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LETTER

FROM THE

CO.MMISSIONER OF FISH AND FISHERIES,

TRANSBMITTING,

In compliance with law, his report for the year 1881,

JUNE 21, 1882,—Ordered to lie on the table and be printed.

UNITED STATES COMMISSION OF FISH AND FISHERIES,
Washington, D. C., March 17, 1882,

GENTLEMEN: 1 have the honor to transmit herewith my report for
the year 1881, as United States Commissioner of Fish and Fisheries,
embracing, first, the result of inquiries mto the condition of the fisheries
of the sea-coast and lakes of the United States; and, second, the history
of the measures taken for the introduction of useful food-fishes into its
waters.

Very respectfully, your obedient servant,

SPENCER F. BAIRD,
Commissioner.

Hon. DAVID DaAvIs,

President of the United States Senate, and
Houn. J. W. KEIFER,

Speaker of the House of Representatives.

m
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REPORT OF THE COMMISSIONER.

A.—GENERAL CONSIDERATIONS.

1.—INTRODUCTORY REMARKS.

In the report herewith presented will be found an account of the
operations of the United States Fish Commission during the year end-
ing December 31, 1881.

In entering upon a second decade a few changes in methods of ad-
ministration have been made, some of which were rendered necessary
by the expansion of the work, while others have been suggested by
the experience of the first ten years. Some idea of the extent of the
correspondence may be obtained from the accompanying table prepared
by Mr. C. W, Smiley, in charge of the archives, showing the number
of letters written each month from 1871 to 1881, inclusive. The num-
ber received was much greater. Probably one-half of the latter were
answered by printed circulars or by furnishing publications of the Cow-
ission,

The table may be of interest, also, as showing the increase of corre-
Spondence with succeeding years and steady expansion of the work.
']She decrease of the letters in 1876, the year of the International or
Centennial Exhibition in Philadelphia, was due to the cessation of
ﬁe'ld-.work caused by the necessary occupation of the time of the Com-
Inissioner, for the greater part of the year, in connection with the Gov-
érnment participation on the occasion in question.

Number of letters written monthly in the office of the United States Iish Commission
1871-1881, inolusive.

Montha. 1871. | 1872, | 1878. | 1874. | 1876. | 1876.| 1877, | 1878, | 1870, | 1880, | 1881.

84 108 187 166 72 166 244 228 366 885
1] 102 82 115 2] 151 182 219 492 398
94

41 138 204 | 108 121 262 241 831 412
27 104 47 182 176 401 260 411 471

13 178 217 74 278 384 387 419 0
48 188 103 61 187 810 830 615 511

86 102 182 21 16 232 221 238 410 441
88 116 166 14 58 278 268 205 422 690

047%1,205 1,822 | 2,285 | 814 | 2,401 | 8,115 | 8,825 5.oo7| 5,673

"Up to the present year, or for eleven years, all the office and admin-
istrative work of the Commission was carried on in the private resi-
X111
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dence of the Commissioner, built by him with special reference to the
same, and for the use of which compensation was neither asked nor
received. The accommodation thus furnished proving too contracted,
an appropriation for rent of offices was for the first time made in 1881,
and upon the vacant lot adjacent to the Commissioner’s residence a
suitable building was erected by the owner, Mr. J. 0. Wilson, and
occupied by the Commission in the latter part of the year. This, how-
ever, has not in any way obviated the necessity of the continued em-
ployment of the office rooms in the Commissioner’s own residence.

The most noteworthy features of the year have been the following:

1. The production and distribution of German carp on a much larger
scale than heretofore, in spite of the flood of February 12, which threat-
ened to sweep away all the breeding fish.

2. The construction of an additional carp pond.

3. The construction of a car suitable for distributing fish of all kinds,
and an entire change in the methods of fish transportation.

4. An entire change in the policy of distributing tish in publie waters,
whereby, instead of depositing a few fish in a great many localities, &
great many fish have this year been iutroduced in fewer localities.

5. An unprecedentedly large yield of shad and consequent increase
.n the distribution of fry.

6. A flood in the McCloud River sweeping away all the works at that
station, and which resulted in a decrease of production and distribution
of California salmon and of California trout.

7. Extended experiments upon the hatching of cod at Wood’s Holl
in winter, and of Spanish mackerel at Cherrystone in suunner.

8. The exportation of youug carp, the eggs of California and land-
locked salmon, and of the whitefish, to foreign countries.

9. Iinportant investigations into the embryology and food of fishes,
and upon the retardation of the development of the eggs of shad.

10. The inauguration of experiments looking to the artificial propa-
gation of the oyster.

11. The further investigation of the new tile-fish grounds, and the
publication of instructions for the use of the cod gill-net, which had
been previously introduced in the ocean fisheries upon the recominen-
dation of the Fish Commission.

12. The collection, arrangement, and distribution to educational in-
stitutions of a series of marine invertebrates.

13. The preparation of plans and specifications for an ocean steamer,
an appropriation of $103,000 for the construction of a vessel for deep-
sea research having been made by Congress.

14, The securing, with money raised by private subscription, of a
large tract of land on Wood’s Holl Harbor upon whigh to establish a
station for the artificial propagation of sea-fishes, such as cod, &ec., and
also for general biological research.

15. The establishment, by act of Congress, of an annual Bulletin of
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500 pages, to be issued in numbers as well as in a bound volume, and
to contain important information gathered by the Comwmission. o
16. The leasing of a building for the offices of the Fish Commission.
17. The importation from England of living turbot and sole for the
purpose of stocking the waters of the United States.

Full information upon all these topics will be found under the proper
headings, :

2.—PRINCIPAL STATIONS OF THE UNITED STATES FISH COMMISSION.

A brief statement of the principal localities at which the work of the
Comimission was conducted during this year is here given as prefatory
to a fuller discussion under each head.

A.—INVESTIGATION AND RESEARCH.

1. ‘Gloucester.—Since Gloucester was made the summer station of
1878, quarters have, until the present year, been maintained there under
lease, at Fort Wharf, for the use of the Commission. This was con.
sidered an important point, as being one of the principal fishing ports
of the Atlantic Coast, where much information in regard to the fisheries
and many valuable specimens could be obtained from fishing vessels.
Iu June of the present year Messrs. Burns & Co., having purchased
the premises, took forcible possession of the Fish Commigsion quar-
ters, although the lease under which the rooms were held did not ex-
pire until January, 1882. The Attorney-General, the honorable Wayne
MacVeagh, instructed the district attorney for Massachusetts, Judge G.
P. Sanger, to take any necessary steps for maintaining the rights of the
United States, but to avoid litigation it was thought best to abandon
the station, although it had been intended to make it one of the prin-
cipal poiuts for hatching codfish and wackerel on an extensive scale.
Since that time, however, Capt. S. J. Martin has made weekly reports
of the arrival of fishing vessels and the general features of the fisheries,
together with daily records of ocean and -atmospheric temperatures.

2. Wood’s Holl.—The summer investigations by the Commission have
formed an important feature during nearly every year of its history,
having been conducted in its successive years at the following places:
1871. Wood’s Holl, Mass.; 1872. Eastport, Me.; 1873. Portland, Me.;
1874, Noank, Conn.; 1875. Wood’s Holl, Mass.; 1876. Intermitted on
account of the engagement of the Commissioner at the Centennial
Exhibition in Philadelphia; 1877. Salem, Mass., and Halifax, Nova
Scotia; 1878, Gloucester, Mass.; 1879. Provincetown, Mass.; 1880.
Newport, R. I.; 1881. Wood’s Ioll, Mass.

The Commissioner was in attendance at this station from July 8 to
October 4. From this point dredging trips were made by the steamer
T'ish Hawk to the Gulf Stream and other regions of the North Atlantic.

3. Saint Jerome.—This station, located near the mouth of the Poto-
mac River, was established during the previous year by Mr. T. B. Fer-
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guson, as Commissioner of Fisheries for the State of Maryland, for the
purpose of conducting experiments in regard to the artificial propa-
gation of oysters, &c. This year the United States Commissioner
joined with the Maryland Commissioner, and the operations were under
their general auspices, but under the special direction of Mr. Ferguson.

