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REPORT OF THE COMMISSIONER.

A.—GENERAL OONSIDERATIONS.

1.——1NTRODUOTORY REMARKS.

It is proposed to give in the present report (the twelfth of the series)
an account of the plans and results of the work of the U. S. Fish
Commission during the calendar year 1884. This, with the preceding
reports, covers thirteen years of activity—from the year 1871 to 1384,
inclusive.

It is tobe borne in mind that the work of the Commission at its com-
mencement, in 1871, was limited to investigations into the causes of, and
remedies for, the decrease of the food-fishes on the sea-coast and in the
lakes of the United States, and that in 1872 the work of propagation of
food-fishes was added to the functions of the Commissioner. Giving
the fullest interpretation to these requirements, the work of the Com-
mission is now divided into the two divisions of inquiry and of propaga-
tion, certain additional subjects of attention connected with the history
and condition of the inhabitants of the waters that do not come specific-
ally under either of these headg forming a third section.

Under the head of inquiry are prosecuted researches, not only into
the habits and characteristics of the fishes themselves, but into their
general relationships to each other and to man ; the statistics and
methods of their capture; the influences exerted upon their movements
by physical and other causes; and, in short, whatever information is
necessary for a satisfactory ang proper treatment of the general sub-
Jject. It was in connection with this matter that co-operation was ex-
tended to the work of the United States Oensus of 1880, by which the
Fish Commission took charge of the collecting of all the statistics of
the fisheries considered desirable by the Superintendent of the Census,
and carried the work to a satisfactory termination, resulting in the pro-
duction of a series of valuable reports which are now bejng -printed
under the auspices of the Qensus Bureau or by the Fish Commission,
under authority of Congress.

The phrase “ propagation of food-fishes” covers all the methods by
which new varieties of fishes, mollusks, &c., are introduced into given
waters or increased in their native localities ; this being done either by

transfer and colonization or by artificial propagation. -
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As stated in previous reports, the Fish Commission has been enabled
to do a great deal incidentally in the way of promoting science and ed-
ucation ; especially by the discovery of many rare forms of life in the
waters, and by the accurate labeling and extensive distribution of du-
plicates of these objects to colleges and academies throuchout the
country ; the reserve specimens, of course, going, under the 1baw to the
National Museum. ’

In addition to the usumal routine operations of the Commission' during
the year, in the way of general administration, of inquiry, and of prop-
agation, the following specially noteworthy points may b’e indicated as
having engaged its attention.. These will be referred to more fully
hereafter:

1. The vigorous prosecution of work on the Wood’s Holl pier and
breakwater, the completion of the quarters and water-tower buildings
and the commencement of the hatching house. ’

2. The construction of oyster ponds at Wood’s Holl and at Saint
Jerome station, and the investigation of the oyster-beds of Chesapeake
Bay. .

3. The trip of the Albatross to the Caribbean Sea for the purpose of
prosecuting hydrographic and fisheries work.
Fi:il ’,}‘Iha('awﬁl.vestlgamon of the Florida shad fisheries by the steamer

5. The exawmination of the oyster-beds of Long Island Sound by the
steamer Lookout, under the direction of Mr, |, G. Blackford.

6. The investigation of the fish epidemic ip Lake Mendota and other
lakes of Wisconsin.

7. The collection of specimens of Ce i
of the Life-Saving Senlr)lce. faceans, through the co-operation

8. The construction of a third car for transporting and hatching fish
and eggs.

9. The introduction of the cod gill-net upon the Pacific coast.

10. The occupation of Fort Washington, on the Potomac River, for
shad hatching, by permission of the Secretary of War. ’

11. The occupation of a station at i
striped bass or rockfish. Weldon, X. O, for propagating

12. The efforts to hatch the codfish at the Wood’s Holl station.

13. The planting of lobsters in Chesapeake Bay.

14. The importation of blue carp from Germany, and of the European
trout (Salmo fario) from Germany and England, ’

15. The appointment by the Senate of a standing committee on fish
and fisheries, to consist of seven Senators.

16. The appropriation by Congress of $75,000 for the purpose of mak-
ing exhibits at the New Orleans Exposition,

17. The passage of bills in Congress, to prohibit the use of nets in
capturing fish in the District of Columbia, and to prevent the discharge
of refuse from the gas-works into the Potomac River near Washington,
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A more detailed statement of the ends which the Comm_isn'sio'n 18 i?t
present endeavoring to accomplish will be found in the Commissioner’s
report for 1883 at page xx, )

The amount of work connected with the administration of the busi-
ness of the Commission for the year has been fully equal to tha.‘t of 1883.
The number of sets of vouchers prepared in duplicate, aud‘xted, and
properly settled footed up to 2,769; the number of letters written dur-
ing the twelve months ending June 30, 1884, amounted to 8,836 ; of let-
ters received, 13,744. Of applications for fish 10,300 were received, or
an aggregate of 35,649 documents require entry, analysis, and index-
ing.

No casualties have occurred during the year in the immediate person-

nel of the Commission, and no serious interruption of work in conse-
quence of the death of any of jtg members. I may, however, mention
the death of Mr. Reuben Wood, of Syracuse, N. Y., on February 16,
1884; a gentleman well known ip New York as an angler, and who

- represented angling interests in the display of the U. 8. Fish Commis-
sion at the London Fisherieg Exhibition of 1883.

2.—PRINOCIPAL SIATIONS OF THE COMMISSION.

A.—INVEBTIG:\TION AND RESEARCH,

1. Qloucester, Mass.—In the summer of 1877 Gloucester was made a
station for the fisheries investigations, and an office established, through
which it became possible to Secure a great amount of help from the
fishermen in the way of contributions of information and of specimens
brought in from the Banks, The office was placed in charge of Capt. .
8. J. Martin. A reorganization of this office was made in February,
1885, by putting Mr. W, A, Wilcox, formerly secretary of the Boston
Tish Burcau, in charge; and to him, with Captain Martin as assistant,
Lias been given authority to collect the statistics referred to, which he
has accomplished in a more thorough and exhaustive manner than has
heretofore been done. The information thus obtained has been of the
utmost importance and of g character greatly needed for determini-n.g
the value to us of the fishery operations, and especially of the partici-
pation in the British inshore fisheries. The expiration of the treaty of

Washington on June 30, 1885, makes this information of very great
usefulness.

2. Wood’s Holl, Mass.—Thj
Chester, is increasing rapidl
Commission in connectio

8 station, which is incharge of Capt. H. C.
¥ in prominence in the operations of ‘the
1 with the approaching completion of the build-
ings authorized by Congress for the prosecution of special researches,
and the practical Propagation, in an artificial way, of cod, mackerel,

lobsters, and other geg fish. A fuller account of the plant and opera-
tions at Wood’y Holl, will be given hereafter.
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3. Saint Jerome, Md.—This station, which is in charge of W. de O.
Ravenel, is maintained especially for Practical tests in oyster culture.

B.—PROPAGATION OF SALMONID x.

4. Grand Lake Stream, Me.—The propagation of the landlocked or
Schoodic salmon is carried on here under the direction of Mr. Charles
G. Atkins. .

6. Bucksport, Me.—The work of this Station, also in charge of Mr. At-
kins, is primarily connected with the multiplication of Penobscot sal-
mon.

6. Northville, Mich.— At this establishment is carried on the propaga-
tion of whitefish, the eggs of which are collected by Mr. F. W. Clark
and his assistants, and_ either forwarded to distant points or entirely
hatched out and the minnows transmitted to suitable localities. The
station is also used for breeding the Rastern brook trout and the Cali-
fornia trout.

7. Alpena, Mich.—This is an auxiliary station for the whitefish serv-
ice, and i8 also under the direction of Mr, Clark.

8. Baird, Shasta County, Cal.—This station, on the McCloud River,
is devoted exclusively to the cultivation of the California salmon, for
which it is eminently adapted. The work was suspended during the
present year.

9. Trout ponds near Baird, Shasta, County, Cal.—This station, situated
about 5 milés from the salmon station, is devoted to keeping up a large
stock of California trout to supply eggs for eastern waters.

10. Wytheville, Va.—This station is rented from the Virginia fish
. commission in order to obviate the €xpense otherwise attendant upon
the transporting of the young Salmonide, such as California trout,
brook trout, landlocked salmon, &., from Northville, Mich., and other
stations, to distant points, especially the southern Alleghanies.

11. Oold Spring Harbor, N. Y.—For the purpose of hatching eggs of
the salmon’ and of the whitefish for introduction into the rivers and .
lakes of Northern Pennsylvania, New York, and other adjacent States,
arrangements were made through Mr. E. G, Blackford, one of the fish
commissioners of New York, to occupy, in part, the station of the New
York fish commission at Cold Spring Harbor, Long Island. This place
i in convenient proximity to New York, and consequently enjoys ex-
cellent facilities for transportation and distribution, It is-in charge of
Mr. Fred Mather, who carries on, simultaneously, work for the State of
New York and for the United States.

C.—PROPAGATION OF SHAD.

12. Battery Station, Havre de Grace, Md,—The work connected with
the propagation of shad in their breeding grounds in the Susquehanna
River, previously carried on by barges anchored in Spesutie Narrows,
has been transferred to an island known as Battery Island, which is a
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few miles below the railroad bridge at Havre de Grace. The facilit?es
already established at this station were extended during the year, with
the expectation of their yielding large results.

13. Central Station, Washington, D. 0.—This station, established in the
old Armory building, now constitutes an important point for ha,tchix{g
shad, herring, salmon, whitefish, and several other specles, and for their
distribution by cars to distant parts of the country.

14. Fort Washington, Md.—This point was oceupied in 1883 for the
first time, by permission of the War Department, and placed in charge
of Lieut. W. C. Babcock, U. S, N. Its occupation was continued by
Lieutenant Babcock during the season of 1884, and large quantities of
shad eggs were collected and sent to Central Station for hatching.

D.—PRrOPAGATION OF CaARP.

15. Monument Reservation, Washington, D. O0.—This is the principal
Station for the production of carp. The varieties cultivated are the
leather and mirror carp. Goldfish (Cyprinus auratus), golden ides, and
tench are also raised in considerable numbers. '

16. Arsenal Grounds, Waskz‘ngton, D. 0.—Cultivation at this station
is confined to the scale carp.

Fuller details in regard to the work and results of all these stations

will be found under the head of the specific work for which they are
maintained.

3.—NEW HATCHING STATIONS DESIRED.

Efforts are constantly being made to induce the Commission to in-
Crease the number of propagating stations in order to hasten the ac-
Complishment of the results desired; but it has been necessary to
Proceed very carefully with suth measures, and only in proportion to
the increase of appropriations made by Congress. There is no doubt
that a number of new stations might be established to advantage, and
it is hoped that the means will he allowed at no distant time for doing
80; but nothing has been done during the year in this connection, al-
though the facilities of operations at geveral of the old stations have
been greatly enlarged.

The suggestion has been made, through Mr. Livingston Stone, by
the inspector of fisheries of British Columbia, that a joint hatchery
should be started by the two Governments, for the purpose of increas-
ing the supply of the Columbia River catch, and of introducing the
Columbia River salmon into the Fraser River. Nothing, however, has
been done in this connection; A hatchery within the United States on
the Columbia River itself has also been proposed and zealously urged,
as also a station in Colorado or elsewhere in the Rocky Mountain region
to develop the possibility of cultivating the Rocky Monntain trout
(Salmo purpuratus). '
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There is a great demand also for additional stations for the propaga-
tion of shad, which, like those just mentioned, will receive due constd-
eration whenever practicable. In the foot-notes will be found some
letters of interest which bear upon this general subject.

4.—VESSELS OF THE UNITED STATES FISH COMMISSION.
A.—THE STEAMER ALBATROSS.

The steamer Albatross, under the direction of Lieut.-Commander Z.
L. Tanner, U. 8, Navy, continues to work very satisfactorily in connec-
tion with the objects of the Commission.

Her services as a fishing vessel not bein g required during the winter,
a request from the Navy Department that she be employed in hydro-
graphic work in the Caribbean Sea was considered and approved, with
the agreement that all the expenses of the voyage were to be met by the
Department and the vessel returned to the Commission at the Wash-
ington navy-yard exactly in the same condition as when she left; and
with the understanding also that a reasonable amount of time should be
devoted to the prosecution of deep-searesearch. The steamer proceeded
accordingly from Washington to the Norfolk navy-yard, sailing thence
direct for Saint Thomas on the 10th of J anuary, 1884, arriving there on
the 17th ; starting again on J anuary 24, a series of soundings was com-
menced, to extend from Santa Cruz to Porto Rico, as also to the Aves

’ Vicroria, B. C., January 19, 1884.

DEAR SIR: Your kind favors of December 17 concerning lobsters,
&c., and also one of January 9 in regard to salmon hatching trays,
are to hand, for which please accept my thanks for your valuable in-
formation. I shall be most happy to write Mr. Redcliff on the subject.

The inspector of fisheries spoke to me to-day about the matter of es-
tablishing a joint hatchery on the headwaters of the Columbia River,
in order to increase the supply of the Columbia River catch and intro-
duce the Columbia River salmon into the Fraser River. I should think
the matter could easily be arranged, ag the Shuswap Lake and the north
branch of the Columbia River are only 25 miles distant »ta Eagle Pass.
This gill be a short distance to carry fry when once the railroad is com-

leted.
P The Governments would have to arrange this matter, and I think it
would be an advantage on both sides to have it done.

Yours very respectfully,

THOMAS MOWAT.
LIVINGSTON STONE, Esq.

SENATE CHAMBER, Washington, D. 0., February 5, 1884.
Sir: I beg leave to ask your favorable consideration of -a suggestion
that you send a vessel to Florida during the present month and estab-
lish, at such place as shall be best suited, a station for hatching shad
in some of the waters of Florida. This is the spawning season, an
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Islands, which were reached on the 27th. Boca Grande was visited on
the 30th. '

On February 3 the steamer proceeded to the Gulf of Paria, and thence
to Curagao. In this vicinity soundings were taken at the express re-
quest of the governor. The vessel next proceeded to Santiago de Cuba,
which was reached on February 26, and Kingston, Jamaica, on March
2. Hero some necessary repairs were made, and an additional supply of
sounding weights taken on board. Leaving Kingston on March 11,
Savanilla was reached on the 16th, and Aspinwall on the 26th, where on
landing was made, on account of the prevalence of yellow fever.

The vessel then started homeward by way of Old Providence Island,
where some interesting observations and collections were made. She
arrived at Key West on April 15, and was delayed until the 27th for re-
pairs. She then proceeded to Washington by the way of Havana, and
arrived at the Washington navy.yard on May 16th. Extensive repairs
to boilers were found necessary, and in accordance with the arrange-

Ient with the Navy Department the steamer was put in thorough order
at its expense. '

the opinion generally prevails that the fish hatched in the southern
Waters are better adapted to that part of the United States.

This is & subject of genera) interest to the people of the Southern
States, and I respectfully Suggest that the interest of this industry will
be greatly promoted if such a station can be established immediately.

Respectfully,
WILKINSON CALL.
Hon. SPENCER F. BATRD,

——

Public resolution No. 35.

JOINT RESOLUTION authorizing the Sccretary of War to leaso cortain lands to the board of fish
commissioners of the Stats of Micbigan.

Resolved by the Senate ang House of Representatives of the United
States of America in Congress assembled, That the Secretary of War is
~ directed and hereby duly authorized to lease to the State board of fish

commissioners of the State of Michigan the parcel or strip of land
lying north of and adjoining the Saint Mary’s Falls Ship-Canal, and
between said canal and the rapids of the Saint Mary’s River, in the
county of Chippewa and State of Michigan, including such portion of
the lands reserved for the use of the canal as are not now needed for ca-
nal purposes, upon condition that the premises so leased are to be used
solely by said commissioners for the culture and propagation of food-
fishes and the residence of the employees of the commission, and that
the use of said premises by them shall in no way interfere with the use
Qf the same lands for canal purposes whenever required by the United
States Government.. The Secretary of War is requested to cause the
removal of all persons now occupyiﬁg any part of the said premises on
or before July first, anno Domini eighteen hundred and eighty-four.
Ehe lease to said commissioners ghall be rent free, and the buildings to

© erected by said commissioners shall be first approved by the engi-
n€éer officer in charge of the canal.
Approved June 20, 1884,
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On July 13 she went to sea to investigate the migrations of the
menhaden and mackerel from the capes of the Chesapeake to the Gulf
of Maine, and reached Wood’s Holl, Mass., on July 26. In Augusta
number of dredging and exploring trips were made from Wood’s Holl.
During the summer the Secretary of the Navy, Hon. W. E. Chandler,
" made application for the use of the vessel for a few days at Newport,
.during a review of the vessels of the North Atlantic squadron and an in-
gpection of the torpedo practice by the President and other public offi-
cials, which was granted. In September numerous trips were made to
the fishing grounds for the purpose of studying their character, and on
‘Qctober 8 the vessel proceeded to New York, and thence to Washington,
where she arrived on the 23d.

Congress having authorized and ordered an exhibition by the U. 8.
Tish Commission at the International Exposition at New Orleans, it
was determined to make the Albatross one of the features of display
on that occasion, and to combine with it a research into the fisheries of
the Gulf of Mexico. The vessel having been properly refitted and sup-
plied with coal left Washington on the 24th of December, 1884. The
details of her winter cruise, and of ber presentation at the New Orleans
Exposition, will be found in the report for the year 1885.

Accompanying the appended report by Captain Tanner of the work of
the Albatross for the year 1884 will be found full details as to list of
officers and specialists on board and of her several exploring trips.

B.—THE STEAMER FisH HAWK.

With a view to ascertain whether anything could be done to increase
shad in the Southern rivers by transferring the hatching operations
to those rivers, this vessel was ordered early in the year to make a re-
connaissance of certain streams in South Carolina and Florida. She
left Washington on March 8 and proceeded to the Saint Mary’s River,
arriving at King’s Ferry, Fla., March 10. After visiting Fernandina
on the 31st, and touching at Savannah and Charleston, a landing was
made at Georgetown, 8. C., and the fisheries of Winyaw Bay were ex-
amined, and the vessel returned to Washington the 10th of April. Re-
ports of the results obtained by Lieutenant Wood have already been
published in the Bulletin for 1884, pages 140, 241, and 242. Lieutenant
Wood expressed the opinion that these waters afforded little encour-
agement for artificial propagation. From April 24 to April 28 the Fish
Hawk was engaged in a cruise of investigation in the lower part of
Chesapeake Bay to ascertain the character of ‘the fisheries for shad,
herring, &c. An account of this trip will be found in the I‘lsh Com-
miesion Bulletin for 1884, page 199.

From the lst of May to the 27th the vessel was occupied in shad
hatching on the Upper Potomac and located near Bryant’s Point. From
June 23 to July 7 she was engaged in transporting supplies from Wash-
" jngton to Saint Jerome and Battery Stations.
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On the 9th of July the vessel proceeded from Washington to Wood’s
Holl with freight for that station, and thereafter, during the remfundel‘
of July and August, made dredging trips from Wood’s Holl. Aid ‘Yas
also rendered to the officers and crew of the U. 8. 8. Tallapoosa, whfch
sunk in Vineyard Sound August 22. On the 14th of October the Fish
Hawk was loaded with freight to be returned to Washington. On the
way some lobsters were obtained in New York for trausfer to the mouth
of the Chesapeake. Sixty-three of these were deposited off Back River
light on October 19, an account of which transaction will be found in the
Fish Commission Bulletin for 1885, page 31. 'The vessel reached Wa-gh-
hington on October 20. During the greater part of November the Fish
Hawk was engaged in investigating the oyster-beds of Chesapeake Bay,
under the direction of Mr. T. B. Ferguson. On December 31, 1884,
Lieutenant Wood was relieved from duty in the Fish Commission, and

the command of the vessel, then at the navy-yard in Washington, was
transferred to ensign L. W. Piepmeyer, U. 8. Navy.

C.—THE STEAMER LOOEKOUT.-

On the 1st of January, 1884, Mate James A. Smith, U. S. Navy, was
detached from duty with the U, 8, Figh Commission steamer Fish Hawk,
and ordered to the command of the Lookout. Mr. Smith at once took
charge of the repairs and alteratjons which had been commenced in the
fall for the purpose of better adapting the vessel for the special work
of propagation and investigation, to which she would be assigned.

The steamer left the ways on April 30, and on May 17 a short trial
trip was made down the river as far as Fort Washington. During the
latter part of May and throughout the month of June the steamer was
run between Washington, Saint Jerome, and Battery Stations, trans-
ferring launches, seine-boats, and other freight, from station to station,
as needed. On June 27 the Lookout was ordered to Saint Jerome Sta-
tion for the purpose of prosecuting certain work in conjunction with
the steamer Fish Hawk, which was then on the ground.

In .order to complete the tests of tha different forms of propellers, for
which the vessel had Leen placed at the disposal of the Bureau of
Steam Engineering, a second board of engineers was appointed by the
chief of the Bureau, and on July 3 additional experiments were made,
the steamer making three roungd trips between Giesboro’ Point and
Marshall Hall.. These trials were supplemented on August 5 by far-
ther tests with a still different form of propeller, which had been placed
on the vessel in the mean time. A very complete and interesting report
of the results of the various experiments has been published by the
Bureau of Steam Engineering, ,

From the 10th to the 30th of July the Lookout was employed in the
eighborhood of Qrisfield, Cherrystone, and Hampton Roads in procur-
Ing information as to the catech of Spanish mackerel, &c., and in con-
ducting experiments as to their artificial propagation.
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On the 30th, through the courtesy of the Treasury Department, the
vessel was examined by the local inspector at Norfolk. After some
gervice in the neighborhood of Saint Jerome Station, the Lookout was
ordered to the Delaware Bay for the purpose of continuing the Spanish
mackerel investigations, but having broken her propeller off Chinco-
teague, was compelled to return to Norfolk, in which vicinity she was
detained until the latter part of August, unfortunately too late for the
mackerel spawning season in the Delaware. The vessel was thence
transferred to the Wood’s Holl Station.

Shortly after her arrival, on application of Mr. E. G. Blackford, one
of the fish commissioners of New York, she was detailed for service
with that commission to enable it to make some investigations as to
the condition of the oyster-beds in Long Island Sound. From there
she was transferred to the Great South Bay, where an investigation of
the marine fauna was being conducted under the supervision of Dr.
Tarleton H. Bean. On the completion of these assignments by Octo-
ber 8, the Lookout returned to Wood’s Holl and was used to transfer
the lannch and small boat from that station to Battery Station, at
Havre de Grace.

During the month of November she was used in the transfer of
equipment between Battery and Saint Jerome Stations and in the in-
vestigations of the oyster-beds of Tangier Sound and the Chesapeake
Bay in the neighborhood of Point Lookout.

On the Lookout’s return from Washington to Baltimore she rescued
the disabled schooner American Coaster off Annapolis and towed her to
Baltimore. ' ) '

During the month of November the vessel was used in towing lum-
ber, coal, &c., from Havre de Grace to Battery Station, until work was
discontinued on account of the closing of navigation in the upper bay
by ice. On the 23d of December the Lookout was transferred from
Battery Station to Baltimore, and there fitted out for a trip to the
Southern Atlantic and Gulf coasts.

D.~—ABSIGNMENTS OF NAVAL OFPICERS.

The list of changes in the assignment of naval officers connected
with the service of the Fish Commission, either on vessels or on shore,
has been as follows:

On TFebruary 6 Passed Assistant Engineer W. L. Bailie was de-
tached from the Fish Hawk and ordered to shore duty at Wood’s Holl,
Mass.; and on the 8th of February Passed Assistant Engineer L. S. K,
Réeves was ordered to the Fish Hawlk,

On March 6 Ensign L. W. Piepmeyer was detailed from the Tallapoosa
and sent to the Fish Hawk as first officer,

On June 18 Surgeon O. G. Herndon was relieved from duty with the
Albatross and Surgeon J. M. Flint ordered in his stead.
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On July 24 Lieut. William C. Babcock, who had been on the staff
of the Commission for some time, was detached and ordered to the
Lackawanna at Panama, ) .

Lieut. Francis Winslow, who had also been on special duty with the
Commission, was detached on August 17.

On December 31 Lieut. W. M. Wood, commanding the Fish Hawk,
was detached, and Ensign Piepmeyer placed temporarily in command.

E.—OTHER VESSELS.

For some time past the importance of having a vessel constructed
Specially for transporting living fish, such as cod, halibat, &c., from the
fishing grounds to the Wood’s Holl or other shore station, where the
eggs could Le obtained and properly fertilized, has been manifest, and
Capt. J. W. Collins, of the Fish Commission, was requested to prepare
plans for this purpose. He has devoted several years to this investi-
gation, and during his visits ag an officer of the Commission to the fish-
eries exhibitions at Berlin ip 1880 and at London in 1883, paid special
attention to the problem, studying the features of construction of the
fishing vessels, particalarly of England and Holland, and furnishing
some important ideas which have been embodied in the plans and speci-
fications prepared under hig direction. ‘An appropriation of $14,000,
the estimated cost of the vessel, has been asked for from Congress, and
1t is to be hoped will be granteq. As soon as the money is available
bids will be invited and contracts entered into for the completion of the
vessel at the carliest possiple time. The details of this vessel will
probably be given in the report for the year 1885. ‘

The supply of swmall boats for the service of the Commission has been
kept up at the different stationg as occasion required. Among these
is a catboat for communication between Havre de Grace and Battery
Station.

6.—0ARS.

The two cars arranged for and built within the last few years for the
transportation of eggs and young fish, were reinforced during 1884
by another of admirable construetion, in which the lessons of the first
two were applied. An appropriation of $8,500 was made by Congress,
and with this the car was built and equipped. The uses to which it has
been placed will be fully detailed in a subsequent part of this report.

6-'—00URTESIES EXTENDED TO THE UNITED STATES FISH COMMIS-
SION.

A.—BY THE GOVERNMENT.
TREASURY

DEPARTMENT.—Secretary’s Office.—Assistant Secretary
H. P, Fre

nch, on March 10, issued instructions to custom-house officers
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at Boston and New York to admit fish and eggs free of duty from foreign
countries, and to afford every facility for the prompt and careful trans-
fer of these fish to the shore.

Light-House Board.—The Light-House Board, on March 19, granted to
the Commission the use of aroom in the light-keeper’s house at Battery
Station ; on April 28 it authorized the further use of the storage build-
ing at Wood’s Holl, previously occupied by the Commission, and on
June 2 granted permission to take specimens of sea-lions from the
Farallon Islands. The Board has also continued to assist in taking
ocean temperature observations at about thirty-six of the light-houses
and light-ships most favorably located.

Coast Survey.—The frequent calls upon the Coast Survey for tide-

tables, maps, and charts required for the use of the different vessels of
the Fish Commission have always been promptly complied with.
- Life- Saving Service—The arrangement made by the Superintendent
of the Life-Saving Service for the telegraphic announcement to the
Smithsonian Institution of the stranding of marine animals, has con-
tinued to be productive of important results, and the specimens ob-
tained have proved to be most valuable.

WAR DEPARTMENT.—The Hon. Secretary of War, Robert T. Lin-
coln, granted authority to occupy the fishing-shore at Fort Washington,
for the purpose of shad hatching, with the permissioun to use one of the
buildings at the fort us headquarters for the men. ‘

Signal Office.—General Hazen kindly furnished weather indications
by telegram to Wood’s Holl during the summer season. e also re-
placed several broken thermometers for the use of light-house keepers
in taking temperature observations.

NAVY DEPARTMENT.—The officers and crews of all the vessels of the
Fish Commission have been furnished by the Navy Department during
the year, and all the facilities of the navy-yards, particularly that at
‘Washington, have been extended to the Commission. The Boston navy-
yard also lent to the Wood’s Holl Station many needed tools.

Bureau of Construction and Repair.—The chief of the Burean author-
ized the use of an unfinished launch, which was completed and used by
the Commission in shad work on the Potomac River.

Bureau of Steam Engineering.—On March 13 Commodore Charles H.
Loring granted the loan of a steam-launch boiler and engine for the use
of the uncompleted launch referred to above.

Bureau of Equipment and Recruiting.—Coal was furnished the Fish
Commission vessels by navy- yards upon requisition, as in the preceding
year.

INTERIOR DEPARTMENT.— Patent Office.—The Commissioner of Pat-
ents has supplied the Fish Commission with the Official Gazette and
other information with reference to patents relating to fish and fishing
apparatus.
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PosT-OFFIOE DEPARTMENT.—In December a daily mail was substi-
tuted for a semi-weekly mail to Baird, Cal., from Redding, by order of
George M. Sweeny, Acting Second Assistant Postmaster-General.

SENATE AND HOUSE oF REPRESENTATIVES.—Folding-Rooms.—The
superintendents of the Senate and House folding-rooms kindly con-
sented to envelop the Fish Commission reports for 1881 as heretofore.

HEALTH OFFICE.—Statistics of the ‘Washington fish-market have
been furnished .in monthly tables, which, after being compiled in the
Fish Commission Office, were published in the Bulletin for 1885.

B.—BY TBE Ra1Lnroaps OF THE UNITED STATRS.

Since the introduction of transportation-cars the distribution of fish
and eggs in the baggage.-cars of the ordinary passenger trains has been
largely given up, being now employed only for localities within a few
miles of Washington or some other fish distributing center.

Many of the railroads in the United States have agreed to carry these
Cars on passenger trains for a gmall sum, generally not to exceed 20
cents per mile for the car ang five messengers. A list of the principal
roads charging 20 cents per mile or less will be found in the supple-
ent,

While the greater part of this service was furnished at the rate of 20
ceuts per mile, not less than 8,176 miles of transportation were furnished

entirely free of cost. This, at the rate mentioned, would amount to
$1,635.20.

C.—BY STEAMSHIP COMPANIES.

The foreign steamship companies have continued their usual liberal

treatment of the Commission by the free transportation of fish and eggs,
no charge having been made by them for the many sendings to Europe
- or for those received in return,

The shipments made through thege agencies are shown under the fol-
lowing headings: :

D.—COURTEBIES ¥ROM FOREIGN COUNTRIES.

Germany.— Another attempt to send blue carp from Germany was suc-
cessfully made by Herr Max von dem Borne. On March 5th the steam-
ship Werra left Bremen with 100 blue leather carp, of which number
45 arrived in New York on March 17, Mr. R. Hessel, superintendent of
the carp ponds at ‘Washington, met them in New York and immediately
trangported them to Washington. The fish, although weak on their
arrival, were in a few days in good condition.

On February 15th 60,000 eggs of the German trout (Salmo fario) from
Herr von Behr, were received and repacked by Fred Mather. Sixteen
thousand were of the large variety, and 44,000 were of the small klPd-
Some of each were sent to Caledonia, N. Y., and to the Cold Spring
Harbor, Northville, and Wytheville Stations. .
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December 10, 1884, Mr. Paul Matte, of Gross Lichterfelde, Prussia,
sent to the Fish Commission, per steamer Werra, 5 specimens of ma-
cropods, or paradise fish, all of which died shortly after their arrival.

Great Britain.—On December 20, Sir James G. Maitland, Stirling,
Scotland, sent 100,000 Loch Leven trout eggs by steamship Furnessia.
They arrived in New York, January 2, in good condition. .The National
Fish Culture Association of Great Britain offered to assist the Fish Com-
mission in obtaining turbot and sole.

There arrived at New York, by the White Star Line, on February 25,
10,000 German trout (Salmo fario), a present from R. B. Marston, editor
of the Fishing Gazette, to the American Fish-Cultural Association. The
eggs were taken charge of by Mr. Mather and forwarded to the Cold
Spring Harbor hatchery.

7.—COURTESIES TO FOREIGN COUNTRIES.

During the present year the requests for fish and fish eggs from for.
eign countries have been granted where the proposed shipments were
not impracticable or where the requests were not received too late in
the season to send the kinds of fish and eggs desired. When such was
the case a promise to send the following season was made. The coun-
tries receiving courtesies from the Commission are Belgium, France,
Germany, Great Britain, Mexico, Netherlands, and New Zealand. Black
bass, blue carp, catfish, golden ides, and leather and mirror carp, and
the ova of brook trout, lake trout, landlocked salmon, rainbow trout,
and whitefish have been furnished.

The condition of the fish and eggs on their arrival at the various points
of destination can be seen by reference to the paragraphs devoted to
the respective countries below.

Australia.—Uunder date of January 25 the Australian Fish Acclimati-
zation Society at Ballarat, Australia, made a request for lake troat ova.
The request, however, could not be granted, it being made too late in
the season, but an offer was made to send a lot in the following Decem-
ber should they be desired then.

Belgium.—On November 15, 1884, ten cans, containing 100 catfish,
were shipped by steamer Rhineland to Alfred Lefebvre, Ghent, Bel-
gium. Under date of November 28, Mr. E. Williquet reported the safe
arrival of 95 of the fish.

France.—Three thousand eggs of the rainbow trout were forwarded
by steamer Normandie to the Société d’Acclimatation, Paris, France.
Mr. C. Raveret-Wattel, secretary of the society, under date of May 18,
reported that they arrived in ‘¢ splendid condition.”

Germany.—A shipment of 1,000,000 whitefish eggs, 25,000 brook
trout eggs, and 25,000 lake trout eggs, all in good condition, was made
on January 12, to Herr von Behr, president of the Deutsche Fischerei-
Verein, Berlin, in the care of F. Busse, Geestemiinde, by the North
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German Lloyd steamer Neckar. A letter from Herr von Bebr stated
that the eggs arrived ¢ in the most perfect state.” )

On March 20th, 12,000 eggs of the rainbow trout were received from
the Northville Station, at Cold Spring Harbor, New York,.where they
were to be repacked for shipment to Germany. On unpacking the eggs
it was found that they were too far advanced for shipment, many having
already hatched on the way and died. These were exchanged for anoth'er
lot, which, though not quite so far advanced, were rather old for ship-
ment abroad. They were transported by a steamer of the North Ger-
man Lloyd Line which sailed on March 29. These eggs did not arrive in
good order, but Herr von Behr, who first wrote that he did not think a
single egg would give a healthy fry, afterwards reported that they had
done better than was firsg anticipated. .

At the request of Max von dem Borne, of Berneuchen, 100 big-
mouthed black bass (Micropterus salmoides) were shipped on March 26,
by Bremen steamer, to the care of the Havre Aquarium at Havre, France.
The bass, however, died en route.

Great Britain.—A shipment of 5,000 Schoodic salmon eggs was made
to Sir James Gibson Maitland, Howietoun Fishery, Stirling, Scotland,
by steamer Baltic, of the White Star Line, on the 8th of March. Un-
der date of March 21, they were reported as having arrived on the 19th
in “first-class condition,” there being * only about twelve white eggs,
ten of which were llnimpregnated,”

On the 14th of February request for rainbow trout eggs was made

by Hon. Edward Birkbeck, M. P., on behalf of the National Fish Cult-
ure Association, South Kensington, London, England. Accordingly,
3,000 eggs were forwarded

on April 18, by steamer Assyrian Monarch,
of the Monarch Line. The shipment did not meet with that success
which usually attends shipments of eggs to Great Britain, Under date
of May 15, Hon, Edward Birkbeck, M. P., vice-chairman of the associ-
ation, announced that on the arrival of the steamer the eggs were found
frozen through and killed. Fish eggs are usually placed in the pro-
vision room of the steamer, but on this occasion they were stored in
the beef room, where the temperature was said to be from 350 to 400 -
F. 1If the eggs were frozen on their arrival in London, the tempera-
ture must have lowered considerably.

Mr. W. T. Silk was dispatched to America early in October, and com-
missioned to procure 8pecimens of black bass, carp, and other species.
On presenting his credentials, he was furnished by the Qommission with
100 leather carp, 100 mirror carp, 20 blue carp, and 10 golden ides.
Under date of Burghley, Stamford, England, November 25, Mr. Silk
transmitted the thanks of the Marquis of Exeter, president of the Na-

tional Fish Cultare Association, for the fish presented by this Govern-
ment,

In response to a request from Dr. Michael Beverley of Norwich,
England, who was in attendance upon the Montreal meeting of the
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British Association for the Advancement of Science, in September, 10
blue carp, 10 leather carp, and 10 golden ides were sent to his address
in New York to be taken by him to England. On Dr. Beverley’s arrival
in England he reported that during the voyage the ides died, owing to
decomposition of the water, in which plants had been placed for the
purpose of purifying and aerating it. The water in which the carp
were placed was changed and the plants removed, thereby insuring the
gafe arrival of the fish in England. These were planted in his pond on
the 4th of October.

Mexico.—Reports of the Commission were furnished the Mexican Gov-
ernment in response to a request [rom the secretary of the board of
public works, transmitted through the Mexican minister at Washing-
ton. TPamphlets on carp culture were also forwarded and a willingness
expressed to supply the Mexican Government with fish as soon as the
necessary preparations were made for their reception. '

Netherlands.—In response to a request from Dr. C. Kerbert, manager
of the aguarium of the Zoological Society of Amsterdam, for black
bass, a lot of 18 was sent on June 3, 1884, by steamer Scheidam. A
special apparatus to be used in the transportation of the bass was con-
structed, but owing to its large size, the captain of the steamer refused
to take it on board. He, however, promised to provide all necessary
room on the ship; and in large tanks and casks, which were provided,
it was thought that the bass would reach Amsterdam alive. Under date
of June 24 the bass were reported as dead on the arrival of the steamer.

New Zealand.—Mr. Frank N. Clark, of Michigan, accompanied the
1,000,000 whitefish ova for the Nelson Acclimatization Society as far
as Omaha, Nebr., thus precluding delay of arrival at S8an Francisco.
Mr. Robert W. J. Creighton, of San Francisco, announced the arrival of
the ova in fine condition, and stated that they were safely packed in
the ice-house of the steamer, which gailed at midnight on January 21.
The ova were reported by Mr. Alfred Greenfield, secretary of the Nel-
son Acclimatization Society, as having arrived on the 11th of February.
Ova from four of the nineteen trays were placed in the hatching boxes
of the society. The following morning a large number were hatched.
A large proportion of the eggs, however, were in bad condition, owing
to delay at Auckland. The remaining fifteen trays were sent to an
inland lake b4 miles distant, where two-thirds of the ova hatched. The
young fish were reported as growing and as in a thriving condition.

8.—RESHIPMENT TO AND INSTALLATION IN THE NATIONAL MUSEUM
OF THE EXHOIBITS SENT FROM 1THE UNITED STATES 7O THE IN-
TERNATIONAL FISHERIES EXHIBITION IN LONDON, 1883.

The repacking and shipment of these exhibits to the United States
were commenced immediately after the close of the exhibition in London
on October 31, 1883, and the last car-load was received at the National
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Museam early in the spring of 1884. The unpackiqg and 3nstalt1‘a-
tion of these collections, together with the new matemal.obtau.lefi_ or
the Museum from the collections of other countries at this exhibition,
occupied a great deal of time in the early part of the year; and on the
the eveniug of May 14 the « fisheries section” of the Na?ioual' Museum
was formally opened to the public. The building was illuminated by
electric lights, gratuitously furnished for the occasion -by the Brush-
Swan Electric Light Company. During the evening an informal recep-
tion was beld by the U, §. TFish Commissioner. The number of visitors
on that occasion was two thousand and thirty-three. The Report of
the National Museum for 1884 will contain a fuller account of the char-
acter of the collectiong,

Reception of medals.sEarly in the year the medals, which had been
awarded by the juries to American exhibitors, were received. These
numbered one hundred ang twenty-seven, and were distributed by the
U. 8. Fish Commission. Of this pumber fitty were gold, forty-seven
silver, and thirty bronze,

Eeception of diplomas.—These, one hundred and forty-two in number,
were received late in the Summer, and distributed in the same manner.

Special prizes.—Seven 8pecial prizes, amounting in value to £65
sterling, were awarded to United States exhibitors, and forwarded to
them.

The special report requireq by Cougress, treating of the exhil?ition. in
London and of the status of the fishery industries in Europe, i8 1‘)e.1ng
prepared by Mr. G. Brown Goode, late commissioner to the exhibition,
and will be ready for transmission to the Secretary of State during t}le
coming year. There has, however, been already published a series
of special catalogues, constituting a report upon the exhibit of the qsh-
eries and- fish-culture of the Unijteq States, made at the London Fm?l-
eries Exhibition. These catalogues, twelve. in number, form Bulletin
27 of the U. 8. National Museum. The first seven were printed sepa-
rately in 1883. No. 8 appeared as g separate issue in 1884, and the last
four appeared for the first time in the complete volume, which has been
issued during the year. The following is a list of these catalogues:

A.—Preliminary catalogue and synopsis of the collections exhibited by the U. B.

Fish Commission and by special vxhibitors, with a concordance to the official clasai-
fication of the exhibition.

B.—Collection of economio ¢
Richard Rathbun,
tional Museum.

C.—Catalogue of the aquatic and fish-eating birds exhibited by the U. 8. National
Museum. By Robert Ridgway, curator, department of birds, U, 8. National Musemfl-

D.—Catalogue of the economijo wollusca and the apparatus and appliances used in
their capture and preparation for market, exhibited by the U. 8. National Museum.
By Lieut. Franois Winslow, U. 8. Navy.

E.—The whale fishery and its appliances. By James Temple. Brown, assistant in
the department of art and industry, U. 8. National Maseum.

rustaceans, worms, echinoderms, and sponges. By
curator of the department of marine invertebrates in the U. 8. Na-
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F.—Catalogue of the collections of fishes exhibited by the U. 8. National Museum.
By Tarleton H. Bean, curator of the department of fishes in the U. S. National Mu-
seum,

G.—Descriptive catalogue of the collection illustrating the scientific investigation
of the sea and fresh waters. By Ricbard Rathbun, curator of the departmeut of ma~
rine invertebrates in the U. 8. National Museum.

H.—Catalogue of the aquatic mammals exhibited by the U. S.'National Museum.
By Frederick W. True, curator of the department of mammals, U. 8. National Mu-
seum.

I.—Catalogue of the collection illustrating the fishing vessels and boats, and their
equipment ; the economio condition of fishermen; anglers’ outfits, &c. By Capt. J.
W. Collins, assistant, U, S. Fish Commission.

J.—Catalogue of the apparatus for the captare of fish, exhibited by the U. 8, National
Museum. By R.Edward Earll, curator of the fisheries colloctions, U. 8. National Mu-
seumn. :

E.—Catalogue of fishery products and of the apparatus used in their preparation.
By A. Howard Clark, assistant in the department of art and industry, U. 8. National
Museum.

L.—Catalogue of the fish-cultural exhibit of the U. 8. Fish Commission. By R.
Edward Earll, curator of the fisheries collections, U. 8. National Museum, and assist-
ant, U. 8. Fish Commission.

The great superiority of the exhibit made by the U. S. Fish Commis-
sion at this exhibition, and the profound impression which the explana-
tions of its methods and purposes of fish-culture produced upon Euro-
pean fish-cultarists, induced the Scottish fishery board to send to the
United States Prof. J. Cossar Ewart, one of its members, for the pur-
pose of becoming practically acquainted with the systems in use in this
country.

Professor Ewart succeeded Sir Wyville Thompson, the scientific head
of the Challenger expedition, as professor of zoology in the University
of Edinburgh, and is himself highly distinguished as an investigator.
Every facility was afforded Professor Ewart in the examination of the
various stations of the U. 8. Fish Commission, and the following letter
was written by him just before leavirg New York to return to Edinburgh.
He expects to revisit the United States next year in time to study the
operations in the hatching of shad and fresh-water herring.

Under date of New York, November 5, 1884, he says:

‘I have just returned from visiting all the stations you suggested,
with the exception of Northville. I feel very grateful for the facilities
given me to study the work of the Fish Commission. From what I
have seen T am convinced that Scotland in doing her little has done best
to follow in your footsteps, and that although your Commission has ac-
complished much already, it {8 in reality only beginning its work, a work
which will be of immense national importance. There is no doubt that
fish-cultare has a splendid future if carried on, as it has been by your
Commission, in a truly scientific spirit. When I saw Wood’s Holl, with
its great facilities, I felt that I might confidently return to Scotland and
advise the board of fisheries to devote all the means at its disposal to
improving by artificial means the sea fisheries. I am extremely grate-
ful for your kinduess, and for the courtesy extended to me by all the
officers of the Commission and others it has been my privilege to meet.”
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9.—PARTICIPATION IN STATE AND INTERNATIONAL EXHIBITIONS IN
1884.

The Smithsonian Institution and the U. S. Fish Commission are
called upon with increasing frequency to take part in grez.mt .State and
International Exhibitions, and it is quite evident that if this is kept up
for any length of time g special and continuous service must be or-
ganized in connection with the National Museum for discharging .the
duties connected with these displays. The withdrawal of the services
of the curators and assistants from their regular work in the Museum,
for the preparation and display of collections outside of Washington,
bas greatly interfered with the work of the Museum, and has brought
about a well-founded complaint of incompleteness and unsatisfactory
presentation. The mandate of Congress, in ordering such participa-
tion, is necessarily impemt;ive, however, and leaves no option.

The principal occasions of the kind referred to were the International
Exbibition at Philadelphia in 1876, the fisheriés exhibition at Berlin in
1880, and at London in 1883, Preparations of displays and their exhi-
bition at the fairs at Louisville, Cincinnati, and the International Cot-
ton Exhibition at New Orleang were also ordered; and it may reason-
ably be assnmed that during the year practically one-half of the time of
the Museum assistants hag been required in connection with these sub-

jects, rather than with the regular work of the Museum.
On all these occasions t

he National Museum and the Fish Commis-
sion have made satisfactory exhibitions, and were generally conceded
to be among the best shown, ’

A fair proportion of medalg and diplomas have been received in past
vears, and during 1884 the directors of the Cincinnati exhibition
awarded a gold medal to the Smithsonian Institution and a silver
medal to the Department of Mineralogy.

The exhibitions at Cincinnati and Louisville are closed, and the col-
lections were either forwarded direct to New Orleans for exhibition there
or returned to Washington, Tpe New Orleans Exposition opened on
the 16th day of December, although but little material was in its proper
place. Great efforts, however, are being made by the administration
and the exhibitors, and it is Probable that everything will be in place
and in running order in the course of the month of January.

10.—MEETING OF THE AMERICAN FISH-CULTURAL ASSOOIATION.

The thirteenth annual meeting of the American Fish-Cultural Asso-
ciation was beld in the lecture room of the U. S. National Museum
on May 13, 14, and 15, 1884. After the meeting was called to order
the minutes of the last annual meeting were read, and the financial
state of the treasury of the association favorably reported upon.
During the progress of the meeting, thirty names of gentlemen were
DProposed for membership and elected. The first paper was read by
Mr. Fred Mather, on ¢ Fresh-water and Salt-water Hatching at Cold
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Spring Harbor,” in which an account was given of the work carried on
there in 1883 by the United States and New York State Fish Commis-
sions. This was followed by a paper entitled ¢ Salt as an Agent for the
Destruction of the Fish Fungus,” by Prof. H. J. Rice, in which salt was
preferred to asphalt, tar, or salicylic acid for the purpose indicated,
having been used most successfully. Mr. Livingston Stone read a paper
on “The Artificial Propagation of Salmen in the Columbia River Basin,”
in which the author urged very strongly the redoubled energies of fish-
culturists in the propagation of salmon in that river. Dr. Tarleton H.
Bean submitted a paper on “The Whitefishes of North America,” in
which it was stated that there were twelve recognizable species of this
fish in North America. This was followed by ¢ Notes on Landlocked
Salwon,” by Mr. Charles G. Atkins. This name included all those
salmon of Fastern North America and Europe that passed their entire
lives in fresh water. It was his opinion that these fish preferred deep
water and a temperature of less than 700 Fahr.

Mr. E. G. Blackford read a paper entitled *“Is Legislation Necessary
for the Protection of the Ocean Fisheries?” Mr, Blackford was of the
opinion that restrictive legislation would result in cutting off a large
amount of cheap food from the people. He hoped, however, that Con-
gress would take some action providing for the regular collection of
fishery statistics, This was followed by a paper upon ‘“The Florida
Sponge Fishery,” by Mr. Joseph Willcox. A valuable contribution en-
titled ¢ Notes pertaining to Fish-Culture” was submitted by Mr. James
Annin, jr., who, however, was unable to be present at the meeting. In
his paper was recorded a very interesting experiment (made by himself
with eggs from a healthy brook trout, impregnated by several fine males
of the same species), the result of which was that of 350 eggs which
had been placed for less than a minute in the spawning pan, only 6
were impregnated; of 350 eggs which remained for three minutes,
31 were impregnated; while of 350 eggs which were allowed to remain
in the spawning pan for thirty minutes, 208 were impregnated. Mr.,
John Murdoch read a paper on “Fish and Fishing at Point Barrow,
Alaska.” Three species of whitefish, Coregonus laurettw, Coregonus
kenniootti, and Coregonus melsonii; burbot, Lota maculosa ; polar cod,
Boreogadus saida ; a species of salmon, Oncorhynchus gorbuscha; the
Pacific red-spotted trout, Salvelinus malma; and the smelt, Osmerus
dentex, were enumerated as objects of the fisheries. The fishery was for
the most part carried on by women and children by means of ‘“jigs” let
down through holes made in the ice.

A paper was then read by Dr. James A. Hensbhall, on the “Compara-
tive Excellence of Food-Fishes.” In this paper the flavor only was con-
sidered, and not the nutritive qualities of the fish. For his purpose, he
divided fish into four groups, fresh-water, anadromous, estuary, and
marine, placing the following species at the head of each group, re-
spectively, whitefish, salmon, pompano, and Spanish mackerel.
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The members of the association then visited the National Carp I’onds%
In the evening an address was delivered: by Hon. Theodore L_vman,Eol_
Massachusetts, in the lecture room of the Na.tiox'ml Museam, HOﬂ-ﬁ N
bridge G. Lapham in the chair. The speaker reviewed ’?he ancient gh.
eries of the world, and dwelt upon the development of fish-culture in
the United States. Hon, S, S, Cox followed in his usu.al humorou'E;
vein. Votes of thanks were proposed, and thoe meeting adjourned unti
the next day.

On Wednesday morning Dr. William M. Hudson read a paper ?;1
“The Shell Fisheries of Connecticut,” 1n which he explained the gra d-
ual progress of  the oyster industry in that State, and expressed hl.S
desire for further State legislation for the protection of the oyster culm,;.
vators. Then followed a paper on “The Oyster Industry of the World,
by Prof. G. Brown Goqde, wherein an approximation of the ‘oystez
catch of the world assigned 5,572,000,000 oysters to North America alid
2,331,200,000 to Turope for the year 1882. Col. Marghall McDonz}
read a paper on “Natural Causes Influencing the Movements of Fish
in Rivers.” He belioved that our river fisherics must be re§tored
and maintained (1) by artificia] propagation; (2) by the exteusxiox‘l of
the breeding ahd feeding areas to their natural limits; (3) by a suflicient
supply of proper food, where, through man’s agency, this has been
diminished or destroyed; aud (4) by rational protective legislation.

The influence of the temperature of the water upon the movements of
fish was also discussed.

At the afternoon session th
cers of the association :

President, Hon. Theodore Lyman, M. O.
Vice-president, Col. Marshall McDonald,
'reasurer, Hon. E. G. Blackforq,
Corresponding secretary, Mr, R. E. Earll.
Recording secretary, Mr. Fred Mather. '
Members of the executive committee

Mr. James Benkard.

Mr. George Shepard Page,

Mr. Barnet Phillips,

Prof. G. Brown Goode,

Dr. William M. Hudson,

Mr. S. G. Worth,

Prof, W. O. Atwater then read g very elaborate paper on ¢The Chem-
ical Coﬁlpositioxl and Nutritive Value of our American Food-Fishes and
Invertebrates.” Three tables accompanied this paper: Table I Sho“fed
the percentages of water and nutritive ingredients in the edible portion
of fishes and invertebrates ;. Table II gave the percentages of rf;fuse,
water, and nutritive ingredients in specimtns of food-fishes and' inver-
tebrates as found in the markets; Table III presented the cgnsmtue-uts
of certain vegetable foods and beverages. The comparative cost of

e following geuntlemen were elected as offi-
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protein in fish and other animal and vegetable foods was also calcu-
lated.

Mr. Jobn A. Ryder followed with a paper “On the Forces which de-
termine the survival of fish embryos.” He enunciated the principle
that just in proportion as the individuals of a species are prolific in
respect to the number of their germs, just in that proportion do the
chances of survival of the individual germs seem to be diminished, and
vice versa, and that this natural fecundity, or the want of it, is depend-
ent upon the amount of protection received by the eggs in the course
of development. On Thursday, May 15, the first paper was read by
Mr. Richard Rathbun, entitled * Notes on the Decrease of Lobsters.”
Mr. Rathbun urged a thorough investigation of all points bearing upon
the natural history of the species, upon the changes which have oc-
curred in the fishery grounds, and upon the relations of the total cateh
for each section to the number of fishermen and traps, and the average
size of the lobster taken. Mr. S. G. Worth then read a paper on “The
Propagation of the Striped Bass.” This was followed by a paper on
the “Result of the Introduction of Gill-nets into the American Cod
Tisheries” by Capt. J. W. Collins. It was his opinion that a ‘very
important step had been attained through tbe efforts of the U. S.
Tish Cowmmission in perfecting the method of cod gill-netting, which
had been in use in American waters about five years. At 11 a. m. the
members of the association went to the White House, and were intro-
duced to President Arthur. At noon a meeting of the State fish com-
Inissioners convened in the office of the assistant director of the Na.
tional Museum. The cultivation of oysters and shad was discussed,
and the advice and assistance of the U. 8. TFish Commissioner sought
on various matters pertaining to the fisheries.

At 1 p. m. the members of the association proceeded to the Lower
Cedar Point wharf, where they embarked on board the Fish Hawk,
which had been tendered by the Commission for a trip to one of the
shad stations on the Potomac. During the trip a meeting was held in
the interest of oyster cultivation. The name of the association was
also changed to ¢“The American Fisheries Society,” and twenty-one for-
eign gentlemen were elected corresponding members of the society.

11.—PUBLICATIONS IN 1884.

Reports.—The report for 1881 (Vol. IX) was nearly all in typeat the
beginning of the year. The composition was completed Aprib 1, and
the edition of bound volumes received for distribution in June.

The report for 1882 (Vol. X) was taken in hand carly in the present
year and pushed forward so vigorously that on the 24th of July it was
all in type, and by the last of October the bound volumes were ready for
distribution. A small pamphlet edition of the report proper was printed
and distributed in conformity with previous practice.
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The report for 1883 (Vol. XI) was commenced late in the year, and by
mber 31 about one-half of it was in type. .

Delff;lletins.——’l‘he bulletin for 1883, the editorial work of W.hlch hall(lll gz‘;ﬂ
completed in that year, was put through the press and b"’der‘%B ¢ the
uary and February. Bound volumes were received February 23 o
present year. .
' The billetin for the current year (Vol. IV) was commenced earlgrii:
the year, the first signatures being distributed May 3. Subsequeg No-
stalinents were sent out August 21, September 19, October 24, an o
vember 15. At the latter date the entire volume for the year was
type. On the 31st of Decemnber a stitched copy of the volume was re-
ceived from the printer., : .

Pamphlets—So great has been the demand for publlc'atlons‘of ?lhe
Commission that it has been impossible to give bound copies to all‘.\(; )10
desired them. This difficulty is, however, obviated to some conbi) er-
able extent by the issuing of separate papers in pamphlet form. Dur-
ing the carrent year the following were issued :

iry into the
05. BAIRD, SLENCER ¥, Report of tho Commissioner for 1881.  A.—Inquiry in

: the
decroase of food-fishes, B.—The propagation of food-fishes in the waters of
United States,

[From Roport for 1881, py. xifl-1xxi,

. s P
66. SMILEY, CHARLES W. Special Bulletin : (1) Notes on the edible qualities o

German carp and hints abont cooking them; (2) The Germsn carp and its in-
troduction in the United States.

[From Bulletin for 1883, pp. 305-336.)
. : ith
RYDER, JOoHN A.  Rearing oystors from artificially fertilized eggs, together wi
notes on pond culture, &e,
[From Bulletin for 1883, pp. 281

g

-204,)
N \VEBSTER, H. E., and James E. BENEDICT. T
vincetown and Wellfleot, Massachugetts.
{From Report for 1881, pp. 699-747.)
69. RaTupun, Ricu
scientific inve

he Annelida ohmiopoda from Pro-

N - . i o
ARD, Descriptive catalogne of the collection illustrating th
stigation of tho sea and fresh wators.
[London Exbibition, part G, Pp. 109.)
TANNER, Z. L. Report on tho
Tission steamer Fish Hawk,
[From Report for 1881, Pp. 3-53.]
71. RYDER, JORN
cial referen

70

construction and work in 1880 of the Fish Com-

A. A contribution to the embryography of osseous fishes, with spe-

ce to the development of the Cod (Gadus morrhua).
[From Report for 1882, PP. 455-603.]

McDOXNALD, MARSHALL. Report sul
ways for the Great Falls of the Po

73. Bairp, G. W. Annual re
Commission steamer Al

. mitting plans and specifications of the fish-
tomac River. P. 22,

port on the electric lighting of the United States Fish

batross, December 31, 1883,

[¥rom Bulletin for 1884, pp. 1."33-158.]

74. Truk, Frebrrick w, Catalogue of the aquatic mammala oxhibited by the
Uuited States Nutional Museum,

[London Exhibition, part H, pp. 22.]
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75.

76.

77.

78.

79.

81.

82

83.

€4,

87.

83,

8y,

GooDpE, G. BRowN. The status of the U. S. I'ish Commission in 1884, A review
of what has been accomplished in fish-culture and the investigation of the
American fisheries.

[From Report for 1884, pp. 1139-1184.]

RYDER, JOAN A. On the preservation of embryonic materials and small organ-

isms, together with hints upon imbedding and mounting sections serially.
. [From Report for 1882, pp. 607-620.)

BAIRD, SPENCER F, Report of the Commissioner for 1882, A.—Iuquiry into tho
decrease of food-fishes. B.—The propagation of food-fishes in the waters of
the United States.

{From Report for 1882, pp. xvii-xoil.]

SMITH, SiDNEY I. Report on the decapod crustacea of the Albatross dredgings

off the east coast of the United States in 1883.
‘ [From Report for 1882, pp. 345-426.]

TANNER, Z. L. Report on the work of the U. S. Fish Commission steamer IFish
Hawk, for the year ending December 31, 1882, and on the construction of the
steamer Albatross.

[From Report for 1882, pp. 3-34.]

. McCDONALD, MARSHALL. A new system of fishway building.

[From Report for 1882, pp. 43-52]

Coruins, J. W. History of the tile-fish.

[From Report for 1882, pp. 237-294 a.;l

CoLLINg, J. W. Notes on the habits and methods of capture of various species of
sea-birds that occur on the fishing banks off the eastern coast of North America,
and which are used as bait for catching codfish by New England fishermen.

{From Report for 1882, pp. 311-338.]

VERRILL, A. E. Notice of the remarkable marine fauna occupying the outer baunks
off the southern coast of New England, and of some additions to the fauna of
Vineyard Sound.

[From Report for 1882, pp. 641-669.]

VERRILL, A. E. Physical characters of the portion of the continental border be-

neath the Gulf Stream explored by the Fish Hawk, 1880 to 1882.
[Frowm Roport for 1882, pp. 1045-1057.] ’

. SMILEY, CHARI:]CS W. Report on the distribution of carp to July 1, 1881, from

young reared in 1879 and 1880.
[From Report for 1882, pp. 943-1008.]

. BEAN, TArLETON H. List of the fishes distributed by the U. S. Fish Commis-

sion.
~ [From Xeport for 1882, pp. 1030-1044.]

BeaN, TarLeroN H. List of fishes collected by the U. 8. Fish Commission at

Wood’s Holl, Mass., during the summer of 1881.
[From Report for 1882, pp. 330-344.]

SMiLEY, CHARLES W, The influenco of artificial propagation upon production

illystrated by the salmon work of the Sacramento River, California.
{From Bulletin for 1884, pp. 201, 202.]

TRUE, FREDERICK W. Suggestions to tho keopers of the United States life-saving
stations, light-houses, und light-ships, and to other observers, relative to the
best means of collecting and proserving specimens of whales und porpoises,

[From Report for 1883, pp, 1157-1182.]
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v 4 . carp
Carp publications.—During the year several e(]lthn]S (;fm; zth i Cm‘;
and its culture in rivers and lakes,” by Rn(}olph Hesse ,t,l S merous
and carp ponds ” have been printed and distributed to th
persons making inquiries about carp.

Mr. Charles W. Smiley, chief of the division of 'records, dun;:ﬁ :ﬁg
year has had entire charge of the preparation of all m&ttel‘i lso Te-
printer, the correcting of the proofs of text and plates, and all e illetﬁ
lating to the proper Presentation of the several volumes, pamphlets,

. . " d ap-
and circulars, a8 well as of their distribution to correspondents and ap
plicants.

12, —1HE WOOD’S HOLL STATION.

The importance of a station on the sea-coast, where the reseflmhe-s 01
the Commission into the ocean fisheries, the distribution an.d plgmtlotll;l
of the fish, the character of their food, and all their assocnatlon.?, (;0:] X
best be prosecuted, has frequently been presented in the pages o 1l
reports of the Commission, and reasons have been given at‘length frox:l
time to time why Wood’s Holl, on the south coast of New England,)aan1
the extreme southwesternmost land of Cape Cod, had been selected.
The report for 1883 furnishes a full statement of the weasures taken to
acquire a suitable locality, and the fact indicated that a suitable qua:ll-
tity of land was purchased by friends of science and prcsgnted to‘t ?
United States, on condition of being used for the purpose in q“e‘fm;n’
and this was supplemented by the donation by Mr. Joseph S. Fay o 9:
large extension of the same water front. Also, that the title to the lane
was found by the Attorney-General of the United States t(? ?e sa?ls-
factory; and that the State of Massachusetts, under the admnnst-rafmll
of Governor Long, had cedeq the necessary jurisdiction to the United
States. The schedule of the buildings necessary for the work of. ?he
Commission was indicated, and the fact stated that two of the most im-
portant ones had been finished,

I now have to report that, Congress having made the necessary ajp-
propriation for the purpose, the ercction of the laboratory building, au
edifice 120 x 40 feet, has been begun and partly finished during the year;
leaving for 1885 the construction of the coal shed and of a storage build-
ing, which it is hoped will be accomplished in 1885. .

