 16130907 0.6 060873.1]1.5202633 413 1342926232120 1.92.0 20222324 4
5| 3.2 11.9/1.4 09 0.5 0.3 02 0.2 0.4 12,229 3.73 3.0,2.5 2.2 1.9 1,3/ 1.6 1.5 1.6/ L e‘i L 1920 5
: : ! [ |
61 3.2 1.4; 0.9 0.5 0302 02 0.4 12,229 3.7 3 4.0 2.5 22 }.!ii 1.7‘ 1.6, 1.5 1.6, 1.8 1.8 l.9l 20 6
7134 1.6/ 1.1 0.3 0.5: 0.4] 0.4 0.6 192,431 39 3. 3.2 27‘ 2.4/ 2.1 1.9, 1.8 1,7, 1.8 1.5% 2.0l 2.1 2.2 7
813 i 1.1 1.0 & 2,60 4.5 4.3 4. 3.6 3.1 2.8 e 2022 2.2} 2.4 2.5 2.6, 8
9| 4. 1.4 1.3 5 3.1 3.8 4.6 4. 3.9'3.4 31 2.5 24 2.5 2527 2828 9
10 | 4. 1.8 17 '35 4.2 504 4.5 3.8 35 2.9 2.8 2.9 2.9/ 3.1/ 3.2/ 3.3 10
| 4. 1 A3 44 52 4 4.5 4.0 3.7 3.1 30031 3.1,3.334 35 11
. : _ o ) i o N A P | D
Frometod .o.cicii oiniiiiiann i e Diagram I FROM A 1O € o' varvnssrerce crnnns seaneransenersone, Dingram T
Frometod cooveiiniiiin i iiiiiiann tie vaeses- ..o Diagram I1 ! FROME €10 €.vuvervans vres wovnsesnsss sonsanesanseons. Dingram IT
TABLE IX—SAN FRANCISCO—Continued.

_; LARGE EBE TIDE, OR FROM LARGE HIGH WATER TO LARGE LOW WATFR FROM LARGE LOW WATER TO SMAL‘L HIGH WATER. : .:
= i H o
; Days trom moon’s greatest declination. ; Days from moon’s greatest declination. s
= B

]

g T ; 3
= Before— ; ] After— » Before— i ; After— g
< : i '.6
2 ; o I i | \ | 2
= T 6 5 4 3 2 110 1 2 3 4 5 6 2 110 1 2 3 4 5 6 713

& . P i | : | &

el B e et e e I it i —_— e | — — — |}

H. ptl Ft FLFL Fi. Ft. FL . F. Ft. Ft. FL Ft Ft FL.Ft  Ft i F | Ft | Fe.iFt. Fr.\FL | Ft|Ft | Ft.)Fi. Pt H
0 ;3.4 46 52157 6.2 66 68 6,9; 6.9 6.7 6.4 6.0. 5.5 4.9 4.21 3.4 3% 4959 54 55 56| 5.t 5553 595% ©
11390 4.4 5.0 5.5 6.0 6.4, 6.6 6.7 6.7 6.5 6.2 5 5.3 1.7 4.0, 3.9 3.5 4.7 5.01 5.2 5.3 5.4, 5.5/ 5.3/ 5.1, 5.0/ 50/ 1
2 8.5 4.2 4.F 6.5 € 2 6.0 5.6 5.1 4.5 3.8 3.0 3.1 4.5] 4.8 5.0 5.1 5.9l 5,11 5.1/ 4.0 4.8 4.8 2
3 3.9] 3.9 6.2 6.0 5.7 5.8 4.8 4.2 3.6 2.7 3.0 4.20 4.5 4.7 4.F| 4.9 4 & 4.8/ 4.6/ 4.5 4.5 3
4 2.8 3.5 5.8 5.6 5.3 4.9, 4.4, 3.8 3.1, 2.3 2.6 3.8] 4.1 4.3 4.4] 4.5 4.4) 4.4] 4.2/ 4.3/ 4.1] 4
5 i 2 4| 3.1 1 5.4 5 4.0 3.4 2.71’ 1.9 2.2 3.4t 3 '/1 3.9 4.00 4.1] 4 0} 4.¢1 3 & 3.71 3.7 3
8 2.4 3.1 | 5.4 B 4.0 8,4,‘ 2.7 1.9 2.2 3.4 3.7} 3.9 49| 4.1] 4.0} 4.0 3‘8k 3.7 4.7 8
72,6/ 3.3 3.9 5.6 47“ 4.2,.3.6 29 2.1‘ 24 3.6 3.9i 4.1 4.9/ 4.3 4.2 42/ 4.0/ 3.9/ 3.9, 7
8 3.6 3.7 4.3/ 4.8 53 5.7 6.0 I‘ 4.6, 4.0033 2.5 2,8 4.0/ 4.3 4.5 46/ 4.7/ 4.6/ 4.6/ 4.4 4.3/ 4.3] 8
9 3 4.0 46/ 5.1 5.6 6.0 6.2 6.3 6.3 44914336 2.83) 4.3/ 4.6/ 48 4.8/ 5.0/ 4.9 4.5 4.7 4.6/ 4.6/ 9

10 3.7 4.4 5.0/ 5.5 6.0 6.4 6.6 6.7 6.7 .8 5.3 4.7 4.0} 3.2 35 4.7 5.4 5.4 5.3 5.3] 5.1] 5.0 5.0, 10

11 3.9/ 4.6 5.2/ 5.7 6.2 6.6; 6.8 6.9 6.9 ; 4.9;’ 442! 3.4 3.7 4.9 .4 5.5 5.6, 55 5.5 5.3 5.9 5.2 1

I ! ! | R i i {
Frometod coiiivsiaiins ciiinieian nee cenieneene. Diagram I From d 10 €..1e cav-asseevenniacn senesivassnsnnsssoe. Diagram [
Fromatoc..... ... cie e meeseriavisaecennes. Diagram {01 From 10 ¢... evevneee cvsns ceiasies sesenewas +ao. Dingram II
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TABLE IX.—ASTORIA.

% SMALL EDB TIDE, OR FROM SMALL HIGH WATER TO SMALL LOW WATER. FROM SMaLL LOW WATER TO LARGE HIGH WATER. E
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TABLE IX—PORT TOWXSIEND.
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Example VIL—Thus, in Example VI, the high water of February 7 was found to be 3.3 feet above
mean low water., The declination being south, diagram I applies, and this high water is the small one. To
obtain the fall of the next low water or small low water, we enter Table IX, for San Francisco, with 04. of
moon’s transit, and two days after the greatest declination in the first part of the table, and find 1.9 foot,
which will be the difference in the height of this .high and low water. Entering with the samc transit and
day in the second part, we find 3.0 feet, which is the rise of the large high above the small low water; the
difference between 1.9 and 3.0, or 1.1 foot, is the difference of height of the two successive high waters.

It is easy to see how, in this way, the soundings of a chart can be reduced to what they would be
approximately at all the successive high and low waters.

TIDES OF THE GULF OF MEXICO.

On the coast of Florida, from Cape Florida around the peninsula to St. Mark’s, the tides are of the
ordinary kind, but with a daily inequality which, small at Cape Florida, goes on increasing as we proceed
westward to Tortugas.  From the Tortugas to St. Mark’s the daily inequality is large and sensibly the same
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giving the tides a great resemblance to those of the Pacific coast, though the rise and fall is much smaller.
Between 8t. Mark’s and St. George’s island, Apalachieola entrance, the tides change to the single-day class,
ebbing and flowing but once in the twenty-four (lunar) hours. "

At 5t. George’s island there are two tides a day, for threc or four days, about the time of the moon’s
declination being zero. At other times there is but one tide a duy, with a leng staud at high water of from
gix to nine hours. From Cape St. Blas to and including the mouth of the Mississippi, the single-day tides
are very regular, and the small and irregular double tides appear only for two or three days, (and frequently
even not at all,) about the time of zero declination of the moon. The stand at high and low water iz com-
paratively short, seldom exceeding an hour.

To the west of the mouth of the Mississippi the double tides reappear. At Isle Derniére they are distinct,
though a little irregular for three or four days near the time of the moon's zero declination. At all other
times the single-day type prevails, the double tides modifying it, however, in the shape of a long stand of
from six to ten hours at high water. This stand iz shortest at the time of the moon’s greatest declination,
sometimes being reduced to but one hour. At (faleasicu the tides are distinetly double, but with a large
daily inequality. The rise and fall being small, they would often present to the ordinary observer the same
appearance as at Isle Dernitre. At Galveston the double tides are plainly perceptible, though small, for five
or six days aft the time of the moou's zero declination. At other times they present the single-day type,
with the peculiarity that, after standing at high water for a short time, the water falls a small distance, and
stands again at that height for several hours, then continues to fall to low water. Sometimes it falls very
slowly for ninc or ten hours following high water, and then acquires a more rapid rate to low water. At
Aransas Pass and Brazos Santiago the single-day tides prevail. Small, irregular, double tides are only per-
ceived for two or three days at the moon’s zero declination. At all other times there is but one high water
in the day, with a long stand of from six to nine houars, during which there are often small, irregular fluctu-
ations or a very slow fall. In the following table the mean rise and fall of tides at the above stations
are given.

The highest high and the Iowest low water occur when the greatest declination of the moon happens at full
or change; the least tide when the moon’s declination is nothing at the first or last quarter. The risc and fall
being so small, the times and heights are both much influenced by the winds, and are thus rendered quite
irregular.

TABLE X,

Rise and fall at several stations on the Gulf of Mexico.

Mean rise and fall of tides.

Stations. :
Mean. Atmoon’s greatest; At moon’s least
‘ declination. " declination.

| :
Feel, | Pet. | Feet.
St. George's island, Florida .o oo e oiie e 1.1 i 1.8 j 0.6
Pensacolts, FIOTidaeeuas cecoen mcmans aace cmmmmecaemns anns commnn 10 i 1.5 0.4
Fort Morgan, Mobile bay, Alabama. .. onecceeaccaoeanaan-s 1.0 | L5 0.4
Cat is1and, MiSSIBSIPPL - - -« «ocoes coemen eememe e e e e 1.3 ‘ 1.9 0.6
Southwest Pass, Louisiana .ccee: cocuanmoeecommmmvenantacaraans 1.1 1.4 0.5
Isle Dernidre, Louisiana.aecoe crccac e cscameoncs savemmmmmnnn 1.4 2.2 ! 0.7
Entrance to Leke Calcasieu, Louisiana.__ - . _oooo oo ... _.. 1.9 2. 4 i 1.7
Galveston, TeXAS «oe oo cn ceoececameaoan e e 1.1 ,1 1.6 ! 0.8
Aransas Pass, TEXAB euveer comncciconer conons anmnns seccer cnmnas 1.1 | 1.8 0.6
Brazos Santiago, TeXas .. eoovur coment commce e e e man 0.9 1.2 ! 0.5
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TO DETERMINE THE RISE AXD FALL OF THE TIDES FOR ANY GIVEN TIME FROM
HIGH OR LOW WATER.

It is sometimes desirable to know how far the tide will rise in a given time from low water, or fall in a
given time from high water, or to approximate to the time which has clapsed from low or high water, by
knowing the rise and fall of the tide in the interval. If the proportion of the rise and fall in a given time
were the same in the different ports, this would easily be shown in a single table, giving the proportional rise
and fall, which, by referring to Table I, showing the rise and fall of the tide at the port, would give the rise
and fall in feet and decimals. The proportion, however, is not the same in different ports, nor in the same
ports for tides of different heights. The following Table XI shows the relation between the heights above
low water for each half hour for New York and Old Point Comfort, and for spring and neap tides at each
place. TUnits express the total rise of high water above low water, and the figures opposite to each half hour
denote the proportional fall of the tide from high water onward to low water. For cxample, at New York,
three hours after high water, a spring tide has fallen six-tenths (sixty-hundredths) of the whole fall. Suppose
the whole rise and fall of that day to be 5.4 feet, (Table T;) then three hours after high water, the tide will
have fallen 3.24 feet, or three feet three inches, nearly. Conversely, if we have observed that a spring tide
has fallen three feet three inches, we may know that high water has passed about three hours.

TABLE XI.

Giving the height of the tide above low water for every half howr before or afier high water, the total
range being taken as equul to 1.

New York. Old Point Comfort.
Time before or e
after high water. i
Spring tide. Neap tide. | Spring tide : Neap tide.
- :

h. m ‘
0 0 1. 00 1.00 1.00 1. 00
0 30 0.8 p. 98 0.98 0. 98
10 L0.94 0.93 0.95 0. 94
1 30 L .89 0.86 0. 88 0.87
2 0 0. 80 0.72 0. 80 0.78
2 30 i 0.72 0, 59 0.70 0. 68
3 0 | 0.60 0. 45 0.59 0.57
3 30 0. 49 0. 31 0.49 0.44
40 booe3s 019 0.37 0. 34
4 30 1 0.28 i 0.10 0.26 0. 22
5 0 Lo | o002 0.17 0.13
5 30 0.09 | 0.00 0.08 0.05
6 0 0.05 oo 0.03 0.01
6 30 0.00  |icemenmmen. 0,00 0.00

TIDES IN COASTING.

By observing the time of high water and low water along the coast we find the places at which they
are the same. The map of co-tidal lines (Sketch No. 65, C. 8. Rep., 1857) shows that it is high water nearly
at the same bour all along the coast from Sandy Hook to Cape Cafiaveral; of course not in bays and harbors
and up the rivers, but on the outer coast.

It is high water exactly at the same hour all along the line marked XTI, seen on the chart, near Sandy
Hock, and north and south of Hatteras, and, with small interruptions at Cape Loockout and Cape Fear, all the
way to near Cape Cafiaveral. The same line extends eastward to near Block island, and south of Nantucket,
and then passes away from our coast. At full and change of the moon, along this line, (approximately,) it is
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high water at twelve o’clock, Greenwich time, the local time of high water depending upon the longitude of
the place; or, to speak more correctly, in the average of a Iunar month it is high water so many hours after
the time of the moon’s passing the meridian of Greenwich. By these lines, called co-tidal lines, we can deter-
mine what tidal currents the navigators must expect to meet in coasting; and for this purpese we divide the
ports of the coast into two sets, those south and those north of New York.

The sailing lines of coasters, bound to southern ports this side of the straits of Florida, are marked upon
the map, and also those bound through the sounds to eastern ports, and outside to Halifax and European ports.

VESSELS TO AND FROM PORTS SOUTH OF NEW YORK.

‘South of Sandy Hook, New Jersey, the line of XII hours is nowhere more than 18 miles from the
coast; that of X1§ nowhere more than 35 miles; that of XI§ nowhere more than 48; and XTI nowhere more
than 110. The distance of these lines of XII to XI hours (corresponding within four minutes to VII and
VI of New York time,) for different parts of the coast, is shown from Table A, where the first column gives
the name of the place, and the second, third, fourth, fifth, respectively, the distances of the co-tidal lines of
X1I1, X1%, X14, and XTI hours. The distances are measured from the ports on perpendiculars to the co-tidal
lines. They may be taken as if measured on the parallel of latitude at all the points for the line of XII
hours, and at all between Sandy Hook and Cape Hatteras for the lines of XI# and XI3 hours.

A.
Distance from coast, mecasured on perpendicular to co-tidal lines.
Names of locations.
At XII hours. At X1I% hours. { At XI§ hours. At XI hours.
Nautical miles. Nautical miles. Nautical miles. Nawiical miles.
8andy HOOK . +vaces cemueeacnnercmcs comn sans mnnn 12 32 53 100
BArNEZAt cc v o ceeimn e semmar eas neus e 2 29 39 78
Oape May e e cmucarsracsncancsccconnces cmnoan 15 30 46 92
Cape Henlopen - - oo evcomacmccc e mccaacmmas 18 33 47 92
AGBALEAZUC - - - eemm o s mme e e e e mees 7 22 36 82
Cape Henry o aauens coeniiccescccnccsaccaecamnas 12 28 43 100
Cape Hatteras. coee acccvmcamnacans trummme sacemel e mee———————- 8 20 63
Ocracoke inlet.....cocon.o et mmmemmmmmmsemma|ccamcccemaem——a- 11 26 71
Cape Lookout_ . . et ccaccmaee ] mm— e ————a 7 18 56
Beaunfort entrance, North Carcliog. ceceae ccnann.. 6 15 24 63
CaAPE FeAT. et ceemce mcccmnccaacr semamemreoemee]cmmmccmcam—m e . [ 16 55
Cape ROman .. ceee cocmnvcacncccnscnnn eeermesss|cmmmearecam———- 10 21 67
Charleston light - o oo iioi e 3 15 27 70
Port Royal entrance. ccc..ccsecessccmcamvenace- ) 17 29 78
Tybee entrance. ccerceecccen vocamacecnsacenns = 6 17 31 82
8t. Mary’s entrance - caceceae vovea- e meamn. 12 25 40 110
8t. John's cnbrance. en.. ... e emmccmacma————- 17 35 48 e iemaaen -
Cape Callaveral. c e vcereuerereoecarrearons eme- 16 B RPN BRSPS R
Cape Floridaacccceeens ccmeccmnneseve smnmeanens | imancmasann cemei]| suem cncemmnman- cemmememesmtomaslneaccmranann -

The co-tidal lines are in such directions that at 10, 20, and 30 miles from the coast, between Sandy Hook
and the 8t. John’s, there is but a variation of seven minutes, and even to Cape Cafiaveral only of eight
minutes.

Keeping ten miles from the shore the coaster would pass from 12 hours at Sandy Hook to 11 hours 45
minutes at Hatteras, and inerease again irregularly to 12 hours 7 minutes at the St. John's, as shown more
exphmﬂy in Table B. These three tracks of 10, 20, and 30 miles are inside of the cold wall of the Gulf
Btream, and generally in the cold current, except at Cape Caiaveral.

15c¢c s
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B.
Co-tidal hour at 10, 20, and 30 nautical miles from the
coast, perpendicular to the coast.
Names of stations. -
Ten miles off. Twenty miles off. | Thirty miles off.
h. m. h. m. h. m.

Bandy HooK..ceevraaveoecomermammnacceaaccncanvenrsoenns noas 12 0 11 52 11 45-
BaArNe@at.ccce oo e mcccmmecceceoasn smen mm e emae eeeecmcem——. 11 52 11 44 11 35
CapE MBY o e aa o oo e iceneiaame me e amaae s 12 5 11 53 11 45
Cape Henlopen .ueeeer ccnieccne ccoececmnr camamncenaan [ 12 7 11 57 11 48
ABAteAgUe . o ieiecenciaciacmmomae ...-..._-; .............. 12 11 48 o 11 87
[07:1, 190 S5 3 .- 12 5 11 48 11 42
Cape Hatteras ..oceaeecencn -a vaeomanone S 11 45 11 30 11 22
Ocracoke inlet.ccmes acccnrunar cencme somenc sonnnt cuncer cnceann- 11 47 11 36 11 25
Cape LOOKOWt _ ... cecens e e e am—annn 11 45 11 30 11 20
Beaufort entrance, North CaroliD® caweeoamccecoimmnecccamaaaa. 11 55 11 38 11 25
Cape FeAr cameceacccrnmransrccramennmruncecmmac=a=s wersmmens 11 38 i1 25 11 18
Cape Roman._._... 11 45 11 33 11 24
Charleston light Il 52 11 38 11 25
Port Royal entrance. ..o .ca-ceemaccacccmccocmeaconns ans e 11 57 11 45 11 32
Tybee entrance. ..o cemccamccencccccassmansaassannmessnese . 11 55 11 43 11 30
St. Mary’s entrance.ccvecee cormemcnvaeas veestmmmcm e mmmm - 12 8 11 57 11 47
Bt. John's entrance.._._.__ camaee s ememcacsammensesenmam—.- 12 7 11 57 11 50
Cape Cafiaveral. ..ooo. oeer coomimeatceee comccmemammmmaaee 12 8 cecmmenemceaam—- rcemecmemamcanan
Cape Flotida. oo e icorat i cmcmm e ricemeemvrc cmcne e I3 10 Jeccceeccmaccc|cccmacmmnce e

1t follows, then, as a general thing, from these two tables, that the coaster, in passing from Sandy Hook
to the St. John’s, would have the tides the same, within some fifteen minutes, as if he remained at Sandy
Hook; so that leaving, for example, at high water, he would, according to the elapsed time, have the ebb
and flood alternating every six hours and a quarter, nearly, as if he had remained near Sandy Hook. As
the flood tide sets in generally to the northward and on shore, and the ebb to the southward and off shore,
he would know by the time that elapsed from his departure and the period of the tide at which he started,
what tidal currents he might expect to meet as he passed along the coast. This, of course, is not peculiar to
Sandy Hook as 2 point of departure, but would be true for any of the entrances given in the table, taking
care not to mistake the time of tides within for that at the entrance.

By referring to George W. Blunt, esq., 1 have obtained the tracks of sailing and steam vessels passing from
New York to ports to the south of it, as shown by the lines on the chart accompanying this paper. (See
Sketch No. 65, C. S. Rep., 1857.) Tracing these on the map of co tidal lines, I have determined how the
navigator would find the tides as he passes from port to port. The results are shown in the annexed table,
(C,) in which the port between which and Sandy Hook the mariner passes is at the head of the table, and,
at the side, the place off which the co-tidal hours will be found, as stated in the table.
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C.

Co-tidal hours on sailing lines measured on parallels of latitude of places named in the first column,
between New York and—

of— e O
Delaware {Chesapeake; Ocracoke 1 Cape Fear. | Charleston. . Savannah. 8t John’s. J Cape
bay. bay. iniet. ‘ | Florida.
1
h. m. A, m. homo | h. m. h. m. 4 b m A m. h. m.
Bandy Hook...ovveruiienr vt misinecnieiene| 12 5 | 12 5 12 5 \ 12 5 1 5! 1 5 12 5 | 125
Barnegat . . . 157 | 11 57 57 | 11 57 11 57 M o570 1157 11 57
Cape May.... 12 10 11 52 11 45 | 11 45 1L 45 | 145 {11 45 11 45
Cape Heniopen. ..., .. 11 51 IL43 | 11 43 1043 | 11 43 ] 1 4 11 43
Ascateague ... ,. 11 55 1 33 l n s | 11033 n 33 1 33 11 33
Cape Henry .. 12 13 1124 | 11 24 1 24 11 24 11 24 11 24
Cape Hatteras .. 11 48 | 11 48 o4 148 11 4B 1 48
Ocracoke inlet ., 11 42 | 11 42 11 42 11 42
Cape Lookout ...... oo 32 1 24
Beaufort entrance .. i 11 32 11 24
Cape Fear..u, cunssssn |11 24 1m0
Cape ROMBO ....ecesvenss ! 1 19
Charleston light. .... .. [ I T

Port Royal entrance. ,.
Tybee entrance.......
8t. Mary’s entrance, ....
8t. John’s entrance . ..
Cape Caffaveral ..
Cape Florida .seeesvineencacans saas sesseiteser.]raennn panens

11
11

Thus from Sandy Hook to Delaware bay, starting with 12 hours 5 minutes, off Barnegat there would be,
at the same instant, 11 hours 57 minutes, and off Cape May 12 hours 10 minutes, so that the navigator would
have the same succession of tides whether he remained at Sandy Hook or passed onward to Delaware bay, or
whether he came from Delaware bay to Sandy Hook. So from Sandy Hook to Charleston he will find, at
the same instant, 12 hours 5 minutes at Sandy Hook, 11 hours 57 minutes off Barnegat, 11 hours 45 minutes
off Cape May, and so onward upon the parallels of latitude for the scveral points. For all practical pur-
poses, then, of coasting, the succession of the tides, and, of course, of the tidal currents ¢f flow and ebb, will be
the same as if the navigator remained stationary. Leaving at low water he will meet the flood for 6 hours
15 minutes, and then the ebb for another 6 hours 15 minutes, and so on. It is the simplest of all rules that
has thus come out of this investigation. 'That remarkable change of the temperature between the waters of
the in-shore cold current and the warm waters of the Gulf Stream, occurring in so short a distance that
Licutenan¢ Bache called it the ¢“cold wall,” takes place at distances off the coast of from 170 to 29 miles
{see Table D,) between Bandy Hook and Cape Cafiaveral, measured, from the several points named in the
table, at right angles to the direction of the course, or measured along the parallels of latitude of the poiuts,
at distances from 195 to 28 miles, between Assateagne and Cape Canaveral, (Table D.) The points where
the parallels north of Assateague meet this division line have not been accurately determined.

The annexed table shows these distances measured at right angles and on the parallels.
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D.
Distance from coast to ¢ cold wall’’ of Gulf Stream, off-— Measured at right | Measured on par-
angles to coast. | allel of latitude.
Nautical miles. Nautical miles.

Sandy Hook scu... Necmmeomames saveme somnan reeome anan P eeemmmen 170 Jeceeccecmvmcmnna
Barnegat. e e i cce e teccmeameeccmeae mmmnen e n. eveee taamceamanmacnmnen ) 515 N R
CRPE MY e e e ot e ctns come cetnmccamcaacacenn cves semoor cc e ans sasmar sene annn 137 |eccecceeaas cmm—a
Cape Heulopen 137 |ccemmmecaacea
ASBALEALIC or e i i cmeeeeme e mamaneareccamaaaa eercmesnccsmammcn aan PR 95 195
Cape Henry ..... N mmmt c e mmemeremes - te et e e mm e emmmeseeees seme aeenrene oean 92 107
Cape Hatteras L oo et oo i e eieeaiemeenccmeane—. 30 31
Ocracoke inlet .oecus oo ucuicomcevacrsaacee rocevanenn snnn 53 ' 52
Cape Lookout.....coua. ou e e e m e se e e m e am ;. e e o ——— 53 . 65
Beaufort entrance. oo, oo s e e e e emmee. cmmemn cmee ceencmm————— 3
Cape FeaTeeomar cave caneccen vma 54 97
Cape ROIMAN « s o ces tomcee toc e mremse ccon mcmmca commcs ccmmansamman cmmeos mm—n m e 57 103
Charlest'n Hight ommee comeer ceomee e vcce it ccccccas cmcamm e et sene e 61 95
Port ROFal entrance. .. oce coen e e accecs s mmamac s cmmmm.encmneaom—an amm—— 79 97
Ty Bee BN TaANCe et oo e ceceae cemcce v ean eremnr seamns amm—en emmmn : 79 85
B Ml Brccnes cmee cacesammcr sosans memame acascnneamanon mese nmmmsoman mmmaenes 90 87
Bt JODI B et o cmn c e e te e e i e et e e e e e e e cmae e —mmm e 85 82
Cape (URAVEIBl. e ey oo cebecenscccsemus cmamas toenan e vomm amauet vnoomeomas cann 29 28
Cape Florida . o e o e et cete eace rrmsemamcmaa s e sann|rermonmmcecam——n|om—aema———a—n———

The coasting line of thirty miles keeps inside of the cold wall all the way to Cafiaveral, and all the routes
traced on the chart from Sandy Hook to southern ports are on the inside of it. The Gulf Stream lines, as
drawa on the chart, show how the route to Bermuda and to the Bahamas cuts the alternate bands of warm
and cold water of the Gulf Stream.

Vessels to and from ports east of New York.

The plate shows the sailing lines of vegsels bound from New York to eastern ports and to Halifax,
outside. The annexed table (1) gives the Greenwich time of high water oft the several points nagned in the
first column on the routes to and from the places named in the heading of the table. The distances are
measured at right angles to the co-tidal curves.

E.
i
: Co-tidal hours on sailing lines between New York and—
off— ! ,

i Newport. New Bedford.| Nantucket. Boston, Portsmouth. | Portland. | Halifax.
) i

: h. m h. m h. m. A m ho m h m ko m
Sandy Hook ... ...... e g [P PRSPPI 12 5
Throg's Point.caceeecaa.. 5 16 16 16 16 16 16 16 16 16 16 16 16 |....- RS,
Fisher's island ... .__._. . 13 48 13 48 13 48 13 48 13 48 13 48 |eeeercnas
Block island.....cooea oo i 12 16 12 16 12 16 12 16 12 16 12 16 11 30
MOnOmOY e e e ema e | S PO Do 16 10 16 10 | 16 10 | ooo..o-.
Cape COd.nnmmmeanennn. i ........................ e eanaas 14 35 14 35 | 14 35 | 12 15
Cape AND .evcceuoccnan-. ’ ....................... SIURRSUPNY P [ 15 00 14 40 ... .
Portland oo oo e ‘ ........................ | cvemecenece] 16 830 |ieveemae--

{ I
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In passing from New York to an eastern port the first great change in the tides and tidal currents is
between the East river and Long Island sound; the difference between Governor’s island and Negro Point,
on Ward’s island, at the eastern entrance to Hell Gate, is two houra and forty-five minutes. Between this
point and Throg’s Puint the change is small. The mariner is now in the full tide of the sound, and between
Throg’s Point and Fisher’s island therc is a difference of time of but two hours and twenty minutes, the
greatest part of which is at the head of the sound and at its entrance—that is, near T'hrog’s Point and Fisher's
island. From off New London to off Sand’s Point the difference is but one hour and forty minutes; so that
if the mariner, instead of remaining at Throg’s Point, passes onward to Fisher's izland, he would lose but
half & tide in the whole passage. In other words, hc would have the same suceession of rise and fall, according
to the time elapsed, whether stationary or passing onward, within two hours and a half, or less than half a tide.

The tidal current lines show that even a less allowance is to be made for the change of current than for
the change of tide; the difference in the change of current between Throg’s Point and Fisher’s island, along
the middle of the sound, being of no practical importance. Passing out of Long Island sound the tidal
hours grow earlier, uatil off Block island that of Sandy Hook is again reached. The co-tidal line of Sandy
Hook and Block island being the same, it is the struggle of the same tide through New York bay and the
narrow East river, and obstructed Hell Gate, and through Fisher’s island and Long Island sound, and to
Throg’s Point. The tidal currents meet near Throg’s Point.

The lower part of Narragansett bay has the co-tidal hour twelve hours, nearly. Buzzard’s bay has
nearly the same co-tidal hour, the tide wave reaching the shore at nearly the same time all around the bay.

It would be impossible to give in a small compass 2 minute aceconnt of the tides of Martha’s Vineyard
and Nantucket sound. In general it may be said that as far as Holmes’s Hole and Wood's Hole they
resemble those of Block Island sound, and afterwards those of Monomoy, at the eastern entrance; but this
gencralization is unsatisfactory without more details than there is space here to give. In these sounds takes
place the remarkable change of between three and four hours, the greatest change of our coast, dislocating, as
it were, the times of high water at places south and west and east and north of Nantucket. The whole of
this change takes place between the eastern entrance of Nantucket sound and the western of Martha's Vine-
yard, giving rise to quite a complex condition of both tides and currents, which it has occupied much time to
unravel. The dominant co-tidal liue of our coast, from Block island to Cape Cafnaveral, is that of 12 hours
of Greenwich time; that of our eastern coast, from Nantucket to Passamaquoddy, is, in general, 15 hours.
Passing out of Nantucket sound, coasters carry nearly the same co-tidal hour to Cape Cod, and thence vary
their time about half an hour in passing to Boston, to Portsmouth, to Portland, or to Passamaquoddy. It
has long been known that the tidal almanac for Boston might practically be used for castern ports.  Vessels
~from New York to Halifax, and New York to Europe, which keep outside, and should keep well off the
Nantucket slioals, and off George’s, as shown by the track on the chart, vary their co-tidal hour but little,
keeping between the lines of 12 and 114 until gquite well on their course, and beyond Cape Sable. The
same rule will apply to their case as has been given for vessels betyeen New York and a southern port.

APPENDIX No. 13.

REPORT TO THE SUPERINTENDENT BY ASSISTANT L. F. POURTALES. IN CHARGE OF THE FIELD
AND OFFICE WORK, RELATING TO TIDAL OBSERVATIONS.

CoasT Survey Orrice, October 1, 1R63.

Sir: I have the honor to submit the following report on the field and office work performed by the tidal
party under my charge during the past year.

Field-work.—The tidal stations occupied during the past year have been the same as stated in my last
report, viz: Kastport, Me, Boston, Mass., New York, Old Point Comfort, Va., San Diego and San Francisco,
Cal, and Astorin, Oregon, All of these stations are permanent ones. No temporary stations were estab-
lished or occupied, with the exception of those connected with the hydrographic parties, but which do not
come under the charge of this division.

The station at Eastport remained in charge of Mr. R. H. Talcott until November 1, 1862, when Le was
ordered to the field. His place was supplied by Assistant E. Goodfellow, who is still in charge of the station.
He continues also the magnetic obeervations at that station. During some severc weather in the past winter,
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the protection afforded by kerosene oil in the float-box of the tide-gauge proved insufficient; the oil by
becoming thick impeded the motion of the float. The experience of former winters proves, however, that
this will occur only in exceptional cases.

The observations in Boston have, as usual, been carried on with the greatest regularity, and have offered
no incident worthy of notice. The same may be said of the stations at Governor’s island and Old Point
Comfort, though in a less degree, as the self-registering gauges in those places are now liable to be inter-
fered with by the numerons vessels landing at the wharves.

The observations on the western coast have been very satisfactory. They are still in charge of the same
observers, under the supervision of Captain G. H. Elliot, of the corps of engineers, U. 8. A.

Information was reeeived last spring from the provost marshal of Brashear city, Louisiana, that the self-
registering tide-gauge formerly in usc at Last island, and supposed to have been seized by the rebels, had
been turned over to him by the former obscrver, H. P. Wilson. A reply was sent requesting the provost
marshal to forward the tide-gauge to this office, and to inquire into the loyalty of Wilson, so that a balance
due to him since the beginning of the rebellion might be paid. No answer was received, probably on accoun®
of the military movements in that neighborhood. Further steps have, however, been taken in the matter.

The following table gives a recapitulation of the obscrvations received at the office during the years
exclusive of those taken by the hydrographic parties:

| -
| < } S & | Time of occupation.
l L g | EZ .
Section. Name of station. | Name of cbserver, & L& g | &
‘* 3 I 2 3 ‘ =
[ = |22 =
i £ 3 8 ° From— To— <
| 2 | & 1 &
1 {1862. . 1863.
) R, ‘ R. H. Talcott, E. Godfellow..| 8. R. Perm. | Oct. 1....1 Sept. 30-_ 365
Bston dry dock. .... ....; T. E Ready Box. j...do...i..do...... .. doemnn 365
) 3 R Governor's islaud, N. Y--E S B |eo-doaeccdOcncaa ot do.caca. 365
Brooklyn, N. Y. % ____ ... | R.T. Bassetb.ooowe o oooeo .. Box. |...do-..}..d0.n... [ PO 365
II......| Oid Point Comfort, Va..oo| M. C. Ki€.erees commenamnnee SR f...do.eioc@0ceccoodOaaoo. 365
X.o.... Sun Diego, Cal-oooccen... AL Casoidy oo aeees 8. B laeedOcan B0 e do_ caue- 365
San Francisco, Cal. .. _... l H E Ubrlandt. e cneeceaa.. S.R. l...do...|..do...... [ . SN 365
XTI eeeen Astoria, Oregon ... .... ; L. Wilson « oo e e ! S.R. (...do. . j..do.._..._. e 1 T 365
] 1 i

* Day tides for comparison with Governor's island.

Qffice-weork.—The persons employed in this division during the year were R. 8. Avery, J. Downes, P.
II. Donegan, M. Thomas, 8. D. Pendleton, aud F. R. Pendleton.

Mr. R. 8. Avery continued the work on a discussion of the diurnal tides of the western coast. He was
afterwards engaged in finishing the reductions of some of the stations which had been interrupted on the
southern coast, so as to deduce the final results, and in revising the work of others, and bringing it up to date
for other stations still oceupied.