B.—~PROPAGATION OF SALMONIDE.

4. Grand Lake Stream on the Schoodic Lakes.—The station at this place,
situated not very far from Calais, Me., was inaugurated in 1875, and
has proved very successful in furnishing a supply of the eggs of the
land-locked saimon,

5. Bucksport, Me.—This station, located near Bucksport, and adjacent
to the mouth of the Penobscot River, has been in operation since 1371
for the taking and batching of eggs of the Penobscot or Atlantic salmon,
under the direction of Mr. Charles G. Atkins.

6. Northville—A fish-hatching station was established at Northville,
in 1868, by the late Mr. N. W. Clark. Since 1874 the United States
Fish Commission has made use of it, and since 1880 has held it under
lease. At this station whitefish, lake trout, brook trout, California
trout, &c., are hatched..

7. McOloud River Salmon Station.—This station, not far from Mount
Shasta, and on a tributary of Pitt River, one of the principal branches
of the Sacramento, has been in successful operation since 1872, and has
turned out 70,000,000 eggs, largely increasing the local supply of the
Sacramento River, as well as furnishing eggs for shipment to the East,
and to foreign couhtries.

8. McOloud River Trout Station.—This is located a few miles from the
salmon station, and was established in 1879 for the taking of eggs of
the California mountain trout.

C.—PROPAGATION OF SHAD. .

9. Battery Island.—Work at this station, near Havre de Grace, Md.,
was carried on from May 15 to Juune 13, under the direction of Mr.
Frank N. Clark, for the taking and hatching of eggs of the shad, and
for conducting some important experiments connected with the retarda-
tion of the development of the eggs.

10. North East River, Maryland.—This station, a few miles from
Battery Island, near the mouth of the Susquehanna, was operated from
May b to June 5, inclusive, by the steumer Fish Hawk, for taking and
hatching the eggs of shad, this vessel having been transferred from
Avoca upon the completion of the season there.

11. Central Station.—The Centennial exhibits, which had been stored
in the Armory building in Washington for several years, were this year
in part removed to the new Museum building, and by authority of Con-
gress the space thus vacated was fitted up as a central hatching and
distributing station. It is abundantly supplied with water, and from
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its location, adjacent to the Baltimore and Potomac Bailroad tr_acks; 1:8
very convenient as a shipping depot for fish and eggs. l?u}'lng 6
year permission has been obtained from the District Oommls.swners to
extend a side track from the railroad, along the southern side of tl.le
building. It will also be used for investigations upon fish and eggs in
relation to many practical and biological questions. .

12. Washington navy-yard.—This station was occupied temporarily,
as in some former years, from May 4 to June 25, inclusive, for the
hatching of shad-eggs, which were collected at the fisheries on the
Potomac and brought thither by a steam launch. _

13. Potomac River barges.—Two of the barges, one fitted as quarters
and the other containing facilities for hatching, were transferred from
Havre de Grace and anchored in Gunston Bay, about 20 miles belowr
Washington. This temporary shad-hatching station was most success:
ful, and was under the immediate direction of Mr. Marshall McDonald
from April 20 to May 30, inclusive. .

14. Avoca, N. 0.—This was a temporary station occupied from April
12 to April 30 by the steamer Fish Hawk, Lieut, Z. L. Tanner, U. 8. N,,
commanding, for the taking and hatching of the eggs of shad.

D.—PROPAGATION OF CARP.

15. Oarp ponds at Monument Lot.—These ponds have been maintained
during the present year for the propagation of carp under the superin-
tendence of Mr. Rud. Hessel. The number of carp produced was larger
than in any previous year. A new pond has also been constructed dur-
ing the present year,

16. Oarp ponds at the Washington Arsenal.—These ponds were main.
tained as heretofore for the propagation of the scale and mirror carp,
and were under the charge of Mr. Elliott Jones, of the Ordnance De-
Dartment, United States Army, until the latter part of May, when,
through his transfer to another field of duty, the Commission was de-
prived of his services. The General of the Army, however, kindly in-
structed General Ajyres, the commandant of the artillery station in the

Arsenal Grounds, to protect the ponds and their contents from disturh-
ance and depredation.

3o—ASSISTAN_(JE RENDERED TO THE COMMISSION.

The act of Congress establishing the Commission directs the Execu-
tive Departments of the Government to render all necessary and prao-
ticable aid in carrying out its mission; and, as in previous years, it is my
very agreeable duty to report the cordial manner in which this has been
done. The most noteworthy occasions for this service have been as
follows: S

TREASURY DEPARTMENT—Ssoreiary’s Ofioe.—June. 1, Thomas J.

Hobbs was designated to disburse the appropriation for ¢ flsh hatching
8. Mis, 110——11 . '
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establishnlents, 18811882, $10,000,” and on the 15th of November he
was instructed to disburse the appropriation for the new steamer.

~ Bureau of Revenue Marine—In the latter part of October a consign-
ment of turbot and sole arrived from Europe, and in order to facilitate
their immediate transportation to a place of deposit, the revenue steamer
Grant, under Captain Fengar, was placed at the disposal of the Com-
mission by order of the Secretary of the Treasury.

Light- House Board.—By instruction of the Board in previous years,
many light-house keepers have continued to furnish satisfactory records
of ocean temperature. November 25 the Board directed that these
temperatures should also be taken at three new places in Chesapeake
Bay. May 11 the Board granted the use of a building in the buoy
shed at Wood’s Holl for the summer. June 15 the Board granted a
three months’ leave of absence to Ephraim Edwards in order that he
might act as fog pilot of the steamer Fish Hawk during its stay at
Wood’s: Holl. In March General O. E. Babcock rendered important
services to the steamer Fish Hawk in navigating Albemarle Sound.
At the request of the Fish Commission, the Light-House Board, in the
latter part of August, had the entrance to Saint Jerome’s Creek prop-
erly marked with buoys.

Coast Survey.—On many occasions during the year Capt. O. P. Pat-
terson, Superintendent of the Coast Survey, responded to requests for
charts of Wood’s Holl, Chesapeake Bay, Atlantic coast, as well as for
copies of the Coast Pilot. .

WAR DEPARTMENT.—June 16 the Adjutant-General of the Army
announced that instructions had been given by General Hancock to
the chief quartermaster of the Washington Arsenal to take charge of
the carp ponds at that point.

Engineer Bureau.—In November Col. W, P. Craighill, United States
engineer, Baltimore, ordered important improvements at Battery Island,
snch as providing a landing place for the seine; the preparation of a
breakwater; laying the foundation of the hatching house; the filling of
the island; and the sheathing of the basin with boards. The Ordnance
Department remitted a charge for rifles and ammunition used in 1878
at McOloud River Station, the property having been lost in the flood of
this year, and issued an order for duplicating the same.

Signal Office—On many occasions during the year, the Chief Signal
Officer has furnished thermometers for light-house keepers to use in
taking ocean temperatures. April 27 General Hazen furnished a com-
Pplete set of recording and self-registering meteorological instruments for
use at Havre de Grace, and on June 27 sent Sergeant Seybooth to
Havre de Grace to inaugurate the observations. During operations at
‘Wood’s Holl he furnished a series of weather reports, and gave special
notice of apprehended hurricanes and storms on the coast, which were
of great importance to the steamer Fish Hawk in arranging for trips to
the Gulf Stream. He also authorized the stretching of telephione wires
along the signal service poles at Wood’s Holl,
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THE NAVY DEPARTMENT.—From its first organization the Um}t)e:
States Fish Commission has been more closely related to the Nhavgacili-
partment than to any other branch of the Governmeng a:nd the bt
ties extended by it, in compliance with the law as well asin at(}(i:)r -
with the kindly feeling of the Secretaries and of the chiefs of bure s
haye been of the utmost importance. This aid l}as been showp m tho
detail of several steamers, fully manned and equlpped,.fol‘ service; ’
loan of launches; the execution of work and of repairs at the navy

ards, and in many other ways. .
v The’ experiencesyof 1881 haz'e been in the same general direction; the
most important oceasion being the loan of two steam launches, one
Herreshoff, No. 62, and the other a naval launch, No. 55, both render-
ing admirable service in their respective avocations; this, of course, in
addition to furnishing officers and men to the Fish Hawk, the Lookout,
and the launches. L

The United States steamer Despatch being under orders for Sel.‘V.lce
in the West Indies was likely to be delayed unsea-sonably by waiting
for the completion of repairs on her steam launch. In this emergency
It gave me great pleasure to accede to a request from the chief of the
Bureau of Construction and Repair to supply the Despatch with the
Fish Hawk’s launch and take the other in exchange when compl(}ted,
a8 both were of the same character. No inconvenience resulted to either
Vessel by the exchange.