Owing to the fact that the foundations of the laboratory building hu.d
to be erected on mud, mostly covered at high water, unusual expendi-
tures were required to 8ecure a sunitable foundation, making the cost
considerably more than would otherwise have been the case.. Th‘e
hatural difficulties, however, were overcome, and the superstructure
Wwas under roof by the end of the year. .

Concurrently with the work on the Fish Commission building tho cox;-
struction of the adjacent harbor of refuge under the direction of Cf) .
George H, Elliot, of the T, S. Engineers, and based upon an appropria-
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tion in the river and harbor bill, was prosecuted, and the larger part of
the stone work completed in the year. This, with the wooden wharves,
when finished, will furnish every possible convenieuce for the work of
the Commission, as well as answering the general needs of a harbor of
refuge. .

It is proposed to make Wood’s Holl the general station for the ves- -
sels of the Commission, not only during the summer, but at other times
when they are to be laid up; and where the necessary repairs can be
made to the vessels by their own machinists, and thus a large amount
saved to the appropriation.

The steam power required for the pumping of the water in the water-
tower has been arranged to work a number of machine tools kindly lent
by the Navy Department from the unused machinery of the Boston
navy-yard, including lathes, planers, &c., thus aiding greatly in the fa-
cilities for repairs just mentioned.

Two artificial ponds for the propagation of the oyster were built
under the direction of John A. Ryder on ground belonging to Dr. J,
H. Kidder and Camillus Kidder kindly granted for the purpose. It is
thought that much important experience will here be gained for the use
of oyster culturists in general.

The western portion of the eel pond, immediately adjacent to the
oyster pond in question, was granted by the selectmen of IFalimouth to
Mr. Joseph S. Fay, with the understanding that it was to be used for
the experimental work of the Cowmmission.

As in previous years at the various summer stations of the Commis-
sion, in addition to the specialists officially connected with its service,
a number of naturalists visited the station for the purpose of utilizing
the opportunities of research. Such specialists are always cordially
welcomed, and every facility given them for the prosecution of their
labors.

During the season, other visits were received from several eminent
English men of science ; among them Sir Lyon Playfair; Prof. Adam
Sedgwick, of Cambridge ; Prof. H. N. Moseley, of Oxford; Professor
Hedden, of Dublin; and Prof. J. Cossar Ewart, of Edinburgh. They
appeared to be much interested in the arrangements of the station, and
on their return home made very culogistic mention of what they had
seen at Wood’s Holl, and of the general plans and results of the work
of the Commission.

As usual, the biological summer work, and especially that connected
with the marine invertebrates, was prosecuted,under the direction of
Prof. A. K. Verrill, assisted by Prof. S. I. Smith.

The exploration of the Gulf Stream region was continued this season,
under nearly the same conditions as in 1883, by the steamer Albatross,
Lieut.-Commander Z. L. Tanner commanding. During the four trips,
between July 20 and September 13, sixty-nine dredgings (at stations
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: sed
2170 to 2238) wore made. In most of thesc a large beam-trawl was us
very successfully, even at great depths. 600

())t' these dred:gings five were in depths between 2{0208 oglfl‘fthzc;ms,
fathoms (four Successful), twenty were betweel.l 1,000 and % 300 and 500
twenty-four between 500 and 1,000 fathoms, eight betweut  lias Since
fathows, and twelve between 75 and 300 fathoms. Another {(1)1()) enthoms,
been made to explore extensively the zone betweeq 40 and o bat
On this trip about twenty-four additional drqulngs weré m ﬁil e, the
the results are not yet worked out. The first trip was made wof Chose
steamer was on her way north from Norfolk, Va., and some being in
stations were off the coagt of Maryland, the most southern d e'ngthe
north latitude 370 57, but most of the others have been made 1 o
region south and Southeast of Martha’s Vineyard, althougl; SOZ 000
were a long way off the coast, The five stations in depths be zvs(') ;’the
fathoms were more than balf way to Bermuda, and nearly ez(x)s 487 30" ;
coast of Virginia, between north latitnde 360 05' 30" and 37 i
and between west longitude 680 21/ and 710 55/, ) )

The results are highly Satisfactory, both in physical °bservatlon3iig
zoological discoveries. Large numbers of additions bave been ;na en
the fauna, including Tepresentatives of nearly all classes of deep ts
animals, Many pelagic species were also secured in the surface n;fe;\:
and especially in the trawlings. Among these there are some

. ? rth
forms, and many that have not previously been observed so far no
in' the Gulf Stream.

. 0 ’s
The most important economical application anticipated for the Wood

Holl Station is the pPropagation of codfish, under charge of Capt. H. g(;
Chester, the superintendent of the station. The first take of egg: ‘f:nd
on November 14, and amounteq to 3,000,000, These were treate ’ijn-
many important facts ascertained in regard to their developm'eut.f the
fortunately the work of dredging in the vicinity of the stone pl_m.' (:)rmr-
burpose of giving a proper depth for navigation kept the water in z in
Did condition during all the time that tho oggs of tho cod T s
hatched and militated Very seriously against full success, a Smal Jtc'd
centage only of the fish being obtained. These, however, were pka will
in the vicinity. Ttis hoped that by another year these dmwbuc‘ s,t e
have passed away and that there will be nothing more to preven

full realization of all Iy anticipations on this point.

13.—INVESTIGATIONS IN LONG ISLAND SOUND.

: . sland
It is well known that the shallow waters adjacent to LOI'IL{t; variety
Sound, especially those of Great South Bay, abqund ina g;re‘er o
of fish, the fats becoming greatly warmed during the summ

* It is but just to say
theso explorations of
tiriug zeal and energ

deep-gen, dredg
his offorts hay

that the unusual thoroughness and renmrkﬂ-bl‘l’{.‘;{‘zgilss m‘:f
the Gulf Stream region have been due to the grc?a.t 8 (;cd o
¥ of Captain Tanner, who has Person”’l'ly suPor.mt?:-]to add that
ing operations during tho past five yoars. It is x}lso pl(f_Pt'il Lo,

© been well supported by the other officers associnted wi
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and constituting an acceptable abode for the young fish. It was from
these waters, in great part, that Mr. J. Carson Brevoort, the eminent
ichthyologist of Brooklyn, N. Y., derived most of his material, which he
has kindly presented to the Smithsonian Institution.

In response to repeated suggestions from gentlemen specially inter-
ested in the subject, it was considered expedient to cause a careful ex-
amination to be made of the different kinds of fish occurring in these
waters, and Dr. T. H. Bean was accordingly detailed for the purpose.

On September 30 Dr. Bean wrote from Patchogue as follows:

“We have enjoyed ahighly gratifying day of collecting, and our list of
species now foots up 53. The Lookout has helped us to increase our
store by the addition of 14 species since it came in. The weather so far
has been propitious and everybody seems satisfied. I am sorry that
we did not secure the aid of the steamer much earlier, as we hoped to do.
Howerver, there are several accessions now of which I feel somewhat
proud. We seined two examples of Fistularia to-day, besides a species
of Hemirhombus (or Platophrys), and numerous examples of the ovate
pompano Trachynotus ovatus. Bairdiella is quite common throughout the
bay; so, also, is Synodus fetens. Two species of anchovy occur—one of
them very abundant—in the eastern portion of the bay, and the other
not moving so far from the ocean inlet; everywhere these little fishes at-
tract the bluefish, squeteague, silver gar, and other predaceous species.
The silver sides (Menidia notata) are excessively abundant everywhere,
and serve as food for the bluefish, I have been somewhat astonished
to find one of the hakes (Phycis tenuis) well distributed in the bay, asso-
ciated with the tomcod. The tomcod is much infested, in some places,
with a lernzan parasite. Gobiosoma is very common. The tautog we
find in greater numbers as we approach the inlet, and the same is true
of the cunmer. Young weakfish (squeteague) are universal, except in
shoal water. Kingfish (Menticirrus nebulosus) are sufficiently numerous
wherever we seine, but the young, from 13 to 23 inches or more in length,
were taken in the surf to-day in larger numbers than I have seen be-
fore. The scup and the squeteague form the principal catch of the 7
pounds near the Fire Island light. Young sea-bass are much more
abundant at Wood’s Holl than we find them here. The white perch, a
comparatively recent arrival in Great South Bay, is becoming gradu-
ally distributed, but we have not yet caught a single example in our
seines. Synodus fatens is a very common species here, reaching all
parts of the bay visited by our nets. We do not find young menhaden,
and the only clupeoids secured are an occasional half-grown menhaden,
one hickory shad (Clupea mediocris) and one alewife (C. vernalis, prob-
ably). The big-eyed cel is one of our treasures.”

14.—ICELAND JALIBUT FISHERY.

In the spring of this year three Gloucester fishing schooners made
trips to the coast of Iceland to obtain flitched halibut and halibut fins.
The flitched halibut are cured by smoking, and the fins are pickled.
This is the first. occasion of American fishermen visiting these grounds,
and is somewhat noteworthy as the result of the interchange of views
at the London IExhibition between our representatives and the Euro-
peans. ‘On his return from the London Exhibition, Captain Collins com-
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municated to the Gloucester fishermen information re‘liltl"? t‘;)ﬂ:](;}g:s;lll.
ties, and as a result the vessels Alice M. Williams, ('Japtzf,lu eere tte (i
Concord, Captain Dago, and David A. Story, Captain Ry a't].’nw robably
Up.  Their success was in every way satisfactory, and wi ph trips
lead to the continuance of the industry. A full account of t ? en(;(;
obtained by Captain Collins from the vessels logs and by confer
With the masters, will be found in the appendix.

LORGTA
15.—~INVESTIGATIONS oF THE SHAD FISHERIES OF FLORIDA, G ?
AND SOUTH CAROLINA.

For the purpose of as
shad in the Florida, w
should the prospect

certaining the actual abundance qf s;‘)a'.w.mnsg
aters, with a view of establishing hatching “ta:.lotnh (:
be favorable, Mr. William Hamlen, one (; . 1]
mostexperienced fish culturists of the Commission, proceeded toI'j Old]("ef
reaching Jacksonville on March 1, where he found very few _ﬁSh’ ‘}ll\‘,qiln b
ceived the impression that they had diminished so greatly in t.h‘; ‘He‘
John’s River as to indicate an impending exhaustion of the stock. Iy of
then went to the Saint Mary’s River, where he found a la,l‘ggr su‘1))4[z) Z) o0
fish; and on March 4 obtained 13 ripe females from which d’ﬁ ¢ "
€ggs were secured, but very litt]e show for obtaining resul.ts of suf uc
magnitude to warrant further effort. The same experience was en-

. : me as
countered in the Satilla River, the diminution being equally marked a
in the Saint Mary’s.

Thinking it possible that the

apparatus used by the fishérmen in these
rivers was not suitable for takin

g spawning fish, the steamer Fish Hawi\,
under ecommand of Lieut. W, M. Wood, U. 8. Navy, was ordered 190
Florida, and reached King’s Ferry, on the Saint Mary’s, on Maljcl}1 t(; .
Nothing of any moment wag accomplished, and the vesse]. returnec )
Washington. It was concluded that the best place for taking s'had, b011‘
the purpose of artificial Propagation, was the Saint Mary’s RIV(}T, h(
tween King’s Ferry and the Brick Yard; and that if the logs in lt ©
river could be removed it was likely that enough shad could be taken
for the purpose of artificial propagation. . rood
Returning to Washington in the Tish Hawk, Llemef‘a"t V_VO(;’
stopped at Georgetown, . C., for the purpose of investigating the ﬁ‘_q li
eries in that locality. He foungd that the capture of fish is prosccutec
entirely by gill-nets, and thag very few ripe or spawning fish are taken,

which, of course, would be quite natural in view of the saltness of the
water.

16. ~INVESTIGATION OF THE FISHERIES FOR WHITEF;SH IN T

GREAT LAKES.

Desirous of ascertaining whether the artificial propagation of white-
fish had made

iminu-
4 perceptible increase, or, at least, prevented Nfll dll:‘li']ank
tion of the catch of the species within the last fow years, Mr.
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N. Clark was instructed to visit as many of the stations on Lake Erie
as possible, and to report the results of his inquiry.

The total number of young fish deposited by the U. S. Flish Commis-
sion, and the Ohio and Michigan fish commissions, amounted, from
the spring of 1875 to the spring of 1882, to about 82,000,000; half of
which were planted in 1881 and 1882, and would not enter into the
number of fish taken.

Mr. Clark found it very difficult to come to any precise conclusion as
to the ratio of abundance now and in earlier years, as the constant in-
crease from year to year in the number of nets tends to make up for
the diminished proportion of capture by each net. As the general re-
sult of the inquiry, Mr. Clark is decidedly of opinion that not ouly has
the decrease been arrested, but that there has been a tangible and
satisfactory increase, taking all conditions into consideration.

It is now proposed to collect systematically the statistics.of the fish-
eries of the Great Lakes in 1885, and to show, by comparison with cor-
responding figures made by the census of 1880, more accurately what
the change has been, whether for the better or the worse.

17.-—3MORTALITY OF FISH.

The occurrence of extended mortality among the fish, both of the
fresh waters and of the sea, has been a subject of much interest, and
the attention of the Commission has been specially attracted to the
determination at least of the causes, even though they be so general
in their action as to be apparently incapable of cure.

Several accounts haye been given of the occurrence, at short intervals,
of fish pestilences in the Gulf of Mexico, where for weeks at a time, in
particular regions, the surface will be found covered with dead or dying
fish of all kinds that inhabit the waters. Thousands of tons are esti-
mated to be thus destroyed. Nothing satisfactory has yetbeen indicated
as to the origin of this difficulty. The fish themselves do not appear to
be diseaged in any way. A correspondent,of the Commission, however,
has suggested that, owing to some unusual condition, the cold waters of
the deeper parts of the Gulf are brought near to the surface, where they
affect these fish, the sudden chill producing such a shock as to cause
either death or temporary disturbance of health. The waters in whioh
these occurrences take place are said sometimes to be discolored as if
by the presence of microscopic forms of either animals or plants; and
it is not impossible that a careful search, prosecuted by an expert on the
spot, may solve the problem. '

Mr. Philo Dunning, of the Wisconsin fish commission, called the
attention of the U. 8. Fish Commission to a fish pestilence in the
Madison lakes during the summer, the perch especially suffering. It
was thought that not less than 200 tons of dead fish came ashore, which
were buried by the scleectmen for the sake of preventing a pestilence.
Every year there is more or less of this trouble, though not always re-
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sulting in so great destruction. Various causes have been ?s.s1gne(.1h1“
explanation of thig mortality, some finding it in the parasitic leec ‘es
that are swallowed by the fish and which attach themselves to the in-
testines with fatal results, others to lack of oxygen in the water as a
consequence of the intense heating of the shallow wate_arS-

Desirous of settling this matter in the best possible manner, I re-
quested Prof. 8. A. Forbes, of Chawpaign, Il1., one of the most eminent
biologists in the West, to proceed to Wisconsin and give personal at-
tention to this subject. He unfortunately arrived after the close ot: the
mortality, and was unable to ascertain anything definite on the subject.
He, however, made Preparations of the viscera of a number of the dead
fish, and to his great surprise found that all thus affected gave ef’l-
dence of the presence in the liver, spleen, and other organs, of in-
Dumerable micrococei. He hag not yet determined whether this was

the cause of the disease or ity accompaniment, but proposes to con-
tinue the investigation,

B.—INQUIRY INTO THE HISTORY AND STATISTICS OF
’ FOOD-FISHES."
18.—1HE WORK oF THE FISHERY CENSUS OF 1880 AND ITS' RESULTS.

In my report for 1882, pp. xliii-1i, is given a brief account of the
results of the joint investigation of the fisheries of the United States,
undertaken in Co-operation with the Superintendent of the Tenth Cen-
sus. 1t was stated that g division of the material had been agreed
upon, and that. the nanuseript of the report prepared for the census
was already in his hands, Two years have passed siuce that time, :‘md
nothing has been accomplished by the Census Office toward the Pr{“t'
ing of this report, which being in the main statistical, is fast losing
part of its value, Colonel Seaton, the preséilt Superintendent of the
. Census, baving requested that this manusecript, which he is unable to

print, be so far as possible published in the report of the Fish Com-
mission, be has returned a portion of the same, which will soon be put
in the printer’s hands, 80 as to form a section of the special quarto re-
port ordered by Congress.

Progress in printing the quarto Fisheries Report.—The special quarto
report upon ¢ The Food-Fishes and Fisheries of the United States,”
" ordered printed in 1882, is slowly being put in type, about 1,200 pages
being already completed and a large number of illustrations eng{‘a"eq'
The first section, devoted to the natural history of useful aquatic ani-
mals of the United States, with an atlas of 277 plates, has been en-
tirely finished for some months, and its publication is awaiting the con-
venience of the Public Printer. The other parts of the report are
ready, and it is hoped that in 1885 a great deal of progress will be made.
The contents of the entire report will be, approximately, as follows: -
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“THE ¥OOD-FISHES AND FISHERY INDUSTRIES OF THE UNITED STATES.
Introduction, including a general review of tho fisheries and a statistical summary.

PART I.—The nataral history of useful aquatic animals.
II.—The fishing grounds.
III.—The fishing towns, containing a geographical reviow of the coast, river,
and Jake fisheries.
IV.—The fishermen.
V.—The apparatus of tho fisheries, and fishing vessels and Loats,
VI.—The fishery industrics, a discussion of' methods and history.
VIIL.~The preparation of fishery products.
VIII.—Fish-culture, fishery laws, and fishery legislation.
IX.—Statistics. of production, exportation, and importation. Summary
tables.
X.—The whale fishery—a special monograph.
XI.—A list of books and papers relating to the fisheries of the United States,

Section IT, ¢ Fishing Grounds of North America,” was also completed
during the year, excepting the index, which will be ready in a few weeks,
This section consists of vIr+ 144 rages, and will be accommpanied by 17
maps.

19.—THE BLACK COD OF THE PACIFIC.

The value of the black cod of the North Pacific Ocean and the expec-
tation of its coming value as an element of the American fisheries was
dwelt upon in the preceding report. Amn claborato report on this fish,
prepared by Mr. James G. Swan, of Port Townsend, Washington Ter-
ritory, will be found in the Bulletin of the Fish Commission for 1885,
page 225. Nothing further has been done during the year in the way
of developing the fishery or in introducing it into commerce.

20.—USE OF THE COD GILL-NETS.

It will be remembered that a few years ago the U. S. Fish Comnis-
sion succeeded in inducing the fishermen of tho cast coast of Massa-
chusetts to use the gill-nets with glass-ball floats, as employed by the
Norwegians in the capture of the winter or spawning cod. At the
present time the number of vessels using gill-nets exclusively is in-
creasing, and at the same time the total yicld of the fisheries; probably
balf, if not more, of all the fish taken now in the cod fisherics of New
England are captured with the gill-net.

At the suggestion of Mr. Swan, of Port Townsend, thoe Commission
furnished several cod gill-nets to parties working in Puget Sound, for
the purpose of determining their availability in that locality. Unfor-
tunately the rapid tide and the lack of skill in the use of the nets,
caused them to drift on the rocks in the deep water and be lost.

The only drawback to the more extended use of gill-nets for the taking
of cod and other sea fish consists in the rapidity with which the twine
rots, probably owing to the amount of mucous rubbed off from the fish.
In some cases it i8 necessary to supply a new set every four or five
weelks.
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ne-

As the total cost of nets used at the present time on thO-NO“;‘L)Ii‘Z-

land coast amounts to abont 840,000 for the winter? the ta% T]tl;)xzeult of

duction is a very serious one. Various processes for the t',le‘; o fisher-
nets have lately been indicated and are now employed by th

s yed that
nen, some of them with apparent suceess, and it is to be hoy
the difficulty in question will soon disappear.

. - ? THIE NEW YORK
21.—INVESTIGA’1‘10N O TOHE OYSTER FISHERIES OF THE N
WATERS.

Investigations of the condition and av

ailability of the oyster-beds of
the State of New

York have been in progress for SOINC Yedrs uuderltl‘l]‘z
direction of My. E. G, Blackford, one of its fish comnuss:mngrs. zfn; ‘L
his request the steamer. Lookout was detailed for use. 111‘1ns exlp O-ri‘u
tions. The vessel was occupied for nearly two weeks in b“pt?“n )ﬁxb ,
this connection, and the general results will short}y })0 published by
Mr. Blackford in the reports of the State fish commisgsion.

S~ IO DY F THLE '
22.—1LAW or CONGRESS IN REGARD 7170 THE FISHERILS OF
DISTRIOT OF COLUMBIA.

The rapid decrease in the value of the fisheries of ‘tl‘xe P‘ft?ma:
River, especially of the shad, bas induced some public-sp}rlted cméen ]
of Washington to take up the subject with a view of getting such - 9;10-
gressional legislation ag Inight be necessary to secure the requlSl‘d
measure of protection ; and, aftep considerable debate, alaw was passe

which makes it illegal to nge any form of net in the Potomac River
within the District of Colu

wbia for five years after the passage of the
act.

CHAL, 316.—AN AQT to protect the flgh i

3 ia, and to
n the Potomao River in the District of Columbia, &
provide

4 spawning grownd for shad ang lerring in the said Potomac Rivor.
Be it enacted by the Senate and H
in Connqress assembled, That from

five ycars, it shall not Lo lawful
float-vet, gill-net, hanl-seine,

ouse of chrcaentati;ce'of the United States of A("G”‘(":;
and aftor date of passage of this act, for a tu-mir
to fish with fyke-uet, pound-net, Bt“k"j"“’.wzh;
orany other contrivance, stationary or flouting, in
waters of the Potomac River within the District of Columbia. -, his act

SEC. 2. That any person who shall offend against any of the provisious of t . is oot
shall be deemed guilty of a Inisdemeanor, and upon sufficiont proof th"f""f_mb a
police court or other court of the District of Columbia, shall be pumshed1 Y a2
fine of not less than ten dollurs nov more than one hundred dollars for each nn).
every such offense, and shall forfeit to the District his nets, boats, and all othef‘ ::(lh
baratus and appliances used in violution of luw, which shall be sold, and th? I’r""sr B
of such sales, and all fines scerning under this act, shall be paid into tho rmgshig;
Provided, That nothing in this nct shall be construed to prokibit angling 0: thie:l,
with the out-line, or to prevent the United States Commissiono? of F}sh mld]i'lstricn O}
or his agents, from taking from said waters of the Potomuo River, in the Dis

v NN + the
Columbia, in any manner desirod, fish of any kimd for scientitio purposes, or for
burposes of propagation.

SEC. 3. That from an

his act
4 after three months from the date of the passage of this ac
it shall e unlawful to

X ta
allow any tar, oil, ammoniacal liquor, or other waste produc
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of any gas-works, or of works cngaged in using such products, or any waste product
whatever of any mechanical, chemical, manufacturing, or refining cstablishment to
flow into or be deposited in Rock Creek or the Potomac River or any of its tributaries
within the District of Columbia or into any pipo or conduit leading to the same, and
any one guilty of violating this section sball, on conviction, as provided in section 2
of this act, be fined not less than ten dollars nor more than one hundred dollars for
each and every day during which said violation shall continue, to be prosecuted for
and recovered as provided in the preceding section.

Approved March 2, 1885,

As there is every probability that the law will be enforced, so far,
at least, as the use of nets is concerned, the experiment will furnish a
fair test as to the utility of such protective measures. The law also
prohibits the introduction of poisonous refuse of gas-works or other
manufactories. The experiment of the protection of the broad waters
of the Potomac referred to, will not probably be of much benefit unless
strict measures are taken to preveut the discharges complained of. The
incidental objections, aside from the injury to the fish, to the discharge
of this oily or tarry matter consist of its foulness, and the extent to
which it attaches itself to boats of all kinds, especially those belonging
to the numerous Washington boating elubs.

C.—THE INCREASE OF FOOD-FISHES.
23.—BY PROTECTIVE MEASURES.

The idea is widely entertained that the U. S. Fish Commission has
received from Congress some authority for enforcing measures looking
towards the prevention of improper modes or times of capturing #sh in
American waters, and it is somewhat difficult to satisfy inquirers that
the functions of the Commission are purely advisory, and do not in-
clude the power of either making or enforcing regulations. Its advice
on such subjects, when asked, is, however, frecly given. The only en-
actmenuts by Congress on this subject thus far are those relating to the
protection of fish in the waters in the District of Columbia.

In response to a request from the Board of Health of the District of
Columbia, I directed Col. M. Mc¢Donald to make an investization and
report in reference to the pollution of the Potomac River in the limits
of the District by the discharge into it of the waste products from the
manufacture of illuminating gas.

The examination showed that a large amount of matter, presumably
dcleterious, is discharged into the river from the works of the Washing-
ton and Georgetown Gas Companies, the most serious source of pollu-
tion being the dark oily residuum coming from the regenerators employed
in the establishment for the manufacture of gas from oil, this being
used as an enricher of the gas from coal.  The physical characteristics
of this substaunce are such as must determine ity general distribution
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over the bed of the river in frout of Georgetown and in lessening (%uatlletll)tlv
as far down as the limits of the District extend. Its goneral ¢ Ifivora-
tion over the bed of the river may, and doubtless does, ag:eczltlizh( v
bly tho conditious of life for all those minute forms of. li ? ;‘ s alike
their nidas on the bottom, and which furnish the food 0 ho.rﬁ'ord ap-
minute, which float or swim in the water above, and whic “&c The
propriate sustenance to the young shad, herring, striped bass, b iar or
Dollution of the water may not exert a direct effect in driving t sh c{(;) iy
fish from the river, yet indirectly, by modifying uu{:a\'prablb" der .
ditions of life at the bottom, may, by destroying their iood,}f nde st be
possible the development ang growth of the embryo fish, which mu al
hurtured in this area in Dumbers sufficient to compensate the anuu
drain made by the river fisheries, L. bt

Lu connection with the legislation now pending to limit or l;b:rttz
net fishing in the District Wwaters, it is deemed iu)pox:tul_lt to D}")l” ! a1
discharge of waste broduets from the gas factories into the river, an
have so advised the Board of Health. The measures of Ieglsla.t:l(?n prg-
posed and pending, if enacted into law, will doubtless 0:\:ert3 an 1mpt(1)]0
tant conservative influence upon the shad and herring fisheries of
Potomae,

24.—SPECIES OF FIsH CULTIVATED AND DISTRIBUTED IN 1884,

The species of fish an
Commission during the
of more or less intere
prosecuted on a large s
ing speeial attention, i

. - i " the
d invertebrates receiving the attggtxon;{t ;e\\'
Y€ar, with the exception of the addition o ‘Lbeen
St, are the same as heretofore. Work has eiv
cale in regard to only a few species; Fhi’se rc(/.(éw
1 addition to the several varieties of balmmgo“ é
are the shad, the varp, and the goldfish. 'The scale of the opera ione
- od 3 s 3

on which the work has been conducted has, Lhowever, in m:m? cVin
been much greater than Leretotore; not only a-larger number having
been hatched out, but the area of distribution greatly extended.

The following is a list of the Species included :

«. The Codfish (G'aduu morrhua),

b. The Rockfigh or Striped Bagg {Roccus lincatus).

¢. The Whitefish (Coregonus clupei [formig),

d. The Moranke (Coregonus albula),

¢. The Grayling (Thymallus tricolor),

J. The Brook Trout ( Salvelinus Sontinalis),

9. The Lake Trout (Salvelinug namaycugh).

h. The Saibling (Salmoe salvelinus). )

i. The California, Rainbow, or Mountain Trout (Salmo irideus).
J- The Atlantic or Penobscot Salmon (Salmo salar).
k. The Schoodic or Landlocked Salmon (Salmo salar subsp. scbago),
l. The Brown or Buropean Trout (Salmo Jario).
- The Loch Levep Trout (Salme levenensis). )
% The Quinnat or California Salmon (Oncorkynciins chouicha).
¢. The Shad (Clupea sapidissima).
». The River Herring (Pomolobug wstivalis),
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¢. The Carp (Cyprinus carpio).

». Phe Goldfish (Carassius auratus).

s, The Golden Ide or Orxf (Leuciscus idus).

t. The Tench (Zinca vulgaris).

u. The Catfish (dmiurus ncbulosus).

v. The Clam (Mya arenaria).

w. The Oyster (Osirca virginica).

z. The American Lobster (Homarus americanus).

a. The Codﬁsh (Gadus morrhua). .

The Wood’s Holl Station.—The preparations for the hatching of cod-
fish at Wood’s Holl were not finished sufficiently in season to permit
the work to be done on an extensive scale; but enough of experi-
mental work was carvied on at the station, under the direction of Capt.
H. C. Chester, its superintendent, to give abundant prowmise of excellent
results in the future. It is expected that, with the completion of the
preparations, another winter will witness the suceessful progress of the
work on a very large scale.

The construetion of a schooner coutaining a well for the transporta-
tion of live tish will add greatly to the success of the work. Much of
the anticipated result will depend upon the ability to obtain breeding
tish in sufficient quantity to keep the apparatus in full activity, and it is
hoped that Congress will make the necessary appropriations for such a
vessel. )

b. The Rockiish or Striped Bass (llvccus lineatus).

The Weldon (North Carolina) Station.—The greatly increased catch
of small rock by the introduction of pound-net fishingin our rivers and
fresh-water sounds indicates the neccessity at an early day of making
provision to compensate by artificial propagation for the drain upon the
supply.

The experimental work conducted during the present season at Wel-
don, N, C., jointly by the U. S. TFish Commission and the North Carolina
Commission of Fisheries, under the direction of S. G. Worth, superiatend-
ent, assures us that we now have at our comwmand the methods and
apparatus necessary to handle successfully this class of eggs whenever
it is necessary to resort to artificial propagation in order to maintain or
increase the supply.

The interesting report of Mr. Worth, which will be found in the
Bulletin for 1884, pages 225-228, gives full details of the organization
and conduct of the work, the method and apparatus employed, and the
results attained. The total number of impregnated eggs obtained was
only 2,420,000, but by occupying the station at the beginning of the
season and providing suituble facilities for collecting tho spawn, it is
probable that eggs can be obtained in any number desired. The appa-
ratus employed was the automatic jar now in general use in the shad
work, the manipulation of the eggs being difficult, however, on ac-
count of the greater buoyancy of the eggs of the striped bass. The pro-
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Eortiou of eggs incubated which hatched was 5% per cent and the num-
er of fry planted in the Roanoke at Weldon was 280,500,

¢. The Whitefish (Coregonus clupciformis).

unng' é\: Z"Stﬁgi:ib; igtat'io7f.~T]x(» workT at this station, whick continned
during the pre‘viouwnrO[ Mr. Frank N. Clark, was carr}ed on much as
propagation of whii }i ear, but on a fnuch more extensive scale. Th'e
work being greatl ﬁ sh is the principal ob:]ectlof the St‘:l,tl(m, zm(.l .tl.ns
for handli ¥ Increased, a corresponding inerease in the faclhtms.
g the eggs and young fish was required. The equipments of
the hatehery were rearranged S e i iars Wore intr
eral additional tanks v ge y Inore hutch.mg-.]ms were introduced, sev-
an clevated r - were quced in a building near the hat'chery, and

. eservolr was constructed from which the hatching appara-

tus was kept amply supplieq i
. with water

The winter of 1884-'85 or: R .
consequently the il&tchin was an extremely severe onc in Northville;
and the distribution of y Ogubemod was §eveml weeks lat(?r than us?al,
ruary 20, did not commencegg' fsb, wlnc.h geufal'all)' begins about L.e b
the peri:)d for taking the l_S yeax; until Aprll'l. The weather during
very favorable most ’~'(’) £ the eté}gs, 1\0vember‘ 1‘»5 to December 1, was
on Lake Huron, November (lime on Lak.e Lrie; but a severe stort
The swmmer an d’ fall cateh of :VS(?I'IO.IISI).’ nxterru_gtgd the work there.
than for several seasons Th‘f\hltehsh in Lake Erie was nmc:h greater
tion carried on l);)’ the v;u'iou hﬁ“ms 1=xrg§1)«"(111e to the‘work of propaga-
largely planted than others vﬁ't ﬁh co.mn‘ussmns, as th‘ls lake was more
becom'ina convincod of the rl '\vhlteﬁsh; and the fishermen are now

The pz{minw of whiteﬁshp\v{wtwal valu.e of such. work: i isi
Riyer, where lzhe fish were kgsts}lccesstully carnc.:d oun in Fhe .Rmsm
river 7'1 ¢ ' tor of . Dt 1n cr:ytes alox‘lgmdc the piers in the
it about onc-quarter ot & mile from Lake Brie. To these crates the
1':? W:f'e to“’?_d from 'thel POlltll'd-net-s in the lake in a “live-car,” at the

6o ‘about 5 wiles an hour, always with safety to the fish, A heavy
storm in the lubt.er part of November blew so much of the water from the
viver that the fish had to be disposed of; but this circumstance is
unprecedented, and not likely to occur again. The penned fish were
ll:lgdlled very success{)ully. ]The first eggs were taken November 13,
and the greatest number taken i av was 75 Mhe to vy
ture of t;e water in the cra,te:)r::, (?l,m d.d"\' “ P “)0’00-0; Lln,'t‘cfnpexla

! ged from 360 to 46° I"ahr. T'his plan
of penning the fish was tried also at Alconay on Lake Huron, with much
promise of success should the place be fitted up properly for this pur-
pose.

The shipments of whitefish eggs to various States and to foreign
countries were much larger than before and generally very successﬁil,
the losses being almost nothing. During the shipping season, which
lasted from December 24 to March 10, 31,000,000 eggs were furnished
by Northville. Two million were seut to the Deutsche Fischerei-
Verein of Germany, half of whicl were Jost because of bad bandling
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on the steater; 500,000 to Switzerland, where their safe arrival was
reported by Col. Emil Xrey, Swiss minister to the United States;
250,000 to the National Fish Culture Association of Ingland, which
reached their destination in excellent condition ; 1,000,000 to Australia,
which, after reaching Sydney in good condition, were nearly all lost
in transferring them to Melbourne; 1,750,000 to the New Orleans
Exposition ; and the remainder were distributed amoug seven States
and Territories, and to the U. 8. Fish Commission at Washington.

The distribution of the young fish was not so successful relatively as
before, as the fish had been too erowded at the hatchery, owing to the
lateness of the hatching season, and were consequently weak. Ou ex-
periment, also, it was found that large and open cans are safer for large
shipments of fry than smaller and closed cans. Ifrom Northville fifty
million fish were planted, largely in Lake Michigan and adjacent waters.

Somewhat extensive operations were carried on at this station in lake
trout, brook trout, rainbow trout, grayling, and Loch Leven trout,
wlich are spoken of under their proper heads.

The Alpena Station.—Much that has been said about success, &e., at
the Northville station applies also to this station.

No eggs were distributed from Alpena, but 38,000,000 fish were
successfully hatched and planted, chiefly in Lake uron.

The eggs from these two statious came from the fisheries ol Lakes
Erie and Huron and the north shore of Lake Michigan, 103,000,000 com-
ing from Lake Erie alone. In all, 155,000,000 were received ; 51,000,000
were shipped away, and 83,000,000 hatched and planted.

The Cold Spring Harbor Station.—In 1883, 1,000,000 cgws were ve-
ceived from the Northville station and hatched with aloss of vuly 4 per
cent, and 600,000 {ry were planted in ponds near Riverhead and Cold
Spring Harbor.

In 1884, there were received also 1,000,000 eggs, of which number
400,000 fry were plaunted in Great Pond, ncar Riverhead, 375,000 in
Lake Roukonkoma, near the center of Long Island, and 75,000 in a mill-
pond at Cold Spring Harbor.

Central Station.—In December, 1884, or about the first of Junuary,
1885, two shipwents of 1,000,000 eggs each were received from the
Northville station iu excellent condition.

These produced 1,775,000 fry, which were disposed of as follows :

Sent to the IMish-Cultural Exhibit, New Orleans IExposition...... e . 200,000
Planted in Potomac Riverat SirJolws Run ... ... ... ... ... ..., 1,250, 000
Planted in Potomac River at Great Cacapon ... ... ...... e 425, 000

TORAL e e et e e e e e e e ees 1,775, 000

d. The Moranke (Corcgonus albula).

This fish is held in very high esteem in Gerinany, in consequence ot
which Herr von Behr wrote on the 25th of December that he would send
50,000 ¢ggs to New York for the United States Fish Commission. He
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States that it is a fine fish, occupying deep lakes in the no‘rtlg))fn(:zlrlﬂ;:l'zz;
and grows to a weight of 13 pounds. It isneverfound in . xbd' o small
of less depth than 50 feet, and never in running water. It L? 'b,w night,
crustaceans, worms, and mussels, coming to the sgrtnce 011‘)' h intlon
ospecially warm suminer nights. In early winter 11;. spa,wnls‘li “Th f(;ma.le
water, generally performing this act during the night. d“’ lhere to
Lears from 2,000 to 5,000 eggs, which sink to the bottom zmyl a 1t: nd
aquatic plants. It is usually caught in large numbers with Ub]bl ‘hlv
seines, and brought to the market either fresh or smoked. 1t is highi)
esteemed on account of ity delicate flavor,

¢. The Grayling (Thymallus tricolor.) )

The Northville Station.—The grayling is a famous game ﬁs_h".v ]r,llltll;
seems to be steadily diwinishing in number, hence 1t is neccssnf,\/ ) l1 ‘
measures be taken for its protection and propagation. The worl (; . ;(:L
bast season was largely éxperimentdl, as there was 1o exact kum‘v t; D(l
vegarding the spawning habits of this fisl. Many ()bstil‘v'l‘?":’ “lh?’ l?s‘
to be encountered and overcome, such as deep snow, swift c‘mr(?l,]t:"
and the great number of logs that were being sent down the M"“”“' “_"‘
and Au Sable Rivers in Northern Michigan, from which the eggs w 0;‘1
obtained ; while the fish that furnished the SpPaAwn were cuugh}} by h‘f‘j ‘
and-line fishing, Twenty thousand eggs were received, and 5,000 “;\638
shipped to the Central Station at Washington, while "e““"}y 1‘{, o
were hatched, and those that lived were retained at the I\ox'th\'{t
Station for breeding purposes. The period of incubation \'u_s ﬁm,mo 0
Le from 14 to 20 days, with a water temperature ranging from 50 to
6G2° Fahr, The hatehing was Suceessful, about 75 per CU“_t' of the ng:
hatching out; but fully 90 per cent of the fry died within a (:()u{)l(; '(1)(
weeks, as most of them refused to take food. The few huu(lrQ‘() that
lived grew rapidly, far exceeding the size of trout of the same :l-gb-‘ o

With the experience gained this season, the work of another sca-sf)l.
would doubtless be more successtul. It is suggested, however, tlmtl .
better way would bo to cateh the fish during the antumn, when t 1'(1:
rivers are free from logs, and to keep them in a suitable '1)1““(? unti
their spawning time, which seems to he about the middle of Al.ml.‘ -

The Wytheville Station.—QOn May 1, 1885, 5,000 eggs of the grayling
were received at the Wytheville Station. These were lm-tch(f,d and pro-
duced 4,075 young. Heavy mortality oceurred after hchluug‘, and ou
May 1, when the young were transferred from the hubclmlg‘tl‘oughs lt(:
the rearing pounds, ouly 2,557 remained. These will be retained at the
station and the attempt made to rear them in confinement.

J. The Brook Trout (Salvclinux Sontinalis).

The Northville Station.—’l‘he'eggs were obtained from the breeding
Stock at the Northville ponds,

more being taken from fish two and ove-

A Iy t 154 'ero’

half years old thau from those of auny other age. The first eggs W uw
’ 29003 R 3O O Ut
taken October 12, and the las January 5. In all 326,850 eggs we
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obtained, and 170,000 were shipped away; 40,000 being sent to the
Deutsche Fischerei-Verein, in Germany, where they arrived in good
order; 25,000 to the National IFish Culture Association, of England,
reaching there in excellent order; and the rest being distributed among
nine States. Of the 20,000 fry obtained, 4,000 were kept at the station
for breeding purposes, and the remainder were planted in various
streams in Michigan,

The Cold Spring Harbor Station.—In 1883, 150,000 eggs of the brook
trout were received from the Northville btdtlou, which yielded 122,000
young fish for distribution.

In 1884, 6,000 eggs were -handled, yielding 5,000 fry, which were
planted at points on Long Island.

g. The Lake Trout (Salvelinus namaycush).

The Northrville Station.—There was a greater supply of the eggs of
this fish than usual, the larger proportion being obtained from runs of
fish on the coast reefs of Lake Huron near Alpena. Yormerly the fish-
ermen objected to the eggs being taken if the young fish were to be
returned to the Great Lakes, under the apprehension that they would
prey upon the young of the whitetish; but now the increased prices ob-
tained for these fish have iutlnenced the fishermen to favor artificial
propagation. There were received at Northville 465,000 eggs, all of
which came in good condition. Ot this number, 345,000 were shipped
away ; 30,000 being sent to the National Fish Culture Association, of
Lingland, which they reached in excellent condition; and 5,000 to the
New.Orleans IExposition, the rest being distributed among fish commnis-
sioners of various States; while 65,000 fry were hatched and planted
in neighboring parts of Michigan and Iundiana. ‘

Central Station.—Sixty thousand lake trout cggs were received from
the Northville Station on December 25, 1884, arviving in prime condi-
tion. They yielded for distribution 52,000 fry, which were planted in
the Potomae River, at Sir John’s Run, and in t,h(, Monocacy, at I'red-
erick City Junction.

The Wytheville Station.—TForty thousand ova of the lake txout were
received from Northville on January 30, 1885. These yielded 29,000 fry
for distribution. A few hundred were retained for rearing in ponds, and
the rest plauted in Reed Creek, a tributary of New River, in Wytlhe
County, Virginia, on April 16, after being fed for several weeks in the
hatching troughs.

k. The 8aibling (Salmo salvelinus).

Reference has been made in previous reports to the receipt of several
lots of the saibling, their delivery in 1881, and their transter for subse-
quent treatment to the fish commissioners of New Hampshire, at Ply-
mouth. As already stated, they seem to take well to their new sur-
roundings, and the first eggs were obtained on December 3,1883. The
New Humnpshire commissioners continue their work with this fish, and,
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by impregnating the eggs of brook trout with saibling milt, secure a hy-
brid which may possibly be of value. It is not thought that the saib-
ling is supetior in value to our own native fish, although experiments
upon both the pure species and the hybrid will be continued. /

i. The California, Rainbow, or Mountain Trout (Salmo irideus).

The McCloud River Station.— Mr. Livin gston Stone retains the genel‘fl-l
supervision of this station, but Mr. Loren W. Green was immediately in
charge. The spawning time seems to come a little Jater each yeur.
This season it lasted from December 18, when 12,300 eggs were taken,
to May 28, when 8,000 were obtained ; and at this last date a number
of the females had not yet spawuned, though the spawning season for
the males was entirely over. Tje eggs were slower in maturing in the
fislt than usual, were of inferior qua,]ir_'y, and about 200 less in number to
the fish than in former years. Muels of this may be attributed to the
scarcity of food in the river during the fall, as the food supply for the
McCloud River was much diminished, owing to the blasting operations
near the mouth of Iitt River (into which the McCloud empties) by the
Central Pacific Railroad Company,

During the latter part of J annary a heavy fall of rain caused a rapid
rise in the river, and a landslige on the creek which supplies the trout
ponds made the water very muddy and killed 35,000 eggs in the hatch-
ing troughs, despite the utmost efforts to protect them.

Not-withstanding the diffienlties experienced this year, 315,220 eggs
were taken ;, of which number, 125,000 were sent to Washington, nearly
60,000 were lost, 35,000 were sent to Minnesota, lowa, and Nebraska;
Some were hatched and returned to the McCloud River; and about

21,000 were hatched and the young fish kept at tho station for breeding
purposes.

The Northville Station.—There was a marked improvement in the

quality of the eggs which were obtained from. the breeding stock at the
Northville ponds. In former years from 75 to 90 per cent ot the eggs
were lost, but this season more than half were good. As the breeding
fish were fed much less than usual, this is thought to account for the jm-
brovement. The spawning season began on January.9, and ended April
24; and many of the later lots of eges taken turned out as high as 90
ber cent good. A few eggs were taken also from two-year-old trout, for
the first time at this station. :

During the season 111,100 eggs were obtained from 126 fish. The
mortality during incubation was very large, only 47,500 eggs being
available for distribution. Small allotments were sent to the Deutsche
Tischerei-Verein (Germany), to the National Fish Culture Association
(Bngland), and to the Howietoun hatchery (Scotland), some to the New
Qﬂeans Exposition, and the rest were distributed to the fish commis-
Sioners of Towa, Michigan, and Minnesota ; and 12,000 fry were hatched
and planted in & stream near Northville. The eggs sent to Germany
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were not properly cared for on the passage, and were all lost. Those to
England were duly received in good condition, hatchedwith a very low
rate of mortality, and planted in the fish-culture establishment at Del-
atord Park ; and those to Scotland arrived in good order.

The Cold Spring Harbor Station.—From four lots of eggs received in
1883, 75,000 eggs in all, only 26,200 fry were obtained. These were
planted in various waters of New York. The number handled in 1834
was only 10,000, which were planted in streams near the station.

This is a fish that, for some reason, does not do well at this station.
During the snmmer of 1884, though plentifully fed, they did not grow
much, and they died in great numbers. ‘

This species is a quick-growing fish and not very sensitive to warm
water, and in these respects is superior to our brook trout.

Central Station.—One hundred and forty-seven thousand five hundred
ezgs of the rainbow trout were received from the McCloud River Sta-
tion during the months of January, February, and Marel, 1885. The
packages were opened, their condition ascertained, repacleed, and the
eggs distributed as follows:

To Wytheville Station. .. ... eceeeiiimmimmiiieiaers o aaaceceoeeee 113,000
To the Fish-Cultural Exhibit, Now Orleans Exposition . ..cooceovnunnionne. 5, 000
To the Maryland Commissioner of Fisherios. . ...oo.eeneveeiienrocnenomeon H, 000
To Cold $pring Harbor Station, New York....o...occoiommmeoimrooeocannens 22,500
To H. I. Pierco, Winsted, CODN coven. iovnuniiiianioer iiamriomnnacoeenee 2, 000

) 7Y U 147,500

No eggs of this species were hatched at Central Station during the
season,

The Wytheville Station.-—This station was tirst occupied in the winter
of 1881’82 with the object of establishing a center for the Lreeding and
rearing of Salmonidax for stocking the headwaters of those streams
in Pennsylvania, Maryland, Virginia, West Virginia, North Carolina,
South Carolina, Tennessee, Georgia, and Alabama, which rise in the
Appalachian region and flow into the Atlantic and the Gulf of Mexico.

A notable feature of the work of the year is the stocking of a number
of the streams of the South Atlantic and Gulf Basins with two-year-old
California trout. Thé California trout reared at the station from eggs
brought from McCloud River, California, spawned for the first time in
December, 1884.

With the close of the year, therefore, we have this station inau gurated
as a producing as well as a hatching and distribating station. The
fish-cultural work hereafter will be mainly directed to the Lreeding
and rearing of the California trout for stocking Appalachian waters;
aud as it is not proposed to distribute the fry bred at the station until
they are at least one year old, it will require a very extensive system
of ponds to meet the requirements of the work. Detailed plans for
these and for a new hatchery have been already perfected.
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Thé total number of eggs incubated during the se@sm \f’us .161’0()(:i
Of these, 113,000 were obtained from the McCloud River b?atloq, 3111 X
48,000 from breeders at the station, reared from 6ggs obtained in the
winter of 188182 from the California Station. ) 1

The number of young fish produced was 121,417, which was reduce
by casualties of various kinds to 103,400 fish on May 1, Whel.‘ the
fry were transferred from the hatching troughs to the ponds. It is n‘o ‘
contemplated to distribute them until the late winter and spring of 1856,
when they will have attained such size as to be comparatively safe from
the attacks of other figh. .

A large distribution of yearling California trout was made to streams

in Pennsylvania and a number of streams and ponds in Virginia, Ten-
nessee, Alabama, and Georgia.

The total distribution was as follows:

To streams in the vicinity of Philadelphin, Pa...ccceecannessanaesrnnes fry.. 1,500

To streams in Pennsylvania, distributed under direction of Stato commis-
sioner

.................. do.. 2, 000

To Tate’s Run, near hatebery ... ... frg.. 2,500
To Shenandoah River, Virginia ..., ___ . ... yourlings.. 2,100
To Warrior River, Alabama. ... ... 7T IS 0
To Coosa Rivor, Rome, Ga ... ___ L Qe 1’?90
To private ponds in Ponnsylvania and Tennnossoo ... . ..........on-- do 250
TOtAL oo e et e 16, 250

J.- The Atlantic or Penobscot Salmon (Salmo salar). .

The Bucksport Station.—Mr. Charles G. Atkins continues in charge
of this station, the operations being conducted, as formerly, by the
U. 8., the Maine, and the Massachiusetts Fish Commissions. The
breeding’ salmon, as heretofore, were purchased from the Penobscot
River fishermen, beginning on May 31, and ending on July 5. Inall, 568
salmon were obtained, of which number 472 were placed alive in the
inclosure of part of Dead Brook, 50 were turied into a large inclosure
in Eastern River, and 46 died while being transported. In the autumn
393 were recaptured in Dead Brook, and 39 in the river, being about 83
per cent of all those deposited alive, and about 76 per cent of all those
obtained. The fish were recaptured in Eastern River by means of traps
of netting set at each end of the inclosure; and about the same number
were taken at each point, thus seemin g to indicate that salmon are as
likely to descend as to ascend at the spawning season.

The fish at spawning were of much smaller sizo than those of 1883,
averaging mnearly 10 pounds in weight and being about 313 inches in
average length, but not differing much from the average of other years;
42 per cent were males, and 58 per cent females. In all, about 1,935,000
Cggs were obtained, while during development about 119,000 were IO_St"
Of the good eggs 78,000 were hatched on account of the U. S. Tish
Commissiou, and tie remainder, 1,730,000, were sent away. Shipments
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were made during January and February of 1855 with the usual success;
30,000 were sent, through Mr. Fred Matber, of the Cold Spring Harbor
Station, to. England, where they were received by the National Fish
Culture Association in excellent condition, the loss during transporta-
tion being less than 1 per cent.

The shares of the eggs allotted to the United States and to the various
States interested are cnumerated in Mr. Atking’s report in the Ap-
pendix.

The Cold Spring Harbor Station.—During the spring of 1883, 205,000
fry from this station were planted in the headwaters of the Hudson and
Salmon Rivers, being the fish resulting from 350,000 eggs received from
the Bucksport Station.

In 1884, 500,000 eggs were received from the Bucksport Station ; and
448,700 fry were hatched, and 428,200 planted, mostly in the headwaters
of the Hudson River.

Central Station.—On February 12, 1885, 10,000 eggs were sent from
the Bucksport Station, and received in first-class condition. From these
were produced 9,796 young, which were planted in Palmer River, Rhode
Island, May 8, 1885.

. The Schoodic or Liandlocked Salmon (Salmo salar subsp. sebago).

The Grand Lake Stream Station.—The work at this station was very
suceessful, showing a considerable gain over that of 1883. Mr. Charles
(. Atkins continues in charge; but the work of the spawning scason
was by lim turned over to Mr. II. H. Buck, with several experienced
agsistants. The fishing lasted from October 30 to November 22, and
resulted in the capture of 1,186 fish, 808 being females and 373 males.
There was a marked increase in size, as well as a gain in number, over
the cateh of 1883, as in 1884 the males averaged 4 pounds and the
spawning females averaged 4.11 pounds in weight.

This station is jointly operated by the U. S. I'ish Commission and the
State commissions of Maine, Massachusetts, and New Hampshire, and
the eggs obtained are allotted pro rata to the different parties con-
tributing to the expenses of the station.

Total production of egys for the BEAYON . cvee it iiiiiieiieiiiitnas 1,820, 810
T058e8 ANIING FNCUDALION .o o evn eeemaecmmmencmmans lnomeaaamooe e eacs saans 254, 410
Available fordistribution ... o....ccce coceercommnesaeacsiances tesrmranoa- 1, 566, 400
Hatched at the station and returned to Grand Lake Stream .............. 397,400
Available for pro rata distribution .. .. ceceeceaieaicaiiiaciatanoaaans 1,169, 000
‘Which were allotted as follows: .
To U. S. Fish Commission...o...cooeeceeaceccoreecocntancarscncascs-nans 608, 000
To Maine Fish Commission ... ... .. .oi.ieieercrceteonnnroinan canacsenns 234, 000
T'o Massachusetts Fish Commission ... uceee cocarermraaeanaeeeaacenss 187, 000
To New Hampshire Fish Commission ..o.....oiiairiiiiiiiiieioananes 140, 060V

1,169, 000



. . e . ouvi
REPORT OF COMMISSIONER OF FISH AND FISHERIES

. : ws:
Those allotted to the U. S. Fish Commission were assigned as follo

40, 060

To the Deutsche Fischerei-Verein, Gerany .-« «co.eeveveccoammaessemm=ss 30, 000
To the National Fish Culturo Association, England. .. ... ooiaeriinnnnenn- 20, 000
To Scotland, Tay Fishery Board and Howietonn hatchery .........------- 5,000
To Fish-Cultural 13xhibit, New Orloans EXPOSILION oo ceevcavansaeessnnse 10, 000
To Central Station, WashiBgton ... .. ....eeeeueemnssmessezmnsensas e 503, 000
To State commissioners and individual applications ......eonveemmncens [
08, 000

In general, these eggs reached their destinatious ix‘x good copdltlt(l)ll(l‘
and were successfully hatched and planted. TFull details regarding the

fish caught, their size, and the shipments of eggs may be found in tables
appended to the report of Mr. Atkins.

The Cold Spring Harbor Station.—In 1583 and 1854 there were received

at this station 141,500 eggs of this fish from the Grand Lake Stream

. e . . “ouns streams and
Station; and about 125,000 fry were distributed in various streams ¢

ponds of New York.

Central Station.—March 24, 1885, 10,000 eggs were seut frm:n th.e
Grand Lake Stream Station, and received in excellent condition. l‘heac:
yielded 7,000 fry, which were disposed of as follows: Retained f(.)r 111(;
aquaria at Central Station, Washington, D. C., 2,000; planted in the
Shenandoah River at Waynesborough, Va., H,000.

L. The Brown or Buropean Trout (S«lmo Sario). . o

The Cold Spring Harbor Stotion.—TRarly in 1883 a lot of cggs of tln‘s
Species was sent to Mr. Mather as g, personal present by Herr von Bell.l?
bresident of the Deutsche Fischerei-Verein. . Most of those kept at t!ns
station died, but those sent to the Northville Station and to the stat.xon
of the New York Fish Commission at Caledonia wero reported as doing
well. In 1884 Herr von Belr sent an additional gift, this time to the
U. 8. Fish Commission, in care of Mr. Mather, and a lot of 10,000 was
received from England. These did better than those of 1883, and many
were distributed to various New York wators. v

On the 21st of February Mr. Mather forwarded to Washington 2,000
of the large kind of Sulmo fario and 9,000 of the small variety. These
were transferred to the Wytheville Station to be hatched.

It was found by experience that this fish has a strong tendency to
leap out of the water when disturbed or when placed in new wn‘te.rs;
and many died by jumping out on banks even 2 feet high, and remainiug,
there to perish. This European brook trout has larger scales than our
brook trout, and probably can be successfully acclimatized in the streams
along our Atlantic coast. )

The Wytheville Station.—TEleven thousand eggs of this species ( 2,00'0
of the large variety, and 9,000 of the small variety) were sent to this
station from the Cold Spring Harbor Station, by way of Washington,

In February, 1884. These were hatched with fair success, but all died
before beginning to eat. '
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m. The Loch Leven Trout (Salmo lezencnsis).

. The Northville Station.—One hundred thousand cggs o: this species
were received in excellent condition on January 7, 1885, from Scotland,
having been sent by Sir James Gibson Maitland, of the Howietoun
fishery, Stirlingshire, and repacked by Mr. Fred Mather, of Cold Spring
Harbor, N. Y., by whom all shipments of eggs to and from Europe were
skilfully and successfully handled. Tifty-five thousand of the eggs
were distributed to the commissioners of New Hampshire, Iowa, Min-
nesota, and Maine. The loss of the eggs in hatching was vewy slight.
and only a few of the fry died in the tanks. Of the 43,500 that were
hatched at Northville, 36,500 were planted in various streams in Michi-
gan, and 7,000 were retained at the hatchery for breeding purposes.

n. The Quinnat or- Califorma Salmon (Oncorhynchus chouicha).

Active operations at the McCloud River Salmon Station were ‘sus-
pended this year for reasons which will be found in Mr. Stone’s report in
thie Appendix. The property of the Commission at this point was placed
under the care of Mr. Robert Radcliff.

0. The Shad (Clupea sapidissima).

The Fort Washington Station.—This station was continued in charge of
Licut. William C. Babceock, U. 8. Navy, under much the same general
conditions as in 1883. A small frame house was built near the wharf as
an office and to preserve the eggs from bad weather and it still remains
as an improvement to the station. Arrangements were nade carly in
the season with a gang of seine haulers to fish the seine on shares, giv-
ing the spawn taken to the Fish Commission, which furnished the out-
fit. Tent Landing, Chapman’s Point, White House, and Ferry Land-
ing were visited regularly during the season; and a number of gill-net
fishermen also furnished eggs. The owner of Moxley’s Point refused
to allow the Commission to take spawp on his fishing-shore, as he ex-
pected a4 more liberal offer for the privilege. A steam-launch was fur-
nished by the Navy Department. Irom April 9 to May 1 this launch
made daily trips to the fishing-shores as far down as Chapman’s T’oint,
but this was found to be a severe task for so small a boat, and during
May the Fish Hawk aided in this work,

The station was fitted for service on April 7, and the first eggs
(45,000 in number) were taken on April 14, but the temperature of the
water was too low for their successful development. About the middle
of May severe rains and the resulting high water and currents disturbed
the fishing considerably; but in general the conditions were more
favorable than during the preceding season. On May 27, nothing hav-
ing been caught for several days, the station was closed for the season,
a total of 19,000,000 shad eggs having been taken. The seine hauled
by the Fish Comnsssion was successful, as it alone furnished 6,000,000
eggs, and supplied an abundance of fish for the food of the men. Ex
periments were tried in penning shad, with the same results as in 1883,
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namely, that males can be kept for five or six days in gogd c?"(:hf:]z;)é
but that females usually die after two or threc da:vs. 1cnnmi;-; only
. shad towards the close of the season, when the gll'l-nets cate .
temales, may be advisable, and save many millions of eggs. ¢ May
Herring were numerous about the station towards ?he mlddlel (:00 ((){)(;
but after May 16 they disappeared. One lot of herring eggs (3,000,
in number) was taken, but for some reason they failed to hatel.. ssful
Becanse of their former experience the men were more s.uccess'
than before. Some valuable recommendations in regard to this station
are found in Lieutenant Babcock’s report. . w
Fish Hawk assistance.—Qn May 1 the steamer Fish Hawlk, Licut. t
M. Wood commanding, left the pavy-yard at Washipgton for Fort
Washington and vicinity to assist in the shad propagation. )
From May 2 to May 26 the steam-launch visited Chapman’s Point,
Pomoukey, and other fisheries, from which were obtained about3,000,900
shad eggs. About 800,000 of these were hatched; 400,000 fish being

placed in the Potomac near Marshall’s Point, and 400,000 sent to Cen-
tral Station at Washington.

The sudden fall in the te
thought to have killed
€ggs were shipped to th
the fishery at White I
followed by Chapman’

mperature of the water on tha 7th of May is
about 200,000 eggs. The remaining ‘2’000’020
e Central Station at Washington. On May 20
ouse Landing suspended fishing for the season,
s Point, lishery on the 21st, and on May 27 the
IFish Hawk returned to Washington, D. C. . .
Battery Station.—On the opening of navigation in March, 1884, ‘}““'
iam Hamlen, one of the €xperts in fish and oyster culture of the Com-
mission, who had previously Commanded the Lookout, was assigned to
duty as superintendent, of this station. During the early spring the
force at the station Wwas employeq in clearing the seine-haul of obstrue-
tions and getting ready for the fishing season. .
Preparations having been completed on thé 14th of April, the hShl_"g
equipment was turned over to Messrs. Benjamin RR. Sherift & C?-, with
Wwhom arrangements had been made for operating the seine during the
Season, this firm having bounq itself to haul the seine under the general

direction of the superintendent, and furnish all the ripe fish taken, for
the uses of the Commission,

The season was very backward
by heavy winds and freshets,
Penning the immature sh
very satisfactory results,
shad counld be kept for g )
cess than the females,

: . , -

Towards the end of May, the fish having become very SC‘WC_‘?;) ‘(’)1(’)'(3)r0 ¢

tions were Suspended, with the result of the production of ],§~5«, o
shad, which were turned loose in the waters immediately contiguous

- the station, and 840.000 shipped to the tributaries of the Chesapeake
Bay, '

and the fishing was much interrupted
During the season the experiments‘ of
ad in the pool were conducted, but not with

It was, however, demonstrated that the male
nuch longer period and with much better suc-
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During this season coal-bins and an addition to the hatching-house
were erected, together with a tower for the reception of two tauks for
increasing the supply of water. '

Congress having made an appropriation for the construction of ad-
ditional piers and breakwaters, a pier or embankment running east and
west from the station, about 495 feet, was built for the protection of
the boats and to form, with a connecting pier from the westerly end of
the dike already constructed, a pond for the culture of carp. This work
was prosecuted under the United States Engineer Department.