Mr. J. Downes was engaged in reading off the sheets from the self-registering tide-gauges, and reducing
the results. He was detached from this division on the first of June, and put in charge of the archives.

My, P. II. Donegan made ordinary reductions of tides, and did miscellaneous work until the first of June,
when he took up the reading from sclf-registering tide-sheets, which up to that time had been done by Mr.
Downes.

M. Thomas was chiefly engaged in copying the readings of the self-registering tide-gauges according to
8 uniform system for preservation in the archives, and has also done otber copying of a miscellaneous character.

8. D. Pendleton continued to make the reductions of the tides of the western coast until August 1.
Having then resigned, the continunation of that work was put in the hands of F. R. Pendleton on the 15th of
September.

Very respectfully, your obedient servant,
L. F. POURTALES,
Assistant United States Coast Survey, in charge of tidal division.

Prof. A. D. Bacug, LL.D., Superintendent United States Coast Survey.
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APPENDIX No. 14.

REPORET OF ASSISTANT J. E. HILGARD, IN CHARGE OF THE OFFICE, AND SUB-REPORTS OF THE
CHIEFS OF OFFICE DIVISIONS.

CoasT SurRVEY OFFIcE, Washington, Nuvember 1, 1863.

Dear Sir: I have the honor to submit herewith the annual report of the operations of the Coast Survey
office, which has remained under my charge during the past year.

From the detailed statements of the work done In its several branches, it will appear that while no effort
has been spared to meet the extraordinary demands for information and special maps and charts arising from
the military and naval operations of the national forces, the regular progress of the office-work has been kept
steadily in view, although prosecuted with a reduced foree, and a correspondingly lessened expenditure.

In the general direction of the office, I have been ably assisted since June by I’rof. F. A. P. Barnard,
general assistant, who has besides had the immediate charge of the lithographing and miseellaneous divisions,
upon which branches the burden of the calls arising from the present war mainly falls.

I have received acceptable aid from Assistant A. M. Harrison, who during the intervals of field-work
relieved me in the immediate direction of the drawing division, and from Sub-Assistants P. C. F. West, J.
S. Bradford, and C. H. Boyd, who at diffcrent times during the year have been temporarily attached to the
office, and have aided in preparing information for the use of other departments of the publie service.

The clerical duties of the office have been efficiently performed by Mr. V. E. King, assisted at different
times by Messrs. J. A. Sample, H. Ogden, and Wm. Gadsby, jr.

My acknowledgments are due to Samuel Hein, esq., the disbursing officer of the Coast Burvey, and to
Joseph Saxton, esq., the assiatant in charge of the office of weights and measures, whose experience and
advice has at all times been freely available; and to the chiefs of divisions for their prompt co-operation in
the dircction of the work under their charge, a detailed account of which is now presented.

Yours, respectfully,
J. E. HILGARD,
Assistant Coast Survey, in charge of affice.

HvproaraprHic piviston.—The operations of this division, which embrace the planning and preparation
of sheets for bydrographie surveys, their verification when the work has been plotted, the verification of the
reduced hydrography for engraving, the preparation of sailing directions, and all bydrographic notes for
charts, and all other matters pertaining specially to hydrography, have continued to be under the efficient
direction of the hydrographiec inspector, Captain C. P. Patterson. Two dranghtsmen have been employed
under his immediate dircetion, whosc occupation during the past year may be thus stated:

Mr. Arthur Balback has made verifications of original hydrographic sheets, examined and corrected proofs
of maps and charts to be publiched, brought up to date charts published showing additional surveys, and
has examined original hydrographic records with reference to discrepancies on original and publizhed charts.
He has selected soundings for reduction of original sheets to represent the character of the bottom; verified
and corrected reduced hydrographic drawings; has laid down sailing lines and current stations on the various
charts preparing for publication. He has, besides, compiled comparative maps and sketches, and prepared
tables showing the depth at certain inlets, bars, etc., of the coast of the United Statcs.

Mr. Louis Karcher has been engaged in making projections for hydrographic parties in the field; has
plotted original hydrographic work; made reductions of that of the Potomae river for engraving ; assisted in
the verification of original charts and reduced drawings; made tracings of parts of the coast for the use of
the navy, and is at present engaged upon the reduction of the hydrography of a part of the Florida reefs.

TipaL pivisioN.—This division has been, as heretofore, under the charge of Assistant L. F. Pouartales;
its operations, relating to general discuesions of tides, are carried on under the immediate direction of the
superintendent, while the office derives from it the data required for surveys and charts. The following is a
report of occupations of persons employed:

Mr. R. 8. Avery was engaged in the discussion of the diurnal tides of the western coast. He afterwards
took up the reduction of the permanent stations to deduce the final results of those of which the series has
been interrupted on the southern coast, and to revisc and bring up to date those made by different computers.

Mr. Jokn Downes was engaged in reading off the sheets from the sclf-registering tide-gauges and
redueing the results until the 1st of June, when he was put in charge of the archives.
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Mr. P. H. Donegan made ordinary reductions of tides and miscellaneous work until the 1st of June,
when he took up the reading off of the self-registering tide-sheets made up to that time by Mr. Downes.

M. Thomas was chiefly engaged in copying the readings of the self-registering tide-gauges, according
to a uniform system, for preservation in the archives, and has also done miscellaneous copying.

8. D. Pendleton continued to make the reductions of the tides of the western coast until August 1.
The continuation of that work was put in the hands of F. R. Pendleton on the 15th of September,

CompuTiNG DIVISION.—Under the continued direction of Assistant Ckarles A. Schott this division has
kept up its usual efficiency. The force has been diminished by the discontinuance of the services of Mr. J.
Wiessner. The computations of current work have nevertheless been kept up, and while some of the more
refined adjustments of geodetic work have been postponed, the astronomical work has been keptup to date.

The perfect organization and system of work in this division has allowed Mr. Schott time to render val-
uable services in other branches of the survey. TUnder instructions from the Superintendent, dated January
21, he commenced a trigonometrical survey of the fortifications of the Distriet of Columbia, both for heights
and positions, in the last week of January, and completed the work before the close of May. Early in June,
and again during the kast week of that month, he was engaged on magnetic surveys of certain iron vessels,
and afterwards made magnetic observations in the State of Maine, under instructions from the Superintendent,
dated June 20. The statistics of his field-work are given elsewhere in this report.

In the office he has computed and discussed the results of the experiments for length and expansion of
the standard bar; submitied three reports on the magnetic survey of iron-clad vessels, and one on local
deflections of the plumb line at astronomical stations in Sections I, IT, I11. All calls by observers for office
information connected with this division have been attended to. The duplicates of records of the astronom-
ical, geedetic and magnetic work of the survey are under his immediate care, and number 1,485 volumes,
kept in 49 cases.

A detailed statement of the work done by each computer is herewith presented.

Assistant Theodaore W. Werner completed the computation of the new triangulation up the Connecticut
river; sepplied L. M. Z. computations to Mr. Ferguson’s triangulation, near Washington, 1862 ; and made
progress with the new triangulation on the sea-coast of New Jersey of 1861. He also prepared an sbstract
of the primary angles at stations Sandford and Mount Tom, 1862; completed the reduction of the triangu-
lation east of Mount Desert, 1860-'61-°62, by Mr. Webber, and calculated the heights as far as data
permitted; computed the triangulation of Assistant Boutelle, in the vicinity of Eastport, 1861, and that of
Assistant Greenwell, of the island of San Clemente, 1860-'62.

Myr. Eugene Nulty reduced the transit observations at stations Mount Tom and Sandford, and brought
out the azimuth and latitude for those places ; deduced the longitudes for some stations on the western coast
from the observations of the solar eclipse of May, 1854; and made progress with the computation of the
triangulation of Penobscot bay by Assistant McCorkle, in 1862.

My. James Main revised the time and azimuth computations at stations Azimuth Point, on Monterey
bay, Point Hudson, Mount Tom, Sandford and Lummi island, and the latitude computations of stations
Wachasett, Humboldt, Point Hudson, Lummi island, Mount Tom and Sandford; introduced improved star-
places into the latitudes of Cape Florida and Sand key; made a preliminary reduction of longitades of
Coast Survey stations from observations of the solar eclipse of July, 1860; made a second computation of
the magnetic observatiuns at Apalachicola, Eufaula, and Barkley No. 2; attended to some miscellaneons
magnetic and geodetic computations ; and completed the reduction of the magnetic observations for horizontal
force at Key West, from February, 1860, to date,. He was on leave of absence during July.

Dr. Gottiteb Rumpf attended to the preparation of the annual statistics of the geodetic work, to the
insertion of the new geographical positions in the registers, and to miscellaneous geodetic information required
for the field parties; made an adjustment of the primary triangulation from Kent island to the mouth of the
Potomac, and of the triangulation of that river as far as Blakistone light; adjusted the geographical positions
of Sections V and VI to a continuous series; computed Mr. Schott’s observations for heights and position of
the fortifications of the District of Columbia of 1863, and computed a new series of L. M. Z. for points of
the primary triangulation for a special investigation between Sections I and II.

Mr. Jokn Wiessner made progress with the least square adjustment of the primary triangulation, near
the Epping base, and assisted on the adjustment of the Potomac triangulation, (upper part.) His services
were discontinued on the 19th of November last. e had been connected with the computing division since
January, 1853, and especially commended himself to this division by his mathematical acquirements, uniform
industry, and close attention to business.
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Mr. E. H. Courtenay attended to the clerical duty of the division, and supplied duplicates of original
records, principally of work prior to 1843. He accompanied Mr. Schott as recorder on his triangulation of
the fortifications of the Distriet, and on his magnetic survey in June and July in Section L.

R. Freeman attended to the copying of the records of the geodetic survey.

Deawing Division.—This branch of the officc has been under the immediate direction of the assistant
in charge, relieved at times by Assistant A. M. Harrison, when not engaged in ficld-work. Much credit is
due to the intelligent zeal of Mr. W. 1. Bright, clerk of the divizion, in arranging the details of the work.

The occupation of the several draughtsmen, whose number has remained the same as last year, is given
below, followed by a synopsis of the several maps, charts, and sketches that have been worked upon during
the year. Seventy-five sheets have been in hand, of which forty-four are maps and charts of the regular
series of publication, twenty sketches or diagrams, and nine maps for lithographing.

Assistant M. J. McClery has drawn the hill topography on photographed outlines of coast maps No. 7,
Muscangus bay to Portland, Me., and No. 11, Plymouth to Hyannis, Mass., on a scale of ;5355 to be reduced
by photography to that of ;3355 He has also drawn the hill-work for the finished map of Barbstable
harbor, Mass., scale 5535, and is now engaged in filling in the details upon a photographed outline of coast
map No. 53, Rattlesnake shoals to St. Helena sound, 8. C., scale z5i55.

My. E. Hergesheimer, as heretofore, has had charge of the preparation of tracings from plane-table sheets
for the photographic reduction with generalized details adapted to the reduced seale, and in that department
of the work has been engaged upon the following coast maps and charts of the regular o4}, series, viz :
No. 7, Muscongus bay te Portland, Me.; No. 8, Seguin island to Kennebunk Port, Me. ; No. 10, Cape Ann
to Plymoutk harbor, Mass.; No. 21, New York bay and harbor; No. 47, Bogue inlet to Barren inlet,
N. C.; No. 53, Rattlesnake shoals to St. Helena sound, S. C.; also upon the map of Hudson river,
trom New York to Haverstraw, scale zgls¢, and Kennebec and Sheepscot rivers, Me., scale ;5ls5- He
hachured the finished map of Dutch Island harbor, Narraganset bay, R. l., scale 15lgp. and has drawn
a sketch of photographical signe for the use of plane-table parties. He has generally verified the engraved
topography, arranged the general lettering for all the maps in process of engraving, and has been engaged
upon diagrams, projections for field parties and projections on copper, and superintended the drawing of a
map, on a scale of 4555 of the environs of St. Louis, Mo., for the military authorities. From June to
August Mr. Hergesheimer was in the field, engaged upoun the special survey for defences at Philadelphia.

Mr. A. Lindenkokl has drawn the preliminary chart of part of the western coast of the United States,
from Puint Pinos to Bodega Head, including the Bay of Ban Francisco, scale 554,553 continued the hydro-
graphy upon general coast chart No. X, Straits of Florida, scale y54% 55> and that of the topography of No.
X1V Pensacola bay, to the Mississippi Delta, La. He has drawn four of a series of five sailing charts of
the Atlantic aud Gulf coasts, scale 550555+ and reduced additional hydrography for coast chart No. 8,
Seguin island, to Kepnebunk Port, Me., as well as to preliminary sea-coast chart No. 3, Cape Small Point to
Cape Cod, Mass., scale 5554555 He has also drawn, for engraving on stone, a map of the mountain region
of Tennessee and North Carolina, a military map of Southeastern Virginia, a sketch of the approeaches to
Fort Wagner, Morris island, 8. C.; has made additions to the preliminary charts of the Gulf of Mexico, in
four sheets, scale ;g5lp5, 2and to the progress sketches of the several sections, and has been engaged upon po
jections for field parties, projections on copper, verifications, and projects. In addition to Mr. Lindenkoht’s
regular office-work, he was assigned to special ficld duty on scveral occasions, and was engaged upon the
survey of Rosier’s Bluff and vicinity, Potomac river, for the engineer department, on the defences of Balti-
more city, Md., and since the 3d of October has been on duty with Lieutenant J. R. Meigs, corps of engi-
neers, in West Virginia.

Mr. L. D. Williams has completed the drawing of preliminary chart of San Francisco bay, (upper
post,) seale g4 34y, and continued the topography of Hudson river, sheet No. 1, from New York to Haverstraw,
seale 451,y ; selected and traced, for reduction by photography, the hydrography of Hudson river, sheet No.
3, from Poughkeepsie to Glasco, scale 35kgg: and made the annual additions to the Congress map. He has
also been engaged upon projects, projections for field parties, projections on copper, and verifications.

Mr. H. Lindenkohi, who has alternately been employed in this and the lithographic division, has reduced
the shore line of the preliminary chart of Gray’s barbor, W. T, scale ;51555 the hydrography of Port
Royal sound, including Beaufort, Broad, aud Chechessee rivers, S. C., scale 35355 (additions,) and selected
and traced for reduction by photography the hydrography of part of Kenncbee and Sheepscot rivers, Me.,
scale ;glge. He engraved on stone the military map of South Eastern Virginia, and the military map of

16 cs
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the mountain region of Tennessee and North Carolina. He traced for lithographic transfer Charleston
harbor, 8. C,, seale 15355, and added additional work to numerous lithographic drawings on stone. He has
also been engaged upon tracings and statistics, and made additions to the chart of Hampton Roads, embracing
the mouth of James river, Va,, scale ygdoq.

MMr. F. Fairfux has completed the preliminary charts of Bristol harbor, seale ,45)45, and Coasters’
Harbor island, Narraganset bay, R. L, scale 55504, and drawn in outline the map of Dutch Island harbor,
(Narragansct bay,) scale oo He has also completed the finished map of Calibogue sound and Skull creek,
8. C,, secale 55lg, and 74dgg. and traced for photographing the topography of Rockland harbor, Mc., scale
wougs- He has also been engaged upon tracings, projections for field parties, and miscellaneous work, and
has now in hand a tracing of sheet of Bodega bay, Cal.. scale z5%55.

Mr. F. Engel, while temporarily attached to this division, has made the progress sketch showing the
primary triangulation of Sections I and II, and prepared projections for ficld parties, projections on eopper,
and diagrams.

Mr. W. B. McMuririe was engaged in plotting hydrographic work, on tracings, and on miscellaneous
lithographic transfers, and has finished the preliminary chart of Bodega bay, Cal., seale g3y Since June
29 has been on duty at Philadelphia, compiling the surveys for defenves of that city.

Mr. E. Willenbucher was assigned to duty in the office in June, since which time he hag been engaged in
plotting hydrographic sheets, from the original notes, of Hudson river, N. Y., and Rockland harbor, Me., and
in tracing and coloring maps required for the military or naval services.

Mr.J. W. Maedcl has been principally engaged in making tracings, under Mr. Hergesheimer’s direction,
of original sheets for photographic reduction, and in other miscellaneous work.

Mr. T. R. Smith was engaged, under Mr. Hergesheimer’s direction, in making tracings, and in drawing
a map of St. Louis and approaches, Mo., on the scale of the original surveys, until June, when he resigned,
and was replaced by Mr. J. H. Logan.

Messrs. F. Petingale, B. Hooce, and W. Fairfaz have been engaged upon tracings, lettering plane-
table sheets, statistics, and other miscellaneous work.

Mr. Petingale resigned on the 9th of March.

List of maps and sketches completed or in progress in the Drawing Division during the year ending Novem-
ber 1, 1863, arranged in geographical erder.

Name. Scale. ‘ Description. Remarks.

BECTION 1.—Coast of Maine, New Hampshire, Massachusetts, and
Rhode Islund.

Progress sketch A, (primary triangulation).....ocoooe oL, 1-1, 000, 000

Progress sketch A bis, northern part %secoudary triangulation, topog-

Progress sketch A bis, southern part raphy, and hydregraphy___.. 1-400, 000

Sheepscot and Kennebec rivers, Me... ... ... ... ... ... 1-40, 000 | Finished map........ In progress; out-
Lne by pho-
tography.

Rockland harbor, Me. .. oo i 1-20,000 j...... o1 Y Do.

Baranstable harbor, Mass. (hill topography)... ... ... ... ...... 1-20,000 |...... [ 1 T, Completed ; out-
line by pho-
tography.

Coast map and chart, No. 7, Muscongus bay to Portiand barbor,Me....|  1-80,000 | Finished map and chart.| In progress ; out
line by pho
tography.

Coast mayp and chart, No. 8, Seguin island to Kennebunk Port, Me.... 1-80,000 |.......... [ [ P Do.

Coast map and chart, No. 10, Cape Ann to Plymouth harbor, Mass. . 1-80,000 |.......... do.......... Do.

Coast map and cbart, Nu, 11, Plymouth harbor to Hyannis harbor,

Mass. ..o ... 1-80,000 |-.--...... s [c PR Do.
Preliminary sca-coast chart, No. 3, Cape Small Point, Me., to Cape
Cod, Mass. oo i e ——a——a 1-200, 000 . Preliminary chart..... Additions.

Dateh Island harbor, Narraganset bay, R.I.oo...o.. ..o ..., 1-19, 600 | Finished mMap........ Completed.

Bristol harbor, Narraganset bay, R. L ... . . ... ... ... .. ... 1-20, 000 | Preliminary chart. ... Do.

Coaster’s harbor, Narraganset bay, R. L. . .. ..o oL.._. 120,000 ... ..., do.o.ooi... Do.

SECTION I1.—Coast of Connecticut, New York, New Jersey, and Del-
aware, north of Cape Henlopen.

Progress sketch, Connecticut river...... ... cooviiiiioll] 12200, 000
Progress sketch, Hudson river, (in two paits)..oocvoeveioeancnnn.. 1-100, 000
=200, 000

Progress sketeh, coast of N. J.ouoooen.cie i cvinnoioiaaaoll] 14400, 000
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List of maps and sketches completed or in progress in the Drawing Division during the year cnding Novem-
ber 1, 1863, &c.— Continued.

Name. 1 Scale. \‘ Deseription. ] Remarks.
! 1
B Wi S i
SECTION II—Continued. l | !
! i !
Coast map and chart, No. 21, New York bay and harbor............ I 1-80,000 . Finished mapand ehurt.; In pmgress;olxllt-
| : I line by 0-
. | | tography. P
Hudson river, No. 1, New York to Haverstraw. . .. ... ..o ... | 1-60,000 | Finished map........ { In progress.
Hudson river, No. 2, Haverstraw to Ponghkeepsie_ . .. ... ........; 1-60,600 ; Preliminary chart.....| Completed.
Hudson river, No. 3, Poughkeepsie to Glasco. ... _.... ... ...... 140,000 [, [ T RO i Do.
Atlantic coast, sheet No. IT, Nantucket to Cape Hatteras.... ... ... 11,200,000 | ... .. s 0 P Do.
Phelps’s ledge and Great Eastern Rock, off Montauk Point, L. L...._.... [ 1-40,000 l Sketeh ... .. . .. Do.
SrcTioN III.—Coast of Delaware south of Cape Henlopen, Maryland : ‘
und Firginia north of Cape Henry. }
t
Progress sketeh C_ .. ... i i I 1-400,000 | I
General coast chart, No. IV, Cape May, N J., to Currituck sound. | i |
North Caroling. . ..o oot oot it et cameeamaa e evaimmeem e i 1-400,000 | Finished chart......_. | In progress.
Potomae river, shect No. 2, Piney Point to Lower Cedar Point....... I 1-60, 000 | Preliminary chart. ... i Completed.
Potomac river, sheet No. 3, Lower Cedar Point to Indiun Head .- ... 1~60, 000 f ........ [ Lo T Do.
Potomac river, sheet No. 4, Indian Head to Chain Bridge..-......... 1-40,000 | Finishe d map....._..| In progress.
Hampton Roads and James river entrance. oo .oo.oooeioieannnann. ‘ 1-40, 000 | Preliminary chart..... i Completed.
Metomkin inlet, Va. .. e i 1-20, 000 ] Finished map.....-.. I Do.
Militury map, southeastern Va. ... ... ... .oi....i.. e For engraving on stone.i Do.
1
SECTION IV.—Coast of Virginia south of Cape Henry, and North |
Carolina north of Cupe Fear. | ‘
Progresssketch 1. ..o . i 1-400, 000 E
Coast apand chart, No. 47, Bogue inlet to Barreninlet, N. C..... ... 1-80, 000 | Finished map........ Phatographic re-
duction of to-
pography com-
Coast map and chart, No. 48, Barren inlet to Lockwood's Folly inlet, pleted.

NG e e e i retae it e cmcaamc cemeaecmae e naaas 1~80,000 |...... [ 7 PR Lithographic out-
lines and hy-
drography com-
pleted.

Oregon inlet, N. C.oo e e cec e e amames 1-20, 000 | Preliminary chart. ... Completed.
Mountain region of North Carolina and Tennessee...o .. . ocooeooliiaia i For engraving on stoue. De.
SECTION V.—Coast of North Carolina south of Cape Fear, South
Carolina and Georgia.
Progress sketch B voces ioae et i e 1-600, 000 |
Coust map and chart, No. 53, Rattlesnake shoals to St. Helena sound, i
B e e e e e e e e emae e 1-80, 000 : Finished map.--..... In progress; out-
lire by phe-
tography.
Coast map and chart, No. 54, 8t. Helena sound, 8. C., to Ossabaw
80und, (A eeime oo iiii ittt ibcie e e eeecmnaeean ] 180,000 oLl L Do.
Port Royal sound, including Beaufort, Broad, and Chechessee rivers, !
R O 6 113 15) 1. S 1-60, 000 | Preliminary chart. ... | Completed.
Calibogue sound and 8kull creek, S. C., (ononesheet) .............. 1-20, 000 | .
1-40, 000 | Finished maps.....---; Do.
Wassaw sound, 8. C ..o e oo oinirit tiirce e nceaemaem e e 1-40, 00 | Finished map........ J In progress; out-
! ! e by pho-
! ! tography.
Charleston harbor, (lithographic edition). .o cecvvmanioai s 1-10, 000 , Special map for Sin‘l‘% Completed.
operations.
Atlantic coast, sheet No. I11, Hatteras to Mosquito inlet, Fla_ ... ... 1-1, 200, 000 ! Pre]piminm*y chart_.... !\ Do.
St. Helena sound, S. €. vn v e e e e oo o oo 140,000 | .. ... ' £ S . In progress.
SECTION VI.—Coast of Florida, from St. Mary’s river to St. "Jo- E
sepk’s bay. i
Progress sketch F, (reefs and KCyB)..ueeeereacancenanaceraeranaas| 1-400,000 )
Generayl coast chart, No. X, Cape Florida to Cape Sable, Fla. ... .... 1-400, 060 | Finished map and chart.| In progress.
Atlantic coast, sheet No. IV, Mosquito inlet to Key West, Fla.._..... 1-1,200, 000 @ Prelimipary chart. ....: Completed.
Sontheastern part of the Gulf of Mexico, including the Straits of i | < odt
Florida, (AQaitions) e e v oe e oo e ne e oo e e e e 1-600,000 §.oeveeeedOoeeconnns Lithographicedi-

tion completed.
SECTION VIL —Coast of Florida west of St. Joseph’s bay, and Ala-
bama east gf Mobile bay.

Progress sketech G.........: T e e e e e et 1-660, 000
Genem} coast_chart, No. XIV, Choctawhatchee hay, Fla., to the i
Misnisgippl déltin, oo oo oot i e 1400, 000 | Finisbed chart.....--- In progress.
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List of maps and skhetches completed or in progress in the Drawing Division during the year ending Novem-
ber 1, 1863, §c—Continued.

Namne. Scale. Deseription, Remarks.
SECTION VII—Continued.
Northeastern part of the Gulf of Mexico, (additions).......eeceemeo.| 1-600,000 | Preliminary chart. ... Lithographic edi
tion completed.
SECTION VIIL-—Coast of Alabama west of Mobile bay, and Missis-
sippi and Louwisiuna east of Vermilion bay.
Progress sketeh Hoo ool i e 1-600, 000
Gulf coast of the United States, eastern sheets...... ... ..... 1-1,200, 000 | Preliminary chart. ... Completed. .
Northern part of the Gulf of Mexico, (aAAEORE) - oo mamessnsseen 12600, 000 |oonae. Aol e Lithographic edi-
tion completed.
Military map of the Gulfl Department...cooovn oo fiiia et Fnr engraving on stone. Do.
Map of St. Louis and approaches, Mo.. oo ool 1-10, 000 ' Military map for Gcn~ Completed.
i eral-in-chief.
SECTION IX.—Cauast of Louisiana west of Vermilion bay, and Texus.
Progress sketeh T.._ . . iiiiieeeeiienn. 1-600, 000
Gulf coast of the United States, Western sheet ..o ... ..o 1-1, 200, 060~ Preliminary chart. ... Completed.
Northwestern part of the Gulf of Mexico, (additions)............_... 1-600, 000 j.eenn--. & (L Lithographic edi
tion wmpleted
SECTION X.—Coast of Culifornia.
Progress sketch J, (from San Diego to Point Sal).............. ... J-600, (00 B
Progress sketch J, (tfrom Point Sal to Tomale =) 1-600, 000
Pacific coast, from Bodega Head to Point Pinos, mchxdmg the lmv of
San Franeisco and its approaches. ... ool 1-200, 000 | Preliminary chart..... Completed.
San Francisco bay, Cal.,, (upperpart) ... .ol oo it 150,000 ... ... Ao v ot Do.
Bodega bay, Calo. oo oo o0 e e aem e me e i eann 1-30,000 J.canoo . Ao Do.
Tomales bzn, L P 1-30, 000 j ... ... dooeeeeaa ot Do.
SecTION X1.—Coust of Orvgon and Washington Territory.
Progress sketeh K .. L i cieeaeiaean 1-600, 000
Progress sketeh K bis. oo e i 1-600, (00
Koos bay, OYegom . ... L i iiemeaeaan. 120, 000 | Finisbed map......._. Completed.
bla} s harbor, W, T. oo e . - 1-40, 000 | Preliminary chart. .... In progress.
Miscellancous.
Diagram illustrating the results of experiments on the expansion and
contraction of drawing PAper. ... ... L. am v eae e aaa Diagram... ... ... Completed.
Topographical signs for the use of vopographers. ... oo .ol Specimen drawing.... Do.
Gulf stream . oL i 1--5, 060, 000 | Diagram. . ... ... In progress.
Congress map, (additions up to date). ... ... .ol l.o.l. 1-1,500,000 |oeeericaonenoaaaa.oo. | Completed.
[

E~xcravine Division.—This division has remained under the charge of Mr. Edward Wharton, assisted in
clerical duties by Mr. G. J. Pinckard. The engraving of the regular series of maps and charts has made

steady progress during the year, although proseeuted with a diminished foree.

The number of engravers,

which was twenty-three during the preceding year, has been reduced to nineteen. A detailed statement of the

occupation of each will be found below.

The practice of engraving from photographic reductions of large scale drawings has been continued with

increased satisfaction and suaccess.

finished coast charts on Toeoo Scale, are now engraved in that way.
The system of engraving figures by means of punches, in place of cutting them with the graver, has

The greater portion of the charts, and particularly those of the series of

been further perfected during the year, and has been fully adopted for second-class charts, with a great reduc-
tion of expense. Of the maps accompanying this report, the series of “sailing charts” No. 18 to 23, and
others, have had the soundings engraved in this way. Another advance in lessening the expense of engraving,
by the application of mechanical means, has been made in the use of a pantograph of superior construction,
adapted to engraving outlines upon copper on a reduced scale by direct copying from the drawing.

During the year ending October, 1863, the engraving of the following finished maps and charts has
been eompleted, viz: Portland harbor, Me., y5d55; Duteh Island harbor, Narraganset bay, R. I, yg¥ss5
coast chart No. 36, Chesapeake bay, No. 6, from the bay entrance up to York river, gglgg; coast
chart No. 71, Floxida reefs, from New-found Harbor key to Boca Grande key, g5dgy; San Pablo bay, Cal.,

zoo5e s and Koes bay, Oregon, 55 lag.
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In addition to these, two charts of the Atlantic coast, on a scale of 50006 eXtending from Nantucket
to Mosquito inlet, have been engraved.

The following mape and charts have been prepared for preliminary cditions: Dristol harbor, R. 1.,
5595 Lotomac river, sheet No. 1, from the river entrance up to Piney Point, 5355 ; IPotomac river, sheet
No. 2, from Piney Point to Lower Cedar Point, 45¥55 ; Potomac river, shect No. 3, from Lower Cedar Point
to Indian Head, 55d¢y; Rappabanneck river, sheet No. 5, from Occupacia ereck to Deep ereck, 5lss3
general coast chart No. IV, from Cape May to Cape Henry, ;58503 Calibogue sound and Skull creck,
8. C.,, 35%90 and g5kgq; Port Royal entrance, Beaufort, Broad, and Chechessee rivers, 8. C., 5 55 ; Pacific
coast, from I’oint Pinos to Bodega Head, sooa05 upper part of San Francisco bay, ;43555 Drake’s bay,
Cal., yg409; Bodega bay, Cal., ;534y; and Gray’s harbor, W. T., 15455, And the following sketches have
been also engraved, viz: Phelps’s Ledge and Great Eastern Rock, off Montauk Point, 44355 Metomkin
tnlet, Va., yqdgy; Oregon inlet, N. C., 55355 ; Southwest Pass, Mississippi river, 5524q-

Congiderable progress has been made upon the following important charts, viz : Kennebec and Shecpscot
rivers, Me., 53553 coast charts Nos. 7, 8, 9, 10, and 11, scale z5i55» extending from Muscongus bay, Me.,
to the southern extremity of Cape Cod, Mass.; Barnstable harbor, Mass., 35355 ; coast chart No. 21, New
York bay and harbor, z5355, 88 a finished chart; Hudson river, sheet No. 1, from New York to Haverstraw,
+o505; coast chart No. 37, from Cape Henry to Currituck, z5345 ; general coast chart No. X, Florida reefs,
from Key Biscayne to Biarquesa,s Ke) 8, voooog s coast chart No. 93, Lakes Borgne and Pontchartrain, La.,

The engraving of the fullowmg dmrts has been commenced, viz : Newport harbor, R. T., ooy Hudson
river, sheet No. 3, from Poughkeepsie to Glasco, ;58,5 coast chart No. 29, from Green Run inlet to Little
Machipongo inlet, Md., 35355; Hampton Roads and Elizabeth river, Va. ;155 ; Potomae river, sheet
No. 4, from Indian Head to Litle Falls, j5d5¢; coast charts No. 47 and 48, embracing a portion of the
coast of North Carolina, from Bogue inlet to Lockwood’s Folly inlet, o545 ; coast chart No. 53, from Rattlesnake
shoals to St. Helena sound, 8. C., ¢4dqy; chart of the Atlautic coast, No. 4, from Mosquito inlet to Key
West, 54050 and chart No. 5, embracing the Gulf of Mexico entire in two plates, y55iygy, and coast
chart No. 100, Point au Fer to Marsh island, La., g5tq5-

The engraving force has been principally employed as follows:

Mr. McCoy, topographical engraver, completed the topography upon the eastern half of coast chart No.
11, g5is5 from photographic reductions, embraciug Cape Cod, Mass. Mr. McCoy has since returned to”
Europe.

Myr. Rollé, topographical engraver, has been principally employed upon the continuation of the topo.
graphy upeun coast chart No. 9, from Cape Neddick to Cape Anu, Mass., c4lsy, and coast chart No. 11,
from Plymouth to Hyannis, Mass., z5455, and has commenced the outlines of coast chart No. 29, from
Green Run inlet to Little Machipongo inlet, Md., g4ksq-

Mr. Ketght, letter engraver, has engraved additional soundings upon coast chart No. 8, from Seguin
island to Kennebunk Port, Maine, HO{m—n; completed the notes and general lettering upon eoast chart No.
21, New York bay and harbor, ——500, additional soundings upon ceast chart No. 71, from Newfound
Harbor Key to Boca Grande Key, 55505 & portion of the lettering upon coast chart No. 100, Yoint au Fer

to Marsh island, La., g5t the soundings, title, and general lettering upon upper part of S8an Francisco
bay, Cal,, ~sbow; the soundings, title, notes, and general lettering upon a chart of the Pacific coast, from
Point Pifios to Bodega Head, Cal., 55¢550: ard miscellaneous corrections and additions to other plates.

Myr. Enthoffr, topographical engraver, has continued the topography upon coast charts Nos. 7 and 8,
from Muscongus bay to Kennebuuk Port, Maine, ;5354; has engraved additions and corrections upon coast
charts Nos. 32 and 33, embracing portions of Chesapeake bay, 5igg. and is at present employed on con_
tract upon topography of coast chart No. 21, New York bay and harbor, g5i55.

Mr. Sengtellor, topographical engraver, has completed the topography upon coast chart No. 37, Cape
Henry to Currituck, .1 sosoo s Mmiscellaneous corrections upon other plates, and is at prment engaged upon
the outlines of coast chart No. 53, Rattlesnake shoals to St. Helena sound, 8. C. entirely from
photographic reduetions.

Mr. Phillips, topographical engraver, has completed the topovraphy upon coast chart No. 93, Lakes
Borgne and Pontchartrain, La., 5355 and also that of coast chart No. 100, Point au Fer to Marsh island,
La., rgi53-

My, Metzeroth, topographieal engraver, completed the views upon San Pablo bay, Cal, zgigs; and

i B(JUOB’
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completed also the sand upon Portland harbor, Maine, 55357 ; upon coast chart No. 2, New York bay and
harbor, g5lgs; and upon general coast chart No. IV, from Cape May to Cape Henry, 4uqgpy besides
miscellaneous corrections in topography and sand. During a portion of the year Mr. Metzeroth has been

abseut from the office on account of ill health.

Mr. Evans, topographical engraver, engraved the topography upon Koos bay, Oregon, 55855+ and has
continued the topography upon Hudson river, sheet No. 1, from New York to Haverstraw, +oeogy upon
which he is at present engaged.

Mr. Barnard, topographical engraver, completed the sand upon coast chart No. 36, Chesapeake bay, No.
6, from entrance to York river, gz5b,g; & portion of the sand upon coast chart No. 21, New York bay and
harbor, gdgy; all the sand upon Potomae river, No. 1, from entrance to Piney Point, z5445; a portion of
that upon Potomac river, sheets Nos. 2 and 3, from Piney Point to Indian Head, 3355 and additions and
corrections in sanding upon various plates.