POosT-OFFICE DEPARTMENT.—At various times during the year Mr.
W. L. Nicholson, the topographer of the Department, furnished post-
Troute maps.

INTERIOR DEPARTMENT.—The Commissioner of Patents h.as far-
nished copies of specifications of patents relating to the fisheries and
fishery apparatus. ,

DEPARTMENT OF JUSTIOR.—The Attorney-General, Hon. Wayne Mac-
Veagh, instructed the district attorney of Massachusetts to advise with
the Commissioner with reference to the interests at Gloucester and also
to the acquisition of land at Wood’s Holl. _

CoMyisstoner or Punrig BUmLpINGS AND Gnoms.——Ma.y 20, Col.
A. F. Rockwell furnished the Commission with a quantity of iron fenc-

_ing to be useq at the carp pomis.

D1sTRIOr Qoaymrssronmrs.—The District Commissioners, May 31,
issued a permit for extending a railroad track from the Baltimore 'and
Potomag line to the Armory. Major Brock, Chief of Police, gave direc-
tions for removing squatters from the river front near the carp ponds.
Dr. Smith Townshend, health officer, has furnished each month reports
of the inspection of fresh fish for the District of Columbsia. %

Ranroapg.—At the close of this report will be found a l.ist of rail-
roads that have granted the privilege of carrying ﬂs'h in their baggaie
cars-during the year, in continnance of a custom which h?d been estab-
lished for severa] years. The Fish Commission car ha,mg been com-
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pleted in the spring, some special arrangements with reference to its
vate of transportation were called for. On May 20 Mr, Isaac Hinckley,
president of the Philadelphia, Wilmington and Baltimore road, offered
‘the rate of 20 cents a mile for car and five messengers. This was

" ghortly afterwards acceded to by the Pennsylvania Railroad, the Balti-
timore and Ohio, the Chicago, Burlington and Quincy, the Boston and
Albany, the Cincinnati, Hamilton and Dayton, the F Flint and Pere Mar-
-quette, the Illinois Central, the Louisville and Nashville, the New York,
New Haven and Hartford, the Old Colony, the Pittsburgh, Fort Wayne
and Ohicago, the Terre Haute and Indianapolis, and the Vandalia line.
‘The Union and Central Pacific railroads offered the rate of $370 for mov-
ing the car from Qouncil Bluffs to San Francisco.

STEAMSHIPS.—The North German Lloyd steamer Donau, sailing in
-January, took out 20,000 land-locked salmon for Germany. December
20 the steamer for Panama took a can of carp for Arthur Morell at San
José. In December the steamship Oder took 350,000 whitefish eggs for
‘Germany.

WESTERN UNION TELEGRAPH COMPANY.—January 28 the operators
.of the Western Union were instructed to receive and transmit at Gov-
ernment rates, without prepayment, the messages on official business
from the messengers of the Fish Commission.

FOREIGN OOUNTRIES.—Of courtesies extended to the Commission
Yy individuals or establishments in foreign countries, the following may

" ‘be enumerated:

GERMANY—(Saibling.}—On the 23d of January an invoice of 60,000
saibling eggs (Salmo salvelinus) arrived from Burgomaster Schuster, of
Freiburg, Germany, with a loss of but 5,000 eggs. The particulars of
their treatment on arrival will be found on page xXLV.

FRANOE—(Gourami.)—In August an effort was made by Monsieur
L. Oarbonnier to send a pair of live gourami to the United States, con-
signed to Mr. E. G. Blackford. Unfortunately, one died on the passage
and the other a short time after reaching this country. Furt;her refer-
ence to this experiment will be found on page LII.

ENGLAND—( Turbot and sole.)—In Octoper Mr. C. L. Jackson, of Bol-
ton, England, started 70 live soles and 35 turbot for the United States,
in charge of A. Wilson Armistead. Of these, 67 soles and 29 turbot
died on the passage, and there arrived, October 26, 3 soles and 6 turbot.
These were taken charge of by Mr. Blackford, Mr. Mather, and Mr. Phil-
lips, who deposited them off Long Island, nearly opposite the Hotel
Brighton, on the day of their arrival. Further particulars of this will
be found on page Li1I.

4.—COURTESIES EXTENDED BY THE COMMISSION TO FOREIGN COUN-
TRIES.

During the present year, as in previous ones, considerable numbers
of salmon, whitefish, and trout eggs have been sent abroad in exchange
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for such species as it is considered desirable to import into thef;\(:gg‘
States. These shipments have been generally successful, thoug <
times attended with loss. This year, in addition, carp have been sent.
to a considerable number of countries.

GRERMANY.—The whitefish eggs which were forward‘ed Decex.nbell?‘{ 25;
1880, per steamer Donau, to the Deutsche Fischerei- Ye-rem, of which 10ef)f
von Behr is the president, arrived in good condition on J anuary1
the present year. On the 19th of March, 20,000 land-locked s‘;? mon
eggs were forwarded to the Verein by the same steamer, and again, on
the 8th of October, 350,000 egga of California salmon, also by tlfe' Donau(i
The California salmon eggs reached Germany in good condition, an
were hatched partly at Freiburg and partly in Hungary, the latter find-
ing their final destination in the Danube,.

On the 17th of December 20,000 eggs of lake trout were forwarded
by the steamer Maine to Herr von Behr.

On the 26th of December there were shipped per steamer Odef', from
New York, 300,000 whitefish eggs for the Deutsche Fischerei- Verein, and
12,000 whitefish eggs for G. L. Ebrocht, Geestemunde, near Bremen.

There were also forwarded on the same date and by the same steamer
20,000 lake-trout eggs for F. Busse, at Geestemunde, and 12,000 br?ok-
trout eggs for G. L. Ebrecht. Mr. Busse has furnished us on previous

- occasions with collections of fishes from Germanf§from which to make
plaster casts. Mr. Ebrecht has signified his intention of forwardmg
blue and golden carp in return for these eggs.

FRANOE.—On the 19th of March there were forwarded per steamer
Donau, via Bremen, 20,000 salmon eggs, consigned to the Soc?été d’z_ic-
climatation. On the 25th of April the Société acknowledged the.u' receipt
in excellent condition, and stated that those sent in the previous year
were doing well, '

At the request of the secretary, M. Raveret-Wattel, there was for-

warded, February 21, through the Bureau of International Exchanges

& sample of Frank N. Olark’s self picking apparatus for the Société @Ao-
climatation.

ENGLAND.

—Correspondence was entered into early in the year with
Hon. W, 01

dham Chambers, honorary secretary, in reference to Lis ob-
taining from the Commission a consignment of eggs of the Cahforn}a
salmon, the California trout, and the land-locked salmon. The floods in
the McClouq River and the reduced number of land-locked salmon
€888, however, prevented any sending during the present year. 1

SCOTLAND.—On the 9th of November 25 leather carp were delivere
in New York to A. Wilson Armistead, of Douglas Hall, near Dalbeattle%
Scotland.  After a very stormy voyage, he was able on the 22d o
December to announce their safe arrival. He also took home with him
30 or 40 large black bass.