Alongside the original wharf an additional space of 32 feet by 100
was filled in to give greater wharf facilities and on which to ereet ad-
ditional buildings. On this space has been located an iron oil-house,
10 feet square, in which all the paints, oils, and inflammatory materials
are kept, as being the most remote point from the buildings.

As it has been found advisable to make this station the repair-shop
and store-house for the launches, boats, &e., operating in the Chesa-
peake Bay region, the addition to the hatching-house was converted
during the winter and summer months into a machine-shop. During
the summer and winter the launches, boats, &c., were overhauled and
placed in condition for future operations; and various minor improve-
ments were made at the station to increasc its facilities ‘for accommo-
dating the hatching apparatus, equipment of the steamers, &c., when
not employed in hatching operations.

During the fall a portion of the work constructéed by the Engineer
Departiment was destroyed by a violent storm, and the engineer force
having removed, as the gppropriations were not adequate for the com-
pletion of the work, the damage was repaired by the Fish Comumission
force at the station. .

Oentral Station.—The eggs obtained at the collecting stations on the
Potomac River are forwarded to this station, where they are hatched
and whence they are conveniently distributed by rail in all directions.
The total number of fish and eggs received in good condition at the
station for the season was 19,161,000, which were obtained as follows:

From Fort Washington Station, 17,926,000 eggs; from steamer Fish
Hawk, 865,000 eggs and 370,000 fry. .

The number of fry produced for the season was 13,200,000,

The following summary of production and distribution will be of in-
terest in this connection:

Station. ‘ Eggs obtained. | Fish hatched.
Battery (Havro de Grace, Md,).........cevunrrnnerameeereneanennnn. 4, 617, 500 2, 679, 000
Steamor Fiph Hawk (Potomac River) .. * 3,000,000 800, 000
Tort Washiugtop (Potomac River) ....... ; 19,000,000 | «.oevnnnn.n...
(entral Station {Wasbington, D. C.)...... i 13, 200 000

Total «oe e el ' " 26,617, 500 16,679, 000
. | ~
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Distribution of young shad through Central Station in May and Juno, 1884.

Date. Place of deposit. Stream stooked. No. of flsh.

——
1884,

May 2 Near Woodstoek, Vi . coeieeceeniacanncnns Shenandoah River ............ *250, 000

4 | Frederick City, Md....... .1 Monocacy River.... . *365, 000

8 | Ruppabaunock Station, Va .| Rappabannock River *390, 000

8 | Charlottesville, Va ....... .| Rivanna River.... *250, 000

6 | Rome, G ........ .| Etowah River .. *407, 000

7 | Riverton, Va . .. .| Shenandoah River *300, 000

8 | Tayloraville, Va..... .| Littte River .... *300, 000

8 | Near Greonville, Ala .. .| Patsalign River. *200, 000

8 | Evergreen, Ala.._... .| Sepulgu River *180, 000

0., do........ Burut Corn Cre =200, 000

9 | Milford, Va . Mattapony River *300, 000

10 | Browton, AMv. .cocvvener ioeieiasevnnnanns Murder Creek .. *180, 000

11 | Charlottesville, Va Rivanna River.. *300, 000

11| Toceon, GR . .coeeeecameere oneun .| Savapnah River .. *780, 000

11 | Greenville Court Iouse, S. C Salude River...... .. *750, 000

13 | Seaford, Dol ..oecevenreinnnns Nanticoko River 1250, 000

15 | Glone Ialla, N. Y .. Hudson River *1, 217, 000

17 | Poplar Bluff, Ark.. .| Black River ... *400, 000

17 | Waynoesborough, Va ..
17 | At tho Little Falls, MJd
17 | Nowport, Ark ..
17 | Little Rock, Ark
20 | Luray, Va ....
21 | Near Norwood,
21 | Maiden's Adventu
22 | Mount Jackson, Va .
22 | Chestertown, Md ...
Woadstock, Va. .....

4

23 ' Now Milford, COND «eceeereeraamcnnananns

[S¥3
oc 00

P Quitnian, Ga

_-.| Shenandonh Ri
.| Potowmac River

’l‘homns\'i]lo,Gn-:.. L
June 5 East Bridge, ATiz oooveeeeenniiiiin,

*250, 000
370, 000/

White River *400, 000
Arkansas Rive *360, 000
Hawk Bill Creck 300, 000
Tye River ..... *507, 000
Jumes River .. *507, 000
Shonandoah River *210, 000
. Chestor River .. 1250, 000
.+ Shenandoab Rive *250, 000
Housatonic River *g75, 000
Withlacoochoo River *400, 000
Ochilockonnee River. *440, 000
Colorado River . *353, 000

9 | SOMOrVille, Nod veneeeenncacanaamanannnnn Raritan RiVOr «-voeennnren. .. . 150, 060

I 7 P 13, 521, 000

T N
Product of Central Station. t Product of Battory Station. : Product of stenmer Fish Hawk,

m . . . . .
The distribution covered Dy the above table summarized by river

basins was as follows :

,}‘g the quo.ru,do River of the West, tributnr); to Gulf of California...... U533, 000
h he Mississippi River and minor tributaries of Galf of Moxico........ 3,247,000

a0 T1vers of the South Atlantic slopoe

; ,8 ?10 Chesupeake and its tributaries .
40 the Hudson Rivor, Now York....... .. ..

To the T A \ ;
To 1) Tousatounic River, Connecticut

t¢ Raritan River, Now Jersey ........

1, 500, 000
5,549, 000

1,217, 000

975, 000
80, 000

13,521, 000

¢ T kc. Cola Spring Harbor Station.—In May; 1884, 80,000 eggs were sent
"’. this station from Washington, for the purpose of experimenting
With hatching them in spring water. The eggs were placed in McDou-

ald hzutchiug-

o

jars, with the water at an average temperature of about

ggﬁ‘l‘"a-hr.; a!nd nine days after their receipt 78,000 iry were success-
co ¥ planted in the Nisscquague River, on Long Island. The loss of the
0;%; was \-'l%l‘y slight, being ouly 615, while only about twice as m;?ny
\Vatee fry d]e.d before planting. Owing to the .coolness of the spring
I, no fungus was tound on the dead eggs. It should be stated,
AOWever, that a similar trial, which was made later, proved a failure.
faller account of these experiments will be found iu the Bulletin for

1884, page 198,

5 t'Resu.lts of plenting shad in Georgia waters.—General Young, of Georgia,
ates that the plant of shad made in recent years in tho Oostenauly
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and Etowal Rivers bas been a great success, and that a great many
shad were taken out of these two rivers last spring and the year before.

Concerning the increase in shad in this State, due to propagation, Dr.
H. H. Cary states in his report to the Commissioner of Agriculture for
11883 and 1884 that:

«In 1880, 1,000,000 shad fry were planted in the waters of Georgia,
and in 1881, 1,800,000. This was the work of the United States Ifish
Commission. In three years atter the planting they returned to tind
their spawning-grounds. Of the planting of 1880, 400,000 were released
in the Chattahoochee, at Iceville, near Atlanta. It was not expected
that these fish could pass up farther than Columbus till fishways were
placed at the obstructions at that place. True to their instincts, shad
appeared in 1883 in the Chattahoochee River below Columbus, and were
taken with the hook and Dbait. It is therefore reasonable to suppose
that the fish thus taken were of the plauting at Iceville in 1880, Of the
1,800,000 shad planted in 1881, 1,000,000 were released in the Ocmulgee
at Macon. The fish, of course, were due on their return in the spring
of the present year. 1 have recently visited Macon and made careful
investigation in regard to the expected return of these fish, and I am
pleased to say that I have not been disappointed. While there was no
particular arrangement for catchiug shad—and hence the catch was
light—still they must have appeared in Jarge numbers, as a sporting
gentleman informed me that full-grown shad were taken in cousiderable
nuwmbers, the fishermen standing on the bank of the stream and captur-
ing themwith the dip-net. I mention these facts to show with what facil-
ity a barren river can be impressed by liberal plantings of the shad fry.”
p. The River Herring (Pomolobus wstivalis).

Large quantities of herring are ofteu talken in the shad S(‘lll(,b, and
the opportunity has frequently been improved to impregnate the ‘eggs
and hatch them artificially.

q. The Carp (Cyprinus carpio).

The work connected with the carp may be considered amoung thie most
important of the operations of the Comnission. The good results have
been manifested over the entire country and the demand for the species
is increasing year by year.

The numbear of carp raised in Washington, as reported by the super-
iutendent of the ponds, Mr. Rud. Hesscl, was as fallows:

Place. Seale carp. ‘ Loathor carp. | Blue carp.
[ ; —
NOTth PODA. ¢ ee e riaeiieeeaaieieiiiaeaiiaeeiannn, 24,449
Sonth pond.... .
East poud . .

West pond -
Arsenal pon

No.5suvond. ... . ool ’ 14,370
BT 1 S T P | 2,400
Sand wharf poud ... oo s i e O 4, 000

B4 07 2 N 30, 000 164, 900 20,7790

”-'ib;-i.l.l-l;l-l_cd Iu xddmon to thm I)IHH])-L_)_ 57,()00“ were raised but were killed l;.\' frost in March,
9,
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Distribution of carp from October 28,1884, to March 10, 1885.

LXIIX

State.

Alsbama ..........

inifomia ..........
olorado . .
Connacticut.
Dakota .__.
Delaware ...
1215!-: of Columbia.
Floride, ..., .0
corgia
]llim’{!i:.
ndiana

Ouisiann . L 00
Maine
Marylang DRI
Mansachusotty .0
Michigan .77
l}nn_cnola T
188issippi . .
1isnouri
Ontana. .
Nebragky "
\vevmln. .
Now Mumpghi;
New Jornolv \i.ro

oW Mexico .
§owl‘York .
orth Carplin
Ohio ,...l.olm
({mgcm. .
cunsylvangg
Rhode Inlun(?
South Cargliy,
L'onnesseq | -.

vf‘«l'umnt .
irginig
Wﬂﬂhiugmn'

West Virgini

Wiaconip " -
Wyoming, .’
Mexico ...
Canada ..
England

——————

* Plantod in
t Planted in

The distribution to De]a;\':lre,
sylvania, Virginia, and West Virgjnia was m
of Arkansas, to California, Colorado, Connecti
nois, Indiana, Towa, Kansas, Maine,
S?ta., Missouri, Montana, New Hampshire,
Carolina, Ohio, Rhode Island, South Carolina, T

Total
number
of fish
issued.

. T
| l' No. of fish issued.
Number I}umb(la;: . ———
. R ot of 8, - !

Point of distribution. counties eml:lps To indi- | To Stato
| included. | supplied. lvidual ap:| commis.
[ plicants. | sioners.
[— : —
 Montgomery and Birming- 39 180 3,640 {oceeen. ..
! ham, Ala

Ash Fork, Atiz .ccoevnnaeeenn (] 65 1,270 700
| Saint Lows, Mo., and Mar- 19 140 2,801 |oeeneunnn
| shall, Tex.

Ogden, Utal . .ovvuernncrecnen 16 19

- Denver,Colo..ooveeiennneana-. 16 34
.| Boston, Mass ... ...cecennne (] 30
| Saint Paul, Mion. ....... 20 86

Washington, D.C..... 3 13
...... [ S [ P 13

Jacksonville, Fla ....... 13 85

Atlanta and Albany, Ga 111 820

Chicago, Il ....... ... 84 425

Indianapolis, Ind . 71 250
| Dallas, Tox ....... 8 4

Des Moines, Towa . 68 165

Topeka, Kans..... 67 282

Louisville, Ky ........... ... 2 41

.| Shreveport und New Orleans, 22 51 1,13t 2,700

..

Boston, Mass e 2 2

Washiongton, D.C. 13 58

Boston, Maas ... 10 16

Northville, Mich.. 82 63

Suint Panl, Minn ..., 19 83

Jacksou, Mies ............. 46 22

aint Louis, Mo......... ... 16 23

Garrison, Mont ... L. 8 10

Omaha, Nebr .....oooeaieiaee 28 63

QOgden, Utah .coonen oo, 1 3

Boston, Mass ............. 4 8

New Yook, N.Y ...l 17 7

Albuguerqne, N. Mex........ 10 33 880 |.ocvn...t

Now York, N. Y 3] 109 2,290 2, 000

Charlotte, N. C 63 T 15,110 foooo ...

Columbus, Ohio 73 398 8, 005 2, 900

Portland, Orog. 19 69 1,660 [ceeeennens

Washington, D, b7 438 7,224 5, 800

Boston, Mass .. 1 1 30 |eeenen-nns
P Charlotte, NoCooovieiiiaias - 28 165 3,355 1,700
i Nashville and Chattanooga, 45 201 4,075 |.eeeeenens

T'enn.
Dallas, Austin, El Prso, and 56 182 3,710 {oeecennnn.
Marshall, Tex. .
Sult. Lake City and Milford, 16 ,-150 3,180 'oeeeennnnn
Utah.
| Boston, Mass .....c... 5 9 190 400
Washington, D.C 72 453 7,074 |.eennnnnn
Portland, Oreg., and Walla 15 a1 !
Walla, Wasl.

Washingtow, D.C..ooooniiin 27 o0

Saint Paul, Miun. .. 20 31
I Laramie City, Wyo 1 i

.. b
! 1
et et e ~ 6,310 | 123,918 | 44,080

R, 640

1,970
2, 801

380

107, 048

Tallapoosa River December 13, 1884.
Arkansas and Red Rivors January 4, 1885,

District of Columbia, Maryland, Penn-
ade October 28; to a part
cut, Dakota, Georgia, I1li-
Massachusetts, Michigan, Minne-
New Jersey, New York, North
ennessee, Vermont, Wis-

-
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consin, and Wyeming, in Novewmber; to Alabama, Florida, Kentucky,
Nebraska, Nevada, Oregon, Utah, and Washington, in December; to
Arizona, a part of Arkansas, to Indian Territory, a part of Louisiana,
to New Mexico, and Texas, in January; to Mississippi, February 12,
1885, and to part of Louisiana, March 10, 1885.

Distribution to public waters of scale carp reaved in 1884,

I
Date. Stroam. | Tlace. \ Number.
i l

e e e T T

j
Dee. 13,1884 | Tallapoosa River ... ...l Tallapoosa, Ga ..covnnens ] 1,700
Jan. 4,1885 | Arkansas River. ...I Museoges, Ind. ¥ 900
Jan, 4, 1885 | Red River .... - Donison City, TeX...caeeroereananass | 900
T TS WU SRt | 3,500

. The Goldfish (Carassius auratus).

Goldfish were raised as usual at the carp pouds under the direction
of Mr. Iessel, as follows: In pond No. 1, 3,900 in pond No. 2, 8433 in
3 subdivisions of north pond, 7,900 total, 12,643. During this year fish
were distributed to 524 applicants. .

4. The Golden Ide or Orf ( Leuciscus idus).

This ornamental fish, which occurs in great variety and is very at-
tractive, is cultivated by the Commission for distribution, many per-
sons preferring them to goldfish. There were 700 raised this year at
the Washington carp ponds.

t. The Tench (Zinca vulgaris). ’ i ;
A small number of tench are cultivated in the Washington ponds,
but there is little demand for them. There were 6,000 young produced

_this season,

«. The Catfish (Amiurus nebulosus).

In previous reports reterence has Leen made to the successtul intro-
duction of the catfish (Amiurus nebulosus) into various wafers, their
multiplication, and the very high esteem i which the fish bas been
held as an article of food. In June, one hundred catfish from the
Potomac Riyer were sent to State Commissioner Gosper, of Prescott,
Ariz., to be deposited in the Colorado River.

2. The Clam (Mya arenaria).

The Saint Jerome Station.—Interesting results as to the growth of the
common clam or mananose (Mya arenaria) were obtiained at St. Jerome
after the completion of the ponds. As the pouds were excavated upon
grouud not before submerged, it was found that the young {ry of the
clam which had gained access to the ponds after the spawning season of
the oysters was over had made a sux'.prising]y rapid growth in the sandy
bottoms of the ponds. In seven months it was found that the young
clams would grow to a considerable size, their shells having made a
growth of from 1 to 13 inches in length in that period of time,

. ,
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%. The Oyster (Ostrea virginioa).

The Saint Jerome Station.—As it had been determined to continue the
experiments in oyster culture at this station, which had been acquired
from the Maryland Fish Commission in 1882, Mr. William deC. Ravenel
Was appointed superintendent, and ordered to the gtation, but owing to
the ice blockade in the Potomac River, he did not reach his post until
the middle of February, and early in March he was able to commence
the work of the preparation of ponds.

Dliring the spring five ponds were constructed and provided with
flumes for controlling the inlet and discharge of water on the rise and
fall of the tide. These ponds were from 50 to 60 feet square, and were
located near the dwelling-house ; they were formed by the excavation of
the marsh land adjacent to the cut or canal which had been dredged by
the engineer department. Their average depth was 3 feet at ligh
Water, .

During the spawning season of the oyster, Prof. John A. Ryder was
8ent to the station to conduct personally the experiments. From the
25th of J une, spawn was procured regularly from the oysters taken from
the adjacent pondsand the bay, and after the young oysters were hatched

hey were placed in the ponds, which had been provided with collectors
formed of tiles, slate, shingles covered with mortar, fagots, wheat straw,
Shells, &, Floating apparatus was also used, consisting of tronghs,
Or boxes with permeable ends of cloth, to admit of a change of the water
?Jy the action of the tidal currents. Artificially fertilized ova were placed
10 these boxes with very slight evidence of success.

Into the ponds great quantities of fertilized spawn were introduced
from the early part of July until in September, when it became evident
that the breeding season wasabout at an end. Some spat was obtained
38 aresult of this method. Butsome of the pouds showed better results
than others, the evidence being in favor of those through which there
Va8 the freest circulation of water, The results gave us a very com-
Plete confirmation of the resalts obtained in 1883, at Stockton, Md., and
£8ve promise of further success the next season. That is, it was again
8hown thag 8pat gould be reared in artificially constructed inclosures.

.At Wood’s Holl two ponds were constructed in the fall of 1884, pro-
Vided with very large filters at either end of the ponds. It was believed
that the free access and circulation thus guaranteed would greatly favor
-0_“1‘ Success. The subsequent trial of these ponds showed that the free
Circulation of the water thus established was a very desirable feature, a8
1t seemed that the growth of the adult oysters in these ponds was greaf.sly
favoreq, Very rapid growth was made by the old oysters in thesg in-
closures ; in fact one.half inch of new shell was added to the margin of
the valves of the old oysters in from six to eight weeks. It was also
8hown i the course of these experiments that oysters might be success-

ly grown at Wood’s Holl, a locality in which that mollusk had never,
8T a8 we know, been indigenous.
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The improvements made by the engineer department at Saint Jerome
during 1888 and 1884 caused the inclosure of a spacious pond, covering
perhaps 10 or more acres, which may become a useful adjunct to future
experiments. These improvements also render it possible greatly to
extend the construction of other ponds or inclosed areas for purposes
of oyster culture, though the excavation of the sandy flats for such pur-
poses may be a trifle more expensive than upon the firm, loamy marshes
found in many other places along the shores of the Chesapeake and
Chincoteague Bays.

a. The American Lobster (Homarus americanus).

October 18, Lieut. W. M. Wood procured from Mr. E. G. Blackford,
in New York 125 live lobsters of small and mediuwn size, many of them
being funalcs with a full supply of eggs. They were placed in a tank
through which salt water was circulated, but quite a number died the
first few hours. On arrival in the Chesapeake, the next day, he de-
posited 63 in good condition off Back River light.

D.—ABSTRACT OF THE ARTICLES IN THE APPENDIX.
25.~CLASSIFICATION OF ARTICLES.

In the general appendix to this report will be found a series of forty-
two separate papers treating upon matters relating to the work of the
Fish Commission. These are classified under five headings, as follows:

A.—REPORTS OF STEAMERS AND STATIONS

The first article is by Lieut.-Commander Z. L. Tanner, and gives a
report of the work of the steamer Albatross during 1884, illustrated by
three plates. In this report are also included subordinate reports by
Lieut. Seaton Schroeder, Passed Assistant Engineer G. W. Baird,
Surgeon James M. Flint, Naturalist James E. Benedict, and various tables
of temperatures, specific gravities, stations occupied, records of dredg-
ing and trawling, and lists of fishes, invertebrates, &c., taken. Next
is given a report by Lieut. W. M. Wood on the work of &he Fish Hawk
during 1883 and 1884; and a report follows by Mate James A. Smith
on the work of the Lookout during 1884. The twelve papers which
follow relate mostly to the propagating operations of the Fish Com-
mission, and consist of reports from the persons charged with the work
of propagation, distribution, or investigation. They consist of three
reports on fish hatching, shipping eggs to foreign countries, and re-
ceiving them from foreign countries at the Cold Spring Harbor Station,
by Mr. Mather; the operations at the Northville and the Alpena
Station, by Mr. F. N. Clark ; the salmon-breeding and trout-breeding
work on the McCloud River, by ‘Mr. Stone; the work in Maine in
propagating Penobscot salmon and Schoodlc salmon, by Mr. Atkins;
the shad-hatching operatnons at the Fort Washington Station, by
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Lieutenant Babcock ; the shad work at the Havre de Grace Station, by
Mr. Hamlen ; the work with oysters at the Saint Jerome Station, by
Mr. Ravenel; and a report on the water supply of the station at Wood’s
Holl, by Dr. Kidder.

B.—Txe FISHERIES.

" The fifteen papers in this section are of a somewhat general or statis-
tical nature, giving a view of the fisheries of this country and of
northern Europe. The first article is a report by Colonel McDonald
on the protection which should be afforded by law to the fisheries of
the Atlantic coast. A paper follows on the New England fishery for
8wordfish during 1884, by Mr. A. Howard Clark. Next comes an
article giving the statistics of the United States imports and exports of
fish and fishery products, the tonnage of fishing vessels, &c., for the
fiscal year ending June 30, 1884, compiled by Mr. Smiley from informa-
tion furnished by the Bureau of Statistics. Captain Collins has an
article on the use of gill-nets in the cod fisheries, with a description of
the Norwegian cod-nets and a history of their usein the United Stutes,
illustrated by twelve plates; and another paper giving an account of
the trips of three Gloucester schooners 1o the Iceland halibut fishing-
grounds. The fisheries of Iceland are treated of in four papers, each
being a translation from the Danish. The statistics of the Norwegian
fisheries in 1880 are given by Boye Strom, after which comes a trans-
lation from the Danish on the need of a central management for the
Norwegian fisheries. A valuable paper is given by Dr. Rudolph Lund-
berg on the fisheries of Sw@den, illustrated by a plate showing some of
the kinds of apparatus used. This is followed by an article from the
Swedish by Prof. A. V. Ljungman on the future of {he herring fisheries
on the coast of Bohus; and an other from the Danish Ly Lieut. Carl
Trolle on salting fish in Jutland. The last paper of the section is a
FTanSIation from the Danish on the salting of herring, giving valuable
Information and suggestions in regard to this work.

C.—Fi1sH-CULTURE.

The first of the five papers in this section is u review of the failures
and successes of artificial fish-culture, by Von der Wengen. This is fol-
lowed by a long article, by Carl Nicklas, on pond culture, being spe-
Clally applied to the methods of carp culture in Germany, illustrated
0y forty.four figures and provided with a table of contents and special
lndex. Next is an article by Chas. W. Smiley on some results of carp
culture in the United States, which consists mostly of statements of
Persons thus engaged. An article by Dr. Horst, translated from the
Danish, on the development of the European oyster, is illustrated by
two Plates; and is followed by a statement, translated from the Dau-

1A8h,I;,n oyster culture as seen at the London Fisheries Exhibition, by S.
» Buch, -
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D.—SCIENTIFIC INVESTIGATION.

Of the five papers in this section, the first is a report by J. Walter
Fewlkes, on the medus® collected by the Albatross in the Gulf Stream
region in 1883-84, illustrated by ten plates. The next is an article
on the origin of lLeterocercy aund the evolution of the fins and fin-
rays of fishes, illustrated by eleven plates and eight figures, by John
A. Ryder. DMessrs. Chittenden and Cummins furnish a paper on the
relative digestibility of fish flesh in gastric juice, with tables of their
experiments. Two translations from the German follow, the first on
the migrations of eels, by Dr. Hermes ; and the other being a contri-
bution to the natural history of parasites as affecting certain kinds of.
fish, by Dr. Kerbert.

E.—MISCELLANEOUS.

In this section is a statement of the status of the U. S. Fish Commis-
gion in 1884, by G. Brown Goode; while the appendix is concluded by
a paper from the German on the results of the London Fisheries Exhi-
bition in their practical value for Germany, by Dr. Benecke, being &
general review of the subject and of the articles exhibited.

This series of forty-two papers coutains many of high value, and is
illustrated by nearly one hundred plates and figures. Nine of the
longest articles are provided with special indexes, as it is often desir-
able to issue these papers in separate pamphlet form for distribution to
specialists not interested in the contents of the entire volume.

E.—SUPPLEMENT PO THE REPORT PROPER.
92G.—LIST OF LIGHT-HOUSE KEEPERS RENDERING ASSISTANCE.

The following is a list of the light-houses (with their keepers) at which
temperatures and occurrences of ocean fish have been observed daring
* a portion or all of the present year :

List of light-houses on the Atlantic coast at whick ocean temperatures have been taken during
the year 1834, together with the number of monthly reports made at each one.

Petit Manan light-hounse, Petit Manan Island.

George L. Upton, Millbridge, Me .. oceceee oriiimmromieaiaeecinn e 12
Mount Dosert light-house, Mount Desert Rock.

Thomas Milan, Southwest Harbor, Me ..cceeovmiiriciieimioaceaennnn 12
Matinicus Rock light-house, Penobscot Bay.

William G. Grant, Matinicus, Me ......cimtiiiain e iaieiaenans eeeee 12
S8eguin light-house, Seguin Island, Kennebec River.

Thomas Day, Hunnewell’s Point, Me. ..o oueoiioiiioiiiiiieiamaneioonenes 12
Boon Island light-house, Boon Island, Me. :

Alfred J. Leavitt, box 808, Portamouth, N. H-. e ciiiieieiiiimiaioocanees 12
Minot's Ledge light-house, Cohasset Rocks, Boston Bay. ’

Yrank F. Martin, Cohasset, M888 .. - oe v oot ceiiicieecenenn e 12

Race Point light-house, Cape Cod Bay.
James Cashman, Provincetown, Mass...cacceoceeoecnroncncaacacriancenonee 12
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Pollock Rip light-station, entrance to Vineyard Sound. "
Joseph Allen, jr., South Yarmouth, Mass ..o.c..cueeeieaacccacmsnvececnnnan

Nantucket New South Shoal light-station, Davie New South Shoal. "
Andrew J. Sandsbury, Nantucket, Mass. (Isaac Hamblen, Nantucket, Mass.,

reported August and September) ... ...ece.oaeccacccnc et eonaaccnaons 12

Cross Rip light-station, Vineyard Sound. ”
Luther Eldridge, Chatham, Mass e cceaee cane cmeesnsmns semeaanessancnvens

Booy Depot, Government wharf, office of Light-House Inspector. 2
Benjamin J. Edwards, Wood’s Holl, Mass «. .- .ccceeuenecnnracscomconannens

Vineyard Sound light-station, Sow and Pigs Rocks, '
William H. Doane, 13 Ke;npton street, New Bedford, Mass. (A.H. Bray ro-

Ported for month of JANUATY) - .cvcvr iammmn cmmcas cmeocconns commmrenneane 12
Brenton’s Reef light-station, off Brenton’s Reef and Nowport Harbor. ”
Charles D, Marsh, 54 John street, Newport, R. L.... oo vomecanenemoceonens
Blook Islana light-house, southeast end of Block Island. 12
H. W. Clark, Block Island, R.I .ococuioimtcamenncamces e neceacnanan e
Bartlott’s Reef light-station, Long Island Sound. i
Daniel G. Tinker, New London, CODM ... caue cocceecannessarssnsaanneazaacs
Btratford 8hoals light-house, Middle Ground, Long Island Sound. 2
James G. Scott, Miller's Place, Suffolk County, New York ..... e anes
Fire Island light-house, south side of Long Island. "
Seth R. Hubbard, Bay Shore, N. Y .ecu e cocoenoeanesiiacnromannesuannenses
8andy Hook light-house, entrance to New York Bay. .
R. H, Pritchard, 120 Spencer street, Brooklyn, E. D.,, N. Y.c.oeoceieinnann.
Absecom light-house, Absecom Inlet. : 10

A G. Wolf, Atlantio Ciby, No J «onenmnoonmenaenas semmeeaneaenaanenscannns P
Five-Fathom Bank light-station, off Delaware Bay. "
Willigm W, Smith, Cape May, N, J.ooeiiietiimanacaecoecsrronmiacan

Fourteen-Fcob Bank light-station, Delaware Bay. o 1
. Ed. A, Howell, Delaware City, Del.; and John Lund, Wilmington, Del. .....
Inter-Quarter Shoal light-station, Chincoteague Island.

C. Lindemann, 857 Broadway, Brooklyn, B. D., No Y —ecurecascrannonaenns 12
York Spit light-house, Chesapeake Bay. o
James X. Hudgins, Port HayWo0d, Va..ceerecnae comcar cavanesances caonoces
W°lf'Tl"8p Bar light-house, Chesapeake Bay, Va. 12
Jobn L. Burroughs, New Point, Matthows County, V& «.-eee .eeecr cceesese-
Stingray Point light-house, Chesapeake Bay. a 10
Charles F. Sadler, HUdgins, VB .o oe. .ooeeoeeoeeenene sanens samansamacnsas

indmill Point light-house, mouth of Rappahannock River. 12
Poi James G. Williams, Hudging, Vo «o..oe.eoone oenenennrnnennns semnassmmemnnn
oi

nt Lookout light-liouse, mouth of Potowmac River.
William Yeatman, Cornfeld, St. Mary’s County, Md. (Record began Decem-

DOT 1, 18B4) ... ..ot et e ieen ieeee e eenn cemne e semns aeeaees 1
Body’s Island light-house, north of Cape Hatteras. 12
Peter G, Gallop, Manteo, Dare County, N. C «caet vevevecnnennnns soemmerett
Cape Lookout light-house, Cape Lookout. 12
Denarg Rumley, Beaufort, N. € . .cvueoeoveieen cannen saen caecammcasanancess

Frying-Pan 8hoal light-station, Cape Fear.
John D, Davi, Smithville, N. C.; George D. Walker, Smithville, N. C.; and 12
Henry Swan, Smithville, N. C ...... ... et emerascs e asanossecs esmee s
Rattlesnalke Shoal light-station, off Charleston. 12
John McCormick, Charleston, 8. C .....coiviitcmmecacncrccnnnaaccnsananes

artin’y Indugtry light-station, off Port Royal. 12
John Masson, Beaufort, 8. C

...............................
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Fowey Rocks light-house, Fowey Rocks.

John J. Larner, Miami, FIa ..ocoecier ot oo ot it ciitaeeceescannaneeoneoan - 12
Carysfort Reef light-house, Florida Reefs.

F. A. Brost, Key West, F1a ... ccueimmrimmane caacviie caeeceececcne et eaes 12
Dry Tortugas light-house, Loggerhead Key.

Robert H. Thompson, Key West, Fla ..o oo oin oo 12

27.—LIST OF RAILROADS FURNISHING TRANSPORTATION AT REDUCED
RATES.

It has already been mentioned that the railroads of the country in
general have transported the cars of the Commission at a rate of 20
_cents per mile, this including the fare of five messengers—a figure very-
much less than the usual charge for such service, and showing the
favorable consideration entertained by the companies toward the work
of the Commission. In some cases 10 cents per mile has been charged;
in other cases 5; and again, for many thousands of miles the service
has been conducted without any cost whatever to the Commission. The
only road that charged any more than 20 cents is the Union Pacific, on
the trip to Ogden, Utah, and return, during the latter part of No-
vember.

List of railroads that moved cars, and messengers fo the number of five accompanying, at
the rate of 20 cents a mile during the year 1884,

Miles.
Alabama Great Southern Railway; Chattanooga, Tenn.. ... ..... ... ... 143
Baltimore and Ohio Railroad ; Baltimore, Md ........o.ceiviaei i, 546
Central Railroad of Georgia; Savannah, Ga ... oo iiiioiloL. 239
Charlotte, Columbia and Augnsta Railroad; Columbia, 8. C................. 191
Chicago, Burlington and Quincy Railroad ; Chicago, Il ........._.. e eee e 503
Chicago, Milwaukee and Saint Paul Railway; Milwaukee, Wis.............. 580 °
Chicago and Northwestern Railway; Chicago, Ill...ooooiiaiiiaaiai e 467
Cumberland Valley Railroad ; Chambersburg, Pa ..cooiviiniinnncenoaan. 74
Delaware and Hudson Canal Company; New York, N.Y .......cooiaa.... 123
Delaware, Lackawanna and Western Railroad; New York, N. Y ............. 497
East Tennessee, Virginia and Georgia Railroad; Knoxville, Tenn ............ 1,758
Georgia Pacific Railway; Birmingham, Ala.....o ... . iiih cemmar el .ee- 167
Housatonic Railroad; Bridgeport, Coun ... .. ..o .iiioiiiiirriceceracnns 70
Louisville and Nashville Railroad ; Louisville, Ky...oeeeereoeenionans cann " 338
Now York, New Haven and Hartford Railroad; New York, N. Y. ... ......... 102
New York, West Shore and Butfalo Railroad ; New York, N. Y............... 282
Norfolk and Western Railroad ; Philadelphin, Pa .. .oo.ioivi oo .on. 967
Pennsylvania Railroad ; Philadelpbin, Pa. ... i iivererranenacaceannnn. 7,201
Pennsylvania Company ; Pittsburg, Pa ..o .. .. i iiiiieiieeaann 2,039
Pittsburg, Cincinnati and Saint Louis Railway ; Pittsburg, Pa .............. 3,048
Richmond and Danville Railway; Richmond, Va..oooo oo oiiaieiiiiao.. 957
Richmond, Fredericksburg and Potomac Railroad ; Richmond, V& ... ....... 82
Savannah, Florida and Wostern Railroad; Savannah, Ga ................... 258
Shenandoah Valley Railroad; Philadelphia, Pa_..... .. . .. .. .ooocceo.nn. 239
Terre Haute and Indianapolis Railroad ; Terre Haute, Ind.coce.veevenen.... 1,680
Virginia Midland Railway; Alexandria,Va ............... AU 1,702
Western and Atlantic Railroad; Atlanta, Ga...........cooe. . .. ... e eeeeoan 140 .

B 112 24,393
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Concessions of free transportation for cars and messengers, and every
facility for the convenience and expedition of the work of distribution,
have been afforded by 26 roads. The aggregate number of miles of free
transportation received was 21, 865.

List of railroads that moved cars, and messengers to the number of five accompaning, free
N of charge during the year 1884,

AtChi8011, Topeka and Santa F'6é Railroad Company; Topeka, Kans.

Atl.a,ntic and Pacific Railroad; Albnquerque, N. Mex,

C:h}cago and Grand Truuk Railway; Chicago, Ill.

S:ll.lcago, Milwaukee aud Saint Paul Railway ; Milwaukee, Wis.

Chicago and Northwestern Railway; Chicago, IlL

Detroit, Grand Haven and Milwaukee Railway ; Detroit, Mich.

De.troit, Lansing and Northern Railroad ; Detroit, Mich.

Flint and Pere Marquette Railroad ; East Saginaw, Mich.

Grand Rapids and Indiana Railroad ; Grand Rapids, Mich.

Grand Trunk Railway ; Montreal, Canada.

Great Westorn Railway of Canada; Toronto, Canada.

International and Great Northern Railroad.

La‘.ke‘ Shore and Michigan Southern Railway; Cleveland, Ohio.

Michigan Contral Railroad ; Dotroit, Mich.

M.lh\'nukee, Lake Shore und Western Railway ; Milwaukes, Wis.

Missouri Pacific Railway; Suint Louis, Mo.

Northern Pacific Railroad ; Saint Paul, Minn,

Ofegoll Railway and Navigation Company ; Portland, Oreg.

Richmonq and Alleghany Railroad; Richmond, Va,

g‘)‘me, Watertown and Ogdensburg Railroad ; Oswego, N. Y.

qa-lnt Louis, Iron Mountain and Southern Railway; Saint Louis, Mo.

Spartanburg and Ashville Railroad; Spartanburg, S. C.

U:Xﬁ.s and Pacific Railway ; Dallas, Tex.

W ab Centufl Railway ; Salt Lake City, Utah.

W{L ush,. Saint Louis and Pacific Railway ; Saint Louis, Mo.
18congin Central Railroad ; Milwaukee, Wis.

The Union Pacific Railway moved a car from Kansas City, Mo., to

l(‘)iden, Utah, and from Ogden to Council Bluffs; Iowa, at a somewhat
educed rate, 2,328 miles.
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L—REPORT ON THE WORK OF THE UNITED STATES FISH CON-
MISSION STEAMER ALBATROSS FOR TIIE YEAR ENDING
DECEMBER 31, 1884.

By Lizur.-Coamanprr Z. L. Taxsen, U. 8. N., COMMANDING.

The Albatross was on Skinner & Sow’s Marine Railway, Baltimore,
M., at the close of my last report ending December 31, 1883, for the
Purpose of cleaning and painting her bottom.

fl‘ho weather on January 1, 1884, was unfavorable for our work, being
rainy and misty, followed on the 2d by severe cold, which not only in-
terfered witl putting on the paint, but delayed its drying on the frosty
surface of the iron. Wo succeeded, however, in getting on two coats,
the first of red lead, followed by one of white zine; and lowered her from
the railway into the water on the evening of the 5th, although the Jast
coat of paint was not thoroughly dry. The ice was forming rapidly in
the bay ang harbor, and we feared it would cause us scrious delay if we
Yewained longer on the dock. As it was, we found it between two and
three inches thick when we left the Larbor the following morning, and
Wwere obliged to force our way through it, seraping the fresh paint fromn
the vessel’s sides and bottom several feot below the water-line.

. Arriving at Hampton Roads at 12.20 a. . on the Tth, we anchored
il daylight, then steamed up to the navy-yard, Norfolk, Va., and
IuOO‘I‘ed to the coal whart at 8.40 a. m. We went to Norfolk to escape
the ice, to finl up with coul, and to meet the naturalists, who joined us at
that port. The coal was on board on the evening of the 9th, and the
vessel ready for sea. -

Our destination was the West Indies, where, under the direction of
the Burean of Navigation, Navy Department, we were to be employed
M surveying, deep-sea sounding, &e. The Hydrographer and the Chief
of the Bureau of Navigation considered it desirable to have the Carib-
bean Sezm sounded, its currents and temperatures observed, besides
other investigations in that region which could be made only by i
Steamer completely fitted for the work. The Navy had no available
\'ess?l at the time, and knowing that the Albatross was emipently
Qualified to perform the rather difficult task, the Chief of the Bureau rc-
quested her services for the winter,

1 3
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- The following correspondence will explain the arrangements finally
made with the Bureau of Navigation, and also the instructions under
which we were about to sail :

BUREAU OF NAVIGATION, NAVY DEPARTMENT,
. Washington, D. C., November 27, 1883.
Sir: Referring to our conversation of a few days ago, I have the
hounor to ask whether it will be practicable to obtain the use of the U.
S.T. C. steamer Albatross this winter, for the purpose of making surveys
and examinations in the Caribbean Sea under the direction of this
Burecau.

Very respectfully, J. G. WALKER
. G, 41v,

. Chicf of Bureau.
Prof. SPENCER I. BAIRD,
Secretary Smithsonian Institution, Washington, D. C.

U. 8. CoMMISSION oI IS AND FISHERIBS,
Washington, D. C., December 1, 1883.

Sie : In reply to your letter of November 27, I beg to suy that it will
give me much pleasure to authorize the use of the steamer Albatross
for the performance of the service desired by the Navy Departmnent—
namely, of prosecuting soundings and surveys in the Caribbean Sea.

The steamer isnow being placed in a thorough state of efliciency and
equipment at tho expense of the U. . Ifish Commission, and in the
event of her entering on your work it is to be understood that all
expenses of maintenance and repairs are to be borne by the Navy De-
partment during hor term of service; and that the vessel is to be re-
turned to the Commission at the navy-yard in Washington or in New
York by the 1st of May next, with clean bottom and in an equally por-
fect condition, and ready for service.

Captain Tanner will be duly instructed to carry out any plan of oper-
ations you may designate as being desired by the Department.

I bhave the honor to be, very respectfully, your obedient servunt,

S. I'. BAIRD,
Commissioner.
Commodore J. G. WALKER,
Chicf of Bureaw of Navigation, Navy Department.

BUREAU or NAVIGATION, NAVY DEPARTMENT,
Washington, D. C., December 14, 1883.

SIR: I have the honor to acknowledge with thanks the receipt of
your letter of the 1st.instant, authorizing the use of the Ifish Cominis-
sion steamer Albatross in the prosceution of surveys in the Caribbean
Sea, under the direction of the Burcau of Navigation, provided that
all the cxpenses of maintenance and repaivs are to be borne by the
Navy Departwent during the term of her service, and tho vessel to be
returned to the I'ish Commission at Washington or New York by May
1st next, with clean bottom and in a condition as good as that in which
she was received. )

In reply 1 have the honor to state that all expenses of maintenance
and repair of the vessel during the term she is under the direction of
the Bureau of Nuavigation will be borue by the Bureau, sud the vessel
will be returned to the IFish Commission, cither at New York or Wasli-
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Ington, by {he 1st of May next, with clean bottom and in as good con-
dition as she shall be when received, accidents and the wear and tear
of time and legitimate service excepted.
Very respectfully,
J. G. WALKER,
Chicf of Bureau.
Prof. 8. T. Barrp, : fof

Commissioner.

BURrRtAU oF NAVIGATION, NAVY DEPARTMENT,
Washington, December 21, 1883.
. lSIR: In reply to your letter of the 15th instant, requesting a formal
Statement of the character of the service desired from Lientenant-Com-
"}:l}ulcr Tanner in the Albatross, I beg leave to inclose the instructions
t“ihmh have been prepared in this Bureau for his guidance during the
“me that e shall be employed in obtaining the information desired by
1¢ Navy Department.

){\s‘ It is understood that Licutenant-Commander Tanner is to do
8”’:"‘"1 work for the U. 8. Fish Commission during his cruise in the
wt(l)-l";bb.ean Sea, it is expected that in case he should be delayed by that
M T Ky the support of the steamer during such delay will be borne by

16 Fish Commission.

Very respectifully,
J.G. EVALKEBR,
hicf of Burcau.
Prof. SPENCER T. BAIRD, o
Commissioner, U. S. Fish Commission, Washington, D. 0.

BUREAU OF NAVIGATION, NAVY DEPARTMENT,
Washington, December 20, 1883,
on will be gnided by the following instructions during the
you are employeid in making the examinations desired by this

 SIR: Y
time that
3urean.

8()1]1Ltllm-'a line of triverses from the island of St. Thomas, along the
the '1:)81(](5 of the island of Porto Rico, from the vicinity of the shore to
Vorw § fathom curve. As the south part of the-coast of this.lslanq is
]g imperfectly known, the traverses should extend to Aguila Point.
a )u-" A line of decp-sea soundings from the west end of Santa Cruz to
th(], O“'t south of the east end of Porto Rico, in order to ascertain if
3 t-i(: }hl‘=bl)(ls are connected, as the temperatures found by the United
t0 i ¢s Coast and Geodetic Survey steamer Blake in 1879, would seemn
0 indicate,
qul‘]"l‘))l')“ Ag}lil:m Point run a line of deep-sea soundings across the
taken 'e(u} Sea to the island of Blanquilla. The soundings are to be
ot { '1”' such distances as the contour of the bottom may suggest, but
]vlﬁg '¢ more than twenty-five miles apart. .
Cm;‘,,'? the island of Blanquilla run ‘traverses from the 100-fathom
Oca]?t"? the shore, as far as Curagao, making an examination of the
At ébs_on whieh the sea is reported to ¢ break.”
ro lléagao you can probably obtain coal. .
and l_I:Tl uragao run a line of deep-sea soundings to the 1sland. of Beata,
islanq gt.fgflverses tq the 100-f'at'lxom carve along the south side of t}le
SOll‘th of A{fﬁt{’)a’z 22‘11ug0, sounding carefully over tho reported dangers
an]&l'((l)m Santiago de Cuba to Kingston, Jamaica, stop off Morant Point
evelop tho reported shoal off the point, marked 8 fathoms.
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Fram Kingston run a line to Santa Marta, New Granada, taking in
the doubtiul shoal on the way.

Make an examination of the mouth of the Magdalena River, for
whiech special instructions are sent you.

Irom Savanilla run traverses along the coast to Aspinwall.

From thence proceed to Cape San Antonio, west end of Cubaj take
deep-sea soundings oft Cape San Antonio, in order to determine defi-
nitely that the reported dangers do not exist, and determine the exact
longitude of the light-house on Cape San Antonio, if possible.

Deep-sea soundings will be valuable whenever they are not already
on the charts furnished you.

It is of great importance that the depths, temperatures, and currents
of the main Caribbean should be investigated, and the suggestions for
the lines of deep-sea soundings ave for that purpose.

The necessary expenditures for coal and otlher supplies required while
engaged in the duty strictly under this Bureau will be charged to the
appropriation, *Special Ocecan Surveys,” Navigation, 1883-84. As
this appropriation is limited in ammount, it is expected that you will use
great care in economizing coal and other supplies.

It is understood that this Bureau is not to be ¢harged with the ex-
penses of the ship while you are engaged in work not under its cog-
nizanpce.

Very respectfully,
J. G. WALKER,
Chief of Burcawn.

Licut.-Commander Z. L. TANNER, U, 8. N,

Commanding U. 8. Ifish Commission Steamer Albatross.

BUREAU OF NAVIGATION, NAVY DEPARTMENT,
Washington, December 26, 1883.
SIR : During the time you are engaged in surveying work in the
Caribbean Sea, it is expected that you will inake an examinatiou of the
euntrance to the Magdalena River and of its channels as far as Barran-
quilla, United States of Colombia.
The inclosed copies of letters from the Secretary of State and the
United States consul at Barranquilla show the necessity of the work,

Very respectfully,
J. G. WALKER,
Chicf of Burean.
Lieut.-Commander Z. L. TANNER, U. S. N,
Commanding U. S. Fish Commission Steamer Albaiross,
Washington, 1. C.

U. S. CoMMISSION OF IM1s11 AND FISHERIES,
Washington, D. C., December 27, 1883.

Sir: I have forwarded to you the communications from the Navy De-
partment, embodying the information which it desires to obtain, and on
account of -which it has been determined to send the Albatross to sea
for a winter’s cruise,

You will use your best endeavors to “solve as many of the problems
presented by the Department as practicable, within the limit of time
allotted to your cruise.

You are instructed to return to Washington as early in May as pos-
sible, 80 as to be able to make a cruise in northern waters by the begin-
ning ot June. This, of course, is subject to such contingencies a€ may
devélop themselves hereafter. |
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In returnivg by way of Cape San Antonio it will be well to make a
run into the Gulf of Mexico aud spend o short time in making sound-
Ings and dredgings therein, for the purpose of obtaining a general idea
of the natural history and the fisheries of the Gulf, preliminary to a
more lengthened visit to be made hereafter, .

In connection with the work of soundings you will take occasional
bauls of the dredge and trawl, and preserve carefully sach numbers of
Specimens as the naturalists may recommend. >

In addition to the purely physical work asked for by the Navy De-
bartment, or constituting a part of the general plan of research of the
Steamer, you are iustructed to do what is in your power towards obtain-
Ing a knowledge of the natural history of the shores and waters visited;
giving such facilities to those connected with this department as may

¢ in accordance with the best interests of the expedition. -

It is considered particularly important to sccure a fair representation
of the shore fauna of the Caribbean Sea and its surroundings, as there
'S much to be learned in regard to areal distribution of the various
Species of animals and plants.

Where practicable, a small boat-dredge should be used from the
launch, as’ likely to furnish many shallow-water species of interest to
8cience.

An important branch of research consists in the investigation of the
Darasites of the larger fish, such as sharks, swordfish, &e. These
should, as far as possible, be secured and carefully overhauled for this
object. The jaws and teeth of the larger sharks should also be pre-
served after having been properly identified.

In the department of marine birds, there is alarge field for research,
there being many species of gulls, petrels, herons, cormorants, gannets,
&c., of which bu little is known.

Reptiles, freshwater fishes, and the various species of mammals should
also be secured. .

At@ention is invited to the study of the cetaceans; and, if 1.)1'acn<-,d,’b1e,

rawings and photographs should be taken and the crama properly
breserved. -

Whenever an opportunity presents itself of obtaining aboriginal
relies, in the way of articles of stone, pottery, &e., care should be taken

0 secure them. lllustrations of the handiwork. of the modern tribes of
the coast, especially such as relate to their methods of hunting and fish-
mg, should also be gathered.

Fossil remains of any kind, minerals, specimens of rock, &c., are very
desirable.

I would advise that whenever a convenient opportunity occurs, tho
dried specimens, such as skins of birds and mammals, jaws of fish, &e.,

¢ transmitted to Washington, so as to relieve the store-rooms of the
Steamer. Such objects should be addressed to the ¢ Smithsonian In-
Stitution, Waghingtoun, D. C.,” and, as far as possible, sent by way of I\{eW

ork,. in which case they should be marked ¢ Care of Collector of Cus-
toms,:’ Wwho should be advised of the same. .

A formal statement of the fact and mode of shipment should always

accoml%:;uy cach sending.
ery respectiully
§ respectiully, SPENCER F.. BAIRD,
Commissioner.
Captain TANNER,

U. 8. Steamer Albatross, Baltimore, Md.
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The following officers were attached to the ship and made the cruise
in the West Indies:

Z. L. Tanner, lieutenant-commander, U. S. N., commanding.

Seaton Schroeder, lieutenant, U.S. N., executive officer and navigator.

S. H. May, lieutenant, U. S. N.

A. C. Baker, lieutenant, U. S. N.

C. J. Boush, ensign, U. S. N.

R. H. Miner, ensign (junior grade), U. S. N.

L. M. Garrett, ensign (junior grade), U. S. N.

A. A. Ackerman, ensign (junior grade), U. S. N.

C. G. Herndon, passed assistant surgeon, U. S. N,

C. D. Mansfield, paymaster, U. S. N.

George W. Baxrd passed assistant engineer, U. 8. N,, in charge of
machinery.

Petty officers.—S. M. McAvoy, John Hawkins, John Bergesen, Walter
Blundell, machinists ; Charles Wright, master-at-arms; George B. Till,
equipmeht yeoman; N. B. Miller, apothecary; George A. Miller, pay-
master’s yeoman ; Frank L. Stailey, engineer’s yeoman.

The crew numbered 59 men.

Mr. James E. Benedict was attached to the vessel as resident natu-
ralist, with the following-named gentlemen as assistants:

Willard Nye, jr.

Ensign R. H. Miner, U. S. N, in charge of department of fishes.

Ensign L. M. Garrett, U. S. N,

Ensign A. A. Ackerman, U. 8. N,,in charge of department of geology
and mineralogy.

) We left the navy-yard, Norfolk, Va., at 7 a. m., January 10, and pro-

ceeded to sea. The weather was clear and p]easant with hght westerly
breeze in the morning, backing to SSW., and increasing to a strong
wind during the latter part of the day.

Having passed Cape Henry, we laid a course for a reported danger
marked ¢ Orion,” on the eastern verge of the Gulf Stream, off Hatteras.
We entered the stream in latitude 35° 48’ 48/ N., longitude 74° 09’ 00"/
W., the temperature of the water rising fromn 540 to 670, ﬁnally reach-
in g 710 F.

The following morning we had strong winds to moderate gale from
S8W., with heavy confused swell, the sea becoming more regular later
in the day. We were on the position of the shoal above-mentioned
about noon, but did not consider it advisable to sound under the cir-
cumstances. A lookout was kept at the mast-head for anything that
might indicate shoal water; but there was nothing seen, although the
weather was clear and the sea heavy enough to mark a shoal any-
where within the line of vision..

Having passed the above position, a course was laid for another
danger marked “Ashton,” in latitude 33° 50’ 20" N., longitude 71° 42
00” W., and at 10.25 p. m. on the 11th we sounded in 2,953 fathoms, '
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the bottom being a light chocolato ooze, rich in foraminifera. The
sounding was finished and we started ahead about midnight for still
another danger marked ¢ Persoveranza? It was our intention to sound
at meridian on the 12th, but a southerly gale was blowing and the sca
was 80 bigh that it was not considered advisable. )

We had heavy rains during the day, and between 10 and 11 p.m.
came a heavy shower with very large drops, a sure indication under the
circumstances, ’both in the Atlantic and Pacific, of a shift of wind to
t!xe westward. The barometer ceases to fall and frequently begins to
Tise durivg such a shower, preceding the change of wind from a few
m}nntes to an hour or more. At 11.10 p. m. the wind veered to WNW,
with clearing weather, and later {o NE. with a long heavy swoll. The
ship had been in the trough of the sea most of the time since leaving
Hatteras, and, the wind bucking to the southward, fore-and-aft sail only
could be carried. The behavior of the vessel under the adverse cir-
cumstances was admirable, the heaviest lurch being 340 to port and 22°
to starboard.

“At9.50 a. m. on the 13th we sounded in latitude 310 15’ 227 N, lon-
gitude 670 39’ 10/ W., tho position assigned to the ¢ Perseveranza ”
shoal. We found 2,787 fathoms, and brought up light chocolate-cotored
ooze containing but few foraminifera. It is needless to say that shoal
water was not the origin of this reported danger. There was a heavy
swell, the spray frequently flying over the stern while we were sounding,
but the vessel was held in position witbout difficulty and without un-
usual strain on the engines except occasionally when the propellers were
thrown out of water. The lashings of the rudder chains were, however,
8oon carried away by tho force of the sea.

Wae took the trade-winds during the night in latitude 290 007 007 N.,
from SE. to ESE., light to gentle brecze ; the long, rolling swell from
the NE. still continued. At 8.41a. m. on the 14th we sounded in 2,957
fathoms, latitude 28° 17 07" N., longitade 660 17* 37/ W.

ét 11.48 a. m. on the 15th we sounded in 3,006 fathoms, yellow clay,
latitude 240 35/ 14/ N., longitude 65° 13/ 07"/ W., on the position assigned
Fo the danger marked ¢ Mourand,1773.” There were already two sound-
ings near the same spot, H. O. No. 21, one 3,560 fathoms and the other
2,850, but the danger still remaining on the chart led us to suppose that
8ome doubt existed as to the ucduracy of these soundings, and to settle
the matter we concluded to take another, which proved conclusively
that shoal water does not exist in t{hat locality. )

The trades continued light from SE., and the NE. swell having
left us we had practically a smooth sea. Two soundings were taken
on the morning of the 17th; the Grst in 3,468 fathoms, latitude 19°
15/ 00" N., longitude 65° 07/ 00" W., and the other in 1,902 fathoms,
latitude 180 59 00 N., longitudo 650 07/ 007 'W. They wero taken to
d.eﬁ"e more fully the slopo\mrth of' St. Thowmas and to £ill blanks 1n &
line of soundings already plotted on 11. O. No. 40. Tlaving completed
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the last sounding, we laid a course for St. Thomas, arriving at merid-
jan.  An officer was sent to call on the United States consul, V. V.
Smith, esq., who returned to the ship with him. At 3 p. ., accom-
panied by the consul, I made an official visit to the governor, Oberst
Arendrup, and daring the call obtained permission for the scientists to
shoot birds, &c., on the island. The governor expressed a desire to
render us every assistance in his power.

Showers of rain were of frequent occurrence, this being the rainy
season, which, it is said, lasts from about November until April. The
rains and 1)'1rtmlly cloudy weather temper the atmosphere, and, was
it not for the constant moisture, the climate at this season would be
perfect.

Preparations were made for coaling, and on the 18th we took on board
92 tons of double-screened Cardift coal, for which wo paid $7.75 per
ton stowed in the bunkers.

The scientists were thus far successful and anticipate excellent re-
sults {rom their labors here.

Mechanics commenced work in the boilers on the morning of the 19th
and finished on the 23d. On the evening of the 22d, accompanied by five
oflicers, I dined with the governor of St. Thomas, and on the following
day bhe paid an official visit to the ship, carefully inspecting all her
appointments, including the scientific apparatus. We received many
courtesies from the government and people, and were greatly indebted
to the United States consul for advice and assistance, not only in the
ordinary business of the ship, but in making scientific collections. He
even acted as pilot and guide to alagoon in a remote part of the island,
where many interesting specimens were procured.

We left St. Thomas at 7 a. m., January 24, and at 8.43 a. m. sounded
in 516 fathoms 12/ SSW. of the light-house. The following lines were
then run and soundings taken every 5: SSW. (mag.)50’; N. by W. &
W. (mag.) 45/, and SW. } W. (mag.) 25, developing a connecting ridge
between Santa Cruz and Porto Rico having from 578 to 933 fathoms of
water on it, 2,000 fathoms or more being found on cither side. Serial
temperatures were taken both cast and west of the ridge.

T'resh winds were encountered after we left the islands, with frequent
squalls of wind and rain and the short chopping sea peculiar to the
Caribbean. At 10.10 p. m. on the 25th we started on a course SE. } E.
(mag.), sonnding every 25/, The deepest water—2,690 fathoms—was
found the first cast in latitude 170 15/ 30/ N, longitude 65° 26/ 30" ‘W,
the depth decreasing gradually to Aves Island, which we reached at
11.30 a. m. on the 27th. It was our intention to locate the island and
give the naturalist an opportunity to examiue it, but on approaching
within a mile of the lee beach we found the surf much too heavy to
adimit of landing with safety.

The island is small and low, not over 10 feet in height, with afow low
bushes, and near the eenter two rough board houses and a tall flagstatt
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on which were hoisted the Venezuelan colors. Several men were Sceil
about the buildings, but there were no boats visible, and they did not
seem’ to expect us to attempt a landing. These men are left here during
the winter to collect guano, which is shipped in the summer months
when the trades are light and the sea smooth. Several huge piles of
the fertilizer were seen near the beach ready for shipment.

The anchorage is on a white sand and coral spit ranning off from the
SW. end of the island, and can be seen at a distance of two miles from
a ship’s deck, showing white water. The bottom can be seen distinctly
in 15 fathoms 1} miles from land. We found 355 fathoms 1/ west of
the island, and after passing the anchorage laid a course S. by L. 4 L.
(mag.), sounding every &'. At 2.45 p. m. we put the trawl over in G383
fathoms, latitude 150 24/ 407 N., longitude 63° 31/ 30" W. At5 .
m. the trawl was landed on deck, after a very successful haul, contain-
ing numerous specimens of rare corals, fish, sponges, &c. The boat-
dredge usually attached to the tail of the trawl came up full of the‘ 00z0
of the sea-bottom, which proved to be particularly rich in foraminifera,
brincipally globigerina.

After the trawl was up we resumed our course, sounding at intervals
of 25/, getting from 684 to 871 fathoms, until at 9.16 a. m. on the 28th,
after putting tho trawl over in 690 fathoms, latitude 13° 32/ 40 N.,
longitude 620 54/ 00 W., we hove it up und found it had not reached
the bottom. A cast of the lead showed that we had deepened the water
125 fathoms.

Our soundings developed comparatively shoal water south of Aves
Island, but did not determine whether we were traversing the crest of
2 ridge or a plateau. - The sudden increase in depth on our casterly
course demonstrated that we were near the eastern slope, and to deter-
Wine its angle we ran 20’ SE. § B. (mag.), sounding every 10’, the depth
1ncreasing from 815 fathoms at the point of departure to 1,028 fathoms
at 10’ and to 1,686 at 20’. Soundings on the chart in 1,700 fathoms to
the eastward of our position showed that we bad reached the normal
. depth between the islands, so we changed the course to SW. & w.
(mag,), sounding every 10, intersecting our line from Aves Island 25/
to the southward of the point at which we left it, but the clevation had
terminated. The soundings continued with remarkable regularity from
1,634 to 1,642 fathoms for nearly 40/, when we changed the course to
SE. by 8. (mag.), sounding cvery 25/ until the south end of Granada
bore Ii. 35 distant. Here the water began to shoal, and soundings were
taken every 5 up the slope, then every 10/ to the vicinity of Boca
Gmnde, the entrance to the Gulf of Paria. . 00

At 1.07 p. m., January 29, latitude 110 48' 30 N., longitude 62
_17' 30" W., we sounded in 1,140 fathoms, and put tho trawl over, veer-
g to 1,800 fathoms on the dredge-rope. It dragged lightly for half an
h.0l1r aud then suddenly fouled, either by coming in contact \\:lth some
Obstruction or burying in the mud. The bridles came up with a por-
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tion of the tail lashings, which were the last to part; but the trawl was
lost. :

At 6.30 a. m., January 30, we put the dredge over in 73 fathoms,
Jatitude 11° 07/ 00/ N., longitude 62° 14 30 W,, and landed it on
deck at 7.20, the frame being Lent and the netting torn by coming in
coutact with coral patches, There were, however, several interesting
specimens brought up.

We entered the Boca Grande at 2 p. m. and took two casts of the
lead at points where negative sonndings were shown on the chart, and
at & p. m. anchored oftf Port of Spain. An officer was sent to the United
States consul, J. Fowler, esq.,immnediately after our arrival,and,although
quite late, he visited the ship the same evening, returning with the
officer who called on him.