Mr. A. Maedel, topaphical engraver, has engraved the topography upon Potomac river, sheets Nos.
2 and 3, from Piney Point to Indian Head, 45, 8 portion of that upon sheet No. 4, from Indian Head to
Little Falls, 553553 all the topography upon Dateh Isiand harbor, R. L, t5d57; and the outlines upon coast
chart No. 47, and coast chart No. 48, extending from Bogue inlet to Lockwood’s Folly inlet, N. C., 5540,
and some miscellaneous work.

Mr. Kondrup, misecllaneous engraver, has engraved the outlines upon general coast chart No. IV, Cape
May to Cape Henry, 55gug; the outlines upon upper part of San Franciseo bay, Cal., 55553 has engraved
with the pantograph the shore-line upon chart of the Atlantic coast, sheet No. 2, from Nantucket to Cape
Hatteras, (wgogog. and is continuing the outlines upon coast chart No. 10, Cape Ann to Plymouth, Mass., 45355-

Mr. E. A. Maedel, letter engraver, has completed the soundings and general lettering upon general coast
chart No. IV, from Cape May to Cape Henry, yypgoy; the notes upon upper part of San Francisco bay,
Cal., sg5hgp; corrections and additions in hydrography, and lettering upon Portland harbor, Me., s5iq4,

and 2 large amount of miscellaneous work; figures upon steel plates for dies, from which punches are struck,
and is now engaged npon the soundings of Kenucbec and Sheepscot rivers, Me., 15855-
Mr. Petersen, miscellaneous engraver, has engraved additions to the soundings of Portland harbor,
Me., 155509 the soundings, titles, gencral lettering, and notes of Potomac river, sheets Nos. 1, 2, and 3, from
entrance to Indian Head, ;lg5; the titles, notes, &e., upon Dutch Island harbor, R. I., y5lgg, and upon
" Gray’s harbor, W. T, ;5lg5 and some miscellaneous work, and is now engaged upon the title, general
Jettering, and notes of Calibogue sound and Skull creek, S. C., 35kss and j5o50-
Mr. Bartle, topographical engraver, completed the sand upon Barnstable harbor, Mass , 55455; Petaluma

*20000
and Napa crecks, Cal., 3585 and upon Bodega bay, Cal, g5d4q; all the outlines of chart of Pacific coast,
from Point Pifies to Bodega Head, Cal, 55giygg; 8 portion of the outlines of upper part San Francisco bay,

Cal,, 5355 and of chart of Atlantic coast, No. 4, from Mosquito inlet to Key West, 3535995 the shore-line
of Calbbogue sound and Skull creek, 8. C., 55355 and g5is5, and of Gray’s harbor, W. T., .ols5; and is
now employed upon the topography of Barnstable harbor, Mass., z5345-

Myr. Benner, miscellancous engraver, has cngraved the shore-line and sand of Hudson river, No. 3, from
Poughkeepsie to Glaseo, ;5igg; the sand of Tomales bay, Cal, zghgys; of Dutch Island harber, R. I,
S TT and of Rappahannock river, shect No. 5, from Occupacia creck to Deep creek, 5355; besides pro-
gress sketches and miscellaneous work,

Mr. W. A. Thompson, topographical engraver, bas completed the hill curves, woods, &c., upon Drake's
bay, Cal, 4g5555; the outlines of Newport harbor, R. I, 35d55; and of Potomac river, sheet No. 1, from
entrance to Piney Point, ;5355 the topography of Metomkin inlet, Va., 553545 of Oregon inlet, N. C,,
sobog; and of Southwest Pass, Mississippi river, sglgy; and engraved with the pantograph the shore-line
of the charts of the Atlantic coast, Nos. 3 anud 4, from Cape Hatteras to Key West, 553505 and of the
Gulf coast in two parts; and has also engraved the sand upon two of these charts, Nos. 2 and 3, besides
progrees sketches and miscellancous work.

Mr. Sipe, miscellaneous engraver, has completed the notes, &ec., of Mount Hope bay, R. 1., 15i5q; the
outlines, titles, general lettering, and notes of Bristol harbor, R. 1., w5t and of Hatteras inletﬁ, N. C,
wouoe; the lettering of Dutch Island harbar. R. L, 15dgs; the notes of Bodega bay, Cal., z5lqy, and the
title, notes, and lettering of Southwest Dass, Mississippi river, 35355, and miscellaneous work and progress
sketches. A portion of the year Mr. Sipe was employed in the printing division of the office.

Mr. J. G. Thompson, miacellaneous engraver, has engraved the outlines of Dutch Island harbor, R. 1.,
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1obon; of Bodega bay, Cal, zgls5; of Gray’s harbor, W. T., ;1. the shore-line and all the
lettering of approximate co-tidal lines Atlantic coast; the lettering and eand of Metomkin inlet, Va.,
w5ogs; 1he notes of Oregon inlet, N. C., zoeoor besides progress sketches and misecllancous work, and is
now engaged upon the shore-line and lettering of Port Royal entrance, &c., 8. C., .1

Mr. Buckle has puuched the figures of soundings upon the following plates, viz: Newport harbor, R. T,
zoues; Dutch Island harbor, R. I, Toowos Bristol harbor, R. 1, 55340 Great Eastern Rock, off Montauk
Point, ;5150; Hudson river, No. 3, from Poughkeepsie to Glasco, ;5i55; Hampton Roads and Elizabeth
river, Va., ;5lsq; Oregon inlet, N. C., zotoo; Hatteras inlet, N. C., 55lo5; Port Royal entrance, &e., 8.C.,
sovog; Calibogue sonnd and Skull ereck, S. C., sov05 and y5igy; Southwest Pass, Mississippi river,
sodon; Bodega bay, Cal, 35855 Gray’s harbor, W. 1., godeos and upon the charts of the Atlantic
coast, Nos. 2, 3, and 4, and of the Gulf coast in two parts, besides some misccllaneous work and
practice.

Mr. Davis, apprentice, has engraved the plate of approximate co-tidal lines, Gulf of Mexico; the lettering
of Great Eastern Rock, off Montauk Point, s0bog> besides work upon progress sketches, and miscellancous
work and practice.

List of maps, preliminary charts, and, sketches engraved or engraving during the year ending October 31,
- 1863, arranged in order of sections.

Name. : Scale. ! Description. ’ Remarks.
SecTIoN 1. ‘
!

Progress sketch A, (primary triangulation). ......ooooo ... __..__.. 1-1,000,060 | Sketch ...... ..._.... . Engraved.
Progress sketch A bis, (upper) (additions)- ... _. ... .. ..... ... 1-400,000 |.._. do__..._______.._.t Do.
Progress sketch A bis, (lower) (additions) . ... . ... .. I 1400, 000 ... dOweoon. oo . Do.
Kennebec and Sheepscot rivers, Maine._._ ... .. . ...~ ‘ 1-40, 000 | Finished chart_.._ ... i Engraving.
Portland barbor, Maine. ... ... . . . . . Il TTtttetn ! 120,000 | Finished harbor chart..| Engraved.
Coast chart, No. 7, Muscongus bay to Portland, Maine. ... ........ : 1-80,000 | Finished chart.__.__..| Engraving.
Coast chart, No. & Seguin island 1o Kennebunk Port_ .. ............ ‘ 1-80, 000 %)0.
Coast chart, No. 9, Cupe Neddick to Cape Ann.. ... .. .. .. : 1-8t, t00 Deo.
Coast chart, No. 10, Cape Ann to Plymouth barbor.._..___.. .. .._. : 1-80, 000 Do.
Coast chart, No. 11, Plymouth barbor to Hysanmis harbor....__..__. . | 1-R0, 000 Do.
Barnstable karbor, Mass. ... ... .. . .. ... .. 77" 1 1-20, 400 | Do,
Duteh Island harbor, Narraganset bay, R. Lo oo .o ........._ ; 1-30,000 ... ... do..o....l.LL ! Engraved.
Biistol harbor, Narraganset bay, R Toeeeoooooo oo oo : 120,000 : Preliminary chart..... ; Do.
Newport and Coaster's harbor, Narragunsct bay, R. I 1-20,000 ........ do.._........ Engraving.
SEcTIiON II. : i
|
Progress sketch, New York bay and Hudson river, (additions). .. .... } 1-160,000 ¢ Sketch...oo. . ... Engraved.
b 1-200, 000
Atlantic coast of the United States, (in four sheets,) sheet No. 2, Nan- ’
tucket to Cape Hatteras_...._... ... . ... .. . ... 1-1,200, 000 | Prelinvinary chart. ... Do.
Hudson river, No. 1, New York to Haverstraw . ... .............. ; =60, 000 ® Finished chart.... . Engraving.
Hudson river, No. 3, Poughkecpsie to Glasco. .- . ..o ..o 1-40, 000 | Preliminary chart. . Do.
New York bay and harbor, coast chart No. 21..._......_ ... . " 1-80,000 | Finished chart..... Do.
Phelps’s ledge and Great Eastern Rock. . ... -..ooooooooooo o 1-40, 600 ;| Sketch | Engraved.
SecTioN IIIL. . f
Progress sketch C, (8dditions). ...oonoeueeeoaeoo o 1—-400,000 | Sketch. ... ... ._.... Engraved.
General chart of the coast, No. 1V, Cape May to Cape Henry..._ . .. " 1-400,000 | General coast chart, !
! | _ (preliminary)....... [ Do.
Potomac river, (in four sheets, ) sheet No. 1, entrance to Piney Point. .| 1-60, 000 | Preliminary chart..... } Do,
Potomac river, (in four sheets,) sheet No. 2, Piney Point to Lower
Cedar Point........._.__ L. . ST 1-60,000 |........ 3 [ S Do.
Potomae river, (in four sheets, ) sheet No. 3, Lower Cedar Point to In-
dinn Head. ... ... . iie oiaii | 1-60,000 | ....... do..oo... ! Deo.
Potomac river, (in four sheets, ) sheet No. 4, Indian Head to Little Falls . 1-40,000 ... ... L1 i Engraving.
Rappabannock river, sheet No. 5, Occupacia creek to Deep creek 160,000 |._ .. _... [ {0 T Engraved.
Coast chart, No. 29, Green Run inlet to Little Machipongo inlet...... 1-80,000 | Finished chart_.__..._, Engraving.
Coast chart, No. 36, Chesapeake bay, No. 6, entrance to York river.. 1-80,000 ... .... [ 1t DI Engraved.
Coast chart, No. 37, Cape Henry to Currituck, N. C.ovnoononnonnnns 1-80,000 ... ..., do.oeo oo . Engraving.
Hampton Roads and Elizabeth rivers, Va. ... .......ooooo oo, 1-40, 000 | Preliminary chart. _._. Do.
Metomkin inlet, Va,.....oo... ... I TTTTmmmtttes 1-20,000 | Sketch- ... ... .._... ; Engraved.
H
SecTION IV. o !
Progress sketch D, (additions)...._..__..._._.. ... ... . ______ ! 1-400,000 | Sketch..........._... Enﬁguved-
Hatteras inlet 1-20,000 |....doceeoeeaian ... ! 0.
Oregoninlet. -« ov.veeeononnean ... ; ~20,000 {....d0 e iee e I Do
Cosst chart, No. 47, Bogue inlet to Barren inlet, N, C 1-80, 000 | Finished chart.._._.._ " Engraving.

Coast chart, No. 48, Barren inlet to Lockwood’s Folly inlet, N. C....| 1-80,000 [...._._. do.cuveniannn.. 0.
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List of maps, charts, and preliminary skelches engraved or engraving, dc~—Continued.

Name. | Scale. : Deseription. Remarks.
SECTION V.
Progress sketeh IS, (additions). ... ..ol L. ! 1-600, 000 ! Sketeheenn o Engraved.
Atlantic coast of the United States, sheet No. 3, Cape Hatteras to
Mosquito inlet. . - 1-1,200, 000 | Preliminary chart. ... Do.
Yort Royal eutran((, e., (additions and corrections).c... ... ... | 160,000 ... ... [ T PN Do.
Calibogue sound and Skull creck, 8. C.oooon il | 1-40,000 |........ docivanninnn. Do.
{ 1-20, U160
Cuast chart, No. 53, Rattlesuake shouls to St. Helena sound, 8. C....: 1-80, 000 | Finished chart........ Engraving.
!
SecrioN VL ;
Progress sketch F, Florida Keys, (additions)...... ... .. __..... \ 1-400,000 | Sketch ... ... ... Engraved.
Atlunt\c coast of the United States, sheet No. 4, Mosquito inlet to }
Key West. . e e 1-1,200, 000 | Preliminary chart.....| Engraving.
General chart of the coast, No. X, Key Biscayne to Marquesas Keys. 1-4040, 000 | General coast chart. ... Deo.
Coast chart, No. 71, Newfound Harbor Key to Boca Grande Key.... l 1-80, 000 | Vinished chart........ Engraved.
SEcTIONS V1I, VIIIL, IX. ) N
Progress sketch H, (additions)..-.oooor ot iiiiiiniinn oo : 1-600, 000 " Sketeb.ovoao ... Engraved.
Gulf coust of the United States, eastern part. ...........o...o._... i 11,200,000 | Preliminary chart. ... Eungraving.
Southwest Pass of the Mississippi river... ... ... ... .. . ... : 120,000 | Sketcho..... ... ... Engraved.
Coast chart, No, 93, Lakes Durgne and Pontchartrain, La_... .. ... | 180,000 | Finished chart... ... Engraving,
Coast chart, No. 100, Atchafalaya bay and Cote Blanclhe bay La....| 180,000 {eeervendOummman .. Doy,
BecTion X.
Progress sketch J, (lower sbeet) (additions). . [, 1-600,000 | Sketch. ... ... _._. Engraved.
Progress sketeh J, (middle sheet) (addltmns) [, 1-600, 000 sdoo Lol Do,
Pacitic coast, from Point Pidos to Bodega Head Caleo ..ol 1200, 000 | Preliminary chart___. Do.
Upper part of San Francisco bay, Cal. . ... ... ..l 150,000 ... ... [0 T Do.
San Pablo bay, Calo oo . ... 1-50, 000 | Finished chart..__.... Do.
Drake’s bay, Cal. oo o el il . 140, 000 | Preliminary chart..... Do.
Tomale’sbay, Cal... .o oo oo . 1-30, 000 | Tiuished chart. ... ... Engraving.
Bodega bay, Cal. oo oooome i i e 1-30, 000 | Preliminary chart-....| Engraved.
Secriox XI.
Progress sketch K, (upper sheet) (additions)- ...l 1-600, 000 | Sketch. .eoovciioa.. Engraved.
Kous bay, Ougou .............................................. 1-20, 000 | Finished chart.. . .... Do.
Gray's Barbor, W. ..t oot ai it e e 1-40, 000 | Preliminary chart. ... Do.
MISCELLANEOUS.
Sketch showing progress of coast survey._......__...._............! 15,000,000 | Sketch...... ... _...| Engraved.
Approximate co-tidal lines, sailing lines, &c., Atlantic coast. ... ... 110,000,000 {.._.do.....ccocooeon go.
Co-tidal lines, semi-dinrnal tides, Gulf of Mexjco__ .. ... ... ... ..., 1-6,000,000 |....do..onutiemnerannn Do.
|
LIST OF COAST SURVEY MAPS, PRELIMINARY CHARTS, AND SKETCHES, ENGRAVED, GEOGRAPHICALLY
ARRANGED, .
1. List of maps and charts engraved.
No. 1. Portland harbor, Me....covueieniiiiiiiiiiiiiiaaain, et eeni e iaenn 1-20, 000
2. Richmond’s island, Me............ ceeaaaes Ceeieea et iare e e 1-20, 000
3. Newburyport harbor, Mass........... et et ieeere e - 1-20, 000
4. Ipswich and Aunisquam harbors, Mass.. ... ....coouneiinanreerivnenenns N 1-20, 000
5. Rockport harbor,............ B < A e e 1-20, 000
6. Gloucester harbor................. Qo oo e e - 1-20, 000
7. Salem harbor. .. .. ............... L3 L A e 1-25, 000
8. Lynnharbor. ..................... do...iiiiiiiiin . et ceeeess 1-20,000
9. Boston harbor, (neW edition,) 1859..d0. .. .. v iniiinn i, e eeiaen 1-40, 0G0
10. Plymouth harbor.”.... e en e do...vvvuenl.. e i aas . 1-20, 600
11. Wellfleet harbor........ ... ....udooe coviii il e 1-50, 000
12. Provincetown harbor. ... . ... .40 . et viiiei ... . 1-50, 000
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No. 13. Bass Riverharbor................. MasE. .ttt it e 1-40, 000
14. Nantucket harbor............ ....... [ 1-20, 000
15. Muskeget channel, (new edition,)......do.....uur it ineenraniann vaniraenns 1-60, 000
16. Hyannis harbor.................... 1 1-30, 000
17. Harbor of Edgartown_.............. do.......... Me reeseeamsee e 1-20, 000
18. Harbor of Wood’s Hole..c.vvrieeaicd@0. it i ettt iaii e iiiees cerranns 1-20, 000
19. Harbor of Holmes’s Hole and Tarpaulin Cove, Mass.. . ... Creteeaea. e . 1-20, 000
20. Harbor of New Bedford, Mass............ P . 1-40, 000
21. Dutch Island harbor, R. X, .. oo inirnne e i iee et ieeinenneans e e 1-10, 000
22. General chart of the coast from Gay Head to Cape Henlopen............... eeees  1-400,000
23. Fisher’s Island sound . . . .,00Dn.. ... oottt iiiriinern sacenrnnnnnianrannns . 1-40, 000
24. Harbor of New London ... .@0. ... ciuieinrinniamierneinenaennaasseennannnn 1-20, 000
25. Mouth of Connecticut river, do. . .. veetin e vt iine tetteetansnnansanennemenns 1-20, 000
26. Harbor of New Haven, Conn., (new edition,) 1852....... ..o viiiiinniennan, 1-30, 000
27. Harbors of Black Rock and Bridgeport, Conn., (new edition,) 1852 ...... .... .... 1-20, 000
28. Harbors of Sheffield and Cawkin’s islands, (new edition,) 1852 .. .. .......ccvunoan, 1-20, 000
29. Huntington bay, N. X... ... ittt tiees it trenncnncannans 1-30, 000
30. Oyster bay or Syosset barbor, N. Y... .. ... ittt i it iieienaanaens 1-30, 000
31. Harbors of Captain’s island, East and West,Conn... .. .... . ..ooviiiiinnenn. 1-20, 000
32. Hempstead harbor, Long Island, N. Y. ... oo ol ittt iiee e, 1-20, 000
33. Hart and City island, and Sachem’s Head harbor, N. Y. .. ... ... ...... 1-20, 000 & 1-10, 000
34. Hell Gate, N. Y. .. i it it it i tnecarcne sametcanannananes 1-5, 000
35. Coast chart, No. 15, Long Island sound —east. ... ... .o i iiiniinieneinnn. 1-80, 000
36. Coast chart, No. 16, Long Island sound—middle..........ccviiiiiieniinian. . 1-80, 000
37. Coast chart, No. 17, Long Island sound—weat. ... ....o.vt i inneinnnnn. .o 1-80, 000
38. Coast chart, No. 18, Long Island, southcoast—west..........c..ciieiinaininans 1-80, 000
39. Coast chart, No. 19, Long Island—middle.. ... .. .. oo ittt iiiiiiancnss 1-80, 000
40. Coast chart, No. 20, Long Island-—east..... Cereaeraa et iiee e 1-80, 000
41. New York bay and harbor, and the environg, N. ¥,, No. 1.......coociiiunnnn. 1-30, 0600
42. Do...... do...... do......- do...... veondo. . No. 2.0, .. ettt 1-30, 000
43. Do...... do......do.......do. cevesedo. Noo 3o e, 1-30, 000
44. Do...... do......do..... do......... do.. No.d.oooiui i iiiaiian, . 1-30, 000
45. Do...... do...... do...... B 1 do..No. 5. .ot i, 1-30, 000
46. Do...... do...... do....... do.......... do..No.6 ..ot 1-30, 000
47. Do...... do ..... do....... do.......... do. e s 1-80, 000
48. Little Egg harbor, N. J. ..o oL i i e e s 1-30, 000
49, Coast chart, No. 25, Delaware bay and river—sheet No. 1, Del... ... ... ... .. .. .. 1-80, 000
50. Coast chart, No. 26, Delaware bay and river—sheet No. 2, Del,, N. J,, and Penn’a.. 1-80, 000
51. Coast ehart, No. 57, Delaware bay and river—sheet No. 3. ... ... ... ... ..., 1-80, 000
52, Do....No. 31, Chesapeake bay, No. 1, (upper series,)............c...c.cenns 1-80, 600
53. Do....No.32.......... do....No.2...... T 1-80, 000
54, Do... Ne.33 . ......... do....No.3...... do .. e 1-80, 000
55, Do....No.35.......... do....No. 5, (lower series,) . ............ciiomn.n. 1-80, 600
56. Do... No.36......... B L . T 1-80, 000
57. Patapseoriver, Md. ... .vt it e i i i et ces eaaen 1-60, 000
58. Harbor of Annapolis and Severn river, Md........ ... iiiiiiiiiiiiant vieen 1-60, 000
59. Mouth of Cheater river, Md... .. ... ciis cirt tietonitnces i cennannnscnnanrsnn 1-40, 000
60. 8t. Mary’s river, Cornfield harbor, and Point Lookout, Md..... .... .... ........ 1-60, 000
61. Rappahannock river—sheet No. 1, from Fredericksburg to Moss Neck, Va..... .... 1-60, 000
62. Do...... do. ...sheet No. 2, from Moss Neck to Port Royal, Va.... .... ... 1-60, 000
63, Do...... do . ...sheet No. 6, from entrance to Deep creek, Va.............. 1-60, 00C
64. York river, from entrance to King’s creek, Va.. ... ... ..ooioen il 1-60, 000

65, York river, from King’s creek to- West Point, Va..........co viinieinnns canes 1-60, 000
1-60, 000

66. Pasquotank river, N.-C..\iooiviiviivan.s

17c¢cs
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No.

67. Coast chart, No. 40, Albemarle sound, N. Com—weBt. .. cevuenrenriroarenennans 1-80, 000
68. Coast chart, No. 41, Albemarle sound, N. C.—east....ociveetr veevrnaennasne .o 1-80, 000
69. Beaufort harbor, N. C...... Cretoeecmtaea et ene e n s e s 1-20, 000
70. Cape Fear river, from entrance to Federal Point, N. C....ccviviiiieiinine vrnnns . 1~30, 000
71. Cape Fear river, from Federal Point to Wilmington, N. C............ e . 1-30, 000
72. Charleston harbor, S. C., (new edition,) 1858.......cccvvuennn e cemeiraanes 1-30, 000
73. North Edisto river, 8. C,, (new edition,) ... iveenereiiiiennsivncoassonns ieens 1-50, 000
74. Ossabaw s0und, Gai.civee veernivecnrreecroneeensnans e, ceeearearan . 1-30, 000
75. Bapelo sound, Ga........ Cteieiaenteateat it nienas ceiiereenes N 1-30, 000 .
76. St. Simon’s sound, Brunswick harbor, and Turtle river, Ga............ ereranenn . 1-40, 000
77. St. Mary’s river, and Fernandina harbor, Fla.. ... ... .. .. oot et . 1-20, 000
78. 8t. John’s river, from entrance to Brown’s creek, Fla. ... ....................... 1~25, 000
79. St. Augustine barbor.... ....... . ... ... T 1~30, 000
80. Key West harbor and approaches.............. o i 1-50, 000
81. Coast chart, No. 68, Florida reefs, Key Biscayne to Carysfort reef. ... .. ... e 1~80, 000
82. Coast chart, No. 71, Florida reefs, Newfound Harbor key to Boca Grande key. ... .. 1-80, 000
83. Entrance to Pensacola bay, Fla. ... ... . ..o i i 1-30, 000
84. Entrance to Mobile bay, Ala_..... .. .. . 0 i e 1-40, 000
85. Coast chart, No. 90, Mobilebay, Ala... ... . oot imiiiaieiainaininnnnnes 1-80, 000

86. Coast chart, No. 91, eastern part of Mississippi sound, Bonsecour’s bay to Round island, 1-80, 000
87. Coast chart, No. 92, western part of Mississippi sound, Round island to Grand island... 1-80, 000

88. Cat and Ship Island harbors, Miss.. vvev e iiinrinrincanannnnas e enme s 1-40, 000
89. Entrance to Galveston bay, Texas, (new edition,) 1B56.....cvvvveiinnreniennnn. 1-40, 000
90. San Diego bay, California........oviiiianininiiiiinneeninens Ceesaeasaeene 1-40, 000
91. Entrance to San Francisco bay, Cal......... ... .... feetaetets eeeiesaaaans . i-50, 000
92, San Pablobay............... L TP N i 1-50, 000
93. Mare Island straits............ do.eeennnns etreriienaes i eeiieeeisannaaann 1-30, 000
94. Koos bay, Oregon.......... ee i ee e sereanaaet e see et e ann 1-40, 000

2. Laist of preliminary charts and sketches engraved.

1. Alden’s Rock, Me.. . ..ottt it it ittt ittt ieeersenssnnannanns e 1~1, 000
2. Eggemoggin reach, Me............. Ceeeerar e e Prerenanae ee 1-20, 000
3. Kennebee river..... T N et eres it et 1-30, 000
4. Portland harbor.. . ..do. .. ..o oi i i et e . 1-20, 000
5. Portland harbor, (commissioners’ line,) Me.oouovoineiien it e iaeanns 1-10, 000
6. York River barbor, Me............ it ateaaieeitaiesaanaeite el e et 1-20, 000
7. Portsmouth harbor, N. H. .. .ot ot i i e e e e e 1-20, 000
8. Stellwagen’s bank, (2d edition,) Mass ....................................... 1-400, 000
9. Boston bay................... o S . 1-175, 000
10. Current chart, Boston bay.......do....c..ciiiiiit tiiiieiiiii i ceiaanna 1-100, 000
11. Minot's ledge......c.oveveveveandonieiannas Ceeoeoranenenasensannns rnaae . 1-10, 000
12. Sea-coast United States, No. 4—south part of Ma,ssachusetts cesertiaiinaaivaeess  1-200, 000
13. Barnstable harbor, Mass.......... ..o vt ii e ou e isanieseens 1-20, 000
14. Nantucket shoals, Mass., (new edltlon,) ........................................ 1-200, 000
15. Tidal currents, Nantucket shoals, Mass.. .. ... ... o .us e reetiraressnae s, 1-300, 000
16. Sow and Pig’s reef. ... ... i it i N i ia e PR 1-240 & 1-20, 000
17. Mount Hope bay, R. L. .. ...t iiiiiiiee i iiiiiineiiea et e oeiaeeeaann 1-40, 000
18. Bristol harbor..... s Y s crean et eeer e s 1-20, 000
19. Phelps's ledge and Great Eastem Rock off Montauk Point..............ccou..e. 1-40, 000
20. Tidal currents Long Island, N. Y....... oottt tiiiiennnn, ets e cenae 1-800, 000
21. Coast chart, No. 21, New York bay and harbor,N B cere 1--80, 000

22. Pot rock and Wayszeef oo eeeiinnerrreiaseeas@0iiiiieieiiennnninnnnnnes
23. Hudson river, No. 1, from New York to Haverstraw, do. ......c.oivivnunnnnnnen. . . 1-60,000
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No. 24. Hudson river, No. 2, from Haverstraw to Poughkeepsie, N. Y.................. 1-60, 000
25. Buttermilk channel.. . .......00 o, do....cooos. e e 1-5, 000
26. Beacon ranges...........  ieerarre e, L S 1-40, 000
27. Romer shoals and Flynn’sknoll. ... ..... . s 2 1-40, 000
28. Changes in Sandy Hook, New Jersey.......... oo iiiviiiiiiinenns 1-10, 000 & 1-40, 000
29. Sea-coast Delaware, Maryland, and part of Virginia........... ... .. (... .. .- 1-200, 000
30. Delaware and Chesapeake bays. ... ... ... .. . . o i it i, 1-400, 000
31. Patuxent river, Md., (upper sheet.).... ... ... it it 1-30,000
32. Patuxent river, M., (lower sheet,). ... cuoiriintiiit ottt 1-60, 000
33. Chincoteague inlet, Va. ..o viitvetriieimineaians e e e s sret e, 1-40, 000
34. Sea-coast of Virginia and entrance to Chesapeake bay.... ... ... ... oo e 1-200, 000
85. James river, (upper sheet,) Va.........coovviiiiiii i, C e e 1-40, 000
36. Rappabannock river, No.3.... Va. ... oot e 1-20, 000
37. Do....... do. . No & .. do.e. . i i e e e i e 1-20, 000
38. Do....... s U R L T T : R 1-60, 000
39. Potomac river-~—sheet No. 1, entrance to Piney Point....... ..o, 1-60, 0600
40. Do....do....do..No. 2, Piney Point to Lower Cedar Point................... 1-60, 000
41. Deo....do....do..No. 3, Lower Cedar Point to Indian Head .................. 1-60, 000
42. Wachapreagne, Machipongo, and Metomkin inlets, Va........ ......c0 oo ool 1-40, 000
43. Metomkin inlet ... ... ... cinrieinnerenrnnennn do...... e 1-20, 000
44. Sbhip and Sand Shoal inlets......... ... ....... do........ et ete et 1-40, 000
45. Entrance to Chesapeakebay.................. .. do. oo .es 1-100, 000
46. Cape Charles and vicinity...................... doo oo e 1-80, 000
47. Cherrystone inlet....vevieeneinninen et e do..... e reaireeens PPN 1-40, 000
48, Pungoteagucinlet...........o. voveun. cnneeeddO i e e 1-40, 000
49. Fishing or Donoho’s battery, Md..... ...t ittt iireiiennnn. cer 1-80, 600
50. General chart of the coast, No. 4, Cape May to Cape Henry..... Ceeeterenanass 1-400, 000
51. Albemarle sound, N. O .. .. ..ttt it ittt ieitae e ieesaacrecaannsoanas 1-200, 000
52. North Landing river, Virginia and North Carolina....................00 L. ..., 1-40, 000
53. Diagrams, showing the effect of the wind in elevating and depressing the water in Al-

bemarle sound......... e fatetiisaiseesesianasanns
54. Oregoninlet, N. O, 1862. .. caveiiiiiiniiinnaniaann, rer et heranas 1-20, 000
55. Hatteras shoals, N.C......... Cetreniserantsi e taaenaanen Ceeenacesar e, 1-120, 000
56. Cape Hatteras, N. C.................. C e e eereeeaneseteatae e aaraaann 1-20, 000
57. Hatteras inlet, N. C., (4th edition,). ... oo iinein i i it i e 1-20, 000
58. Hatteras inlet, N.C.—survey of 1861 . ... ... .. ... .. i i iianncntvannan. 1-20, 000
59. Atlantic coast of United States—sheet No. 2, Nantucket to Hatteras. . ............ 1~1, 200, 600
60. Atlantic coast of United States—sheet No. 3, Hatteras to Mosquito inlet........... 1-1, 200, 000
61. Ocracoke inlet, N. . .ottt ittt e iiiecnesnasenancnanenas feieeees 1-40, 000
62. Sea-coast of North Carolina from Cape Hatteras to Ocracoke.........ccuvveennn.. 1-200, 000
63. Thimble shoals, N. O.. ... it it i e it et e et ee e e e eemaaanen 1-80, 0G0
64. Beaufort harbor. . ... . R 1-20, 000
65. New riverand bar....do........... ... ... verean et eaeeiara e 1-15, 000
66. Frying Panshoals. .. .do.....c.iiiiiiiiiiiiieiiiiiaaionserianenens ev oo 1-120,000
67. Cape Fear river and New inlet, N. C...ovi ittt ittt it 1-40, 000
68. Gulf Steam explorations, 1853 . . .. .0 vttt ittt iiiiie it r i s 1-5, 000, 000
69. Diagrams Gulf Stream explorations, 1853. . ... ... o . i iiiiaianiine wunnn
70. Gulf Stream explorations, 1854 .. ... .o .ttt iiiiiaiieiinait . 1-5, 000, 000
71. Diagrams Gulf Stream explorations, 1854........cc.vvivueuan... Cereeren s
72. Gulf Stream explorations, 1855..... €t es et iieaeieieeecimteee et e 1-5, 000, 000
73. Diagrams Gulf Sweam explorations, 1859. . ... ..ccvoerinnnrnenen. e
74. Do...... do...cvuvsn. do.... . 1860........00cvtieiiiiinninns Ceeeseinaens

76. Cape Roman shoals, 8. C. ... ... e, TR e ... 1-100,000
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Sea-coast of the United States, No. 14, 8. C..oiiriinrii i tiiiiiieiieeinnn 1-200, 000
Winyah bay and Cape Romanshoals . do.......icoviee coiiiiieniniinen, 1-100, 000
Winyah bay and Georgetown harbor. .. .. 5 P 1-40, 000
Bullsbay.......oorvv o oiviiiiaan, L O 1-40, 000
Comparative chart, Maffitt’s channel, 8. C., (new edition,) ... ...coeoeen et 1-5, 000
Maffitt’s chanmnel, sections, S. .t vvit ittt vneneeinrsneeeernncanarsneescnaans

Romerly marshes, 8. G .. .o .. e ee e e . 1-10, 000
Port Royal entrance, Beanfort, Broad, and Chechessee rivers, 8. C........ ... ..., 1-60, 000
Calibogune sound and Skullereek........ ... .ot itL, do... «.....- 1~-20, 000 & 1-40,000
Savannah river entrance, Ga. .. ..ot iineieetranonennarreraaaceaaaaaaann 1-30, 000
Savannah city, Front and Back rivers, Ga., ... cveiiiiiiiiiiiineennaarannens 1-20, 000
Savannah river ... ...cceiiiiiiinan, do....... et s et eesentecataaenatanns 1-40, 000
Doboy bar and inlet..... e A0, i i Ceee et 1-40, 000
St. Simon’s sound and Brunswick harbor,Ga.......... ettt mcea e e ine s 1-40, 000
St. Andrew’ashoal, Ga......... ... ..., e e e eeciiatecaaae e, 1~-60, 000
St. Mary’s bar and Fernandina harbor, Fla,, comparative chart. ..o ..o 1-20, 000
Mosquito inlet, Fla. ..o oo it 140, 000
Cape Canaveral do. ... ..ot iiiiie it it itienitensenivscnnareiscnsanns 1-60, 000
Florida reefs....do..uvivsvietieriaoancarasssans fr s seasresiseraner et 1-200, 000
Tartle Barbor. . B0, .oyt et et it ie i atnraeat et ca et 1-40, 000
Beacons on Florida reefs, Fla. ... ii it ae it iieienitearenranaesecsanes

Coffin’s Patehes, Fla. ... cc.e it ieiinenee ccssasnttansnenssacncost savans 1-20, 000
Key Biscayne, Cape Sable and bases, ¥Fla............. e eve..1-60,000 & 1-400, 000
Legaré anchorage .. ..... ... .. .. ... QOoe ot eiie it it ae e iae e 1-20, 000
Key West harbor, (2d edition). . ... O o T G 1-100, 000
Key West tidal diagrams........... QOn et e e e e e