BELGIUM.—Correspondence has been meintained dgring the year
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with Thomas Wilson, United States consul at Ghent, looking to the in-
trodnction of the American catfish into Belgium.

. ECUADOR.—In May of the present year thirty carp were forwarded
to E. G. Blackford, New York, who delivered them to Frederick Wesson,
of 756 William street, for shipment to Ecuador. On the 21st of May
they were forwarded per steamer Colon. On the 23d of August Mr.
‘Wesson was able to announce that six of the carp had safely arrived and
had been deposited in a lake on the estate of Sefior Jijon, near Quito,
although not until numerous difficulties had been overcome.

Costa R1oA.—In November Hon. William Hunter, of the State De-
partment, made application in behalf of Arthur Morrell, United States
consul in Costa Rica, for a can of living carp. These were forwarded
to New York December 15, and left on the steamer of December 20
for Aspinwall, consigned to Mr. Morrell, at San José, Costa Rica. Dr.
Bransford, of the Navy, was a passenger on the steamer, and kindly un-
dertook to give them the necessary supervision on the voyage.

MEx100.—Early in the year Maj. Gen. O. E. C. Ord took with him
a supply of carp to the city of Mexico. News was received from him,
March 10, of their safe arrival.

OANADA.—AS onggne or two previous occasions, carp were this year
sent to Samuel Wilitbt, superintendent of fisheries, Newcastle, Ontario.
On December 31 he reported that they reached him in good condition.

5.—FISHERY EXHIBITIONS.

Last year a full account was given of the participation of the United
States in the International Fishery Exhibition at Berlin, and of the
safe return of the collections. These were in due time installed in the
National Museam so far as practicable. On February 18, Congress
passed a bill, which had been introduced by the Hon. J. G. Carlisle, to
admit free of duty the vase which was awarded to the United States
Fish Commissioner. On the 28th of February this bill was signed by
the President and became a law. On the 30th of March the Hon.
James' G. Blaine, Secretary of State, transmitted the various medals
and diplomas which bad been awarded to the American Exhibitors.
These were forwarded to the proper persons. During the year there
was held a fishery exhibition at Norfolk, England, and another was an-
nounced for Edinburgh, Scotland, in 1882, in both of which the United
States Commission was asked to participate, but it was necessary to
decline the invitations.

6,—FISH COMMISSION BULLETIN.

On the 14th of February Congress,” by joint resolution (House rese-
lution No. 372), authorized the publication annually of a Bulletin of
500 pages, to contain the announcements of new observations, discov-
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eries, and applications of fish-culture and fisheries. The following is &
copy of the resolution:

JOINT RESOLUTION authorizing the Public Printer to print reports of the United
States Fish Commissioner upon new discoveries in regard to fish-culture.

Resolved by the Senate and House of Representatives of the United Stutes
of America in Congress assembled, That the Public Printer be, and he
hereby is, instructed to print and stereotype, from time to time, any
matter furnished him Ly the United States Comnissioner of Fish and
Fisheries relative to new observations, discoveries, and applications
connected with fish-culture and the fisheries, to be capable of being dis-
tributed in parts, and the whole to form an annual volume or bulletin
not exceeding five hundred pages. The extra edition of said work shall
consist of five thousand copies, of which two thousand five hundred
shall be for the use of the House of Representatives, one thousand for

the use of the Senate, and one thousand five hundred for the use of the
Commissioner of Fish and Fisheries.

This Bulletin was introduced by an article of 16 pages, accompanied
by 12 plates, upon the use of gill-nets in the cod-fishery, by Capt. J. W.
Collins. Of this paper 1,500 extra copies were also published and dis-
tributed in pamphlet form. There were 109 different articles published
in this Bulletin, among the more important of which were the follow-
ing: Observations on the food of young whitefish, by Prof. S. A.
Forbes; Notes on the development of stickleback, Spanish mackerel,
8had, hippocampus, and silver gar, oysters, &c., by John A.Ryder;
Notes on the cod, mackerel, and other fishes of Gloucester, by S. J.
Martin; Notes on the life-history of the eel, by G. Brown Goode;
Carangoid fisheries of the United States, by G. Brown Goode; The
winter haddock fishery, by Goode and Collins; Changes in the fisheries
of the Great Lakes, from 1870’80, by C. W. Smiley; Notes on white-
ﬁsh-hatching apparatus, by Frank N. Clark ; Description of new species
of fish, by Jordan and Gilbert; and A discussion on the disease among
8almon in English waters, by Professor Huxley and 8. Walpole.

7.—THE PROPOSED STEAMER ALBATROSS.

The steamer Fish Hawk, of the construction and performances of
Wwhich a’full account has been given in the present and preceding
Reports, was built to serve as a floating station for batching the eggs
of shad and other fish, experience having shown that many important
stations need to be occupied only for a short time, without the necessity
of a permanent establishment. Thus, by means of a vessel like the
Fish Hawk, work can be begun at the South in the winter or ea.:ly
Spring, and the vessel moved, as the season advances, to more northerly
points, carrying with it, of course, all its outfit and equipment, and
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able to commence operations immediately on arriving at a suitable
anchorage.

Provision having thus been made to utilize all possible opportunities
for the propagation of food-fishes, by the establishing of movable as
well as of permanent stations, the United States Fish Commission has
endeavored to extend its sphere of operations in other directions, so as
to render its work more and more useful to the country.

It is well known that the interests of the nation are closely identified
with the prosperity of its fisheries, their extension and development
furnishing a stimulus to all the industries connected with the waters.
‘While supplying occupation to a large number of persons, the amount
of the fish product is increased and the cost diminished.

In this connection may also be considered the increasein the number
of persons accustomed to the use of boats and vessels, and furnishing
in time of need the material for supplying the vessels of the United
States Navy. .

Referring to the next section of the present Report for the details of
desirable research and for a presentation of the importance of construct-
ing a suitable vessel for carrying on the work, I have to announce tile
approbation of Congress, as shown in an appropriation of $103,000 for
the construction of a suitable steamer to be built for the use of the Fish
Commission. ,

No Department having been designated to overlook its construction,
the Secretary of the Treasury was asked to place the work under the
direction of the Light-House Board, which had so ably supervised the
building of the Fish Hawk. This having been granted, Mr. Charles
W. Copeland was selected by the Board to prepare the necessary plans -
and specifications, s0 as to carry out the needs of the Commission.. In
this he had the assistance of Lieut. Z, L. Tanner, commander of the
Fish Hawk, who was able to indicate important points to be provided
for in connection with scientific work, as also of Engineer G. W. Baird.

The estimates of the cost of the vessel upon which the appropriation
was based were made in the year 1880, but it was not until October,
1881, that it betome possible to issue advertisements for proposals. By
that time the price of iron and of labor had advanced very materially,
and the appropriation was found to be inadequate, the bids for an iron
steamer being severally as follows:

H. A. Ramgey & Co., of Baltimore ..................o. ... $129, 500
Pusey & Jones, of Wilmington, Del ............. saeserennn 130,800
Harlan & Hollingsworth, of Wilmington, Del............... 137,000

These figures being all far beyond the amount of the appropriation,
it became necessary either to prepare plans for a smaller vessel or to
defer further action until an additional appropriation could be made by
Congress. The latter alternative was cousidered preferable.
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B.—INQUIRY INTO THE HISTORY AND STATISTICS oF
FOOD-FISHES.

8.—PROPOSED INVESTIGATIONS INTQ THE OFFSHORE FISHER¥
GROUNDS OF THE UNITED STATES.

Among the most important objects of a Government fishery commis.
sion is that of investigating the known fishing-grounds of a country, to-
determine accurately their extension and character, so as to define the
circumstances and conditions under which the pursuit of the various.
species of fish can be prosecuted at the varions seasons of the year, and
also to ascertain what natural bait most attractive to the fish can be
secured on the ground, and what can be most advantageously brought
from a distance. This involves, also, the question of the methods of
fishing most appropriate to the different localities.