We hauled fires during the night to stop several leaks in the Doilers.

During the rainy season, from about April to November, the trades
are from east or south of east in Port of Spain, and from NE. during
the dry season, which continues from November to April. The present
season is exceptional, as the trades are still east and the rains continue.

At 11 a. m. on January 31 1 called with the United States consul on
the governor, Sir Sanford Freeling, and during the visit obtained a per-
mit for Messrs. Benedict and Nye to use firearms in making scientific
collections. The naturalists were at work in various directions, and on
board ship we were busily employed rewinding the wire on one of the
working reels and reeling a supply on the spare reels.

We made inquiries on shore about the caverns inhabited by the gua-
charo birds (Steatornis caripensis) in the vicinity of Mono Island. Sev-
eral people had visited them in the samer time, but thought it would
be impracticable to enter them at this season, as they were exposed to
the full force of the sea, which was always more or less rough in winter.
They all referred us to Mr. William Morrison, postmaster of Mono, as
the person best able to give information or assistance. As it was de-
sirable to procure specimens of this rare bird for the Smithsonian Insti-
tution, we left the ship at 7.30 the following morning in the steam-cutter,
with the dinghy and skiff in tow, for Mono Island, about eleven miles
from the anchorage. Messrs. Garrett and Ackerman were dropped off
Gaspar Grande, in the skiff, to land and examine that island, Messrs.
3enedict and Nye forming the party with me in the cutter.

We were fortunate in finding Mr. Morrison at home, and willing not
only to give information, but to act as guide and assist us in every
possible way. He first piloted ns to a cave on the west side of Mono
Island, inhabited by fishing-bats, where six of them were shot and
placed in alcobol.  We continued our course around the island to tho
Mono passage, procured the services of a native with his canoe, and
then went to a cavern on Trinidad Island, about the center of the pas-
sage above-mentioned. This was inhabited by large nambers of the
cave birds of whiclh we were in search,  Sceveral attempts were made
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to enter ; in fact, two or three birds wero shot, but it was impossible to
recover them, as a heavy surf broke through the entire length of the
cavern. As they could not be reached inside the cave, Messrs. Bene-
dict and Nye remained to watch the entrance and attempt to shoot
Some as they came out at night, Mr. Morrison offering to furnish thel¥1
Vith a boat and lodging. They succeeded in shooting a single speci-
men, which they brought on board the following morning. Mr. Nye
Wwas confident that, with their experience of the past night, they could
do better if they had another chance. :

We were employed during the day swinging ship under steam to ob-
tain compass errors, and towards night wo dropped Messrs. Benedict
and Nye, with a party in charge of Lieutenant May, U. S. N., ncar the
Cave for a final attack on the birds. The ship, after finishing compass
observatious, anchored in Dehert Bay, Mono Island, for the night.
The party returned from the cavern about 8 p. m. with one morc bird,
Which was shot by Mr. Nye as it flew out. Others were killed, but could
10t be found in the darkness and the dense thicket.

There is a larger cave on the north side of Huevos, an island near
by, inhabited by these birds, but the approach is impracticable during
the winter months.

At 5.45 a. m., February 3, we got under way, steamed out of Dehert
Bay into the Gulf of Paria and took threo hauls of the trawl; the first
two were successful, but during the third the trawl fouled on a coral
DPatch and was lost, together with 300 fathoms of rope.

After entering the Caribbean we laid a course NW. (mag.), sound-

ing cvery 10/ for 45/, then NW. by W. § W, 125/, sounding every 205"

'his course was taken in order to ascertnin whether spurs run off to-
the northward from Los Testigos or Blanquilla. Having completed
the line, we hauled up to NE. 3 N. (mag.), sounding overy 25/, to de-
termine the western slope of the ridge before mentioned, extending to
the southward from Aves Island. S

Our course was nearly head to wind and sea, which red uced the SPC‘C}l
and increased our coal exponditure considerably, but wo thought it
advisable to ascertain the extent of the elevation referred to. We
reached the summit in 652 fathoms, then kept away to NW. 3 W. (mag.),
Sounding as before, until we reached 2,000 fathoms, then every 50’ to
latitude 160 3¢ 201 N., longitude 66° 41/ 007 W. in 2,501 fathoms. \7\.’0
then rau W, 4 8. (mag.) 76, and at 1.45 a. m., February 7, sounded in
2,458 fathoms, latitude 160 35' 20 N., longitade 680 00 30" W. After
the last sounding tho course was changed to SSE. 3 E. (mag.), and
soundings taken every 50’. A set of serial temperatures and wnt:'r
8pecimens were taken during tho afternoon in latitude 150 027 00 Ny
longitude 67013’ 20" W. Our soundings showed o gradual inercase n
depth as wo went to the southward, and there is a probability that the
greatest depth will be found in the southern portion of the Sea. o 11/

At 415 p. m., February 8, latitude 120 54/ 40" K., longitude 66 1t
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00" W., wo sounded in the position assigned to breakers reported in
1870 by IL D. M. S. Ancona, and found bottom at 2,768 fathoms. At
12.51 a. w. the following day we sounded in latitude 120 10’ 30" N.,
longitude 660 117 00# W, in the position assigned to & “vigia,” reported
in 1803, and found bottom at 2,707 fathoms. An intermediate sounding
between the two reported dangers gave 2,814 fathoms.” The positions
of the above soundings were determined by astronomical observatious
during clear weather. A lookout was kept at the mast-head in daytime
and an extra lookout at night, which, by the way, was bright moon-
light, but there was no sign of shoal water discovered, and, whatever
may be the origin of the breakers reported, they cannot be attributed
to that cause. A possible solution may be found in the fact that stroug
currents prevail in this locality, and tide rips or even overfalls might be
found under certain conditions. '

The Lottom has been generally yellow ooze, very rich in foraminifera,
but the deep soundings of the 8th developed a yellow or brown clay
almost wholly devoid of organic matter. After completing the sound-
ings above-mentioned we started ahead, S. by W. (mag.), to pass between
Orchilla and Los Roques. A sounding was taken at 3.30 a. m. and
another at 6.20 a. w., latitude 110-49 00 N., longitude 66° 16/ 50" w.,
the west end of Orchilla Island bearing cast 6/. The above is an astro-
nomical position, and shows both Orchilla and Los Roques to be placed
about 4/ too far west on 1I. O. chart No. 40.

Trom the last position we ran S. by W. § W. (inag.), sounding every
15/, until reaching the mainland about 107 to the eastward of La Guayra,
then NW. by W. } W. (mag.) for Curagao, sounding as before. The
water shoaled gradually from 774 fathoms 6’ west of Orchilla, to 135
fathoms within 5 of the mainland, increasing to 1,040 fathowms 56’ N'W.
(mag.) from La Guayra, and shoaling again as we approached Curagao.
The latter port aud islands to the eastward are also about 4’ toofar west on
H. O. chart No. 40. The soundings were continued to a point 600 yards
south of the entrance, where 74 fathows was found. While in the: act
of sounding we were boarded by the harbor-master, who acted as pilot,
and at 3.05 p. ., February 10, we anchored in the Schottegat, in 104
fathoms, near the U. 8. 8. Vandalia. Boarding officers visited the ship
from the Vandalia and the Alkmaar, a Dutch station-ship, with offers of
assistance and tendering the usual civilities of the port.

The trade-winds were brisk to fresh in the vicinity of St. Thomas,
with heavy swell, both wind and sea moderating as we went to the
southward. Moderate to gentle winds were experienced after leaving
Aves Island. Rain squalls were of frequent occurrence from St.
Thomas to Trinidad aud for two days after our arrival in that port.
After that, for a while we had but few light showers.

The currents of the Caribbean north of latitude 13° N. we found thus
far to trend to the southward of west about 1’/ per hour, somewhat
stronger near St. Thomas and Porto Rico, and weaker towards the
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center of the Sca. o the southward of latitude 130 N. they trend to
the northward of west, and between Trinidad and Blanquilla north-
west from 13/ to 3’ per hour. Between La Guayra and Curagao it was
about W. by 8. to W. 4 per hour.

There were neither birds nor fish observed between St. Thomas and
Aves Island, but from the latter point to Trinidad small iying-fish and
Hocks of sea-birds were seen daily. TFlying-fish wero also seen in the
central part of the Sea, but no birds till we approached the islands,
where we frequently observed them in great numbers in search of food.
Two dolphins and two sharks reprosent the larger marine life seen thus
far in the Caribbean.

During the 11th I paid official visits to his excellency N. Van den
Brundhof,'governor of Curagao, Capt. Rush R. Wallace, U. 8. 8. Van-
dalia, and Capt. A. Barou Collot &’Escury, commanding the Dutch

sloop of war Alkmaar. Captain Wallace visited the ship during the
afternoon.

The naturalists were out collecting both on shore and in the lagoons.
During my call on the governor 1 obtained permission for them to use
firearms and shoot specimens for scientific purposes.

Preparations were made for coaling, and at 6.20 a. m. the following
day we got under way and went alongside the brig IFlorence, of Sund.er-
land, and commenced work at 8§ a. m., taking 84 tons on board during
the day. Coal is handled here in small wooden tubs, holding an aver-
age of 40 pounds, making it slow work. We finished at 11.30 &. m. on
the 13th, having taken on board 11913%& tons of double-screened
Q“Pdiﬁ' coal, for which we paid $10 per ton, American gold, delivered
I the bunkers. We returned to the anchorage betwoeen noon and 1
D. ., hauled fires, and blew down the port boiler for repairs. )

Capt. A. Baron Collot @’Iscury made an official visit to the ship.
The American steamer Caracas left with mails for the United States,
aud the record of soundings to date and other-reports were forw'arded
by her. .’

At 10 o’clock on the morning of the 14th the governor of Curagao and
barty visited the ship and made a thorouglh inspection of the vessel
and her apparatus. Dr. Herndon, Mr. Benedict,and I lunched with the
governor on the 17th. The repairs on the boiler and engine were cotn-
Dleted on the above date and preparations made for sea.

The temperature ranged from 71° to 82° during our stay, and at our an-
chorage, where the trade-winds had a clear sweep, the weather was very
comfortable. We usually had several passing showers during the day,
Which tended also to temper the atmosphere. We were entirely f:-co
from mosquitoes and flies, which is quite unusual in the tropics. Theo
naturalists were successful, both ashore and afloat. . .

We left Curagao at 7.20 a. w. on February 18, and ran line of
soundings in a southerly direction to the mainland, the greatest d?pt‘lli
being 738 fathoms, The government and people of Curagao will wate
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with peculiar interest the results of this line of soundings, as it will go
far towards solving the problem of a much-needed supply of fresh water.
The relation this island bears to the mainland has been heretofore un-
known, the general impression being that it was an isolated volcanic
peak, having no conncction with the watershed of the contignous coast
of Venezuela. In this case water would not be found by sinking arte-
sian wells. On the other hand, if connected with the mainland by a pla-
tean or neck of land having a moderate depth of water over it, wells
might be sunk with a fair probability of success. An effort was made
recently by the colonial government to ascertain the depth of the chan-
nel, but without suceess. The vessel sent on that duty, being supplied
only with the ordinary deep sea lead and line, failed to reach bottom.
When the governor learned that we intended running this line of sound-
ings he requested me to furnish him with a list of the depths found,
which I have done, forwarding it from Kingston, Jamaica.

During the afternoon we made a haul of the dredge in 122 fathoms,
and of the trawl in 208 fathoms, in the channel above-mentioned, with
but moderate succeess. A few specimens were, however, secured from
both hauls. The small amount of life on the bottom of the Caribbean
compared with that off the New England coast has been a constant
surprise to us during the cruise. We extended the line of soundings
across the channel to a point-five miles from the coast; then stood to
the northward and westward, sounding at short intervals, until at 11.30
p. m. we made the light on the cast end of Oruba, recently crected by
the phosphate company that is working the rich deposits on that island.
The greatest depth found on this line was 4535 fathoms.

At 1 a.m. the following day a course was laid NNW. (mag.) for Alta
Vela, a small island on the south coast of Santo Domingo. Sound-
ings were taken at intervals of 107, 20/, and 257; and at 9.10 a. m. we
sounded in latitude 13° 17/ 45" N., longitude 700 01/ 007, W., with a
deptly, of 1,701 fathoms, the bottom Leing composed of foraminiferous
ooze and coarse coral sand.  The wind awd-sea being moderate, and in-
dications favorable, we put the small beam-trawl over, veering to 2,800
fathoms on the dredge vope. It was landed on deck again at 2.25 p. m,
with a few sponges, shrimp, small fish, &ec., indicating anything but
rich ground. Soundings were continned at varying intervals, the wind
and sea gradually increasing uuntil the morning of the 2Ist, when we
passed a few miles {o the westward of Alta Vela and Jaid a course NW,
4 W. (mag.) for Cape Jacmel, sounding at intervals of about 16/,

The deepest water found hetween Curagao and Santo Domingo was
2,694 fathoms, in latitude 1:3° 40/ 20/ N, longitude 700 10’ 45" 'W. The
Dbottom was brown ooze without a trace of foraminifera. The average
depth was about 2,300 fathoms until within a short distance of the land,
when it shoaled rapidly to 302 fathoms four miles SW.3 W. of Alta Vela;
the next sounding, 16/ distant NW. by W. 1 'W., revealing 2,434 fath-
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oms, the greatest depth between Curagao and this place, with the sin-
gle exception before mentioned.

The live was extended to Jacmel, showing bold water to the cape;
then 60’ south crossing a ridge which extends westward from Alta
Vela. We then ran a line NW. 3 N. (mag.) 40', crossing the line of
the ridge above-mentioned, but found it had terminated or changed its
direction, as we carried a uniform depth of about 2,400 fathoms.

We then steamed 18 WSW. (mag.) and sounded in 2,400 fathoms,
brown ooze, latitude 170 39/ 30 N., longitude 730 22/ 15" W., “ Leighton
Rock awash,” 11. O. chart No. 36, being located in latitude 170 37/ 007 N,
longitude 730 21/ 00 W. After another run of 15 NW. by W.3 W.
(wag.) wo sounded in 2,369 fathoms, brown ooze, latitude 17° 48/ 00" N.,
longitude 73° 34/ 15" W,  Loos Shoal” being placed in latitude 170 45/
00 N, longitude 73° 30’ 00 W., H. O. chart No. 36. These shoals were
searched for in 1872 by H. M. S. Philomel and Plover, and, being unable
to find them, they were expunged from the Admiralty charts, but as they
were still shown on I1. O. charts, we considered it advisable to settle
the matter beyond all dispute by ascertaining the actual depth in the
localities assigned them. '

The soundings south and west of Jacmel were taken during the prev-
alence of strong winds and heavy confused seas. An casterly current
of # to 1 knot per hour was encountered in this locality and added not
alittle to the exceedingly uncomfortable swell. It occurred to me more
thflll oitce that under certain conditions heavy tide rips or overftalls
might be encountered, giving color to reported dangers.

Another sounding was taken 9’ south of Point Abagou in 1,039 fath-
ows, and then a line run 30’ W. } S. (mag.), sounding every 10’; then
NW. 1w, 13/, and SSW. (nag.) 53, sounding at intervals of 15, for the
burpose of eliminating a large number of negative soundings appearing
on the chart, also to examine two shoals referred to in H. O. publication
No. 63, vol. 1, p. 226, as follows : -

“ More recent soundings of 16 fathoms have been reported in latitude

17° 45/ 00 N., longitude 74° 39’ 00 W., and also in latitude 17013’ 00"
N., longitude 740 58’ 00" W.”
i We found 803 fathoms within 3 miles of the former position and 1,120
1't‘lthoms on the position assigned to the latter, demonstrating coucll.l-
81‘\'e1y that shoal water does not exist in the positions named. It is
Lighly probable, however, that much less water may be found west and
horth of this locality. The wind and sea moderated as we left the coast,
aud we finally lost the easterly current. ,

¥rom our last position we ran 15 NNW, (mag.) and sounded in 968
fathoms, and 1hen changed the course to N. by E. (mag.) for 70/, sound-
g at intervals of 15 except in one case, when a sounding of the
Blake intervened. A reference to this line will show the bottom to bg
very uneven in this locality, and a depth of 262 fathoms in lutitvude 18
18"30" N,, longitude 740 53’ 30 W., about 10 SI. by 1. from Ravassd,

H. Mis. 6S—2
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is something of a surprise. The water deepens to 1,040 futhoms 15/ to
the northward and eastward of the island, and to 1,347 fathoms 8/ NW. of
Jape Dame Marie. From this point we ran E. by N. 60/, sounding at
intervals of 20, the second cast giving us 1,974 fathowms and the third
342 fathowns about 10 to the westward of Gonaive Island. *From this
point we steamed N. by E. } E. (mag.) 20/, where wo found 800 fathoms,
and 20/ W, by 8. (mag.), 502 fathoms, which was of course a surprise.
Frowm this point we ran a line WNW. (mag.) 76/, sounding at intervals
of 20’.  Tho maximum depth found in the windward passage was 1,923
fathoms.

At 12.40 p. m., February 25, we sounded in 1,639 fathoms, green sand,
latitude 190 45/ 00" N., longitude 756° 04/ 00/ W, took serial temperatures,
and at 2.50 p. m. put the trawl over, veering to 2,400 fathoms, landing it
ondeck again at 6.35 p. m., having made a successful haul. There were
a variety of sponges, some very lurge shrimp, one fish, numerous shells,
small crabs, holothurians, and an interesting octopus, the arms all of
the sume length and conuected by a membrane. The color was cherry-
red on its head, becoming gradually darker towards the extremities.

After the trawl was on deck we started ahead, sounding at various
intervals along the southern coast of Cuba during the night. The wind
was light, with smooth sea. Heavy clouds hung over the island and
frequent bright flashes of lightning were seen.

The light of Santiago de Cuba was sighted at 12.40 a. ., and the
vessel was hove to soon after till daylight, when we steamed in and
anchored in the harbor at 8 a. m., February 26. A boat was sent for the
United States consul, John C. Landreau, who visited the ship. Board-
ing-officers were rcceived from the Spanish iron-clad ram Sanchez Bar-
caiztagui, from the captain of the port, and health officer.

At noon, accompanied by the United States consul, I made an official
call on the governor and the captain of the port, and at 1.30 p. m. [
called on the commander of the Spanish ram, who returned the visit at
3 p.m. A mail was received from the consulate, provisions taken on
board, and at 9.30 a. m. the following day we got under way, stood out
of the harbor, and made ten hauls of the tangles in scarch of Penta-
crinus. Several hauls were made before we succceded in getting a
specimen. I'inally, however, after working until late in the evening,
we procured four fine ones in perfect condition. We left the ground
relactantly, for we wished to procure a large supply, but the small
amount of coal in the bunkers admonished us to be moving towards
Kingston without further delay.

We ran a line SSE. § E. (mag.) 93’ in the direction of Navassa,
sounding atintervals of 10/ to 20/.  The maximum depth, 2,275 fathoms,
was tound 44/ from Santiago de Cuba light-house. The soundings grad-
ually decreased to 870 fathomns about 6 from Navassa, from which point
we ran a line W. 3 8. (mag.) 30’ sonuding at intervals of 15/, the first
cast giving 1,015 fathoms, and the second 620 fathoms, 7 L. § N. from
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Formigas Banks. A line was then ran SSW. § W, (mag.) 50, sounding
at intervals of about 12/, The gareatest deptl, 1,158 fathoms, was found
midway between the banks and Morant Point, the last cast on the line
- giving 450 fathoms 10/ ESE. 1 E. (;nag.), from the light, whick was in
full view. . .

) Having located the ship accurately with reference to the above-men-
tioned light, wo started ahead at 4 a. m. running a line ESE.  E. (mag.),
sounding at short intervals, toward a shoal marked as follows on H. O.
chart No. 35, « 8} shoal,” and eoncerning which the following references
are made in H. O. publication No. 63, pp. 226 and 227 :

“Several reports huve been received of banks in thé windward chan-
nel.  H. M. brig Renard in 1805 sounded in 18 fathoms for five miles on
an eagterly course on a bank considered to be 16 miles in length in
latitude 170 44/ 607 N. and NI. 27/ from Morant Cays.

.“Mr. John 8. Holt, master of the brig Georgia, reports in 1867 that on
?“S Passage from Kingston, Jamaica, toward Navassa Island he sounded
I 14 fathoms of water, and from the color of the bottom he judged that
Sf)l.ne Dlaces on the bank had aslittle as 8 or 10 fathoms of water. The po-
Sition of the shoal Lic gives as latitude 17046 00/ N.,longitude 7545/ 00"
W., Point Morant bearing by compass W.by N. 28 miles. Thereis doubt-
less a shoal in this vicinity, and the attention of navigators is called to the
desira,bility of obtaining and publishing its exact position and extent.”
) Although the above positions differ somewhat from each other and
i‘rom that found by us, they evidently refer to the same bank. We
found 21 fathowms on the northern end of the shoal ESE. 3 L. (mag.)
about 32 from Morant Point light-house, in latitude 170 44’ 00" N.,
lougitude 750 50’ 00 W. 1t is about 9’ in length NNE. 3 E. and SSW.
$ W., and from 3 to 4/ in width, The least water found was 17§ fathoms.

After finding the shoal as mentioned above, we anchored a boat with
aflagat her mast-head, and ran lines ot soundings-off and on until dark,
When, owing to our nearly empty bunkers, we wero obliged to start for
bort intending to complete the examination on our way to Savanilla.
E:eavmg the southern edge cf the bank, we ran a line W. by N. (mag.)
98, sounding at intervals. The depth of water found the fiest cast (3
SE. of an 18-fathom soundin gonthe edgoe of the bank) was 360 fathoms,
Increasing to 838 fathoms 33 to the westward, tho greatest depth on
the line, 875 fathoms, being reached ¢/ farther to the westward, from
400 to 700 fathoms Leing found throughout the remainder of the line.
Port Royal light bore NNW. $ W. (mag.) 7 distant at the last sounding
on the above line, which-gave 484 fathows. Another and the last cast
betore entering port gave 400 fathoms 2 NW, by N, (mag.) from the
Dosition above-mentioned and quite near the bank. A coursc Was
then laid for the entrance, and we reached quarantine without diffi-
culty. We were detained there about half au hour before satisfactqry
arrangements could be made in the absence of & bill of health, which
We had omitted to procure at the last port. Our own certificate Was
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finally accepted and we went on to Kingston, where we anchored at 1.22
p. m. A boat was sent for the United States consul, George L. Hos-
kinson, who came on board. A visit was also received from an oflicer
representing the commandant of the naval station at Port Royal, with
offers of assistance. A large mail was received from the consulate.
Immediate inquiries were made for coal, and at 9 a. m., March 3, we went
alongside the English steamer Grip Fast lying at tbe coal whart and
coaled ship across her decks. At 1 p.m. Ileft the ship, and, accom-
panied by the United States consul, made an official visit to the gov-
ernor, Sir Henry Norman, and at 2 p. m. lunched at King’s IHouse with
the governor and his family. At 4 p.m. I called on the commandant
of the naval station at Port Royal, the ¢all being returned the follow-
ing day by Licutenant Swan, R. N., representing the commaundant in
his absence. We finished coaling at 3.15 p. m. and left the -wharf]
anchoring in the harbor. The fires were then hauled and repairs
commenced on the boilers; other repairs were already under way, and
having expended our sounding-shot, a fresh supply was ordered. At
1.50 p. m. March 5 the governor and aid-de-camp visited the ship and
made a thorough inspection of the vessel and her apparatus.

The trades, which had been light since our arrival, increased to their
full force on the 6th, and continued during our stay. The breeze would
spring up between 8 and 9 a. m., attain its greatest force about 2 p. m.
and the least about 7 or 8 p. m. A heavy swell came up with the wind,
which made communication in the harbor with small boats rather a
difficult matter. Our steam-cutter and gig, however, made us practi-
cally independent of wind and sea.

We usually bad one or more showers during the day, and in Santiago
de Cuba we had heavy rain.  The showers continned in Kingston until
the strong trades set in, when they ceased, and we had several dry
days in suceession, an unusual occurrence since our arrival in the Carib-
bean.

The naturalists were busily engaged collecting during our stay in
port and found it excellent ground, the best in many respects that we
had found in the West Indies.

Repairs on the boilers were finished March 10; engineers and pay-
master’s stores on board, and the sounding-shot, the last articles to
complete our outfit, were received on the morning of the 11th, and at
11.40 a. m. we got under way and proceeded to sea. Arriving near
the edge of the bank, we put the tangles over, but unfortunately they
fouled on the bottom and were lost,.  We then ran a line of soundings
S. 1 E. 15 at rarying intervals, crossing the center of California Bauk
in 26 fathoms. At 6.40 p.m. we sounded in 966 fathoms, sand, lati-
tude 170 36/ 10 N., longitude 760 46/ 05/ W,, and put the trawl over,
landing it on the bottom at 8.20 and on deck at 10 p. m., after a suc-
cessful aul.  Onerather remarkable specimen was a large carthenware
jar, with its surfiaces pretty well covered with worm-tubes.  We steamed
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about 5’ to the northward and eastward during the hanl, and, starting
from that point, ran o line directly to Morant Cays, BSE. § E. (mag.)
42, sounding at short intervals. At 11.45 a. m., March 12, we anchored
In 4 fathoms under the lee of Northeast Cay,and sent the whale-boat with
The naturalists, in charge of Lieutenant May, with instructions to land if
1t could be done without risk, otherwisc to return to the ship.

The trades were Dlowing fresh and a lieavy swell set around the ends
of the cay, causing a break on the beach that made landing impracti-
cable without danger of staving the boat on the coral lumps. The
temptation to land on this (to the naturalists) virgin soil was very
;.:Ijeat, but Licutenant May, having in mind the safety of the boat, very
Wisely returned. Getting under way we ran a line of soundings in
various directions from the cays to the shoal which we had examined
on the 29th of February, and, although the sea was too rough to permit
& more cxtended reconnaissance, we developed the fact that the bank
referred to is an extension of Morant Cays.

At 8.35 . m. we turned our head to the southward and ran a line S.
by E. about 140 to a group of negative soundings, in the midst of
Which we cast the trawl in 2,295 fathoms, latitade 150 18 30" N.,
¥°“‘.»Iitude 750 22/ 307 W, then continued the line about SSE. 3 K. (mag.)
10 the direction of Santa Marta.

*/_\t 9.41 a. m., March 15, we sounded in 2,057 fathoms, on the position
assigned a doubtful shoal, I1. O. chart No. 36, i@ latitude 12011/ 30" N.,
longitude 740 27 307 W, and, it is needless to say, failed to discover
any indications of shoal water. '

We then ran o live 8.3 L. (mag.) 60/, passing’ about. 12/ to the west-
Ward of Santa Marta light-house, sounding at frequent intervals as we
approached the coast, then stood off NW. # W. (mag.) 35/, sounding
at intervals of 15/, then S. 4 W. for the mouth of the Magdalena River
and Savanilla, anchoring off the Iatter place at 8.28 a. m., March 16.

i We had strong winds to moderate gales after leaving Morant Cays,
from L. to ENI. in the northern Caribbean, and NE. as we approached
the Colombian coast. The heavy winds were accompanied by rough
S‘eas, making the work of sounding an exceedingly critical operation.
The sounding-wire parted several times during the night of the 11th
and morning of the 12th in 2 most unaccountable manuer, losing either
lt_sad or sonuding-rod and a thermometer with more or less wire each
time. We were inclined to blame the splices at first, but soon found
that we must look further for the cause. In the meantime we cha-l_lgcd
reels, leaving the solution of the mystery until the following day, when,
after reeling the wire off, the drum was found to Le collapsed. The
metal was neither Lroken nor cracked, but the ceuter simply settled
down on the bolts, the sides retaining their form. There would have
been little or no harm arising from this had not the edges of tho drum
draw.n away from {he sides, leaving suflicient space for & tarn or two
of wire, which became so firmly fixed, when reeling in, that 1t would
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part Defore clearing itself while sounding. I think this condition was
not caused by any sudden strain, but that it has been gradual, from the
fact that we have been troubled with slack turns from time to time when
taking very deep soundings.

The instructions of the Bureau of Navigation contemplated the cxam-
ination of the bar at the mouth of the Magdalena River, but we found it
impracticable to accomplish anything with ship’s boats at this season of
the year, when the trades are at their height. The worst sea we have
encountered during the cruise was a few miles to the northward of this
bar.

I went to Barranguilla on the morning of the 17th, called on the
United States consul, Thomas M. Dawson, esq., and with his assistance
had interviews with ship-masters, steamsbip agents, &c., with reference
to the conditions and character of the bar.

TFrom the information obtained and froin personal observation, my
opinion is that a survey with ship’s boats is impracticable during the
winter months; May and June being the most favorable. Jixaminations
may, however, be made at any time with a sea-going tug of moderate
draught. A survey of the bar would he of nocommercial benefit after the
expiration of a few weeks. Vessels drawing cight feet of water or less
may enter at any time with comparative safety, simply keeping clear of
the breakers; with from 8 to 12 feet draught it would be prudent to ex-
amine the bar before enteging, and for greater draught an examination is
imperatively necessary before attempting to cross.

In 1875 the bar cut away, giving about 30 fect, and steamers began to
cross and aseend the river, continning to do so until 1880, when, owing
to the risks of grounding on the bar or detention in the river, they dis-
continued the practice, and now all anchor at Savanilla, or Salgar, as it
is locally called.

Merchandise descending the river must be transhipped from the river
steamers to the railway at Barranquilia and transported about 12 miles
to Salgar, where it is transferred to lighters, which are towed about 3
miles to the shipping at Savanilla anchorage. There are no facilities
for the rapid handling of freight, and with but five lighters to trans-
port the cargoes of seven steawship lines calling regularly at the port,
it is no matter of surprise to see vessels detained a week or more, losing
valuable time and frequently missing connections.

The Government of the Republic and the people of Barranquilia real-
ize the necessity of providing a wore practicable outlet for their great
river, and with this end in view surveys have been made for a deep-water
terminus of the Bolivar Railway. At a new harbor recently surveyed,
called Puerto Belillo, a pier is projected where steamers can lay along-
side and discharge into cars or receive freight from them direct.
There is 30 fect of water at the end of the pier and 26 feet 200 feet in-
side. The length of the extension is about 53 miles on level ground, -
with no serious engincering difficulties, and the harbor is easy of ap-
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proach, perfectly protected from the prevailing winds, and of ample sizo
for the present or future commergeo of the port. This, it seems to me, 18
the most practicable and economical method of solving (what is to Bar-
ranquilla in particular) a vital problem, the total estimated expense
for extension and pier being only about $1,000,000. .

The trades were blowing fresh during our stay, getting up a consid-
erable swell between the anchorage and railway terminus, thus making
Communication with ordinary ship’s boats very tedious. Here again we
had reason to appreciate our admirable little steam-catter, which en-
abled us to come and go at pleasure.

On the 19th instant, accompanied by the United States consul and
Vice-consul, I made official visits to the President of the State {who was
in Barrauquil]a at the time), the governor, and military commandant.

We left Savanilla at 8.15 a. m. on the 22d, and ran a line of soundings
Ww. £ N. (mag.) 52’ to the position in which the U. S. S. Powhatan
Teported shoal water, latitnde 11° 11/ 00" N., longitude 750 50/ 30" W.,
where we found 1,176 fathoms, the water having deepened regularly
Since leaving port. From this point we ran a line S. 3 E. (mag.) 40/,
and being then 16’ W. by N. (mag.) from Cartagena light-house, in 825
fathoms, we stood off shore WSW, (mag.) 43/, then SSE. (mag.) 51/ to
& point 77 NW. 3 N. of TFuerte Island, where we found 38 fathoms.
Soundings were taken at intervals of 10/ to 15/ since leaving Savanilla,
and in running the traverses off and on shore, the change in the depth
was gradual, making it cxtremely improbable that shoals exist outside
of the shore reefs. :

At 3.30 p. m. we started on a line W. } N. (mnag.), sounding at inter-
vals of 5/ to 20/ while crossing the bay at the south of which lies the
Gulf of Darien. At 4 p. m. we cast the trawl in 42 fathoms, green mud,
Jatitude 9o 307 15" N., longitude 76° 20’ 30" W.; and at 4.55 anot;he'r
haul was made in 155 fathoms, green mud, latitude 9° 30 45" N., longi-
tude 760 25/ 30 W., both hauls furnishing us a-sémall number of good
8pecimens, :

Strong trades and a heavy sea followed us till we passed Cartagena,
Wwhen the wind died out and the sea moderated, causing a marked
Change in the motions of the vessel, which was duly appreciated by all
on board,

The line was continued sounding at various intervals to Aspinwall,
Where we arrived at 2.565 p. m. March 26. A boat was sent for the
United States consul, but the dispatching of a steamer which was to
8ail during the afternoon prevented his coming on board. He sent off
Yord, howerver, that several deaths had occurred recently from .w.lmt;
had been called malignant malarial fever, but which, in his opinion,
Was yellow fever. Pending farther investigations orders wero given
that there should he no communication with the shore, except when it
Was absolutely necessary in carrying on the ship’s duties.



24 REPORT OF COMMISSIONER OF FISI AND FISTIERIES.  [22]

Dr. Herndon made inquiries the following day and satisfied himself
that the cases referred to were yellow fever; and although he was un-
able to learn of the existénce of any cases at that time, he advised
every possible precaution. We followed this advice as strictly as pos-
sible, no one leaving the ship except on duty.

On the morning of the 27th we went alongside of a vessel just arrived
from Liverpool with coal for the Pacific Mail Steamship Company, and
took on board G0 tons, returning to our anchorage in the evening. The
strict quarantine observed prevented the naturalists from making col-
lections at this port, which I expeeted would be the most fruitful, owing
to the facility with which they could reach the interior by the railroad.
Ensign A. A. Ackerman was detached by telegraphic orders from the
Navy Department, and subsequently assigned to duty in the Greely
Reliet Expedition. His departure restricted the scope of our investi-
gations, as he had charge of the departments of botany, geology, and
mineralogy. Necessary repairs on the boilers detained us several days
after we were in other respects ready for sea. The quarantine having
been maintained until we departed, there was little opportunity for col-
lecting specimens.  Such as could be taken from the ship were, in fact,
the only ones secured.

We left Aspinwall at 9.30 a. m., April 2.  Steaming out about 5 miles
from the anchorage, we put (he dredge over in 25 fathoms, with slight
success, the bottom Deing apparently smooth and bard, where we ex-
pected mud. Thinking the trawl might do better, we put it over, about
5 miles to the northward, in 34 fathoms on smooth bottom, but soon
dragged on to foul ground, where it canght frequently, and, after heav-
ing it up, we found the net a wreck, but the bag still beld a large vari-
ety of corals, sponges, fish, crabs, ophiurans, &c., three or four fino
specimens of free crinoids being considered special prizes by Mr. Bene-
dict. The tangles, with a boat-dredge attached, were put over in 130
fathoms about 2 or 3 miles from the latter position, but came up perfectly
clean, indieating a smooth, hard bottom, or a mud so thin that it all
washed through the dredge-net.

After the tangles were np, & line of soundings was started NNW. &
W. (mag.) for Old Providence Island, about 240 miles distant. Casts
were made.at intervals of 10 to 25 miles. Starting with 707 fathoms,
17 miles from Aspinwall, the water shoaled to G611 fathoms at 27 miles,
reaching the maximum, 1,900 fathoms, 77 miles from port, then shoaled
gradually to 339 fathoms close to the reef off the SW. end of Old
Providence. We made the island at 8.30 a. m. on the 4th, and anchored
in Catalina ITarbor at 3.50 p. m. -

We called here for the double purpose of procuring supptics and giv-
ing the naturalists an opportunity of examining the fauna of this iso-
lated island, I wished also to give the officers and erew an opportunity
to stretch their legs on shore after their long confinement on board, very
few of them having been out of the sbip since leaving Kingston.
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This was in old times the favorite resort of buccancers, and the ruins
of their fortifications, even some of their ancient cannon, are still to be
seen. A glance at the beautiful little harbor of Catalina and its sar-
roundings reveals the wisdom of its selection as a rendezvous by the
lawless freebooters. The island is entirely surrounded by dangerous
reefs, and the entrance to the harbor is narrow, somewhat tortuous, and
was commanded by their batteries on shore. Ample supplies of wood,
water, fresh meats, fruit, and vegetables were procuared from the inhab-
itants, with whom they made it a point to be on friendly terms. Its
location near to but outside the great routes of comierce made it par-
ticularly valuable for their purpose.

The island belongs to the United States of Colombia, and has a pop-
ulation of about 800, the Indian Llood predominating, but there is a
large African element. The Iinglish language is universally spoken,
and the Protestant religion is the only one professed by the people.
Schools are maintained, and it is the exception when a native is anablo
to read and write.

There is no physician on the island, and the lack of proper medical
attendance causes great suflering among the inhabitants. Dr. Herndon
bad a room fitted up on shore, and gave his whole time to the sick who
came or were brought to him, the ship furnishing such medicines as
could be spared.  As soon as we anchored, an oflicer was sent on shore
to call on the magistrate and inform him of our mission. He received
the officer very cordially and offered cvery assistance in his power.
The naturalists began work at once and succeeded in making a very
creditable collection. Quite a large variety of fish were procared for
Specimens, ayl an ample supply for oflicers and crew was caught with
the seine. Iresh beef, poultry, sweet potatoes, yams, and fruit were
Plentiful at fair prices. Tortoise-shell and cocoanuts are articles of ex-
port. The climate during the dry season, from November to May, is
tewpered by the trades, which blow constantly, and is probably unex-
celled by that of any island in the West Indies.

We left the harbor at 6 a. m. on the 9th instant, and, after clearing
the reef, laid o course of NNE. 2 E. for a doubtful bank 109’ distant, in
latitude 140 53/ 00" N., longitude 80° 20/ 00 W., sounding at fntervals
of about 11 wmiles. We put the tangles over, with a boat-dredge at-
tached, in 382 fathows, latitude 13° 34’ 45" N., longitude 81° 21 107
V\T. The tangles came up quite clean, but the boat-dredgo was filled
With a compact mass of white ooze, very rich in foraminifera. The
Water increased gradually in depth to 1,151 fathoms on the reported
bank where it was supposed to break at times. The sounding was made
at 4.:30 a. m. on the 10th instant, and the spot carefully Jocated by astro-
homical observations before leaving it.  The soundings wero quite reg-
ular, but, to make a sure thing of it, wo sounded b miles to the south-
ward of the position in 1,069 fathoms, and again 6 miles to the northward
I 971 fathows, after which we changed the course to NW. by N. (mag.)
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sounding at varying intervals, the water shoaling gradually to 511
fathoms 15 miles from the eastern edge of a bank lying between Thun-
der Knoll and Rosalind Bank. Wae crossed the bank before mentioned
in from 19 to 24 fathoms, coral, and laid a course NW. 3 W. (mag.), for
a vigia, marked on H. O. chart No. 394 in latitude 18° 30’ 00" N., longi-
tude 83° 16/ 00 W., sounding at intervals as usunal.

The trawl was lowered at 1.22 p. m. in G533 fathoms, yellow ooze, lat-
itude 150 28’ 30" N., longitude 80° 36’ 00 W. Serial temperatures and
water specimens were taken to 500 fathoms. A few deep-sea fish and
small crustaceans were all that were brought up, the bottomn being
almost destitute of marine life. .

Several boobies (Sula) were flying around the ship, and finally one of
them alighted on the forecastle, when it was caught by one of the men,
who, after amusing himself and shipmates awhile, tossed it overboard, ex-
pecting it would take itself off as quickly as possible; but, to our surprise,
it returned immediately, alighting on the rail where nearly every man of
the crew had congregated to watch its performance. It did not seem
to be distressed in any way, and went deliberately to work rearrang-
ing its plumage, which had been somewbat ruffled by handling, calmly
surveying the noisy crowd of men gathered around it. They tried to
feed it, offering everything that could be found, but nothing seemed to
suit its taste. It would not submit guietly to being handled, but made
no attewmpt to fly away, and, although tossed overboard six times during
the afternoon, it returned as often, invariably alighting in the same place
among the men, where it finally took up its quarters for the night, re-
maining till 6 o’clock the following morning, when it left without cere-
mony and was not seen again. I relate this incident, as it is the first
instance of the kind in my experience at sea. -

The line of soundings was continued during the 11th, the depth in-
creasing gradually to 920 fathoms 75 miles from Thunder Xnoll, then
dropped off to 3,169 fathoms at 105 miles. This was the greatest depth
found in the Caribbean, and the sounding was made under adverse cir-
cumstances. On the first trial, the stray-line parted after something
over 200 fathoms had run out, the sounding-rod, water-bottle, and shot
being lost. Tt is difficult to explain this accident unless we lay it to a
shark or some other fish, as the strain on it at the time did not equal
one-tenth of its tensile strength. On the seeond attempt, all the wire
was run off' the reel without reaching bottom and the shot had to be
reeled in; more wire was added, and finally the sounding was taken.
The bottom was a light yellow ooze, with only a trace of feraminifera,
resembling in this feature the bottom at our greatest depth necar the
breakers reported by H. D. M. S. Ancon.

The currents, whickh had been light since leaving Old Providenee,
became strong and irregnlar. At 5.25 on the morning of the 12th we
sounded in 2,829 fathowmns on the position assigned to the vigia above-
mentioned, which is 66 niles from the deep sounding of the previous
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day. While making this distance and taking two intermediate sound-
ings we were so beset by strong and erratic currents that it was only
by locating each position astronomically that we could keep ncar the
desired locality.

If these currents were encountered by other navigators who were
steering a course without taking hourly observations, a very brief
period would be reguired to take thewn sufficiently out of their reckon-
ing to account uot only for the vigin mentioned, but the soundings of
II. 3. M. S. Phwbe and Rosario to the eastward of Misterioso Bank,
which was itself doubtless reported in a multitude of positions before
it was finally located on the charts of to-day.

Having sonnded on the position of the vigia, we stood for Misterioso
Bank, which we crossed in from 12 to 14 fathoms, coral. We found
708 fathoms ahout three miles east of the bank, and 891 fathoms 2%
miles to the westward. From this point, & course NNW. § W. (mag.)
was laid for Cape San Antonio, 189 miles distant, soundings being
taken until we passed the light on the evening of the 13th, when 2
course was laid tor Key West, Fla., where we arrived at 7.15 a. m. on
the 15th instant. 1t was our intention to search for shoals reported off
Cape San Antonio, but our coal running short, we were obliged to make
the best of our way to port. ,

We finished coaling on the evening of April 17, and were detained
in port till the 27th repairing boilers.

There were no boiler-makers to be found in the place, but with the
facilitics of the Government machine-shop, which the commandant of
the station, Licut.-Commander George ¥. ¥. Wilde, U. 8. N:, placed at
our disposal, we were able to do the work with our own men.

We reeled on a thousand fathoms of new dredge-rope while in port,
all the reel would hold, in fact, and made several tangle-bars and a
large supply of swabs preparatory to a search-for Pentacrinus on our
return to the Cuban coast. The ground is said to be very foul where
they are found; so we went prepared to lose any amount of gear and
still be in working ovder.

We left Key West at 4.40 p. m., April 27, arriving in Havana at 6.20
the following morning, and moored to one of the government buoys.
The health officer came alongside and gave us pratique, and officers
from the captain of the port and the Spanish flagship Jorge Juan
called to offer the usual courtesies. An officer was gent to call on the
acting consul-general, Clarence C. Ford, to inform him of our :mrri\:al
and request Lim to make au appointwent to call on the captain-
general,

During the morning 1 called on the admiral, Florencio Montajo, and
the commander of the flagship; the latter oflicer returning the call later
in the day, and the fleet-captain returning the call on the part of the
admiral the following morning. At 11 a. m. the same day I made an
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official eall on the eaptain-general, accompanied hy the acting consul-
general and Lieut. A C. Baker, of this ship,

During the interview I took oceasion to informn the captain-general
that we wished to make some deep-sea explorations in the iinmediate
vieinity of the harbor, and, after completing this work, to examine the
region about Cape San Antonio in order to determine the existence or
non-existence of Sancho Pardo Shoal, which had been reported from
time to time since 1606. I mentioned also that it was desirable to ob-
serve the longitude of Cape San Antonio.

The captain general very kindly informed me that we could do any-
thing we wished on the coast of Cuba, and we subsequently learned
that be sent orders to Cape San Autonio that we should be permitted
to land and take observations for longitude.

At 12,45 p. m. there were three heavy explosions in the city, fol-
lowing in rapid snccession. Dense volumes of smoke obscared the
view, and the concussion was very heavy even on board ship. The
first explosion was @ magazine in the arsenal, and the others, which
were a gasometer and another magazine, were caused by concussion or
falling fragments.  There was serious loss of life, and great damage was
done to buildings in that section of the city. A panic followed, which
in the narrow crowded streets resulted in much personal injury.

At 5,30 a. m. on the 30th we left our moorings and stood out of the
harbor. At 6.05 we sounded in 387 fathoins, 2 miles N W, of Morro Castle,
and put the tangles over for Pentacrinus. We had poor suceess dnr-
ing the forenoon, but later in the day were more fortunate. Twelve
hauls were made over very rough coral bottom, the tangles fouling
nearly every haul, but we succeeded in clearing them till the last cast
in the evening, when we were obliged to break the rope, losing 110 fath-
oms, besides the tangles and weights, We were well satisfied with the
day’s work, notwithstanding the Toss, and at 5.20 ran into port, taking
up our former berth. .

The morning of May 1 opened with light easterly winds, clear weather,
and smooth sea. At 5.48 a. m. we left our moorings and steamed out of
the harbor.  Our experience of the previons day enabled us to seleet
good working ground at onee, and after ¢ hauls, which were finished
at 11.30 a. m., we started for Cape San Antonio, having procured a fine
lot of Dextacrinus, as well as a good general assortment of specimens.
Although the bottom was exceedingly rough and the tangles fouled at
every haul, we were fortunate enough to lose no more gear. The innnu-
nity from loss was due in a great measure to the promptness with which
the engine signals were obeyed.

At 3.40 p. m. we sounded in 625 fathoms, latitude 230 06/ 00/ N., lon-
gitude 83° 057 45/ W., on the position assigned, in M. O. chart, No, 576,
to the shoal reported by the Hattie Weston in 1850, There is no doubt
as to this vessel having been on a reef, but it was the shore reef and
not an isolated or outlying danger. I have no knowledge of the
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methods adopted by the IMattic Weston for locating the shoal on
which she struck, or whether her position was entirely Ly dead-reckon-
ing.  Assuming the latter to be the cas¢, her probable position was on
the reef to the westward of Bahia Honda.

It is a well-known fact that strong southwesterly curreuts are en-
countered between llavana and Cape San Antonio. I have myself
experienced from half a knot to two knots per hour, and on one occasion
it was setting so much on shore that I found it necessary to head off one
point and a quarter at an average speed of about 12 knots under steawm.
Had we 1aid a course parallel with the reef, even with a good offing, we
would have found ourselves in shoal water in a few hours, when by our
reckoning we should have been at a safe distance off shore.

There is a note on H. O. chart No. 516 with referenee to Colorado
Reefs, which reads as follows: “Theso reefs are reported to extend fur-
ther out” ‘The prevailing current setting inshore has doubtless given
rise to the note quoted above.

We made Cape San Antonio at $ a. m. the following worning and
commenced the work of sounding. The plan adopted was to run lines
on and of'shore, keeping the light-house on a certain bearing, and sound-
ing at intervals ‘arying from half a wmile to two miles. The ¥istance
from the light-house was measured by a micrometer telescope when-
ever the elevation of the landmark would permit, and by a taffrail log
when too far off shore to use the telescope. The run by log was
checked by the first micrometer distance when approaching land. The
beuriug of the light-house was changed about one point for each line of
soundings, varying somewhat when neeessary to pass over the various
bositions assigned to Sancho Pardo Shoal, for which we were searching.
The micrometer telescope was not available at night, but the run was
checked at each end of the line oflshore by the range of visibility of the
light and inshore by the reef. The correet bearing of the light was
maintained usually with little difliculty, although at times, particalarly
hear the shore, the currents were so strong that without careful watcel-
g the vessel would change her bearing very rapidly.

The above-mentioned plau was adopted {rom necessity, as, owing to
the pecaliar form of the land near the aape and the fact that it is laid
down incorrectly on the charts, cross-bearings were out of the question
Except at o very few of the stations.

Having run the first line inshore S. by I5. (inag.), we stood off NNW,
('l“lg-), and at 10.48 a. m. struek 154 fathoms on Antonio Kuoll, Jatitudo
220 907 g N., longitude 850 027 00 W., the latitudoe being obtained by
weridian altitude of the sun with two observers and the longitude by
bearing from the light-house. A Loat was anchored in the above position
and the shoal developed by the ship, 143 fathoms being the least water
found. The eenter of the knoll lics NNW, 4 W, (mag.) 9 miles from the
light-house, and is about 24 miles in length SW. 4 8. and NE. 3 N. by 1
mile in width. A depth of 10 fathoms has been reported on the knoll,
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and although we failed to find it, I have no doubt that tho reports are
correct. The formation is coral and the whole surface very uneven, as
shown by our soundings.

At 2.50 p. m. we hoisted the boat and continued the lines off and on
shore until we pretty well covered the ground to the westward of tho
light. With the exception of Antonio Knoll, we found the water to
deepen gradually as we left the reef until the thousand-fathom line was
reached, from 15 to 20 miles oft shore. There were 1,149 fathoms on
the position originally assigned Sancho Pardo Shoal in 1606, and not
less than 500 fathoms in any of the half-dozen localities in which it has
been subsequently reported. I have no doubt that vessels found them-
selves unexpectedly in shoal water when by their reckoning they were
in the several positions assigned to the shoal; butno navigator familiar
with the strong currents in the region off the cape, after having exam-
fued our soundings, will find it difficult to conneet them with Antonio
Kuolly or even the Colorado Reefs. The remarkable distinctness with
which the numberless coral growths can be seen on Antonio Knoll,
through the clear blue waters of the Gulf, coutributed, doubtless, in no
small degree toward the erroncous impression that they were in much
shoaler water than really existed in that locality.

The weather could not have been more favorable for our work, which
was carried on day and night until the evening of the 4th, when we an-
chored near the Leiia Cays. The longitude of Cape San Antonio light-
house was obtained the next day by Lieutenant Schroeder, several sets
of equal altitude of the sun being taken,and the meridian distance car-
ried to Key West.

The height of the tower above the ground is 23.1 meters; height of
base of tower above mean sea-level, 18 meters; height of light above
mean sea-level, 39 moters; revolving light; period of brilliancy, G see-
onds; partial eclipse, 24 seconds; power of light, 1,440 carcel burners;
Jongitude (Licutenant Schroeder), 840 57/ 38 W., and is 100 yards from
the beach.

The navigator returned at 5 p.m., and at 7 wo got under way and ran
aline of soundings NNW. (mag.) 20 miles from the light, whero, ac-
cording to the light-house keeper, the shoal had been reported. The
depths increased gradually from Antonio Kuoll to nearly 1,000 fathows
at, the distance above-mentioned, which, taken in connection with depths
on contiguous lines, makes the existenco of a shoal in that position
wlolly impossible.  We finished the soundings and started for Alba-
tross Shoal at 1 a, m., and at 8.43 cast the lead a short distance outside
ol the recf in 388 fathoms, latitude 220 417 20/ N., longitude 84° 15 00"
W. (mag.), then run 4 wiles N. 4 W, (nag.) and sounded in 817 fathoms,
then 4 miles further on the same course and sounded in 950 fathoms on
the position assigned to the shoal on 1. O. ¢hart No. 516, latitude
220 49’ 20 N., longitude 84 15 007 W.  We then run 4 miles 12, 3 N.
(mag.) and sounded in 801 fathoms, alter whicl o course was laid for
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Key West. The above positions. were aceurately obtaived by cross-
bearings of well-known boinis on shore, and the results of the three
soundings show conclusively that no sboal exists in that locality.

We arrived at Key West at 5 a. m. on the morning of the 7th and
anchored neur the quarantine station. We were visited by the health
officer between 8 and 9 a. m., and at 11 a. m, weunt alongside the coal
wharf. The fires were hauled and boilers blown down preparatory to
making temporary repairs, and at 1.30 p. m. we commenced coaling,
and fivished about 9 a. m. on the 8th, having taken on board 613445 tons
of anthracite coal.

At 2 p. m. on the 10th we got under way and stood out to sea, bound
for Washington, . C.

At 7.52 a. m. on the 12th we sounded in 470 fathoms, latitude 30°
46" 00" N., longitude 75° 35/ 00/ W., on the position of Huntley Shoal,
H. 0. ehart No. 21, reported in 1833,

We then stood for another shoal, marked on H. O. chart No. 21. At
6 a. m. on the 14th we sounded in 2,637 fathoms, latitude 34° 14 00 N,
longitude 720 35/ 30 W., and at 5.12 p. m. sounded in 2,462 fathoms,
latitude 340 48/ 45 N., longitude 720 25’ 00" W., on the position assigned
to Orion Shoal.

This sounding completed the work planned for us; and we then made
the best of our way to Washington, where we arrived at 4.10 p. m. on
the 16th instant; Lauled fires on the 17th, and commenced the work of
refitting, preparatory to the summmer’s cruise.

The deck-house, forecastle, and poop-decks were caulked ; otherwise
there was but little to do to the vessel proper, except the usual cleaning,
bainting, &c. There were some slight repairs on the Sigsbee sounding-
achine, and a supply of tangles and trawl-frames were made at the
vavy-yard. The Tanner sounding-machine was repaired at small ex-
Peuse. The galley required repairs to the extent of $5. It has giveu
general satisfaction since the last improvements were made, and I have
reported the fact to the Chict of the Bureau of Lquipment and Recruit-
g, according to an agreement made when it was ordered.

The priucipal expense in time and woney was on the boilers. The
engines, pumps, and various special machinery required only the orfil-
nary overhauling, being, as a rule, in excellent condition. The repairs
on the boilers were completed on the evening of July 11, and at 4 p. m.
the following day wo left the yard and steamed down the Potomac,
auchoring near Quantico for the night. We were under way again at
daylight and anchored at Hampton Roads at 7,30 p. wi. the same even-
ing, going to the navy-yard, Norfolk, Va., carly on the morning of the
14t11, and into the dry-dock at 11 a. ., orders having been sent f.rom
the Navy Department to have the dock ready for us at that time.
The water was pumped out of the dock during the afternoon, and on
the following day most of the seraping was done and the Iirst‘: vout of
Paint was put ou one side, The other side was finished the following day,
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and on the 17th the sceond coat was put on.  The vessel was hanled
out of the dock and to the coal wharf at 2 p.m. on Friday, when we
commenced coaling, finishing at 2 p. m. the following day, having
talien on board 131 tons. We left the yard at 6 p. . the same day
and proceeded to sea.  After passing the Capes we steamed off shore,
keeping a lookout for surface fish, particularly menhaden and mackerel.
In watching the migrations of these fish, our cruising ground last year
was between the inner edge of the Gulf Stream and the coast, from the
Capes of the Chesapeake to Cape Hatteras. To the northward of the
Chesuapeake our operations were confined mostly to the immediate
vicinity of the coast, except, of course, our cruises to the Banks and the
Gulf of Maine. Taking up the oftfshore scarch to the castward of the
Capes, we continued it between the northern edge of the Gulf Stream
and the 100-fathom line as far as the meridian of Block Island. The
only surface fish secen were two small schools of menhaden near the
Capes of the Chesapeake, a school of porpoises, and two dolphins,
which were in pursuit of small fish.

On the morning of the 20th, in latitude 370 47/ 00/ N., longitude 74°
157 007 W, near the 100-fathom line, we passed numerous dead octopods
floating on the surface. This unusual sight attracted immediate notice
and no little surprise among those who knew their habits, as it was
not suspected at first that they were dead. We lowered a boat and
picked up three or four specimens, which we were unable to identify,
but in geuneral appearance they resembled Alloposus mollis (Verrill) of
unusually large size. These dead cephalopods were secn frequently on
tho 100-fathom line and outside of it from the position given above to
the meridian of Montauk TPoint, a distance of 180 miles. They were
less numerous, however, as we went to the northward and eastward.
Several dead squid were seen also, and two specimens were picked up
with a scoop net. The occurrence recalls the great destruction of tile-
fish in the same locality during the winter of 1882. Three hauls were
taken with the trawl during the day between latitude 37° 50/ 00/ and
380 01/ 157 N., longitnde 73° 53’ 30/ and 73° 44’ 00" W., in from 135 to
568 fathows, and, although we found the bottom unusually barren,
many valuable specimens were procured. Among them were large
quantities of quill-like worm tubes, some beautiful specimens of flabel-
lum, free crinoids, shrimp, a few large crabs, large flat sca-urchins,
shells, foraminifera, and the usual quantity of deep-sea fish (Macru-
ride and Gadide). A set of serial temperatures and water specimens
were taken.  We steammed abont thirty miles to the eastward during
the night, and at 4 a. m. on the 21st sounded in 1,600 fathoms, took a
set of serial temperatures and water specimens, and at 6.25 a. m. put
the trawl over in latitude 37° 57/ 00" N., longitude 720 34/ (0 W., and
Janded it on decek, after a successful haul, at 10.50 a. m.

We then steamed to the castward thirty miles, and at 2.59 p. m.
sounded in 1,594 fathoms, globigerina ooze, latitude 38° 15/ 00" N,
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longitude 72° 03/ 00 W.; and at 3 p. m. put over the beam-trawl, veer-
ing to 2,300 fathoms of rope. It was on the bottom at 5 p. m., dragged
until 6,20, and was landed on deck at 7.52 p. m. Among the speci-
Inens taken were a large number of holothurians, new to us last year;
large numbers and great variety of starfish, sea-anemones, hermit-crabs,
flounders, and other deep-sea fish. The trawl came up after dark the
lagt haul, and the specimens were collected from the table-sieve by aid
of the are light. The vessel was put under very low speed for an hour
for surface towing. ‘

On the morning of the 22d we sounded our way into the remarkable
hole referred to during our last year’s cruise, and at 7.52 a. m. we cast
the lead in 452 fathoms, green mud, latitude 39° 33’ 00" N., longitude
720 18/ 307 W., took a set of serial temperatures and water specimens,
and at 9 a. m. put over the small beam-trawl. IFour hauls were made
during the day between the position given above and latitude 39° 29’
00" N., longitude 720 05 15 W., in from 87 to 452 fathoms. In ad-
dition to our catch of the previous day, we took quite a number of pole-
.ﬂOunders and a large proportion of deep-sea fish. At 6.50 p. m., hav-
Ing finished dredgirg for the day, we hove t¢ and drifted until 4 a. m.
the following morning, when we sounded in 510 fathoms, black mud,
latitude 390 30/ 10# N ., longitude 71° 50’ 00/ W., and at 4.35 put over
the beam-trawl. TFour hauls were made during the day between the
above position and latitude 39° 25’ 30" N., longitude 71° 44/ 00 W, in
from 510 to 861 fathoms, with very satisfactory results. Among the
Wany valuable specimens taken was a large cephalopod, genus FEle-
done; about 50 large red crabs, Geryon quinquedens (Smith), which we
found last Year; many shrimps; a small cephalopod, genus unknown;
anfi an unusually large number of fish, mostly Macrurus, other varieties
being, however, well represented. A set of serial temperatures and
Water specimens were taken after the last haul..- The water specimen
from 500 fathoms requires special mention from the unprecedented
amount of gag it contained. When placed in the specifie-gravity cup
{‘)}:ﬁ)slscape of 8as was perceptible to the eye and the rapid rising of
" ment €8 made it; 1mpra,cti.cz§ble to obtain the specific gravity for the mo-
5 ec'. The operator, noticing the peculiarity, turned the water into a
tlp men bottle and sealed it as soon as possible, and even then after

18 1083 of 3 large quantity of gas, it had very much the appearance of
8oda-water. Thig was §0 remarkable that we immediately sent down
three Water-bottles and thermometers, the specimens showing a large
duantity of gas, but nothing like the former one. The ship had drifted
about } of a mile between the taking of the first and second specimens.
The temperatures were uniform at 40° I,

l.t will be recollected that we experienced great difficulty in taking
serial temperatures during the winter cruise in the Caribbean Sea from
the mercury shaking down and filling the tubes of the Negretti &

Zambra, deep-sea thermometer. We used what is known as the Tan-
H. Mis. 68—_3
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ner case and Sigsbee clamp, by which the thermometer was secured
rigidly to the sounding-wire or temperature-rope, thereby transmitting
all vibrations to the instrument, causing the mercury to shake down, as
before mentioned. With a view of overcoming this difficulty we sus-
pended the thermometer in its metal case by a rubber-lined thimble
and delicate spiral spring at each end, allowing it a free vertical move-
ment, intended to absorb all vibrations or jars resulting from surging of
the temperature-rope or other causes incident to service under the
various conditions of wind and sea. We have taken a large number of
temperatures this trip, without a single failure, from causes above
mentioned, and congratulate ourselves on our success in overcoming
what has been to us a serious obstacle to the rapid and successful ob-
servation of serial temperatures.