Rebeceashoals. . .. ovee et do........ oo i veeenns tarennaaanaeee s 1-600, 000
Reconnaissance of vicinity of Cedar Keys, Fla..o..o oo i, 1-300, 000
Channel No. 4, Cedar Keys.............. doeen e e 1-30, 000
Cedar Keys, and approaches, (new edition,)..do. ..o oL, 1-50, 000
Qecilla viver. .. oo oo 2 S 1-20, 000
St. Mark’s bar and channel . .. ..... ... .... 2 1-40, 000
Middle or main and western entrances St. George’s sound, Fla. ... ... ..., 1-80, 000
Eastern part of St. George’s sound ... ... .ol doeeiiaii i 1-40, 600
Western part of St. George’sgound. ... uiuiiaat. s 1-40, 000
St. Andrew’s bay . ... ie i e doeeoii il 1-40, 000
Escambia and Santa Maria de Galvaez bays... ........... doee e 1-30, 000
Sea-coast of part of Alabama and Miss.. ... .. ... .. ... . il l.lll. 1-200, 000
Mobile bay, (2d edition,) Ala. . ... ... i 1-200, 000
Horn Island Pass, and Grand bay, Miss. .. ... coniir i it iiens 1-300, 000
Horn Island Pass, and Grand bay, Miss., {(new edition,). ........ciiieiianaaiy 1-40, 000
Biloxibay..coovenaiaiiiaaat. d0e e e e 1-40, 000
Pascagoulariver....... ... ... s Y 1-26, 000
Cat island tidal diagrams.......... Q0. n ettt e aaeeaacee ceaeaaaaan

Pass Christian........ ... ..., L 1-40, 000
Delta of the Mississippi, La. . cov oo i et i iiee i caainas 1-60, 000
Passed Loutre, La. ... ... ... ... ...... e tvecseneneseseeracenets e 1-20, 000
Reconnaissance of Southwest Pass, Mississippi river, 1862.........c... ... 1-20, 000
Gulf of Mexico, with profiles of deep-sea soundings, (new edition). ... ... .. .__. 1-2, 400, 000
Barataria bay entrance, La. ... ... ... . ..., 1-30, 000
Pass Fourchon........ 2 R 1-10, 000
Timbalier bay entrance.do.. ..o oiam e i ittt 1-20, 000
Isle Derniere, or Ship Island shoale, La. ... .. .o oo i, 1-80, 000

Atchafalayabay.........o.... centoniaiiil T 1-50, 000
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Entrance to Vermillion bay and Calcasien river, La....c...cooooiiion 1-30, 000 & 1-40, 000
Sabine Pass, Texas....... e e e e e e e 1-40, 000
Sea-coast of Texas, from Galveston south. . .. .. .ot eiiae . 1-200, 000
Sea-coast of United St‘ates, No. 31, part of Texas. ... ... ... .. ...... P 1-200, 000
San Loule Pass, T emas. oot ittt e et ite e tttam e e aeasanecsasaneaanaenn 1-20, 000
Arapsas Pass, (2d edition,) Tegas. oo oot ir ittt iiea et at e 1-30, 000
Entrance to Brazos river..... s 0 D 1-10, 000
Entrance to Rio Grande river.do. ... .o oot e it e i e e e e emeaaaaaa 1-20, 000
Diagrams of heights and lunitidal intervals of diurnal and semi-diurnal tides in the

Gulf of MEXIC0 . o e e e et e ettt e e e e eeanaac e e ananaa

Co-tidal lines, Gulf of Mexico, (2 plates). . ...vmmuo ittt iianiannen
Type curves.. .do...... 5
Wind eurves, Cat dsland - - . ... .. ... ...
Alden’s reconnaissance, western coasi—lower sheet, San Francisco to San Diego, (new

edition,) Cali. oo i i i i e ec e 1-1, 200, 000
Cortez bank...do. oo it ittt iciactieaeeancaacesaann 1-100, 600 & 1-1, 200, 000
San Diego entrance, (new edition,) Cal.......... ... . . iiiiiiaaa.s. 1-150, 000 & 1-25, 000
Geological map of San Diego...... ' L 1-1, 608, 000
Catalina harbor. . ................. do.e e e .- 1-135, 000
San Pedro anchorage, and vicinity of Santa Barbara, Cal................ 1-20, 000 & 1-40, 000
Anacapa island, (sketch)..... Ce e e e do..... e eieeeni e
Anacapa island, and east end of Santa Cruz island....do................ . ..., 1-30, 000
Prisoner’s harbor, Cuyler’s harbor, and north anchorage San Clemente island,Cal.. . ... 1--20, 000
Santa Barbara, Cal. ... ... . . Lot e e eiaaaaan 1-20, 000
Eastern entrance to Santa Barbara channel, Cal.. ... ... ... .. ... .. oL, 1-80, 000
San Simeon, Santa Cruz, San Luis Obispo, and Coxo harbors, Cal..... ..1-0, 000 & 1-40, 000
Point Coneception. . ... et tiiriier it ieiaaneraneean. do..oiiuan... 1-40, 000
Point Pifios . ......... e bess seaeaat et e et ean do............. 1-20, 000
Monterey harbor. . . ... .. Ll do............. 1-40 000
Monterey bay . ool do. . ... ... ... 1-60, 000
Geological map of Momterey.. ... .. .. . Lo il do.......o... .. 1-150, 000
Santa Cruz and Afio Nuevo harbors. ... .. .. ... .o ... .. do...1-1, 200, 000 & 1-40, 000
San Pedroharbor. . oo 0 L o i i e i it do.eeneian.s 1-20, 000
Entrance to San Francisco bay.... ... ... ... . i, doeeoiaait, 1-400, 000
San Francisco city, (new edition). . ...... . ... ... ... ..., do..._......... 1-10, 000
Upper part San Francisco bay.... ... ... oiiiiiaiiaLL. do..oill... 1-50, 000
Preliminary chart of Pacific coast from Point Pifios to Bodega Head, Cal....... 1-200, 000
Geological map of San Francisco........ioiiiiiiiiioiiaaaan.. do....... 1-150, 000
South Farallon island ... ... ..o n. . it ieiieiinanns do..-....
Tidal diagrams, Rincon Point. .. .. ... .. . ... . i, do.......
Pulgas base.....oaeovnnnvena.. .. e e aiaaeeceaaaaaa do....... 1-400, 000
San Antonio ereek. . oo i et e i aciaia e do....... 1-20, 000
Petaluma and Napaereeks. ... oo i do....... 1-30, 000
Alden’s reconnaissance, western coast—middle sheet, San Francisco to Umpqua river,

California and Oregon. . .. .. .. i it 1-1, 200, 000
McArthur’s reconnaissance, western coast, from Monterey to mouth of Columbia river,

sheet No. 1, (8d edition). . ccvuiniiii i it it e iiiinieeaeaas
MecArthur’s reconnaissanee, western coast, from Monterey to mouth of Columbia river,
sheet No. 2, (3d edition). .o oottt it e i iieee i e e acaacanncaanaas

McArthur’s reconnaissance. western coast, from Monterey to mouth of Columbia river,
sheet No. 3, (3d edition)

Alden’s reconnaissance, western coast, northernn sheet. - . .. oo ome o oeaecnnn 1-1, 200, 000
Point Reyes and Drake’s bay, Cal... ... ... . . . .. ... .. ciiiaiiiennaaann. 1-40, 000

Drake's bay......... R L L 1-40, 000
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No. 194. Geological map of Point Reyes, Cal...... ... ... ..... D
195. Tomales bay............... ... 2 U 2O 1-30, 000
196. Bodegabay.. ... .. ... ... ... Ao e, 1-30, 000
197. Humboldt bay, (new edition)..... 5 (5 Y 1-30, 000
198. Trinidad bay........ ... . ___. s 1 Y 1-20, 000
199. Shelter cove, Mendocino city, Crescent City harbors, and Port Orford or Ewing har-
bor, California and Oregon.. ... ..ottt ittt e iciae iieaaaaaaann 1-20, 000
200. Crescent City harbor, Cal.. ... . ool i i et c e 1--20, 000
201. Coquille river, Oregon.. ... . o i i ittt iaaananaaaan 1-10, 000
202. Umpqua river, Oregon........ ... .o ... e 1-20, 000
203. Mouth of Columbia river, Oregon, (2d edition). ... ... ... ... ... .. . ... ... 1-40, 000
204. Do....... do. ..ol 6 1-200, 000
205. Entrance to Columbia river, Oregon. .« cve oottt i iiie i ciiiceeanaceccannnn 1-40, 000
206. Tidal diagrams, Rincon Poeint, San Diego, and Astoria, California and Oregon. .. ....
207. Cape Disappointment, W. [, .. ... i 1-20, 000
208. Shoalwater bay....... N 1-80, 000
209. Gray’s harbor......... L D 1-40, 000
210. Alden’s reconnaissance, western coast, from Gray’s harbor to Admiralty inlet, W. T 1-600, 000
211. Grenville harbor, W. .o i i it et i e e i ieeacaaannnn 1-20, 000
212. Cape Flattery and Nee-ah harbor, W. T'. ... o L o i it 1-40, 000
213. False Dungeness...ooo..ooooiit. 5 1-30, 000
214. New Dungeness................. L Lo 1-40, 000
215. Washington sound, (new edition).. . do.... ..ot iiia. 1-200, 000 & 1-600, 000
216. Port Townshend................ 5 Lo S 1-40, 000
217. Duwamish bay, Seattle harbor..... o 15 DR 1-40, 000
218. Smith’s or Blunt’s island .. ........ 14 T O 1-20, 000
219. PortLudlow. ... . ... ._........ o 1-20, 000
220. Port Gamble. ... .._. [ L 1-20, 000
221. Olympia harbor................. do. i 1-20, 000
222. Steilacoom harbor............. ... 8 L 1-30, 000
223. Bellingham bay................. . 1-40, 000
224. Blakeley harbor...... .. .. ... .. T 1-10, 000
225. Semi-ah-moo bay........ ... . ... U 1-30, 000
226. Base apparatus. ... ..o i it
227. Co-tidal lines Atlantic coast. ... ... ... e, 1-10, 000, 000
228, Co-tidal lines Pacific coast. . ... . . . i e 1-10, 000, 000
229. Selfiregistering tide-gauge. .. ..oo . o o i e,
230, Craven’s current indicator. .. ... .o L.,
231. Craven’s specimen box for deep-sca soundings....... .. ... .. ... ... ... ... ......
232. Mitchell’s sea-coast tide-gauge .. .. .. ..ot e
233. Figures to illustrate Appendix No. 33, 1854 . oot iii i i iee i,
234. Diagrams of secular variation of magnetic dip, Atlantic coast.............uceua...
235, Diagrams of secular variation in magnetic declination, 1855. .. ... ..ccciuae.ua...
236. Lines of equal magnetic declination...... ... ... . i, 1-1, 500, 000
237. Boutelle’s seaffold for stations, and Farley's signal.. .. . P
238. Boutelle’s apparatus for measuring preliminary bases............................
239. Diagrams to illustrate earthquake waves at San Diego and San F ranciseo.. . .......
240. Diagram of secular variation in magnetic declination, 1856 ... _.................
241. Bands’s gas-pipe tripod. .. ... ... ...
242. Sands’s specimen-box for deep-sea soundings and revolving heliotropes............
243. Map of magnetic declination. ... ... . . L ...,
244. Map of magnetic dip and intensity .. ... ... . ... ... . ... ... . ......

245. Apparatus for measuring minor bases...... ... ... ... . . .. .l ...,



) , THE UNITED STATES COAST SURVEY. 135

No.246. Polyconic development of sphere.. ..ccocennei il iii il
247. Diagrams illustrating telegraphic methods for difference of longitude. .. ... .. ....
248. Diagrams showing injury to boiler of steamer Hetzel . .. ... ... ... . .. ... ...
249. Project limits for charts 3435% 55 800 JookhGo -~ =-ccr-mcemmmrrrrmcneiorennecannn
250. Diagrams of winds of the western coast. ... ... ... .. ... ... L ... L.
2561. Diagrams illustrating loss of magnetiam....... .. ... .. .. i,
252, Apparatus for measuring preliminary base lines.. ... ... ..o . Ll il
263. Trenchard’s tide-gauge- -« oo iver ittt e e it e
254, Mitchell’s tide-gauge. co v e oo ii i e it cie i
2565. Diagrams illustrating the descent of sounding-weight and line in deep-sea soundings.
256. Project limits for finished maps, g5i55, on the Atlantic and Gulf coasts............
257. 'Three sketches illustrating the Superintendent’s paper on currents near Sandy Hook.
258. Diagrams of magnctic and metereological observations at Girard College, Philadclphia,

in 1840417424344 and —"45.. .. et oot ia e
259. Diagrams of observations for temperature, wind, and atmospheric pressure, made by

Dr. E. K. Kane, U. 8. N, at Van Rensselaer harbor, in 1853 and 1855..........
260. Lines of equal magnetic variation for 1858... ... . ... ... ... ... iLlooL
261. Trowbridge’s improved deep-sea sounding apparatus. ... ....eceieioinnonann.nnns
262. Mitchell’s sub-current apparatus and form of pile for sea struetures. ... ............
263, Sketch showing the progress of the Coast Survey to I862....... .. . ... ... ...
264. Plan of magnetic observations at Key West.. . .. ..ol
265. Diagrams showing the results of magnetic observations at Key West..............
266. Mitchell’s specimen cup and Gilliss’s dividers.o-ceoeo oot
267. Diagram illustrating phenomena of the solar eelipse of July, 1860................
268. Diagram illustrating the results of experiments on the expansion of drawing paper
269, Diagram of magnetic and meteorclogical observations at Girard College, Phila-

delphia, 1862, ce e et it i i ee it e ieecceaaaccrcaanaaan
270. Approximate co-tidal lines, sailing lines, &ec., Atlanticcoast. ... . ... .. ........ 1-10, 000, 000
271. Co-tidal lines, semi-diurnal tides, Gulf of Mexico...cccicveane o iiciennncianns 1-6, 000, 000
272-94. Progress sketches . ... imiimmnai i i i it aaiaea.

ELECTROTYPE AND PHOTOGRAPH DIVISION.—This branch of the work has been, as heretofore, conducted
by Mr. George Mathiot, ably assisted by Mr. D. Hinkle until April, and since then by Mr. A. Zumbrock.

The application of the electrotype process to the duplication of the engraved plates, and to the formation
of large-sized plates by joining the separately engraved parts, has been continued with the usual success.
Thirty-two plates, of which twenty were «bassos” and twelve ¢ altos,” have been produced during the year.

The use of photography for the reduction of the original surveys to the scales of publication has become
a settled practice, and has been successfully employed throughout the past year. The acquisition of a new
“globe” lens, of Harrison & Schnitzer’s construction, affording a great amount of light, with sharp definition
and geometrical correctness of image, has materially aided the success of our photographic operations. A
report of the tests to which it was subjected is given in Appendix No. 11.

Besides the reduction of maps and charts for engraving in the office, the copying of maps for other
branches of the public service has been part of the work in the photographic room in cases when the press of
time or the limited number of copies required would not admit of the employment of the lithographic process.
During the year forty-seven glass positives, one hundred and sixty-eight glass negatives, and nine hundred
and eleven paper prints, many of them of very large size, have been made from one hundred and thirty-eight
different maps, drawings, &c. Of this number of subjects photographed, seventy-nine have belonged to the
regular work of the office, and fifty-nine had reference to the military and naval operations of the government.

The appended tables state in detail the work performed in this division.
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Table of electrotype plates made during the year ending October 1, 1863.

ALTos.

Lake Huron, (for Engineer Bureau.) San Diego bay.

Chesapeake bay, (sheet No. 2.}
Barnstable harbor.
Lake Huron, (for Engineer bureau.)

Barnstable harbor.
New York bay and barbor.
Kennebec and Sheepscot rivers.

Bassos.

Tomales bay. Tomales bay.
Sapelo sound. New York bay and harbor.
. Ossabaw sound. Western coast reconnaissance, sheet No. 3.
« Lynn harbor. Delaware bay and river, sheet No. 3.
Portland harbor. Sapelo gound.

Coast chart No. 71, Newfound Harbor Key to Boca | Ossabaw sound.

Grande Key. Delaware bay and river, sheet No. 2.
Coast chart No. 13, Muskeget channel to Buzzard’s | Annapolis harbor.

bay. Lynn
Rappahannock river, sheet No. 1.

barbor.

. Kennebee and Sheepscot rivers.

Monterey harbor.
Coast chart No. 14, Buzzard’s bay to Block island.
Nantucket harbor.
Portland harbor.

East part of the south coast of Long Island.

Names of originals photographed. Dositives. | Negatives., Prints. | Scales of | Scales of
positives, | prints.
Map of Rockland harbor, Me., 1 4r8eing. ..o o oo oo ieaoe i cieneaferemnneans 2 2 ToboT yoboo
Map of Keunebec and Sheepscot rivers, 1 tr8¢ing oo ceevvaceeannnan.. 1 2 4 | =obon 0 -nrt'mx
Coast map, No. 7, 2 tracings.e.cee can oot cosoen cconncecencann e 2 2 4 ¥oboo :,E;L;:
Coast map, No. 8, 1 tracing . cocooeoonman oo ccceiceaee e e 1 1 1 Fob00 TohoT
21, roboo
Coast map, No. 10, 13 tracings and 21 original maps....... .......... 11 42 85 ¥ob00 ) shoT
321 ﬂ)’%ﬂﬂf
Coast map, No. 11, 3 eriginals.........oo... oo .o ......... 1 4 9 L L] ';_Tg;f;
Coast map, No. 21, 4 originals_._..____. e e e 4 1 2 woboT Tahor
Hudson river map, yobgy, 1L tracings. .- oo ooooeo oo 11 2 2 50600 . fn;r—&
. 4 122
Coast map, No. 48, 4 tracmgs: ................................... 4 4 8 sodow g’ _m,{mT
Coast map, No. 53, 9 tracings. .. oo ..ottt iieore ceeeeanans 9 18 36 b0 18,30 ?ﬂ‘:
Map of Wassaw sound, Ga, Ftracing. ..o ioiioiieaiiiaenna. 1 2 1 PRIl TU'%“
Map of San Francisco bay, Cal., 1 original ... ... .oooooeo. | ... .. 1 |2 T80T
Map of rebel defences, Boston harbor, 1776 .. .. ... vuueeooae el .. 2 b (1 DR DR
Genersl coast chart, No. 4, Gay Head to Cape Henlopen, reduced from
sailing chart, No. 2...... . . . i iiecmeeaann 1 ) 2 yrobooo TTTETOD
Surveys in vicinity of Washinfwn city, 2tracings. ... ... oo il lo. 2 4 ... TEHOT
Surveys of Rosier's Bluff and Jones's Point, Potomac river, 2 originals.l._.__.___. 2 4 [ooeeanoae. TOOET
4 campaign maps of Peninsuls, from Fortress Monroe to Richmond,
for War Department.. oo o vuoveoiie ieeeiaiece i e eeaeeann 19 L i [ PR PR R
Map of Fredericksburg and vicinity .o «.oe e oo oo . 2
Potomae river, 2 tracigr. ..o . ... oL 2
Rebel fortifications in vicinity of Norfolk, 16 drawings. _... 16
Virginia county maps, (11 tracings,) for War Department 11 o
mile.
Drawings of rebel rams, 2 originals. ... ... ... .o o 6 60 oo liiians
Map of mountain region of North Caroling and Tennessee. ««aee oveaael..oon. ... 2 b 7 S O PR
Map of 8t. Lonis approaches. .. ... ... ... iiiiiiielioanamaccrcnaiiiins e 2 | SR PN Todu
View of Hilton Head, 8. C.. ... . iuiiiiernancnconccaeenadmenns 1 b (( N ORI I
Military map of Alabama and Mississippi. ..., occeuocciamnioaeoailiin e, 1 ) P P
Map of Mobile river. ... oee oottt ee e e e S PR S TOBOT  |ewemannons
Drawing of curve of increased velocity of projectiles....... 1 k2 PO M, aeeean
Bample of topography for field sheets ......... ... .. . L0 . 1 15 feaeeiiifeans aeenes
Naval and military operations in the Mississippi valley, 11 originals...| ... ___.. 14 30 feiiiiinoii]icinecanns
Maps of northwest boundary, 2 originals...... ... o L. Lol L. 2 K S PR } of eri-
47 168 o1l |......... PO
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LiTHoGRAPHING DIVISION.—The operations of this division have been conducted under the supervision of
Prof. F. A. P. Barnard since June, having been previously in charge of Mr. W. L Niciols n», who with-
drew upon being appointed topographer in the General Post Office.  Besides directing the details of this and
the miscellaneous division, Mr. Nicholson rendered valuable service by colleeting and supervising the compila-
tion of materials for a map of the mountain region of North Carolina and Tennesgsce, which has proved to be
very useful to the armies in the field. Prof. Barnard gives the following summary of the operations for the
year.

Two lithographic presses have been kept in constant operation throughout the year, and such has
occasionally been the pressure on the division that it has been found necessary to employ other lithographie
establishments in the execution of special jobs.

During the first part of the year, the printing was executed by Mr. D. B. Morgan and Mr. Walter ™
Benner. Mr. A. Brown subsequently took Mr. Mergan’s place, and upon DMr. Beaner’s withdrawal in June,
his place was supplied by Mr. James Rukl.

Mr. C. G Krebs has been cmployed throughout the year, as during a considerable portion of the pre-
ceding, in engraving on stone. He has been assisted by Mr. H. Lindenkokl, detached from the drawing
division from time to time for the purpose, both in engraving and drawing; and occarional assistance has been
rendered in preparing autograph transfers by Mr. W. B. McMurtrie and Mr. J. W. Muaedel, of the drawing
division, and by Mr. E. Mofitor aud Mr. A. Hausman, temporarily employed for the purpose.

It appears from the records that there have been printed on the lithographic presses belonging to this
division twenty-eight thousand two hundred and twenty-nive sheets during the year. There have beeu also
printed during the same time for the office ten thousand threc hundred and fifty-two sheets Ly other litho-
graphers, making the total production for the year thirty-eight thousand five hundred and eighty-one sheets.
In this total are included some maps for military purposes preparcd or printed for the Engincer Lureau, a
‘sketch of Gettysburg and the hospitals in the vicinity, engraved and printed for the Sanitary Commission, a
map showing the isogonic magnetic lines in the State of Pennsylvania, a cireular for the Secretary of the
Treasury, and several circulars and otlier forms for the office of the survey.

The number of different hydrographic charts printed on stone during the year has been fifty-nine; the
aggregate number of impressions taken of these amounts to eleven thousand nine hundred and sixty-seven.
The pumber of different maps and sketches whieh have becn prepared to illustrate the operations of the war
is twenty-four. Several of these maps have been issued in successive editions, with such additions, improve-
ments and corrections as bave been suggested by engineer officers serving with the armies in the field, who
have kindly and very freely communicated to the offiee of the survey such valuable information as their
personal observations had enabled them to gather. The total number of impressions taken of all these maps
and sketches amounts to seventeen thousand nine hundred and sixteen.

In the case of nine or ten of the maps above mentioned, color printing has been employed for the pur-
pose of making the indications more distinct. This, while it has much improved the usefulness of the maps,
has rendered their production more laborious and less rapid than it would otherwise have becn.

Very many copics have been supplied to ofticers of the army, who have found them very serviceable in
the field. Large numbers have also been ealled for by booksellers, and have met with ready sale in our
Principal cities. "The returns from this source have defrayed for the most part the expense of production.

The hydrographic notes or memoirs of the coast have been kept up. Copies have been distributed
among naval officers as required, and others held in readiness to meet any new demand.

In the summary appended will be found a statement of the principal drawings, transfers and engrav-
ings on stone which have been executed during the year.

Drawings, transfere and engravings on sione made in the Lithographing Division during the year ending
October 31, 1863.

Section  II. Hart and City islands, and Sachem’s Iead harbor, (transfer.)
Black Rock and Bridgeport harbors, (transfer.)
Sheflield island and Cawkin’s island harbors, (transfer.)
New York bay and harbor, (twice transferred.)

Section 1IL. Potomac, No. 4, transferred, (twice.)
Map of West Virginia, transferred.
Chart of Aonapolis harbor, transferred.

18cs
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Chart of Rappabannock river entrance, transferred.
Military map of part 6f Virginia for Engineer department, transferred.
Potomac, No. 3, transferred.
Potomac, No. 2, transferred.
Potomae, No. 1, transferred.
Lower half 8. E. Virginia, engraved.
Military map S. E. Virginia, transferred.
Hampton Roads and entrance to James river.
Spcrion 1V, North Carolina and Virginia coast, retransfer of part.
Additions to Hatteras inlet, drawing.
Coast from Chesapeake entrance to Ocracoke inlet, engraving.
Secrion V. Charleston harbor, transfer and drawing of James island.
N. Edisto river, transfer and additicus.
Calibogue sound and Secull creek, drawing and trausfer.
St. Helena sound, (second transfer.)
St. Simon’s sound, transfer.
Sapelo sound, transfer.
Ossabaw sound, drawing and transfer.
Coast of South Carolina and Georgia, drawing, also engraving.
Map of Charleston harbor, with batteries, (repeatedly transferred.)
Charleston harbor, with James island and Stono, transferred and engraved.
Charleston harbor, seale ;51 54. drawing, transfer, and engraved.
Port Royal entrance, transferred.
James island, new engraving.
Fort McAllister and approaches, drawing.
Section VI. St Augustine harbor, transfer.
St. Mary's and Fernandina harborg, transfer.
SeoTion VIII. Chart of Mobile bay, transfer,
Coast of Alabama and Mississippi, transfer.
Map of Alabama and Mississippi, showing approaches to Mobile, drawing and engraving.

SectioNn IX. Aransas Pass, transfer.

Sabine Pass, transfer.

Galveston bay, transfer.

Coast of Texas, (coast chart 106,) transfer.

Coast of Texas, (coast chart 107,) transfer.

Yazoo river expedition, drawing and transfer.

Sketches (4) in the vicinity of Vicksburg, drawing and transfer.
Map of operations against Vicksburg, two drawings and transfers.
Yort Butte La Rose, drawing and transfer,

Map of Louisiana and Mississippi, two drawings,

Sgetion X, Faunny shoal and Noonday Rock, drawing and transfer.

Miscellaneows. Fort Hindman, drawing and transfer.

Map of mountain region of North Carolina and Tennessee, engraving and four transfers.

Map of Pennsylvania, for magnetic curves, engraving.

Historical gketch of the rebellion, new transfer.

Map of Gettysburg hospitals, for Sanitary Commission, engraving.

Map of Montgomery county, Maryland, for Engineer bureau, transfer.

Cireular for Secretary Chase, transfer.

Circulars, labels, letter-heads, forms of contract, sailing directions, titles, &c., &c.,
engraved, transferred, and printed in great numbers.

Miscellancous division—This division, comprising the copper-plate printing, the issuing of maps and
reports, and the bookbinders’ work incidental to the operations of the office, was under the charge of Mr. .
L. Nickolson until May, when be retired, and was subsequently under the immediate direction of the general
assistant, Prof. F. A. P. Barnard, who gives the following summary for the year ending November 1, 1863.



THE UNITED STATES COAST SURVEY. 139

The charge of the map-room has coutinued through the year in the hands of Mr. M. T. Jokastone, who
has shown great efficiency in the management of the business.

The copper-plate printing has been executed principally by Blr. Jokn Rutherdale, who for several years
has had charge of this branch of industry, with the occasional assistance of Mr. . II. Sipe. The exigen-
cies of the office have rendered it necessary, however, during a considerable portion of the time, to employ
outside assistance. This has been furnished by Mr. Henry Benner, of Washington.

Mr. W. Mertz continued fo be employed in the preparation of backed ehart paper for plane-table work
and for hydrographic parties; and also in joining charts, in repairing shects in use, and other analogous
occupations until September 1, when he withdrew, and was succeeded by Mr. G. V. Francis.

The total number of sheets printed by the copper-plate presses during the year has been sixteen thou-
sand eight hundred and nineteen, (16,819.) If to this number we add the total production by the lithographic
presses, (viz: 38,581 sheets,) we shall have an aggregate of 55,400 shects. Of this number, forty-five
thousand seven hundred and fifty-seven, (45,757) have been issued from the office, of which 29,274 have
been hydrographic charts, distributed as follows:

T the BaAVY .ot ie it e ettt aii e e i e 13, 818
To sea captains and pilots employed in government service........... b . 2,920
To military officers. . ..o vt i it i i i a i e e 1,638
By sale. ... i e e e 3,615
Miscellaneous . . .. .. i e e e e e e 7,274

Total..... ettt e e i eaeeee meaean ettt raaeen e 29, 274

Of the charts distributed to the navy, 10,894 have been distributed through the Naval Observatory.

Under the general head “mircellaneous” are included all those which have been sent to light-house
engineers, inspeetors, and superintendents, on the requizition of the Light-house Boaid; all those required by
Coast Survey assistants in the office or at their stations, or when accompanying naval or military expeditions;
all those furnished to public libraries, Union leagues, and other useful or patriotic associations, and also the
very considerable number called for by members of Congress.

The remaining sheets distributed, sixteen thousand four hundred and eighty-three (16,483) in number,
have been maps of thc coast prepared for the immediate use of the blockading squadrons, or of commanders
conducting military operations on the coast; maps of the most important fields of operation of the armies in
the interior, and sketches of more limited extent illustrating the operations of attack and defence of important
points. In this number are not included the maps printed for the Engineer department, the Sanitary Com-
mission, or any other branch of service not eonnected with the Coast Survey.

The total distribution falls about two thousand sheets short of that of the preceding year, for which the
report covered the period of thirteen months, and which was stated in the annual report for that year to have
been double that of the year ending November 1, 1861, and more than five times the average of former years.
In the report for that year the distinetion between hydrograplic charts and other maps and sketches is not
observed, and hence the number of these several classes distributed in each cannot be directly compared.

It appears, however, that the demand for hydrographic charts during the year which has just closed
has not been so great as in the year preceding, a circumstance arising from the fact that the number of addi-
tional vessels brought into the public service during the year has not been so great as in the former year,
while those which have been already supplied have for the most part continued to operate in the waters to
which they were first assigned. Ivery new movement of the navy is, however, attended with demands for
charts of particular portions of the coast to be supplied promptly and abundantly, and care is constantly
taken to keep such a stock on hand of every important peint on the coast of the Atlantic or of the Gulf as
to meet any sudden requisition.

The report of the superintendent of the Coast Survey for the year 1861 has been distributed to indi-
viduals and institutions in the loyal States only to the extent of 4,551 copies. In the month of May a
foreign distribution of the report for 1359 and 1860 was made through the Smithsonian Institution, amount-
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ing to three hundred and thirty-three (333) copies of each. The countries embraced in this distribution and
the numbers sent to each will be found in the following statement :

ToRussia. . ....coviiieiian tineaennn.. 14 ‘ ToChili.... e i e e e et 2
¢ NOIWAY .t et ie e e e 4 . ¢« Vancouver's island............... ... ... 2
“ Sweden........... e it reetees tnaeas 5 ¢« Jeeland....vueveees vuivanna Cereeaeaan 1
“ Denmark...... e Cheeraeas 2 : “ Tarkey. oov vv i e 1
“ Switzerland........ ... ... ... e 9| « Greece..... e teaeetaeaeae e 1
“ GEMmANY ... vttt v e 44 )« Asfal..ol ol . 6
“ Belgium.......ooiviiiiaiiinn e ves 2 ¢ Cuba............ e resie PSRN 1
S N T 5 T 9 i ¢ Mexico et s Ceeei i 4
O L 1T P 17 1 ¢ Brazil. oo e e i e . 3
“ Holland . .. ... veriiiin it iiaann 14 | ¢ Australia. ..oee iiineni i eian 1
“ France....eoevveveceaaenns e Ceee 25 | ¢« Africa...... ‘e BN . 3
“ Italy...... e e 18 | « Agents in foreign countries...... RN 25
LS 1V YN O 4 _—
“ Portugal. ... ..... ..., e 2 ! Totl.ovenvnriiiiie _E?E
“ Great Britain.o.ooreeiinenneeine e, . 114 ’I T

In the month of September there were also presented to the Imperial Royal Institute for Military
Geography, at Vienna, through the Engineer Burcau of the United States, copies of all the reports of the
Coast Survey from 1851 to 1861, inclusive.

There remain on hand an aggregate number of 13,716 copies of the reports of all years. The numbers
are quite unequal for different years, and of some of the early reports the stock is very nearly exhausted.

At the close of his last annual report, the chief of this division states that a circular had been issued to
the principal public librarics in the United States, and to those of universities, colleges, &c., inquiring into
their deficiencies in regard to these reports, with a view of supplying them while it remained possible, in
order that complete sets of these important records might be within reach in every part of the country.
The responses to this circular have led to a considerable distribution of the earlier reports, so that, in respect
at least to the loyal States, it is believed that the object aimed at has been secured.

It gives me pleasure, in conclusion, to bear witness to the assiduity and attention to duty of the various
employés in this branch of the service sinee it came under my supervision.
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Distribution made during the year of reporis of the United States Coast Swrvoy for the years 1851, 1852,

1853, 1834, 1855, 1856, 1857, 185

, 1859,

1560, and 1861.

Numes of States, &c.

New Hampshire ...

Vermont .ue.veeei snvsaianees
Mas-achusetts ..., coee vuesn
Rhode Island ...... .
COonpeCtienl svva vorrvanenerscannvans
New YorKeeiao. ...
New Jersey.
Penunsylvania .

Delaware. coueiiivis venetarens saasn
Marylaod. .

District of Columbia sevs vevren vanenl

Loutsianad .v.eeeiiesee o
Ohio

Kentucky ...c.eiiciiinronieiecnnnn-

Indiana ... ..

TIowa ... cicailLl
Wisconsin .,

California .....

Minnesola. et cien it vaen srer saneas
Oregon .

Nebraska Territory . ....
Washington Territory. .v.....o.....
Dakowa Territory . ...
Arizona Territory .
Members of CONgress . vaeevee.everns
Officers of the NaVy..eveeeesess
Officers of the army.
Executive depariments..............
Revenue bureau......ooucucetvurnns
Naval observatory ...
Light-house Board.....cenevorannras
Coast Survey Office and assistants. ..
Newspapers .,.,..
Foreign

e

L T T T R Py

Repnit
of lesl.

i
Report
of 1852.

Report

Report
of 18:3. !

Report
of 1854

of 1855

Report
of 1856,

Report  Report  Report | Rejport
of 1247, of 183%. of 183Y. , of 1£60.

’ Individuals,

Leenni

18

© : o l Institotions.

-
[ol

! Institutions.

» {lnslimtinns.

Report
ot 1861,

12 i...
.
9 ..
5l

8.,

ceee[rrecienend

4

| 32! 2

[

2 398 ...

N
IR
1. .
S ) FOURN Y PO I S O
SO I DN I 1 4
2| 2 9| = 3] 2| a} 2
66194 | 56| 365728 50125 |40 |45 56
: | ! i i

Institwrions.

15
37 15
087 49
P60 we
' el 13
561 74
124 14

6

120
104 |

29
25

Ceerecjemes
|

|
!
i

2

Total number distributed.

116
211
$95
183
676

37
159
111

503
22
192

152

50
20
99
294
722

( 71 i1,0’20 205

47 i 67 | 67 1449
Lo

3,098 553

6,124
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Archives and library—The archives and library continued in charge of Mr. Eugene Fitzgerald until
May, when he resigned, and was succeeded by Mr. Jokn Downes. Three hundred and twenty-nine volumes
of original and duplicate records, thirty-eight volumes and copies of computations and reductions, and seventy-
nine original topographical and hydrographical sheets, have been added to the archives of the survey during
the past year. KEighty-four volumes have been purchased for the library, and thirty-eight added by presenta-
tion during the same period.