A second object of such a commission should be the discovery and
definition of new fishing-grounds, or such as had been previously un-
known to the fishermen. Such undoubtedly exist, and from time to
tiltie are accidentally brought to light, some becoming of national im-
portance. Incidental to this is the inquiry into the hitherto unknown
winter abode of many of our valuable summer fishes, which are absent
from our shores for several months of the year, as is the case with the
mackerel, menhaden, bluefish, and many other species. An important
corollary is to relieve the United States fishermen from their depend-
ence upon the Canadian waters, either for fish or for bait; so that, even
with the utmost probable development of the fishery marine of this
country, it may find ample occupation in the waters directly oft from
our own coast, from Maine to Florida.

One general result of such stimulation and development will, of course,
be found in & great increase in the number of sea-going fishing-vessels
and }he training of their crews to maritime adventure. Norway is the
only country in Europe in which the Government has come to the aid
of the fishermen in any notable degree, and the result of & moderate
amount of attention by the State is shown by the immense development
of the fishing industry. It is well known that Norway is supported by
her fisheries to a greater extent than any other country, and that her
exports constitute a great source of the fish supply of the world, her
cod and herring being exported in immense quantities, not only over the
whole of Europe, but even to the West Indies, and to Oentral and South
America. The Loffoden Islands are the great winter spawning-grounds
of the cod in the North Atlantic of Europe; and here, for four or five
months of each. year, the fishing industry is prosecuted to its utmost ex-
tm}t, the product being greater than that of America, including both
the British provinces and the United States.

The Norwegian Government has for many years sustained & soientific
commission for the purpose of studying carefully all possible methods
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of protecting and developing her fisheries, and with distinguished suc-
cess. It has, however, not been satisfied with its labors in the known
grounds, but has for several years had a large steamer engaged in a
thorough search for additional fishing-grounds, and although the Nor-
wegian seas have been traversed by her fishing-vessels for hundreds
of years, each year some new locality is discovered, made known and
occupied, including the previously unknown summer abode of her win-
ter fish.

This problem, so far as the offshores of the United States is con-
cerned, is one that is eminently worthy of the attention of the United
States Fish Commission and the support of Congress in its attempt to
solve it. At present the principal grounds visited by the fishermen of
the United States, excepting for mackerel, are found between latitudes
41° N, and 46° N, a breadth of only about five degrees, but extending
eastward beyond the eastern edge of the Grand Banks., The special
objects of search over these grounds are the cod and halibut; but the
incessant prosecution of the business in one locality tends to diminish
the supply and to lead to the inquiry for other banks not yet ascer-
tained. A systematic investigation of the fishing-grounds will resulf
in determining the exact depths at which the fish can be taken at dif-
ferent seasons of the year and the regions where this industry can be
most profitably pursued.

Anéther, even more important, branch of the subject, is that of find-
ing entirely new localities not previously explored. - A notable instance
of what may be done in this respect is seen in the case of the tile-fish,
a species already mentioned. A few of these were accidentally taken
by a Gloncester fishing-vessel in 1879, and like all strange fishes brought
into that port, were delivered to an agent of the Fish Commission, who
transmitted them to Washington, Here they were carefully investi-
gated and found to constitute a very desirable as well as new genugand
species of food-fish, and one entirely worthy of fature attention. In
September, 1880, the Fish Hawk proceeded to the locality where these
fish were taken, about 75 miles south of Newport, and discovered that
this was in the western edge of the Gulf Stream. On putting down
the trawl-net the sea-bottom was found to be rich in animal life, be-
yond any previous experience of the Commission, the mass and variety
being perfectly startling, and a large number of new species being
readily secured in a short time. The quantity of crabs, shell-fish, &c.,
serving as food for fishes, wasinealculable. Thefishing-lines were then
brought into requisition and the tile-fish found in abundance propor-
tional to that of its food. The fish were then traced, in three successive
trips of the vessel, along an extent of 60 miles, where they appeared
to be as abundant as codfish on their banks, and were taken with even
greater facility with thehook. The flesh was found to be most palatable,
and to be capable of preservation by salting or drying, in the same way
as the cod. A fish, therefore, which two years ago was entirely un-
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known, even to the fishermen, now bids fair, when its distributi9n is
better ascertained, to constitute a most important object of pursuit by
the fishermen, and to have the especial advantage of occurring farther
to the south than the localities in which the cod and halibut are abun-
dant, and yet to be equally accessible from any part of the coast. It
is extremely desirable therefore that this inquiry be prosecuted 8o as to
ascertain exactly over what degrees of latitude the tile-fish occurs. A
8imilar research in the waters to the south and southeast of New Eng-
land will, in all probability, show much more accessible localities for
the halibut and cod, especially in the winter season.

There is also a large field for investigation into new fishing-grounds
off the coast of the Southern States; several fishes, such as the sea bass,
the red snappers, &c., oceurring there in great abundance, while-a few
localities only are known.

In time these investigations should be continued into the Gulf of
Mexico (where there are vast possibilities of fisheries not yet developed),
a8 well as'on the Pacific coast of the United States. Here scarcely
anything ‘has been done, or is known, beyond the general fact that
valuable stores of food.fishes exist in the sea, though the best fishing-
grounds are not yet indicated.

An incidental result of winter-explorations off the middle and south-
ern coast of the United States, will be, in all probability, the discovery
of the present winter grounds of certain fishes that are abundant near
the shores only in the summer, but which are absent for from four to
8iX months in entirely unknown winter quarters. These are especially
the mackerel, the bluefish, the menhaden, the swordfish, the horse-
ackerel, the shad, the salmon, the Spanish mackerel, &c. In all
brobability they are found in the same region with the tile-fish, as the
Tesearches of last summer showed that the food of all the fishes men-
tioned ocenrs in an inexhaustible quantity in the locality just indicated.

Norway has a very small area of ocean in which to prosecute her
§8heries, compared with the United States, and a systematic investiga.
tion on the American side will undoubtedly produce results of greater
Comparative importance. '
In the earlier years of the American fisheries and in the grea-tgr
abundaneg of inshore fishes, with a comparatively slight demand in
c.o n8equence of the small population of the country, and the difficul-
ties of transporting the fish, it was guite possible to obtain within easy
I‘G.aCh of our coast fish enough to meet all the requirements. Now,
?"th % population of fifty millions of people, the great decline of the
1nshore fisheries, and the ability not only to transport fresh ﬁsh' to any
distance inland, without deterioration, but with also the growing de-
mand for salted, dried, and canned fish, it is of the utmost impor.ta;nce
that every facility be furnished to the fishermen in the prosecution of
their business, The diminution of inshore fishing is particularly
Doticeable in the case of the halibut. This fish was formerly taken
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with great ease in small boats all along the New England coast, and at
first was considered of very little value, fish weighing a hundred
pounds and over being caught and thrown back into the water as
refuse, and classed in the same category with sharks, skates, and rays.
Within a comparatively few years, however, the halibut has appreciated
in value, and is now one of the principal objects of pursuit by the New
England fishermen. The yield of this fish to Gloucester alone in 1879
“amounted to over eleven millions of pounds.

In later years it has been necessary to follow the balibut into deeper
and deeper waters, so that while twenty years ago it might be taken in
waterof10 to 50 fathoms, it is now seldom caught in less than100 fathoms,

_and deeper waters are gradually traversed up to 300 fathoms. The in-
creasing depth renders it constantly more difficult for the fishermen to
prosecute their labors, and makes it more important that new locali-
ties be discovered.