At 6.35 p. m. we started for Montauk Point, under steam and sail,
the weather clear and pleasant, with a brisk SW. breeze, but during the
evening a heavy bank rose from the nortbward, and at 10 p. m. the
wind came out from that direction, making it necessary to take in sail.
The sky was overcast with drizzling rain during the latter part of the
night, and after daylight a thick fog set in, which continued until we
passed Montauk Point, about 6 a. m., when it cleared up and we pro-
ceeded to Napeague Bay, anchoring at 7.45 a. m. An officer was sent
to the Excelsior Oil Factory to collect information regarding the men-
haden fishing during the present season. He was cordially received by
the superintendent, who made the following statement: ¢ This factory
employs two working gangs, running the works night and day. Two
steamers are employed, and double the number of fish have been taken
this season that were caught last year. All the factories in Promised’

Land are doing equally well. Last year 1,143,000 fish were taken by
the two steamers up to July 24, and the present season one boat has
taken 2,500,000; the other one, being temporarily disabled, has not made
8o good a record. The fish were taken from Fire Island to the east-
ward, also in Long Island Soand, where an ample supply has been
found, making it unnecessary to go to the New Jersey coast as we have
usually been obliged to do. They are very large and fat, those from
Long Island Sound averaging from 7 to 8 gallons of oil per thousand,
and those from the south coast of Long Island from 4 to 5 gallons per
thousand. We have as much oil now as we made all last season. All
the factories of any account in Long Island Sound are in operation this
year; namely, seven in Promised Land, two in Sag Harbor, and two
in Shelter Island. Edible fish are frequently taken in small numbers
with menhaden, and sharks are very troublesome, particalarly this sea-
son, large numbers of them getting in the seine at times. Mackere]
were seen in schools off Shinnecock early in June.”

The boat having returned to the ship we got under way at 10.30 a. m.,
and steamed to Block Island, anchoring at 2.25 p. m: An officer was
sent ashore and called on Mr. Nicholas Ball, who stated that the mack-
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erel fishing was mueh better than usual on the Block Island ground.
The first fish were taken on the 10th of June. Cod and striped bass
are scarce, but swordfish are very plentiful. Bluefish are also taken in
large numbers. Fishermen are making from seven to eight dollars a
day,

We left. Block Island at 3.30 p. m. and anchored at N. ewport at 5.48

P.m. Several fishing schooners were cruising near Point Judith and
between there and N ewport, but none of them had boats out. We saw
Do fish on the trig.
" It was our intention to leave port at daylight the following morning,
but were detained until 11.40 a. m. by thick rainy weather. It cleared
at that time, however, and we got under way and proceeded to sea.
We passed seven fisbing steamers between Brenton’s Reef light-ship and
Point Judith ; several of them had boats out, and menhaden seemed to
be plentiful. We saw at least a dozen schools.

No fish were seen outside of the latter point, except two small schools
of tinker mackerel between Block Island and Cox’s Ledge. At 2.45 p.
In. we cast the lead in 21 fathoms, coarse sand, on this ledge, and put
Over a couple of cod lines to try for fish. A cod was taken as soon
as the line reached bottom, and the order was then given to put the
lines out. About twenty were used by the officers and Crew, very
feW of whom were expert fishermen. XN evertheless, fish began to come
I quite rapidly, and after two hours’ work we had taken 85 cod, the
largest weighing 25} pounds, 13 hake, 3 pollock, 1 deep-sea perch, and
4 sculpin. They were placed in a large dredging-tub as soon as canght
and a stream of water from the steam hose turned into it, keeping them
alive. After we stopped fishing, Mr. Benedict carefully examined the
catch for parasites, finding quite a large number. We caught 35 cod
01 this ground the 23d of October, 18383, and made a careful search for
barasites, but failed to find even a single specimen, which would seem
to indicate that the season of the year had some influence on the pres-
énce of these pests. Before leaving the fishing-ground we put a small
beam-trawl over, intending to tow it rapidly through the water near the
bottom, in order to test the practicability of taking fish in that manner,
Unfortunately for the success of our experiment, we veered too much
Tope for the speed we were making, and the trawl took the.bottom,
Caught on some obstruction, and parted the dredge-rope. There were
Several small schooners in the vieinity during the afternoon fishing for
Swordfish. We saw one large fish and sent a boat after it, but it dis-
appeared before they reached the spot where it was seen.

At5.15 p. m. we stood inshore and anchored in Tarpaalin Cove for
the night. We were under way again at 4.45 a. m. on the morning of
the 26th, arriving in Wood’s Holl at 5.58 a. m.

The machinery, including the motive power, dredging and sounding
engines, electric apparatus, &c., worked satisfactorily. The boilers,
however, still gave us trouble,



36 REPORT OF COMMISSIONER OF FISH AND FISHERIES.  [34]

The weather was squally and rainy until the 29th. The repairs to
the boilers were completed on the 28th, and steam raised preparatory
to going to sea. It was our intention to make a trip to the tilefish
ground, but failing to procure bait we were detained in port over night,
and the following day being thick and rainy we remained at our moor-
ings until 9 a. m, July 31, when we left for Newport to procure men-
haden for bait, and arrived there at 1.20 p. m.

On our arrival a telegram was received from the Chief Signal Officer,
informing us that bad weather might be expected ; amd, as our princi-

. pal work would be in boats, we decided to remain in port until the
storm was over. '

We left Newport August 1, having procured a supply of fresh men-
haden, and stood to the southward. At 3.40 p. m. we hove to on Cox’s
Ledge and fished about two and a half hours with hand-lines, meeting
with indifferent success. Large numbers of hake and dogfish were
caught, but only a few cod. After the lines were in we put over the
circular towing-net, having a ring ten feet in diameter and twenty {eet
length of net, to try rapid towing near the bottom for- fish. We
steamed at the rate of about five knots per hour for half an hour and
hauled it in. There were no fish in the net, but a few starfish and
shells showed that it had reached DLottom occasionally. At 7.37 p. m.
we stood to the southward to reach our fishing-ground at daylight of
the following morning. The trawlline, containing 1,000 hooks, was
baited during the night. A school of menhaden was seen outside of
Brenton’s Reef light-ship, and a swordfish on Cox’s Ledge. With these
exceptions no surface fish were seen during the day.

Light SW. winds, hazy weather, and smooth sea were experienced on
the 2d. At 5.24 a. m. we set the trawl-line in 101 fathoms, green mud
and fine sand, latitude 40° 03’ 00’ N., longitude 70°38’ 00"/ W.. The boat

"returned at 9.45 a. m. with 103 hake, 2 whiting, 1 large skate, and 49 dog-
fish, but no tilefish. Theline wasset again at 1.25 p. m. in 136 fathoms,
green mud and sand, latitude 40° 00 15 N., longitude 700 55’ 30 w,,
the boat returning at 5.40 p. m. with 68 hake, 4 whiting, and 5 large
gkates. No tilefish were taken. We made three hauls of the trawl
during the day on the slope near the fishing-boat, where we found many
of the forms discovered by the Fish Hawk in 1880. All fish taken were
examined, and numerous parasites found. Some of the whiting had
partially-developed roes, and in the numerous dogfish were found re-
cently-impregnated eggs and half-grown embryos. Life on the surface
was very meager, 2 fow petrels and one swordfish Leing all that was
seen.

Light SE. to SW. winds prevailed on the 3d with cloudy weather and
an occasional shower during the first part. The sea was smooth and
everything favorable for our work. At 5.30 a. m. we set the trawl-line
in 113 fathoms, green mud and fine sand, latitude 40° 01/ 30 N., longi-
tude 71012’ 30 W., the catch Leing 98 hake, 15 whiting, 3 skates, and
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ldogfish. At 2.07 p. m. we set the line again in 237 fathoms, green mud
and fine sand, latitude 39° 54/ 30" N., longitude 71° 08’ 00’ W., the catch
being 5 large skates and 1 whiting. 'We hardly expected to take many
fish at the depth in which we set the line, but having tried shoaler water
without success, we considered the experiment worth a trial. We were
Somewhat snrprised at the absence of hake on the line, as we were not
out of their depth, for we took large numbers of them in the immediate
vicinity with the trawl-net. Two hauls of the trawl were made during
the day, and a set of serial temperatures and water specimens taken
in the evening. _

During the early part of the 4th we had light SW. winds, cloudy
weather, and occasional showers. It cleared, however, before noon and
ended with a brisk breeze from SSW., and clear, pleasant weather. At
4.30 a. m. we sounded and put the trawl over in 600 fathoms, green
Inud, latitude 39° 49’ 30/ N., longitude 70° 26’ 00 W. It loaded up so
heavily that much time was expended in heaving it to the surfacs, and
then we did not succeed in landing it on board until the bridle-stops
Parted and relieved the trawl of most of its load. It was a good haul,
Notwithstanding the loss, several valuable specimens being found in the
uet. It was lowered again at 10.53 a. m. in 1,180 fathoms, latitude 30°
40" 00" N., longitade 70° 20’ 15 W., but failed to reach the bottom,
although more than the usual allowance of rope was given it. Several
Specimens were taken, bowever, from intermediate depths, and the con-
tents of the wing-nets possessed more than usual interest, owing to the
rapid towing, ' ,

The next haul, in 961 fathoms, green mud, latitade 39° 45’ 30" N.,
longitude 700 17/ 00/ W., was an unfortunate one, as the trawl buried
in the soft mud so deeply that we were unable to clear it, even after
hours of careful manipulation, and were obliged to break the rope.
Fortunately it parted near the end, the loss being confined to the trawl
ltself and the wing-nets. A set of serial temperatures and water speci-
mens were taken during the evening to a depth of 700 fathoms. We
Were surrounded by the usual number of petrels during the day, and
8everal dolphins were seen about the ship. With the above exceptions
Do life was seen on the surface. It was our intention to set the trawl-
line again, but the sea was rather rough for boat-work, so we decided to
Pass the time in dredging, which we could earry on in comparative com-
fort, even with a moderately heavy sea.

At 5.30 a. m. the following morning we lowered the trawl in 1,060
fathoms, latitude 39° 46/ 30" N .y longitudo 70° 14/ 45 W., and made &
Successful haul. We sent it down again in 1,122 fathoms, latitude 39°
447 30" N., longitnde 70° 10’ 30 W., at 11.20 a. m., and brought up &
heavy load of stones with a fair proportion of specimens. At 3.156 p. m.
We sounded in 1,140 fathoms, latitude 39° 43’ 45" N., longitude 70° 07/
00” 'W., and put over the trawl. ' After landing it on deck at 6.55 p. m.,
we found the tail folded snugly over the beam, closing the net entirely.
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This was the first accident of the kind for nearly two years. There
were a few specimens taken in the folds of the net, and the wing-nets
brought up their usual collection of minute forms. At 7.13 p. m..we put
the trawl over again in 1,038 fathoms, latitude 39° 44/ 00/ N., longitude
70003/ 00" W.,and at 11 p. m. landed it on deck after a successful hanl.
As soon as it was up we steamed to the southward, and at 4.45 a. m.
sounded in 1,230 fathoms, latitude 39° 35/ 00 N., longitude G9° 44/ 00"
W., and put the trawl over, landing it on deck again at 9 a. m, after a
successful baul. The southerly swell was still rolling in, but had be-
come more regular, and as the wind had moderated to a gentle breeze,
we concluded to set the trawl-line again, and stood to the northward
for that purpose.

At 11.30 a. m. we sounded and set the trawl-line in 84 fathoms, sand,
gravel, and broken shells, latitude 39° 56/ 30’/ N., longitude 69° 43 00"/
W., the catch being 15 hake and 8 dogfish. Having failed to discern
any sign of the presence of tilefish after examining the whole region .
where they have been taken heretofore, it would, I think, be safe to as-
sume that they have abandoned that locality. TFour hauls of the trawl
were made while the fishing party was away, in the immediate vicinity
of tbe above position, the material procured being the well-known forms
we have dredged from this region in former years. Our bait and aleohol
being expended we started for port at 6 p.m. The weather was clear
and pleasant, with SW. airs, but at 10 p. m. we ran suddenly info a dense
fog-bank, seen abead for an hour or more, and from that time to our ar-
rival in Wood’s Holl, at 1 p. m. on the 7th, we were groping our way
through it.

We were employed during the 8th in cleaning ship, overbauling ap-
paratus, &c., and on the 9th hauled fires to clean and repair boilers.
A schooner with coal for us arrived early on the morning of the 14th,
and we took on board 101}%'s tons during the day.

Preparations for a dredging trip were completed on the 16th, and at
4 p. m. on the 18th we left port and steamed to the southward for about
latitude 39° 40/ 00" N., longitude 71° 35/ 00"/ W., where we proposed to
commence work at daylight the following morning. The wind was light
to moderate from SW., with a smooth sea. At 9 p. m. a thick fog set
in, which continued through the night. The usual outlook was kept
for surface fish; none were seen, however, except a school of porpoises
carly in the evening.

At 6.10 a. m. on the 19th we sounded in 538 fathoms, latitude 39° 39
45" N., longitude 710 35’ 15" W., and put the trawl over. Four suc-
cessful bauls were made during the day in the same locality, the depth
of water varying from 500 to 700 fathoms. The hauls were particularly
rich in the large red crabs (G@eryon quinguedens) peculiar to this locality,
between fifty and sixty being taken. Several being prepared they were
caten by the officers, who were unanimous in the opinion that they were
very sweet and palatable. Several species of cephalopods were taken,
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besides fish, sea-urchins, starfish of various kinds, and many fine spec-
imens of flabellum. Dead octopods (Alloposus mollis) were passed fre-
quently during the day. Gulls were seen flying about the ship, an un-
usual occurrence with us in this locality, and large numbers of petrels
were hovering around us. At4.18 a. m., August 20, we sounded in 1,073
fathoms, and put the trawl over, latitude 39° 35’ 00" N., longitude 71°
18’ 45 W. Three hauls were made during the day, the first two very
shecessful, and the last, although containing a fair number of specimens,
was remarkable principally for the enormous load of mud brought up
in the net, which must bave buried as soon as it struck bottom. It re-
quired hours of labor and most careful handling to get it on board. A
set of serial temperatures and water specimens were then taken to a
depth of 800 fathoms, after which we steamed ahead slowly for an hour,
to allow of surface towing. Later in the evening we hove to, and with
the assistance of the submarine electric light took a large number of
squid and several small surface fish. The hauls during the day were
particularly rich in deep-sea fish, holothurians, benthodytes, anthozoa,
ophiurans, sca-urchins, &c. A large number of Geryon were taken also.

The 21st commenced with moderate SW. winds, smooth sea, and
squally, rainy weather, continuing antil‘about 8 a. m., when it cleared.
At5.20 2. m. we sounded in 1,178 fathoms, latitude 39° 33’ 00"’ N, longi-
tude 710 16/ 15" W., and put the trawl over. Four hauls were made
during the day, three of them successful, but the last was very light.
The character of the specimens was much the same as those taken on
the 20th, with the addition of a brachiopod sbell, which is exceedingly
rare in this locality.

The weather continued good during the 22d, when five hauls of the
trawl were made in the vicinity of latitude 40° 00’ 00” N, longitude
700 30/ 00~ W, in from 384 to 963 fathoms. The bottom was composed
of a soft and exceedingly tenacious mud, which would not wash through
the meshes of the net. The first three hauls were composed principally
of this material, the specimens being very few compared with the num-
bers usnally found in the same depths a few miles to the eastward. The
last two hauls were better, a number of valuable specimens being taken.

The wind gradually increased during the 23d until at dark we had a
brisk breeze and moderate swell, with falling barometer and unsettled
weather. The trawl was lowered at 5.37 a. m. in 924 fathoms, latitude
390 477 20 N., longitude 69° 34/ 15’ W., and brought up an enormous
load of mud with a few good specimens. The dredge-rope stranded at
a splice while heaving in, 1,380 fathoms from the end, and, in order to
Tepair it with as little delay as possible, the déep-sea dredge was low-
ered and rope veered until the bad place was reached, when a strand
was put in. The dredge, which had been dragging slowly on the bot- -
tom, brought up a number of specimens. Four hauls were made dur-
ing the day, with fair success, and a set of serial temperatures and wa-
ter specimens was taken in the evening.
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The fish taken during the trip represent forty-three species, fifteen of
which we were unable to identify. Among those occurring in the lar-
gest numbers may be mentioned the Macrurus Bairdii, pole- .flounder 8,
Synaphobranchus pinnatus, Histiobranchus, and Haloporphyrus. A chow-
der was made from the last-named fish one day, which was eaten by all
the officers and naturalists, the universal opinion being that it was a
good chowder, almost as good as it would have been without the fish.
Nearly the same species were takeu at each haul, varying somewhat in
numbers.

At 10.05 p. m. we started for port. The weather was squally, with
occasional showers and lightning from NW, At 3.40 a. m. on the 24th
we ran into a thick fog, which lasted till 9.30 a. m., at which time we
were near No Man’s Land. We arrived in Wood’s Holl at meridian
and made fast to our moorings.

The specimens taken during the trip were landed the following day,
the starboard boiler was blown down for cleaning and repairs, the
dredge-rope spliced where it stranded during the trip, and preparations
were made for coaling. The weather was squally and rainy during
the day.

At meridian August 26th, we left Wood’s Holl for Newport, R. T.,
under the following orders:

U. S. CoMMISSION OF JF1SH AND FISHERIES,
Wood's Holl, Mass., August 26, 1884,
Sir: A telegram just received from the Secretary of the Navy in-
quires whether he can borrow the steamer Albatross for a week. If
the vessel is in a suitable condition to move, or can be readily made so,
you will proceed to Newport and report to the Secretary for such duty
as he may wish to assign you for the period in question. While in
Newport, should you find it expedient to take on board coal for the
vessel before returning to Wood’s Holl, you will do so. You will also
report your arrival at Newport by telegraph, and keep me duly in-
formed of the general movements of the vessel.
‘ Very respectfully,
S. . BAIRD,
Commissioner,
Capt. Z. L. TANNER,
Commanding Steamer Albatross, Wood’s Holl, Masa

Reported at Newport 5 p. m., August 26, 1884.
WM. E. CHANDLER,
Secretary of the Nury.

The weather was thick and foggy in the Sound, but became more
favorable as we approached Newport, where we anchored at 4.50 p. m.,
and at 5 p. m. I reported for duty to the Secretary at the torpedo
station, as indicated by his indorsement on the orders above quoted.
He visited the ship at once, accompanied by Capt. Thomas O. Selfridge,
U. 8. N., commandant of the station, inspected the vessel, her quarters,



[39] WORK OF STEAMER ALBATROSS. 41

&c., made an appointment for the following morning, and at 6 p. m.
left the ship, returning to the torpedo station.

The Despatch, flying the flag of the President of the United States,
was lying in the inner harbor, and the following vessels of the North
Atlantic fleet were at anchor outside of Goat Island: The Tennessee,
flying the flag of Acting Rear-Admiral Luce; Swatara, Vandalia, and
Alliance. The monitors Passaic and N antucket, and the torpedo-boat
Alarm were at moorings near Coaster’s Harbor Island.

At 9.20 a. m. on the 27th the fleet got under way and steamed up
Narragansett Bay, anchoring off Conanicut Park to await the arrival
of the President and the Secretary of the Navy. At 11.50 the Despatch,
flying the flag of the President, steamed up the bay, followed by the
Albatross at 11.55, flying the flag of the Secretary of the Navy at the
main. We soon joined the fleet and took a favorable position to witness
torpedo practice by the several vessels, after which we returned to New-
port, anchoring in the inner harbor near the Despatch.

The services of the vessel were not required on the 28th, the day
being spent by the President, Secretary of the Navy, officers of the
fleet, and invited guests at the torpedo station, witnessing various ex-
periments and inspecting the buildings and workshops. The President
Wwag saluted with twenty-one torpedoes when he landed on the island.

At 9.15 a. m., on the 29th, the fleet got under way and proceeded to
sea. The Albatross, with the Secretary of the Navy and a distinguished
party on board, followed at 10.55 a. m. The iron-clads that had gone
out during the morning were met off Beavertail, standing in;

‘We Joined the fleet to the castward of Point Judith about noon, and
Witnessed target practice, tactical exercise, and, finally, sail and light-
Spar drill. The Despatch, flying the President’s flag, joined the fleet
In time to see the later evolutions and sail exercise. “We returned to
Newport in company with the fleet, and anchored at 3.45 p. m.

The weather was overcast on the morning of the 30th with light
Westerly winds. Heavy rain set in about 4 p. m. and continued during
the evening. At9.15 a. m. the fleet got under way and steamed up the
bay, ‘aunchoring off Coddington Point, where the Despatch, fiying the
Presidents flag, and*the Albatross, bearing the flag of the Secretary of
the Navy, joined them at 12.10 p- m. A landing party was sent on
shore from the fleet about 1 p. m. and had a sham battle, was reviewed
by the President, and returned on board about 3 p. m., when the fleet
returned to its former position outside of Goat Island. At 4.15 p.
m. t‘h_e Despateh ana Albatross got under way and steamed around the
fleet in company. The yards were manned and a salute of twenty-one
guns fired in honor of the President, after which both vessels steamed
to the inner harbor and anchored at 4.56 p. m.

Th.es weather was overcast and fainy during the morning of the 31st,
clea,.rmg at noon. At 2.30 p. m. we got under way for Wood’s Holl,
baving the Secretary of the Navy on board. Soon after 4 p. m. we ran
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into a fog, making it necessary to feel our way very carefully. The
Vineyard Sound light-ship was sighted at 5 p. m., and taking our de-
parture from it we ran to the vicinity of Tarpaulin Cove and hove to
" until 7 p. m., when, the fog lifting a little, we saw the light and stood in,
anchoring at 7.27 p. m. for the night. The wind veered to N'W. soon
after, and the weather became clear and pleasant.

At 4.43 a. m. the following morning, September 1, we got under way,
arriving in Wood’s Holl at 5.20 a. m. The Secretary visited the wreck
of the Tallapoosa during the day, and on his return was met by Com.
J. G. Walker, Chief of the Bureau of Navigation, and Chief Constructor
T. D. Wilson, who came here by direction of the Secretary to confer
with him on matters pertaining to their respective Bureaus. The party
remained on board during the night, leaving by train on the morning
of the 2d, when the Secretary’s flag was hauled down and the work of
the Commission resumed.

The wire on the working reel was overhauled and splices renewed
where they showed signs of wear. Fires were hauled and repairs com-
menced on the starboard Loiler. We coaled ship on the 3d, taking on
board 792314 tons. Repairs on the boilers were completed on the even-
ing of the 4th, and at 4.20 p. m. on the 5t we cast off from our moor-
ings and started for an offshore dredging trip. Passing No Man’s
Laud at 7 p. m. we laid a course S. § W. per compass, intending to
reach a depth of about 1,500 fathoms by 9 a. m. the following morning.
The night was exceedingly pleasant, with moderate SW. wind, a smooth
sea, and the full moon shining brightly in a cloudless sky.

At 9 a. m. on the following morning we sounded in 1,625 fathoms,
latitude 39° 05/ 30" N., longitude 70° 44/ 30"/ W., and at 9.57 put the
trawl over with wing-nets and mud-bag attached. It was landed on
the bottom at 11.34 a. m., with 2,200 fathoms on the dredge-rope, dragged
until 12.39 p. m., and landed on deck at 2.13 p. m. after an unusually
rich haul. At 2.20 p. m. we sounded again in 1,537 fathoms, latitude
39° 03/ 16” N., longitude 70° 5¢/ 45/ W., and at 3.03 p. m. put the trawl
over with wing-nets and mud-bag attached, as usual, veering to 2,300
fathoms on the dredge-rope. It was landed on deck at 7.51 after a
successful haul, and at 7.53 we started ahead fuM speed on a southerly
course to deepen the water. )

Although this report is intended merely to chronicle the movements
of the ship and the mechanical operations performed in procuring
specimens, leaving the purely scientific data in the hands of the natur-
alists, it may not be out of place simply to mention some of the princi-
pal objects of interest. In our hauls to-day a large quantity of foram-
inifera was procured, not only in the mud-bag secured to the tail of
the trawl-net, but in the trawl itself; particularly in the first haul.
Immense numbers of small ophiurans were taken in both bauls, the
lower portion of the trawl-net being literally covered with them ; sev-
eral specimens of small brachiopods exceedingly rare in this region
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Wwere taken in the first haul, besides three species of starfish, small
ascidians, several species of anthozoa, one very large shrimp and nu-
merous smaller ones, a variety of shells, and several benthodytes, the
largest we have ever taken. A remarkable feature of the last haul was
the bringing up of several bricks with. a quantity of mortar. Conjec-
ture was rife as to the origin of our peculiar cateh, the classical mind
suggesting that we had been raking over the chimneys of famed Atlan-
tis ; whereupon the practical man destroyed all romance by the matter-
of-fact statement that it was in all probability the discarded try-works
of some homeward-bound whaler.

At 4.40 a. m. on the 7th we sounded in 2,516 fathoms, latitude 37°
48’ 30" N., longitude 69° 43/ 30" W., and at 6.42 put the trawl over with
usual attachments of wing-nets and mud-bag, veering to 3,800 fathoms
on the dredge-rope. While the trawl was down a boat was lowered and a
large dead octopus secured from the surface. The trawl was landed on
deck at 1.20 p. m., but had no bottom specimens; there were, however,
several shrimp, one squid, and nine Cyclothone lusca in the trawl, be-
sides many small crustaceans in the wing-nets. The current of the Gulf
Stream was running between 3 and 4 knots per hour, which, even with
every precaution, prevented our landing and retaining the trawl on the
bottom. While heavin g in, the dredge-rope stranded 1,996 fathoms
from the end, and we were obliged to run that amount overboard with
a sinker attached, and repair the damage by putting in a new strand.
Thiy occupied' us until 6 p. m., when we took a set of serial tempera-
tures and water specimens to 1,000 fathoms. A comparison of this
series with others taken on opposite sides of the Gulf Stream will show
conclusively the depths to which its waters penetrate the ocean bed.
The taking of serial temperatures in a 4-knot current is by no means a
simple operation, and wholly impracticable with our ordinary methods.
It is our custom to use the dredge-rope with a hundred-pound sinker
attached for taking serial temperatures and water specimens, but the
vibration of the rope was so great in the present instance that it played
havoc with the thermometer readings, and obliged us to resort to the
Sounding-wire. Even then we could use only two thermometers at a
time, which made it a slow and tedious operation.

Marine life was more plentiful during the day than usual. A school
of finback whales was seen during the forenoon, and occasionally a
8ea-bird. A school of blackfish passed us about dusk, and a small gray
bat, which had been hovering about the ship for a day or two, was cap-
tured and kept alive. After dark the submarine electric light was
brought into requisition, and by its aid a shark 7 feet 3 inches in length
Was captured, and five young about 6 inches in length were taken from
1It. A sucker-fish (Hcheneis remora) was also captured. It clung tena-
ciously to the shark until Janded on deck, when it was forcibly removed.
The larger fish was carefully examined for parasites, without, however,
meeting with success,
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At 7 a. m. the following morning we sounded in 2,574 fathoms, latitude
36° 16’ 30" N., longitude 68° 21’ 00’/ W., and at 8.31 put over the trawl,
with the usual attachments, veering to 3,800 fathoms on the dredge-rope,
landing it on the bottom at 11.05 a. m. It dragged until 1 p. m., when'
we began heaving in, and at 1.24 the rope parted at 3,400 fathoms, under
a strain of 5,000 pounds. It broke inboard, and, fortunately, the loose
end caught under the guard of the block at the boom end, holding the

rope under a tension of over two tons until we could secure it. It was ‘

spliced, and the trawl hove up and landed on deck at 7.40 p. m., after a
successful haul, although the amount of material was no larger than
usunal in the same depth. The mud-bag came up full of ooze, rich in
foraminifera, and in the trawl were two dozen Ophioglypha convexa, sev-
eral shrimp, shells, one large galacantha-like form, several fragmeats,
and one whole octopus, besides one specimen of Sternoptyz diaphana. A
variety of minute crustaceans was as usual found in the wing-nets. A
set of serial temperatures and water specimens to 1,000 fathoms was
taken after the trawl was up. A few sea-birds and a solitary shark
were the only evidence of marine life seen during the day. At 9.35 p.
m. we started ahead WSW. 3 W. per compass to change the ground.
At 5.07 a. m. on the 9th we commenced to sound, but the stray-line
parted when 600 fathoms had run out, obliging us to reel in the wire and
begin again. The sinker and sounding-rod were lost. At 6.07 we got
bottom in 2,513 fathoms, latitude 36° 05/ 30’ N., longitude 69° 51’ 45/
W., and at 7 a. m. put the small trawl over, with wing-nets and inud-
bag attached, landing it on the bottom at 9.23 with 3,300 fathoms of
rope out. The splice in the rope at 3,400 fathoms was renewed while
the trawl was dragging. We commenced heaving in at 12.30 p. m., land-
ing the trawl on deck at 3.06 p. m., with an enormous load of clay and
a fair collection of specimens. The mud-bag came up full of blue and
gray clay with a mixture of ooze, containing @ small amount of forami-
nifera. In the trawl wings we found a few crustaceans, and in the trawl
itself was the load of clay above-mentioned, several Ophioglypha conveza,
a number of large cephalopods in good condition, nearly a bucketful of
small stones, several shells, a small piece of wood, and two unknown fish.
After the trawl was landed on deck, serial temperatures and water speci-
mens weretaken toa depth of 1,000 fathoms, and at5 p. m. westarted ahead
WNW. per compass to change our station. After running all night we
sounded at § a. m. the following morning in 2,045 fathoms, latitude 37°
00’ 00" N., longitude 71° 54’ 00" W, and at 6.20 put the small beam-trawl
over with wing-nets and mud-bag attached. It landed on the bottom
at 8.20 with 3,000 fathoms of rope out, and at 9.58 we began heaving
in, landing it on deck at 12.15 p. m. Therope stranded at 2,600 fathoms
while heaving in, causing a delay of half an hour repairing it. At 12,20
p. m. we sounded in 2,109 fathoms, latitude 36° 56’ 23/’ N., longitude
710 55’ 00 W., and at 1.16 put the small trawl over, with attachments
as before, landing it ou the bottom at 3.25 with 3,200 fathoms of rope

-
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out. After dragging an hour the trawl buried in the mud and clay of
the bottom and was lost, together with the wing-nets and mud-bag.

In the first haul several valuable specimens were taken. Among
them were three very large red shrimp and many smaller ones, a variety
of anthozoa, ophiurans, Ophioglypha convexa, several species of starfish,
including a rare Archaster, shells, &c. A few crustaceans were found
inthe wing-nets, and the mud-bag was filled with rich foraminiferous ooze.
Several varieties of fish were taken, among them a large number of Ma-
crurus asper, a few Cyclothone lusca,and a single specimen of Sternoptyx
diaphana. A set of serial temperatures and water specimens were taken
to 1,000 fathoms, and at 9 p. m. we started ahead W. 3 N. per com-
pass for the night. The hauls described above were taken about the
center of the Gulf Stream, with a current of 2 knots or more per hour;
a condition which would be rather favorable than otherwise in shoal
water, but in depths exceeding 2,000 fathoms it complicates matters
more than one would believe, unless one had experienced the perplex-
ities of keeping the trawl on the bottom without kinking the rope or
burying it so deeply as to lose the outfit.

We left the Stream between 4 and 5 o’clock the following morning,
the water changing from 83° to 78° Fahr.; and at 5 a. m. sounded in
1,582 fathoms, latitude 37° 25’ 00" N., longitude 73° 06’ 00/’ W. The
trawl was lowered at 5.37, the dredge-rope veered to 1,984 fathoms, and
the vessel allowed to drift while a splice was made 2,000 fathoms from
the end, where the rope stranded. The trawl was landed on deck at
11.25 a. m., with an enormous load of mud and a variety of valuable
specimens. A sounding was then taken in 1,600 fathoms, latitude 37°
22/ 53" N., longitude 73° 06’ 30" W., and a set of serial temperatures
and water specimens obtained to 1,000 fathoms. We then steamed to
the northward and westward until 4.12 p. m., when we sounded in 1,423
fathoms, latitude 37° 38’ 40" N., longitude 73° 16/ 30" W., and at 4.54
put the trawl over, landing it on the bottom’at 6.10 p. m., with 2,100
fathoms on the dredge-rope. It dragged until 7.05 aud was landed on
deck at 8.35, proving an excellent haul. At 9.30 p. m. we started ahead
NNE. per compass to change our station.

Among the many valuable specimens taken during the day may be
mentioned a variety of anthozoa, large quantities of foraminifera, sev-
eral specimens of benthodytes, large quantities of Archaster grandis,
and Other varieties of starfish, shells, worm-tubes, some very small
holothurians, and a heavy load of a substance which resembled cinders
from a furnace, both in color and form, but there the resemblance
ceased. It was light and quite soft, crumbling under pressure of the
hand, and catting readily with a knife. It came up in fragments from
Fhe size of a silver dollar to a foot in diameter, and from § inch to_ 13
inches in thickness. There were many burrows, or worm holes, running
through the wass, some of them three-eighths of an inch or more in
diameter. From appearances I should judge that this peculiar sub-
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stance formed a crust underlying 2 thin covering of ooze through
which it frequently cropped out, as many of the fragments were cov-
ered with anthozoa, shells, and worm-tubes. The mud-bag, which is
simply a boat-dredge with a tight canvas bag attached to the end of
the trawl-net, was filled with soft foraminiferous ooze, but there was
none of the substance referred to above, indicating that it had simply
skimmed along the surface without penetrating the dense medium
below. There were not many fish taken; a few Macrurus asper, Halo-
porphyrus viola, and Licodes being the most important.

At 4.37 a. m. on the 12th we sounded in 1,168 fathoms, latitude 38°
257/ 00" N., longitude 73° 02/ 00" W., and at 5.17 put the trawl over,
veering to 1,800 fathoms on the dredge-rope. It was landed on deck
again at 8.33 a. m. Three more hauls were made during the day, all
of them fairly successful. Enormous loads of mud were brought up,
rendering the work of hoisting rather tedious, but it served the purpose
of protecting delicate specimens, the result being that our catch was
as a rule in excellent condition. The result of the day’s work may be
summarized as follows: ooze, mud, and clay from the trawl-net, mud-
bag, and on one occasion even the wing-nets gave us many minute
shells, foraminifera, and worms. Several specimens of Octopus Bairdii
were taken in good condition. Benthodytes were plentiful, and Geryon
quinquedens were found in large numbers in some of the hauls.
Shrimp, worms, shells, starfish, and ophiurans were more or less
abundant. Two species of Archaster were taken. As we were operat-
ing in comparatively shallow water the number and variety of fish was
notably iucreased. Haloporphyrus viola were found in considerable
numbers, and a few specimens of Macrurus asper, Halosaurus macrochir,
Chauliodus Sloani, and Macrurus Bairdii were taken. Phycis Chesteri,
whiting, small skates, and pole-flounders were more plentiful, while
single specimens ouly were found of Halieutea senticosa, Alepocephalus,
the snipe, and long-nosed eels, &c. Three unknown species were taken.
Serial temperatures and water specimens were taken in the evening,
after which we steamed to the northward and eastward to change our
working ground.

The weather, which had been exceptionally pleasant during the trip,
became squally and unsettled in the morning, with brisk winds from
NE., moderating, however, toward evening. We were visited during
the day by several small land-birds, a fish-hawk, a couple of small bats;
schools of porpoises and blackfish were seen also. Attempts were nade
to capture a porpoise, but they kept out of reach of our harpoons.

At 4.30 2. m. on the 13th we commenced work in 810 fathoms, lati-
tude 39° 09/ 00"/ N., longitude 72° 13’ 15" W., making five hauls during
the day. All of them were successful except the last, when the net
came up empty, the lashing having parted. Large npumbers of " Geryon
quinquedens, large soft sea-urchins, shells, shrimps, Flabellum Goodeii,
and starfish were taken; also a large quantity of foraminifera and
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crustacea. The collection of fish was quite extensive and interesting,
although well-known, a single specimen only remaining unrecognized.
The list of species taken the previous day, with the addition of a dog-
fish, Synaphobranchus, Chimera, Stomias ferozx, Cottunculus torvus, a pug-
nosed eel, and a black dogfish would represent our catch during tbe
day. In addition to the above, we caught a dolphin (Coryphena) with
a hook and line, and a shark (Aprionodon punctatus) seven feet seven
inches in length. A single specimen of sucker (Echeneis remora) was
taken from the shark’s side and preserved in alcohol. The larger fish
was examined for parasites, several being found. Serial temperatures
and water specimens to 700 fathoms were taken after we finished dredg-
ing, and at 7.52 p. m. we started for port.

The wind increased gradually during the day, until at dark it was
blowing a moderate gale from NE. with a heavy swell. This continued
during the night, moderating the following morning as we approached
land. We reached Wood’s Holl at 4.20 p. m. on the 14th without inei-
dent worthy of notice, and made fast to our moorings,

We were employed during the 15th in landing specimens and over-
hauling apparatus. Fires were hauled and preparations made for clean-
ing and repairing the boilers. Hon. Theodore Lyman, M. C., and Sir
Lyon Playfair, M. P., visited and inspected the ship and her scientific
apparatus during the day.

We coaled ship on the 18th and 19th, taking on board 997 tons. The
boilers were ready for service on the evening of the 20th, and fires were
Started on the 22d, with the intention of going to sea, but unfavorable
weather being reported by the Chief Signal Officer, we remained in port
until 8.05 a. m. on the 25th. We then left for Newport to procure bait,
with which we proposed to try for fish in the various localities where
our dredging and trawling operations would carry us. Our work was
to be confined to depths between 30 and 125 fathoms, for the purpose
of ascertaining at what point the Gulf Stream waters cease to exert &
perceptible influence on the fauna at the sea-bottom.

Mr. Richard Rathbun, Sanderson Smith, Peter Parker, jr., and Wil-
lard N ye, jr., accompanied us as naturalists, in addition to Mr. James E.
Benedict, the resident naturalist.

We arrived at Newport at 1 p. m., procured three barrels of fresh
menhaden for bait, and at 2.30 p. m. left the harbor and stood to the
southward, Reaching Cox’s Ledge at 5.30 we hove to and tried for
codfish, but failed to take a single specimen, although we kept lines
over for three hours. A dogfish was taken from the bottom and a rare
8pecies of shark from the surface, the latter having been attracted to
the ship’s side by the submariue electric light, which was being used
to catch squid. Two schools of small mackerel were seen whilf? we
were hove to on the ledge. At 8.30 p. m. we started ahead slowly, and
surface towing was carried on till 9.30, when we laid a course SSE. .fOI‘
the night. Fresh breezes from SSW. prevailed during the morning
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with clear sky, the wind moderating about noon, and at 9 p. m. it veered
to NE,, with overcast, rainy weather.

At 5.25 a. 1. on the 26th we put the trawl over in 32 fathoms, latitude
400 38/ 00" N., longitude 70° 29/ 45 W, Eight hauls were made during
the day in a southerly direction, ending in 122 fathoms, latitude
39° 56/ 45" N., longitude 70° 20’ 30 W. The hauls were all successful ;
large numbers of pectens were taken, particularly at station 2241, when
over 500 werefound in the net, besides shells of variousspecies. Worms,
among which were Lactmatonice armataand Hyalineecia artifer, were plen-
tiful, as well as Archaster americanus and Ophioglypha Sarsii among the
echinoderms. Shrimp, crabs of various species, and. mollusks were
found in every haul. The fish were represented by seventeen species,
Phycis chuss being the most plentiful, One hundred and seventy squid
were taken during the evening with jigs, the submarine light being
used to attract them alongside. A largé mackerel-shark was caught
with hook and line. Strong winds prevailed during the day, with a
heavy swell, making boat service impracticable; even the dredging
operations were carried on with some inconvenience at times.

Work was resumed at 5 o’clock the following morning, the trawl being
lowered in 78 tathoms, latitude 40° 03/ 00’/ N, longitude 69° 57/ 00"/ W,
Eigbt bauls were made during the day in a northerly direction between
the above position and latitude 40° 46/ 30 N, longitude 69° 50¢ 15 W,
in 18 fathoms., From dark until 8.20 p. m. hand-lines were used and a
large number of dogfish taken. Earlier in the evening we hove to in 25
fathoms and tried for codfish, but met with no success. Two porpoises
were taken with the harpoon and iced, and a fish-hawk was shot and
the skin preserved. The catch during the first part of the day was
much the same as yesterday, but the Lottom changed later and we
brought up great numbers of sand-dollars, filling the table-sieve at a
single haul. TFifteen species of fish were taken, Qlyptocephalus cyno-
glossus being plentiful and of large size; the first full-sized specimens
we have taken south and west of Monomoy Point. The weather was
more moderate during the day and toward evening the sea became
quite smooth, but the barometer was falling steadily and the weather
indications were decidedly unfavorable.

At 5.32 a. m. on the 28th we put the trawl over in 30 fathoms, latitude
400 38’ 30/ N., longitude 69° 29/ 00/ W., and ran a line to the southward,
making six hauls between the above position and latitude 39° 54/ 45
N., longitade 69° 29’ 45" W., in 250 fathoms. At 4.25 p. m. we started
for port, our supply of alcohol being exhausted. During the morning
large numbers of sand-dollars and shells were taken, and several very
large and perfect specimens of Asterias vulgaris were preserved in
alcohol. The last haul brought up the table-sieve full of worm-tubes,
most of them having sea-anemones attached, besides a few brachiopods.

There were fifteen species of fish taken, corresponding generally with
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the list of previous days; Macrurus Bairdii, Macrurus carminatus, and
Scopelus, which were taken in the last haul in 250 fathoms, may, how-
ever, be added. The weather was unsettled during the evening, and
- after midnight we had several heavy rain-squalls; the wind moderated,
however, as we approached the land. '

At 6.30 a. m. on the 29th we arrived in Wood’s Holl and made fast
to our moorings. The specimens were landed during the day. Slight
repairs were made to the machinery and boilers, and on October 7 we
received 484344 tons of coal on board. All preparations having been
made to leave the station for the season, we started for New York at
9.10 a.m., October 8. We stood first for Cox’s Ledge and spent several
hours trying for fish, with indifferent success. Arrivingin New York at
10.30'a. m. the following day, we anchored off Twenty-fourth street, North
River. Official visits were received from the U. S. S. Minnesota and
the French flagship Flore. The yacht Coquette was capsized near this
vessel during a squall. Her crew was rescued and the yacht towed
ashore by our steam-cutter.

I returned the official visits from the U. S. S. Minnesota and the
French flagship Flore on the 10th, and on the following day the ex-
ecutive officer of the Flore with his aide visited the ship and made an
extended and careful examination of vessel and apparatus. Capt. T.
H. Parfait was in command of the Talisman during ber scientific explo-
rations in 1883. Later in the day, Hon. William E. Chandler, Secretary
of the Navy, and Senator Rollins visited the ship. On the 13th, a large
Party of officers from the Flore came on Loard and made a thorough
®xamination of the scientific apparatus.

Our stores were all on board and everything ready for sea on the
Iorning of the16tk, but cautionary signals being reported on the coast
of North Carolina, we remained at anchor until 10.50 a. m. on the 17th,
Wwhen we got under way and proceeded to sea.

?l‘he wind being favorable, we stood to the southward under steam and
sail d}mﬂg the night, and, at 1.30 p. m. the following day, put the trawl
over in 430 fathoms, latitude 37° 08’ 00/ N., longitude 74° 33/ 00 W.
Three hauls were made during the afternoon, with good results. At
8.05 p. m. we started again for Hatteras, intending to reach our working
ground at daylight the following morning. At 6.15 a. m. on the 19th
;‘5 fuil t‘he small beam-trawl over in 111 fathoms, latitude 35° 07/ 00
01;; _ODgIFude 750 08 30 W. It was a very light haul, but the next
richm 68 fathoms, within a mile of the former position, was exceedingly
foun.d .Several rare and beautiful starfish, sea.urchins, coral, &.c., were
8 bed In the remnants of the net, which had been torn by dragging over
of 50 fOf coral. The tangles were then used with good results outside
mud athoms; and finally a line of dredgings, in which the trawl,'with

ud-bag attached, was used, was run inshore to 11 fathoms, latitude

36° 21’ 307 N., longitude 750 28 007 W. Twenty hauls were made
H. Mis. 68—4
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during the day, nearly all of them bringing up a variety of specimens.
Large numbers of crabs, sponges, worms, corals, and fish were taken.
Many of the latter we were unable to identify. A large number of mi-
nute shells were brought up in the mud-bag. = We stood off gshore a few
miles after the last haul and lay to for the night, keeping within range
of the light. At daylight the following morning we ran into 7 fathows,
latitude 35° 227 30" N., longitude 75° 26/ 00" W., and commenced work,
running a line of fourteen hauls offshore, the last one being 671 fath-
oms, latitude 35° 41’ 30/ N, longitude 74° 48/ 30 W. Crabs were found
very abundant, and worms, sea-anemones, hermit-crabs, &e., were taken
in Jarge numbers. A single specimen of a full-grown lobster (Homarus
americanus) was taken in 49 fathoms. It would be difficult to tell which
was the most surprised, the lobster or ourselves, as it is the first time
on record of a lobster having been found in these regions. TFish were
taken in considerable numbers, and many minute shells were found in
the mud-bag.

At 6 a. m. on the 21st we put the tangles over in 57 fathoms, latitude
359 11/ 30" N., longitude 75° 05’ 00" 'W.,, in search of the coral bed over
which we had dragged the trawl on the previous day, and although we
were unable to find the spot, we succeeded in obtaining a number of
interesting specimens. Ten hauls with tangles and trawl were made
during the day, with fair success ; although much time was consumed
in an attempt to make a haul with the trawl in the current of the Gulf
Stream, whicli was running nearly four knots an hour.

From 1.10 to 2.35 p. m. we were experimenting with Read’s photome-
ter for determining the penetration of light in sea-water. A series of
three photographs were taken at 5 tathows, and another at 25 fathoms ;
the exposures being 5, 10, and 15 minutes for each depth. The appara-
tus performed its work satisfactorily at the depths indicated, but it will
require some alterations to make it practicable in great depths, where
it must necessarily be used.

At 7.66 p. m we started for Washington, D. C., anchoring near Upper
Cedar Point at 5.30 p. m. on the 22d, and arriving at the navy.yard at
10.30 a. m on the 23d. ‘

The specimens taken during the trip and other articles consigred to
the Smithsonian Institution were landed, and the work of overhauling
and refitting commenced. The holds and store-rooms were broken out,
cleaned, and restowed ; the bilges were cleaned, chains overhauled, the
ship painted inside and out, rigging overhauled, &c.

The dredge-rope was examined and an additional quantity reeled ou
the drum. New trawls and dredges were procured,and a new accumu-
- lator of greater length and larger buffers, was substituted for the old
one,

Ensign L. M. Garrett reported for duty November 1, and Ensign
Franklin Swift on the 1st of December. The weather became very cold
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toward the latter part of the month, ice forming around the ship on the
20th thick enough to bear the weight of a man. The vessel was not
Quite ready for sea, but fearing an ice blockade, we left on the 24th.f0r
Norfolk, Va., where we could complete our outfit and sail at any time
without fear of detention.

The Eastern Branch was covered with about 3 inches of ice. through
Which we were obliged to break our way until reaching the Potomac,
Where the channel was kept open by the frequent passage of vessels. Ar-
riving off Quantico about dark we anchored for the night, and getting
under way at daylight the following morning, reached Hampton Roads
at 9.15 p. m. and anchored near the fort.

A thick snow storm set in during the night, and when we got under
Way the following morning we could not see more than two or three
ship-lengths. We felt our way through it, however, reaching the navy-
yard at Norfolk, Va., about 9.30 a. m.

The bunkers were filled with coal, and on the evening of Decemllaer
31st the Albatross was ready for sea, waiting only the arrival of the
Daturalists who were to join us for a cruise in the Gulf of Mexico.

The following officers were attached to the ship at this date:
Z. L. Tanner, lieutenant-commander, U. S. N., commanding.
Seaton Schroeder, lieutenant, U. 8.N., executive officer and navigator.
A. O. Baker, lieutenant, U. S. N.
C.J. Boush, lieutenant (junior grade), U. S. N.
R. H. Miner, ensign, U. S. N,
L. M. Garrett, ensign, U. 8. N,
Franklin Swift, ensign, U. S. N,
J. M. Flint, surgeon, U. S. N.
C.D. Mansfield, paymaster, U. S. N.
George W, Baird, passed assistant engineer, U. S. N., in charge of
achinery.
Petty officers.—S. M. McAvoy, John Hawkins, John Bergesen, Walter
Bll.mdell, machinists ; Charles Wright, master-at-arms; Samuel LeRoy
ftchard, equipment yeoman; N. B. Miller, apothecary; George A.
M’“era Paymaster’s yeoman ; Frank L. Stailey, engineer’s yeoman.
he crew numbered 59 men.
I. James E, Benedict was still attached to the ship as naturalist.

Attention is called to the following appended reports, giving much
Valufi»ble information in regard to the work of the various departments:
avigation Report; Engineer's Report; Medical Department, Sanitgry
éport, and Records of Specific Gravities; Naturalist’s Report, with
ks of birds, fishes, &c., taken; Dredging and Trawling Record; and
able of Seria] Temperatures.
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NAVIGATION REPORT OF LIEUT. SEATON SCHROEDER,
U. 8. N., NAVIGATOR.

During the year 1884 the geographical limits of the cruising of the
Albatross were the parallels of 8° 30/ and 43° north latitude, and the
meridians of 61° 30/ and 85° 30’ west longitude. The number of days
at sea and the distances run, together with the object of each trip, are
given in the following table : .

Date. Object. Distance.
: Miles~
January 6to7 ............. Baltimore to Norfolk .oo.ooooiiamiii e ! 163
January 10 to 17 .| Sounding th ........ S 1,415.56
January 24 to 30 .1 Sounding and dredging 660. 2
February 2 ... . Swinging ship ..... . 20
February 3 to11. Sounding and dredgmg t 1,200. 4
¥ebruary 18 to 26 . veeeo.do cala. 1,100.8
February 27 to Mar do....... 333. 8
Mareh 12 to 16 ceee do ....... R 605, 1
March 22to26............. s 420.4
April2tob .eennnaeaaadiiilL, PO ; 253
Aprll Dto15. el il L 818, 1
April20 ...l Key West to Havang, Cuba.coeerianirnnnieneniiei e, 100
Apnl 30 to .’\Iny L 2NN Sounding and dredging trip..c.ceeiienerimenanieieniiiis aann 603. 8
May 11 to 17 Soundmg 131+ T N 1,270.5
July 13to 14... Washington to Norfolk . ....oeemmneiii e | 174
July 20 to 20 Investigatmg migrations of monhaden and mackerel .......... 651.7
July 31 to Au{,ust 8....... Dredging trip 486. 4
August IWto 2 [ P do . oiveiiinainns 420.2
Au[,ust cee | Wood's Holl to Newport........... 42
August "8 to 31 Tlagship of Honorable Secretary of 47
September 1 . ! Newport to Wood's Holl............ .. . 42
September 6 to 15 Dru]ﬁmg trip. .o . 943
September 25 to 29. Y . 424.1
Qctober8to0.......... Wood's Holl to New York......coveernuiiiiiiniienannnnns .. 180
Qctober17to23............ T Dredging triP. .. oo iet i e ... 797
December 231026 ........ Washington t0 Norfolk -« eouio ioiuaeieaaaanaaneaananaas, [ 174
Total (134 days)...... e, | 13,388

The number of soundings taken during the year was 701, almost all
of which were located with sufficient accuracy to be of hydrographic
value ; of these, 191 were also dredging stations.

During the winter and spring the vessel was employed in hydro-
graphic work for the Navy Department ; searching for reported dangers
in the West Indies and between there and the Chesapeake; running lines
of soundings across the Caribbean Sea and among some of the islands;
taking serial temperatures and noting surface currents ; making an ex-
amination of a part of Savanilla Bay, United States of Colombia, and
establishing the longitude of Cape San Antonio light-house, Cuba.

Following is a list of reported dangers over or near which the depths
were found in the positions given:
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List of reported dangers.

I
Name. Lnt}i}.‘udo :'Lon‘[%?udols Depth.
|
o ¢+ # o0 t #  Fathomas.
Orion Shoal ......... .84 48 a5 (72 25 00 |7 2462
Ashton Shoal ...{83 50 20|71 42 00 2,053
lforgevesagﬁ“ Shoal . 8l 15 42 87 83 ag g, z%
urand Shoal. ... .. 24 35 14|65 1
izhton Rock ... 17 89 30| 7% 22 15 2,490
003 Shoal ., 17 48 00|78 B84 15 2,309
renkers. .. 12 54 40[06 11 10 2,768
ogia .. 1210 3066 11 00| 2,707
\reorgia Shoal .. .. .. Many soundings. (Least) 17
Lribune Shoal ... 12711730 1 74 27 30 2,067
Owhntan Shoal .. 11 11 o075 50 30| 1,195
Soubtfal..... . .| 14 53 40|80 20 00 | 1,161
luﬂf.l{° ng}lo Shoal . ..| Off Capo San An’tgni(?d_i Manyg.so
To88 Shoal..........vevnnnn.n .| 22 49 20| 84 N
}’Iim .............................................................. 23 06 00 83 03 45 625
untley Shonl .01l 30 46 00|78 35 00 470
|

The soundings were such as to prove the non-existence of all except
the Georgia Bank off the east end of Jamaica, which had been recently
Searched for by several vessels. It was originally discovered by Capt.
John 8, Holt, of the American brig Georgia, in 1867, who reported 14
f{‘thoms in about latitude 170 46/ N., longitude 75° 45 W. An exten-
Stve and careful search was made for this, resulting in the discovery of
a bank with a least depth of 17 fathoms a little to the southward of the
Teported position, in latitude 170 36/ to 17° 44/ N., longitude 750 40’ to
(50 45' W. The Navy Department has given it the name of Albatross
Bank., mpig must not be confounded with the Albatross Shoal off the
horthwestern shore of Cuba, which was reported by the German gun-
Loat of that uame, and not subsequently found.

Que hundred soundings were taken off Cape San Antonio, extending
to just, beyond the range of the light, with deep water everywhere (up
to 1,200 fathoms), and Sancho Pardo Shoal has, in consequence, been
ﬁ]xepllnged from the charts of the Hydrographic Office, Navy Depart-

nt.
thfli lines of soundin gs were run across the Caribbean Sea, four bet\‘veen
co;i t‘e‘f‘val‘d Is.lzmds and the Main, and diagonal lines on and oft t}le
be'xi é’f ﬂfe United States of Colombia. The eastern part of the 'Carxl?-
tu(‘lé 13001'1'01_81 the deepest, the greatest depth Leing 2,844 fathoms, in lati-
still g 2@’ N, longitude 66°25' W. Off the Honduras coast, howev.'er,
soutly feper water was found, there being 3,169 fathoms at GO miles
West of the Grand Cayman.
th(;hil ;uterest;in y discovery was that of a submarine ridge connecti.ng‘
e slands of Santa Cruz and Puerto Rico, the least depth on which
8 578 fathoms and the greatest 900, while on either side was found
over 2,000 fathoms.
Su;\,:-st Islet, 100 miles westward of Guadaloupe, was found to be the
i 1t of a mountain, precipitous on its western slope and extending
% South-southeast direction over 150 miles to the 1,000-fathom curve.
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The longitude of Cape San Antonio light-house (west end of Cuba)
was found to be 84° 57/ 38/ W., depending on that of the Soldiers’
Monument, Key West, Fla., being 810 48/ 25/ W. The time was carried
to and back by five chronometers, and the observations were of equal
altitudes of the sun by sextant and artificial horizon.

The following table gives the position and depth of each soundmg
while the ship was working for the Navy Department, together with
remarks on currents, &c. The numbers above 2,000 indicate dredging
stations: :



Table of sounding and dredging stations occupied during the winter and spring.

[eq]

- i Lo -
Dato. | Number. / Depth. Bottom. I I‘“%'"do ; Lon"‘;,""d"; Remarks.
' - -1 p— _ ——
; j .
| Fathoms. re 1 n o + u
Jan. 11 | Byd. 36 1 2,958 f lt.choc.Oz............... 133 50 20 71 42 00  Near Asbton Shoal.
13 | Hyd. 37 |2 It. ¢hoe. Oz. Gloh <381 15 4267 39 10! Near Perseverunza Shoal.
14 | Hyd. 38 2,957 | It. cboc. Oz Glob 28 17 07,66 17 37!
15| Hyd 39! 3,008 | stf choc. C................ 124 35 14 !65 13 07 i Near Mourand Shosl.
17 | Hpd. 40 , 3,468 | Glob. Oz ................. 19 15 00|65 07 00:
17 | Hyd. 41 ; 1,802 ......... '18 59 0065 07 00| Parted wire at 10 fathoms. Light westerly current.
24 | Hyd. 42 ! 516 { Co. R ... 18 09 00|64 58 50| Saint Thomas lj%ht NNE. 3 E, (mag.). Sailrock NW.} N. (mag.). Slight SW. set.
24 | Hyd. 43 1,146 | Co. S. For 18 04 30 |65 01 10 : Saflrock N.by W.3 W. (mag.). ’
24| Hyd. 4| 1,975 1 ... ... 18 00 00 |65 0¢ 00 Wire purted.
24 | Hyd. 45 3 Co. 8. For . 17 55 30 | 65 06 00 | Slight SW. set.
24 | Hyd. 46 17 51 00165 08 05! Fresh NE. breeze.
25 | Hyd. 47 17 48 30|65 10 25 About1knot WSW. cnrrent.
25 | Hyd. 48 17 42 0v:65 12 40 , Do. :
25! Hyd. 49 17 37 30165 15 00 Do.
25 | Hyd. 50 17 33 00 65 17 20 | Moderated to frcsh ENE. breeze.
25 : Hyd 51 17 28 30165 19 40
25 | Hyd. 52 17 24 00 | 65 22 00 | Westerly current, about 1 knot.
25 | Hyd. 53 17 290 10165 23 30 Do.
25 Hyd. 54| 990 Co.S.For..... 17 34 20165 25 00 Do.
25! Hyd. 55 17 39 30|65 26 30 Do.
25 | Hyd. 17 44 15|65 27 50
25 Hyd &7 2,188 17 49 06 (65 29 00 | Fresh ENE.to NE. breeze.
25 ' Hyd. 58 17 45 20 ! 65 35 35| WSW.current, about § knot.
25 Hsd. 59 17 42 10 {65 39 40 Do.
25 | Hyd. 60 17 30 00 |65 44 00 Do.
25 | Hyd. 61| 1,303 | foe.Co.S.For. .. 17 35 50 : 65 48 10 | Fresh ENE. breeze.
25 | Hyd. 62 2,017 | Pter.Co. S. For.. 17 42 40,65 52 20
26, Hyd. 2,680 | Co S.8h ....... 17 15 30 | 85 36 20 | WSW. current, about 1} knots, with fresh ENE. breese
26 . Hvd. 64 2,543 | foe.Co.S.Sh ... .. .6 52 0065 19 20 Do. )
26 . Hyd. 65 2,312 | foe. Co. S. Sh. For ... 18 42 02 |65 02 20 | WSW. current, about I knot.
Hyd. 66 2,192 | Co.S. For  ..... |16 28 00|64 42 30 | Breeze moderating.
20 . Hyd 47 2,069 : Co.S. For. Sh 416 13 45 (64 22 30| Very alight W.set, the wind being light from E.
27 Hyd. 68 1,920 ; ¥1.Oz For ... 118 04 15164 07 00 Do
27, Hyd. 69 1,060 . Co 8. For..... -.15 54 46 : 63 52 00| No appreciable carrent.
i Hyd. 70 1,091 { Co S.For..... . 115 48 00|63 45 20
27 i Hyd. 11 950 | brk.Co. Sh.... 15 44 1063 42 10
21! Hyd. 72 808 | fue. Co.S.Sh.. 15 41 00| 63 42 00| House on Aves Islet E. (mag.) 4 m.
27 ! %yd. 3 335 1 Co ik, Sh.... 15 40 18| €3 38 30| Housoon Aves Tslet NE. by E. (mag.) 1.3 m.
27\ Hyd. 74 15]Co.......... .15 38 32|63 37 36| Noappreciable carrent.
27 Hyd. 75 172 | foe.Co.S .. ..} 15 33 55|63 35 38
27§ Hyd. 367 | foe.Co. S... -|15 29 1863 35 40
211 2117 633 | s1.M.fne.S.............. 115 24 4063 31 40
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Date. i Nunber.

: Co. 8. Sh. For

gy MLk S..
- M. For ...
! For. M. hk. Sp
" For. M. bk.Sp ..
" For. M. bk.Sp .
© For. M. bk. §p

* M. bk. Sp. For .

Table of svanding aund (Ircdg}iny stations ocewpried during the winlor and spring—Coutinued,

Bottom.

Co. 8. For .
foe. Co. 8. §

y. M. For ..

bu. M. For. bk.
M. bk. Sp. For

bu. M. For .
bn.gi W
. bu. )
ey L
gy. M.
brd ...
zﬁ' M. fne.S
bk. M
ers. G. brk. Sh
dk.M.crs. S ..
bu.M._........
| ba. M. ... ...
PMLS Ll
: bu. M..
©dk. slat. M .
i (lk slat. M .
bfl bu.M ... .
sft. bl‘l M.

Depth. -
; s
! Fathoma.
Jan. 27 | Oiyd. 47 776
27 i Uyd. 78 871
27 | Hyd. 79 821
28 . Hyd. 80 684
28 : 2118 690
28 . Hyd. 81 815
28 : Hyd. 82 1,051
28 ' Hyd. 83 1, 66
28 Hvd. 84 1,690
28 Hyd. 85 ; 1,634
28 | Hyd. 861 1,635
29 ° Hyd. 87 1. 642
29 H\d 88 1, 630
29 | Hyd. 8o 1,532
29 | Hyd. 90 1,437
29 | Hyd. 91 1,121
29 | Byd. 92 1,247
29 2119 1 1,140
29 ! Hyd. 93’ 828
29 | Hyd. 94| 441
20 " Hyd, 95§ 280
29 . Oyd 96 | 704
30 | Byd. 97 63
30 ; Hyd. 98 &
30 212 73
30! Hyd. 99 150
30 | Hyd. 100 141
Feb. 3 2121 31
31 2122 34
31 2123 17
3 i Hyd. 101 61
3 | Hyd. 102 57
3 | Hyd. 103 46
31 Hyil. 104 178
3 | Uyd. 105 387
3| Hyd. 106 919
4 i Hyd. 107 1,256
4 Hyd. 108 2,020
4 | Hyd. 1098 2,371
4 Hyd. 110 1,828
4 : Hyd. 111 1,714
4 Hyd Nz 1,463
5. Hyd. 113 680

- Latituds
N

aN

—
—
-
(2
=3

Longitude !
W,

Remarks.