Instrument shop—The charge of this shop remained with Mr. J. Vierbuckhen until the date of his
death, April 1, 1863, when he was succeeded by Mr. T. J. Hunt, who is assisted by two workmen and two
apprentices, which is only half of the force of the preceding year. With this diminished force the shop has
been able to accomplish but little more than the necessary repairs to the instruments. During the year two
sectors, four compasses for plane-tables, one standard metre scale, thirteen small metre scales, four prismatic
compasses, one frame for fizure punching, four sets of figure punches, two andrometors, two facial angle
gectors, one coniact piece for astronomical clock, two sectors for base rods, two metre chains, and seven
stands for theodolites, have been made; and all the repairs of instruments used during the year have been
made, consisting in part of two self-registering tide-gauges, twenty-five sextants, thirty-seven theodolites,
forty-eight plane-tables, fourteen reconnoitering telescopes, ten heliotropes, three prismatic compasses, eight
surveyors’ compasscs, six marine spy-glasses, nine three-arm protractors, twenty-five metre chains, five beam
compasses, four secctors, eight levelling instruments, seven sounding apparatus, three aneroid barometers,
three telegraph instruments, two ship’s liquid compasses, one dip-cirele, one declinometer, one zenith telescope,
and two base rods, in addition to a variety of miscellaneous work for the use of the office and parties in the
field.

Carpenter shop—DMr. A. Yeatman still remains in charge of the shop, assisted by one workman and
an apprenticc. The work executed during the year consists of seventy-four rough packing-boxes for the
transportation of instruments and records, thirty-eight fine cases and thirteen new stands for instruments,
four new boards for plane-tables, one vat, fourteen frames, and twelve clamp -clocks for the electrotype
division, three large water-troughs, six printing frames and one large sash for photographic purposes, four
paper-wetting boards for copper-plate printer, cornice and rollers for thirty-two maps, eight book and map
cases, gix frames for charts, four map stands, one large derrick for hoisting lithographic stones from the
basement to the printing rooms above, one andrometer, and two dynamometers, and one hundred and twenty-
five tin cases for holding original sheets of the survey have been painted and numbered. A large amount
of miscellaneous work has been done, and the wood-work of instruments returned from the field have been
carefully repaired. The office buildings have also received all necessary repairs.
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List of registered topographical skeets received subsequent to No. 844.

Localities.

State. { Scule. | Date. lﬁ Topographers. | Register
; | ‘ | number.
. | i !
Frenchman’s bay, east side, from Wau- | | | k

keag Neck to Winter harbor_... ...} Maine . ________.___.: 1-10,000 1862 - C. Rockwell. ... .. ... __. 91
Muscle Ridge islands, Penobseot bay..{.._.do.._..._...._... C =10, 000 1862 C.Ferguson............ ... 77
Seal, Tennant's, and Mosquito harlors, !

Penobseot bay . ... ... 1-10, 000 1862 _____ do. . Nig
St George's river.. ..o .. 1-10, O IRG3 . do_ ... ... 915
Georgetown island and vicinity . .. .... J-14, (0o 652 0 CL T, Lavdella oo oo oo &89
Part of Sheepscot river and vieinity. .. E-10, G “ H. Dennis..o... ... 845
Part of Harpswell Neck, with the adja- i :

cent islands in Casco bay...... ... ceeedO e i 1-10,000  1360-61 . A. W. Longfellow .co....._.} 847
Portland, reconnaissance of the cnvi- i : |

rons of aud approaches to.. [ < SR 1-20, 000 1862 | F. W. Dorr vevcencaencncnans, 878
Cape Caod, part of, from Sa.nd) I\Ld, ! \ I

near Bmust&blc, to West Sandw mh.. Massachusetts . ... .. 1-10,000 . 186061 | A. M. Harrison. .cceeeeeouns : anl
Fall viver,part of ... ... .. ... [ 1-10, 600 12061 .. ... O emesmmaeam e aaan ; 835
Mount Hope bay, including parts of | ‘ !

Taunton, Lee, and Cole's rivers.. ... Massachusetts and ‘ !

Rbode Esland. ... . 1-10, 000 1261 . A. M. Hamison and P. . T, |
i West oo L. ! 8R6
Mount Hope bay, partof ... ... Rhode Island....... ©1-10,000 18361 1 A M. Harrison- ... .. ... ! [t
Mount Hope aud Bristol bays, partof i .. do..ooo. L .. 1-10, 000 I=62 Lol O e i B33
Prudence island, Nanagauset bay - ... R R C 110,600 Istz ... QO . ! =1}
Part of the west shore of the island of i | ; “

Rhode Island, from Coddington cove i ! | l

northward.. ... ... ... ... .. .. PR ) T - 1-10, 600 1862 ... do. ..o ..., ! 896
Part of the west shore of Rhode Island, i | ;

from Bristol bay southward. ... ... @0l 110,000 1861 .o .. & 1 i jsitrd
Canonicut island, part of Narraganset i i

DAY et e e cedoo . ©1-10, 000 1861 |.._... ¢ 1S 898
Narraganset bay, including Ceoster’s | i

Isiand harbor und adjacent shores....|....do ... .. ... 1-5, 000 1862 | H. L. Whiting....... .. ... 869
Shore-line of the western side of the . i ; i ,

western passage of Narraganset bay.|_._.do.............. - 1-10, 000 1863 . A, M. Hawrison............. : 911
Part of the western shore of Narragan- i | {

set bay, including Greenwich bay : ;

and Hopeisland ... ... .. PR : < R . 1-10, 000 B v TR 912
Part of shore-line of Narraganset bay : I

and Providence river- ... ..o ... PR [ P, P 1=10, 000 | 63 L O e et e e 913
Shore-line of part of Providence river.. . £ 1-10,000 63 L L ! 914
Sandy Hook, resurvey of .. ......... 1-5, 000 Biig H L. Whiting. ...... ... f 204
Williamsport and vicinity. ... ... ... £ 1-20, 000 | 862 .J. Mechan aud C. Hosmer._ . 879
Accomack county, part ol ..o . ... ... C =0, uod 1862 - C. Hosmer. .. ... ... ___. BG3
Line across the pesinsula of Eastern | : \ !

Virginia, Accomack couniy. ...... .. L S, : 1862 | A. M. Harrison. ... ... 890
Potomae river, from Cobb Point to ; i ;

Swan Point. ... ... ... .._. Maryland .......... P 120, 000 | 1862 ¢ C. HoSmMer. oo v cen e e eeeen] 858
Potomac river, from Swan Point to the | l !

Trounk .o ceeeOi 1-2¢, 000 i 1862 | J. Mechan. oo cocannineanx ! £59
Potowmae river, from Lone Point to Per- ! | 5

sinmon Point. oo .oeoeeaoeeoaon] Virginia - cocnocooon 1-20, 000 | 1862 [...... A0ee e ! 860
Potommac river, from Metomkin to Per- | : | |

simmonPoint.. ... ..o il Maryland and Vir- | i

ginfa ..ol aainan 1 120,000 | 1862 | H. L. Whiting . .coaovoonon : 861
Potomac river, Cedar Point to Nanje- : |

TOY SU0T€. e iw e i mmee e iae s Maryland -......... 1-20, 000 1862 | J. Mechan ... ... . . .0 862
Potomac river, from Smith’s Point to i |

Nanjemoy Store. ... --.ooo. oo -on JoeeedOeeie e ool 1220, 000 | 1862 | A. W. Longfellow ..._..._.. ! 863
Potomac river, Metomkin Point to ' ! i

Aquia ereek. ool ! Virginia . eeeoooann. © 120,000 | 1862 | J. Mechan - ooooooev oLl 864
Potomac river, from Smith's Point to | ) | Pt

Fair Qak ..o Liiiiiiiiiiian. Maryland and Vir- | ! i

ginia. ... ... 1-20, 000 | 1862 | C. Hosmer. .. ... .......... ! 865
Potomac river, from Fair Oaks to Indian ! L !

Head.... ...... ... ... ... Maryland. .. ..o o. 1-20, 000 | 1862 | A. W. Longfellow ........../ 866
Potomac river, from Shipping Point to !

HighPoint. ... ... . . _______ Virginia. ..c. ..ot 1 1-20, 000 1862 | J. Mochan «cneenevcnann-n-- 867
Potommac river, from Indian Head to |

Fox Ferry. ... oo ... Maryland and Vir- | i

ginia. ... ..._... 1-20, 000 1562 | . HoSmer. coceceavenenonn- i 875
Potomac river, Broad creek to Oxen | ;
Hill...oo. s | Maryland .._....... 1-10, 000 | 1863 | A, M. Harrison...voacoooonn 02
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List of topographical .sheets, §c.—Continued.

|
Localities. State. Seale. | Date. Topographers. Register
| number.
Vicinity of Rosier's Bluff. ... _.......} Maryland .......... 1-5, 000 1862 | A. M. Hardson . e cceeeaen.. ‘ 895
From Bladensburg to Leesboro’, adja- ' i

cent to District of Columbia ... ... .‘ P o DR 1-15, 000 1863 | C. Fergson. ..o voeennnnonn. 903
Jones's Point, Potomac river..... ... -; \ irginja. ... coo... 1-1v, VOO 1863 | AL M. Harrison. ..o ovoe ... | 95
Junes's Point, near Alexandria; contin- ! i !

uation of ~puml SUIVEY cvws vewmweaatoocdoiiiiiain .. 1-1, 600 1863 | C. M. Bache ... ...........0 909
Potomac river, from Jones's Point to !

Little Falls Bridge. . coceuueoaaoaon R 1-15, 000 | 1863 | C. H. Boyd ..o ooon ... ‘ 910
Manassas, rebel delences. ... voveonannn |- I D 1-10, 000 | 1862 | H. L. Whiting and C. M.

i i Bache . ... .. ..., 848
Fredericksburg, vicinity of........... Geeea@0oiiiieo o) 1410, 000 1862 ! C. M. Bache. ... ... ...... 871
Rnpp‘th(mnod\ river, part of the left | :

baunk in the vicinity of Fredericks- | !

T Poeen@Oe L 1-10, 000 ; 1862  T. W, Robbins - ..cevunnn.. 872
Rup]ruhcunm( k river, reconnaissance of ;

roads, part of teft bank. ... .. ... ... [<1: TR 1-10, 000 1862 oo Ot 873
United States Navy Yard, Gosport, und | )

rebel battery at St. Hdu]u, opposite | i

the DAVY YHFAe oo oe e e e e 1 PO 1-2,500 : 1862 ¢ A. M. Harrison . .cocvouen... 850
Plans of confederate fortifications, Eliza- | | !

beth river. .ceeoeioioir oot [ . 12,500 ! 1362 ... [ 5 U 851
Beaufort harbor, resurvey............. i North Curolina...... | 1-10, 000 | 1852 A. Bosche.oooovervncaaa.. ! 74
Stono river, mouth of, aud rebel carth- | i : '

works of Cole's island .. .. ... .d.. - d South Cavolina . ... 1-20, 000 ! 1862  C. Rockwell ... ... ... 1 839
Rebel earthworks on Cole's island, and 1-10, 000 - ‘ !

fort nt Old Battery, Stono river ; EAEEEEREEEED g 1-2, 500 } 1262 jrreeoe EAARRTPETEEPREPEPPEE i 900
Wassaw sound and vieinity...oooeaennn H Geor{:ia ............ 120, 800 - 1863 i W. H. Dennis.............. [ 906
Barnes’s sound, partof ... ...... ...  Flovida...... ... 120, 060 § 1260 1 C. T, lardella. ..o ool oo | 857
Charlotte harbor, from Boea Grande ! i ! |

entrance to north of Boca Nueva Pass ... [ (o T, 1-20,000 | 1RGO ... [a [ RN i 853
Charlotte harbor, part of .. ... ... ... ... & F 120, 000 | 1860 ..., 5 SRR | 854
Charlotte harbor, from El Gabo to Peas ! | ;

creek : 1-20, 600 15115 S e L D, | 855
Peus Creek, head of Charlotte harbor . ' 120, 000 | 1860 .ooon 2 N ! 856
Fort Jackson, plan of, showing the ef- | ; . ‘

fect of the bombardmentof ... _.. ... Louisiana._......_.. 1-600 | 1862 F. H. Gerdes and J. 8. Harris .| 870
8t, Louis, military defences of Missouri v cvenvennas 1-10, 008 | 1862 J. Mechan - ... ... _...... 852
Vicinity and fortifications of 8t, Louis . i 1-16, 000 1852  R.M.Bache._.........._... 908
Carondelet .. .ooo oLl | 1-10, 000 1863 ....-. s 1 Y 907
Part of the island of Santa Cruz, Santa | : i

Barbara Channel . ........._........" California ...... ... 1-10, 000 | 1859 1 W. M. Johunson --u.ceeeo... 876
Coast tfrom Poiut Fermin eastward to ! i !

San Guabriel river ...... ... ...l AOuven e 1-130, 000 | 1859 ... [ (P 892
Coast from Hueneme eastward to Point ;

Mugioo.oo. ool 1-10, 0460 1857 e doe. o iie.. i 893
Puanta de los Reyes, part of 1-10, (){ 0 1862 | AT Rodvus and D. Kerr... 881
Coast noerth of Puuta de lus Reyes, |

part Of . ... 1-10, 000 1862 ... 2 1 882
Tomales bay, part of 1-10, 000 1862 | A. . Rodgers_c.ooononans { 849
Tomales bay, part of ' 1-14, 400 1862 (...... i 2 | 830
Coast from Tomales bay to Salnon ! i ; !

creek ... oL oLl [ s T, C1-10, 000 1862 : A. F. Rodgers and D. Kerr. .f 883
Entrance to Koos bay ... ... 0 Oregon.. ... ...... 1-1u, 000 1861 | J. 8. Lawson.... coeveenon i 846

i

|




THE UNITED STATES COAST

APPENDIX No.

16

SURVEY.

.

145

List of registered hydrographic sheets received subsequent to No. 738,
Localities. State. Scale. Date. Hydrographers. Register
nuwber.
Damariscotta river and approaches..__. } Maine. ...__. ._._..l1 1-10, €00 1260 | Eieut. Comg. J. B. Bankhead_ 91
Coast from Manhegan island to Damis- |
cove Point ... ... .. ... ... leeeedOucncme vacn o] 120,000 1860 | Lieut. T. S. Phelps. ... ... 746
Mouth of Sheepscott river and Booth
T 1-20, 000 1860 . ..... 6 0 D il
Wiscasset bay, Back river, and Mont- |
seag bay to Westport Bridge ......_. ... 1-10, 000 1262 | F.H. Gerdes. .coooo oo ... 75
Hockomock bay, including the river
emptying into the Kennebec and
Sheepscott rivers. ... __. ... ... 1-10, 000 1862 L. ... 16 776
Merrymeeting bay and Kennebec river 1-10, 004 1861 ..., Ao ciemiie o 00
Casco bay, lowerpartof ... ... ... ... 1-20, U 1861 ; C. A Schotio oo oo ... 754
Portland harbor, additional soundings._. .... LI=20, 00 18362 ¢ Ed. Cordell ... . ... .. 758
Rocks off Portland harbor.._ .. ... ___. ... 1-20, 00U 1563 . Lieut. Comg. T. 8. Phelps
and Ed. Cordelle oo aai o0 736
Wood Island harbor, reconmaissance of. ... do-.oouaacn.a.. 1-10, 000 1859 ¢ Lieut. A. Murtay..eccnn oo 739
Stage Island and Cape Porpoise har- ]
bors, reconnaissance of. ... ......_. ._.. s (o J 1-10, 060 1859 ... O e e e 740
Isles of Shoals ...................... New Hampshire ...} 1-10, 000 1359 G0t i i e e 741
Barnstable harbor.. ... .. ______. Massachusetts .. ...} 1-10, 0uU 1261 | IL Mitehell. ... co.oooen.... 752
Part of Barnstuble bay_ ... ... __._. JY: T T }1-10, 000 1260 | Licut. J. Wilkinson. con. ... TR
Phelps’s Bank and Asia Rip, Nantucket
shoals, reconnaissance of ... ... ... ... PR s i T, 1-100, 000 | 1860-'61 | Lient. T. 8. Phelps . ... ... 745
Narraganset bay.. ... oooo ... ..., Rhode Xslund 1-20, 060 1861 | W. P. Trowbridge...o.. ... 792
Nurraganset bay... 124, 000 1862 | H. Mitchell ... .., oo ot 787
Dutch 1sland harbor 1-14, 600 1862 |.o.-.. £ Y =6
Coasters’ harbor. .. ... ... .. ___. 1-10, 000 1863 | o 735
Additional soundings off Montauk )
Point; Grear Eastern Rock 1-20, 060 1863 | Lieut. Comg. T. 8. Phelps.. 780
Baltic Rock, New York harbor 1-2, 500 1801 |.a--.. L 743
Hudson river, from Rhine Clff to
Glaseo. .o ... ..o ...l Y I U, 1-10, 000 1861 | J. Mechan. .. ool 752
Hudson river, from Glasco to Tivoli- .|, ... .0 ccceeaenrnnan- 1-10, 00U 1861 {.ae-.. d0neeeia e 753
Hudson river, from Esopus creek to
Fuddecart Point ... ... ... ... BRI [ S 1-10, 000 1862 §._ ... [ (S, 798
Hudson river, from Puddecart Point to
BrandonPoint. .. ... ... __.. Y 1 Y 1-10, 600 1862 ... L 799
Hudson river, from Brandon Point to
Coxackie . ... ... ... R 1 eeen !l 110,000 1862 | ... Ao eae 800
Sandy Point, (resurvey) ......._....._. New Jersey ... ... 1-5, 606 1863 HL. Mitchell. ... ... _.___. 7R
Additional soundings in New York bay.. New York..__._.._.. 1-10, 6UO 1863 ¢ Lieut. Comg. T. 8. Phelps__ w33
Additional soundings off the coast of
New Jersey..oocee vamcanouanenonn. 1-200, 000 1861 ... QO 740
Examination of }alse Hook. . Y T TR I, SO 1111} 1860 | Lieut. A. Mwrray 69
Winter-Quarter Shoal ___.___._______. Maryland 140, 000 1863 | Licut. Comg. T. 8. Plelps.. . 761
Metomkin inlet, sea-coast of Virginia.. Virginig.co-n <ooo-. 1-20, VU0 1862 | A. M. Harrisom. coee ceen cenn TYH
Potomac river, from Hunter’s Point to
Long bridge, and Eastern Branch to . . .
Anacostia Bridge ..--.-............| District of Columbia.| 1-5, 000 1862 | Capt. C. P. Patterson, U, 8.N. 764
Potomac river, from Long Bridge to the | o
Aqueduet ... .. ... ... .. FU [ T | 1-5,000 1862 |...... s (R 765
Potomacriver, from Alexandria to Hun- | .
ter’s Point.... ... . __._....... ... JY [ SO  1-10, 000 1862 [.._.__. 1 R 766
Potomac river, from Cob Point to Ma- —
thias Point. ... ....c...ooeoool. Virginia. eevoee enn 1-20, 000 1862 | Lieut. T. 8. Phelps..... .... 778
Potomac river, from Piney Point to
Blackstone island ... ..___......... Y 1 1-20, 000 1860 | Comdr. W. T. Muse.-........ 793
Yeocomico aud Cone rivers............ Virginia and Mary-
Jland ... ooooooao 1-20, 000 1860 | ...-. s (oY 794
Soundings off False Cape- ............ Virginia .. ocooe ..ot 1-40, 000 1861 | Lieut. T. S. Phelps ......... 75U
Oregoninlet........ ..., North Caroling. - . ... 1-10, 000 1362 | H. Mitchell.... coeceeneonnn 762
Hatterasinlet . _ ... ... .. .. .. 1-10, 0G0 1861 | Lieut. T. 8, Phelps ... ...- 763
Beaufort harbor, (resurvey)........... North Caroling. ... 1-10, 000 1862 | A. Boschke ....oo.oooi..-. 759
Deep-ses. Soundings from Cape Henry -
to Cape Lookout. ..o coeun oo | ... 1-500, 000 1860 | Lieut. A. Murray - .—-oevo.-- 768
Deep-sen Soundings from Cape Look-
out to 8t. Augustine.... ... ... . . 1., e e et 1-5C0, 000 1860 |...... [ L T 768
Coosaw river, from Combahee river to
Brickyard Creek. ... ... __..__._ South Carolins .. ...| 1-10, 000 1860 | Licut. J. P. Bankhead ... ---- 742
Brickyard Creek, from Coosaw river to i .
Beaufort « oo eon caverearanne aeaeonn. O 1-10, 000 1860 |...--. P O 743
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List of registered hydrographic sheets, §r.~—~Continued.

i | |
Tocalities. } State. | Scale: Date. | Hydrographers. Register
! : ; number.
i i ;
Parrott Creek, from Coosaw to Morgan | “ i ’
river, and part of Moergan river...... South Carolina ...... ' 1-10, 000 1860 | Lieut. J. P. Bankhead ...... 744
Qff-shore soundings from Fernandina to § !
Cape Florida ... .. ... ... .. . __ .. ... 11400, €00 1860 | Lieut. A. Murray..-. -----. 770
Florida Reefs, from Coffin’s Patches to |
Tennessee Reef .__...._....._...... Florida ceeeon.au... ! 10, 000 1860 | Lieut. J. Wilkinson......... 773
Florida Reefs, abreast of upper and | | i
lower Matacumbe Keys- ... ... ... (O T I 1-26, 000 1862 | G. Davidson « . oeeaunnaan- 774
Florida Reefs, between Alligator and i i
Freneh Reet. ... .. femee : 1-40, (00 1863 | E. Cordell..... _.......--..F 777
Additional soundings off Boca Chica 120, 000 1863 ..., O cee meemmmeennead 779
Charlotte harbor, main entrance . ... ...} .1 1-40, 600 1863 ... (YRR 797
Apalachicola bay...... .o ..., 120, 000 1860 | Lieut. T. 8. Phelps ......... 747
Cuannel off Point Wilson, San Pabloe | | } .
bay. ... California ©1-20, 000 | 1863 781
Part of Carquines Straits- _....... ... . Q0. caeeniieon.. I 120, 000 | 1863 e
Resurvey of chanuel off Point Wilson, | f : |
8an PAbIo bty - ovnvoneaeenenen it @0 o2 1-20,000 | 1862 | 758
Resurvey of approaches to Mare Island | i i |
Noavy Yard ... ool 3 [ P 1-10, 000 | 1862 | 11 PRI 759
Resurvey of part of Cuarquines straits. doooo.. .. S 1-10,000 ' 1862 ooodo. ool 760
Tomales bay, entrance and port ot . __. leeeodOnce o ; 1-16¢, 600 | 1861 | s 1 Y 756
Tomales bay, from Tom’s Point to head ‘ : i
of navigation. ... __.._.._.._._. Y 1 SN 110,000 1861 ... 1 757
Koos bay, entrance and port of ... ... | Oregon...... ...... i 1-10, 000 1861 ‘ J. 8. Lawson. ... oo 755
|

APPENDIX No.

REPORTS OF PROFESSOR BENJAMIN PEIRCE, OF
PLEIADES, IN

No.

Dear Sir: I have the honer to communicate the

17.
HARVARD, UPON THE OCCULTATIONS OF THE
1841 AND 1342,

1.
CAMBRIDGE, November 7, 1863.

following report upon the observations of the ccculta-

tions of the Pleiades of April 13, 1842, which I designate as No. I, because it is the last of the group of the

Pleiades occultations, (1838~"42.)

The immersions were on the moon’s dark limb, and were observed at Edinburgh by Professor Henderson.

RECORD OF OBSERVATIONS.
The observations were made by Professor Henderson with the Sheepshanks Equatorial, and are pub-

lished on page 273 of the Edinburgh Observations.
No. of star.
22
35
40

Edinburgh sid. time.
9%. 50m. 29.0s.
9 56 008
10 39 16.0

The latitude and longitude of Edinburgh Observatory were taken from the collection prepared by Dr.

Gould for the Nautical Almanac.

EPHEMERIS.
The places of the moon were computed from Hansen’s tables for 9. 50m., 10. 156m., and 10%. 40m. of

Edivburgh sidereal time, and are as follows:

Edinb. sid. | D’ longitude by B. P. | D'® lopgitude. | D' latitade by B. P. | D latitude | D' Hor. Par. by | Hor. Par.
time. ¢. 8 P—B.P. C.8.P.—B.P. B.P. C.8.P.—B.P.
hom o - " o " oo ”
9 50 58 05 30.73 —0.01 4 12 41.94 0.00 56 49. 04 0. 00
10 15 58 19 08.02 —0. 07 4 13 03.13 0.00 b6 49.55 0. 00
10 40 58 32 45.31 0. 02 4 13 24.08 0.00 56 50.08 0. 00
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The obliguity of the ecliptic — 230 27/ 39/'.47.
Hence the moon’s right ascension and declination were computed.
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Edinb. sid. time. D R. A. by B. P. D’ R. A. ) # declension by B. P. D '® declension
C. 8. P.—B. P C.8. P.—DB P.
h. m. o " " I} r ” "
9 50 54 48 15.82 ~0.03 23 51 17.98 0. 0
10 15 55 02 53.16 —0.11 23 53 47.15 —0.03
10 40 55 17 31.08 0.03 23 56 15.05 —0. 03
The coustants of Alcyone were found to be—
By B. P. C. S. P.—B. P.
[e} ! ” i
R.A. of Aleyone. ... oo it 54 31 41.71 —0.09
Decl. of Aleyone. . .ooiniiviiiiioi oo, 23 36 47.89 0.08
T T —0.000026 —2
Log. E..... e emce e itecacecteeaen et —4.2392 —.0006

STEREOGRAPHIC CO-ORDINATES OF THE

MOON REFERRED TO ALCYONE.

The parallax of the moon in right ascension and declination and the moon’s augmented semidiameter
were computed for Iidinburgh for each ten minutes from 94. 50m. to 10k 40m. The following are the values:

Edinb. sid. —A a —A_a —Anﬂ —A_3 b =
time. by B. P. C.8.P. —B. P. by B. P. C.S.P. —B. P, by B. P C.8. 7. —B. P.
g 50 34 48. 04 0.00 43 45. 47 —0.01 | 936. 02 —0.01
10 00 34 41.59 0.00 44 16.92 —0. 02 935. 74 —0.01
10 10 34 31.49 0. 00 44 48.25 —0.03 935. 47 —0.02
10 20 34 17.77 0.00 45 19. 42 —¢.03 935. 20 0.01
10 30 34 00. 44 0.00 45 50. 37 —0.03 934. 93 —0. 02
10 40 33 39. 54 0. 00 46 21.05 —9.02 934, 67 ! —0.02

The co-ordinates of the moon for the stereographic projection of the Pleiades

pole, and to the chart of the Pleiades for 1840, were next computed.

referred to Alcyone as the

Edinb. sid. +Zm Tm —Ym Ym Zg Za

time. by B. P, C.8.P.—B.P. by B. P. C.S.P. —B. P. by B. P. C.S. P. —B.P.
h m. " H H 1" i’ it

9 50 —-1005. 67 0.02 1754. 39 —0. 08 935. 98 —0. 01
10 00 —677. 05 0.01 1726. 55 —0. 08 935.71 0. 01
i0 10 —345. 03 —0, 04 1698. 56 —0.07 935. 43 —0.02
10 20 ~--9.62 —0.02 1670. 38 -0, 10 835. 16 0.01
10 30 329.15 0.02 1641. 96 -—1. 69 934. 89 —0.02
10 40 671. 26 0. 09 1613. 22 —0.09 934. 63 —0.02
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EQUATIONS FOR THE CORRECTION OF THE MOON’S PLACE, AND OF THE LONGITUDE.

The following are the coefficicnis of the equations for the correction of the moon’s place, and of the
longitude:

|
. Dp Drp | D.p Dyp dp
E |
w T
]
k BP Jjcsr| BP |csrPl BE |eseP BP |C.8P| BT C.8. P.
S —B. F. —B.F.| —B. P ‘——B. P. —B. P.
i
| "
220 9815 | 0 — 1908 | —3 1\ . 5544 0 —.5348 [ 0 —0.94 0
3| —.9616 0 2748 | o | .2507 —11 —. 5240 1 0 —1.14 04
40| 7z 0 —.6365 | o | .7081 0 . 4203 l 0 —0.47 | —.03.
] H

SOLUTION OF THE EQUATIONS.

The solution of these equations by the method of least squares, gives the following values of the co-
efficicnts of the final equations:

By B. P. C. 8. P—B. P By B. P. C. 8. P—B.P.
[2?] == 2.4830 — .0001 [a]  .165 030
[ab] = 4139 — .0003 [@] 8648 0002
fee] —=—1.3276 0004 fed] — 7234 0003
lad] =  1.3529 — 0002 [em] — 1.138 — 010
[an] = 2.381 — .022 [4%] 7371 .0
(3] == 5170 0002 [dm] 1.298 — .009
[he] —— .4844 — 0008 [m?]  2.404 — .061
[6d) = 2255 — 0002

And their solution gives-—

By B.P,07=07959 —0.167 8%, + 053537 — 05456 1, Edinburgh, with corrected [m?] == 0.121.

By C.8.P,87=0. 950 — 01678 &,, + 053467 — 0.545 ¢ 1, Edinburgh, with corrected [m?] — 0.102.
The coefficients of the residual equations are—

Stars. Dip. D=p. Dip. dp by B. P. ép by C. 8. P.
22 - .027 .029 0 0 0
35 .400 — .263 0 —0.22 —0.18
40 — .509 201 0 0.12 0.09

No. II.

Dear Sir: T have the honor to communicate the following report upon the observations of the Pleiades
of January 21, 1842, which I designate as No. II, because it is the second from the last of the group of
Pleiades occultations, (1838-'42.)

The immersions were on the moon’s dark limb, and were observed in the United States, at Washington
by Mr. Gilliss, and at Cambridge by Mr. Bond.

RECORD OF OBSERVATIONS.

Waskington—The observations made at Washington are printed in Gilliss’s astronomical observations,
page 581, and all marked as “good.”’

No of star. Mean Washington time of immersion. Sidereal time.
1 5h. 40m. 06.9s 1. 43m. 38.68s.
4 6 02 24.0 2 05 59.44
8 6 09 26.7 2 13 03.29
11 6 16 44.2 2 20 21.99
13 6 31 07.4 2 34 47.55
14 6 32 25.9 2 36 06.27
20 7 01 45.1 3 05 30.28
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Cambridge~The observations are printed in the Memoirs of the American Academy, new series, vol.
iIT, p. 67.

No. of star. Mean Cambridge time of immersion.
4 6h. 4lm. 04.6s.
11 6 55 26.0

The latitudes and longitudes of the places are taken from a manuscript table which will be sent to the
office at another fime. It is sufficient, for the present, to state that the assumed longitude of the observatory
of Washington is 54. 08m. 12s. W. of Greenwich, to which all American positions are referred.

The computations are contained in the accompanying sheets marked B. P. 1—7%, and C. 8. P. 1—14, and
they are partly in duplicate and partly in quadruplicate.

EPHEMERIS.

The places of the moon were computed from Hansen’s tables for 1%. 40m., 2%. 10m7., 2%. 40m., and 34.
10s. of Waghington sidereal time, and were as follows:

‘Wash. sid. | D's longitude by {C.S.P. —B. P.| D’¢ Ilatitude by |C.S.P.—DB P.| D>’s Hor. Par. by | C. 8. P. —B. P.
time. B. P. B. P. B. P.
k. m. o v " 4 o ” " ‘ " "
1 40 56 39 46.19 —. 01 4 44 08.27 .04 i 57 57.77 .02
2 10 56 56 41,25 —. 01 4 43 25. 94 —. 02 57 58.99 .01
2 40 57 13 37.09 .03 4 42 43.15 - 04 58 00,21 .00
3 10 57 30 33.70 —. 04 4 41 59.95 .01 58 01. 44 .00

The obliquity of the celiptic =— 23° 27’ 39/.52.
Hence were computed the moon’s right ascension and declination.

Wash. sid. time. D)*R. A. byB. P. C.5.P.—B. P } D8 decl. by B. P. C.S. P. —B. P.
B om. o . ” ' o &
1 40 53 09 16.27 0.04 24 01 47.17 0. 00
2 10 53 27 23.18 —0.01 24 05 07.58 — 07
2 40 53 45 31.88 0.05 24 08 25.97 —. 08
3 10 54 03 42.37 —0.09 24 11 42. 34 —. 04

The constants of Alcyone were found to be as follows:

By B. P. C. 8. P.—B. P.
R. A.of Aleyome. ...... ...ttt . 54° 31' 5215 —0.12
Decl. of Aleyone........ccoviiiioniniinaan... 23 36 52 .08 0.00
Log. Fo..oov oo, e teea e ees.-. —0.000038 —0.000000
Log.E ....hv..... e e aiieeiaaaas 4.3214 ~—0.0005

STEREOGRAPHIC COORDINATES oF THE MOON REFERRED TO ALCYOXNE.

The parallax of the moon in right ascension and declination, and its augmented semidiameter were then
computed for the Wilkes Observatory at Washington, and for the temporary Observatory at Cambridge. The
computations for Washington were made for each ten minutes from 1%. 40m. to 3%. 10m. of Washington
sidereal time, and for Cambridge, from 2%. 10m. to 2%. 40m. The following are the values:
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1. For Washington.

Wash. sid. Asa C.S.P. —B.P. —A8 C.S. P. —B. P. | Semidiameter by | C. 8, P. —B. P.

time. by B. P. by B. P. B. P

1 40 23 36.19 0. 01 17 07.10 0. 00 964. 44 —0. 03
1 50 21 44. 68 0. 02 16 44.91 0.01 964,79 —0.03
2 00 19 50.73 0. 00 16 24.47 0. 00 965. 10 0. 00
2 10 17 54.55 0.02 16 05.80 —0.01 965. 41 0.02
2 20 15 56.35 —0. 01 15 48.93 —0.01 965. 69 -0.02
2 30 13 56. 33 —0. 01 15 33.90 0.00 965. 96 0. 00
2 40 11 54.72 0.01 15 20.76 0. 00 966. 20 0.03
2 50 9 51.75 0.00 15 09.53 —0.02 966. 43 - 0. 04
3 00 T 47.64 —0.01 15 00.23 0.13 966. 63 0. 02
3 10 \ 5 42.61 0. 00 14 52. 88 —0.01 966. 82 0.01

2. For Cambridge.

! f
2 10 l 12 20.47 0. 05 18 52.93 | 0.06 965. 52 0. 10
2 20 } 10 24.55 0. 05 18 41,32 ! 0.08 965. 75 0.11
2 30 8 27.43 0.05 18 31.51 1 0. 11 965. 96 0.13
2 40 \ 6 29,32 0. 0

03 18 23.55 0.12 966. 15 ‘ .14

The coordinates of the moon for the stereographic projection of the Pleiades referred to Alcyone as the
pole are then computed:

1. For Washington.

Wash. sid. —am | Zm by C. 8. P. Ym ym by C. 8. P. S 3 by C. 8. P.
time, by B. P. | —#%u by B.P. by B. P. —4m by B. P. by B. P. _3, by B. P.
hom. . " . o
1 40 3246. 33 +0.01 478. 47 —0. 02 964. 42 —0. 01
1 50 3016. 39 —0.03 . 566. 21 —0. 05 964.76 —0.01
2 00 2788. 63 -0.03 652. 09 -—0. 06 965. 07 —Q0. 01
2 10 2562. 82 0. 02 736.09 —0. 07 965. 36 0. 00
2 20 2338.75 —0. 03 818.19 —90. 08 965. 64 0.00
2 380 2116. 25 —0.03 898. 31 —0.09 965. 91 —0.01
2 40 1895.12 —0.03 976.49 —0.09 966. 15 —0.01
2 50 1675.13 -—0. 05 1052. 60 —0.07 966. 37 0. 00
3 00 1456. 07 —0. 09 1126. 66 —0. 04 966. 57 0.00
3 10 1237.76 —0. 09 ’1198. 67 —0, 03 966. 75 0. 00

2. For Cambridge.
2 10 2869. 41 ‘t —0.01 570. 67 —0. 03 965. 48 ¢. 00
2 20 2643. 15 i ---0.05 647.36 —0. 06 965. 71 —0.01
2 30 2417. 90 | —0.05 722.13 —0.08 965. 91 0. 00
2 40 2193. 45 ! —0.03 794.94 —0. 17 966.10 0.00
|
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EQUATIONS FOR CORRECTION OF MOON’S PLACE AND LONGITUDE.