An important result of the research herein proposed will be the re-
lease in a greater or less degree from that dependence upon Canadian
waters for fish and bait, for which the United States is now paying at
the rate of $800,000 a year for twelve years, extending from 1873 to
1885. It is to be hoped that before the expiration of this period, and
the meeting of a new commission, we will be in a position to decline
any negotiations whatever for privileges much inferior in value to those
possessed on our coast without any question of interference on the part
of others. It is confidently believed that, in the discovery of new
fishing banks and grounds, at a comparatively moderate distance from

‘the coast, from Cape Cod to Florida, a large increase of the fishing
fleet may be “looked for, and that vessels from the ports of Jackson-
ville, Fernandina, Savannah, Charleston, Wilmington, Norfolk, &c.,
will find ample occupation throughout the year. That this will re-
sult in a great increase of the fishery marine is unquestionable; and
in the continued diminution of the number and crews of merchant
vessels of the United States, the question of securing and maintain-
ing an ample sea-faring population, is one of no small moment to the
political economist. The magnitude of the present industry is shown
by the fact that the fishing fleet of Gloucester alone, consists of 385
vessels of above 5 tons, manned by 4,375 individuals, in large part
consisting of men from Nova Scotia and New Brunswick. More south.-
ern crews will probably be more or less entirely American in their
composition. The catch of these 385 vessels in 1880 is estimated at
129,620 barrels, or 25,924,000 pounds, of mackerel; 9,000,000 pounds of
halibut, and 57,758,000 of salt cod, or other salt fish—an aggregate of
92,682,000 pounds, and this exclusive of a large quantity of other fish
sold fresh. The total number of trips to secure the above-mentioned
quantity of fish consisted of 1,430 to the George's Banks, 249 to the
Grand and Western Banks for cod, and 261 to the same for halibut, a
total of 1,940 trips. The necessity of new grounds for halibut is shown
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by the fact that the number of this fish taken in 1879 was 11,336,716
Pbounds, a decrease of 2,336,716 pounds, or 20 per cent. in a single year.
An important consideration in connection with this problem of the
expected fishing-grounds is the great increase in the demand for fish,
consequent ugon the success of the American display at the Interna-
tional Fishery Ixposition at Berlin in 1880, as will be seen in another
‘portion of this report. The American success was everything that
could be desired, the display of this country being placed unhesitatingly
at the very head of all others, although but a short time was allowed
for its preparation. The quality and character of the American pre-
Pared fish attracted also deserved attention, and already engagements
and contracts have been entered into between parties in Europe and
the United States involving interests likely before long to amount to
willions of dollars. _
) It may not be amissg, in this connection, to refer to the fact that the
lntroduction by the United States Fish Oommission to the American
fishermen of the Norwegian system of taking codfish by means of gill-
Dets, with glass floats, has already become of the utmost value. Here-
tcofore in the capture of codfish the question of bait has been the most
lmportant, ample opportunities frequently occurring for taking cod
Which cannot be utilized for the waunt of suitable bait. This ren-
dered it necessary to resort to the British provinces for the purpose of
Obtaining it, and has caused almost entirely the recent difficulties be-
tween the fishermen of the two countries, which have been the subject
of repeated diplomatio correspondence between the United States and
reat Britain, When gill-nets can be used bait is unnecessary, and it
18 probable that within a few years three-fourths of the fish taken will
be by gill-nets, and bait used only in localities where the net is not ap-
Plicable,
The preliminary research by which the locality and relationships of
the tile-fish were ascertained was prosecuted by the Fish Hawk, the
Sh-hatching steamer connected with the service of the United States
Sh Oomuission. This vessel, in an interval of enforced inaction in her
Special work, made three trips to the edge of the Gulf Streamn during
® months ‘of September and October, each time being but twelve
dours op the ground. Not intended as a sea-going steamer, of course,
1t was po proper to run any risks, and it was simply on the occasion of
2 8pell of gettled weather that the vessel could ran out one night to the
ounds, gpenq g, single day there, and return the next night, on each
Occasion being absent only thirty-six hours. To do the work properly
Tequires g gtegmer that can remain off the coast in any weather, winter
Or Summer, Spch a vessel has been planned by Mr. O. W. Copeland,
@ naval constructor of the Light-House Board, in which are embodied
all the requirements for a staunch sea-going vessel, as small as the serv-
ice wily permit, snd able to do any work of this kind, and at the same
time perfectly fitted for the hydrographic service of either the Coast
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Survey or the Navy Department, to either of which branches of the
gervice it can be transferred when no longer needed for the Fish Com-
mission. The length of keel proposed is about 200 feet. Under the law
of Congress she would be furnished by the Navy Department with offi-
cers and crew, otherwise not employed, so that the expense to the
country will be little beyond that of construction, the vessel, of course,
being available either in an emergency or permanently for the service
of the Government in any Department other than that for which espe-
cially constructed. Provided with sails, such a vessel will be able to
dispense with a large expenditure of coal. There is at present nothing
of the kind belonging to the United States service, either in the Navy
or Coast Survey, and her construction would furnish an important ad-
dition to the naval resources of the United States. '

The method of research, in the interest of the fisheries, upon the
proposed steamer, will consist in the use of the most approved ap-
paratus for determinations of temperature, depths, and currents, and
for collecting objects from the sea-bottom, from the surface, and for the
depths midway; also in securing samples of the water at the different
depths, for chemical and microscopical investigation. The tempera-
ture investigations will be of very great importance, as the distribution
and migrations of fish are influenced by the variation of temperature in
the waters inhabited by them.

An important problem for solution on such a vessel is the determin-
ation of the reasons why the menhaden, within the last few years, have
almost entirely abandoned the coast of Muine, and indeed the whole
region to the north of Oape Cod. Upon this fishery in the Gulf of
Maine depends the livelihood of some two thousand men, and the suc-
cess of an investment of between one and two million dollars. If this
change in the habit of the fish is likely to be permanent, the sooner the
fact is ascertained the better, that the industry may be transferred to
gome other quarter, since now its prosecution is attended with no other
result than that of serious loss to those who are concerned in it. There
is no question that the cause is a physical one and capable of deter-
mination.

A similar problem is that relating to the disappearance of mackerel
in the Gulf of Saint Lawrence. It was for the privilege of- participat-
ing in this fishery that the United States recently paid the onerous
Halifax award. If we can determine the probability of a continuned
absence of fish from the Gulf before the next convention to consider
the value of the Oanadian fisheries to the United States, it will greatly
simplify the impending negotiations.

Many other similar questions may be solved by the results of &
thorough scientific inquiry, and it is not impossible that we may hope
to establish general principles by whioch the fishermen each year may
know at what points to meet the incoming schools of mackerel and
menhaden, and save weeks of fruitless search for them.
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As incidental to the economical inqujry, but of very great m!,e::st 1;;
the naturalist, will be the collecting of objects of n_atm:a-l his lrry a
large quantity otherwise unattainable. The 1nvest1gat1f)ns already
made by the inshore explorations of the United States Fish Commis-
sion have added greatly to our knowledge of the biology of tI}e ‘§ea,
and enabled the Smithsonian Institution to distribute to the pr.mmpal
museums and universities of the country duplicate series of obJects of
great educational value to them. ) A

With the larger field of investigation which will be accessible to a
sea-going steamer, this material will be vastly increased, both in
quantity and variety. This is shown by the fact that during the three
days, or thirty-six hours in all, spent by the Fish Hawk on the tile-fish
grounds, no less than 175 different species of shells were collected, of
which more than one-fourth were entirely new to science. .

The scientific aspect of deep-sea research is one that has occupied
the attention of the principal nations of Europe, the British Govern-
ment having a few years ago sent out one of her finest frigates on a
three years’ voyage in the seas of all parts of the globe, the results of
which proved to be of very great interest and importance.

9.—THE FISHERY OENSUS OF 1880.

In pursuance of the arrangements made in 1879 with General F. A.
Walker, Superintendent of the Tenth Oensus, particulars of which havg
been given in the two preceding reports, work upon the fishery di-
Vvision of the census was continued during the year 1881, under the gen-
eral supervision of Mr. G. Brown Goode. )

The plan of operations pursued has been published as an appendix to
the Fish Commission Report of 1880, by the close of which year nearly
all of the investigations were completed. The gathering of material
from the eastern side of Buzzard’s Bay, from the north shore of Long
Island Sound, from the Pacific coast, from the shad and alewife rivers,
and from the lobster, crab, and whale fisheries, extended into 188.1, but
Was mostly finished in the early part of the year. The preparation of
\material for the press, which had advanced very satisfactorily in 1880,
Was pushed forward with vigor in 1881.