Lllvht W. sot.
Do.

. No current at all; wind very light.

Very slight sot to about SSE.; wind light fronn ENE.

i Light W. gct; ENE. breezo.

waf"cnrrenm, abont 1 to 13 knots.

. WXNW. current, about 2 knots, with moderate to freah ENE. breeze.,
2to 2} (:(.not WNW, current.

S. end Chacachacare Island SSE. § E. (mag.). Cariagunita Point SW. § \V (mag.).
 E. end Goose Isl.und §8W. (may.). E. end Islette W}\ W. (mag.).

S. gide Goose Itland W. (mag.). W. end Mooo Island N. 3 E. (mag.).

i S. gido Goose Island W. 3 N, (magz.). W. end Mono Island NNE. § E. (mag.).

* E. end Islotte NW (mag.). E. cnd Gonso Tsland SSW. 3 W. (mag.)

' 2.kpot NV, curreut; moderate breeze from NNE.

. Do.
+ Current about WNW., 1} knots.

S WNW. current, 1 to 1} knots; moderate NE. broeze.
D

; 0.
© Wire parted.
- 1i-koot W, cnrrent.

o Light V. get; moderato NE. lireeze.
4 to 3 knot SW. current.
Do.

SHATAAHSIA ANV HSId JO0 YANOISSIKKOO JO LAOJTH

[¥¢]



S Hyd. 114§
l Hyd. 115
Hyd. 116

o st ot bt
COCCORELOVLRLY © htidutadad I TP
"“"“-‘tﬁ

10

Hyd. 117
Hyd. 118
Hyd. 119
Hyd. 120
Hydl 121
Hyd. 122
Hyd. 123
Hyd. 124

Hyd. 130
Hyd. 131

Hyd. 132

Hyd. 133
Hyd. 134
Hyd. 135
Hyd. 136
Hyd. 137
Hyd. 138
Hyd. 139
Hyd. 140
Hyd. 141
Hyd. 142
Hyd. 143
Hyd. 144
Hyd. 145
Hyd. 146

Hyd. 147
Hyd. 148
Hyd. 149
Hyd. 150
Hyd. 151
Hyd. 152
Hyd. 153
Hyd. 154

2124
2125

Hyd. 155
Hyd. 156
Hyad. 157

Hyd. 158

Hyd. 159

852
1,615
J, 813
3,115
2,461

632 ; br. Qe bk.Sp. . coveee..ooo.

| 513 foaS.
gy.- M. For .
v. M. For -
for. Oif ......
It.gy. M. For .
& g i’( For.......... R
choc. Glob. Oz .
choc. Oz. For..
choc. Oz. For.
choc. Oz. For.
choc. M. Co ..
br. M. Co ...
br. M. Co
dk.choe. Oz. ...
dk.clayey Oz ..
&:. clavey Oz ..
choc.-Oz. For. ......

S. brk. Sh

gy-

n. M. fne. S
gv. ibrk. Sh .

gu. M. fne. Sh
yL M. S.bk. Sp .
bu. M. tne. S
1t gn. M. Grit ...

gn. M.ocra. S .. ...

go. M. Grit ... .

gy. M

50 ;63
w/m
44 |

20 UO,‘

37
58
21

55

. I-knot WNW. current ;

Do.

Do.
40 ! Modorato NE. breeze; carrent to SW., about 1 knot.

Do.
Do.

Current to WSW., about 5 knot.

Breeze falling light, ENE

Light mstnrh airs. No perceptiblo current in sounding.

bh"bt sot to SSW.: modgrateg‘ NE. breeze.

Shgllt set to SW.; Tight ENE. breeze.

Slight set to WSW. . light ENE. breeze.

4 to 1 knot WNW. currnn( ENE. breeze.

lmht ENE. aira.

14 to 2 knot WNW. cmrent light ENE. airs.

2-knot WXNW. curvent; llﬂllt EXNE. airs.

2 to 24 knot NW., Lurrcnt light ENE. airs.

2 to 23 koot NW. carrent ; lwht ENE. airs. El Roquo light on horizon from a hm"ht of
25 feet. DBearing WN W. ) W. (mag.

).
| Astronomical pnsmon Orchilla Islaud distant 6 miles; principal peak E. § N. (wag.).

No current.
4 to 3 knot W, current; ENE. breeze.
$to } knot W. current; ENE. breeze. Stray line parted (35-pound lead).
i-knolt) W. by 8. current; brecze ENE.

0.
Line of bearing of sun, and bearing and distance of Punta Apare.

Abont § to 1 knot carrent to WS

dtod knot westorly current.
3 knolt) westerly current.

3-knot W. by N. current ; positions choecked by boarmg and distance of Little Curagao
light plotted in latitude 11° 58, longitude 68° 39

4-knot W. by N.carrent; moderate NE. breeze.

3-knot W, by N. currcnt. Fort Rif Jight north (wmag.) 1,800 feet.

3 to 3 knot W. current; fresh ENE. breeze.

i to 1 koot W. curront fresh ENE. breeze.

1-knot W. current; fresh ENE. breezo.

1-knot W. by &.. ('urront, moderate ENE. breezo.

1-knot W. by S. carrent; light breeze.

Astronomical position; Zamuro Point SE. (mag.);
breeze.

1-knot W. by S. current; light ENE. breeze.

1-kuot W. by 8. current; light ENE.

1 to 1} knot W. by 8. current; wind in squalls from ENE.
Da.
Do.

Do. ’
Light on east end Ornba Island W. } S. (mag.) 8 miles; aboat }-knot westerly set.

[gq]
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Table of sounding and dredging stations occupied during the winter and spring—Continued.

8¢

Number. | Depth. Bottom. Lahngude I.ongtnde Remarks,
Fathoms. L
Hyd. 160 6 | gy M. e, 12 32 50 169 50 00 Light SW. set; light ENE. breeze.
Hyd. 161 797 y{ M.crs. 8. For.. 12 54 30|69 5 00 Light W. set; light ENE. breeze.
2126 1,701 | yL. M. crs. S. For .. 13 17 45]170 01 00| 1 knot NW. set; fresh ENE. breeze in squalls.
Hyd. 162 2,694 | dk.br. M ....... .-..] 13 40 20170 10 45| } to 2 knot WSW. sot; moderate ENE. breezo in squalls.
Hyd. 163 2,360 | I br. M.S......eeennn.... 14 24 00170 28 20| 1to lt knots SW. set; moderate ENE. breeze in squalls.
Hyd. 164 2,338 [ 1t.br. M.crs.S. For ....... 15 09 20170 46 50 [ 1101 knots SW. set; moderate to fresh ENE. breeze.
Hyd. 165 2,209 [ it.br. M. For.............. 85 0071 03 00f¢4tol knot SW. set ; moderate to fresh ENE. breeze.
Hyd. 166 2,028 | 1t. br. M, For. 42 00|71 18 00 13 knots SW. by W. set; moderate to fresh ENE. broeze.
Hyd. 167 522 | lt.bt. M. For......c....... 17 30 | 71 35 00| 1§ knots SW. by W. set: moderate to fresh ENE. breeze.
Hyd. 168 302 | wh. Co.S.brk.Sh......... 17 26 00|71 44 45| Alta Vela NE. 1 E. (mag.) 4 miles.
Hyd. 168 2,410 | wh.S.brk.Sh.............| 17 36 30 (72 00 00} -knot SSW. current.
Hyd. 170 2,434 1. et iecreianans 17 48 00 12 20 | 1-knot SSE. current. Old splice drew when balf in ; 35-pound lead.
Hyd. 171 1,929 | gy. M.bk.S.brk. Co.Sh..{ 18 01 30|72 23 00| 1-knot SSE. current.
ya. 172 1,588 [ brk.Co.S..ccveveeaan..... 18 07 00(72 29 00/ }to 1 knot ESE. current.

Hyd. 173 253 | buM. ..., 18 10 301172 32 30 | Jacmel NW. 2 N. (mag.) ; Jacmel Point W. by S. (mag.); slight easterly set,
Hyd. 174 1,803 { gy. M. bk.S.brk. Co.Sh...| 18 01 00|72 34 00 $-knot ESE. current.
Hyd. 175 1,504 | It.br. M. For.............. 17 44 0072 35 00 1to 1§ knot SE. current.

22 | BHyd. 178 1,846 | yLM.S.For.............. 17 28 00|72 36 30 [ 1jkmot SE. by E. current; fresh ESE. wind.

22 | Hyd. 177 45172 38 00 Do.

22 | Hyd. 178 45|72 47 00 | 11-knot ESE. carrent; fresh E. wind.

22 | Hyd. 179 80|72 56 00 | 1-knot E. current; fresh E. wind,

22 | Hyd. 180 80173 04 00| 13-knot ENE. current.

22 | Hyd. 181 30 173 22 15| 1.knot NE. current.

22 | Hyd. 182 00 | 73 34 15| 1}-knot NE. current; moderate E. breeze.

22 | Hyd. 183 0073 48 15 o perceptible corrent; light E. breeze.

23 | Hyd. 184 30 (73 59 30 | About 1 kuot ENE. get.

23 | Hyd. 185 15|74 11 00 | About 13 knots ENE. set.

23 | Hyd. 186 00 {74 22 30 [ About 2 knots ENE. set.

23 | Hyd. 187 00 | 74 31 45| About 1} knots ENE. set.

23 | Hyd. 188 40 [ 74 36 30 | About 1 knot SE. set.

23 | Hyd. 189 30 | 74 40 00 | Abont 4 knot ESE. set.

23 | Hyd. 190 30 | 74 45 00 | About & knot N. and E. set.

23 { Hyd. 191 15|74 51 30 Slight set N. and E.

23 | Hyd. 182 15|74 57 45

23 | Hyd. 183 30175 06 45| }to} knot N. set.

24 | Hyd. 194 00 | 74 57 30 | Slight N. set.

24 | Hyd. 185 30 | 74 53 30 Do.

24 | Hyd. 196 00|74 50 00 Do. :

24 | Hyd. 197 00 | 74 32 40 | Very slight ENE. set; calm.

24 | Hyd. 198 00 (74 12 00 | No current: light NW. breoze.

24 | Hyd. 1 0073 51 00 Do. . .

24 | Hyd. 200 40 [ 73 30 00| No current.

24 | Oyd. 201 40|73 27 00 Do.
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25 | Hyd. 202 502 | vl.M.S.Sh.For........... | 19 16 30’ 73 47 30! Do.
25 | Hyd. 203 700 | YLM...... e eeneeiaanans 19 24 3074 05 15| Do.
25 | Hyd. 204 1,008 [ yL M. brk.Sh.For. ... . 19 32 30.:74 24 00 Do.
25 | Hyd. 205 1,923 | ey, M. foe. 8. For......... f19 40 0y [T 42 00 i Do. .
25 2127 1,639 [ gn. M ... 119 45 00 j 75 04 00, E. point Gnantanamo Port NW. 3 W. (mag.). § knot about, WSW. act.
25 | Hyd. 206 1,745 gy LS ...... ..ol - 119 43 28075 15 30| E. point Guantapamo Port N. by W. (mag.). Barracas Point WNW.} W, (mag.). Lati-
| i tude by % Rigel. No enrrent. -
25 | Hyd. 207 1,380 { gy. M. S.Sh............... 19 44 45|75 24 15( 3to tDlrnot E. set.
25 | Hyd. 208 1,380 | dk. M. bk.S. Sh . -.[19 46 10|75 33 00 0.
26 | Hyd. 209 1,425 | br. M. S. Sk .. 19 47 30 {75 41 30 Do.
26 | Hyd. 210 LI75  br. ML S.Sh .. ............ 19 49 00,75 50 30 | Santiagolight N. by W. 3 W. (wag.) 8 m. No current.
27 2128 400 | bu M.fne.S............. J9 55 46 175 49 23| Light EV set.
a 2129 274 | bu. M.fpe.S..... ........ 119 56 04 |75 48 55 Do.
27 2130 175 | gg. M.S. brk.Sh ......... |10 56 25,75 49 49 Do.
27 2131 202 | brk.Co.S......... - 119 66 4475 50 49
27 | Hyd. 211 211 | gy. M. foe. S. brk. Co 19 56 3375 50 40 | By bearing and mic. distance of Santiago de Cuba light, plotted in latitude 190 57/ 267, lon-
gitude 750 52/ 13”. Light E. set.
27 2132 478 | yL. M. brk. Sh .. 19 55 38|75 49 16
27 2133 290 | wh. S. Lrk. Sh. 119 55 5575 48 03 Do.
27 2134 jii. N PN .118 56 06, 75 47 32 | Light E. set. Stray-line cut on rocks.
27 2135 262 | brk.Co .[10 85 58| 756 47 07 | Light E. sct.
27 | Hyd. 212 2,265 ﬁy. M. 19 40 00| 75 39 00 | No current.
28 | Hyd. 213 2,278 M ... . 19 23 00|75 30 00 Do.
28 | Hyd. 214 1,768 | yL M. brk. $h, For. .19 08 00 (% 21 30 Do.
28 | Hyd. 215 1,486 | yl. M. brk. Sh. For. .118 5¢ 30{175 16 30 Deo.
28 | Hyd. 216 870 | wh. 8. brk.Co. Sh 18 32 30|75 06 00 Do.
28 | Hyd 217 1t. M. 8h. For. . 18 34 00775 21 00| N. set.
28 yd. 21 18 32 4075 36 00 | About I-knot NE. current.
28 | Hyd. 219 18 22 20 75 41 20 | About 1}-knot NE. curreut.
28 | Hyd. 220 X 12 0075 46 40 Do.
28 | Hyd. 221 18 0f 30{ 75 52 00 Do.
29 | Hyd. 222 17 61 0076 60 30| Bearing and dist. Moraut light. NE. set.
29 | Hyd. ¢ |17 49 0075 54 40
29 | Hyd. 224 2|17 47 40| 75 50 00 | Slight northerly set.
29 | Hyd. 225 17 46 50| 55 47 20 Do.
29 | Hyd. 226 17 46 15|75 45 30 Do.
28 | Hyd. 227 17 45 20| 75-42 45 Do.
29 { Hyd. 228 17T 44 40 75 40 50 Do.
29 | Hyd. 229 17 43 55|75 39 00 Do
29 | Hyd. 230 17 43 37 (5 38 o8 Do,
29 | Hyd. 231 17 43 20} 75 37 10 Do.
29 | Hyd. 232 17 44 20 75 37 40
29 | Hyd. 233 17 45 20175 38 15
29 | Hyd. 234 17 46 30| 7% 38 50
29 | Hyd. 235 17 45 25|75 89 05 )
29 | Hyd. 236 17T 44 05175 39 00| Anchored boat and established g_osition.
28 | Hyd. 237 .| 17 44 05175 30 05| Bearing and distunco of Loat. No current.
29 | Hyd. 238 17 43 35| 7 38 55 0.
20 | Hyd. 239 17 43 0575 38 50 Do.
29 | Hyd. 240 Co .... .. |17 42 35175 38 45 Do.
29 | Hyd. 241 Co.brk.Sh.._............. 17 42 10|75 38 49 Deo.
29 " Tiyd, 242 376 | Co.Lrk.Sh...... ... ....0 17 42 15|75 37 40 Do.

[26]
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Table of sounding and dredying stations occupied during the winter and spring— Continued.

Date.

Feb.

e BB BEE

29
2

-3

LS

—
—
»

[~
=

. 243
. 244
. 245

Botsom.

cra. brk. Sh .....
brk. Sh, Co..
brk. Sh. Co..
brk. Sh. Co......
brk. Sh. Co......

Latitado
N.

Lon&i}-udo

Remarks.

¥ 3
'

Beariuy and distance of boat; no current.

Do.
Do.
D

0.
Beariﬁg and distance of boat; northerly current.
0.

Do.

Do.
Do.
Do.
Do.

i Do.
Position of Hyd. 236.

Cuarrent to S. and E.
Do.

Do.
Do.
Do.
Do.

; Boariug.:md distance of boat; nortberly current; wire parted.
. Bearing and distanco of boat; northerly current.

Do.
Current to 8. and E.; wiro parted.

E. current.
Do.
Do.
Do.
Do.
Dar.
ho.
Do,

Beuriug.und distance of Morant ligl;t.

E. cnrrent. .
Do.-

09
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1 Hyd. 283 |
1] Hyd. 281
1] Hyd, 265 ¢
1| Hyd. 256 |
1} Hyd. 87 ;
1] Hyd 28
1
1

Hyd. 316
Hyd. 317
13 | Hyd. 318
14 | Hyd. 319
14 | Hyd. 320
‘14 Hyd. 321 |
14 | Hyd. 322 ¢
15 | Hyd. 323
15 Hyd. 324
15 | Hyd. 325 |
15 | [5d. 326 |
! Hyd. 327 -
15 - Hyd. 328
15 Hyd. 329 |
16 | Hvd. 330
16 + Hyd. 331 !

612 / [ N | 17 43
38! [ br. M. 14
500 | yL AL . .17 46
542 bu. M. 17 47
707 [ v ML Dk S 17 48
S84 f gy ML 17 49
400 ¥ .17 51

2,250
2,175
2, 18&; :

095 :
%,057

1,250

745
578

420!
440 °

920
615

M.

ﬁ%:

¥y
JLM.S. For . .........

L 15
R 15
YLM. 8. Yor ... ....

dk. !

) 13
S 12
bk ML il

LML 1
v ML
Dbk S bu ML 1

4076 19
50 176 24
00 {76 28
00 {76 33
“10 196 37
30176 43
20176 44
43
46
45
46
46
36
46
41
36
32
27
23
14
09
04
0l
59

15

00

10
50
35
30
00
05
30
05
05
05
05
10
40
10
40
10
10
10
10
10 i
55 !

40[

Do.

; Cross-bearings of objects on ahore; E. current.

Do.

t Do.

{ Cross-beariugs of objects on shore; no current.

| Crogs-bearings of objects on shore; N'W. current.
0.

Cross-bearings on shore; no carrent.
Do.
Do.

Do.
Do.

Wire parted.

Slight set to W. by N.
Do.
Do.

Do.
Do.

Cross bearings on caya.

Wire parted.

‘Wire parted; reel was found to have crashed in.
About 1 knot WNW. sot.

0.
About 1 knot WNW. set; wire parted.
Do.

About 1 knot W, set.
Abouﬁ 1 knot WSW. sct.
0.

Do.
1to 1} knots W. sot.
Do.

[6s]
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Table of sounding and dredging stations occupicd duriny the winler and spring—Continued.

é9

| | .
Date. ; Number. Dept-h. i Bottom. htﬁt’.uda LOB?tndO! Remarks.
: ) . |
1
| (] I " [+] ’ ”
Mar. 16 | Hyd. 332 457 | bk. M ... eieeeeieeaas 11 13 00|75 05 00| E.sot.
22 1 Hyd. 333 M 11 01 00175 03 i
22 i Hyd. 334 41 01 15756 08 4v
22 ! Hyd. 335 11 01 45(75 10 40 { kr ot \V sot.
22 ' Hyd. 336 11 05 00,75 32 00
2 ; Hyd. 337 <11 08 00| 75 41 40 titol kuot W. set.
22 : Hyd. 338 11 11 00,95 50 30 Deo.
22 i Hyd 339 {10 5 00|75 48 sol
22 | Hyd. 340 10 42 30,75 49 00 ) NE.set
22 . Hyd. 341 : M. 10 30 30|75 48 30 gtoi knm, NE. set.
23 | Hyd. 342 . -.110 26 1576 03 00
23 ' Hyd. 343 10 22 10! 96 17 30 Do.
23 | Hyd. 344 ..110 18 00|76 32 00 Do.
23 | Hyd. 345 010 01 80|76 24 45 Do.
23 | Hyd. 346 9 46 00|76 18 30 Slight ENE. sot.
23 | Hyd. 347 9 30 0076 14 45 Do.
23 2142 9 30 15]76 20 30 | 3 koot E. set.
23 2143 N 9 30 45|76 25 30 Do.
£3 : Hyd. 348 Jp— PN 9 32 00!76 34 45 Do
23 | Hyd. 349 br M, £D. M. 9 33 30|76 43 45
24 | Hyd. 3530 choc. Oz. For. 9 36 20177 02 451 Iknot L by S. set.
24 | Hyd. 851 9 39 40177 25 00: Do.
24 | Hyd. 352 9 43 00157 47 60 Do.
24 | Hyd. 853 9 44 40,77 56 00 Do.
24 | Hyd. 354 9 47 00 ;78 09 3v Do.
24 | Hyd. 355 9 48 00|78 24 00
24 | Hyd. 356 9 47 00,78 30 00! % kuot SE set.
24 | Hyd. 357 ! 8 45 3078 54 00
24 | Hyd. 358 9 47 00179 03 00§ knot L set.
24 | Hyd. 359 9 48 30,79 11 45 Do
25 | Hyd. 360 9 51 15|79 20 U0} kuot EI\}:. set.
25 | Hyd. 361 9 54 00 %9 30 00| SK.set.
25 2144 9 49 00 (79 31 30 Do.
25 | Hyd. 362 9 47 00 ({79 32 30 Do.
25 | Hyd. 363 9 45 15{79 84 00 Do.
25 | Hyd. 364 9 43 15|79 35 30 Do.
Apr. 2 2145 9 27 00,79 54 00| Cross-bearings of vbjects on shore.
2 2146 9 32 0079 54 30| Light SW. set.
2 2147 9 32 20179 54 45 Do.
2 2148 9 35 00|99 55 30 Do.
2 | Hyd. 365 9 38 30[70 659 22 Do.
2 | Hyd. 366 ! 9 47 45|80 02 50 | About 1 knot SW.set
2 | Byd. 367 | 9 57 008 06 20| About 1} knots SIV. set.
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1,069 | yL M. foe. Co
1,151 | yl. M. fne. Co

¥1 Co. Oz ...

-
'S
k3
&
o
3
[
w
8

¥1. M. foe. Co .
¥1. Co. Oz. For..

14 53 40 20 00
14 58 350 17 00
15 09 00 23 00
19 00 | 28 45

39 36 00

30 46 00

00 53 20

00 01 00

30 08 00

30 21 40

2, Hyd. 368 1,85 | br. M. For.................| 10 14 20180 13 30 Do.
3 | Hyd. 369 1,800 | br. M. For. -/ 10 35 3080 22 30| Aboutl kuot SW. set.
3 [ Hyd. 370 1,848 [ be. M ... ... .. 10 46 30 | 80 32 60
3/ Hyd. 371 1,832 | br. M. For 11 20 0080 42 10| Light E. set.
3 | Hyd. 372 1,570 | br. M. For.. -[11 43 30 /80 51 3v | Light N, sct.
4| Hyd. 373 1,736 | br. M. For.. 12 08 00 (81 03 151 knot NW. get.
4 | Hyd. 374 1,002 | br. M. For................. 12 32 0081 16 00/ 13 knots NW. sot.
] 2149 992 LM 13 01 30 (81 25 00 Do.
Hyd. 375 13 12 00|81 27 20|13 knots NW. sot.
Hyd. 376 13 16 05|81 26 40 | 1} knots N'\WV. set; croas-bearings ou Old Providence TIsland.
Hyd. 377 13 26 018 25 10 o carrent; cross-bearings on Old Providence Island.
| Hyd. 378 13 30 30 |8 23 30 0.
I 2150 13 34 45781 21 10 Do.
! Hyd. 379 13 41 20 | 81 15 30 [ Light NE. set.
! IIyd. 380 13 45 15{81 11 30 Do.
: Hyd. 381 13 63 15|81 03 45 Do.
: Hyd. 382 34 01 2080 56 10 Do.
; Hyd. 14 09 208 50 10| No approciable current.
' HByd. 14 17 00 80 43 30 Bo.
Hyd. 14 25 45180 37 45| Light NE. sct.
yd. 14 34 30|80 32 00| 3 koot NE. current.
14 43 20|18 2 00 Do.

Do.
Do.
N. set.
1} knots NW. caorrent.
1 to 13 konots N'W. curront.
1 knot NW. current.
1 to 13 knots NW. current.
1 knot NW. carrent.
No current.

Do.
1 knot NW. by N. current.
1 knot NW. by W. current.
13 knots NW. by . current.
2 knots WN W, current.
2} knots W. by N. current.
Light E. set.
2 knots WSW. current.
14 knots NW. by W. carrent.
1 knot NW. current.
i knoltsNW. carrent.

0.

No appl:ecixblu current.
Nw

. 88
13 knots N'W. current.
. set.

Do.
Light NNE. set.
’ to 3 knot NNV. current.

'
w

PR R R PR AR R R R R R R SR EEE T
(=]

~E328335383888

Light NE. set.
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Jearing of Cape San Antonio Light, and altitnde of % Capelh.(
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-Table of sounding and dredging stations occupied during the winter and spring— Continued.

Date.

Number.

May

0 B9 19 62 19 B0 09 1D B 13 1D B BD 10 B9 B 13 B9 DO 1D B 1D 0D 1D bt bk bt 4t pt

|

Hyd., 43

Iy, 4 |

424
270

£ Co. brk. Sh
k. Sh

Bottom.

NERBNNEERELR

‘ Latitude
. N.

Longitude
w.

Rewarks,

23 miles NW. of Ilavaua light.

(Approximate.)

Bearing and distanco of Morre light. 1 knot westerly set.
0.

Do.

Astronomieal observation ; cross-bearings on shore; 13 knots W. sget.

No apparent carrent.

Anchored hoat and established position.

Meridian altitnde of sun, two observers, sea horizon. Bearing of light.

79
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ae
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1,069 ! ¥1. Oz. For ..

1 186 i For. Pter
,238 ' For. Pter .

0l 85 02 05
!

22 10 5018 12 00

1,149 y Co... 22 66 30,05 15 00
Y0 B o SO 22 03 50'85 11 55°
277 i Co .| Westof Antonio Kuoll.
490 , Co Westof AntonioKnoll. i
450 , Co a1 57 118 04 30
576 : COvvnrrennnnnnn 2155 45185 02 50
402 i Cu ... feiececenvaceea..] About 2y miles WNV.

; of San Antonio light
%29, Co..o.un.... [ 21 53 00 1 85 U2 55
G18 ' Covemennnnnnas 21 54 25:85 07 55
691 . Co.eoinniiniia.. 21 55 50185 13 00 :
608 | Co .ber 56 3u -85 15 20,
850 . Sp2t 59 55 ¥ 13 45
543 . Co...... ceeees |2l 83 30 8 10 50,
48" Co brk. Sh ........... |21 57 v0 8 08 00"

516 ' hrd ....

05 50185 04 30!

0i 43185 02 05
3 01 sl 8 0 15

07 20:85 06 45
03 55!85 09 0¢°

422 09 4085 18 40_::Ligh1 easter]y set.

0.
Do.

Position not ratisfactorily established.

Do.

Positicn not satisfactorily established.

Light easterly current.

13 knﬁts SE. current.
0.
Light southerly set.
Do.

Jd0 HAOM [e9]
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Table of

sounding and dredging stations occupied during the winter and spring—Continued.

7 -
Date. Number. ' Depth. I Bottom. Latitude , Longitade : Remarks.
. i
i Fathoms. ° s w0 1
May 4 . Hyd. 496 274 hed e, 21 54 45 81 58 40
4 HOyd. 497 475 Co....... 21 55 55.8 00 15
4 Hyd. 498 474\ Co.'crs. G 21 57 10 8 01 50
4 Hyd. 499 461 ' Co..... 21 58 25:85 03 40
4 - Hyd. 500 283 | hrd 21 59 40 85 05 15
4 Hyd. 501 703 | yLALL. ... 22 01 05:85 07 10
47 Hyd. 502 732, ¥1.0z. For 22 00 35'85 08 25
4 . Hyd. 503 776 ! hrd 22 00 05,85 09 40
4 ' Hvd. 504 715 51. Oz... 21 59 2085 08 40
4 : Hyd. 505 554 1 X0z ........ 21 59 10 8 06 55
4, H¥vd. 506 47 | v1L.Oz 21 59 50 85 07 45
4 | Hyd. 507 1 423 | brk.Sh 21 58 30,85 06 10
4 Oyd. 508 269 | hrd .... 21 58 45185 04 50
4! Hyd. 509 657 . yl. '22 03 00!85 04 50
4 | Hyd. 510 52 | §1.0z... 22 02 20|85 03 00
5 | Hyd. 511 600 | co...... 2 07 05|85 02 45
5 | Hyd. 512 818 |hrd ............ 22 03 15,8 03 30
5| Hyd. 513 986 | 1. M. brk.Co.... 22 11 40|85 04 15
51 Hyd. 514 953 | yL AL foe. Co..... 22 12 1585 00 45
6 | Hyd. 515 769 | ¥1. Oz For . 22 09 1585 00 25
6 | Hyd. 516 499 | Y1 M. 22 06 308 00 00
6 | Hyd. 517 388 | ¥1.O 22 41 20184 15 00} Nocurrent. N.end ef Jutias Cay ENE. (mag.).
6 | Hyd. 518 817 | ¥1.Oz...... 22 45 2081 15 (0 Do. E. by S.
6 | Hyd. 519 950 ; fue.Co. S 22 49 20184 15 00 Do.
6 1 Hyd. 520 801 | ¥1.0z. 8. For 22 50 1084 11 00
12 | Brd. 521 470 | G.brk. Sh.. 30 46 0078 35 00 | No current.
14 | Hyd. 522 2,537 ' br. O 34 14 00,72 35 30! Southerly set. .
14| Hyd. 523 | 2,462 | br. Oz 34 48 4572 25 00 Do.

NOTE.—The latitudes of positions on A
itude 21051 307 N, longitude 81° 57/ 387 W.

ntonio Kuoll are absolute; those of other soundings and the longitudes of all depend upon Cape San Antonio light being in Iat-
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The statements of currents in the above table are based on careful
estimates of their direction and strength while holding the sounding
wire vertical, verified by their influence on the ship’s reckonin g between
stations,

From these frequent observations it appears : (1) There is a general
Westerly drift throughout, as indicated on the charts, being strongest
in the castern part. (2) The currents appear to depend mainly on the
Wind, the direction of which they quickly follow approximately with a
velocity proportioned to its force.

One exception to the first general rule was noted in latitude 129 to 120
30, lougitude 620 20’ to 620 50/, whero a slight sct to the southward and
“astward was experienced, the wind being light from ENE. Itappears.
brobable that vessels in this locality may Lo affected by the tidal cur-
rents of Grenada, although distant 40 to 60 miles from that island. The
rule used by the island seamen for determining the timne of the turn of
.the Stream (s¢e Navy Department H. O. Publication No. 63, page 554)
I8 as follows : “ From the time of the moon’s rising until her superior
transit or passing the meridian, the strcam sets to the eastward ; from
the superior transit until she sets, it runs westward.” While this vessel
WVas in the area mentioned above, the moon was rising, which, according
to the rule quoted, would account for the easterly set; the westerly set
Was again experienced two or three hours after the moon’s meridian
Dassage, increasing from that time on as the ship, moving southward,
abbroached the western branch of the equatorial current flowing in

elween Grenada and Trinidad.

In connection with the second genoral statement made above, it should

© observed that in the northern part of tlre S¢a the set was generally
to the southward of west, nearly following the winds; but south of the
barallel of 120 op 190 307 the direction is to the northward of west, and
ustally quite strong—much more marked than farther north. For
100 wiles northward of the Bocas de Dragos the current ran 2 to 3
kI}Ots au hour to NW., and farther to the NW. and W. (for 200 to 300
miles) it ran between NW. and W, also strong, in spite of the wind
b‘e“’g inthe NIl. Ay the time of our visit to the Gult of Paria (Ist of
“ebruary) the rainy season had not yet ended, and it is probable that
the Water from the Orinoco coutributed to the stream in this vicinity.
f‘s far westward g longitude 660 30, latitude 139, a strong northwest
current, wag experienced on the 8th of February.
Pmlljllfder the lee of Orchilla Islund no current was perceptible, although
Hng strong to NW., immediately north of it. In the broad channel
Ost“’eeu the Leeward Isles and the Main, the drift was to the southward
West until approaching Curagao Island, when the current was found
0 })e setting to about W. by N. The strength throughout here was 3
to ¥ kuot,
\ 'N“‘“‘ “1_0 southern shores of Santo Domingo and Jamaica thero‘ar‘e
fany eddies that may be somewhat tidal ; but through them all is a
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general easterly counter-set, of which advantage is frequently taken by
the coasters in working to windward.

In the western part of the Caribbean Sea the strength of the westerly
set is much less than farther east. Off the coast of the Isthmus of
Tanama there is not infrequently a counter-current to the eastward,
wlich, although slight, is doubly perplexing from the fact that allow-
ance is generally made for the usual westerly set. This may sometimes
be accounted for by a continuance of northerly or northwesterly winds,
but has at times been known to exist without that apparent cause.

In the broad channel between Yucatan and Honduras in the west

and Cuba and Jamaica in the cast the currents are extremely erratic.
.The amount of northwest drift in twenty-four hours was found generally
to tally with what vessels have usually experienced there, being about
30 to 40 miles in a day; but during individual hours or portions of a
day there were remarkable fluctuations noted. Xor instance, the cur-
rent was WSW. 24 kuots an hour at one time; in two hours after-
wards, just a fow miles to the northward, it was setting feebly east-
ward; and again in two hours more, to southwest, and later on to the
northwestward. This may be due to tidal influences, but it scems proba-
ble that the movement of the water is largely affected by the extra-
ordinary variations in the depth, nearly 3,200 fathoms being found 75
miles castward of Swan islet (60 feet high), 3,000 fathoms at 40 miles
southeast of Misterioso Bank (10 fathoms), and so forth.

Fortunately while in this vicinity circumstances were very favorable
for locating accurately each individual sounding, a bright mwoon lighting
the horizon at night so that altitudes of stars could be observed at each
station. i ‘

During the sumwrer and autumn of 1884 hydrographic work was
merely incidental, as continuous dredging and trawling generally inter-
fered with the correct locating of the stations. Still, a number of the
soundings taken were considered plotted with sufficient accuracy to be
of hydrographic value. This work was off the United States coast be-
tween Cape Flatteras and George’s Banks.

Nothing of special interest was definitely ascertained. DBut in the
course of the season it becamo very cvident that in the vicinity of the
40th parallel and the 70th and 71st meridians there is an easterly and
a westerly movement of the water, alternating at intervals of apparently
about half a day. Circumstances prevented a close examination into
this matter, but, as the approximate time of the change of tho current
was noticed on several occasions to be later each day, it is believed that
the phenomenon may be attributed to the influence of the moon, and
that probably there may be tidal currents, less pronounced, but as regu-
lar there as along shore.

Indications were also found of a pocket running in northward from
the 600-fathom line on about the meridian of 700 15/, differing from the
contour lines on existing charts. But, owing to cloudy wcather and the
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impossibility of keeping a good reckoning while trawling, the positions
found were not considered sufliciently reliable to warrant making a re-
port to the Hydrographic Ofiice.

Table of sounding and dredging slations occupied during the summer and fall.,

| . .
Date. | Number. | Depth. Bottom. Lntlx‘},udo Lnn{zvl?lulo
o 4 m
July 20 | Hyd. 524 3 56 10
ﬁO 2170 T3 Omos0
2 2171 73 48 40
0 2172 73 44 00
2l 2173 72 84 00
2t 2174 7208 00
22 | Hyd. 525 72 L2 00
;:2 Hya. 620 72 18 00
2 | Hyd. 527 72 18 20
22 2175 72 18 80
5 Hyd. 528 72 14 40
z Hyd. 529 72 16 00
x Hyd. 530 72 18 30
| B o
; 2 21
fjg 2157 72 08 45
| B
2 2178 71 5'6 00
'23 2180 71 40 30
ii 2181 71 46 00
el 2182 71 44 00
An i Oyd. 533 71 43 00
B 21 Hyq. 534 70 88 00
51 Hyd. 535 70 U8 00
3 llyd.z.;,gg 70 :és Og
E 218 70 566
2| Hyd. 537 70 65 39
z 214 70 65 30
: 5 70 54 15
5’ 2180 70 55 30
3 ‘ Iyd. 538 71 20 00
3 Hyd. 530 71 13 45
3 Hyd. 640 71 1% 80
3 llyd.).;)g; 71 10 83

2 710
5; Hyd. 642 71 08 00
2 2188 71 03 00
3 Hyd. 543 71 04 00
3 II.\'d-zm 71 07 og
70 26 0
4 2190 70 20 15
4 2191 70 17 00
4 | Hyd. 545 70 16 30
> | Hyd. 546 70 16 40
A Hyd.zﬁz 70 16 :g
. 2 14 45
: 2103 38 10 30
2 2104 ! 70 07 00
c| 21956 70 03 00
8 3}3‘7‘ 60 44 28

69 48
g 2198 g9 43 20
o 2109 . 69 41 10
5! 2200 ! 60 43 20
o Hyd. 548 71 41 10
N 2201 . 71 85 15
he 2202 71 30 46
H 2203 ! 71 41 16
20 2:.’,04' 71 44 30
- 2205 71 18 45
| BW o2
7 1 5
20| Mya. 54p i e a0
21 2908 71 16 16
2l 3300 7 21 :«g
2810 71 18 4
é;i 2911 71 18 00
E 221 70 30 45
g Hyad. 550 70 28 30
22 70 30 00
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Table of sounding and dredging stations occupied during the summer and fall—Countinued.
Date. | Number. | Depth Bottom. Lah}tiude Lon 1?11110
| |
Fathomas. | o r n o+ u
Aug. 22 2214 475 . gn. M. 39 57 00 70 32 00
22 ' Hyd. 551 356 guo. M. 39 63 00| 70 31 45
22 2215 578 i (Lost lead) . 39 49 15| 70 31 45
22 2216 | 956 | g M.l 39 47 00 70 30 30
23 2917 ! 924 i fy. M. 39 47 20| €9 24 15
23 2918 . 39 46 22| 69 29 00
23 2219 048|gy.1\[4. 30 46 22| 69 20 00
23 2220 1,054 : gv. M .. 39 43 00| 69 23 00
23 | Myd. 552 1094 bu. Oz .. 39 40 05| 69 23 00
Sept. 6 2221 525 i gy. Oz ..... 39 05 30| 70 44 380
: ¢ 2220 1,517| gy. 0% . ... 39 03 15| 70 50 45
7 2023 516 | Glov. 072 3748 30| 60 43 30
7 | Hyi. 653 2704 gy-0% oeeiiiians 37 41 00 €9 18 15
8 2224 2,074 | Glob Oz.ceeooiiiiiiniL 36 16 30| 68 21 00
9 2995 20512 | YL OZuanraoi o aaeaan s 36 05 30| 60 51 45
10 2226| 2,045 ; Glob. Oz .... 37 00 00 71 54 00
10 2927 2,109 | Gloh. Oz..... 36 55 23| 71 55 00
11 2208 | 1,682 1 beo M...... 37 25 00| 73 06 00
11 | Hyd. 551 ;. 1,600 , gy. Glob. Oz 37 22 5 73 06" 30
11 2220 1,423 | Glol. Oz. 37 38 40| 73 16 30
12 2230 1,168 | gy. Oz . 38 27 00! 73 02 00
12 22.’1l| 065 gv.()z. 38 20 00 7 00 00
12 2232 243 | gn. M ......... 38 37 30| 73 11 00
12 | Hyd. 535 160 | gn. M 48 88 200 73 10 00
12 2933 630 | gn. M 38 36 30| 73 06 00
12 | Oyd. 556 474 | go. M Lol 38 40 00| 73 03 00
13 2234 810 | B0 M it gt cecreaeracaeaaaes 39 00 00| 72 03 15
13 2235 707 | gn M .l 390 12 00| 72 03 30
13 2236 : 39 11 00| 72 08 30
13 2937 R 3. S 39 12 171 72 09 30
13 2338 ............... 39 06 00| 72 10 00
13| Myd. 557 | 851 | @0 Moot e 30 08 30| 72 12 30
26 .49 ......... 40 38 00| 70 20 45
26 b Mya Bos | w7 | pe M LIIIIIII LI 40 37 001 70 32 00
20 2240 40 27 30. 70 20 00
26 9241 | B0 | ZI M it veereeeanraeaaaiaaaaas 40 21 00§ 70 29 15
26 2242 | B8 | g ML 40 15 30| 70 27 00
20 . 2243 .40 10 16| 70 26 00
26 2944 40 05 15| 70 23 00
20 2245 40 01 15| 70 22 00
26 2246 39 50 45| 70 20 30
27 v | T8 | en MLS L 40 03 00| 69 57 00
27 280 6T g ML S DI Shuenee e eaianaann 40 07 00 60 57 00
27 2249 [ 53 g Mome.S. oeiiieeieien... 40 11 00 69 52 00
27 2250 | 47 | g ML ANCS oo ieeiiaaeeeeiaeeann e 40 17 15| 60 51 45
a7 9251 | 43 Ey. AL A0S i e eanaas 40 22 27| 60 5l 30
27 2252 1 38 | gn Moo, UK. S oo iat e e s 40 28 00| 60 51 00
27 P B R N S 40 34 30| 60 50 45
27 2954 | 20 | BUDKSP ..t e e 40 40 30 €9 50 30
27 2255 1 18 T me S bk Sp L, 40 46 30| €9 50 16
28 2250 | B0 ylS L. 40 38 50| 69 20 00
28 2257 1 83 | YLS.wbkSp.... D 40 32 30| 60 29 00
28 2958 | 861 YLS. bl Sp....... L .. 40 26 00| 60 20 00
28 ! 2250 | 41 OV S DK SD taennntaa e 40 19 30| 69 20 10
28 2200 | 40| BV e i ieieiaeaiaaaaas 40 13 15| 60 20 15
28 2201 | 58y S brkoSh.oiiliiiiiiiiiii 40 04 00| 69 28 30
28 2962 25 :gn M S 130 54 45| 69 20 45
Oct. 18 2263 430 ¢ gn. M. 47 08 00| 74 33 00
18 2264 167 | gy. 8 87 07 50| 74 34 20
18 : 2265 0 gn M G 37 07 40| 74 85 40
18 : Hyd. 55 Lo S I X ¢ P 87 07 30| 74 37 00
19 . 226 UL e S.brk. Sho ..o iiei e 35 07 00| 75 08 30
19, 2267 O8 1 V.8 o e 35 08 60| 76 07 20
19 2208 08 BY M 35 10 40| 76 06 10
14 2269 48 | crs py. brk. S oLl 35 12 30| 75 05 00
19 2270 32 | fne gy S8.ble. Sp ..o 35 14 15[ 76 07 00
19 2271 26 | era gy S.brk.Sh.eao S 35 16 00| 75 00 00
19 2272 15 | ers. gry. S. brk. 35 20 10| 75 14 00
| oum 17 . uy. S, bk, Sp. brk. Sh... 35 20 30| 75 17 30
10 2974 16 gy, S. bk. Sp. brk. Sh. .. 35 20 35| 76 18 05
19 2275 100 2y S bk Sponk. Sho ...l TIIIIT 35 20 40! 75 18 40
190 . 2276 10 | kY. S bR Sp.brl. Shoeo oo i 35 20 45 76 19 156
10 2277 16 ; gy. S bk.%p brk.Sh....... ... 35 20 50 75 19 60
19 . 2278 16 1 gy, S bk Sp vk, Sh. ... o LI 35 20 55] 75 20 20
10 | 2279 16 ° gy. S. blk. Sp. brk. Sh... .| 3 20 851 76 20 55
19 2280 16 gy. 8. blk. 8p. brk. Sh 3 21 00 75 21 30
19, 2281 16 {:\ns. bk.Sp.brk. Sh. ... ...l 35 21 05| 75 22 05
19! 2282 Wbk S e 35 21 10| 75 22 40
19, 2283 D 35 21 16| 76 23 15
19 2284 13 1 Crs gy S o e veea—— 36 21 20| 75 23 30
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. ; : : , . l1—Continued.
Tavie of sounding and dredging stations ocoupied during the summer and fu

Latitudo ILou&ludb
Dato. | Numboer.  Dopth. Bottom: . i .
o T oo N
1 Pathoma. ; a5 9of 25 75 24 25
Oct. 19 . 2985 ! 13 | crt gy B DK SP eern e 35 Nl
19! 3 11 | crs. gy S L 3 0] 75 26 00
HE 71 eran |45 22 40| 75 2 0
20" 7._| a5 |.lo 99 50 ’Z: }.:» Og
: [N Clas B3 oo 18 2t B
5 03 8. DI S g 5 25 30! 75 20 30
20 5] gv. 8. DK Sp.brk.Shcooeaoiennn I35 97 20, 75 16 30
o 5 20 101 75 12 0
b |35 81 oo|7.; 08 40
3 083 a2 ar| 75 04 30
2 S 35 35 20' 74 58 45
€ 27 | ere. VLS ... e e S o 0 74 53 00
20 ! 491 DML S DI BB e 3 e 00! 74 52 00
20 80 | Dl M8 DI Sh o nee e R
20 296 | bk. M S5 41 30| 74 48 30
20 . 671 bk, M 1 20| 7 03 09
2L 50 ‘ crs. 8. b, §h 1801 70 0 o0
5! 491 8. Co 17 00l 76 01 00
21 2300 41 | foe. bk 10 00 74 58 00
2, 2304 47 1 fue. k. gy. S 23 00 74 B4 a0
17 Tiya. 43 gy blLS ... 53 00| 74 51 30
21 ; 68 Ine.bk.S.. S1 30 74 48 B0
2 1,007 gy. M 31 50| 74 52 00
il 22 ey 2 N 42 00| 74 b4 30
E 43 gy bk S.brk. § 45 00| 74 53 30
21 45 gy bk. S, brk. Sh 4 2l 7% o2 oo
at 56 j gy 8. brk. Sh . 435 48 30 74 51 00
21 182 B 3. ne. 1L

In the preceding tables the abbreviations for the bottow are from the
following code: : .

Albrevig. | I . ' Abbrevia- | Meaning.
,I:Ll;g\ w AMeaning. ! Ah'};(‘;?:m Meaning, tion. !
[ —_—
e 3 : I I 1) " S, . Mack.
Cooil... l Clay. -.| Spocks. | o gllf- L irewn
g_" --------- Coral .| Stones. Lo Lluo.
‘rm ''''' (l-‘ornm]inifurm . bﬂﬁi‘:‘:" 0111(;(.‘ * chocelate colored.
e Ll iravel. Je . X.
Glob . 0000 l (\}Ill)\])igerinn. | fne :i:l\]:?(.l ‘ét ‘gl?(lmll
ceeees oo Mud. ird. ... iard. . ool
Oz ()l)l;,((). l 140 . cennnn. large. gy. 'l“h‘t'
.| Pobbles. Noaykyooalll rocky. l-t(l rgd. .
-| Ptaropods. [T soft, 1 | Wlato colorod.
-..| Rock, | aml oLl small. slat ... ...  Blate o
-1 Sand. [E°14 R stifl. . ‘Ylh ......... : Yollowr.
Shells, l' Btk ..ooo.... sticky, BRI
[ '

Tu the month of February the ship was swung in the Gulf of Par'l&,
latitude 100 30 N., longitude 610 35 W. The azimuth 0f“ the sun “'als:
observed on every alternate point on even beam, swinging first wtlt
Starboard and afterwards with port helm; and on every fourth 1)01"?
While listed about 5° to port and 53° to 6}° to starboard, swinging I?Ot(;
times with starboard belm. From the mean deviation table, derl\;d
from the two swingings on even beam, a steering-card was construc o
(see Plate T). In it the inner graduated circle shows the -magl}edi-'
courses to be made; the lines radiating from it to the outer clrc,etlz?nd-
cate on the latter the corresponding courses to be steered by the 8
ard compass,

. : imi hat
The effoct on the deviation of listing to either side was similar to ¢
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found in higher latitudes, though of course less marked: When listed
to starboard the ship’s head is thrown to windward when on courses
north of east and west, and to leeward when on courses south of east
and west. When listed to port the ship’s head is thrown to windward
when on any course west of north and south, and to leeward on any
course east of north and south. The greatest difference caused by
starboard list was on a southwest course, when the deviation was 110
15 E. as compared with $° 30’ E. on even beamn. The greatest change
caused by port list was on a northwest course, when the deviation was
50 15 L. as compared with 20 30/ 13. on even beam.

In the month of July a magnetic survey of the vessel was made while
in the dry dock of the navy-yard, Norfolk, Va., and the data sent to the
Navy Department,

The general methods of navigation were as described in the report
for 1883. The following examples will serve to illustrate the pradtical
working of them:

ExampLe I.—On January 15 the problem was to sound over the posi-
tion of Mourand Shoal, latitude 240 35/ N., longitude 65° 13' W. An
altitude of the sun taken at 8.20 a. m., and worked out for latitudes 250
and 25° 10’ showed the ship to be somewhere on the line A B (Plate II).
Clouds interfered with subsequent time-sights, but it was seen that if 12
wiles were made on the same course (S. by 1. 3 E.) the ship would be on
a line passing over Mourand Shoal and parallel to the line of position
found at 8.20. So, when that distance had been made, it being belioved
that the ship was to the northeastward of tho shoal, the course was
changed to run southward along that line, and, as the hour of noon
approached, ex-meridian altitudes were observed and computed in quick
succession. Finally, a short time before noon, the latitude of 24° 35/
was reached. The ship was immediately stopped and the sounding
begun, No. 39. The meridian altitude taken while sonnding gave 240
35 14 as the latitude; and as no current was detected while sounding
(3,006 fathoms), the vessel was presumably in the required longitude
also.

Lixamrrr II.—Daring the night of April 11 and 12, while sounding
at 8.15 p. m., altitudes of Sirius and Capella weve taken and worked out
for latitudes 18° and 18° 10/, placing the ship at Station No. 401, the
intersection of the two lines of equal altitude. It was found necessary
to steam ahead about 23 knots an hour E. by S. to keep the wire verti-
cal. The cour-¢ was then shaped for the vigia, making allowanee for
the westerly current, and a sounding taken about midway. The cur-
rent was here found to have changed to the eastward, quite feeble, and
altitudes of Vega and Polaris showed the ship at No. 402, The differ-
ence between the intended and actual positions corroborated faivly the
change of current. The course was then shaped for the vigia again,
and a sounding taken a few miles southward of it so as to have a defi-
nite starting point ot far from the desired position. The current was
here found to be sctting to the WSW. aliout 2 knots, and altitudes of
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Polaris and Altair placed the ship at No. 403. The course was once
more shaped for the vigia; a latitude by Polaris, plotted just before
reaching it, and an altitude of the sun while reeling in, placed the ves-
sel at No. 404. The current was here found running to the NW. by W.
about 1§ knots.

ExampLr 11I.—On August 22, while sounding at Station No. 560, an
altitude of the sun was obscrved; from there 2 miles were made on a
SSW. course to No. 2213, where the sun was again observed while
sounding; from here about two miles were made trawling towards SW. to
No. 2214, and the sun again observed. In all these poskions the sights
were worked out for latitudes 390 50’ and 400, giving the lines shown.
At half a mile southward of 2214 a meridian altitude of the sun gave
the latitude 390 56/ 35, By plotting between all these lines a westerly
Bet was detected, and the positions were fixed as in Plate 1II. TFrom
'No. 2214 made about 8 miles in a southerly course to No. 2215, when
the sun was again observed; then made about 23 miles (trawling) to
SSE., when another sounding was taken (No. 2216), and the sun again
observed, TFinally, after trawling about 2 miles to 13 by S. from No.
2216, 2 meridian altitude of a Ophiuchi placed the ship in latitude 39°
46 50, By working out the p. m. sights for latitudes 39° 40’ and 39°
50’ anq plotting forward from the noon position, the westerly current
W§S found to have stopped, and the positions were fixed as shown. In
this case the depth was not sufiicient to admit of any current being
detected while sounding, but in the morning the vessel was drifted over

the dre ©
redge-rope somewhat.

REPORT OF PASSED ASSISTANT ENGINEER G. W. BAIRD,
U. 8. N.

MAIN ENGINES.

During the year the engines have been in operation 1,632 hours while
t.'he sbip was on ber course in free route, besides the time occupied in
Sounding and dredging at sca, when the engines were worked to sig-
Bals.  The ship has steamed on her course in all weathers 13,388 miles,
A average of 7.93 per hour, during which time the port engine made
6"5&3’?76 and the starboard engine 6,316,140 revolutions, a meau of 63.8
Derminute. It has been the custom to aim at cconomical rather than
(\lvlll:;,k t:"{.\'if-geS, and the engines have been seldom run wide open, even

he m,"f,l"d““""l pressure of 50 pouuds, wln(:h‘ we are now c:u'rymlg.
higl Aximum speed recorded during the year is 103 knots, while the

shest average for ten hours is 10.44 knots per hour.

BOILERS.

. During the year repairs have been made to the boilers whenever fires
ere permitted to be hauled. The crown sheets, which are of © mild
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steel,” and which were soft and ductile when new, are now brittle and
50 hard that they will turn the edges of steel tools unless they are tem-
pered as hard as fire and water can make them. During the winter’s
voyage these shects cracked in several places, but have been hard-
patched since then.  New leaks appear in the boilers, which we pateh in
turn. The braces are so close together in the Dboilers that the cost of
removing them to repair a leak is sometimes greater than the absolute
repairs.
STREAM-CUTTERS.

The two steam-cutters have been ceminently satisfactory. Ixcept
the fracture of a feed-pump bracket, there have been no mishaps dur-
ing the year. A uew piston spring has been put in, and the air-pump
connections have been bushed, there being no provisions to take up the
wear. The propeller blades have been bent several times, but were
straightened on board. New casings have been put on the boilers, new
firebricks put in the furuaces, and new mineral wool put under the
asings,  We have found it necessary to make an alteration in the stern
stufting-box of the larger boat. The cost for repairs to the two boats
during the year has been $110.57.

PUMPS.

The steam pumps continae to give satisfaction. We have put plugs
in the ¢ throw ports” of the circulating pump, to throttle the steam and
retard the motion of the main steam-valve; it has the effect of mak-
ing the pump linger o moment at the end of the stroke, which permits
the valves to seat without slamming.

STEERING IINGINE.

The steering engine continues to do its work admirably whencver
used (which is not often); but from the extensive surface of the joints
on the exhaust side, the air-leaks impair our vacunm from 2 to 3 inches,
when it is exhausted into the main condenser.

DREDGING ENGINL.

The dredging engine, having a great surplus of power, continues to
do its work with ease. We have cut away parts of the cylinder heads
to clear the frames, that we may take the heads off without taking
down the engine frames.

REELING ENGINE.
The reeling engine continues to work well, requiring but few repaixs.
STEAM WINDLASS.

The steamn windlass continues to work well requiring but little atten-
tion.



[73] WORK OF STEAMER ALBATROSS. 5

SOUNDING ENGINE.

Except making a new piston spring and oceasionally keying the jour-s
nals, this engine bas required no repairs. Since we cut the lap off the
valve we have been able to get the engine started quicker, and also
clear it of water more readily.

WARMING.

The steam radiators, though presenting a much less aggregate surface
than is customary to provide for a ship of this size, have proved suffi-
cient for the purpose. The traps which drain ofl' the condensed water
have required much attention, and I have put on a “Dlow-through”
arrangement, which appears to improve the circulation.

VENTILATING.

The condnits, registers, and fun appear to be sufficient in every way,
but the lack of power in the “Wise motor,” which drives the fan, is
such that we get a much smaller cirenlation than was intended. An
expel'inlent recorded in my report of September 30 gives the power and
efliciency of tho motor.

DISTILLER.

The distiller continnes to furnish a plentiful supply of oxcellent
Water, :

LIGIITING.

The Edison-light plant continues to give great satisfaetion. During
Phe year we have improvised submarine lamps, which the Naturalists use
M catehing squid and other marine fauna at night; they appear to
2;“:;&“ 2 L"‘rom‘, variety of croatures. We .h;we provided tw.o clusters
for usze 16 (:zmdle,-l‘)ower JTamps each‘, having (mbl.es 30 feet in lel.lgt,h,
on dec]—o.n deck. These lamps were iutended to hg%lt the l?l‘aw]-smves
been di: and have b(fen 50 succgssful that the use of the ar¢-lamps has
lamy th‘:to “]tlllued. They require so much l_e:%s current tha}l t!xe arc-

e ar(-.;rll the (ly:l‘uuno docs not fec.I the {l(l(lltlmfa-l load as it (11'(1 frgm
is ﬁxc(l (u‘"(llm.‘ I'he cables are carried on con vcl‘ucnt reels, one 0‘1 which
year two .‘;‘mc.l‘thc forecas.t,le aud one in the 1)110t-h9use. DuFmg the
usug) bre-l;{‘ l(f;lon.nl ‘lzunp-hxtqres have lLeen })lfl-(le(l in the cub‘m. '1.‘1}0
made Ly ;m"’a Ot wires and of soel‘mts has continued; the repairs being
sen cab‘le ‘:‘ Clnglne-room forco. ‘lhe lamnp has been cat from the c.legp-
blace; th;( ,l'l( _the photometer of Paymaster Read bas l?e(m put in its
four I,Je Olltl‘f{i‘lt‘to operate the deep-sea photometer 18 taken from

rives the ('1“"4'10 dlsl'c cells. \Vc have pu}'clm-sed a 7-inch belt, Whl('th

een iy o )e.\"ll«_uno “”El' less Slllll}lll_". -Dlu-n‘xg the year the dynamo ]l:l-S
Previons] l I‘P‘LCIOII 1,46,2‘ h()m:s, gising practically the same .ecouom}y ;ws
steadin(;si ngt)l‘.ted. 'l.he briechtness of the lampsis unimpaired and the
S remains uniformly constant. The averago number of lanps
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in nightly uso is about 47. The total cost of the light has been as
follows: '

1332594 touB Of COMY. o imn i iaee et teceer temacr cit it it cena s 297 07
924 gallons of il ... oon it e e e 65 50
12 attachment PIUZS. oo i i icieitaanee e enaaes 390
A 1Y 1] T R S T e 7 00
5 ent-ont blocks (a.ddmon.).l) ........................ O recceecaacce s 170
39 3-light safoty-plugs. oo ir i et e e e ceee 273
G 6-light safety-PINgs. oo i it e et ettt ee e e 48
1 20-light safety-PINg oo enn cemeee i eeae e e ettt bt e 08
11 40-Tight Safoby-PIngs. oe o oo e et it it e cme e e 180
O key-80CKOtS. oot it iriaat ioeeeeeceees cices e tamae e 8 28
4 pounds insulation compound . .. ... il ees 48
5 feet of 2-inch rubbertubing. ... ..o ieie e e annn, e e 30
2 pounds insulation AP ..ot il i i iie e ciee e e 96
RN LTIV EELT I P18 13 1 R e 300
Tpound of No. 12 Wil ..o ooie it i e e i it eeeceme e s . 40
1 pint of solution of gutta-percha (... ool 37
4 cigar-lighter plugs............ et e eett e ceeaseceecore s aaaas aan 220
8 2ros8 A8SOTted BETOWS . o eveiien ioeeieeeoscocssaonsnnn camnaonnccne cens sane 112
7 ounces hydrochloric aci@ «oovot oirin i i e e i 131
1 2-point BWIte ..o e i e e e e eii e e e 45
B Y LT B ) ) A R R 1 50
LA L L0008 -« cee iee eeae ae e cace et moacane cmm e emaee e aae e amnnee 141 00

O] e e it e aa e e et cceieiecmnscaeae e aae e e s 335 01

Frown this it appears that the light in eandle-power per hour is cost-
ing us (1716)3;?4(})41 <8 0.0601 eent per hour; about the cost of gas
for an equal light in New York City. Tt is proper to add that the cost
of coal during this year has averaged us $6.99 per ton, and the entire
expense in fixtures, wires, &c., are included, the item of labor alone
being omitted, for the reason that no extra hands are employed for this
purpose, the engine and dynamo being run by an enlisted man, in addi-
tion to his other duties in this departinent.

COAL EXPENDITURES

During the year the expenditure of coal for the different purposes
has been divided, approximately, as follows: .

Coal consumed while the main engines were in oporation for propulsion of Foue
the ship, warming, puinping bilges, washing dccks, and steering......... 8641453
Coal econsumed for lighting the ship (by electricity) «ocave oveenarnae caenns 134845
Coal consumed for ventilating. . ... .. . .. .ot iiie i iiiiii e 503994
Coal consnmed for distillng Waler.. ..o e . et i et aeceee ienmaaaans 194448

Coal consumed for waviding the ship, keeping banked (ires, hoisting anchors

and trawls, and pumping water whilo the main engines were not running. 73488
Total coal consumed by the engineer’s department. ... ... .occ.iomcenencnn. 10224443
Coal for cooking (equipment department).. gee.ooovoiiaminaan e P, Ddgtds
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REPORT OF THE MEDICAL DEPARTMENT, BY JAMES M.
FLINT, SURGEON, U. 8. N.