The following are the coefficients of the equations for the correction of the moon’s place, and of the
longitude:

—Dp ' Dbp —D,p —D.p ‘ Sp
Star. ; ; i
ByB.P. |[C.5.P. ByB P [C.S.P.| ByB.P. C.8.P.| ByBP. C.S. P.| ByB P. |C. 8 P.
—B. P. I —B.P. | —B.P. | —EB.P. | —B. Y.
: i i i
.00 .00 L .00 Y TR "
1. Wash., 1 . 9940 0z | .10%0 00 | .5927 | 00 L5604 . 06 | —3.07 .09
4 .9202 | —02 | —.3915 , —03 | .3413 | 19 L5181 1 —01 | —2.07 .09
8 . 9824 0z | .1863 | —o07 .5286 | 27 L5544 0 00 | —2.57 .09
11 . 9920 00 .1271 —02 L4917 04 5599 1 0T | —2.68 L1l
13 . 8670 00 | —. 4983 | —01 | .2388 | —I1 .4896 | 00 | —1.39 .05
14 L9298 | —o04 -—. 3713 —04 | .2824 ‘ —o0s .5245 | —o04 ) —1.52 —. 05
20 . 9943 00 | — 1021 | —O01 | .2864 . 02 | .5624 | —O0T7 | —2.91 L4
2. 4 8944 | —02 | — 4473 | —03 J 1871 04 | L5048 | —01  —2.78 09
11 | .9984 00 | .0570 | —o02 - .3363 02 | 5643 . —08 . +42.20 .13

SOLUTION OF THE EQUATIONS.

The solution of these equations by the method of least squares gives for the final coefficients:

B. P. C. 8. P—B, P B. P. C. 8. P—B. P.
[a?] = 71872 .0002 [bm] = 2.5652 —.0512
[ab] =1.2224 0006 [®] =1.2429 0005
[ac] =2.8313 0003 [ed] == 1.5984 —.0003
[ad] = 4.0572 —.0008 [em) = 6.724 —.239
lam] =17.143 —.587 [d*] =2.2901 —.0001
(2] = .8126 .0003 [dr] =9.676 —.339
[bc] = .2456 —.0011 [mz] = 42,794 —3.023
I&d] = .6903 0004
The solution of these equations gives:

By B. P. 0 = .3903 6=—0.'58.

By C. 8. P. 66 = .3926 d=—0./501.

By B.P. of = — 4603 &= —0.5644 JA42./7484.

By C. 8. P. 6l —= — .4607 6= —0.5643 514 2.'389.

The substitution of these values in the given equations for each observation leaves for the residuaal co-
efficients the following values:
By B. P. and C. 8. P.

Place. Star. D, p Dyp op dp

. B. P C.85. P
1 1 —. 093 0 .46 .45
1 4 —. 070 ] —. 01 .02
1 8 —. 005 0 —. 02 —. 04
1 11 . 016 0 —. 14 —. 14
1 13 -—. 034 0 7 .48
1 14 .00 0 .57 .46
1 20 .132 0 —. 50 —. 44
2 4 . 050 0 —. 82 —. 78
2 11 . 146 0 4. 77
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The observation of place 2, star 11, was omitted in the computations, from its evident error. g The com-
putations are contained in the accompanying 21 sheets, marked B. P. 1—7, and C. 8. P. | .,
Very respectfully,
BENJAMIN PEIRCE.
A. D. Bacug, LL.D,,
Superintendent United States Coast Survey.

Dear Sik: I have the honor to communicate the following report upon the occultations of the Pleiades
of September 6, 1841, which I designate as No. V.
The immersions were on the meon’s dark limb, and were observed at Washington, by Mr. Gilliss.

RECORD OF OBSERVATIONS.

Washington.—The observations are printed in Gilliss’s astronomical observations, page 480, and all
are marked as “good.”

No. of star. Mean Washington time of immersion. Sidereal time.
2 11%. 54m. 53.2s. 22A. 58m. 18.35s.
1 12 04 139 23 08 40.59
4 12 14 552 23 19 23.64
11 12 33 536 23 38 35.06
i3 12 34 346 23 39  06.27
14 12 40 33.0° 23 45 05.65 -
EPHEMERIS.

The places of the moon were computed from Hansen’s tables for 23%. 50m., 28%. 20m., 23%. 50m., sidereal
time of Wilkes’s Observatory at Washington, and were as follows:

Wash. sid. | D’'¢longitude by B. P. C.S. P. D't latitude by B. P. C.8. P D’ Hor. Par. B. P. C. 5. P
time. —B. P. —B. P. —B. P.
h. m. o ” ” o " i ‘ ” "
22 50 56 44 56.72 0.00 4 54 56.96 —0. 04 57 41.88 0. 02
23 20 57 01 44.22 0. 12 4 55 28.17 —0.03 57 42.65 0.01
23 50 57 18 32.18 0.13 4 55 58.97 —0.03 57 43.42 0.01

The obliquity of the ecliptic = 23° 27/ 41.41.
Hence the moon’s right ascension and declination were computed.

]
Wash. sid | )" R. A. by B. P. C. 8. P D’s declination C. 8. P
time. —B. P. B.P. —B. P.
k m o 1 ” " o 7 ‘e "
22 50 53 11 39.01 0.03 24 14 30.85 —0. 04
23 20 53 29 35.86 0.15 24 18 02,40 —0. 04
23 50 i 53 47 34.21 0.16 24 21 31.89 | 0. 00
| i

The following were the constants of Alcyone :

B. P. C. 8. P—B. P.
R. A. of Alecyone...c....... creeeacaaa 54° 31’ 33.732 —0.709
Decl. of Aleyone.....ooooooaaoaaa.... 23 36 45. 34 0. 01
Log F oo et 0.000040 0

| P O R 6.2118 0
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STEREOGRAPHIC CO-ORDINATES OF THE MQON REFERRED TO ALCYONE.

The parallax of the moon in right aseension and declination, and its augmented scmidiameter, were
computed for the place of observation for every ten minutes from 224, 50m. to 234. 50:m. sidereal time,
¥ A {
The following are tue values:

Aﬂ.a -——Aﬂ.,g 21
‘Wash. sid. -

time. B. P. C. 8. P B. P. C. 8 P B. P. éc. 8. P.

—B. P —B. P | —D. P.
22 50 46 45.57 0. 01 27 05.35 —0.05 953. 55 0
23 00 i 46 04.15 0. 60 26 21. 65 —. 01 954. 08 0
23 10 45 17.77 | 0.61 25 38.35 —. 01 951, 60 0
23 20 44 26.52 ' 0. 02 24 55,81 —. 01 9553, 11 | 0
23 30 43 30.49 | 0.02 [ 24 1401 .00 955. 61 0
23 40 42 29,76 0.02 | 23 33.03 .01 956. 10 0
235U 41 24.42 | 0.03 1 22 52.95 .01 956. 59 0

The following are the coordinates of thc moon for the stereographic projection of the Pleiades referred
to Alcyone as the pole:

1 —%m Ym E =z
Wash. sid. ; — ’
time. B. P. {CSP B. P '0.8.P B. P C. 5. P
| | —B.P | —D. P —B P
L om. i " " " i ’” } "
22 50  1520.03 —0.09 643.80 | 0.17 | 953.66 0.01
23 00 | 1529.25 —.13 757.00 | —. 01 954. 18 .00
23 10 [ 1243. 00 .17 £69.95 | —.05 954. 70 .00
23 20 861.19 —.20 982.17 | —. 04 ] 955. 21 .00
23 30 L 683.74 —.22 1093. 60 L, 02 955. 71 . 00
23 40 | 410.56 —.22 | 1204 14 ! .00 956. 20 .00
23 50 [ 141,58 —.23 | 131373 ;—.01 956. 69 —. 0l

EQUATIONS FOR CORRECTION OF THE MOON’S PLACE AND OF THE LONGITUBE.

The following are the coeflicients for the correction of the moon’s place and of the longitude; the star
13 is omitted because there seems to be an error in the record :

Dyr Dy 5 D.p Dyp dp
Place Star. ] : ; i B : i ’—M 0y
B. P, {C.8.P.| B P |CSP| BP C.SP| BP [CEP| BP |CSP
—B. P | —B. P | —B. P. |—B. P —B. P.
' i 1
.00 | .00 L oo LoLoo » ”
1 2 . 7922 (3] L6108 | —o02 | — 1767 ¢ L4435 | 30 1.30 —0. 08
1 i 1. o | —otos | —oz | .3233 oI 5599 | 37 1.95 —. 08
1 . 8442 0 | — 5361 j —01 5326 | —14 .4726 | 31 .32 —. 20
1 i1 . 9992 02 L0347 | —05 .2608 | 33 L5395 | 40 1.88 —.23
1 14 .8836 | —02 | —.4699 | 07 . 4673 ‘ —08 L4942 [ 34 2.76 —. 36
i | ]

20 ¢ s
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SOLUTION OF THE EQUATIONS.

The solution of these equations by the metheod of least squares gives the following values of the co-
eficients of the final equations:

By B. P C. S P.—B.D. By L. P. C. 8. P.—B. P.
[@?] —= 41177 0003 [be] = —.6027 —.0035
[ab] ==—.35698 —.0003 [bm]= —.7815 3427
[ac] = 1.3060 0013 [*] — 7058 —.0004
jam] == 7.506 — .863 fem]—= 2.3335 —.3433
[#*] = .8826 —.0002 [m*] = 16.507 —3.236

The solution of these equations gives:
By B. P, 0= .5741 o=+ 0”12,
By (. 8. D, 0b== .5781 =+ 0".20.
By B. P., 0l =—.2670 0= —.5600 ¢4+ 1"7.833.
By C. 8. P., 6] =—.2669 d=—.5600 64+ 1".631.

The substitution of these values in the individual equations leaves for the residual coefficients the fol-
lowiug values:

i L.P.andC. 8§ P. ! ép op
Star. “ N S
; D.p L D B. P. C.8.P.
1 |
% # ”
2 | —03% | o0 ; —0.22 —0.19
1 L0500 12 .24
EO -0 .0 —1.14 —1.15
o el | ¢ —.01 —. 02
14 'l —. 040 1 0 1.19 1.04

C.5.P

The computations are contained in the accompanying sheets, marked B. P. 1—y ©- 8. Py

Very respectfully,
BENJAMIN PEIRCE.
A. D. Bacug, LL.D,,
Superintendent United States Coast Survey.

APPENDIX No. 18.

REPORT OF DR. B. A. GOULD, ON THE COMPUTATIONS CONNECTED WITH OBSERVATIONS BY THE
TELEGRAPHIC METHOD FOR DIFFERENCE OF LONGITUDE.

CamMBRIDGE, November, 1863,

Dear Sir: The work under my direction during the past year hag been of the same character as during
the year preceding, consisting in great measure of computalions and reductions of the field-work of former
years. 'The determinations of six differences of longitude bave been completed, and the former reductions
repeated, wherever the new and more accurate data now at our disposal promised any appreciable improve-
ment in the accuracy of the main result, or of any important collateral ones.

The subsidiary results continue to offer new inducements to further research, and but for the smallness
of the force at my disposal many of the yet unexplained indications would have been farther investigated.
Buat my primary duty was manifestly to complete the definite determinations of longitude, and the greater
part of our labor kas been directed exclusively to this end.
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The campaigns upon which the longitude work has been completed since my last report, or 8o thoroughly
revised as to lead to the adoption of a new value for the results, are : Wilmington—Columbia ; Columbia—
Macon; Macon—Montgomery; Montgomery—Peach Tree; Peach Tree—Mobile; Mobile—New Orleans:
so that only five campaigns now remain for discussion; from all of which provisional results were long since
attained.

The reduections now in hand will be chicfly of a mechanical character, and but for the difficultics arising
from our national troubles would have been long since completed. As the further prosecution of the field-
work seems not yet near at hand, I hLave felt justified in dire- ing some p rtlon of our time and effort to the
preparation of a catalogue of standard declinations for the time star list, to accompany the investigation of
Right Ascensions, of which the final values werce printed in 1862.

It may perhaps be well to enumerate in this place thoge determinations of differences of longitude made
by my party which may fairly be regarded as final. They are as follows, the positions referred to being in
all cases the astronomical stations of the Coast Survey :

m. s.
Calals—Bangor. . oo ou it i i it ittt te e i ia i 6 0.31
Albany—New York. .o ias i e e s 0 57.45
Wilmington—Columbia. . ... oo . oo i 12 21.72
Columbia— M aCon . o . ettt e e e e e e e e e e 10 22.18
Macon—FEufaula. o o . . i ettt ceee i eraeeaaean 6 3.02
Apalachicola—Eufaula. . ..o oo i 0 36.66
Macon—Montgomery . .o voemt ittt it e 10 41.58
Montgomery—FPeach Trec. ..o oot ittt i i e 4 58.77
Peach Tree—Mobile. . o ... oo i e 1 59.75
Mobile—New Orleans . « i i ii i it i et i it et e ie e e e e et ctaaaaanccaecnan 8 7.16
Pensacola—Mobile. o .o oLt i ittt SRR 3 20.28

During the Calais—Bangor eampaign one night was devoted to an exchange of star-signals with the
observatory of the college at Fredericton. Ounly three stars were satisfactorily exchanged, but the observations
for determining the instrumental corrections at Calais were so full, and the positions of the instruments at both
places have been so carefully investigated, that 1 think the resultant longitude cannet be in error by so much
as two-tenths of a sccond, and that we may adopt the value :

m. s.
Fredericton—Calais. . - ool i i i i aeae e i eccmcaicaaaeana 2 328
The preceding determinations give for the longitudes west from Wilmington the following values:
m. s.
Columbia. . ......... e et e et tm et e eeae et aeiee et 12 21.72
T Y7 ¢ 22 43.90
Apalachieola. ... . i 28 10.26
D 8 25 406.92
5 33 43 403 15 T3 ... 33 2548
Peach ree. o oe i i e e et aaaeaaan 38 24 25
PengacOla. - o oo i i e e e et e e e e e ee e aaaaaan. 37 8.72
1% 1101 ¢ 40 24.00
New Orleans.ccocecieiiiininoane conunnn et esenecetecentetaa e 48 31.16

And the longitudes west from the Seaton station in Washington, the zero of all our telegraphice longitude
measurements, may be deduced with sufficient precision for ordinary purposes by usging the provisional value.
m. s.
Seaton—Wilmington.. .. ...... . ettt e eeerereeaeanaaan 3 47.17

No special discussions of signal-time or of personal equation have been made during the year, further
than has been required for the particular work in hand, ner has time becen available for continuing on any
extended scale the investigation of the curious phenomena of the diurnal motion in azimuth, the main facts
of which were contained in my last report. I ought, however, to mention that a few cases have presented
themselves in apparent opposition to the law which seems almost universal, that this motion during the
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night carries the western end of the axis southward. The excéptional cases are, however, so inconsiderable
as but little to modify my conviction of the generality of the law, and this inference has received an interest-
ing and important corroboration from the observations at the United States Naval Observatory. The Superin-
tendent informs me that this motion, in the same direction, Lias been found very manifest in the large meridian
instruments. And the reduction of the observations in former years, which has been made nnder my supervi-
gion, exhibits the same motion, both in the Transit instrument and in the mural circle, to a marked degree.
A careful scrutiny, moreover, of the published observations of the late Professor Henderson, at Edinburgh,
has led me to the conviction that irregularities, to whieh he frequently refers, were attributable to the same

phenomenon. There is room for much further inquiry in the same direction, and I look forward with great

interest to the opportunity of prosecuting the research.
Those recent observations of stars in our standard Right Ascensions which have reached me during

the year seem to warrani great confidence in the results, and to show that the labor expended on their
preparation was not lost. The cases are very few where the discordance during the last year seems to have
amounted to the tenth of a second; and for the principal stars of the Time-Star List, the agreement of observa-
tions with the computed place has becn very much closer. For some years to come it will probably be
difficult to improve the great majority of these Right Ascensions.

The preparation of a list of declinations for the time-stars on the principles previously adopted in
determining the Right Ascensions has been mearly completed since my last report. The determination and
discussion of the systematic corrections due to the several catalogucs has been essentially completed, and the

observations have been collected, scrutinized and tabulated. Nothing remains but to solve the equations of

condition, the mechanical labor of which can be performed from time to time, ag a relaxation from the
monotony of other routine work. In case of need, the results eould be furnished at short notice, but the
final solutions have been of late postponed for more pressing duties.

Soon after the date of my last report I had the misfortune to lose the valuable a'd of Professor Searle
who was transferred to a wider ficld of usefulness at the United States Naval Academy. The loss of so
excellent an assistant was no small drawback to the work in hand, and only the conviction that science
might ultimately be the gainer reconciled me to parting with this gifted astronomer, whose whole scicntific life
had been passed in my immediate party. I hLave, however, to thank Mr. Cleveland Albbe for assiduous,
conscientious, and most serviceable aid, and during the last two months have been assisted also by Mr. W.
H. Palmcer, a recent graduate of Harvard College, and whose ability and zeal promise much uscfulness.

I am, dear sir, very respectfully and truly yours,
B. A. GOULD.

Professor A. . BacHE,
Superintendent United States Coast Survey.

APPENDIX No. 19.

DISCUSSION OF THE MAGNETIC AND METEOROLOGICAL OBSERVATIONS MADE AT THE GIRARD
COLLEGE OBSERVATORY, PHILADELPHIA, IN 1840, 1841, 1842, 1843, 18544, AND 1845, PART VII-
INVESTIGATION OF THE ELEVEN-YEAR PERIOD, AND OF THE DISTURBANCES OF THE VERTICAL
COMPONENT OF THE MAGNETIC FORCE, WITH A SUPPLEMENT ON THE EFFLECT OF AURORAL
LIGHTS, BY A. D. BACHE, LL.D.

[From the Smithsonian Contributions to Knowledge.]

The observations of the vertical component of the magnetic force were commenced in June, 1840, and
continued, with an exception in Janunary, 1841, without interruption to the last of June, 1845, To keep up
the continuity of the series a daily reading was taken at 24. 17m. p. m. during the months of January,
February, and March, 1843. Up to October, 1843, the observationg were bi-hourly, afterwards hourly.

Instruments—From June, 1840, to the end of the year, the observations were made with a balance
It was at first mounted in the castern building of the college,

vertical force magnetometer of Lloyd’s pattern.
‘While in the college an increase of the

but was removed tc the observatory in the latter part of July.
readinge corresponds to a decrease of vertical force; at the observatory inereasing readings denote increasing
force. 'The instrument was made by Robinson, of London; the magnet, the axis of which was mounted a8
nearly as possible transversely to the magnetic meridian, was 12 inches in length, having at its ends cross
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wires set in copper rings. I'nr a full description, see Dr. Lloyd’s aceount of the Magnetical Observatory of
Dublin, and the preface in volume I of the record of the Philadelphia obscrvations. In January, 1841, the
Lloyd instrument was replaced by a reflecting vertical force magnetometer, made at my suggestion by Mr. J.
Saxton. The bar of this instrument was two feet and one inch in length, two inclies wide in the middle, one
and a half near the ends, tapering to nothing at the ends, and a quarter of an inch thick. The magnet was of
steel, and hardened as perfectly as the maker could effeet. By means of a ball moving on a fine screw, its equili-
brium could be changed. The mirror projected outside the box, and the motion of the bar was observed by means
of a telescope. At the top of the box was a picce of plate glass, through which a thermometer (of Fraucis’s make)
could be read. For further particulars see p. VII of the preface to volume I of the record. Tor some time
(between three and four mounthe) after being put up, the bar lost considerably of its magnetic force, and after being
in use for four months, a movement of the adjusting ball upon the screw was required for placing the
readings again near the middle of the seale. By this adjustment the sensibility of the apparatus was not
interfered with. T'he value of a scale division of the Lloyd instrument, expressed in parts of the vertical foree,
was carefully determined and found to be =—0.0000165, both in the college building and at the observatory,
This - value being known, I consider that the value of the seale of the new refleeting magnetometer eould best
be ascertained by comparison with the former. The result of this, continued at intervals, was that two
divisions of the new scale were equivalent to onc of the old, or that a change of one division of the reflecting
instrument corresponded to a change of vertical foree of 0.000033 parts. This was after the instrument had
been finally adjusted.

The only disadvantage in the new instrument was the large cffect of changes of temperature upon it;
by direct observations it was found that a chang: of 1° (1) of temperature produced a corresponding change
of 13.5-£0.25 secale readings, whereas in the Lloyd instrument the corresponding change was but 3.12 scale
divisions. We have accordingly for the Lloyd instrument ¢==0.0000515, and for the reflecting instrument
g==0.000446. The values actually used in the reduction of the observed reading to a standard temperature
will be seen further on.

The importaice of ascertaining the most correet and suitable cocfficients of temperature for the two
series of observations, demands a more detailed statement and elaborate dizcussion of the observations them-
selves, independently of the special trials. Experience has shown that the value for ¢ deduced from the
differential intensity observations themselves, with the magnet subject generally to gradual and small changes
of temperature, is smaller by a considerable fraction than the value found by direct and special observation,
during which the temperature changes are necessarily more violent.  There is no doubt that in the reduction
to a standard temperatare, that value of g should be used which was obtained while the magnet was under its
ordinary influences and condition. The same view is taken by General Sabine, and was also carried out in the
discussion of the horizontal component of the magnetic foree; for which sec the preceding paper (Part 1V.)

Determination of the effect of a change of temperature on the readings of the vertical force.

(A.) Resalts of special observations made for determining the temperature coefficient.  The correction for
temperature of the Lloyd vertical force magnetometer was ascertained by the usual method of vibrating the
bar when suspended horizontally, and when alternately heated and cooled artifieially.  The tLermometer was
placed with its ball near the axis of the magnet. The changes of the Lorizontal force magnetometer, while
these experiments were going on, were noted and allowed for.

3 H t
Date, Time of 10 Temp. £ Readings of [ Temp.
Feb'y, 1841 | oscillations. (F.) [ Horz'} force, ! (F)
! !
9th 87% 050 37°.2 1128 8 l 25 6
. 87.900 41.0 1079.3 l 36.5
£ BR.117 94.6 l 1139.5 | 36.1
RN i ! —— e
Result 87.990 39.1 2 F—==
CEQ .9 . =~ * * ) 3
3 — . 520
“ 88 117 94.6 henee g =5— 0.00005

which is cquivalent to 3.15 scale divisions ; in the first reduction of the rccord 3.12 wus used.
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Before putting the reflecting vertical force magnetometer in its place in January, 1841, observations were
made for its correction for temperature by means of deflections; the result, however, was not satisfactory, owing
to the small difference in the deflections at high and low temperatures, and the necessity of keeping the bar at a
proper distance from the declinometer to prevent the possibility of a permanent change of magnetism. The
weight of the mirror and other fixtures of the har rendered the method of horizontal oscillations impracticable
without their removal, and it was finally decided to determine the value of ¢ by means of a subsidiary instru-
ment kept at a uniform temperature in a separate building, while the vertical force instrument at the observa-
tory was gubject to eonsiderable fluctuations of temperature. The subsidiary instrument consisted of a small
dipping needle mounted on a knife-edge, and rendered horizontal by weighting it. The indications, however,
did not prove very satisfactory; 14 scale divisions were indicated as the correction for 1° change in tempera-
ture. Subsequently an inclinometer, according to Prof. Lloyd’s plan, was mounted as a subsidiary instru-
ment, and observed twice a day with the vertical force instrument at the observatory. The mean values,
expressed in scale divisions, thus found between February, 1843, and January, 1844, are as follows :

13.3 143 144 123 122 13.1 and 15.4.
Average value 13.564-0.25. In the first reduction the value 13.5 was used.

(B.) Investigation of the temperature coefficient from the regular series of observations. We will first
examine the principal series observed between 1841 (February) and 1843 (June,) with the reflecting
magnetometer. In February, March, April, and May, 1841, the readings gradually increased and approached
the end of the seale, requiring a readjustment of the instrument after May 22. Tt was supposed that —529 scale
divisions would be an approximate correction for referring the observations to the indications of the scale subse-
quent to May 22, the uninterrupted scries of observations commencing with June 1, 1841. The following
table contains the uncorrected monthly means of the vertical force magnetometer, together with the observed
mean monthly temperature, taken directly from the record. The tabular means for January, February, and
March, 1843, when the instrument was read only once a day (at 2k. 17m. p. m.,) were obtained as follows :
The difference between the daily mean and the mean at 2%, 177. p. m. was ascertained for each month, from
the records of the preceding year (1842) and the following year (1844.) The mean correction to the average
reading at 24. 17m. p. m., to refer the same to the mean of the day and month, is +18.6, +14.4, and +11.2 scale
divisions for the months of January, February, and March, respectively. These corrections have b.en

applied.
TABLE I.
Uncorrected montlly means of vertical jforce magnctometer and corresponding mean monthly temperatures.
; |
1841. : J 1844,
I
February - ccee-- 10599.0 350.58 | Jul¥ caceemmann. 79249 779,56 | January ..e...-. 6364.1 57° 0
March coeovwaaan. 1236. 2 43. 96 Aug{xst ........ 775.9 75.4 ’r February . .oc... 657. 4 59. 2
April e 1357. 4 50.8 | September__.... 775.0 74.3 | March wecocme-- 769.5 67.2
MaY - ccmamaman 1445. 6 56. 2 October —ne.ea.. 763.8 Tl.4 ApPril cecovinna. 750. 1 65. 4
JURC oo e 722. 6 74.5 " November ... 725.0 66.8 May ceueeemeeas 798. 4 69.9
JUIY e e 810. 3 7.6 | December ...... 672.8 62.5 ‘ Junea cevmannna- 845.1 73.6
AUZUSt e mm e e 776.1 | 75.85 1843. R D 913.2 | 7.2
September - .aa.. 702.5 7.1 | | Augustoooooo--- 877.2 5.4
January ....... 681.9 64.0
K September ..-... 860.7 71.17
October - oovvwan- 448.7 54.5
February c cuve-- 615.8 57.6
; October ___..--.- 834. 7 71.2
November coaene. 339. 8 47.8 [ March 555.5 53.8
| March --oooooo- . -8 | November ...... 748.2 | 63.9
December cweua-. ¢ 534.1 59. 6 April 762. 4 L3 |
g L APER emomoees : ~® | December ooo... 695.6 | 60.8
1842, ' May . oeeeaa- 734.1 70. 4 ’
3 June 84 6 | 75.9 1845.
January - co-oe... 679. 4 67.7 | YT Vmrommoomees '
5 H
February - - ---. 695. 5 65. 0 July ceeecnaanns 800.5 7.4 : January.... ... 712.6 62.2
Mareh o oo oo 668. 9 66.8 | Avgust_ aaeeanns 817.1 77.8 February - ,eee-. 650. 1 66.3
ApHI e 671, 2 67.4 | September ... 797.9 74.3 March .cwcecaoen 775.7 60. 2
May ——--- e [ 693.9 69,7 | October ceoeao. 719. 0 69.6 | April oeeeeecnns 721.1 | 65.7
June o oo 718.0 719 | November...... 728.0 64,7 | MAY ceccacccana 688. 8 64.1
December ...... 705.9 62.56 | June.ac.... ——— 8111 4.2
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Combining the preceding values by months, we obtain a complete series extending over four yecars. The
first five months are necessarily omitted; the break in the seriez occurred between the 4th and 5th months.

Uncorrected readings of the vertical force magnetometer. One division of scale =0.000033 parts of the
vertical force :

Month. 1841-"42. 1842-"43. 184344 - 1844-45. ‘ 184 1-"43.
JULY e e mcmiemmcm—e—as 810. 3 792.9 800, 5 913.2 829.2
AUGUSE e cmeemeeemnccaeccieeanaa O 776. 1 775.9 817.1 877.2 811. 6
September c e aaic e i sicicememmmcmm e ————- 702.5 775.0 T97.9 860.7 784. 0
October e e e 448. 7 763.8 749.0 834.7 | 699.1
NOVEMDET o eeee e e e e aia 339.8 725.0 728.0 748.2 . £35.2
December coeeee oo iiaie it iee i ciiemm e e 534.1 672.8 705.9 695, 6 652. 1
JUDUATY ccemcmmccmscrcmemaaemmnccmam e ann 679. 4 681. 9 636. 1 T12. 6 677.5
February c oo iccccamcmcame e mc e cca——— 695. 5 615.8 657. 4 650. 1 654. 7
L o U U 668. 9 555.5 769. 5 675.7 GG67. 4
April e ecas e 671.2 762. 4 750, 1 721.1 726.2
MUy - ovmmcecmmccccaceemetanmncacomm e~ 693. 9 734.1 798, ¢ 688.8 728.8
JUNe . o e eimcem ccccm—aas 718.0 784. 6 845. 1 811.1 789. 6
SR — e _
L0 RN R i 721.3

Corresponding readings of the thermometer (F.)

Month, 1841742 | 1842-'43. . 184344, | 1844745, “ 1841-'45.

| | |
R 1.6 .5 T4 77.2 17. 42
75. 85 75.4 | 118 5.4 76. 11
71.1 743 | 4.3 LY 72.85
54.5 L4 | 69.6 71.2 66. 68
NOVEmDr <encnaccce mcmcmccee acmmmmammaane 47.8 66.8 | 647 63.9 60. 80
DECCIILET - e mce cocmcme e e eee e e mmmm e 59.6 62.5 | 625 60. 8 61. 35
JABUALY o cmemmecme e mecemmm e mmem e am e 67.7 64.0 | 57.0 62.2 62.72
February - cemae i cc e 65.0 57.6 59.2 56.3 59. 53
S N 66.8 53.8 |  67.2 60. 2 62. 00
April __.. e e e n 67.4 7.3 | 654 65.7 67. 45
MAY — e e e e e e e 69.7 70.4 | 69.9 64.1 68. 52
June. oo ... e e oo e 71.9 5.9 | 73.6 74.2 73,90

!

MEAN v e ceri ccmrecceeen cevm—————— 67. 45

The last column contains the mean readings. They may be represented by the equation—
T=7V,+ A+ oty
where x = monthly amount of loss of magnetism and effect of secular change.
y = change in magnetometer reading for a change of temperature 1° I
& e == epoch—middle epoch. The middle epoch is January 1st.
4O ¢ == femperature—mean temperature.
Vm == mean reading of the vertical force magnetometer.
V' = any of the monthly means to be represented.
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From the 12 conditional equations, we form the normal equations—
— 828.90 —— + 143.000 z — 85335 %
4 468593 — — 85335 x + 443.120
whence = =— + 0.577, the monthly change, equal to nearly 7 scale divisions for cach vear.
And y == 4 10.68 scale divisions, the correction for temperature for 1° F. This is not quite three-
fourths of the value found by direct measure.
Second determination of the temperature coeflicient by means of alternate combinations by seasons.
The mean values for each season have been directly formed from table No. 1.
The value in June, 1845, is necessarily omitted.

J 1 ! Alternate means. Crences. Temp.
! 1 ’ ‘ cocfficient.
& ; | o : o Lo
1841.. ... June to Novemher . ...... ; 3 66.89 . i
... December to May ... ... 20 6608 0054, 8 69, £8 4334, 6 3.85 164, 9
CJune to November .. ... ‘ 4 ! 663, 64, 65 —01. 6 —. 23 11.5
i December to Moy .. .o 0.4 CT60, 0 7308 448, 6 —+u. =1 10,1
I Jaue to Novewber - . ... TH L69n, 0 63, 40 —B4.5 —0_ 8= F,‘G
<o December to May.... .. THLG S BN TR.78 —4-43. 4 -+9.19 10.2
1244, ._.. . June to November ... i B6.5 705, 1 65, 54 —141.4 —9, 63 14.7
Isd4-5..... December to May ... ... (oo 6 !
Mean. C oo et 10. 85
By preceding method. ... ... .____. 10.68
Mean, adopted. ceaeeooaaaniaa ool 10.77

We have for the reflecting magnetometer & = 0.000033 Z: 10.77, hence ¢ = 0.000355. For compari-

gon we have the corresponding values at Toronto %:1.30 and ¢ == 0.000113.

The scale value % at Toronto is 0.0000628, nearly twice as large as at Philadelphia. The comparatively
large value for ¢ at Philadelphia is most probably due to the large size of the bar, which prevents a thorough
hardening—a circumstance whick undoubtedly also contributes to the difference exhibited by the resulting
value of ¢ as found by the direct and indireet methods.

The magnitude of the temperature coeflicient requires that the standard temperature should be the mean
temperature at all the readings. The average temperature between February, 1841, and June, 1843, is 66°.0,
which has been adopted as the standard temperatare to which all the vertical foree readings, taken with the
reflecting magnetometer, have been referred.

A close examination of the record of the Lloyd balance magnetometer, which was used in June and July,
1840, in the College, and afterwards at the Observatory during five monthe, proved that in point of accuracy
it would not compete with the reflecting magnetomcter mounted in January, 1841, and continued in use for
four years and a half. Owing to some imperfection in the first-named instrument, its indications were very
unsteady, and at times fitfully changeable; thus in September, October, and December, there are differences
in the daily means {deduced from twelve readings and referred to 32° Fahrenheit) of adjacent days of more
than 200 scale divisions, and in one instance, (October 19-20,) amounting even to 256 divisions. In August
there is a change of 389 secale divisions in three consecutive days, and in October, (17th to the 20th,) one of
477 divisions in the means during the same interval. There is, besides, a large progressive change, showing
that the instrument was in a very unstable equilibrium; this change amounted in the first month to over 300
scale divisions. An attcmpt was also made to deduce a temperature cocflicient by comparing mean daily
readings of short and zpecially selected periods of a few days each, with average high and low temperatures,
but it failed for want of sufficient uniformity in the indications of the instrument. In such a series the dis-
turbed indieations eould not be recognized and separated from the regular readings. It was finally concluded
to make no use of the observatious prior to January, 1841. "
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Reduction of the observations, between February, 1841, and June, 18453, to a uniform temperature—A
table has been construeted, with the observed temperature as the argument, giving the reduction for difference
of temperature from the normal temperature (66° Falr.); by means of this table each observation has been
referred to its corresponding value as the standard temperature. Table No. 2 contains the monthly mean
readings for each observing hour; the time is local time, and reckoned from midnight to midnight to 24 hours.
The tenths in the record have been omitted, as of no special value, since an error in the recorded teraperature
of only 0°.1 affects the magnetometer reading by more than a scale division. An inerease of scale readings
corresponds to a decrease of vertical force, and one division eguals 0.000033 parts of the force. Accidental
irregularities in the record are specially referred to in foot-notes.

The tabular values are directly taken from the manuscript tables containing the single reduced readings,
and their monthly means.

In the present state of our kuowledge regarding the occurrence of the disturbances, it is not safe to make
any interpolations in the magnetometer record in case of an accidental omission; a rule which has been
strictly adhered to.

TABLE II.