The following publications have been made:

1. On the 24th of May abulletin (Census No. 176) was issued under the
direction of Mr. Goode. This contained four tables giving statistios of
the fisheries of Oaliforais, Oregon, Washington, and Alaska. It in-
cluded the cod, salmon, whale, seal, fur-seal, and shore fisheries, and
also the marine salt industry. The tables show the number of men,
boats, vessels, and other apparatus employed, and the gquantity and
value of the products, for the sections considered. These figures were
compiled from the returns of David 8. J ordan, James G. Swan, and T.
H. Bean. :

2.. The second instalment of results appeared in Oensus Bulletin 261
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dated September 1, giving the statistics of the fisheries of the Great
Lakes, from the material collected by Mr. Ludwig Kumlien. This series
of sixteen tables relates to the various kinds of food-fishes which are
taken from those lakes, such as whitefish, trout, herring, sturgeon, pike,
&e., as well as the caviar, isinglass, and oil prepared in that region.

3. A larger bulletin (Census No. 278) covering 47 pages quarto was
issued ander date of November 22, 1881, It was prepared by Mr. R.
Edward Earll, and contained the statistics of the fisheries of Maine.
‘He incorporated with his own researches those of Mr. C. G. Atkins, Mr.
W. A. Wilcox, and Oapt. J. W. Oollins. These figares relate to the
cod, hake, haddock, pollock, cusk, mackerel, herring, lobster, and clam
fisheries, and show the quantity and value of the fresh, dried, pickled,
smoked, and canned products. The production of oil and dried sounds
i8 also considered.

4. Under date of December 1, the statistics of the fisheries of Vir-
ginia were published in Census Bulletin No. 281, These were prepared
by Col. Marshall McDonald, and include the fisheries for shad, herring,
_ sturgeon, Spanish mackerel, bluefish, gray and salmon trout, sheepshead,
crabs, clams, terrapin, and oysters, and the manufacture of oil and fer-
tilizers from menhaden.

5. A monograph entitled “The Oyster Industry,” by Mr. Ernest In-
gersoll, was issued in the latter part of this year. It covers 250 quarto
pages, and contaius 13 plates.

Under the direction of Mr. 0. W. Smiley, a series of 1,419 tables were
completed and turned over to the Census Office for publication. These
related to the imports and exports of fish in the United States from 1731
to the present time. This material was drawn from the State papers
and other early records of the colonies and of the nation, and, since its
organization, from the publicatious of the Bureau of Statistics of the
Tyreasury Department.

A large amount of material ready for press, which could not be printed
and issued during this year by the Census Office, was held over till
another year. :

10.—0CEAN TEMPERATURES.

The arrangement made with the Light-House Board in 1878, whereby
the keepers of the light-houses at selected points upon the Atlantic
coast have observed and recorded temperatures of the sea, has been
continued during the present year, with instruments furnished for the
most part by the United States Signal Office.

The points selected, as will be secn by the accompanying list, are those
most favorably situated for obtaining the mean ocean temperatures
along the coast. The work is done by the keepers without extra com-
pensation, and too much credit eannot be given to them for performing
this duty, in addition to that connected more directly with the Light-
House Service. Their records have been of the utmost possible impor-
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. i fer-
tancein throwing a flood of light upon many important problemsin re
ence to the movements and migrations of our food-f'ishes. ot which

The following is a list of the light-houses (with their keepers) -

. . t
temperatures have been observed during a portion or all of the presen
year:

List of light-houses on the Atlantic coast at which ocean temperatures have
b

een taken during the year 1881, together with the number of monthly
reports made at each one.

Petit Manan light-house, Petit Manan Island:
George L. Upton, Millbridge, Me

...... . 11

Mount Desert light-house, Mount Desert Rock : ' 12

Amos B, Newman, Tremont, Mo ... .ovu et it e eene eeaee
Matinicus Rock light-house, Penobscot Bay: 12

William G. Grant, Matinious, Mo coue oo oot e e e e
Seguin light-house, SBeguin Island, Kennebeo River: :

Thomas Day, Hunnewell’s Point, M6 .o it e e e vens 12
Boone Island light-lenge:

Alfred J. Leavitt, box 808, Portsmouth, N. H .........._..... .
Minot’s Ledge light-house, Cohasset Rocks, Boston Bay:

Frank F. Martin, Cohasset, Mass .o......._........ . 12
Race Point light-house, Cape Cod Bay:

Heman F. Smith, Provincetown, Mass ............... .. N
Pollock Rip light-station, entrance to Vineyard Sound :

Joseph Allen, jr., South Yarmouth, Mass. ...covoe it it caeeenns 8
Nantucket New South Shoal light-station, Davis New South Shoal:

Andrew J. S8andsbury, Nantucket, Mass...c.oeemsiienionneaneaeeceennenn 12
Cross Rip light-station, Vineyard Sound : 6
James F. Chase, jr., Nantuckot, Mass . .....coeeeneimenenieneescemeennnns
Buoy Depot, Government, wharf, office inspector second division: 19
Benjamin J."Edwards, Wood’s Holl, Mas8.ccoutiiiann et veccneceaaneaas .
Vineyard Sound light-station, S8ow and Pigs Rocks: ST
William H, Doane, 13 Milk street, Now Bedford, Mass.... coocueneemeenanans
Brenton’s Reef light-station, off Brenton’s Reef and Newport Harbor: 12
Charles D. Marsh, AL T o A - SR
Block Island light-house, southenst end of Block Island: 12
H. W. Clark, Block O LT £
Bartlett’s Reef light-station, Long Island Sound: 12
Daniel G. Tinker, New London, Conn....ccvveenannnn. sememsceseceotioonas
Stratford Bhoals light-house, Middle Ground, Long Island Sound: 12
James G, 8cott, Port J offerson, N. Yoot it iiceiiiiiteeecaaanaaean
Fire Island light-house, south side of Long Island: 12
Seth R, Hubbard, Fire T e N
Sandy Hook light-house, entrance to New York Bay: "
James Cosgrove, 1928 Rutledge street, Brooklyn, N. ¥ ..c.evterearannccennnns
Absecom light~house, Absecom Inlet: 12

A. G. Wolfe, Atlantio City, N. J . .ocoveniiniiiiaennns TTeseressmesensnoeese

Five Fathom Ban)c light-station, off Delaware Bay: 18
Capt. John Reeves, Capo May City, NoJ ceenerceiiiemornaccnnncecacncanpee .
Fourteen-Foot Bank light-station, Delaware Bay : 10
John Lung, Wilmington, Del.... . .cce e omcneovene e moaaccoocnse saooasnn
Winter-Qna-rtpr Shoal light-station, Chincoteague Island: ol 12
C. Lindermunn, Chincoteague Island, Accomack County, Virg y Beeoreevnan
8. Mis. 110 11
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Bodie’s Island light-house, north of Cape Hatteras:

Peter G. Gallop, Manteo, Dare County, North Carolinga ........ccaceeeiaena.. 11
Cape Lookout light-house, Cape Lookout:

Dewald Rumley, Beaufort, N. C.ovorn e it iiianiiietiieneaaane 12
Frying-Pan Shoal light-station, Cape Fear:

David W. Manson, Smithville, N. C.oeutnearimnaioaaeiiiernnnennanans 12
Rattlesnake Shoal light-station, off Charleston:

John McCormick, Charleston, 8. C c.cc crrvneeaneietoentiacenrananaanan. 1R
Martin’s Industry light-station, Port Royal Entrance: ®

John Masson, Port Royal, B. C coeevenniniiiee it iaiiriiceeraameaccacnes 12
Fowey Rocks light-house, Fowey Rocks:

John J. Larner, Miami, F1a ..o ceeriimineiamaoiacaneiiiiocacrcannncanass 12
Carysfort Reef light-house, Florida Reefs :

Edward Bell, Key West, Fla. (succeeded by F. A. Brost in 8eptember) ...... 9
Dry Tortugas light-house, Loggerhead Key:

Robert H. Thompson, Key West, Fla..cc.ccvieecreenainiiiciaacncinanan, 11

11.—BIOLOGICAL RESEAROCH.