) The sanitary arrangements of the ship for ventilation, heating, light-
ing, &e., were very thoroughly considered by Passed Assistant Surgeon
C. G. Herndon, U. S. Navy, in his General Medical Report for 1883. No
::‘hungcs have since been made which render farther comment necessary.
The system of forced ventilation by down-draft has demonstrated the
bossibility of supplying an abundance of fresh air to all parts of & ship.
The question is reduced to one of expense merely, in the form of coul
and labor. 1t only rewmains to convince those jn, awthority that oxygen
18 an element.as important to the animal tissues as carbou, hydrogen,
and nitrogen; in other words, that a supply of fresh air is as necessary
to the health, comfort, and cheerfulness of men, as is a liberal allow-
ance of other food, now so generously provided for; and the question of
¢xpense will be quickly solved. The lavish hand that preparves the ra-
l-l‘0u tables will not be less free in dealing out oxygen, when its neces:
SIty or even advantage shall be realized. I concur with the opinion of
Dr. Herndon that for the best results the fan should.be ran countinuously
at 'li‘thlow speed, rather than intermittently at a high rate.

¢ general health of the ship’s company during the year has been
CX.cellent-. No severe accident or serious illuess has oceurred.  Of the
Iinor ailments few, if any, have been due to removable local condi-
tions.  The irritations of mucous membranes, as shown by catarrhs
aud slight bronehial atfections, and the cellulur inflammations resulting
In abscesses and boils, are properly attributable to sudden changes of
tef“pemture, or strong Jocal draughts of cold air, or to excessive hu-
midity, but these conditions are for the most part irremediable, and
nast be reckoned among the unhealthful influences inseparable from
the occupation of the mariner. It is only fair to state that other
‘fo‘.lditions than purely local ones tend to kecp up the good health of the
Ship.  The ¢rew ave all in the prime of life, no boys or old men among
Fhem} the period of enlistment is for one year only, thus permitting
‘t.“_’ecding out of the less vigorous and the ineflicient ; the climatic con-
ditions are most favorable, the ship cruising in northern waters in sum-
mer, and sonthern in winter ; and while liberty is frecly granted t‘,h.e
men at all ports, yet the disposition to riotous forms of dissipation 18
llllllch less than the averago.

1?110 determination and records of sea-water densities havo b(?eu
assigned to this departments. 'This work has been principally carried
ou by Mr. N, B. Miller, apothecary of this ship, and 1 can tostify to
t!lo care and faithfulness with which it has been executed. The gravi-
ties of 4 fow samples have been determined by actual weight by Dr.
J. H, Kidder, and a comparison of results justifies a belicf in thg gen-
eral uceuracy of the work done on board. The instrument in use 18 the
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cup and stem-float, in the combination Known as Hilgard’s salinometer.
The water as soon as received is poured iuto bottles fitted with ground-
glass stoppers, and is kept in the laboratory with the instrument until
it bas taken the temperature of the room. The water is carefully poured
down the side of the cup to prevent the entanglement of air, which is
liable to rise in bLubbles, and adhering to the float, to vitiate the result.
The float-is carefully inserted so as to avoid wetting the stem above the
line of flotation, and the graduation is read at the water level, through
the little cone which rises aronnd the stem. The rolling motion of the
ship being very slight under all ordinary eircumstances of weather, and
the laboratory being situated ncar the center of fore and aft movement,
it is possible to attain here nearly the accuracy that could bo expected
from the use of the same instruments on shore. :
Appended are the records of specific gravities (marked A).
Particular attention is called to tho interesting.series of surfacogravi-
ties taken on May 15th and 16th, during the passage of the ship from
the Gulf Streamn up Chesapeake Bay and the PPotowae, and again on
a similar trip. The gradual and regular diminution of density and
the variability under differing conditions are well shown by the figures.
Through the courtesy of the Coast Survey Office an instrument for
measuring the specific gravity of sea-water, known as Hilgard’s opti-
cal densimeter, has been received.  The instrument is fully deseribed in
Coast Survey Lzeport for 1877, Appendix No. 10, Muach time has been
spent in the effort to become thoroughly acquainted with the use of the
instrument and to determine its advantages, if any, and its accuracy in
actual practice. After many- trials, extending over a period of several
months, T am compelled to say that, in its present form at least, it is
less reliable and much wore difticult to use than the old stem-float.
The following serics of trials (marked B) with distilled water illus-
trates the unreliability of the instrument in my hands, Xor cach experi-
ment the densimeter was taken from its case, the prismatic bottle filled
from a large jarof distilled water, and after the examination the bottle
emptied and corked and the instrament returned to its case. All the
appliances, were kept together and were of uniform temperature at the
time of tho experiment. Ilvery precaution was taken to make the goudi-
tions always tho same and to secure the greatest possible accuracy in the
reading.  As will be seen, there is an extreme variation in the series of
14.2 micrometer divisions, and as each division represents a change of
00007026 in density, the possible error in determining the gravity of
distilled water mounts up to .001. No satisfactory explanation has
been reached of the causes of the sudden changes observed in the
| tables. The probable crror in reading the micrometer should not ex-
ceed 3 divisions, and the error in reading the thermometer must be less
than .5°.
There is also appended a table (marked C), showing the comparative
results with this instrument and the salinometer, using specimens of
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sea-water obtained on three ‘successive days.
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Before examining the

speci ;

nln)l(::l l:]f’ens, the constant of the densimeter for distilled water was deter-

are 0, for that d@.\' by taking the averageof three trinls. The readings

a gen er"?lly a little lower, but not greatly different from those obtained
Y the salinometer.

Date,
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A.—8pecific gravities of sea-water~—Continued.
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20 Hyd. 1661 wetlo.oo, 75 78 79 1. 0248 1. 027783
2l AlIyd. 169 117 36 ...de ’ ™ e 0110246 1. 027683
21 PHyd. 170 17 48 ...do 77 79 80 : 11,0246 | 1. 027760
201030 pan.| Hyd. 171 | 18 01 do L] 78 2 81 1. 0244 1. 027739
21 3.00 poan.| Hyd, 172] 18 07 ..dy 78 79 80 1.0246 | 1.027760
210 3.00 pom Hyd, 17218 67 260 8 7 81 1. 0246 1. 027039
20 [ 3.00 p e Hyd, 172 | 18 07 50 | 77 70 #1 1. 0268 1 1. 028130
211480 pom ! Iy, 173 |18 10 Surfaee. ! 77 70 80 1.0242 | 1.0273060
211630 pou., Hyd., 174 | 18 oLl 77 78 83 1. 0244 1. 028126
220 7.000.m. Hyd, 178 | 17 Ldo} 76 76 79 1.0250 | 1.027083
22 |10.00 u.m.’ Iyd, 179 |17 .o.do....| 76 8 80 1. 0247 1. 027860
211230 pon | Hyd. 180 | 17 CdoL o8 78 |80 | 1.0246 | 1.027760
400 pom | Iyd, 181 | 17 ¢ odo..l| 78 80 80 1. 0244 1. 027560
T00pan . Hyd, 182 |17 doool| 77 78 80 1. 0246 1. 027760
1.9.00 Hyd, 187 18 .do.. 77 74 84 1.0250 | 1.028160
: ]l)(l. 188 17 51 40 | 74 Sdo... v 76 80 1.0250 © -1.028100
A Hyd, 190 017 33 30 ¢ 74 edoool 77 « 80 80 1. 0246 1. 027760
. Hydo o2 ‘ 171316 74 oL, 77 : 78 80 1.0246 | 1.027760
. Ovd. 197 | 18 45 00 | 74 do....| 78 80 81 1. 0250 1. 028330
LOHYd 198 718 10 00 P ..o .| &0 84 8t 1.024G | 1.027939
| yd. 109! 18 56 00 73 odo Lo 70 - 80 81 1. 0246 1. 027039
{700 pm. Hyd. 200 ! 18 59 40 | 74 ¢ c.do 78 178 |8l 1.0248 | 1.028139
d 1000 a.m | Hyd, 205 | 19 40 00 ‘ 74 42 00 | ..do 78 | 78 80 1. 0250 1. 028100
100 pom. l)lodgo 2127 | 10 45 00 | 75 04 Q0 l o] T8 178 81 1. 0250 1. 028339
26 12,00 m. ..| Santiago du Cubu .do....| 8 182 84 1. 0246 | 1.028512
27 |) 20U, Dredige 2128 | 19 55 4(i 4328 (...do....| T . 80 81 1. 0250 1. 028339
281 9.00 aom.! Hyd 215 | 18 54 ¢ | 7" 16 '}0 .do....| 78 178 80 1.0248 | 1. 027960
28 1.30 pan. I Hyd., 216} 18 32 JO P75 0600 | ..do....! 78 178 81 1.0248 | 1.028130
28 6.00 pm.: Hyd. 218 | 18 32 40 ...do . 78 078 .80 [ 1.0200 | 1 028160
201 8.00 quan. | yd. 226 | 17 46 15 7.") 45 30 [...do....| 78 77 81 1. 0247 1. 028039
297 L00 pan.| Hyd. 243117 42 90 i708640 {...do....1 78 79 81 1. 024¢ 1. 027039
"‘) 5.30 p.n. Dre dgro 2138 | 17 44 05 L300 (.. do..| 77 78 81 1. 0240 1. 027930
Mar. 800 wm.| Myd. 286 | 17 47 00 | 76 43 10 ) [ I Y i 4 78 80 1. 0248 1. C27060
1 IU 30 qam) Hyd. 288 | 1749 30 | 76 43 35 | il el T8 70 8l 1. 0244 1. 027739
1 ll o a.m.f Tiyd. 249 | 17 81 20 | 76 44 30 . dln 78 80 81 1. 0244 1. 027730
6 i200m. | ..o Kingston, Jamaica. | ..do 78 80 - 80 1. 0246 | . 1. 027760
1] 6.00 pan | g, 201 , 174110 0 76 40 05 | do 8 78170 [ 1.0256 | 1008583
12, 400 pan. Oydo 305 | 17 82 307583 00 [ do ... 78 0 .78 | L0252 1.028008
I3 o | Hyd. 316716 07 47 80 |1 o 78 177 78 | 1.0250 | 1.027808
3¢ 880 pam | ULyd. 817 0016 43 00| .do ..} 77 0 79 | 10250 | 1.027983
PRA0aan - Hyd 32001 14 06 30 .do....| 6 "7 78 1. 0260 1. (028808
B0 pan d Hyd. 32013 30 00 -do....| 76 80 |77 |[1.0264| 1.020018
850 a.m., 1xd 24501200 39, ode L % 77 7 1. 0260 1. 028618
100 p m.l Hsd 325 | 1146 001 74 2730 [.. do....! 75 : 77 0 1. 0260 1. 028432
.50 pan., Hyd 2712100 )T 23000 dn.... 75 (] 7 1. 0260 1. 028018
ji1.00 . m.! . | Savanilla, 1. 8. C. !‘..llu .| 74 | 79 |75 1. 0262 | 1.028465
1.0 a.m.} ﬂytl. 3.17 110115 - 7508 40 (...do....1 75 Y6176 1.0256 | 1.028032
1.30 prod Hyd. 336 1100500753200 .. 3do o2:| 78 |77 177 |1 oshe | 1 058218
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B . B
Date. 2 Station. ] )
o ~
3 g 2
@ B €t
8 2 g
- 3] = =
1884, o + nw|o 1 u
Ar.22| 7.0 pan.| Hyd. 339 [ 10 506 00 | 75 40 50 |..
23110.00 w.m.| HI3Q. 345 | 10 01 30 1+ 76 24 45
231 1,00 pn.| Iyd. 346 9 46 00 | 76 18 30
231 7.5 pom.f Hyd. 348 | 932 00 70 34 45 ..
241 9.00 .. yd. 232 | 94300177 47 00
241 2,00 p.m.| yd. 354 ! 947 00 | 78 00 30
Zg G.00 p.m.! Hyd. 356 | 047 00 78 39 00
Ane 2[11.00a.m] Hyd, 303 | 04515 ] 79 34 00 |-
pr. ﬁ 0.30 a.m.)... ... Harbor of Colon.
2112.00m. Dredgo- 2146 | 0 82 00 79 54 30 |
21 7.30 pm.) Hyd. 367 | 9 &7 00 | B0 06 20 1.,
31 8.00a.m.| Hyd. 370! 10 46 30 ' 80 32 00 e
31 1.00 p.ud Hyd. 37111046301 80 32 0o
31 100 p.m,| ITyd. 371 | 10 46 30 1 80 32 00 ; |
3|1 001)1u Hyd, 371 | 10 46 30 ; 80 32 o0
81 1.00 p.m. n)d 371 | 10 46 30 : 80 32 00 I
31 L00 p.m.| Hyd. 371 [ 10 46 30 | 80 32 00
3) 10O pan) Myd. 371 | 10 46 30 | 80 32 00 |
31 1.00 p.m. Hyd. 371 | 10 46 30 : 80 -" 0u .
5] 430 im. Dredgo214p: 13 01 30 | 81 25 00 |
-9 840 o, | Hyd.” 378 13 30 30 | 81 23 30 ..
9112.00 m. u-,va 379 | 18 41 20 | 81 15 30
io 9.00 an,| Iy, 302 : 15 09 00 ] 80 28 45
101 160 pan.| Dredgo 2151 | 15 28 39 | 80 36 00
1o Loopm, 2151 | 15 28 3b | 80 36 00
9 1.00 p.n. 2151 1 15 28 80 | 80 36 00
191100 p 2151 | 15 28 39 | 80 36 00
13| $00pm. IMyd. 400 | 17 42 00 [ 82 34 00
12 0.3 a.mn| Hyd. 405 | 18 43 00 | 83 30 45 |..
1 2,00 p.m.! Hyd. 400 | 18 54 45 : 83 53 45
1 3.20 p.my Iyd. 410 | 19 11 00 | 84 01 15
13AL20a.m. Iiyd. 413 ) 2115 45 | 84 48 00
3 1.20 a.m.| Hyd. 413 | 21 15 45 | 84 48 00
13 3120 am. Hyd, 413 ] 21 15 45 | 81 48 00
1BiLz0a mi| Lyd, 413 | 21 15 45 | 81 48 00
13 i1 gum Hyd. 4132015458148 00!
e |}} 20 a:m, [ Hyd. 413 | 211545 | 84 48 00 |
i 20 nu| Hyd. 413 | 21 15 45 | ¢ 48 00
14 [200m. 1 IIyd. 419 (23 48 14 | 84 00 55
Myd. 410
JHyd, 410
Hyd. 419 ..
. llvd 419 |...
Iiyg 419
@'&%pm““{ PD
25 110.00 p.m.
28 110.00 p.y.
281 6.00 pan. ... o oI
Z1310.00 g 100000
271 4.80 pom.t - o
28 112.00 m,
%8 6.00 p.m.!. .
May (1’ gQOQm.'Dmdgn"l
2| gog P! Hyd. 420 0|uumnumx
3 o0 a.m. Uyd. 4211 2204 15 8459 35 [
2|'gaopm.| Ilyd. 43520 00 35 85 02 30 i
3 330 p.a. Hyd. 450 [ 2210 50 - 85 12 00
3 he 08“ e Hyd, 470 | 21 52 85 85 00 45
3| gog Hlyd. 475215250 85 1395 ..
4| o380 pm. Hyd. 482214745 8310 00
¢f T90a.m. ITyd. 495 | 21 54 45 84 58
129 go0 . Hyd. 504 |21 50 20 85 08 40
1 -00 g ! Iy, n21 ) 30 46 00 78 85
1 (/20m. L1618 78 25
13 ] 800 pan. 200 00 17 10
1 500 a.m 00 00 73 45
T3 1500 m. 2048 75 16
14 ;'8” D woe 57 1
14 12'03 a0 1400 7235 40
W0m. G 3308 7324 30
o, Mls. (8—0

i
|
|
Depth. Il
]
|
l

ool
oo
ceudo L
do ...
sdo ol
ooy
o
do oo
SdooL
sdo oL
do ..
do ...
do L.
25
100
Joo
500
700
Qu0
Surtace.
doo
-..tlo .
.do .
cido il
50
200
400
Surfacoe.

do oLl
| 71 I
e o
ool
25
100 |

300 ;.

6UY |
700 .
90 |
Surface. !
pist

100

.o
...do ..
cda .

DORE PR
Ceedo ol

Temperature by at.
tached th

crmometer.

(Sl X 1Y

[XEXY. T

e

=3

@ A O
5 l38s
w 584
o o o -
|'e
. 022
b b | B
831 B&k¥
=Py
@ 2 20
£ 128
£ |28
oo
o | o
77 78
79 180
8 | 82
78 18
80 70
79 |80
78 179
79 |80
80 | 81
79 |8t
78 | 81
80 R0
79 ) 80
79 | 80
70 |4
79 176
7 |74
70 |74
79 |73
70 |79
82 |79
82 79
8 |78
80 | 80
8 |70
80 76
80 |75
80 81
87 | 80
85 |80
% |8
81 (80
8l |50
81 79
81 78
8l 77
81 |77
81 |97
79 |80
79 |80
79 (78
76
76
76
7%
77
7
™ |77
" 76
8 |77
76 76
78 |70
7% .75
78 78
79 '
78 179
8l 79
KU )
80 .79
79 |80
80 | 80
80 |70
T8l ] 80
7 |70
80 |79
80 |79
70 |75
72 I 75
70 74
0| &Y
7% 170

i

[
=
>
&
]
.8
()
@
(=
7]

Reduced to 60° F,

1. 028208
1. 028160
1. 028120

*1. 028460

1. 028583
1. 028480
1, 028183
1. 028160
1. 028330
1. 028539
1. 028739
1. 028560
1. 028500
1. 020360
1. 028486
1. 029832
1. 027486
1. 02R086
1. 027924
1. 028583
1. 028983
1. 028083
1. 028408
1. 028740
1. 028583
1. 028432
1. 027465
1. 028530
1. 028560
1. 028660
1. 028760
1. 028560
1, 028560
1. 028083
1. 028208
1. 027018
1, 027618
1. 027418
1. 028560
1. 028500
1, 028408
1. 027842
1. 0276142
1. 027432
1, 027465
1. 020418
1. 020418
1. 020218
1.920432
1, 020218
1. 0206832

1. 028583
1. 028265
1. 028408
1. 028483
1, (128583
1. 028183
1. 0W383
1, 028383
1. 0285660
1. 028700
1. 028383
1. 028560
1. 028083
1. 028083
1. 028783
1. 027865
1. 028285
1. 028324
1. 028287
1 028250
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; N .
45 |8 38
. : gsa
. hg o~ @ ‘”’f.g 2
24 3w od B B
: B | o8 |eulogdl ¢ g
Date. 5 -Station. o - Dopth. | £& | 5% E'E Bl g e
et © < & R ae B
oot 2 = o 4 & R ) B
=3 = = @D 15 ¥ T S
@ S o 88 | & |28 g 5
=l S a 8% g8 K] E =]
o ] 3] S < [t [=% é
& 3 A &2 |84 |= &
1884. o ¢+ un o t o ° o
May 14 34 65500 | 7243 00 |...do....! 67 70 69 1.0270 | 1.028287
15 353700] 7424 00 |...do....} 77 63 Vil 1. 02G0 1. 028618
15 3553 187504 00 |...do ... 54 67 50 1.0256 [ 1.025120
15 Off Capo Honry. Va.|...do ....| 61 60 63 1.0200 | 1.020411
15 Willoughby Spit, |...do ....| 61 60 |63 | 1.0150 | 1.015411
Va.
16 .| Cherrystono River. .e..| GO 61 63 1.0130 | 1.013411
16 Piney Point, Md. Gl 62 63 1.0070 | 1.007411
16 Bluckiston's ... 61 [i£} G3 1. 0050 | 1.005411
Island, Md.
16 Lower Codar|..do....| 62 64 G4 1.0030 | 1.003548
Point, Md.
16 9.46am.)........cc... Mathias Point,Va.{...do ....; 62 64 64 1. 0010 1. 001548
16 |10.45 1% 1+ 1Y P Mi{yl:\nd Point, [...do....; 63 64 G4 1. 0000 | 1.000548
d.
Julyl19; 130 pm.| ceenvnuanaa. N?‘Vﬁ"-y‘nrd, Nor- | Surface. | 80 85 82 1.0080 | 1.0115;
: olk, Va.
10 5.00pan.f............. B ..do....| 8 85 84 1.0085 | 1.012412
20 -11.45 a.m.|Dredge 2170 | 37 57 00 : 73 53 30 [...do....: 74 75 74 1. 0256 1. 027686
20| 4.00 pan. 2172 1380115734400 ..do....I T4 78 74 1. 0258 1. 027886
20| 4.00 p.n. 2172 | 38 01 15 1 73 44 00 25| 568.8 |76 70 1.0262 | 1.027650
20 4.00 p.m 2172 | 38 01 15 © 73 44 00 50! 55.4 |76 85 1.0208 | 1.027400
20 | 4.00 p.m. 2172 100 51 76 03 1. 0270 1. 027411
201 4.00p.m. 2172 200 45.1 76 62 1. 0270 1. 027270
20 | 4.00 p.m. 2172 300 40.7 76 61 1. 0272 1. 027330
20| 4.00 p.m. 2172 400 ' 40 76 61 1. 0272 1. 027330
21| 5.30 u.mn. 2173 Surfnco. | 70 69 70 1. 02564 1. 026850
21| 5.30 a.n. 2178 25 53 69 69 1. 0262 1. 027487
21| 5.30 a.m. 2173 50 | 51.7 |68 60 1.0270 | 1.027000
21| 5.30 a.m. 2173 100 51.7 | 69 60 1. 0274 1. 027280
21| 5.30 o.mn. 2173 200 | 617 69 58 1.0273 | 1.027060
21| 65.30 a.m 2173 300 40 GO 67 1. 0273 1. 026940
21| 6.30 a.m 2173 400 | 30.7 | 69 57 1.0273 | 1. 026940
21| 5.30 a.m 2173 500 | 30.6 | 69 67 1.0273 | 1.026940
21| 5.30 a.m 2178 600 : 38.7 00 67 1. 0274 1. 027040
211 5.30 a.lu 2173 700 | 38.7 (Y] 60 1.0271 & 1.027100
21} 530 a.m. 2173 000 ; 38.1 60 57 1.0274 1. 027040
221 830a.m 2175 Surface. | 08 P 08 1, 0244 1. 025536
221830 a.m 2175 25 . 50.5 72 60 1. 0262 1. 026200
22, 8.80 a.. 2175 50 | 513 72 60 1. 0268 1. 026800
22 ( 8.30 a m 2175 100 | 50. 6 72 () 1. 02063 1. 026570
22| 8.30 a.m. 2175 i 200 . 44.1 73 69 1. 0278 1. 027180
23 5.00 p.m.| Hyd. 513 * Sunface. 1 69 71 70 1.0250 ° 1.026450
23| 5.00 p.m.| Hyd., 533 i 25 | &7 'n 64 1, 0266 1. 027148
23+ 5.00 p.mt Hyd., 533 ’ 50 | 52.8 7 62 1. 0262 1. 026470
23 | 500 poro.| Hgd, 533 . 1000 50.7 |71 62 1.0270 | 1.027270
238 5.00 paw.| Hyd. 533 i 200, 44.2 |71 59 10273 | 1.027180
23° 5086 pn,| Hyd., 533 300 | 40.7 171 57 1. 0274 1. 027040
23 - 5.00 pan.| 1Iyd. 633 400 | 40.2 171 |58 [ 1.0274 | 1.027160
23 6.00 pam.| lIyd. 533 500 | 40 71 |59 | 10272 1.027080
23 | 5,00 pan.| Hyd., 533 H 600 3.6 71 GO 1. 0272 1. 027200
23° 5.00 p.m.| Hyd. 633 ' 700 | 88.7 |71 58 1.0274 | 1.027160
23, 5.00 pom.| Hyd, 533 - 800 | 38.7 |91 58 1.0275 | 1.027260
Ang. 2 1200w, | Surface. | 69 70 | 80 1.0224 | 1.025560
E! 1200 . | ..ol ...do....| 68 60 180 1.0222 ¢ 1.025360
3. 700 p.m. Hyd. 544 ...do ...| 68 70 172 | 1.0240 | 1025704
8] 7.00 p.m.| lyd. 544 251 643 |70 68 |1.0256 ! 1.020730
8 7.00 pow.f Lyd. 644 501 518 |70 63 | 1.0262| 1020611
8. 7.00 pau.i Hyd, 544 jeo !l 518 |70 62 | 1.0208 | 1.027070
31 7.00 p.m.t Hyd. 544 : 224 | 42,3 [ 70 |66 | 1.0205| 1.027340
4 (11,00 a.m.|Dredge 2190 ; - Surface.| 73 73 74 1.0253 | 1.027380
4 7.15p.m.] Hyd. 545 1 39 47 00 | 70 16 30 ' .do 72 74 83 1. 0236 1. 027326
41715 pm.| Oyd. 545 | 39 47 00 1 70 16 30 ' 25| 6.1 |74 183 1.0210 ! 1. 027726
41715 p.m.| Hyd. 543 ; 30 47 00 | 70 16 30 i 50 | 52.6 ‘74 83 1.0240 | 1.027726
41 7.15p.m. Hyd. 545 3947 00 170 16 30 ! 100 | 62,2 |74 84 1.0240 | 1.027012
4{7.15 pm.| Hyd. 5451 39 47 00 | 70 16 30 ! 200 45.9 74 84 1. 0236 1. 027512
4[7.16 p.m.) Hyd. 545 30 47 00 | 70 16 30 | 3001 40.9 | 74 83 1.0238 1 1, 027526
4| 715 pom| Iyd. 545 1 39 47 00 | 70 16 30 | 400 3.6 74 83 1.0238 1. 027526
4| 7.15 p.n.! Hyd, 545, 30 47 00 | 70 16 30 | 500 [ 493 74 &3 1.0237 ¢ 1, 027426
4(7.15pm.; Hyd. 515 3947 00 70 16 30 600 | 30.2 74 63 1. 0238 i 1. 027526
4| 7.15 p.n.| Ilyd. 51.’_3 Sd9 47 00 70 16 30 700 38.9 | 74 83 1.0280 | 1.027326
517.45 p.m.Dredge 2185 | 30 44 00 [ 70 62 00 ¢ Surface. 74 70 85 1.0234 ¢ 1.027600
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Date.

1884,
Aung. 6

[=F—)

20
20
20
20
20
20
20
20
20
20
20
20

lsw |8 kgl
| 2% | §.’§§! ]
: ’dg K ; %S‘ : “:.’ %
T B ° o .|lega E
B Station. v B Depth. | 5 E FCREY: §- @ 3
< A o - =S (2% | £
© 2 < « £ ! \ L3
s o 8 g 5 ol 1 k4
o 2 5 88 | & |ag 5% g
b~ Py o ¢ 3}
& | 3 £ 5% |5 |88 2 | 3
- = 3] e~ 13)
l \ o+ ot ¥ o o o
11.98 a.m.’ Dredge 2197 | 89 56 30 | 69 43 20 [...do.. ..} 7¢ 78 |78 |[10uM6] L
11.38 a.m.! 2197 | 39 56 50 | 6O 43 20 u5 | 40.8 |78 |78 {1028 1L
11.38 a.10.' 2197 | 80 506 30 [ 69 43 20 501 528 |78 |78 |1.0%4| L
611238 a.m.i 2,97 \ 49 56 30 | 6D 43 20 790 523 |78 170 | 1024 | 1.
19012.00m. ... .....| 30 37 109 71 43 00 | Surfaco.| 73 72 182 {1023]| L
7.00 o Drodge 2205 | 30 85 00 | 71 1845 [ do....! T3 68 |8t (103 1
12.00m. | .o T 493583 | 7181451, do....| 75 75.5 |82 | 10240 1.
513 pan.! Hyd. 549 | 30 34 00 | 71 84 30 [...do....| 74 75 182 | Louol| 1
5.13 pw.' Tyd. 549 | 39 34 00 | 71 34 50 25 66.1 |75 |8 |1lo242| 1L
513 pan. [1yd. 549 | 30 34 00 | 7t 3¢ 30 50| 54.8 |75 |8 [roM3( 1
513 p.n.! Hyd. 549 | 39 34 00 | 71 34 30 100 51.2 |76 |8 | 1029 Lo
513 pan. Hyd. 549 30 34 00 71 34 30 200 43.8 |76 (8¢ |Louss| I
513 pm.| JIyd. 549 | 30 34 00 } 71 34 30 300 | 40.8 (75 |8 |1.0237| L
513 p..: I1Tvd. 519 | 39 84 00 { 71 34 30 400 | 40.1 |75 |82 |[1o28| L
513 pan. Hyd. 549 | 30 34 00 | 71 34 30 500 | 40,6 [75 |83 |loze| L
513 p.am.| Hyd. 549 | 39 34 00 | 71 34 30 600 | 30.2 |75 |82 |loww7| L
513 p.m.: Hyd. 549 | 39 34 00 | 71 34 80 700| 386 |75 |82 (1o2u7| 10
513 p.m.| Hyd. 519139 34 00 | 7L 34 30 800 | 49 75 |83 |).028] LO
513 p.m.| Hyd. 540 | 39 34 00 | 71 34 30 925 | 38.6 |75 |83 | Loz | L
7.00 a.m.'Dredgo 2208 | 30 33 00 | 71 16 15 | Surfaco. ! 71 72 84 .0234 | L
200m. | .. 308737711615 (...do....| 74 77 |8 | 10286 | 1.
.00 a.m.Dredge2212 | 30 50 30 | 7030 45 |...do...; 71 74 | 84510230 ] 1
11.45 a.wm. 0213 | 89 58 30 | 7030 00 |...do... | 71 75 |85 | Low1| L0
6.10 p.m. 2216 | 80 47 00 | 703030 |...do....! 71 77 les | lo24} 1
8.00 p.m.| 2217 | 39 47 20 | 69 34 15 |.. .do 75 76 |86 1020 I
1.36 p.m.! 2219 | 30 46 22 [ 60 29 00 |...do 74 74 (83 |10228] 1
8.00 p.m.| Tyd. 552 | 3940 05] 602300 |...do....| 75 75 | 80.5 | 1.0241 | 1L
8,00 p.m.; Hyd. 552 | 39 40 05 | 60 23 00 251 832 |75 |80 [1.o210| I
8.00 p.m.! Hyd. 552 | 39 40 05 | 69 23 00 50| 559 |75 |80.511.0246 ] L
8.00 p.an.! Hyd. 552 ' 30 40 05 | 69 23 00 100 525 |75 [8U |1.0206 | L
8.00 pm.! 1yd. 552 | 30 40 05 ) 69 23 00 200 | 44.3 175 a1 10242 1
8.00 pom. Hyd. 552 39 40 05 | 00 23 00 300 40.7 {75 | Lo 1.0
8:00 p‘ml Tyd. 652 | 80 40 06 | 69 23 00 400 30.3 {75 {8 102420 L
8.00 p.m.. Hyd. 652 | 39 40 05 | 60 23 00 500 | 40.6 |75 |#&0 | 10240 L
8.00 p.m.| 11yd. 652 | 39 40 05 [ 69 23 00 600{ 39°¢2 |75 |8t 10238 | 1
8.00 p.u.! I[yd. 652 | 30 40 05 | GO 23 00 700 ] 30.1 |75 |80 !1o240]) 1
8.00 p..| TIyd. 552 | 80 40 05 | 60 23 00 800 | 38.6 |75 |70 |1.0242} 1
8.00 p.m.) Hiyd. 552 | 30 40 05 | 69 23 0D 000 ... 75 ] 80 110242 1
8.00 pn.| Hyd. 552 | 30 40 05 | 69 23 00 1,000 388 |75 lansiroxo]| 1
800 pan.| Hyd. 652 { 33 40 05 ; 60 23 00 1,089 0 383 {75 (8o |rozzi L
9.00 a.m.|Dredge 2221 | 39 05 30 | 70 44 30 | Surface.| 73 74 83 10233 | 1.
.00 2. m. 9922 | 39 03 15 | 70 50 45 |...do ....| T4 W [ 83.6( 1020 L
7.00 a.m. 2293 | 37 48 30 | 60 43 30 |.. do 81 78 |87 | 1024 L
7.00 p.m.| Hyd. 553 [ 374100 [ 691615 [.. do....[ 82 78 | 86.5]1.0230 1.0
7.00 p.m.j 11yd. 633 | 37 41 00 | 60 16 15 25| 82 78 |81 |lo0w8| L
7.00 p.m.| Uyd. 633 | 47 41 00 | 69 16 15 50 79.8 |78 |87 10237 L
7.00 pan.| Hyd. 653 | 97 41 00 | 68 18 15 100) 727 |78 1885 | Lo, L
7.00 p.m.| Hyd. 553 | 37 41 00 | 60 16 15 200 | 57.8 |78 (88 |lomzi L
7.00 p.wn.| Hyd. 553 {387 4100 | 69 16 15 300 | 44 78 87 10311 L
7.00 p.m.| Iyd. 553 | 87 41 00 | 69 16 15 400 | 45.6 |78 |86.5{10230]| L
7.00 p.m.| IIyd. 633 | 37 41 00 | 69 16 15 500 | 4n.5 178 ' 86.5 (10229 1
7.00 pan.| Iyd. 553 | 37 41 00 | 69 10 15 600 | 30.0 | 78 | 88 1.0228 | L
7.00 p.m.| Hyd. 653 | 37 41 00 | 69 16 15 700 306 '78 lg7 |12 ' 1
7.00 pam.) Hyd. 553 | 37 41 00 | 69 16 15 #00 | 30.5 178 180510230} LU
7.00 p.m.f IIyd. 553 | 37 41 00 | 60 16 15 pod | a9 178 [8e.5 | 102820 1
7.00 pm,| Tiyd. 553 | 87 41 00 [ 6916151 1,000 | 38.6 |78 | 86510235 L
8.00 p.m.! Drodgo 2224 | 36 16 30 | 03 21 00 | Swface.” 80 80 |86 | 1.0340, %
8.00 p.m. 2224 | 36 16 30 | 68 21 00 25 70.8 | 80 84 1 o;.}a L
8.00 p.m. 2224 | 36 16 B0 | 68 21 00 ool 77.1 80 |80 10218 L
8.00 p.m. 2224 | 36 16 30 [ 08 21 00 l 100 67.1 {8 |87.5 1.0..).}2 L
8.00 p.m. 2924 | 36 16 80 | 68 21 00 ; 200 | 04.8 |80 87.5 1'0'7§s L
8.00 p.m., 2224 | 36 16 30 | 68 21 00 300! ¢40 18 |86 1.0‘5&7 L
8.00 p.m. 2224 | 86 10 30 | 68 21 00 400 638 j B0 86 | 1.0BTH 0k
8.00 p.n. 2224 | 86 16 30 | 68 21 00 5001 62.56 | 80 85,5 'oz:za 1.0
8.00 p.1a. 2324 | 36 18 80 | 68 1 00 gU0 ; ¢4.9 |80 |87 } e
8.00 p.m. 2224 | 36 16 30 | 68 21 00 qo0 | 41 8o 80 | LO%D, -
8.00 p.m. 2224 | 36 16 30 | 68 21 00 gov | 40.2 |80 (86 |10 o
8.00 pan. 2924 | 36 16 40 | 68 21 00 guo | 89.5 |8 |80 | 1.O%R, )
8,00 p.m. 2224 | 30 16 30 | 68 21 00 1,000 | 8u.5 |80 | 8u5 | LOBEL o
4.00 p.w. 2395 | B 05 30 | 60 51 45 | Surfnco.! 81 182 |80 ] OG0
4.00 p.mn. 2395 | 36 05 30 | 00 51 45 25| 74.8 |82 | B 61102610 1.
4.00pm. 2225 | 36 05 30 ' 69 51 45 g0 | 7.0 {82 (7061102

Y g Y R R R R R e e R =

27408
026608
027208
027383
027820
026639
027520
027520

27720
027R20
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A.—S8peoific gravities of sea-waler—Continued.
| O © Lo |
| =5 |8 ze4
1 G © Sf‘- . B
A8 S |28 5
. 9 Soa, =B . %
: ; . B 28 |8 |CEE &
Date. B Station. P - Depth. B B8 |2 Bl F o
! > 3 52 | 2% |ges T hat
“ 2 5 g= B |ERS o 2
° 8 = 23T | g Lk & o
© 5 ) ag =% &5 e = -1
B Z g ES (B 8F% £ | 7%
2 A A #2 |e B @
1884‘ o ’ " | [+} : 1 o o o E
Sept. 9| 4.00 p.m.|Dredge 2225 | 36 05 30 | 69 51 45 100} 67.6 | 82 80 . 1.0253 1. 028460
9| 4.00 p.m. 2226 | 36 05 30 ; 63 bl 45 200 64.7 82 80 1. 0252 1. 028360
9| 4.00 p.m. 2225 | 36 05 30 | 69 51 45 300 64. 8 82 79 1. 0254 1. 028383
91 4.00 p.m. 2225 | 36 05 30 i 69 51 45 400 { 60 82 70 1.0249 | 1.027883
9| 4.00 p.m. 2225 | 36 05 30 ;| 6D 51 45 508 | 51.1 82 79 1. 0244 1. 027883
9| 4.00 p.m. 2225 | 36 05 30 ' 69 bl 456 600 | 44.7 | 82 80 | 1.0242 | 1.027360
9| 4.00 p.m. 2225 | 36 05 30 '~ 69 51 45 700 41.4 82 70.5 1. 0252 1. 028261
9| 4.00 p.m. 2225 | 36 05 30 | 60 b1 45 800 40.2 82 80 11 0245 1. 027660
9| 4.00 p.m. 2225 | 36 05 30 : 69 51 45 900 | 30.6 | 82 80 1.0240 | 1.027160
9| 4.00p.m. 2225 | 36 05 30 | 68 51 45 1, 000 30.2 82 80 1.0244 1. 027660
10| 7.00 p.m. 2227 | 38 56 23 | 71 55 00 | Surfuce. | 81 81 80  1.0253 | 1.028460
10 | 7.00 p.m. 2227 | 86 55 23 | 71 55 00 25 [ 82.2 |81 80 | 1.0252 | 1.028300
10{ 7.00 p.m. 2227 | 86 55 23 | 71 55 00 50 7.1 81 80 . 1.0252 1. 028360
10 7.00 p.m. 2227 | 36 65 23 | 71 55 00 100 71.4 81 80 | 1.0254 1. 028560
10{ 7.00 p.m. 2227 | 36 55 23 | 71 65 00 200 65.2 81 70.5 ° 1.0252 1. 028261
10{ 7.00 p.m. 2227 | 36 65 23 | 71 55 00 300 2.8 81 70.5  1.02562 1. 028261
10| 7.00 p.m. 2227 | 86 55 23 | 71 55 00 400 | 57.7 | 81 79.5 . 1.025 1. 028461
10 | 7.00 p.m. 2227 | 86 55 23 | 71 §5 00 H00 54.7 81 79.5  1.0242 1. 027261
10| 7.00 p.m. 2227 1 36 65 23 | 71 55 00 600 42.5 81 79.5 1.0242 1. 0272061
10| 7.00 p.m. 2227 | 36 55 23 { 71 65 00 700 | 40.4 81 79 1 1.0242 1. 027183
10| 7.00 p.m. 2227 | 86 85 23 | 71 55 00 800 39.3 81 79.56 1 1.0240 1. 027061
10 | 7.00 p.m. 2227 | 86 655 23 | 71 65 00 900 39.2 81 80 1. 0242 1. 027360
10 | 7.00 p.m. 2227 | 86 65 23 | 71 65 00 1, 000 30.1 81 80 |1 0244 1. 027560
11| 2.00 p.m.| Hyd. 554 | 37 22 53 | 73 08 30 | Surface. [ 79 80 790 :1.0226 | 1.025583
11| 2,00 p.n.| Hyd. 654 | 37 22 64 | 73 06 80 25 %6 80 78.5 | 1.0240 1. 027480
11| 2.00 p.m.| Hyd. 654 | 87 22 53 | 73 06 30 50 63.2 80 77.5 | 1. 0250 1. 027685
11| 2.00 p.m.| Hyd. 554 | 87 22 53 | 73 06 30 100 3.8 80 77 1. 0240 1. 027518
11| 2.00 p.m.| Hyd. 554 | 37 22 53 | 73 (0 30 200 48 80 77 1. 0248 1. 027418
11] 2.00 p.m.| Hyd. 554 | 37 22 53 | 73 00 30 300 | 40.3 | 80 6 1. 0247 | 1.027132
11§ 2.00 p.m.; Hyd. 554 | 37 22 53 { 73 06 30 400 39.7 80 76.6 | 1.0244 1. 026908
11] 2.00 p.m.| Hyd. 554 | 37 22 63 73 06 30 500 | 30.4 | 80 76.5 | 1.0244 | 1.0206008
11| 2.00 p.m.; Hyd. 554 | 37 22 53 | %3 06 30 600 30.3 80 7 1. 0244 1. 027018
11| 2.00 p.m.| Hyd. 554 | 37 22 63 | 73 06 30 7001 30.1 80 76.5 | 1.0248 | 1.027308
11 .00 p.m.| Hyd. 534 | 87 22 63 | 73 06 30 800 38.8 80 76.6 | 1.0248 1. 027308
11| 2.00 p.m.| Hyd. 554 { 37 22 53.[ 73 06 30 000 |........ 80 76 1. 0246 1. 027032
111 2.00 p.m.; Hyd. 554 | 37 22 63 | 73 00 30 1,000 | 38.7 | 80 76.5 ;i 1.0246 | 1.027108
32| 7.00 p.m.| Oyd. 656 | 39 40 00 | 73 03 00 | Surface. | 76 70 71 1. 0244 1. 025006
12 7.00 p.m.| Oyd. 656 | 30 40 00 | 73 03 00 25| 61.8 | 70 i 1. 0244 | 1. 020006
12§ 7.00 p.m.| Hyd. 556 | 39 40 00 | 73 03 00 50 52.4 70 71.5 1 1. 0250 1. 020679
12| 7.00 p.m.| Oyd. 556 | 30 40 00 | 73 03 00 100 49.3 70 71 1. 0250 1. 027206
121 7.00 p.m.| Hyd. 556 ! 30 40 00 | 73 03 00 200 43.5 70 71.5 | 1.0254 1. 027079
12| 7.00 p.on.p Hyd. 550 | 39 40 00 ! 73 03 00 300 40. 4 70 7.6 | 1.0252 1. 026870
13| 7.00 p.m.| Hyd. 557 | 30 08 30 | 72 12 30 | Surface.' 72 - 685 78 1. 0234 1. 026208
13| 7.00 p.m.y Hyd, 557 | 89 08 80 | 72 12 30 25 65. 8 5 77.5 1 1.0244 1. 027005
13| 7.00 p.m.| Hyd. 657 | 30 08 30 | 72 12 30 501 61.8 65 78 1.0235 ' 1.026308
13| 7.00 p.m.j Hyd. 657 | 39 08 30 { 72 12 30 100 53.6 85 : 78.5 | 1.0234 1. 026286
13| 7.00 p.m.. Hyd. 557 |39 08 30 | 72 12 30 200 43.1 - 65 l 78,56 | 1.0234 ' 1. 020286
131 7.00 p.m.; Hyd. 557 |39 0830|7212 80 300 40.6 165 ! 77.6 | 1.0243 1. 026905
131 7.00 pm.: Hyd. 557 | 39 08 30 | 72 12 30 400 [ 30.7 (65 77 1.0244 ' 1.027018
13| 7.00 p.m.| Uyd. 657 ! 39 08 30 | 72 12 30 500 39.2 [ i 10244 1. 027018
13| 7.00 pan.l Hyd. 557 1 30 08 30 ; 72 12 30 600 30.1 65 8 , 1. 0242 ;  1.027008
131 7.00 p.m.. Hyd. 557 | 30 08 80 | 72 12 30 700 ; 38.7 65 77.5 11,0243 1 1. 026005
281 9.54 n.m. Dredge 2259 1 40 19 30 * 69 20 10 | Surfaco. | 61 67 80 1.0226 ' 1. 025760
28 12.50 p.m.' 2261 | 40 04 00 | GO 29 80 |. i 60 80 I 1.0233 | 1. 026460
28| 2.51 p.m.i 2262 - 39 b4 45 | 60 20 45 75 8 1.0230 © 1. 025883
Oct. 18| 1.10 p.m.! 2263 | 37 08 00 | 74 33 00 |. 68 80 |~].0?20 1 1.025766
19, 8.18 aan.! 2268 1 35 10 40 | 75 06 10 67 82 ' 1.0220 ' 1.025520
10 .12.00 0. | 2273 1 85 20 80 | 75 17 30 68 81 1. 0224 | 1. 025730
19 6.16 pan., 2282 5 35 21 10 75 22 40 67.5 ! 81 1. 0226 1. 025390
20 ¢ 9.36 a.m. 2202 | 85 27 20! 75 1G 40 71 85 1.0212 | 1.025300
20 (12.00 10, |. . ....1 353241 75 04 30 76.6 85 1.0220 ; 1.026100
20| 5.30 p.m.! 2300 , 35 41 40 | 74 48 30 71,5 185 | 1.0218 ' 1.025000
21| 8.45 n.m.| 2305 | 35 23 00 . 74 H1 30 (.. Lk 84 1.0290 : 1, 025012
21| 5.80 p.an.; 2308 | 35 43 00 ! 74 53 30 ... 72 84 1. 6220 | 1. 025012
22 | 6.00 a.m., Cupo Henry, Virginia. 61 84 1.0168 . 1.020712
22| 1.25 p.n.! Point Lookout, Muryland. 73 83 1.0108 | 1.014326
22§ 2.50 pan., Bluckiston's Island, Marylenid, 5 |75 81 3.0075 | 1.6108390
22! 5,00 p.m.! Upper Codar Point, Maryland, 74.6 79 1.0044 | 1. 007383
22| 6,00 p.m., Maryland Peint, Maryland. 04 74 1.0034 | 1.005486
23| 7.30 a.m. Quantico, Virginia. 51 63 1.00C8 | 1.000401
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B.— Experiments with the optical densimeler with distilled water.

[Value aof miorometer divisions . 00007026.]

Corrected N Micrometer Corrocted Miocrometer
Date. | tempora- M:_g‘ﬁ'.‘::’f"r readin Date. | tewpera- Mgg:gxiz:’evter rondin
ture. ading. reduced. ture. ading. reduoed.
—— - —_
[ ° -
Aug. 15 07.3 312 330.9 || Sept. 6 82.8 200 328.9
17 79 273 328, 6 7 89, 2 230 - 324
18 75.9 285.5 330. 6 8 90 230 326.7
19 82.7 260. 5 320.1 9 90.5 290 318.8
20 84.1 256 329. 8 9 85.8 239 319. 2
20 7.3 285 331.3 9 90.7 220 319.6
21 76.6 282.5 129, 8 10 89.7 229 324, 5
28 . 80 273 332 11 80.7 203 324.3
28 | 711 302 331.9 1 79.5 265 822, 2.
. 20 82.8 264 333 12 83.2 254, 5 395.7
Sept. 30 83.4 260 3312, 14 83 262 331.7
pt. 8 7.4 301 331.8 |

C.—ZRecord of specific gravities delermined by the optical densimeter compared with those
obtained with the salinometer.

[The constant for distilled water was determined before each series of obsorvntioug.]

|
% 25
Y B
e
. i3 B8%
£ K
Date. Station. ﬁ = Depth. Eca bg 5
=1 o o S
% % i 9§-5
2 H] g° §;3E
[~
DS [77) €0
sﬁptemb 1884, o ¢ u | o r u i
Soptomper 6.............. Dredge2221 | 30 05 80 70 44 30 | ~Surface. | 1.026383 |  1.027020
Septemier o--- . 2929 139 03 16|70 60 45(....do..... 1.020087 | 1.020807
Septemier. 1°°* 2203 ! 37 48 30 (69 43 30| .. do..... 1. 027562 1. 027500
Sopiombor 7. Hyd. 55337 41 00]69 16 15| _..do..... 1. 027394 1. 027009
Septombet 7 - [ Hyd. 553 (37 41 00:09 10 16 . 25| 1029145 | 1028300
Seplombay 2777+ Hyd. 553 | 37 41 00|69 16 16 P 50| 1.027760 |  1.028200
Septombas 4° .| Hyd. 533 |37 41 00!69 16 15 100 | 1.028639 1.027088
.‘optéxnb°r7"- .| Hyd. 553,37 41 00:68 16 15 200 | 1.027000 1.027004
Scptomber. 2 ] Hyd. 553 |37 41 0000 10 15 300 | 1.027232 1027000
Septombey - Hyd. 553 |37 41 00|09 16 15 400 | 1020902 1027304
Soptembey 4 - Iyd. 553 |37 41 00 69 16 15 500 | 1.026016 !  1.027290
Soptombar 47 Hyd. 553 |37 41 00! 69 16 15 000 | 1.026044 1, 027604
.~omemb°{7~-- | Hyd. 553 )37 41 00 |69 16 15 700 | 1.020820 1. 027309
September 47 Oyd. 633 !37 41 0060 10 15 800 | 1,020853 1027800
Scptomber 2+ Tyd. 553 .37 41 001G 16 15 900 | 1.020085 |  1.027580
Seplombay: 2+ (yd. 553137 41 00!60 16 16 1000 | 1.027696 | 1.027609
September. o - Drodgo2224 |36 10 30 108 21 00 | Surfuce. 1.027626 1.028316
Septcml,“ 8... e 2294 | 36 16 30168 21 00 25 1. 028002 1. 028116
Soptombor 8 2294 36 16 30| 08 21 N0 50| 1.028200 |  1.028118
Soptember 8... 2224 .36 16 30 | 68 21 00 100 | 1.028707 1. 028119
Soptomber 5 7" 2224 |36 10 3008 21 00 200 | 1028434 1028119
Soptombey o coseereeeen-s 224 1 36 16 30 | 68 21 00 | 300 | 1.027991 1 028116
Sontober 8. 1T 44 | 36 16 30 | 68 21 00 400 | 1.027703 1. 028016
Soptomier &- 2224 136 16 30 | 08 21 00 500 | 1.027527 1.027982
eptombor 8... 2224 | 86 16 30 | 68 21 00 600 | 1.026811 1. 027300
Septemb §7-=---eeees e 2924 | 36 10 30 |68 21 00 700 | 1027260 | 1027210
Septembon 5 2224 | 8¢ 16 30 [ 68 21 00 800 | 1.020958 1.027810
September 2224 | 36 16 30|03 21 00 000 | 1.027837 | 1028110
Septomber 5" 2224 [ 36 10 30 |68 21 00 1000 | 100280 1.028109
Soptember o 23251 36 05 30|00 hL 45| Surface. | 1027706 1038103
Soptomier O 9225 1 36 05 80 | 60 G5l 45 25 | 12708l 1.026160
Soptomboy D rrressreeeees 2925 1 36 05 30 | 60 61 45 Go | 1.027963 | 1028101
Soptemper O .. 2225 {30 05 30 | 60 b1 45 100 | 1028005 | 1038460
optemier o . 2225 | 36 05 30 [ 09 51 45 200 | 1.027654 1 O
Septombor Dereesr eennnns 2026 | 36 05 30 | 68 61 45 300 | 1Lo278zz | 1028383
Septombok 3rerereeeanns 2295 | 36 05 30| 00 51 45 400 1027604 | 1027883
Soptomer 8. 111 2295 | 38 05 30 | 60 51 45 500 | 1.027162 | 10278
eptompor 0...... Ll 2295130 03 30 | 69 61 45 600 | loz7ise . 102738
Senomver 9. 1111 2225|130 05 30|60 51 45 700 | 1028210 1 1.026287
ontembor 9. L 11107 2295186 05 30|09 6L 45 800 | 1027102 ; 1. 027660
s(,pt mber 9. . 2295 |36 05 30 | 69 61 45 900 | 1.027190 l-gg,,m
Plember 9. 111770100 2225 |86 05 80 | 60 61 45 1000 | l.oz718: 1
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C.—Record of specific gravities determined by the optical densimeter, §c.—Continued.

3 | t5
w3 Ja
g B | g
[R-] S
M -~
Date. Station. . % Dopth. iz g s
3 o o3 o9 8
E 5 a,, bR A
= o4 Led
< =] @ 2=
3 2 =) =)
I 2 2]
1884. ] ] " o ’ r
September 10............. Dredge 2227 1.36 55 23 |71 55 00 Surfaco. 1. 028075 1. 028460
September 10.. 2227136 65 23 |71 55 00 25 1. 027077 1. 028360
Septomber 10..... 2227 | 36 565- 23 1 71 565 00 50 1. 026047 1. 028360
September 10.. 2227 (36 65 23|71 55 00 100 1. 028258 1. 028500
Soptember 10 .... 2227 136 55 23!71 56 00 200 1. 027080 1. 028261
Septorober 10.... 2227 136 55 23171 55 00 300 1. 028160 1. 028261
September 10.. 2227 136 65 23|71 55 00 400 1. 028314 1. 028461
Septembor 10.. 2227 |36 56 23|71 55 00 500 1. 0272060 1. 027261
September 10.. 2227 | 36 65 23 |71 55 00 GO0 1. 027155 1. 027261
September 10....... 2227 |36 65 23|71 656 00 700 1. 027106 1. 027183
September 10...... 2227 136 65 23171 55 00 800 1. 027085 1. 027001
Septewber 10....... 2227 { 36 65 23| 71 55 00 800 1. 027036 1. 027300
Soptomber 10....... 2227 | 36 65 2371 65 00 1, 000 1. 027096 1. 027560
September 11....... Hyd. 554 187 22 63173 00 30 Surface. 1. 025377 1. 025683
Septomber 11....... 654 | 87 22 53|73 06 30 25 1. 027030 1. 027480
Septomber 11....... 654 | 37 22 53 (73 00 80 50 1. 027759 1. 027685
September 11....... 554 (37 22 63173 06 30 100 1, 027478 1. 027618
Septomber 11....... 654 | 37 22 63 ;73 086 30 200 1. 027689 1. 027418
Soptember 11......... 554 | 87 22 53 (73 006 30| 300 1. 027014 1. 027132
Septomber 11......... .. 654 {37 22 63 |73 00 30 ; 400 1. 026860 1. 020908
Scptember 11............. 654 | 37 22 63|73 08 30 . 500 1. 027141 1. 026908
Septembor 11 ............ 654 | 37 22 63|73 06 30 Guo 1. 027211 1. 027018
September 11............. 554 | 37 22 53 |73 06 380 700 1. 027141 1. 027308
September 11............. 654 | 37 22 63 |73 06 30 800 1. 027211 1. 027308
September 11............. 654 | 37 22 63173 00 380 000 1. 026930 1. 027032
September 11..........,. 654 {37 22 63{73 06 30| 1, 000 1. 020930 1. 027108
Soptember 12............. 650 | 39 40 0073 03 00; Surfuce. 1. 024457 1. 025000
September 12............. 556 | 80 40 00 ) 73 03 00 25 1. 026242 1. 026000
Septembor 12............. 6556 | 30 40 00 [ 73 03 00 50 1. 026523 1. 026670
Septembor 12............. - 5656 |39 40 00|73 03 00 100 1. 027225 1. 027206
Septomber 12 ............ 556 | 30 40 00|73 03 00 200 1. 027000 1. 027079
September 12............. 656 [ 39 40 00 |73 03 00 300 1. 026044 1. 026879
September 13........... .. 557 139 08 30]72 12 30: Surfuce. 1. 0260G0 1. 026208
Septomber 13............. 557 [ 30 08 380 (72 12 30 25 1. 026874 1. 027095
September 13............. 657 |39 08 30|72 12 30 50 1. 020171 1. 026308
September 13............. 557 | 80 08 3072 12 30 100 1. 026150 1. 026286
Septomber 13............. 557 139 08 3072 12 30 200 1. 026361 1. 026286
September 13............. 557 | 30 08 30172 12 30 . 800 1. 027014 1. 026895
September 13............. 557 139 08 30} 72 12 30 400 1. 020144 1. 027018
September 13............. 657 | 390 08 30| 72 12 30 500 1, 026670 1. 027018
Septewwber 13........... .. 557 |39 08 30|72 12 30 600 1. 026051 1. 027008
Soptomber 13............. 557 | 39 08 30 )72 12 30 700 1. 027014 1. 020005

REPORT OF THE NATURALIST, MR. JAMES B. BENEDICT.

The work of the Albatross for the year 1884 Legau with a long cruise
among the West India Islands and in the Caribbean Sea, under the
direction of the Bureau of Nuvigation, Navy Department. A series of
soundings and various observations was to be made for this Bureau,
which were necessarily to take precedence of zoological work. How-
ever, opportunities were to be given for collecting while the ship was
in port, and some dredgings were to be made at sea. .

The cruise began on the 10th of January, when the Albatross sailed
from Norfolk, Va., for St. Thomas, where the anchor was dropped at
about noon on the 17th in the harbor of Charlotte Amalie. The island
seemed very beautiful to those of us who saw a tropical country for the
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first time. The red roofs of the town, as it extended up the side of the
bill, where deep gullies divide its upper edge into three sections, make
a fine contrast with the water on the one side, and the green shrubs,
which densely cover the hill rising high above it, on the other.

St. Thomas lies nearly east and west, and is about 12 miles in length
by from 2 to 3 in width. A range of steep hills extends its entire
length. The proportion of anything like level ground is incousiderable.
In many places the shore is bold and jagged ; in others it slopes down
gently to the water’s edge. Here and there an indentation in the shore-
line affords protection to animal life from the force of the waves. Towards
the castern end of the island is a large lagoon, with shores and islands
lined with mangrove trees. The roots and stolons of theso trees are
covered with sponges, ascidians, oysters, and aquatic plants. These in
turn afford a hidingplace for worms, crabs, and many other free swim-
ming animals. The hills are covered with small trees and shrubs, often
interspersed with large cactus plants of several specics, making the
thicket difficult to penetrate in some localities.

In the afternoon of the first day we began to collect, and continued
Phis evory day until the ship sailed. We found no mammals, and were
nformed that with the exception of a small rodent no mammals were
indigenous to the island. I take it for granted, however, that exception
should also be made to one or more species of bats, though we did not
8ee any, .

Birds were not numerous, only thirty-five specimens being taken dur-

i"g our stay, representing ten species, identified by Mr. Ridgway as fol-
ows: .

Mimus gilvus, Vieill. Tyrannus:dominicensis (Gm.).
Dendroica petechia’ (Linn.). Crotophaga ant, Linn.

Certhiolg portoricensis, Bryant. Coceyzus minor (Gmel.).
Phonipara zena (Linn.). Tinnunculus caribearum (Gm.).
Teterus vulgaris, Daud. Chamepelia passerina (Linn.).

. 'Il‘went,y-ﬁve skins were made, the remainder being preserved in alco-
ol.

The ouly snake obtained was brought on board alive by one of tho
sailors, it being harmless, as all of the reptiles on the island are said to be.

Lizards were very plentiful, and several species were taken. One
Species of rather small size was abundant on trees and fences, and wero
€asily obtained by the small boys, who sometimes accompanied us &
Short distance on our excursions, by means of a blade of tough grass,
the end of which they skilfully formed into a noose. The lizards watch
the slow movements by which this is put over their heads W_lth grea_t
Curiosity, and only realize what is going on when they dangle in the al]i
or are being placed in a jar of alcohol. I found a very small.wn'e muc
better than g blade of grass for my use. It seemed jmpossible to cap-
ture thé much larger ground lizards in this way, as upolt seeing any one
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they ran about uneasily, suspicious of every movement. I wade use of’
a chargeof dust shot in a 32-caliber shell, with good effect, not materially
injuring the specimens.

Insect life was not abundant, owing perhaps to the season of the year,
though I should think that the large numbers of lizards served some-
what to keep them down. Spiders and centipedes were preserved when-
ever secured.

Figh are taken by the fishermen in wicker-baskets, made and used on
the sameprineiple as our lobster-traps. I was informed that the greater
supply: of the fish in the market was obtained by means of these traps,
though some fish are caught by still-baiting with hook and line and by
trolling in the lagoon. I saw a fish-basket taken up which contained a
number of highly-colored fish, and from which I obtained a fair selection
for the Commission. One of these baskets was obtained for the National
Museum.

We collected some interesting crustaceans; one, a small squill, which
lives in cavities under stones and corals, where it fastens its eggs and’
stands guard over them. One species of crab is found everywhere along
the shore, running out of the water and resting on the rocks. Mr, Nye
found that he could catch one ouly by running up as a wave dashed over
it, and landing it with a scoop-uet in some open place before it could
climb out of the net, which it does with sarprising agility. These crabs
ran without apparent difficulty up the perpendicular sides of a rock,

We made it a rule to save the smaller fishes, mollusks, crustaceans,
worms, &c., in large numbers whenever they could be obtained, in the
hope of finding something new or rure, especially as our very limited
time did not permit us to discriminate closely. Some dredgings were
made at the entrance ofthe harbor and alittle way outside, with a small
boat-dredge, which we put over from the dinghy in tow of the cap-
tain’s gig. This was hard work ; but the additional specimens obtained
well repaid us for the trouble. We were very kindly treated by the peo-
ple of St. Thomas, and, through the courtesy of Baron Eggers, we were
allowed to shoot on his land, it being against the law to shoot indis-
criminately in the highways and woodlands.

On January 24 we left St. Thomas and stood out to sea on a southerly
course. The first soundings in the Caribbean Sea were made in sight of
St. Thomas. Here and elsewhere during the cruise, when the water was
deep enough to necessitate the use of a sounding-shot, the sounding-cup
would, as a rule, come up filled with ooze.. This was carefully labeled
and put into bottles, sometimes as it came up and sometimes after hav-
ing been washed ; only the foraminifera, pteropod shells, and sponge
spicales being saved, as each seemed to require.

The color of the ooze brought up from the deep water of the Caribbean
Bea is very muchlighter than that from a similar depth in the Atlantic
Ocean off our eastern coast. This is no doubt the natural result of the
shores being largely made up of coral formations. It is well known
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that in some of the shallow bays a violent wind. will stir up the bottom
until the water is alinost milk-white with particles of coral. We found
the proportion of foraminifera in the ooze to Le large. As was to be
expected, a groater number of these belonged to the genus Globigerina.