Record of the monthly means of the wvertical force magnetometer readings jfor eack observing howr, and
reduced to uniform temperature of 66° Fak.

|

1841. i k.

| ) B N
t H ; i .
| | 2 4 1 & 8§ | 10 Noon.' 14 | 18 18 . 20 22k 4+1Tm.
i b | e : o
February....o..........| 8611 8561 i 860 ‘; 857 851 846 845 849 847 | 878 872 B67T |
Mareh ... i e 19561 9541 949, 943 936 933 © 931 928 = 941 | 953 95T , Y57 |
APTil cccmes ceeian e ' 1004 . 997  99¢ . 988 982 . 982 981 982 ' DB9 | 997 1lua6 = 1009 |

May «ececeveneeconnneoo 1033 0 1031 | 1030 | 1021 1012 1000 1008 1008 1012 | 1022 | 1037 1048 |

I | : | H 1
| | ! i

i i . i
! |

June....... e aamnas . 641 63t 631 . 621 618 618 616 620  G2T . G4l L 652 653
JUIY ceeemiene veceeeeene| 704 | 698 686G 675 669 666 . 667 700 G634 695 708 707 .
AUZUSE . e e e e | G4, 680 . 673 665 664 . G55 633 659 G663 67Tz  GxG 690 |
September...... ccee.o.. E 665 . 660 3 657 ‘I 651 642 635 632 632 637 | 646 . 636 662
October 583 | 582 518 | 572 5620 559 661 561 560 577 581 582
November. - oeeoeeaman-. | 540 | 543 . 540 | 544 1 531 528 526 | 527 | 532 | 535 53§ 540

| 599 | 593 . 598 . 605 600  GOG | 613, 613 613

Decemberannnnn o aee e | 602 | 595 | 595 |

Notes to the above table.—February 25th, 6k. 17m., temperature interpolated, 282.  March 2d, 04. 17m., reading 32 minutes
late, t=—46©.8. March 11th, 224, 17m., reading 49m. late, —=41°.7. March 27th, 20k. 17m., reading 40m. late, t—64% 8.
March 29th, 22k, 170, reading 43m. late, t=50°.5. April Sth, 16A. 1Tm , reading 25m. late, r=920, (——57°.6. April 30th,
Ok, 17m., reading 59m. late, =805, 1=—499.3. May 22d, 14.. 17m., observations discontinued. Between this date and June
18t the instrument was readjusted, the corrections required to make the readings of the first four months comparable with
the continuous series following will be investigated further on. June 29th, 22k 17m., reading 58m. late, temporature B1©.8
interpolated.  July 224, 164 17m., temperature 84°.5 interpolated. August 23d, 24th, seven obsiervations were omitted
between 20k. 17m. and 84. 17m. on account of the magnet being fixed by a spider’s line which was found attached tu the
mirror. August 24th, 14%. 17m., observation rejected, the sun sbining on the box.  Octobeor 4th, 16k 17m., sun shining on
the needle ; October 13th, 22k. 17m., observation Tm. late; October 28th, 22k 17m., observation 67m. late. In December
the variations of temperature are unuaually large; they seem to demand a greater value of the temperature coeflicient.
Dccember 8th, 164, 17m., observation 8m. late; December 20th, 4A. 17m, observation 9m. late; December 30th, 184, 17m.,
temperature 69°,0, interpolated.

2l cs
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TABLE IT—Continued.

20 22h. | +17im.

1842, ' Oh. ! 2 } 4 8 8 ; 10 |Noon.| 14 | 16 |18

., 51 | 651 663 659 | 657 © 651 | 661 | 648 | 660 L 619 | 674 | 674

05| 7oa| T4, 714 | 707 698 | 704 | 696 | 699 | T4 707 | 701
March «.oeoes coccen nee. 661 | 656 | 662 664 | 663 | 662 | 655 | 649 655 667 | 673 | 666
Aprilocoe v e 666 | 635 , 659 655 653 | 654 | 649 | 643, 645 ! 655 | 667 670
May. ..... eemma———— | 662 665 | 657 640 | 646 647 | 652 | 644 647 : 654 | 664 | 665
JUDE e e cmemmemmes 674 | 669 | 663 658 648 | €43 | 639 | 640 036 { 652 | 665 | 663
b (0 1 690 i 685 | 675 667 | 663 ] 656 | 652 | 651 656 669 ! 681 | 684
AUGUSE e em e e 689 687 | 685 682 l 675 668 | 665 | 655 | 065 | 677 | 684 | 686
Beptember —voooceoeenn. 698 | 692 : 696 G689 | 686 | 677 | 67| 671 673 | 679 690 | 698
October .oonm oo oe. | 7071 699 703 712 | 696 | 709 T0s | 707 | 707 ’ 700 | 711 | 7086
NOVEmbeTenr cee cne maee 718 JI Tlo 723 725 | 718 | 715 | T13 713, 716 71| 7I8 | 718
DPecember. oo cvoeanaan. 708 i 708 ‘ 714 ‘ 709 ; 716 ‘ 711 709 707 1 705 ‘ 710 713 713

i i i i

Notes to the above table.—February 3d, 14k 171m., the temperature 73°.5 is interpolated. May 9th, I0A 17im., the
temperature 59°.6 is interpolated. June 6th, 0A 171m., 2h. 174m., and 18Ak. 17}m., the temperatures 70°.4, 71°.0, and
74¢ 4, respectively, were interpolated. August 3d, 124. 173m.; 5th, 22k 173m.; 6th, 10A 173m , and 31st, 14A. 174m., the
temperatures 69°.0, 739.7, 76°.0, and 67°.6, respectively, were interpolated. September 1st, 22h. 17§m., the temperature
770.0 is interpolated. October 8th, 2h. 17im.; 21st, 10h. 173m., and 28th, 64 174m., the temperatures 66°.1, 68°.1, and
November 3d, 144. 174m., and 16tk, 6A. 173m., the observations are 6m. and Tm. late.

TABLE II—Continued.
’er{ical Jorce readings at 66° Fahk.

70°.8, respectively, were interpolated.

1843. Oh. 2 | 4 6 8 10 [Noon.: 14 | 16 18 20 22k, | 4-233m.
+17Tm.|
— i j—— - -
BER DT} o~ SRSRUNRUIUPRPIPINN PURUIIUN PSSR PRSpIRR BURVOUTUY PRI (R RIpY [11:75 J00 (RN PRI PURPRII R
February - .o e iceecfimmccfmmmmmafacem e meme e jammama e naama (11: 12 SRR (FRSERURS PP PR
MArch - oo ome oo a i e e RO R PO P P [ 73 PR SN BRI U
April. o el 715 713 ‘: 713 712 708 | 702 705 687 697 696 706 709
MAY comces camcmasvanens 698 697 695 690 681 630 677 666 678 679 697 690
FUBC mmee i 696 691 693 690 677 G669 664 660 659 671 681 690
JUlY cmcmeee e 692 693 : 693 689 681 673 664 660 660 667 678 686
Auguste oo eenceonna... 702 703 ; 707 705 695 682 670 672 672 682 694 698
September. .eocan —aannn. 722 ) 7200 721 | 716 | Y07 | 705 | 694 693 | 694 | 701 | 710 | 7¢8
October.ammareaans coun 714 | 708 714 717 704 703 702 703 704 714 719 714
November..e. vaemnncea| 740 | 737 1 44 | T44 | T43 | 740 | 7341 35| 746 | Y50 | 748 | 745
December...---._..---_} 749 737 | 740 ; 740 739 g 728 724 738 755 759 762 754
‘ ‘ ' I

Additional odd I;B:;é‘?)bserved.

_ ‘ ~
1843. ) | 8 | 5 | 7 |9 1|13 1|17 1 \ 21 | 234 | +234m.
| t -
1 ‘ I -
OCLODET «me e wemeee e not 700 | 718 | 712 | 704 . 700 701{ 702 | 709 | 7| TI5 | TI7
|
November. ..o ovocna. 737t 740 745 747 742 735 731 741 750 751\ 746 747
December____ .. . ..ca.. 744 738 742 743 7331 720 726 747 755 763\ 756 757
| .

Notes to the above table.—January 4th, February lst, and March 24th, obscrvations 7m., 7dm., and 20m late, respectively.
In April seven readings were supplied by the observers, also one in May and one in June. July 14th, 0h. 233m., observation
6m. late. August 10th, 16k. 23}m., observation supplied by observer, August 29th, 0h. 23}m., observation 12m. late.
September 20th, 0k. 23}m., temperature supplied by observer. November, six readings supplied by observers. December
1st, 4h. 284m.; December 9th, 1. 234m.; December 12th, 214. 234m., and December 22d, 6. 234m., observations 5m., 6m.,
15m., and 8m. late, respectively. December 19th, 2A. 233m., a printing error of 200 scale divisions was corrected. Decem-

ber 30th, 94. 23}3m., reading supplied by observer,
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TABLE II—Continued.

Vertical force readings at 66° Fak.

1844. 0h | 1 2 3 4 5 6 , i % 8 9 100 1l 4-28)m.

January ... .. 735 ] 733 | 731 | 781| 733 736, 733 733 731 730 | 726 . 717 -
February 736 | 731 | 720 | 730 | 733 | 732 | 733 7a4 | 727 725 ] 727 | 720 |
March.ocn eoeememmee 763 | 758 | 758 | 759 | 760 | 762 | 763 760 . 755 759 | 761 | 762
Apriloccce e 766 | 765 | 763 [ 765 | 766 | 765 | 763 759 | 75z 751 746 | 740
MAY - omomeoomeooemene.| 772 769 | 766 | T6R | 76T | 7T6L | TG0  To4: 749 T4T | 747 | 744 |
JURC - e cmm e e eee 778 | 776 | 772 | 772 | TT1| 768 | 765  T60 . 752 | T50 | T49 | 747 |
July . .. 809 807 803 802 801 798 794 © 739 7380 779 778 i T E
AULUS oo ec e e 794 | 792 i 7v8s | 787 | 78 | 783 780 774 | 768 ves | 761 ' 7s0 |
September .covecuceaan. 815 813 811 808 809 BO7 805 ' E&Q2 i 796 793 TER i 783 ‘
OCtODOr - o o e ocae e 779 | 776 | 798| T76 | 7TTA&| W0 | 781 . 782 . s TI4| 775 . 7Tl |
Novermber.veee caceonun| 7750 771 768 | %69 | TTZ| 772 771 713 0 768 772 | 772, T6T |
December_ oo voeoee o 756 | 752 | 753 | 754 | 756 | 751 | 756 Teo 752 752 | 754 T49 |

| | f | i P )

1844. |Noom.; 13 | 14 | 15 ! 16 « 17 | 18 19 | 20 | 21 | 22 | 23h  423im.

i 1 ‘ :

| | i
JAROATY - oo Corir D oT13 | 71T 7240 782 . 74D 743 | T45 | 747 | T46 | T44 | 745 |
FebTUAIY wvmeaenene-nn., 716 719 | 720 723 781 | 735 742 | 743 | T43 | 739 738 | 737 |
March ..o oo_.._...| 758 751 | 782 | 55| 752! 751 ¢ T51| 749 | 750 | 751 759 | 762
APHleeoe oo e 789 | 735 | 738 | 744 | 750 | The | I58 | T64 | T64 | 762, 765 | 766
b 2 74¢ | 740 | T10 | 744 | 7Ta6 | 748 | 753 | ve2 | 765 | 766 . 768 | 7712 |
June . oeccce e, 746 745 748 752 754 757 765 712 775 Ve 775 778 ’
JUlY ccemmceec e 776 775 772 798 780 787 795 801 804 804 ‘ 806 809 !
AUGUS e e e e vse | 756 | 752 | 765 | 767, 769 | Tvr | 787 | 788 | 785, 790 | 783 |
September. .oueus - aeeeas 779 0 777 | 766 | 791 | 790 | 793 | 804 | 8lo | 809 | 810 | 812 | 815
OCtODET e coe e e am e 760 | 7671 771 778 | 787} 78y | 7oz 7T9a | 786 | 786 | 782 | 782
November  coee. ceeen. 766 | 763 | 761 738 ) 714 | 779 | 777 | 7I8 | 74| 770 769 | P2
DOCETDT «ooeaeceeennnn| 745 | 739 | T40 | 935 | T50 | 756 54| 753 | 753 | 750 | 751 754

DNotes to the preceding lable. —January 2d, 10k. 234m., temperature observation 30m. latc. January 8th, 18A. 233m., instru-
ment disturbed. January 15th, 3h. 23}m., temperature 56°.3 interpolated. TFebruary 6th, 44. 234m., wnd 13th, 94. 234m.,
temperature observation 15m. and 20m. late, respectively. April 11th, 04 23}im., and 1k. 23im., readings supplied by
observer. July 13th, 12k 233m., observation 36m.late. August 26th and 27th, thirteen readings supplied by ob~ervirs.
October 1st, 22k, 234m., observation 8m. late.

TABLE II—Continued.

Vertical force readings at 66° Fah.

1845. 0k, 1 2 3 4 5 6 7 | 8 9 10 | 117 | 4-23fm.
JANUAYY <o omaaann. 754 | 748 | 749 | 751 U5z ! 756 | 762 | 767 ‘ 760 | 758 | 7153 | 751 |
February . «ccceeoooeoa- 761 | 7561 753 | %57 | 759 | 760 ] 763 | 764 | 7156 | 756 | 752 | T49
Marcheooenceenoee .| 749 | 743 730 | 7421 745 | 744 | 745 | 743 735 | 733 732 729
X 51 D 732 | 727 726 | 728 | 720 | 72T | 725 | T4 TIO| TI8, TI8 | TIT t
May . o meemicen. T22 | 720 0 718 | 721 718 | 717 | Ti5| 7il . 707 | 704 | 702 [ 701 j
JURE ooeeimemm e 733 | 781 729 | 729 | 72o | 727 | 726 | 722 71T 715 715 . 71l
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TABLE IT—Continued.

1845. [Noon.| 13 @ 14 15 16 i 17 18 19 20 21 | 22 | 23k | +23im.

| | — |

JoDUAY e emnn cooeeene| 152 | 748 740 | 739 | 754 ;T80 | 986 753 TA®  T4E | 746 753 1»
Crar| ran 7ee| 7se | sl s 7er | 7er| 7ss | sz | 782 | 756 |

Ta0 | 720 Tas | TS| 7T T4l 746 TA6 | 7400 740 | 739 | T42

716 | 713 715} T24 | 726 723 | 73| T | 735 | 729 726 T2

6a9 | 698 | 680 | 700 | 704 | 704 | 712 | 719 el iz o719 | 720

7| 711 71 714 7@ 715 720 7300 733 731 | 731 | 732

Nutes tr ahove toble—April 27th, 4k, 231m. | reading supplied by observer. April 14th, 2. 231m. | observation 12m. late.
April 224, 23d, and 2Bth, 14k 283m.. also April 22d, 154. 23)m., veadings supplied by observer. April 224, 164, 233m.,
temperature supplied by observer.  May 2d. 14%. 233im., reading supplied by observer. May 12th, 4k 234m., 9m. late. June
6th, 5k 233m., and 28th. 1. 23§m., ob:ervations 13m. and Ym. Iate, respectively. June 12th, Ok 233m. and 14 233m.,
readings supplied by observer,

TABLE I1II.

Mean monthly readings of the vertical force reduced to the temperature of 66° Fah.

1841, | 1842, | 1543, | 1844, ' 1845,
January.-__..._..._---.‘..--..-_-g 661 699 733 752
February [ 858 | 705 702 | 731 754
March - ooeer ieeeen e f945 | 661 684 757 . 138
AP e e i 993 | 56 705 56 125
MAY oo e e 1022 f 654 } 686 756 | 710
JURE- ccaeme veemns caeann 631 | 654 67 762 722
JUly. come coimcemae .l 688 669 678 TH2 eeeeoo.
AUGUSE oo o e e L6170 . 676 | 690 (AT
September . .ceameeeeon. 648 | 685 708 799 leeennnn
OCtOMRT - - o e 572 | 106 710 779 |
November bosss | 16 | 142 770 |
December.-eo.......... 603 | 710 = 744 (£:S T S

! i { |

- | i |
Mean.ceaae ccccannn .. 4..-_---! 679 i 702 763 ‘ ........

i | |

The monthly mean for January, Fcbruary, and March, 1843, was obtained by adding 14, 10, and 8 divisions to the
readings at 144. Tm., respectively. These corrections were found by comparisons in 1842 and 1844.

Corrections for progressive and irregular changes—The difficulty of fully eliminating all effects of
changes of temperature and adjustment, partienlarly during the first year, (1841), demanded the application
of a secondary proecess analogous to that used in the reduction of the horizontal force for progressive change.
The progressive change in the readings of the vertical force is less decided and more fluctuating than in the
horizontal furce. Half-monthly means, and in special eases, meane of even less periods of time, have been
taken and were compared with the monthly mean; the d.ffevences were appl.ed either progressively (increasing
or diminishing) or as coustants, as the case seemed to demand.

Seventeen mouths required no such correetion, and in many months it was applied very sparingly.

The process leaves the diurnal variation, relatively, undisturbed, and prepaves the series for the applica-
tion of Peirce’s Griterion for the recogniiion of the disturbances. The individual figures thas correcied were
inserre L in blne ink in the mannseript tibles,

Recognition and sepasation of the larger disturbances—DTeiree’s Criterion for the recognition of the
disturbances was applied to the observations extending over four years, and commencing with July, 1841, in
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the following order: July O0Z., August 2%., September 44., October 6k., November Sk., December 104,
January, (1842,) 12%., ete. The odd hours were selected from July, 1844, to the close of the series, thus:
July 1%., August 3k., September 54., ete. The following limits of separation, in seale divisions, have been
found for each year:
July, 1841 —June, 1842, limit, 52
¢ 1842— « 1843, « 46
6 1843 — « 1844, « 40
& 1844— « 1845, <« 33

Average limit, 43

As this limit would only separate one in every 34 observations, and would not furnish a sufficient number
of disturbances to investigute their laws to advantage, it was necessary to contract the above limit, and 30 scale
divisions were finally sclected.  There can be no doubt that the Hmiting number as found by the use of the
criterion iz too high, owing to the unaveidable presence of irregularitics ascribable to imperfection in the
corrections for temperature in some cases, and in others duc to apparently fitful changes in the instrument.
30 scale division =0.00099 parts of the vertical force =0.0127" in absolute measure, adopted as limit of devia-
tion of any observation from its corresponding mean monthly value for the same hour, will furnish an average
value for the ratio of the number of disturbances to the whole number of observations. The ratio of a disturbance
to the whole force is also nearly the same for the horizontal and vertical component.

All deviations over 30 divisions from the mean were marked, and a new mecan was taken; the hourly
observations were again compared with this new mean, and the process was repeated, il necessary, until all
deviations above 30 had been separated; the final hourly means for each month, thus found and known as
the “normals,”’ are given in the following tables:

TABLE IV.
Bé-kourly normals of the vertical component of the magnetic force in 1841.

One division of the scale —0.000033 parts of the vertical force. Increasing numbers denote decrease of force. The observa-
tions arc made 17m. after the full hours.

1841, 0h. 2 4 6 § . 10 |Noom. 14¢ | 16 | 18 20 22
! ' : i

| | :
FEULUALY - - vee eeomar ammcms cnmmes 664 | 664 | 662 0 656 . 654 | 650 | 044 | 648 | 647 | 673 ' 668 665
March cevcemvavncen ceumencnaan, 670 661 661 ; 655 651 | 645 643 646 656 665 666 673
APHL.ces secmee ameecemmee amee e 671 | 662 | 658 | 633 645 646 | 646 | 649 | 656 | 666 670 676
MOy e o cee i m e e enn e 669 | 665 | 660 | 654 | 647 | 649 | 644 | 646 | 650 | 660 | 674 679
JUDE i cccmieeneeeenno 646 | 631 | 6221 617 ‘ 624 | 6161 603 | 624 | 635 650 | 653 637
B 1 U 703 | 697 | 687 | 67TL | 667 | 664 | 65| 670 | 680 | 698 | 708 | 706
AUGUSE .o e e ann e 685 | 680 | 676 | 664! 662 | 652 | 653 | 662 | 666 | 676 | 689 | 601
SePtOmbEr +ouavennnme o cmcennns 663 | 655 | 646 | 647 | 637! 631 | 627 | 628, 34| €15 | 653 | 660
OCLOBET « o e emmeee oo coe e e 579 | 578 | 573 | 568 | 558 | 556 561 5621 571 | 517 | 581 | 583
November «oaaee coooaaoeononno-. 532 | 537 588 | 533 @ 526 | 523 | 520 | 521 526 | 529 | 531 538
December cc e cone comane cave anu- 597 591 590 606 592 . 598 605 597 ! 607 610 605 604

1 ! !

The normals for February, Mareh, April, and May, have been diminished by 198, 278, 333, and 361
scale divisions respectively; the uncorrected monthly means are 856, 936, 991, and 1019, whick can be
exactly represented by the expression r—= 966+54.4 Dr—12.8 A%, where r== monthly reading, and ¢,
expressed in units of a month, counts from April 1 as the epoch. It shows that the monthly increase is
uniformly retarded. The mean reading from the four succeeding months is 658; the corrections to February,
March, April, and May, as applied, will produce the same mean.

T'he rapid change in the monthly means for some adjacent months makes a small correction necessary to
the monthly means, viz: of plus one seale division to the February, March, and December means of the

! The vertical force, in absolute measure, is, ou the average, between 1341 and 1845, cqual to 12.81 (Eoglish urits,) as
stated in a subsequent number of this discussion.
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hours 0, 2, and 4, and to the September and October means at the hours 18, 20, and 22; of minus one seale
division to the February, March, and December means at the hours 18, 20, and 22, and to the September
and Oectober means at the hours 0, 2, and 4. This small correetion is included in the above normals.

TABLE IV—Continued.
Bi-hourly normals of the vertical component in 1842.

The observations arc made 173m  after the full hours.

1842. Ok i 2 4 ’ 6 ; 8 10 |Noon.| 14 | 16 ; 18 ! 20 | 224
- . | | -
JANUALY  memee e mmemme e (658) 642 | G56 | 649 | 656 653 | 66+ 650 | 663 675 | 670 | 663
FEDTUALY een vamms acmmm e e oon 706 | 701 TI3 ' 721 699 | 608 | 709 692 | 698 | 712 | 728 710
March o ceceaeeee e e 655 | 643 | 654 | 663 | 657 | 661 | 651 | 650 | 657 668 | 673 | 65
F N 1) P 668 | 658 | 655 | 655 | 656 | 654 657 | €51 | 650 660 | 672 | 672
MAY - ceme i men e eeeaes 673 | 670 | 66 | 644 1 646 | 647 | 651 | 644 | 645, 656 | 668 | 570
JUNE e cammnn ce e ean e 674 | o0 | 661 | 638 | 647 | 642 | 036 | ess | 635 658 | 7L | 668
B L 683 | 672 | 664 | 659 | 657 | 650 643 | 643 | 647 663 | 677 | 682
AUZUSE o oo e oo e e | 689 . 689 | 683 | 682 | 679 | 672 | 652 | 659 | 660 | 679 | 683 688
September oo o e ooocoiaen aens | 692 | 686 | 689 | 690 | 681 671 67L| 673 | 672 | 670 | 687 | 693
October_ . oo L oT06 | 698 | 702 0 T4 | 695} 708 1 707 | 06 | 706 - 708 | 7TL0 @ 709
NOVEMBer - axcm e ccem e | TiT | Tis | 723 725 } 2| 715 T TS| TI6 0 TI2 | TIS | 7L
e S SO s | 70T | 709 | 706 T15| TIL| 709 T07 | 706 71L | 713 713

In January at 04. the final mean is 637, which differs so much from the standard value at this hour that

it was preferred to substitute the mean of the month (653), as a close approximation.

TABLE IV—Continued.
Bi-hourly normals of the vertical component in 1843.

The observations are made 234m. after the full hours.

1843. ok. 2 | 4 6 8 | 10 Noon. [ 14 16 18 20 22
: ‘ i | |
3 L ) g l ............ {11100 U RPN PR S
February . o oo cean cme e e e e e fememns SRS S mamm- (i1 20 PRSI SN P ameane
MArch .. o e o e SR PSR DGR AN 686 |oooe] e, oenn
APTIl o e 715 712 71T T16 708 702 | 709 | 7Too | 696 | 696 | Tio | 709
MAY . ner cmmman eee ccmemm i aman 698 699 | 695 | 690 | 682 | 680 | 677 | 668 | 67T | 685 | 691 | 695
JUNE e e ot cmaccc e eee e ammmes 698 © 691 | 693 | 687 | 677 | 668 | 663 G58| 659 | 669 | 681 | 689
JULY ceece ccae e e amama 691 | 692 | 692 | 686 679 | 672 | €62 | 658 { 659 | 666 | 677 | 685
AUGUSE. Lo et ccmceicanan 703! 703, TO8 | 706 | 698 | 683 €69 | 671 | 872 | 682 | 695 | 699
SePtember . o oo eaaieaaeaan 2L 719 | 721 ‘ 716 ‘ 707 | 7061 693 692 692! T03 | Ti4 | 710
OCtODeY_ ... oo iiien e T4 | 707§ 7120 717 706 : 703 | 702 | 703 | TO04 | Ti4 | TI9 | 714
November ..o .i......] T42 | T45 | T45 E T44 | 742 | T37 | 735 | T31 | T46 | T49 | T49 | 746
December . cee vammns caneaee cmmmes 752 7331 740 ‘( 740 | 740 \ 729 | 727 | T43 | 758 | T6T 764 | 754
i : | i ! N i |
Normals at additional odd hours.
¥ |
1843. woos s | 1o | n L1 | 15 | 17| 19 ! 21 : 23h.
! l | —
| j i ]
(0151741 73 710 - 713 . 714§ 714 0 704 | 701 700 | 7ol 7o0% | TI7 | M5 | TIT
November cace e coeccmnct cnaan. 740 ' 743 T44 48 | 739 729 | 731 738 749 751 J 747 | 748
DeCEmbEr .o e e wemm eme o eae e TR T 3| 0 720‘&' 729 | 149 Te0 | 763 | 757 757
! i | i
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TABLE IV—Continued.

Hourly normals ¢f the vertical component in 1844,

The observations were made 231m . after the full hours.

167

1844, on | 1 2 3 4 5 6 | 7 8 9 10 | 1l
| ‘ ;
FANUALY o oo eccce e ame meee 733 0 739 | 730 0 128 732 ° 733 732 . 732 | 730 . 725 | 720 | 7113
FEDIUATY ammcce mae amee cmmace e 734 | 729 ¢ 725 ¢ 726 . T29 728 | 729 . 730 | 723 0 724 | 722 | 717
March.oeoee oo oce e ccace e 768 | 761 768 760 | 764 1 762 | 765 | 762 | 758 ° T6L ! 762 | 764
i 776 | 793 0 771 765 | 766 765 | 750 | 755 | 749 . T40 | T44 | 740
TI2 | 769, T66 . T68 | T6T | Te4 | 760 | 754 | T49 | T47 | 4T | 144
776 | 772 | 767 © 768 . TET | T64 760 | 7155 | T4T . T4B | 744 | T44
JULY e e e e e e 816 | 811 . 804 806 , 8C5 | 802 | 798 \ 793 | T84 783 | 782 | 780
AUGUS e e e et 794 | 790 . 786 781 | 783 | 777 776 | T69 | 763 V60 | 756 | 754
September . .o ie vemes aaeome e ! 816 | 815 813 812 . 8l11 | &0 809 | 805 | 708 795 | 790 | 785
October 775 | 771, 769 0 73| T76 | 779 T80 . 780 | 774 . 773 773 770
November 775 | 772 768 769 | 772 171 770 i 778 | 768 | 772 | T2 | 767
DeCEmber. «ommeenn e renes e Tod | 753 U541 Ta5  T57 756 755 | 758 | 49 75l E 750 | 746
i ; | ]
1844. Noon.| 13 ' 14 | 15 | 16 17 ‘ 18 019 | 20 21 ’ 22 | 23
: ! i ; i
! i ; : |

708 715 | 724 737 | TAD | T4l | T43 | T44 | T45 | T44 | T44
716 . 716 720 727 | 731 938 | 739 | 740, 737 | 735 | 733
753 | 758 | 760 . 754 | 757 755 | 754 | 752 1 753 | 7163 | 7164
33 . 37| T41 | 745 | T44 | 756 | 76T | 768 ‘ 765 | 767 175
740 747 | 44 | 746 | T48  T54 | 763 | 766 | 766 | 768 | 772
739 0 744 | 747 | 749 | 754 760 | 769! 771 770 ¢ 171 115
776 773 | 781 | 783 | 791 799 | 805, 808 = 809 . S11 - 816
750 . T46 | 759 | TG4 771 778 | TR | 790 | 788 . 792 794
779 772 | %94 | 793 | 795 | 806 | B3| 812 | 812 | 814 8IT
766 | 773 | 777 786 | 788 791 789 | 785 = 785 | 781 |78t
T63 762 | 765 . T74 | 779 777 TT8| 74 70| 769 | 772
733 736 | 24 | T48 | 7157 : 56 | 751 1 51 748 T50 | 750

TABLE IV—Continued.

Hourly normals of the vertical component in 1845.
The observations are made 234m. after the full hours.

1845. ok 1 2 3 4 5 6 7 8 9. | 10 | 11n
JADUATY et eeecmeee oo 154 | 147 | war | 752 | 752 | 757 | 763 76T | 7eo 758 | 783 | 752
February  ccee vomeecieecn cames 760 | 756 | 752 | 75T | 7159 | 760 . 763 | T4 | 756 | 7156 | 7152 | 749
March. oo 749 | 741 | 736 T42 | T46 | T48 | 749 | T46 : 736 733 | 732 729
AP e e e e 732 | 727 | 728 | 720l 728 72T | 7254 721 | 7TI8 | V16 TI7 J 17
MaY. oot e eveamamans ——— 7201 718 | 717 | 719 | 7ie! 715 718 | 709 | 705 7T0Z | 7Ol | 669
TN mamemmmmme e mm e mnes 733 | 731 | w729 | 730 | 29| 728 | 726 | 72| 717 TI5| 76| 7LI
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TABLE IV—Continued.

1845. Noom.: 13 | 14 | 15 | 16 | 17T | 18 | I8 ‘i 20 | 21 ‘ 22 | 23
1 ! ! !
JANUATY o e seece 731 T48 | T40 | 742 | 753 | T60 . 756 | 7153 749 | 746 747 | 75
February _ «ooo oo ool . . DoTar o741 400 744! 7530 T30 T8 761 ; 758 | 753 | 752 | 756
MATCh_ oo ccmmamn ccmeanne - . 729 729 713 734 T40 T4T | T51| 746 . 141 | 40| 739, 743
ApTilo oo ! 716§ TI3 | 71T 720 V24| 724 782 737{ 786 | 729 . 726 | 72T
MAY e ceee i cccm e emmns | 697 696 701! 698 702 1 7050 TLO | 720, 718 | 71T 7i8 | 719
i ! |
JUBEn o mem e mem e mmne D ogir ) 711 713 | 714 T3 | 7140 722 730i 735 | 731 | 731 783
! ! | | | | | !
TABLE V.
Number of observations and larger disturbances in each month.
1841. 1842. ‘ 1843. 1844, 1845.
| !
Obs. | Dis. | Obs. Dis. Obs. i Dis. : Obs. Dis. Obs. 1 Dis.
! i !
— —
January....ooeaao [ P D 300 76 26 | 5 . 646 81 648 17
288 49 284 86 | 24 3 . 600 33 576 5
321 i 64 | 322 36 | 27 | 1z, 624 106 624 68
304 46 306 51 . 300 | 50 | 624 83 62¢ | 24
L2238 ¢ 16 2938 47 1 824 36 648 8 648 | 28
310 91 310 37 312 16 600 52 600 9
323 64 305 | 24 312 4 648 ;T PP P
304 21 318 | 34 324 10 | 648 7 S D
September- «eavee aanncaa- 307 40 | 303 | 87 | 312 20 600 ;14 ... e eee
OCtoDET- oo o e 308 | 28 ' 310 f[ 12 | 624 25 648 | 20 oo . feceennn
November o .ooooe oeen- 312 a7 312 | 13 624 79 62¢ 10 ... IS
DeCembere oo e waamnn aes 823 84 319 15 624 65 (57 S L S
BUM e 3323 | 540 sess | 488 | a3sss | 335 | 7:34 | 593 | at20 | 151
| ! ! | |
Rationecmaaceracee cmeaas 1 dis. in 6.2 obs. | 1 dis. in 7.5 obs. | L dis. in 11.8 obs. J 1 dis. in 12.7 obs. E 1 dis. in 24.6 obs.

Total number of observations used, 22092; total number of larger disturbances, 2097; ratio of dis-
turbances to observations, 1 to 10.5.

Investigation of ihe eleven-year (also called ten-year) period in the inequality of the amplitude of the
diurnal variation of the vertical force~—The preceding monthly means of the bi-hourly and hourly normals
were rearranged in four groups of one year each, necessarily omitting the first five months; the annual
means have for their mean epock, January, as the monthly means were arranged from July to July.

The means for the year 1842-'43 depend on nine months only. To refer them to the mean of twelv®
months, the differences for every observing hour between the same nine months and twelve months for the
preceding and following year were made out, and the mean correction, giving the weight two to the following
year, as indicated by the readings taken at the hour 14, was applied to the values of 1842-°43.

From 9 months. 1 Correction. | Annual means. 1 From 9 months. | Correction.| Annual means.
0b 701 |43 704 | Noon. 682 +8 690
2 696 I 699 S V') 681 48 © 687
4 697 [ +b 702 ‘18 683 +7 690
6 697 +6 703 C18 689 R 696
8 690 46 696 C 20 697 +5 702
10 : 686 +7 ‘ 693 22 700 +5 705
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The normals for 1843-"44 at the even hours are complete; at the odd hours they extend only over nine
month?. To refer the latter to twelve months, the difference between the meaus of the same nine months
and the annual mean at the even hours was made out and applied az a correction to thie means of the odd

hours; the correction thus applicd is the mean difference as deduced from the preceding and fol

lowing even

hour.
} Means of 9 months. | Correction. | Annual means. Means of 9 wmonths. : Correction © Apnual means.
1b 749 —1I1 738 13h 728 —14 714
3 746 : —19 736 15 726 — 14 720
5 746 —11 735 17 744 —16 T28
7 744 —13 733 19 702 —13 737
9 737 —12 725 21 751 —14 737
11 730 —13 717 23 54 —13 741

TABLE VL

Annual means of the bi-hourly wnd Lowrly normal calues of the vegular solar-diurnal cariation of ihe

The numbers are expressed in scale divisions :

vertical force.

column are to be added to the hour given in the first column.

Each year commences with the month of July.

time is local Philadelphia time counted from midnight to midnight.

increasing values indicate decrease of force.