G. rubra was conspicuous.

Pteropod shells in many localities were very numerous, much to our
Surprise, as I do not remember having seeu a single shell of this group
f:aken in the sounding-cap in the Atlantic, and but comparatively few
In the dredgings. Wo saw the explanation of the number of these shells
on the bottom when near Trinidad, where for some distance we steamed
through water alive with them, A large number were canght in a scoop-
net and were found to belong to the genus Styliola.

On Janunary 27 the large beam-trawl was put over in 683 fathoms,
Station No. 2117 , being the first haul in the Caribbean Sea, and a very
Successful one. Among the things brought up were several forms of
Cf)ral, one of them a beautiful cup coral of a species new to our collec-
tl"}lS; also many shells related to the pectens. These shells were very
thin ang transparent, showing the animal quite distinctly. Echinoderms
Were represented by starfish, brittle-stars, sca-urchins, and sea-cucuin-
be.rs, Sponges, both siliceous and horny, worm-tubes with long glass
Spicules attached, and many small crustaceans, &c., made up the mate-
Mal iu the trawl-net. The mud-bag, which was attached to the end of
the trawl-net, was nearly filled with ooze, which yiclded a large per-
Centage of foraminifera. This foraminifera is in better condition than
a1y wo havé before saved in quantity, as the coral ooze from which it
Was washed leaves the shells clean and perfect.

. OnJ anuary 28, one haul was made with the.large beam-trawl, Sta-
tion Nq. 2118, in 690 fathoms. The water deepened so rapidly that no
bottom specimens were brought up. However, several interesting crus-
tace'ans were taken from the wing-nets. At Station 2119, on January
29, in 1,140 fathoms, the trawl was lost. Station 2120 in 73 fathoms,
Jm"uarﬁ' 30, the dredge was put over, but only a small amount of ma-
terial was taken. v ' :

The Albatross came to anchor in the harbor of Port of Spain, Trini-
dad, 1ate in the afternoon of J auuary 30. After dark the electric light
Was used to collect surface specimens. A gill-net was set near the ship
W.lthout result, The next day the collectors went along the shore 111
fhﬁ'el‘ent directions, in order to cover as much ground as possible dur-
10g our very short stay. The water is very shallow along the shore, on
e}t}ler side of the town. The bottom is n soft mud, in which grows qufm'
lities of eel-grass. On the shore, just out of reach of an ordinary tide,
I8 2 low bank filled with the burrows of crabs. We dug out some of

ese, and sifted a good doal of sand and mud from high-water mark .to
A8 far out as we could wade, for shells, crustaceauns, and worms. While
We Were collecting in this way, Captain Tanner obtained 1ntorm&t{03
Which led to the successful hunting of the remarkable guacharo Dir
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(Steatornis cartpensis). This bird is commonly known as “fruit eating
hawk,” ¢fat-bird,” “oil-bird,” ‘“cave-bird,” and in Spanish, guacharo
bird.

At halfpast 7 on the morning of February 1, Captain Tanner and four
members of the scientific staff’ left the ship, in the steam-launch for
Mono Island, 10 miles distant, and near where the birds we were in
search of live incaves. 'When nearly there, Mr. Garrett and Mr. Acker-
man were left on a small island to collect until the retnrn of the lannch.
The others kept on to Mono Island, where the captain found Mr. Morri-
son, to whom he had been directed as the best guide to the caves. Mr.
Morrison consented to go with us in search of the birds, and also offered
to show us where we could shoot a peculiar bat, known as the “fishing-
bat.” Under his gnidance we steamed around to the western side of
the island, where the shore is formed by a huge and nearly perpendic-
ular wall of rock many feet high, Several of us went in a small boat to
as near the cliff as was safe, when Mr. Morrison pointed out a fissure in
which the bats lived. According to his direction, several charges of
shot were fired into the fissure, when the bats literally swarmed out.
Mr. Nye was in readiness, and killed a number, only six of which were
picked up, the others falling nearer the cliff than it was safe to go, as the
waves were dashing up against it with considerable force. Those we
did get were put into alcohol, a supply of which was brought with us
in the launch. Tbhese bats are large, having an expanse of from 22
to 24 inches from tip to tip. We saw them afterward in the even-
ing flying slowly along close to the water. They are said to catel
fish with the sharp claws of the hind limbs, aided by the membrane
between them, which is very full. I examined the contents of the
stomach of one of these animals and found, by the aid of a microscope,

‘the scales of fish and also the scales from the wings of lepidopterus
insects, The stomach contained but little, as they were killed some
hours after their feeding time. IFrom this place we steamed around the
island to Trinidad, and tried to enter a cave there, inhabited by the
guacharo birds. The larger chves on Huevos Island were then too
much exposed to the occan to be accessible, and at any season can be

approached only on occasional days, when the water is very smooth.

We found the cave on the western side of Trinidad too inuch exposed
to enter with anything like safety, though several attempts were made.
We were finally obliged to give it up, to our great disappointment.
The entire floor of the cave is water. As a swell advances inward, in-
nocent at first, it becomes angry and dangerous long before it reaches
the farther end, where it biings up with a heavy booming sound, leav-
ing jagged rocks briefly exposed in its wake. The entrance to the
chamber where the birds live is about 10 feet high, 12 feet wide at the
bottom, and 50 feet long. The chamber is about 40 feet in diameter
at its base and 35 feet high. A colored man was employed to take us in
in bis canoe. Mr. Morrison assisted in the management of it, while Mr.,
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Nye and myself held our guuns in readiness. We were backed in about
33 fect when a breaker boarded us, half filling the canoe with water,
and we came out as soon as possible. The canoe being too heavily
loaded, I got out, and the others went in again. This time Mr. Nye
succeeded in shooting two birds, but before he could secure them
another breaker boarded them and again partly filled the boat. The
swells becoming heavier, we considered it unsafe to venture into the cave
again ; however, being very desirous of obtaining the birds, we adopted
another plan, which was to shoot them as they came out at night. Cap-
tain Tanner thought well of this, and went back to the ship, leaving Mr.
Nye and myself to carry out the plan, with My, Morrison’s assistance,
at whose house the greater part of tho afternoon was pleasantly speut.
Towards night we went into a grove of cocoanut-palms and killed a
Dumber of birds. Before dark we were again atthe cavein a canoe. Mr.
Nye landed and obtained as good a position as the nature of the ground
Wwould allow, while I remained in the boat near the cave to shoot as best
I could against the face of the precipitous hill which rises above it.
The birds did not come out until after dark, when it was possible to
5€c them only against the sky, Nevertheless, Mr. Nye killed two, only
one of which was recovered, and that after it had been. in the water
for half an hour. The night was passed at Mr. Morrisow’s house, where
We were treated to the novel sensation of having a light burn all night
a8 a protection against the bites of small bats which were liable to
enter, '

Barly in the morning we left for Port of Spain on a small steamboat
Tanning hetween Mono Island and that place. In the evening of the
8ame day the Albatross anchored in a harbor of Mono Island. Mr.
Nye lauded as before, and killed several birds, only one, however, being
recovered. Tho skins of both birds are in good condition for mounting
and the Lodies ara preserved inalcohol. When the heads were reached
10 the operation of skinuing a large number of parasites were found
under the eyelids.

Tho list of birds from Trinidad and vieinity, as made out by Mr. Ridg-
Way, is as follows :

Certhiulg luteola, Licht. Diplopterus navius (Gm.).

,1: anagra sclateri, Berlepsch. Ingyptila verreauxi (Bps.).

lya”a!l"a palmarum (Max.). Delecanus fuscus {Linn.).

Lachyphonus melaleucus (Sparrm.). Fregata aquila (Lin.).
yrannus melancholicus, Vieill. Sula lencogastra (Bodd.).

Contopus brachytarsus, Scl. Sula piscator (Linn.).

T /tamnophilus atricapillus (Gm.). Sterna maxima (Bodd.).

Lato at night the electric light was put over, and among other things
4 small squid was captured.

Wo put to sea from Mono Island on February 3. Two hauls were
nade during the day. Station 2121, in 31 fathoms, taking a small



92 REPORT OF COMMISSIONER OF FISH AND FISHERIES.  [90]

amount of material. The bottom was mud and unsuitable for a large
variety of animals. Among the shrimp-like forms Prof. S. 1. Smith
made.-out the following : Parapenaus politus, P. constrictus, and Soleno-
cera siphonocera. Station 2122, in 34 fathoms, taking a fine Astrophyton,
shells, crabs, and Parapenweus politus again,

The Albatross came to anchor in Santa Ana harbor, Curagao, on the
10th of February. Curagaois about 40 miles inlength and 10 in width.
The surface is hilly, and with the exception of the mangrove trees on
the southwestern side of the islands in the harbor, almost no trees are
to be seen. Exposed rocks and ledges show fossil shells and corals in
abundance. Large rocks on the shores in the harbor are eroded on
all sides by the water, and look as if they were standing on narrow ped-
icels ready to topple over. The wind blows from the northeast the
greater part of the year, and keeps the water more or less rough. On
the windward shores the waves erode the lower parts of the banks until
the banks project over the water and often break off.  On this side also
the bottom for some distance from the shore is hard and rocky, while the
leeward side is muddy, and the shore is lined with mangroves. One of
the most interesting features of these islands are the pits excavated by
men from the town getting sand for building material. In these places
a large number of fossil corals and shells are strewn about. Small
bushes near the water are often covered with land shells of the family
Pupidee. .

Birds are not abundant in the part of the island where we were, which
is due in part, perhaps, to the lack of-trees. On our collecting excur-
gions we often carried guns, and some birds were collected, though no
especial effort was made to do so. The following is a list of the species
taken, four of which have been described as new by Mr. Ridgway in
the Proceedings of the National Museum:

Mimus gilvus rostrafus, Ridgw. Zenaida vinaceo-rufa, Ridgw.
Dendroica rufopileata, Ridgw. Chamapelia passerina (Lin.).
Icterus curasoénsis, Ridgw. Ardea herodias (Lin.).

The boat-dredge was used in the harbor with little or no success, as
either it came up filled with a soft mud, in which little or nothing lives,
or it was caught as soon as it reached the bottom. We also tried to use
it ontside of the harbor, but with the same result, except that when it
was not caught on the bottom it came up filled with coral sand. We
found it greatly to our advantage to have a guide acquainted with the
different localitics. On one occasion this man bought for ten cents all
of the small fish and crustaceans from several hanls of a large seine. 1
hired a man to make several large torches for night-collecting around
the shores of the island, and with the guide and two colored men, who
volunteered to go with us, setout at night for the island. We captured
several fish and crabs, but the principal catch was the octopus, or “sea-
ca‘t,” as it is called here. Iifteen specimens were talken during the
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evening and put into alcoho!, which we always carried with us on our
excursions. One of the crabs was the large Cardiosoma, 80 common in
the West Indies. Large sponges were often seen, but we had no means
of preserving them. One sponge, not far from the shore, was seen to
cause the water at the surface, some 18 inches above it, to boil up with
some force. This was rolled ashore and cut up for the crustaceans,
which were to be found living in the large canals. This sponge was not
less than three feet through and nearly spherical. Coral was abundant,
but we could preserve only the small specimens. Large specimens can
be preserved to advantage only when they can be left in the sun to dry
until dead and then put in water until the animal matter is dissolved
out. This takes iime, and our stay would not permit it. Lizards of
larger size than those taken at St. Thomas were shot. Our guides
caught small ones und brought us stones with their eggs attached to
the under surface.

The Albatross sailed from Curagao on the 18th of February. On the
same day two hauls were made: Station 2124, in 122 fathoms, with the
dredge, taking but little material; and Station 2125, in 208 fathoms,
with the small beam-trawl, taking a number of sponges, echinoderms,
and a new shrimp-like crustacean, since described by Prof. S. 1. Smith
in the Proceedings of the National Museum as Hymenopenaus robustus.

The haul at Station 2126, in 1,701 fathoms, February 19, was moder-
ately successful in the amount of material taken; Station 2127, on
F ebruary 25, in 1,639 fathoms, taking an interesting octopus and a few
other things., Although in these hauls the amount of material taken
Wwas steall, the forms were very different from any we had before dredged,
aking thew in reality of considerable value.

On the 26th of February the Albatross camne to anchor in the harbor
of Santiago de Cuba, and remained there until the next day. No shore
‘_«'0110(:ti11g was done.  On the 27th eight hauls were made with the tangle
I sight of the entrance to the harbor of Santiago de Cuba. Stations
%128 to 2135, inclusive, the depth of water ranging from 175 to 400
fathoms. Four or five large specimens of a crinoid (Pentacrinus) were
t"l?ien in water from 250 to 290 fathoms. In addition to these we ob-
‘tamed wany other cchinoderms, corals, crabs, and shrimp. On the
Z?th three hauls were made on a bank to the eastward of Jamaica, Sta-
tions 2136-2138, inclusive, in 52, 47, and 23 fathoms, respectively.

Wearrived in Kingston, Jamaica, March 1. At this place we made
large collections. With a small seine, made of mosquito netting, we
took many small fish and crustaceans. Larger fish were bought of the
fishermen for small sums. Three specimens of a large crustacean, So_z{l.
larus @quinowialis, were Lought of fishermen who had taken them In
ﬁSh'buSRet-s in from 25 to 40 fathoms. This animal is known a8 the
" sea-roach.” ~

One night an excarsion was made with some men, hired for the pur-
Dose, to a place several miles from the ship, where shrimp are caught
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for the Kingston market. 1 had a good opportunity to see bow this was
done, as we saw sceveral partics at work. The place was reached at
dark and proved to be a sheltered sheet of water along a swamp grown
up to large trees. The water was little more than waist deep. - The net
used was about 15 feet long, 8 feet wide, one-half inch mesh, and was
made of small twine. Light poles were fastened across the ends. The
men grasped the poles and walked along parallel to the shore, holding
the pet at an angle of 45 degress, tne net just clearing the bottom. Af
ter walking along 25 or 50 feet, the net was suddenly clevated to a bhori-
zontal position and the shrimp, fish, and crabs shaken down to the
center and then thrown into the boat, which one of the men had been
dragging behind him by fastening the painter around his waist. This
is carried on in perfect silence. Several parties passed us working 1n
exactly the sane way. ’

After shrimp enough had been obtained, with some smull fish and
crabs, we lighted torches and landed, going into the swamp in search of
land erabs, which are said to come out of their holes at night.  Several
very large oncs were captured, also a large frog, much to the surprise
of the men, who could see no use .in eollecting anything beyond what
could be eaten or sold, and this frog, they said, ‘“was not good to eat.”
On another excursion, coral was detached from the bottom and brought
up in a body by means of a hook fastened to the end of a long pole.
TFrowm this coral we obtained a number of small animals, among them a
beautiful crab, an addition to our list. Several land crabs were dug
out of their burrows in & mangrove swamp. When the spade cut
through the upper layer of leaves and roots a quantity of very obnoxious
gas would sometimes issue and compel us to abandon the digging.
Hermit crabs of the genius Cenobita were comnnon on a sandy ridge
running through the swamp.

Kingston harbor was the first place where starfish were taken in any
numbers. Here a 16-gallon tahk was filled with fine specitnens ot an
Oreaster. Anexcursion was made upon the mountain to the place where
water is turned into the aqueduet which supplies the city of Kingstou.
Here wo collected two species of crawfish, two species of fish, and some
shells.

The Albatross sailed from Kingston March 11th. But three hauls
were made between that port and Savanilla, where we arrived on the
16th. Iixcursions were made every day along the shores while there.
The boat-dredge was used several times with fair results, One day
was spent in hunting birds. Mr. Ridgway identified the following:

Ceryle torquata (Linn.). Ereunetes pusillus (Linn.).

Chrysotis amazonica (Linn.). Ereunetes occidentalis (Lawr.).

Oclthodromus wilsonins rufinucins  Totanus melanoleucus (Gmel.).
(Ridgw.). Phalacrocorax brasiliensis (Gmel.).

Zgialites semipalmata (Bp.).
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Sailing from Savanilla on March 22, we arrived at Aspinwall on the
25th. Three diedgings wore made on the way. Station 2143, in 165
fathoms, on the 23d, and a new crustacean allied to our common lobster
was obtained, since described by Prof. 8. 1. Smith as Funepkrops Batrdii.
During our stay no one was allowed to go on shore, as the city was
unhealthy. Thoe only collections made were by Mr. Nye, who in one
way and another caught twelve or fourteen species of fish and two
species of crabs from over the side.

We sailed from Aspinwall April 2, 'When 5 or 6 miles from the city,
at Station 2145, a haul was wmade with the dredge in 25 fathoms, The
dredge came up partly filled with mud and sand. On being washed
out the following things were found : Three specimens of a small crus-
tacean related to ippa, but smaller and much more flattened than the
Hippas we have collected on this cruise. They burrow in the mud with
some ease, but I think from their actions they live in holes; one sea-
urchin, much like Schizaster in appearance, with many dead and broken
tests of the same; two species of brittle stars; worms (Eunicide and
Terebellidzm) ;- mollusks, many dead and few living. One of the latter
is a Yoldia, very slender and delicate. Also a gorgonian coral, which
consists of a single white stem, and seems to grow in the mud much
like Pennatula. Station 2146, in 34 fathoms, was made the same day
With the small beam-trawl, which came up with the net nearly torn
from the framme by its rough contact with the bottom. The weight re-
aining in the net was considerable. As soon as possible & rope was
made fast just above the load, and it was hoisted safoly on board. The
bulk of the material consisted of sponges and dead fragments of coral,
the latter overgrown with Lryozoa, and with here and there a living
coral.  Oune of the sponges was as large as could be preserved in a 16-
gallon tank, I'his sponge was somewhat “cylindrical in shape, with &
deeply-concaved top. 'The surface was hard and unyielding ; below this
crust it was quite soft. A very much larger specimen of this sponge
Was too much broken to save. However, many brittle stars and worms
were found hiding in its canals. Good specimens of five or 8ix other
8ponges were picked out and placed in alcokol. Several specimens of
A small Fissurella were found living in a sponge. Prominent among the
treasures of this haul were the free erinoids. Three specimens of alarge
Species wero in excellent condition. The five rays divide at the disk
Mo two parts. Ilach part subdivides into three and often four rays,
Waking about forty stout rays rising close to the disk, and G or 7 inches
0 length. The dorsal aspect of the disk, the iuner third of the dorsal
cirri, and the ends of the pinum are yellow ; otherwise the animal is a
very dark brown, almost black. ,

Besides the foregoing, there were two smaller species, one of Whlf:h
Ve had taken before. The third is highly colored, its rays being varie-
8ated with red and yellow. Unlike Antedon dentatum these Specimeus

- all remajned entire aftor having been placed in alcobol. A little octo-
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pod was taken from its retreat in a piece of coral. It was not over two
inches long. Its body was thickly sprinkled with reddish-brown spots,
interspersed with innumerable specks of the same color. The spots
extend in & double row part way to the ends of the arms, and some specks
the entire length. Ammong the crustaceans was one related to Callia-
nassa, also a spider-crab with a long, slender sponge growing to its
carapace. Station 2147, in 34 fathoms, the same day was made with the
tangle-bar, taking several species of slender gorgonian corals, bryozoa,
compound ascidians, small crabs, brittle stars, &e. Statiou 2148 was
also made the same day, in 130 fathoms, with the tangle-bar and dredge.
Some soft mud adhered to the tangle and dredge, but no animals came
to the surface. )

During the afternoon of April 3, a school of fish was seen with alarge
flock of birds hovering over them. Oceasionally the fish made the water
white with foam. Mr. Nye observed them through a glass and had a
fair view of their forms, as now and then one jumped from the water.
In his opinion they closely resembled the common bluefish of our coast.
1n the evening of the same day, when the ship stopped to sound, several
flying fish were caught with the aid of the eclectric light. These fish
were uninjured when taken and moved their fins with great vapidity
through a small are, while in wy hands. Station 2149, in 992 fathoms,
April 4, with the beam-trawl, taking in the net two shrimp, but no speci-
mens from the bottom.

The Albatross dropped anchorin the harborof Old Providence Island
late in the afternoon of April 4. Like most of the islands we have
visited on this cruise, it is hilly and rough., Cocoanut groves occupy
the occasional strips of low land near the water. Grass is abundant
and the cattle are the best we have seen. In one place the hillside is
covered with a cotton-bearing shrub 6 to 8 feet in height. The cotton
is said to bring 8 cents a pound.

The shores are in some places low; in others great rocks and ledges
extend out into deep water. The rocks are for the most part a con-
glomerate from the surface of which the softer substances have been
eroded by the action of the waves, leaving holes and recesses -into
whieh chitons, neritas, and turbas hide in large numbers. TFar-outlying
reefs protect the shores and surrounding waters from the severity of
storms, making a large area of good feeding-ground for fish, upon which
the inhabitants depend for a large proportion of their food.

A volunteer crew composed of officers and men made several hauls
with the caplin seine, taking fish enough to supply the whole ship’s
company for seme time. Inone haul taken near the landing there were
four or five bushels of a small fish called “sprat.” After we bad picked
out all we wanted for food and Dait, the people living near by carried
away all that they could use. From the ditferent hauls Mr. Miner
picked out many specimens for preservation. The small mosquito pet
was used whenever practicable.  Some species of siall fish living about
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corals and tocks We could not get by any means at our command. A
large species of land crab (Gecarcinus ruricola), used as an article of
tood by the inhabitamts, lives high up on the hills, fur away from any
water during the greater part of the year, and makes short burrows
under stones and roots, from which it is easily taken, -1t is called by
the people here the ¢black crab,” though in reality it is purple. A
stranger thing to e was finding hermit-crabs (Cenobita) living on the
very tops of the hills, whither they climb cirrying the heavy turba
shells in which they alwost iuvariably live. The fivst one of these
crabs I saw was in a place to which 1 could climb only by taking hold
of the shrubbery and pulling myself up by degrees. These hermit-crabs
are used in large numbers for bait, for which purpose they are kept in
confinement and fed on apything at hand, animal or vegetable, A
bumber were kept on the ship many months, being fod priucipally ou
bread and fruit. We found lurge erawfish (Palemon Jamaicensis) in the
bed of what is a good-sized stream in the rainy season. Freshwater
wullets and some other fish were scined. Snakes grow to a large size
on the island, and are sometimes eaten. We collected three small spec-
imens of as many species.

Bats live in a cave on the western side of Santa Catalina, an island
separated from Old Providence by a narrow channel. A stop was made
there on one of our excursious, and as many specimens procured as
could be safely kept in a gallon of alcohol. Upon throwing gravel into
their hidingplaces in the roof of the cave numbers flew about, carrying
their young with their hind limbs. These bats are insectivorous, and
belong to the group having leat like appendages on the nose. The tide
flows into the cave for a distance of 44 fect, boyond which there is a
Small sandy beacli. The entrance at the base is about 25 feet, and 16
feet in height. Iu the sand at the farther end we found a fow specimens
of Hippa, much lighter in color than those common on the beaches out-
side. Under the loose stones, a little way in from the moutlh, & number
of starfish were taken, ranging in color from orange to reddish and pur-
ple. This cave is situated not far from what had once been a strongly
toitified position of buceaneers, as the number of cannon strewn about
Would indicate, and it is not at all improbable that it was made use of
by these outlaws.

Oue day was spent in hunting birds.  But four species were killed,
Ml of which have since boen deseribed as new by Mr. Ridgway in the
P1‘Oceedingz4 of the National Museam, viz: Certliola tricolor, Ridgw.,
If‘ireosylvia, grandior, Ridgw., Vireo cpprorimans, Ridgw., and Elainea
Ctnerescens, Ridgw.

We sailed for Key West on the morning of April 9. Station 2150, in
?82 fathoms, was made the same day with the tangle and dredge, tak-
g few foraminifera and shells. Station 2151, in 653 fathoms, oun the
10th way made with the small Leam-trawl, taking small crustaceans and
Some small fish, bat no Lottom specimens.

H. Mis, 68——7
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The Albatross arrived at Key West, Ila., April 15, and remained
until the 27th. The time was used by collectors, as in more distant
parts, in making a collection of fishes and marine invertebrates. How-
ever, more laboratory work was done here than anywhere else on the
cruise. Scrapings from the wharfs—sponges, dead corals, and rotten
wood—were placed in dishes day after day, and very wmany worms,
crnstaceans,and echinoderms, with some shells, sea-anemones, and other
things, were taken as they came from their hidingplaces, and were killed
in various fluids. Three large Oreasters were brought to the ship, which
would not go into our largest tanks. The starfish were wrapped in
cheese-cloth and put into a large dish-pan; a second pan of the same
size was then inverted over the first, and they were soldered together.
This improvised tank was then filled with alcohol through a small
hole. Spouges, as is well known, are very abundant in the waters about
Key West. Many small vessels are engaged in taking the species used
in commerce. This work is much more laborious than formerly, as the
supply has been, in a great measure, exhausted from the more shallow
water. Now they are commonly taken {romn a depth of forty feet. I went
about among the men at work in the sponge sheds and on the wharves,
and made inquiry as to the cultivation of sponges. Men claiming to know
all about the sponge fisheries of the whole Florida coast and the Baha-
ma Islands declared that they had never known a sponge to be raised
for the market. However, they seemed to have no doubt of the possi-
bility of it, if it was desirable. All seemed to think that if sponge beds
were laid out by the State, no matter how fairly they might be distrib-
uted at first, they would all eventually fall into the hands of a few, and
the condition of the men employed in the fisheries be much worse than
at present. - Consequently, all were opposed to this experiment in any
form. :

Sailing from Key West on the 27th, we arrived in Havana early on
the 28th. On the 30th we steamed out of the harbor and made twelve
hauls with the tangle-bar, Stations 2152-2163, inclusive. Going intothe
harbLor at night we continued the work outside on the following day,
making six hauls, Stations 2164-2169, inclusive. These stations are all
to the eastward and in sight of Morro Castle, in water from 29 to 387
fathoms in depth, where the bottom is very rough, often catching and
holding the tangle-bar, making it necessary to maneuver the ship agood
deal to free it. The object of search was the stalked crinoid (Pentacrinus).
Upwards of one hundred specimens were brought up in the tangles.
We found it necessary to put them in strong alcohol as soon as possible
after they were taken from the water to prevent their going to pieces.
Good specimens of free crinoids were also obtained at the same time,
but noue so striking as those dredged off Aspinwall. Inaddition to the
crinoids there were hydroids, bryozoa, spouges, corals, brittle stars, and
crustaceans of various groups. Ifrom off ITavana the Albatross sailed
for Cape San Auntouio, the extreme western end of Cuba, where some
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hydrographic work was done. In the evening of the 4th of May we
came to anchor on a shoal near the cape. The electric light was put over
the side, and myriads of small crustaceans taken by its help. While
the ship remained at anchor the next day a tangle was used from the
side, made by fastening short picees of chain to an iron bar about two
feetlong. Short wires were twisted into thelinks of the chain to make
it take hold of the bottom. This was thrown as far as possible away from
the ship and then pulled in. This tangle worked well, and several
dishes were filled with sponges and dead shells, from which many small
animals came out as the water became stale. Among the worms 1
recogunized Podarke obscura, deseribed by Professor Verrill in U. S, F. C.
Report, 1871-72. 1t is very common at Wood’s Holl, and appears to
be quite as common off this eape. This was the last collecting done on
the cruise. From Cape San Antonio we sailed for Key West, Fla.,
arriving on the 7th instant. Leaving the latter place on the 10th, wo
sailed for Washington, D. C., where we arrived on the 16th instant at
4.10 p. m.

The next eruise of the Albatross commenced on the 19th of July, at
Norfolk, Va., and ended on the 26th of the same month, at Wood’s
Holl, Mass. Daring this c¢ruise thirteen hauls were made, all of which
were successful in taking specimens from the bottom. Shortly after
leaving our first station, 2170, I was informed that we had passed
Several cuttle-fish which were floating dead on the surface. I reported
this to Captain Tanner, and when another was seen he stopped the ship
and ordered a boat to e lowered to pick it up. I wentin the boat, and
With a scoop-net procured four specimens. They proved to be octopods
(Alloposus mollis). Cne was in sufficiently good condition to bear hand-
Iing, and seems to be yect in a fair state of 1)1‘e§ervu-tion. The others
were too much decomposed to amount to anything, though we saved
them in fragments as best we could. A little later in the day a good
Specimen was procured which was not removed from the scoop-net
until it could be turned into a large tank of alcohol. When dut in the
boat several fragments of the octopus were seen, but our specimens
When taken were to all appearances entire. It was impossible to make
any measurements ; however, some idea of their size can be given, as
one just about filled a common water pail. These large cephalopods
Wwere gighted in varying numbers for a distauce of 75 miles. The ship
Was sounding and dredging in the mean time, occupying portions of two
days in making that distance. It is not nureasonable to suppose that
the area covered by these animals extended over the square of this dis-
tance, and allowing ten animals to the square mile, which is not a large
Stimate, as seven or eight were frequently seen af. one time, would give
& total numnber, of 56,250 animals.

On the morning of the 2lst, several squid were picked up with a
Scoop-net from the ship’s side, all more or less mutilated. T made them
out to belong to the genus Calliteuthis. Two squid (Ommastrephes)



100 REPORT OF COMMISSIONER OF FISH AND FISHERIES.  [98]

were taken alive with a scoop-net in the evening of thesame day as they
came up to the ship, attracted by the are light. Onthe morning of the
23d, a large octopod was taken in the trawl-net. It is no doubt the
Eledone verrugosa of Verrill, but it is much larger than the type speci-

mens of that species. Besides the foregoing, several other interesting
cephalopods were taken during the cruise. On the 23d we filled a largo
tank (16 gallons) with crabs, Geryon quinquedens. At Station 2176 wo
filled a 4-gallon tank with ophiurans, and nearly filled another of the
same size with fine sea-urchins (Schizaster). Among the other inv er-

tebrates were a number of cup corals, genus Ilabellum, one of unusnal
size and shape; penunatulw; starfish (Zoroaster and Archaster); many
shrimp; a few shells; several species of bolothuriansg; and many surface
animals. During the craise quite a number of fish were preserved,

some of them being rare.

On the 24th the ship put into Newport, R. L., and having procured
bait, sailed on tho following day for Cox’s Ledge, where all of the lines
in the ship were put to use and a large number of cod and other fish
were taken duaring the short time we remained there.  On the morning
of the 26th we arrived in Wood’s Holl, Mass. '

We left again on the 31st for Newport, R. L, to procure bait, and on
the following day started for Cox’s Ledge, where several hours were
spent fisbing with hand-lines. Many dogfish were caught, witlh now
and then a cod or a hake. The naturalists were busy during the fishing
in collecting parasites and examining the stomachs of fish. According
to instructions the different glands of the dogfish desired by Mr. Peters
were preserved in Miiller’s fluid.  The morning of Aungust 2d found us
on the tilefish ground. Two long trawllines were baited in veadi-
ness, one of which was set in the morning and one in the afternoon.
The fish taken in the morning were identified by Mr. Parker as fol-
lows: Phycis tenwis, 97 specimens; Phycis chuss, 6; Merlucius bilin-
earis,2; Raia levis &,1; Squalus acanthias, 49. Those in the after-
noon were: Phycis tenuis, G5 specimens; Phycis chuss,3; Raia lewvis, 3;
Ruaia ocellata, 2; Merlucm.s bilinearis, 4. TPour hauls of the beam-trawl
were made during the day with the following results: Station 2183,
in 195 fathoms, worms and worm-tubes, Lrittle stars, starfish, and
fish as follows: Macrurus carminatus, 4 specimens; Glyptocephalus
cynoglossus, 23 Halicutea senticosa, 2. Station 2184, in 136 fathowms,
resulted in our getting a few invertebrates; Phycis tenuis, 2 specimens ;
Glyptocephalus cynoglossus, 1; Scorpwna dactyloptera, 3. Station 2185,
in 129 fathowns: Ophiomusium Lymani,a number; Letmatonice armata;
Dhycis tenuis, 23 Phycis chuss, 55 Paralichthys oblongus, 13 Raia radiata,
1. Station 2186, in 353 fathoms: Acaneclla Normani; Polynoe dcanclla;
Actinias. IPish—Mucrurus Bairdii, 25; Phycis Chesteri, 4; Merlucius bilin.
earis, 1; Cottunculus torvus, ; Ialicutwa senticosa, 15 Centroscyllium
Fabricii, 15 Glyptocephalus cynoglossus, 45 Synaphobranchus pinaatus, 23
Amitra liparina, 2. The trawl-line was again set on the following day,
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and fish taken as follows: Phycis tenuis,96; Phycis chuss, 2; Merlu-
cius bilinearis, 15; Raia levis, 1 & and 2 ? ; Squalus acanthias,1. Sta-
tion 2187, in 420 fathoms: Acanella Normani, worm-tubes, Archasters in
large numbers, 8 Octopus Bairdii. Fish—DPhycis Chesteri, 3; Mcrlucius
bilinearis, 6; Glyptocephalus cynoglossus, few; Macrurus Bairdii, fow;
Raia radiata, 2; Lycodes Verrillit, 1 ; Nemichthys scolopaceus, 1; Amitre
liparina, 2; Scopelus, sp. 4; Synaphobranchus pinnatus, 4; Cottunculus
microps, 1; Schastes marinus, 1. Station 2188,in 235 fathows: few inverte-
brates. Fish—=Scopelus, 4. Station 2189, in 600 fathoms, used beam-
trawl: few invertebrates; Macrurus Bairdii, 8; Haloporphyrus viola,
fow; Cotlunculus torvus,1; Synaphobranchus pinnatus, 1; Glyptocepha-
lus eynoglossus, 1. Station 2190, in 480 fathoms, on August 4: no in-
vertebrates. Tish—DBerycide, 1; Oyclothone lusca, 4. Station 2191, the
trawl was lost. Station 2192, in 1,060 fathoms, Angust 5; the trawl
came up with large lumps of mud filled with the burrows of some un-
known animal. When broken up, some small corals and a number of
worms were found in the burrows. The mud was hard and contained a
small amount of sand. 'T'he only invertebrates not saved were the large
holothurians, Benthodytes. TFish—Alepocephalus, sp. 1; Coryphenoides
carapinus, 2; Stomias, 1. Station 2193, in 1,122 fathoms: Opliomusium
Lymani ; Pycnogonids; Lithodes; Benthodytes. I'ish—Macrurusasper,
few ; Haloporphyrus viola, many. Station 2194,in 1,140 fathoms. Fish—
Synaphobranchus pinnatus, 1; Cottunculus microps. Station 2193,in 1,053
fathoms: cup corals, starfish, Pycnogouids. Tish—Haloporphyrus viola,
20; Macrurusasper,G. Station 2196,in 1,230 fathoms,on August 6: large
crabs (Lithodes); corals (Flabellum); Ophiomusium Lymani; Bentho-
dytes ; alarge number of Pycnogonids. Fish—Macrurus asper, 1; Halo-
porphyrus viola, 16; Coryphenoides rupestris, 5. Station 2197, in 84
fathoms: spouges, worms, crabs, shells. Fish—Phyeis chuss; Scbastes
marinus; Paralichthys oblongus ; Raia eleganteria. Station 2198, in 84
fathoms; few sponges only. Station 2199, in 78 fathoms; sponges and
worms, Fish—Phycis chuss, 6; Citharichthys arctifrons, 3; Lophius pis-
catorius, juv. 1; Paralichthys oblongus. Station 2200, in 148 fathoms:
sponges, worms, crabs, and shells, Wish— Macrurus carminatus, 3; Mer-
lucius bilinearis, 1; Raia radiata,1; Scorpena dactyloptera, 1. Trawl-
]lille, August 6: Squalus acanthias, 7; Scyllium retiferum, 15 Phycis chuss,
3.

We arrived in Wood’s Holl on the 7th.

On August 18 the Albatross again put to sea for a short dredging
cruise, returning on the 24th, having made 19 hauls with the beam-
trawl and one with the Blake dredge. The average depth of the hauls
were 833 fathoms., Surface work was carried on every day with some
very interesting results. The flying squid, Sthenoteuthis Bartramii
(Verrill), uncommon in collections and supposed to be much more
Southern in its range, was taken at night with the squid jig, the 1idison
light being lowered two feet below the surface of the water to attract
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them and their food to the ship. These squid appear to go in schools,
as they appeared and disappeared together in numbers varying from
teu to fifty. One hundred and twenty-five of various sizes were pre-
served in alcohol. Twenty-five taken on the night of the 23d were
placed alive in a large tub, and the water was kept fresh during the
night by a continuous flow from the deck pump. In the moniing nearly
all were found to be dead, and all were badly mutilated by the beaks
of their fellows. One cvening a flying-fish was captured with a scoop-
net and was killed in alcohol with its fins extended.

At about 10.45 onc night Mr. Nye saw a phosphorescent mass near
the ship and tried to bring it on board with a scoop-net. In this he
did not sncceed, but in his effort captured a shrimp of the deep red color
so characteristic of many of the deep sea crustaceans. This is the only
specimen of this color we have ever taken from the surface. The ques-
tion naturally comes up, Could not this one have been dredged aud been
in the scoop-net or on thedeck where the net wasem ptied? Iam surethat
it could not; for although shrimp of this color have been taken from
every haul made in deep water, I have never secn one alive, while the one
taken from the surface lived half an hour in o dish. This shrimp was
not in the least phosphorescent. Acanella Normani came up plentifully
in some hauls. It has been a common thing to find single egg-cases
about the size of a nutmeg attached to this coral. Until this cruise no
cmbryos have been found far enough advanced to determine to what
they belonged. We found one, however, with a well-advanced embryo of
an octopod. This, with the egg-shell and case still attached to the coral,
is preserved, and it may be possible to determine the genus and perhaps
the species. The Anthozoa from the various hauls were valuable. Omne
Pennatula is at least new to our coast and perbaps to science. Echin-
oderms were numerous, and I believe several new forms will be found
among them. The list of mollusks will be large. The principal things
inthe various hauls were as follows: Station 2201,in 538 fathoms, August
19: Archasters; crabs (Geryon quinquedens); shrimp, several species.
Just after this haul several large dead octopods were seen on the sur-
face as on a previous occasion. A boat was lowered and a portion of
one picked up. Tt proved to be Alloposus mollis (Verrill). Station 2202,
in 515 fathoms: Geryon quinquedens, numerous; Illedone verrugosa;
shrimp, worms, and worm-tubes ; foraminifera; 12 species of fish. Sta-
tion 2203, in 515 fathoms: trawlcame up with a beavy load of mud ; one
large Lithodes Agassizii @ ; Geryon quinquedens; large soft sea-urchins
(Phormosoma); starfish; cup corals; Macrurus Bairdii; and 8 other
species of fish. Station 2204, in 728 fathoms: Geryon quinquedens ;
Flabellum ; starfish; sea-urchins; 9 species of fish., Station 2205, in
1,073 fathoms, August 20: Benthodytes gigantea, 60 large specimens;
Acanella Normani; Anthoptillum; 3 species of Cephalopods; and 8
species of fish. Station 2206, in 1,043 fathoms: Geryon quinquedens;
Echinus norvegicus ; soft sea-urching (Phormosoma); and 8 species of
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fish. Station 2207, in 1,051 fathoms; large load of mud, with worms
and brittle stars. After this haul 48 flying squid were taken airound
the electric light, with a squid-jig. Station 2208, in 1,178 fathoms,
August 21: Acanella Normani and Echinus norvegicus, with a few worms,
shells, and fish. Station 2209, in 1,080 fathomws: FEchinus norvegicus,
Phormosoma, shrimp, shells, and eight species of fish.  Station 2210, in
991 fathoms: a good haul of Authozoa, among them one form new to
the Albatross collections; sea-urchins, starfish, shells, worms, and ten
species of fish, Station 2211, in 1,064 fathows: much material, small
shrimp, starfish, and four species of fish. Station 2212, in 428 fathoms,
August 22: a heavy load of mud, with worms, shells, and some startish;
also, five species of fish. Station 2213, in 384 fathoms: contents of net,
same as previous haul. Station 2214, in 475 fathoms: one sea-urchin,
worms, shells, and four species of fish, Station 2215, in 578 fathoms:
worms, Dbrittle stars, and four species of fish. Station 2216, in 956
fathoms: large flat sea-urchins, cup coral, and eight species of fish.
Station 2217, in 924 fathoms, August 23: Ophiomusium Lymani, star-
fish, worms, shells, soft sea-urchins, and one fish. Station 2218, in 948
fathoms, with Blake dredge: mud, worms, and shells. Station 2219, in
948 fatboms: very few invertebrates, and two species of fish. Station
2220, in 1,054 fathoms: sea-urchins, shells, and two species of fish.

We arrived in Wood’s Holl on August 24,

On the 5th of September the Albatross again put to sea for a cruise
in the deep waters between Wood’s Holl and the Bermuda Islands and
in the region of the Gulf Stream, returning on the 14th of the month.
Lighteen bauls were made with the beam-trawl in an average depth of
1,360 fathoms; the maximum depth being 2,574 and the minimum 243
fathoms. Surface collecting was carried on in the usual manner with
nets, and at night with the aid of the electrie light, Tho flying squid
(Sthenoteuthis Bartramii) was not abundant, only two specimens being
taken on the cruise

On the 6th two hauls were made, Stations 2221 and 2222 in 1,525 and
1,537 fathoms, respectively. The former brought up a heavy load of
mud and ooze. From this we washed out a large amount of foramin.
ifera. An ophiuran of small size was very abundant, as were shells of
Stveral species. For the first time wo found a species of brachiopod
lumerous. Gersemia longiflora, Yerrill, was abundant. Several very
large specimens of DBenthodytes gigantea, Verrill, were preserved. In
lesser numbers were shrimp, ascidians, and starfish. At the second
haul we did not obtain so much ooze and mud, but the same species of
Ophiurans, sg abundant in the first haul, were move abundant in this.
Shells were not uumerous,  Gersemia longiflora and Benthodytes were
again preserved.  Several Dricks, with mortar attached, were dredged
b this station, also a very large number of small fragments of the same
Material, The mortar appears to have been exposed to five. Iour
Sbecies of fish were taken also at tLis station. At Station 2223, on tho



104  REPORY OF COMMISSIONER OF FISH AND FISHERIES. [102F

7th instant, the trawl was put over in the Gulf Stream. The current’
was very strong, and we were unsuceessful in obtaining bottom speci-
mens, although the shrimp and cephalopods show that the trawl was
near'thc bottom. The wing-nets, however, contained a g-od number of
small things, The depth of water at this station was 2,316 fathoms.
While the rope was out Captain Tanner saw a large octopod floating on
the surface, and ordered the dinghy to be lowered to pick it up. This
was snceessfully done.  Owing to the strength of the current the dinghy
was unable to regain the ship until the trawl was in, some two or three
bours afterwards, and the vessel ran down and pxcked us up. The oc-
topod proved to be a badly mutilated specimen of Alloposus mollis. Last
season no large octopods were found on the surface, while this season
we have found Alloposus mollis on every cruise floating dead—some-
times badly mutilated and sometimes nearly whole. During the even-
ing of the same day, while some of the men were jigging for squid, a
shark was seen swimming about near the light. A large hook was at
hand and the shark was soon caught. It measured seven feet three
inches in length, and was identified as Aprionodon punctatus ?. Tive
young were taken out and preserved. Another shark of this species
wag caught on the 13th, which measured seven feet seven inchesin
length. From this specimen parasites both external and internal were
taken. At anothier time a small shark thirty inches in length was taken
under the light.

The following is & partial Tist of the invertebrates taken during the
cruise: Station 2224, in 2,574 fathoms, September 8, taking mud-bag half
filled with ooze; trawl contained Ophivglypha convexa ; shrimp; one large
Galicantha ; a few species of molinsks; one whole and several fragments
of cephalopods. Station 2223, in 2,512 fathoms, September 9: Ophiogly-
pha convexa ; shells; 1 cephalopod; clay and ooze. Station 2226, in 2,021
fathoms, September 10: three large specimens of Aristeus tridens, and
also several small shirimp; Archasters and other starfish ; Ophiomusium
armigerum ; Oplioglypha convera. Station 2227, in 2,109 fathoms, Sep-
tember 10; trawl lost. Station 2228, in 1,582 fathoms, September 11:
a beavy load of clay, with bryozoa, hydroids, and sponges. Station
2229, in 1,423 fathows: Benthodytes gigantea ; Archaster grandis; Drittle
stars; sponges; shells; foraminifera.  Station 2230, in 1,168 fathoms,
September 12: Anthomastus grandiflorus attached to atonov Bentho-
dytes gigantea, 15 specimens. Station 2231, in 965 fathoms: a load of
mud and ooze, with some small worms and shells.  Station 2232, jn 243
fathoms : Qctopus Bairdid, two specimens; Dbrittle stars;  starfisby
s]n‘;mp and shellx. Station 2233, in 630 fathoms: load of mud,with twe
specimens of Archaster Agassizii; one specimen ot Ger i/on quinguedensy
few shells.  Station 2234, in 816 fathoms, September 13: Geryon quin-
quedens ; Phormosoma wranns ; Flabellum ; shelis .,lunup. Station 2233,
in 707 fathoms: Geryon quinquedens, numerous; Phermosoma wranus;
sbells,  Statjon 2236, in 636 fathoms: Geryon quinguedens, one specimen;
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worma; and few shells. Statien 2237, in 520 fathoms; same as previous
haul. Station 2238, in 904 fathoms; trawl empty.

We arrived in Wood’s Holl on the 14th. On the 25th we gailed for a
short cruise in the shallow waters south of Martha’s Vineya.d. On the
26th, eight hauls were made in water from 32 to 122 fathoms in depth,
The general character of the bottom was green mud and sand. As was
to be expected, the fishes and invertebrates were well known. Large
numbers of Pecten tenuicostatus; Archaster americanus; Oplioglypha
Sarsii, Asterias vulgaris, and Latmatonice armata were suved for distri-
bution. The eclectric light was used at night, and 177 specimens of the
flying-squid, Sthenoteuthis Bartramii were caught with the jig. On the
27th nine hauls were made in water from 18 {o 78 fathoms in depth. The
first five or six hauls were much similar to those of the day before, but
graduoally the bottom became more sandy, and we began to take the
sand-dollars, Echinarachnius parma, a few at first, and more and more
until the last haul, when the table sieve was heaped up with them. On
the 28th, 7 hauls were made in water from 30 to 250 fathoms in depth.
The first haul brought us a large number of sand-dollars and a few shells.
Later wo obtained many beautiful specimens of Asterias vulgaris. The
lagt haul was in 250 fathoms, and was the largest haul of worm-tubes
‘We have ever takken. We returned to Wood’s Holl on the 29th, and on
October 8th we left for New York, where we arrived tbe following
day. We remained at the latter place until tho 17th, when we sailed
‘on our final cruise off Cape Hatteras. On the 18th three hauls were
made; the second and third remarkable for thie large numbers of Mu-
hidas and other forms which bad been common on the tilefish ground
before that fish disappeared. On the following day twenty-one hauls
Were made, mostly in shallow water. At Station 2267, in 68 fathoms,
the trawl- net was torn. The few specimens taken were highly colored
echinoderms and corals, showing that the trawl had caught on a reef.
The tangles were put over in the same place and additional specimens
of the same kind taken. After this haul the water became shallower
and the trawl-net brought up only a few specimens of crabs and starfish
and broken shells. The mud-bag came up well filled with mud, from
thich we gifted large numbers of dead shells. This continued all day,
Interrupted only by haul 2,280, which brought up a large quantity of
Corals, shells, crabs, &c. On the 20th fourteen hauls were made, the
first part of the day, with about the same results as on the previous day.

tation 2297, in 49 fathoms, was a surprise to us. A large lobster (Ho-
Mmarus americanus) made its appearance and & very large number of
crabs (Cancer borealis and C. littoralis). On the 21st the tangles were
‘used on the reef that we had found two days before, with good results.
We then started for Washjogton, where we arrived October 23d,
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Ci2%pom. 19 56 04 754855 .77 181 |
! 104 pon. 9 56 2 75 49 49 779 i
i 2.00 p.m. 5 55049 T8 19 . 2 i
333 p.m. : 754916 ;78,79 . |
430 p.m. ! 754808 79|79 . '
H.87 po. 75 47 32 77198 .
i 6.31 p.m. 4T 0T T
2.04p.m. 753825 81.78
i 2¢pm. © 55302 .81 78
" 536p.m. | ©T53900 78178 .
2,56 p.m. | | 764530 8079
7.18n.m. . 70 46 05 80 78 :
. 755955 I8 TT
o . 762030 81 -8l
i © 762530 80 80!
I S 993130 | 78.79
1041 a.m. | | 7as100 s0 79
L3203 p.m. ! | 795430 8079,
{1246 p. m. | | 795445 1809,

. dk. slate-col. m....
i Lo. m
i foe.shognm......
ylLm. s bk.sp.....

' Pu.m. foe. s .. .

' wh.s. brk.sh...

Character of bot-
tom.

dk. slate-col. m...

i
Wind. i Drift. I
i
: & | Instrument
i X | 2 l used.
i Direction. | 8 ' Direction. g |
5 2
! e A \
T |
. b Ailes.
. 2| NW.by W 2.5 |L.B.T
. 2! ENE. | 1.7 | De
|8 SW. P25 | Do.
i 2 N. £ 0.2 | Dr.Tel
. i . T.

¥l m. crs. s. for.
. m

bu. . foe.s....
ay. m. s. brk. sh
brd.¢ra.s......
yl.m. brk.sh ...
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e
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! Apr. 2/ 1.39p.m. 83560 | 795530 81179 7825 130 { brd ......eoaeo-... NNE. 4 Do.
. 4/ 93lam.| 130130 812500 :80(78; 30.7 992 / 3 . Do.
Apr. 9] 915am. | 133445 8121106 .82 5 382 3 .| Dr. & Tgl. bar.
[ Apr. 10 11.03am. | 152839 803600 79 653 3 L.B.T.
.l Apr. 30 | 6.05a. m. |23 m. NW.of Havans Light.: 71 387 11. Tgl. bar.
Apr. 30| 711am ' 231019 | 822310 .74 283 2] Po.
| Apr. 30 | 808am. | 231016 822254 16| 310 2 Do.
- 30| 0.09am. ; 23102l 822241 76! 300 31 Do,
30 | 10.42 a. m. | 23 10 35 822155 78] 278 4 Do.
. 30| 11.408m. | 231004 822107 1178, 29 3 Po.
. 30 12.07p.m. ; 231025 822036 178 86 3 Do.
. 30| 1.05p.m ; 231039 82 20 08 80 | 98 3 Do,
30| 204p.m.: 231031 822037 790 167 1 Do.
30| 248p.m.; 231036 822028 |78 146 4 Po.
. 30| 336p.m. | 231030 822025 .7 122 4 Yo
30| 424p.m.| 231083l 822020 |79 133 4 Do.
1i 621am. . 231039 822020 71 192 2 Do.
1] 719am. i 231039 822028 |71 200 3 Do.
1| 827am. : 231036 822030 |74 196 3! Do,
1| 933am. . 231040 822030 8 201 3 Do,
111024 a m. 23 10 36 82 20 20 80 122 3. Do.
1]1046am. | 231028 822027 |79 78 3 Do.
;20 | 11.40a.m. | 3757 00 735330 72 155 b Do.
- 20 | 1.25p.m.| 375930 734840 |75 444 2 Do,
20| 3.45p.m.| 380115 734400 |76 568 1] Do,
21 | 6.26am.| 375700 723400 |70 1.600 10 Do,
21| 259p.m. | 381500 720300 |73 1, 594 3 To.
22| 9030.m.| 393300 . 721830 |69 452 4 Do.
221 1234p.m. | 393230 722130 |71 302 3 S. B. T.
22| 3.40p.m.: 39 33 40 720845 |71 87 3 LB T
22 1 5.16p.m. 302000 + 720515 70 229 4 Do.
237 4.02am.| 393010 |, 715000 |68 510 _ Do.
231 648a.m.| 392950 714930 |72 593 3 Do,
23| 9.42a.m. : 392900 T146 00 +1 75 693 3 o,
93 | 1258 p.m. | 39 25 30 T1 4400 |70 861 5 Do.
2| 10.52a.m.| 305745 ! 705630 |60 195 1 NE. Do.
. 2] LO8p.m.! 4N00153 | 705530 |71 136 11 ) Do,
2| 212p.m. | 4000 45 70 54 15 54 129 1| by Do.
2| 6a2p.m., 395215 70 55 30 | 70 333 b1 Swxw, s Do
3:1044am. ! 3949030 | 711000 70 420 3 ENE. .75 Do.
3! Ls4p.m. i 395430 | 7F10800 ;73 235 i 2l Ebes .75 Do.
. 4 4.16am. 39 49 30 70 26 00 n 600 31 ESE. i1 Do.
. 4 1042a.m. 304000 02015 74 1,180 C 4 ENE. i1 . Do.
. 41 246p.mu. ! 39 4530 701700 | 74 961 P s XE. | 1 !Lost trawl.
. 51 545a.m. 394630 - 70 1445 ' 78 1,060 ° Vo4 NNE. 75 i L.B. T.
. 5'1Lt4am. 394430 | 501030 .79 1,122 5 i s. i 15, Do
5. 25 p. . 394345 700700 7 1, 140 ‘"4 S.hyE. | 125 Do.
5| 6.42p.m., 394400 700300 |83 1,058 Dol S, Y15 ' Do
. 6. 445am.' 393500 6944 00 | 74 1,230 | gnomooaono.on..s , ‘3! XNW. 15 | Do
. 61 11.24a m. 39 56 30 69 43 20 97 84 ' s.brk.sh S. 9 NE. 1.5 | Do.
. 8¢ 1.17p.m.' 395630 G9 43 20 78 84 s.brk.sh..oooa..t SSwW. 2 NE. o2 « Do.
6! 203p.m 395730 : 694110 77 YCRIN 3 7% POSUUPOTU SSW t 2 Wsw. | 1 i Do.
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Dredging and Trawling Record of the Uniled States Fish Commission steamer Albatross, Season of 18634—Continued.

801

T 1 . | | !
! i Positions. Temperatures. | 2 ] Wind. | Drift.
H ' | = :
; ; ] e ! ! T
Serial No. | Date. | Time. ) SR BN | A2 l Clmmc!toelxl'1 of Lot : ; I | g ! Insltlrument
: i Latitude N. Lona;tude - £ Direction, | $ | Direction. ! ]
| . © s g 3 ‘ : g i 2
' | iElb & | & | 2 | -
. : 1
- ! | . ! i i : T :
1884, . o ¢ ow ot u i 1 : i | i I Miles.
Aung. 6 4.38p.m. 396330  : 694320 7T 45 ] 148 | crs. 8. bk sp ...... Ssw, L2 L2 .B. T.
Aug. 19| 8.10a.m. | 303945 713515 | 69°66: 39.5: 538 bum....... .. NNE. | 5! | 2 Do.
Ang. 19| 923a.m.! 393800 - 713945 7067 3.1 515ignm..... N. i 8, i LTS | Do.
Aug. 19 7 1229p.m. | 393415 . 714115 |74 74! 339: 705 |gn.m.s NXW. | 6; . 25 Do.
Aug. 19: 4.32p.m. 393030 - 714430 7174 39.1 ¢ 728 ! br.m W, 4 .25 Do.
Aug. 20 437am.| 393500 . 711845 ' 68.73| 381 1,073 ' gy.oz. NW. . o4 © 1.25: Do,
Aug. 20 9.16a.m. 393500 © T1 2430 ;7174 3841 1,043 : gn.m NW, P2 | L25 | Do.
Agg. 20 1.0lp.m. | 393533 713145 1777 3.6 | 198t ! gn.m w. 1] | 125! Do,
Ang. 211 5.02am. 39 33 00 711615 75|74 3341 1,178 ' gn.m ..... Wby N. | 3] 1 i Do
Aug. 21. 942am. 393445 -+ 713130 | 76|74{ 39.5 | 1,060 ¢n.m.s .. WNW 2 ;L 25 Do.
Aug. 21 1L18p.m.| 393745 . 711845 {75 |74; 381! 991 glob.oz. .. SW 5 15 ' Do,
Aug. 21 445p.m. 399500 ¢ 711800 |74 |74 38.3; 1,064 . gy.oz... SWby S 3. 2 Do.
Aug. 22| 448am 395030 © 703045 ! 72(71 40 l 428 pn.m... SSW. 2 .5 Do.
Aung. 22 SMam.| 395830 | 703000 |73|7t] 305 384 omm.. SSW. 2 1.5 Do.
Aug. 22, 11.30a. m. 39 57 00 70 32 00 4174 39.5 | 475 1 gn.m ..... SW. i3 1.75 " Do.
Aug. 22 3.3p.m. 39 49 15 70 31 45 | TTI74 ... 578 ° lost ther.. SSW. b4 ' L5 Do.
Aug. 221 5.38p.m. 39 47 00 70 30 30 | 8171 39.5 | 963 [ gn.m . SSw. "ol 1.75 Do.
Aug. 23 4.49am. 39 47 20 693415 (75173 3811 924 | gy.m . SW. i3 1.26 Do.
Aung. 23 " 10.41a. m. 394622 . G92900 72|74 38.8! 948 | gv. m Sw. L2y 1.75
Aug. 23 ; L.36p.m. | 394622 692900 '72[74| 388, 948|gy.m sw. ! 2 1.75
Aug. 23, 4.18p.m. | 39 43 30 692300 5|7 383 1,054 | gy.m. SW. 1 3 1.5
Sept. 6! 9.0)am. 39 05 30 704430 77175 36.9 | 1,525 | gv.o0z. WSw, i 2 | ;125
| Sept. 61 2.20p.m. | 390315 705045 | 74]73] 3691 1537 ' ¥, oz. WSW. 3! )
iSept. 7! 5.07a.m.! 374850 | 694330 ;T9!T5[ 364 2516 | glob. oz. XW. | 3. 1 2
-| Sept. 8 8.31am. | 361630 682100 |78 79| u6.8 7 BAVA 2 3.5 |
.jSept. 9| 5.47am. 360530 605145 77|38, 367! 2,512y WSW. | 2 2.5
wpt. 10 ¢ 5.08a. m. 37 00 00 715400 78180 36.8 . ¢ 5 | & SW. 14 ‘1
Sept. 10 112.24p. m. 36 55 23 71 55 00 5l | 82 36.8 : 2,108 ! «lob. oz. SW. i 3 2 Lost trawl.
Sept. 11§ 5.10a. . 37 25 w 73 06 00 T i 7 36.8 ° 1,382 | br. m.... SW, | 3 .2 L.B.T.
Sept. 11| 4.12p.m. | 37 38 40 TI60 79|75 317, L423 ) glob. oz SW, 2 P2 Do.
“Sept. 12 4.37am. | 3527 00 TO200  75.75, 88.8 1,i68 | gy.oz. wsw. | 2 ' s Do.
. Sept.12: 9.42a.m. i 382900 : IO 7775 36.8° 9651 gy. oz, W, I3 | L5 Do.
Sept. 12 ; 2.48p.m. | 3 311 00 72,74 42.8 243 | g£n. m.. NE. 4 + L5 Do.
> 121 4.16p. m. 38 36 sv 73 06 0V 63 78 39.2 630 [ go. m.. NE. [ . LS Do.
' 4.30a. . 390900 : T20315 71;69. 386 810 | gn. m.. ENE. - [* 1.75 I Do.
7.33a. m. 391200 4 T203 30 6, 72 38.8 707 | gn. m. NE. 4! | 1,23 Do.
Sept. 13| 9.49a.m.: 321100 | 7208 30 68:72. 39.5| 636! go.m.. . NNE. 4 s Do.
Sept. 13 111422 m. 5 391217 520030 T T2 305! 520 !len.m.............. i NNE : 4: © L De.
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- 12.02p. m.
1.46 . m.
311 p.m.
4.39p. m.
6.10p. m.
5422, 1m.
7.17 a. 1.
8.34a.m.
9.56 a. m.
. 11.13a.m.
3 1 12.52 p.m.
2,5l p. m.
1.06 p. ra.
2.37 p. m.
3.47 p.m.
6.00 a. 1.
6.39a m.

]
|
j
|
i
b7 a.m, ,
|
|
|
|

8.46 2. m. |

8

m.

136

P
P
p.
p
P
D
p.
p.
P
p-
p
a
a
a.

BEEEFEEBEEIEE

I L
SnOwo D= wiin

pm £ 390600

40 38 00
40 27 30
40 21 00
40 15 30
40 10 15
40 05 15
40 01 15
39 56 45
40 03 00
40 07 00
40 11 00
40 17 15
40 22 17
40 28 00
40 34 30
40 40 30
40 46 30
40 38 30
40 32 30
40 26 00
40 19 30
40 13 15
40 04 00
39 54 45
37 08 00
37 07 50
37 07 40
35 07 00
35 08 50
35 10 40
3512 30
35 14 15

3521 10
3521 15
35 21 20
35 21 25
35 21 30
35 22 30
3522 40
35 22 50

72 10 00
70 29 45
70 29 00
70 29 15
70 27 00
70 26 00
70 23 00
70 22 00
70 20 30
69 57 00
63 57 00
69 52 00
69 51 45
69 51 30
69 51 00
69 50 45
69 50 30
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EESEITREXTES
QORONNOODROWD
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W Wmoom

ay.8.bk.sp .......

ay.8. bhrk.sh ..., |
gv.s. brlsh ... '
gy.s.brksh .. :
gy.8. brk.sh...
gy.s.brk.sh......

gy.s.brk.sh ...
gy.a.brk.sh ...... i
gy.s.brk.sh .. ... |
gv.s.brk.eh...... H
bE.8 veneannnnnn !

Crs. gy 8 ...o..
crs. 8, brk, sh..
crs. 8. bk.sp...
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Do.
D. S. dredge.
S.B.T.

Do,

Do.
Dr. 8. dredge.
Dr. & M. 8.
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Dredging and Trawling Record of the United States