The minutes at the hiead of each

Hour. 184142, 184243, 184344, 1844-745

+17}m +203m +231m 4-231m
0 A. M. 650 704 740 765
1« 738 761
2 643 699 735 754
3 736 760
4 643 702 757 761
5 755 761
6« 640 703 734 : 761
7T o« § | 733 759
g 634 €96 ; 727 : 752
9« i 725 { 751
10« 632 693 ‘ 722 f 749
11 ¢ 717 T47
1z« 633 690 : 717 745
13P. M, i 714 742
14 631 687 718 741
15 « 720 ; 746
16« 636 €90 724 ! 753
17« i 728 158
18« 647 696 ’[ 752 1 762
19 i 737 § 764
20 ¢ 654 702 | 738 1 763
21« i 737 ‘E 761
22 « 652 705 748 ! 761
23« 741 } 764

! ;i
i {

Means .. ... .... 641 697 1‘ 730 756

The
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The following formule of the mean dinrnal variation of the vertical force were deduced from the above
tabular values. The angle 6 counts from midnight at the rate of 15° an hour.
1841742 V64104 1084 @n (B4 1069 407434 | sin (2041950 25419 7 sin (30--2500)
184243 V=697 + 7 6 sm (4 69 17)4 2 9 sin (2604196 48)+413 sin (314195 )
184344 V=730 4 110 sin 0 79 54)4 3 4 sin (20--226 20)4-06 sin (304 45 )
1844745 V=756 + 9 2 sin (4 83 40)--4.3 sin (204-238 41)4-L1 sm (364 1)
In the construction of the equation for 1843-'44 weighted normals were used; those of the even hours
have the weight 4, of the odd hours the weight 3.
To show the degree of accordance in the expressions when deduced from the even and odd hours

separately, the resulting equations for the last year are added :—
Even hours : Vo T564-9.32 sin (6849454407 sin (204-235°17141.2 sin (354-3530)
Odd ¢ V==T56.-8.99 sin (0482 36 )41 52 sin (20-1-232 05)4-1.0 sin (364 10 )
The observed and computed values compare as follows. The differences, observed less computed, are
expressed in scale divisions :

Hour. 184142, | 1842-743. 184344, 1844-"45.
0 +2 +2 +1 | +3
2 —1 —1 —2 —2Z
4 0 +1 +1 o
6 +1 +1 +1 +2 ' 173, 20%, 23}, and
8 0 —1 —2 —3 i 233 minutes are to
10 ¢ +1 —+1 0 ¢ be added to the full
Noon. “+1 | +1 +1 “+2 1 hours for the four
14 —1 —1 —+1 —2 : years respectively.
16 0 +1 o +1
18 +1 ; +1 : 0 | 41
20 0o | 0o +1 —1
22 —1 | (i —1 —1 1

The graphical representation of the observed and computed values (Sketch No. 30) exhibits a maximum
of the verticul force between 1 and 2 p. m., and a minimum of foree between 8% and 104 a. m.; the diagrams
also rhow a tendency to a secondary maximum about two hours after midnight, followed by a secondary
minimum about two hours later, with a range probably less than two scale divisions (0.000066 parts of the
force, or 0.00085 in absolute measurc.) This small nocturnal inequality is only exhibited by one of the
formulee, in 1842-"43, when it has its greatest value; in the preceding year there is but a faint trace of it; in
the two succeeding ycars it is indicated in the diagram by dashes. The average diurnal range is nearly 22
scale divisions (0.00073 parts of the vertical force, or 0.00932 in absolute measure.)

-
Epock and amounl of the principal maximum and minimum and amplitude of the diurnal inequality.

; Maximum. Mipimum. Awmplitude.
Yo | - e
“ Reading. Epoch. Reading. Epoch. Scale div. > In parts of v. f. | Tn absol. meas.
g B j
| d h. m. d. h. m. d. !
184142 | 630.9 13 15 654. 5 20 50 23. 6 | 0, 00078 0. 01000
1842-'43 g 687.8 14 25 705. 1 22 10 17.3 [ 0. 00057 0. 00733
1843-"44 715.1 13 00 739.3 23 00 24.2 0. 00080 0. 01025
1844-'45 ( 741.8 13 10 763. 8 20 30 22.0 0.00073 0. 00932
i | H
. C:7: S + DS } 18y feeoemaial 213 21.8 (

i 1 —_—
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The epochs are given to the nearest quarter of an hour.

If we compare the Philadelphia and Toronto curves, we find a general correspondence in their form, the
early morning secondary inflection being well exhbibited at Toronte ; the epochs of the two curves, however,
are shifted by nearly three hours, thus: at Toronto, principal maximum at 5 p. m., at Philadelphia 13 p. m.;
principal minimum at Toronto 10 a. m., at Philadelphia 93 a. m.; the epochs of the early morning inflection
are also about 3% lours later at Toronto. The curves exhibit also a difference in the amplitude; at Toronto,
Vol. 111, the diurnal range is 0.00019 parts, whereas at Philadelphia we found it much larger.

The special study of the solar-diurnal variation of the vertical foree is reserved for Part VIIL

The minimum diurnal range occurred in 1842-°43; on the average, therefore, we may assume May,
1843. as the epoch of the minimum range in the eleven (or ten) year period, resulting from the discussion of
the declination, horizontal, and vertieal force observations.

To facilitace the comparison with similar expressions at other stations, the preceding equations of the
diurnal variation are also presented, expressed in parts of the vertical force. The augles have been changed
1807 to reverse the order of progression of the scale numbers.

1841-'42 V == 4 0 00034 sin (6 + 286° £0') 4 0 00010 sin (20 + 182 25°) 4 0.00006 sin (36 4 T0°)
1842="43 V = 4 0.00025 sin {6 4 249 17) 4 0 00010 sin (20 4 16  48) 4 0.00004 sin (36 4 15 )
1843-"44 V == 4 0 00036 sin (# 4 259 54) 4 0 00011 sin (20 4 46  29) = 0.00002 sm (36 -4 255)
1844—"45 V == 4 0 00030 sin (6 + 263 40) 4 0.00014 sn (26 4 53  41) 4~ 0.00004 sir (30 + 181)

The constant terms and numerical eocflicients, when expressed in absolute measure (English units), are
as follows :

! Term involving—
Y - — ;

; 6 | 26 i 36
1841-742 12.85  0.00441 ' 0.00131 | 0.00072
1842-743 12.8¢ | 0.00322 | 0.00123 | 0.00055
184344 12.83 | 0.00468 | 0.00144 0. 00025
184445 12.83 | 0.00388 | 0.00172 0. 00047

: 1

The angle € counts from midnight.

Tnvestigation of the clever (or ten ) year inequality in the disturbances, and general analysis of the dis-
turbances of the vertical force —By means of Table V a new table was formed of the number of disturbances
in cach month for the years 1841742, 1842743, 1843-"44, 1844-"45, commencing with July, and all referred
to & uniform scrics of bi-hourly observations; the numbers for and after Oectober, 1843, were halved. The
number of disturbances for January, February, and March, 1843, are the means between the same months
in the preceding and following year. The annual means of this Table (VII) are as follows:

Mean number of disturbances.

In 184142 Lo i e e ... 61
S B 52 5 [ £
L T 2 S 25
L 7 B . T 16

This seems to indicate the end of the year 1844 as the epoch of the minimum number of disturbances
in the eleven year period, taking the numbers collectively for declination, horizental and vertical force; the
minimum probably took place in the spring of 1844.

If we take the monthly aggregate amount of the disturbances, all referred to a uniform series of bi-
hourly observations, and form a table of these values for each year (Table VIII,) the mean aggregate amount

for each year is as follows:
Mean amount of disturbances.

In 184142 e e e e i eieaaen 2306 div.
“ORB42-743 L L L P e e it 1521
«“ 184344 ... . ... e e e e s 959

COABAATAL L et e 636
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Thiz again points to the end of the year 1844 for the cpoch of the minimum amount of disturbances ;
and considering the three clements, declination, horizontal, and vertical force, the spring of 1844 might be
assumed as the time of the minimum magnitude of the magnetic disturbances.

Alingether, the inequalities in the diurnal amplitude and in the number and maguitude of the disturbances
of the magnctic clements, as obzerved at Philadelphia, fix the end of the year 1843, or the beginning of
1844, us the epoch of the minimum of the eleven (or ten) year inequality. )

We now proceed with the analysis of the disturbances, their diwunal and annual inequality in number
aud amount, and for increasing and deereasing values.

Annual incquality in the number of disturbances—The numbers for each month have been referred to a
uniform series of bi-hourly observations as explained above. The ratiog of the monthly means to the annual
meang are given, and algo, for comparison, similar ratios found for the horizontal force and declination.

TABLE VII.

Annual inequality in the number of disiurbances.

| ‘ ! Means Vert. force Hor. force.}Declination1 Mean ratio of | Mcan ratio of

. ! ' : Aromfour’ ratio. ratio. ratio. | Vert. force, Hor. forceand

11841-42 | 1842-43 11843-44 1134445 | yeurs. | { Hor. force, & | declination.

! ' : | declination.
July coomme 64 24 4 ‘ 22 28 0.9 1.1 0.9 1.0 { 0.9
August . .0 21 34 10 | 471 . 28 0.9 0.9 L6 | 1.3 | 1.1
September. 40 | 67 20 & 7 | 31 1 10 1.4 1.4 | 1.4 1.2
October. _.. 23 | 12 1z 10 15 05 14 2.1 L7 1.3
November-l 37 ' 13 | 40 5 . 24 0.8 1.0 L1 1.1 1.0
December . 84 15 33 . 23 39 1.3 Lo Lo | Lo | L1
January. .0 Y6 58 40 9 . 46 15 0. 6 0.8 | 0.7 | 0.9
Fevruary..| 86 . 5L 16 ., 3 . 39 | 13 1.0 0.5 | 0.7 0.9
March.. .- 36, 44 33 54000 42 L4 11 0.7 0.9 | 1.1
Apil. .. 5l L0 42 0 12 s L L3 1.1 0.9 | Lo | 1.1
May. .. .. Lo 36 £ 14 2 0.8 1.0 0.6 ) 0.8 | 0.8
June. . ... I 16 ! 28 ‘ 4 ; 21 0.7 0.6 0.5 | 0.6 ; 0.6

i | j |

i :

i
Mean._ --ee 51 ¢ 34 1 2 1 18 | 31

The monthe of maximum disturbance are March and Scptember, (the high value in January and the low
onc in October appear anomalous, and would no doubt disappear in a longer series of observations.) 'The
minimum oceurs in June; there is no well-expressed second minimum, {Sketch No. 30.) The horizontal
force and declination ratios, as well as the ratios of the three elements at Toronto, give the maximum number
of disturbances at the equinoxes and the minimum number at the solstices; and as the winter solstice minimum
only is wanting in the Philadelphia vertical force ratios, it is probably due to the small number of observa-
tions, and the difficulty in kecping the instrument in adjustment and allowing for its irregularities. T have,
therefore, given the mean ratio of the Philadelphia disturbances in the last column of Table VII, and com-
compared the result, graphically, with those deduced by General Sabine for Toronto.*

If we separate the disturbanees into two parts, those inereasing and those decreasing the force, we
obtain the numhers of Table VIII. A positive sign indicates disturbances inecreasing, a negative sign those
decreasing the vertical force. The law of the annual variation seems to be the same as shown by the ratios
in the last two columns; this accords with the result at Toronto.

¥ Page 1xx., Vol. II1.
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TABLE VIIIL

Annual inequality of disturdances increasing and decreasing the force.

! 1841-'42. : 1842-'43. | 1843744,

| 1s44-45. | Ratios.
| 1’ ‘
+ - + -+ -+ -+ =
July_ i st | 8 | s 16 | o 4 | 12 | 1 01 11
Angust oo oo 14 | 7 | 8 2 | 8 2 | 3 | 11 | 10 0.8
September -___ ... .. P2z 18 0 16 1 41 ] 9 m o5 0.7 L2
October -cun. .- et ¢o22 . 6 . 8 4 1 6 6 3 7 0.6 0.4
November..oomn ... 1w 2 5 . 8 14 26, 4 | Pooe6 . Lo
December ... -._.. 51 ¢ 3 . 8 . T | 23 o ¢ 1B 1w ¢ L4 | 11
FADUATY <o eeo anen 38 | 38 | 32 26 26 o6 L oLs | L5
February....-.u. ... 53 | 33 [ 82 . 19 1 5 | i i L4 1.0
March oo «eeee oe- 16 | 20 | 23 | 21 30 23 23 | 1 13 | 13
Aprilo_._.____ ......l 32 19 | 30 20 23 v s 7 13 | L1
May. ... ; 28 | 19 18 18 o3 . o |3 Lo R
JUD€ . eeame ceee v | 23 | 14 5 11 T 19 0 3 | 1 i 0.6 | 0.8

TABLE IX.
Aggregate and mean amount of disturbances in eack month of the year.

The numbers are expressed in scale divisions and referred to a uniform series of bi-hourly observations. The mean amount

or average magnitude is found by dividing the number in the preceding column by 4 and by the number of disturb-
ances found in Table VII.

Aggregate amount,

Sum of 4 years. | Mean amount.

1841°42. | 1842743, | 184344, | 1B44-'45.

T “f .. i
)2 SN U 2503 1255 149 784 4781 42
791 1323 622 2017 4753 43
Beptember e ccnn marcennuanal 1612 2798 70 301 | 5481 44
October-ceveccea. e mmee- E 1216 432 488 438 | 2574 42
Novemberao.. cceen. O | 1564 503 1504 206 | 3777 40
L 4187 560 831 872 | 6450 42
3899 2745 15692 314 ; 8550 47
3900 2279 659 109 ! 6947 45
1672 1898 2125 1245 | 6940 42
2324 2111 1642 468 | 6545 42
2445 1625 186 704 | 4960 T 49
1472 723 934 | 168 | 3297 40

3 |

The last column shows that the magnitude of the disturbances is rather irregularly distributed over the several months
wi hout following any apparent law.
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TABLE X.
Aggregate and Mean Amount of Disturbances in each Monith of the Year, separated into Two Groups of In-
creasing(+) and Decreasing Force (—).

The mean amount is obtained by means of the numbers of Table VIIL

1841-"42. 1842-"43. " 184344, E 1844~745. | Sum of 4 years. |Mean amount.
+ -+ @ - + -+ -+ | - + | —
July.coe oen 1130 | 1463 340 915 0 149 402 332 | 1872 | 2909 | 37 | 46
August_ .. 555 236 359 964 | 279 343 | 1568 449 | 2761 | 1992 | 41 | 45
September ..| 835 777 TT5 | 2023 | 897 813 251 50 | 2258 | 3223 | 43 | 45
October ....| 999 21T 300 . 132 | 250 238 128 310 | 1677 897 | 43 | 39
November ..| 653 911 | 223 280 , 564 | 1000 | 154 52 | 1534 | 2243 | 38 | 41
December...| 2745 | 1442 276 284 " 508 323 | 489 383 | 4018 | 2432 | 42 | 41
January....| 2128 | 1771 | 1589 | 1156 | 1050 542 208 106 | 4975 | 3575 | 48 | 44
Febiuary ..., 2615 | 1285 | 1533 741 462 197 76 33 | 4691 | 2256 | 48 | 39
March ... 671 | 1001 910 988 1149 976 | 875 370 | 3605 | 3335 | 39 | 44
April _.... 1471 853 | 1361 750 | 853 790 1 172 206 | 3856 | 2689 | 43 | 4I
May. oeoeo. 1535 | 910 | o928 | 697 | 170 16 | 598 106 | 3231 | 1720 | 54 | 43
June___.na. 999 473 | 46 | 477 | 246 688 133 85 | 162¢ | 1673 | 43 | 37
| i
Sums ....| 16336 | 11339 | 8845 . 9407 J 5867 5635 | 5054 | 2572 | 36102 | 28953 .
i ; )
| O | 43 | 42

The magnitudes of the disturbances, as before, do not appear to follow any law.

The disturbances which increase the force preponderate over those which decrease it; the ratio of the
annual means is 1.3 to 1.0. At Toronto the reversc was found; the disturbances which decrease the force
preponderate over those which increase it, in the ratio of 1.4 to 1.0.

Diwrnal incquality of the disturbances—In the bi-hourly combination of the disturbances we make use
of the series of observations extending from February, 1841, to June, 1845, omitting only the single.daily
observation in January, February, and March, 1843. Strictly speaking, the time is 21 minutes later than
indicated in the table.

TABLE XI.
Diurnal inequality in the number of disturbances.
The ratios of the three elements have been collected to facilitate comparison.

1 | Ratics.

Number ‘
vertical force.
Vertical force, Horizontal force. Declination:

i :
0h. 168 1.3 1.1 1.0
2 159 1.2 0.9 1.2
4 156 1.2 0.7 1.0
6 133 1.0 0.7 1.1
8 -’ 117 0.9 0.8 1.0
10 115 08 1.1 1.1
Noon 131 1.0 1.3 0.9
14 163 1.2 Lo 08
16 127 0.9 1.1 0.9
18 116 0.8 1.1 0.9
20 110 0.8 1.1 1.0
22 | 123 i 0.9 1.1 1.1

Mean. 135
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The greatest number of disturbances occurabout 0%.a. m., (at Toronte at 3 a. m.,) with the lcast number at
10 a. m,, (at Toronto at 11 a. m.;) the secondary maximum and minimum oceur about 2 p. m. and 7 p. m.,
{at Toronto the hours are 5 p. m. and 9 p. m.} On the average, therefore, the maxima and minima occur 1%.
40m. earlier at Philadelphia than at Toronto. At neither station do the three elements show the same law;
they agree only in so far as to exhibit a systematic increase and decrease with the solar hours, and in having
two maxima and two minima.

The diagram (Sketch No. 30) shows the law of the disturbances of the vertical force for Philadelphia
and Toronto.

TABLE XII,

Contains the number of disturbances distributed over the hours of the day, separated into those which increasc
(+) and those which decrease (—) the vertical force.

Number of disturbances. i Ratios.
T DO
+ ~ ' + : -
Ok 93 75 1.3 1.2
2 73 86 | 1.0 _f 1.3
4 ‘ 69 87 ‘ 1.0 ; 14
6 62 71 ‘; 0.9 ': 1.1
8 59 ;‘ 58 ; 08 0.9
10 | 53 | 62 | 0.8 | 1.0
Nuon | 61 : 79 : 0.9 i 1.1
14 ! 96 ! 67 : 1.3 : 1.0
16 | 69 | 58 : 10 ; 0.9
18 | 72 44 : 1.0 i 0.7
20 | 67 | 43 : 0.9 0.7
22 | 76 47 j 11 | 0.7
Mean | 71 64

The laws which regulate the diurnal oceurrence of the number of disturbances, increasing and decrcasing
the vertical force, are evidently not the same, yet they are by no means the converse of one another, as has
been found to be the case in the disturbances of the declination and the horizontal force. At Toronto, also,
where the horizontal force and declination curves were exactly oppﬂsed, that of the vertical force is not 50,
and at Philadelphia rather favors an agreement between the increasing and decreasing disturbancds than an
opposition.

Principal maximum of increasing disturbances 2 p. m., principal minimum 9 a. m., (at Toronto 5 p. m.
and 5 a. m., respectively.) Secondary maximum at midnight; this may possibly be the principal maximum;
secondary minimum at 8 p. m.

Principal maximum of decreasing disturbances 4 a. m,, principal minimum 8 p. m., (at Toronto 3. a. m.
and 6 p. m., respectively.) The secondary maximum at noon is less distinctly marked; secondary minimum
at 8 a. m.

Thus the epochs of the curves for increasing and decreasing force seem to be 12 hours apart.



176 REPORT OF THE SUPERINTENDENT OF

DIURNAL INEQUALITY IN THE MAGNITUDE OF THE DISTURBANCES.
TABLE XIII,

Contains the aggregate amount of disturbances and their average magnitude, the latter found by means of
Table XI.  All expressed in scale divisions.

T i 1

¢
| |

| Aggregate amount. n {  Mean amount.

0h. | 7049 i 168 42
2 6876 | 159 43
4 6480 : 156 : 42
6 5418 133 : 41
8 5022 117 ; 43
10 5096 | 115 44
Noon 5526 ‘ 131 ‘ 42
14 7101 163 ‘ 44
16 5591 127 44
18 5571 116 48
20 4773 110 43
22 : 5246 123 43

Average magnitude 43 scale divisions. The disturbances appear to be nearly of the same size at all hours;
there is a slight preponderance in magnitude between 10 a. m. and 10 p. m. over the other half of the day.

TABLE XIV.

Aggregate amount and mean amount of disterbances, separated into those which increase and those whick
decrease the vertical force.

Aggregate amount, }l Mean amount.
| Difference of
I : i aggregate amount,
+ 0 = L+ =
{ i |
oh 8787 | 3312 40 44 4 425
2 3221 3655 44 43 — 434
4 | 2866 3614 42 | 42 — 748
6 i 2577 2841 42 ! 40 — 264
g | 2524 2498 43 43 + 2
10§ 2507 2589 47 12 — 82
Noon 2731 2795 45 40 — 64
14 | 4456 2645 46 | 40 -+ 1811
16 | 2969 2623 43 | 45 4+ 847
18 3466 2115 48 48 + 1341
20 j 3003 1170 45 41 + 1233
22 | 3258 1988 43 | 432 -4 1270
Mean i------_-..%-_._._.._,f 440 | 425 -+ 4861

The magnitude of the disturbances, either increasing or decreasing the force, apparently does not vary
with the hours of the day. 'The disturbances which increase the force prependerate between the hours 2
p- m. and 2 a. m.; those which decrease the same occur in the other half of the day. The average ratio of the
prepounderance of increase over decrease is as 4 to 1.
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Dividing the numbers in the last column of the preceding table, or the excess of the sum of disturbances
increasing the force over the sum of those decreaging the game, by the total number of days (1297) of observa-
tion, we find the diurnal disturbance variation as follows :

i‘ ’ Scale divisions. [ In parts of vertical force. ! In absolute measure,

| |
k. +0.3 | +0.00001 +0.00013
2 i —0.3 ‘ —0.00001 —0.00013
4 —0.6 ; —0.00002 : —0.00025
6 ! —0.2 : —0 00001 —0.00008
g ! 0.0 a 0.00000 0.00000
1 —0.1 | 0.00000 ; —0.00004
Noon | 0.0 0.00000 ; 0 000060
14 414 -0.60004 i 4-0.00059
16 | +0.3 600001 | +0.00013
18 | +1.0 o +0.00003 +0.00042
20 +1.0 } -0.00003 ' 46.00042
22 | +1.0 j +-0.06003 4-0.00042

i i
Mean | +03 | 4+0.00001 : -0 00013

The value for the hour 14 it evidently anomalous ; the mean of the hours 12 and 16, or 4072 (0.00001
in parts of force, 0.00008 in absclute measure,) should be substituted.  The average daily effect of the larger
disturbances is thercfore to increase the vertical force between I p. m. and midnight, and to decrease it
between 1 a. m. and noon, with an amplitude of about 1.6 scale division, (0.00005 parts of the force, 0.00067
in absolute measure.} The maximum value takes place at 8 p. m,, the same hour at which the horizontal
force disturbance is greatest (decreasing that foree.)

The disturbanee law at Toronto is nearly the same as at Philadelphia; the disturbances inerease the foree
between noon and 9 p. m., and decrease it in the remaining hours of the day; the range at Toronto appears
to be larger.

If we classify the disturbances, according to their magnitude, in eight groups, cach differing 25 scale
divisions from the preceding, we find the following scale numbers : .

Disturbances, Between limits in parts of the | Number.
in scale divisions, force. :
i
30 and 55 0 00099 and 0.00181 © 1840
55 and 80 0.00181 and 0.00263 j 211
80 and 105 0.00263 and 0.C0346 28
105 and 130 0.00346 and 0.00428 : 15
130 and 155 0.00428 and 0.00511 : 0
155 and 180 0.00511 and 0.00593 , 2
180 and 205 0.00593 and 0.00676 i 0
205 and 230 0.00676 and 0.00759 ‘ 1
Beyond None.

23 ¢ s
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SUPPLEMENT TO PART VII.

EFFECT OF THE AURORA BOREALIS ON THE MAGNETIC DECLINATION, AND THE HORIZONTAL AND
VERTICAL FOERCE, A8 OBSERVED AT THE GIRARD COLLEGE OBSERVATORY.

There were in all 22 auroras recorded; these, however, comprise only the brighter displays. Of those
observed, 7 occurred between May 30, 1840, and July 1, 1841; 1 oceurred between July, 1841, and July,
1842; 6 oceurred between July, 1842, aud July, 1843; and 7 between July, 1843, and July, 1844. One is
recorded in the last year, ending June 30, 1845. They arc distributed over the several months as follows:

January. . ... ool 2 July.. oo 6
February . ....oooooii ot 0 i August. ...l il 3
March,..... ... (oo 1 : September ... ..o oL 2
Aprilo oo o 2 i October. . oo cei i i e encaen s 0
May .o oo e e 3 : November.......... ... ... 1
JUNG ..o e aa 2 December. . ... ie i (]

Iu the summer months there were 18, in the winter months 4, In reference to the hours of the night,
the plienomenon was vizible, on the average, between 93 p. m. and 111 p. m.

Iudividual examination of the magnetic record during anreral displays. The time is local time, counted,
for eonvenience sake, from midnight to midnight to 24 hours.

1. 1840, May 29th—30th. As the twilight faded an aurora became vigible. 1In the course of the display
there were moving pillars, tlashes from a low segment of light in the north, and a beautiful arch nearly or
quite at right angles to the magnetic meridian. Pillars of aurora from 21%. 18m. to 224. 2m., varying in
brightness and position; low segment of light to the north, continued throughout the appearances; at 224.
Sm. an arch forms from ecast to west; streams of light, varying in brightness, fading and reappearing from
22k, 20m. to about 23%. 10m.; the brightest flash at 23%. 6m. Yrom 184. 64m. the declination magnet
commenced Lo move eastward (declination decreasing,) reaching an extreme position at 204, 34sm., difference
from average position about 46 divisions, or 19 the movement then became westerly with smaller fluctuations
till 22%. 39m., when it reached its westerly extreme of about 71 divisions,or 24/ {from the nornal place; the
magnet reached a second easteriy extreme at 234. 44m. of about 48 divisions, or 17/, at 14. 24m. (30th) again
a westerly extreme of about 7/, and at 24. 4%9m. an easterly deflection of about 14/; after this the needle
returned gradually to its ordinary position. About the time of the brightest flash the change (easterly
motion) was very rapid ; no extreme value, however, was reached. "'When the arch formed, the position was
pearly normal. The Lorizontal foree decreased steadily until 224. 42m., when the readings fell beyond the
scale; a minimum was reached between that time and 224. 52m. of at least 0.016 (parts of the force) below the
normal foree. At the time of the brightest flash the retrograde movement was in progress. The disturbance
of the vertieal force commenced before 17/, 52m., at which time the force was a maximum; it then decreased
very rapidly, and finally moved off the scale after 22%. 2m. (The value of a division of the scale was not
ascertained.)

11. 1840, July 4th. At 207%. auroral light in the N. N'W. about 10° above the horizon; at 224. very
faint aurora still visible in N'W. The declination was not at all affccted. The horizontal force at these
hours was 85 divisions (0.003 parts of the forece) less than the normal amount. The vertical force is
apparently undisturbed; it is ¢lightly above the normal value.

ITI. 1840, July Gth.  Au aurora was uoticed at 04. 25m. and 2%. 25m. The declination was disturbed
at 07. 194m. and 24. 194m.; it indicated 50 divisions and 34 divisions, or 17" and 12’ of casterly deflection.
It is likely that there were disturbances two hours preceding and two hours following the above times, as
the scale could not be read. The horizontal foree waz disturbed from midnight till 2 p. m.; the force was
less during this time, and reached its minimum value at 2%. 22m. of 130 divisions, or 0.005 parts of the foree;
between 2 and § a. m., the diminution was about 0.004 parts. The vertical force was also less from midnight
till after 24. 17m.; the greatest diminution probably tock place later, as the observations failed at 44. 177n.
Minimum value at 24. 1%m., 0.004 parts of the foree.
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IV. 1840, July 29th. At 22A. 25m. a faint aurora. The declination was not disturbed. The horizontal
force was very slightly affected. At 24. 22/m. it was 0.001 parts less than the normal, at 224, 23m. it was
nearly normal, and at 0Z. 22m. (30th) it was greater by 0.002. There may have been ordinary disturbances
not immediately connected with the aurora. At 227, 17m. the vertical force was slightly affeeted; the force
decreased 0.002 parts below the normal.

V. 1840, August 19th. At 20%. 25m. auroral light in N.; 224. 25m. aurora continucs in N, and N'W.
The declination disturbance commenced at 2274. 20m. and continued to 24. 20m. (20th,) west defleetion 48
divisions (22',) 10 divisions, and 10 divisions. The horizontal force was disturbed from 164. 22m. to 224,
22m., force less 43 divisions, 49, 102, and 85 divisions (in minimo 0.004 parts of the force.) The vertical
force seems lower than usual, but hardly reached the limit of a recognized disturbance.

VI. 1840, August 28th and 29th. An aurora appeared at 20k. 393m. in N.NE., disappeared at 21%-
194m., reviving at 21%. 593m.; at 224. 94m. streamers moving from E. to W.; light continned in N.; streamers
again in NE. at 22k. 593m. and 1%. 14}m., after which time the aurora was not observed. An easterly
movement of the needle commenced about 20/4. 19m. with a maximum castern deflection of 125 divisions (or 577)
at 214. Om.; the westerly motion continued till 21%. 55m. when the needle was yet 37 cast of its normal
position; smaller fluctuations were observed till midnight; the defleetion was then 19/ east; half an hour
later it was 20' east; the morning extreme was reached at 14. 35m., when the deflection was 257 east; after
this the disturbance gradually subsided. There was a disturbance of the horizontal force about 184, 20m.;
from about 21%. 52zx. till 10 the next morning the Lorizontal force remained below its normal value. At 234,
32m. it was 0.009 (parts) below, at 04. 22m. it was 0.007, and at 14. 22, its minimum value of 0.010 (parts
of the force) was reached. The disturbanee in the vertical force appears to have commenced about 21%. 7m.,
when the force gradually decreased till 214. 577., when it rcached a minimum of aliout 0.003 (parts); after
this it gradually inereased.

VII. 1840, September 21st. At 20/. 25m. faint aurora; 22%. 25m. anvora disappeared. Disturbance of
the declination commenced at 20%. 20m., and continued to 44. 20m. (22d;) deflections 40 divisions (18 W,
10 divisions K., 14 divisions W., and 23 divisions E. The horizontal force disturbance commenced at 164.
22m., and ceased at 4%. 22m. next day; force less 69 divisions, 47 divisiong, 71 divisions, 42 divisions, 94
divisions, 124 divisions (0.005 parts of the force), and 93 divisions. The vertical force between 164. and 224,
was slightly above the average, but suddenly became much smaller than the normal between midnight and
3a. m. Minimum about 0.002 parts of the foree.

VIII. 1842, April 14th. At 224. 40m. appearance of aurora, a bright light in the N.; at 0Z. 20m.
{15th) an arc of light was visible extending to about 15° above the north horizon. Declination disturbed
from 22%. 20m. to 8k. 20m. (15th); deflections at the regular observing hours 23 divisions W, 39 E,, 11, 37,
10, and 14 divisions W. Maximum west deflection at 22%. 56m., 58 divisions (26,) maximum east defleetion
39 divisions (18), derived from the series of extra observations. The horizontal force disturbances com-
menced at 224. 22m., and ceased at 4%. 22m; force less 39 divisions, 149 divisions, 37 divisionz, and 50
divisions ; minimum 279 divisions (0.010 parts of the force,) at 14. 16m. (15th.) But one of the 69 extra
readings during this aurora shows an inerease of force. The vertical force disturbances commenced at 0%.
174m. (15th,) and continued to 6%. 174m.; force less 68 divisions, 69 divisions, 59 divisions, an 38 divisions.
Minimum value 111 divisions, or 0.0037 parts of the force, at 14. 24m. (15th.)

IX. 1842, September 2d. At 24. 22m. a bright light extending on each side of N. point about 15°, and
to about 6° above the horizon; at 2%. 49. light spreading and becoming more faint; at 34 12m. light faint
and gradually subsiding. The declination was very slightly affected ; maximum west deflection at 34. 26m.,
19 divisions (9’) The horizontal force was not disturbed. The vertical force was likewise undisturbed.

X. 1842, November 21st, and 22d. A well developed aurora, and the best observed of the series. At
22%. 23m. a very luminous arc extending to about 15° above the horizon, and about 90° along it in the north;
224. 38m. light slightly increasing; 224. 53m. a slight decrcase of light; 234. 18m. light alternately appearing
and disappearing; 234. 33m. four streamers of unusual brightness, reaching 30° above horizon; 234. 36m.
light particularly bright in NW., whence a large streamer of 20° is shooting, also one due north of 15%;
234. 40m. light subsided, no streamers; 234. 43m. small streamers appearing; 23%. 46m. large streamers
attended with great light in NW.; 234. 48m. the arc still remains about 15° above horizon, but has shortened
its cbord to 30°, no streamers; 23k4. 5lm. arc scarcely visible; 04. 23m. (22d) two ares visible; 04. 23m. a large
streamer of 20° in length; OZ%. 36m. considerable light without the arc; 1%. 03m. light very faint; 1/4. 23m.
slight appearances of are; 1%. 33m. faint streamer of 10°; 1. 58m. faint streamer of 20°; 24. 48m. a large
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but faint sircamer due N, about 20° in length; light has nearly disappeared; 3%. 3m. light scarcely visible;
3%. 33m. no light visible, and readings of instrument ordinary. The declination disturbances commenced at
22h. 20m., and ceased at 104 20m. (22d); deflections 49 divisions W., 20 divisions W., 25, 20, 8, 25, and
16 divisions E. The maximum W. deflcetion (227) oceurred at the commencement, with the appearance of the
luminous arc; the needle remained deflected to the westward until towards the end, when there was a smaller
casterly defleetion.  No special effect of the streamers isnoticed.  The horizontal force disturbances commenced
at 164. 22m., and continued to 2%, 22sm. (22d) ; horizontal force less 33 divisions, 68, 82, 183 divisions (0.007 parts
of the force) ; this diminution was about the time of the appearance of the are, 125 divizions and 73 divisions at
the last two regular observing times. "T'he streamers did not appear to have any special effect. The Lorizon .
tal force always remained smaller than the normal value at the respective hours. The vertical component
was not aftected.

XI. 1843, May 6 and 7. At 194. 48m. a bright light; at 24. 18m. (7th) light to N. about 23° high,
but faint. The declination disturbances commenced at 16%4. 20m., and continued to about 34. (7th). The
deflections at the regular hours were 28, 30, 16 divisions E., 15 divisions W. (20m. after midnight), maximum
east deflection 18/, succeeding maximum west deflection 9/, next following maximum- east deflection 33/,
following maximum west deflection 15. 'The horizontal force disturbances commenced at the same hour with
the declination disturbances, and continued to the end of the series of observations. The change cemmenced
with a violent increase of 113 divisions above the normal value, and increased to 330 divisions (0.012 parts
of the force} at 18%. 04m., corresponding in time to the first maximum east deflection. The force then
decreased, reaching 132 divisions below the normal value, and attaining shortly (16m.) after midnight the ex-
traordinary low value 34§ divisions (0.013 parts of the foree); up to the end of the disturbance the force
remained below the standard amount. The vertical force was suddenly disturbed; at 18%. 233m. it was 161
divisions greater than the mean, and at 227%. 234m. but 41 divisions above the normal. Maximum value 164
divisions (equal to 0.0054 parts of the force) at 184. 12,

XII. 1843, May 8. At UZ. an aurora visible to north. "I'he deelination was but slightly affected; at
19%. 32m. there was an easterly deflection of 15 divisions, or 7/; at 204. 26m. it was west 4'; after this there
was an easterly motion, changing again to west, which reached an extreme value at 234. 44m. of 17 divisions,
or 8 W. From the commencement of the horizontal foree observations (174. 38m.) the force was less than
the normal; at 204, 4m. the greatest depression was 0.003 (parts of the foree). The disturbance continued
till 6 a. m., the force being less than the standard value. From 174. 3Sm., when the vertical force was
observed, it was found less than the normal; at 204. 36m. depression 20 divisions, at Ok. 23m. it was 31
divisions, or 0.001 parts of the force below the standard value.

XIII. 1843, June 27. At 227. a bright diffused light to 