The necessity of studying carefully the circumstances under which
the development of the egg of the shad, salmon, &ec., takes place, and
the practical bearing of definite facts on this subject, induced the Com-
mission to add, during the year, to its working force, Mr. John A. Ryder,
a prominent member of the Academy of National Sciences of Philadel-
phia. This gentieman having given much attention to the microscopic
work connected with the development of eggs of fishes and other ani-
mals, was able to render very important assistance. His labors during
the year had relation more particularly to the eggs of the whitefish,
the shad, the flounder, the white perch, the California salmon, the Pe-
nobscot salmon, and other species. On many of these subjects he pre-
pared elaborate memoirs, some of which have already been published
by the Commission in its Bulletin for 1881, and others will be published
in the Appendix of the present Report.

Mr. Ryder’s inquiry extended into the phenomena of the development
of shad eggs on trays covered with wet flannel, as suggested by Colonel
McDonald. The results of this research have promised to largely revo-
lutionize the entire method of transporting eggs from the river stations,
to the hatching-houses.

12.—THE INTRODUCTION OF COD GILL-NETS.

The introduction of gill-mets in the shore cod-fisheries ‘during the
winter of 1880-'81 created a general and widespread interest among
those concerned in fishing. The use of these nets was first sug-
gested by the Commission in the winter of 1878-'79, but those first tried
were not sufficiently strong for the capture of the large cod that frequent
our coast in winter. This experiment has been described in an article
by Mr. R. E. Earll, on the cod-fisheries of Cape Ann, published in the
Report of the United States Fish Commission for 1878. He says: “The
method of catching cod with gill-nets, though so successfully used by
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the fishermen of Norway, has never been adopted by the fishermen of
our coast. Knowing the profits derived from the use of t:hese ne-ts by
those foreign fishermen, Professor Baird, who is ever anxious to }ntro-
duce among the Americans any methods that will result to thf:m' ad-
vantage in the prosecution of the fisheries, decided to make experiments
with them at Oape Ann, with a view to their introduction among our
shore cod-fishermen, Accordingly he secured from parties in Norway a
set of these nets and forwarded them to Gloucester to be thoroughly
tested by the employés of the Commission at that place. They reached
the hatchery when the pasture school was on the shore, and were set
on the favorite fishing grounds a number of times. But the strength of
the twine had probably been affected in transit, and the nets proved far
too frail.  The strong tige and rough water caused them to catch
among the rocks, where they were badly damaged; while numerous
holes indicated clearly that large fish had torn their way through the
Dets, only such being retained as had become completely rolled up in
the twine. The nets were always taken from the water in bad order.
but the capture of 800 pounds on one occasion, even under the circum-
stances, seemed to indicate that nets of sufficient strength might be
used to good advantage, at least on the smooth fishing grounds along
the coast.”

Having made the preliminary trials with the nets, and demonstrated
that with reasonably fair chances g good catch might be obtained with
them, the offer to lend the nets to any responsible fisherman who would
give them a fair and thorough trial was made. The manner of setting
them was algo explained to any persons who applied for information.

But fishermen are somewhat conservative, and do not hurriedly adopt
new ideas about catching fish. They know that they can ill afford to
Wwaste time or money on questionable ventures. Whatever was the
cause it appears that none of the fishermen showed a desire either that
winter or the next to try the gill-nets.

When Captain Collins left for the Berlin International Fishery Exhi-
bition in 1880 he received special instructions to study, from a practical
Standpoint, the Norwegian methods of using these nets, so that our
fishermen might pe provided with all the information that could be ob-
tained. On hig return he embodied the facts in & report on the methods
of eatching cod in Norway ; giving, also, an account of the methods
that have been tried by our fishermen, as these differ in some respects
from those of the Norwegians. This has been published in the Fish
Commission Bulletip for 1881. ]

Although the fruits of the work done by the Commission in 1878 d}d
not immediately appear, the seed that was thus sown was destined in
time to bear itg legitimate fruit.

The difficulty of procuring a supply of bait is a source of great t-ro.uble
to the shore fishermen, and its cost, even when it is obtainable, is s.o
great that oftentimes the fishermen hesitate to invest, fearing that it
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may result in loss rather than gain. Such was the feeling of Capt.
George H. Martin, master of the Northern Eagle, of Gloucester, during
the fall of 1880. TFor several years he had been engaged in the shore
cod-fishery during the winter, but the prospect of getting sperling
(small herring that are used for bait) appeared so uncertain that he
hesitated about fitting out. His father, an employ¢ of the Commission,
and also an old fisherman, suggested gill-nets as a means of solving the
problem. Together with several of his crew be visited the station of
the Commission at Gloucester and examined the nets.

Before starting out on his first trip, he conferred with Capt.J. W. Col-
lins, who had studied the Norwegian methods at Berlin. This resulted
in his devising a plan whereby one man is enabled here to accomplish
nearly the same amount of work as six in Norway. This new method is
called “under-running,” and is fouod to be an improvement. Nets of
10-inch mesh are set the same as herring nets, being suspended by
hollow glass balls or floats at any required depth. They are usually
left out several days at a time, the fishermen under-running them each
morning, and taking out the fish that have been caught in the meshes
during the night. None are caught except at night. The first trials
proved successful, the Northern Eagle taking 4,000, 6,000, and 7,000
pounds, respectively, on her first three trips with nets, in spite of
the weather being unfavorable. The nets first used, part of which
had been lent by the Commission, were found too weak to resist the
struggles of the larger cod, some of which weigh as much as 75 or 80
pounds each. The average weight of those taken in the nets is 23
-pounds. Stronger nets were soon obtained, and their number was iu-
creaged. At present the Northern Eagle carries 8 dories, each with a
single man, who is provided with a gang of three nets, making a total
of twenty-four nets for the crew. The nets are each 50 fathoms long
and three fathoms deep, knit of salmon twine. Unexampled success

has resulted from the use of these new nets. On a trip ending January
11th, 35,000 pounds of cod were taken by the crew of the Northern Eagle,
8,000 pounds of which were obtained in a single morning. Two other
vessels, which were absent the same length of time, fishing at the same
place, but in the old way, got only 4,000 and 5,000 pounds, respectively.
Later, another trip was ade by the same vessel, which was even more
successful, when 35,000 pounds of cod wero canght in four days’ fishing,
18,000 pounds being taken in one day. The catch was three times as
large as that of the trawlers fishing on the same ground.

At first the nets met with the same opposition from the trawlers that
trawls had from the hand-line fishermen, when they were introduced,
gome thirty years ago. Although at first inclined to inveigh against
«building a fence” to prevent the fish from reaching the trawls, &c.,
the fishermen soon began to realize its advantages. Whenever in port,
the deck of the Northern Eagle would be crowded with fishermen anxions
to learn about this new method of fishing. Letters from all along the
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coast were received by the Boston net factories inquiring about the cod
gillnets. Allusion has been made to the difficulty of obtaining Dait
for the shore fisheries, its cost, &c. As an instance of this, the average
bait bill of a vessel in the Gloucester shore fleet for the month of De-
cember, 1880, may be stated at 8150, and the bait Lill of the 801}0011‘.31'
Phantom for fifteen days was $380. This, added to the loss of time n
seeking bait (often one-third), was a serious drawback. But the bait
question is a still more important one to the bank fishermen, \\’110.1’3"0
generally been obliged to seek it in the ports of the British Provinces.
Great stress has been laid by the inhabitants of the provinces on the
importance of this privilege to our fishermen.

Gill-nets have been uged in the Norwegian cod fisheries for nearly
two hundred years, and with_ good success. M. Friele, in an account
of the fisheries of Norway, in 1877, says they are “quite indispensable
when the cod does not bite,” while, according to Mr. Hermann Baars,
Die Fischerei Industric Norwegens, Bergen, 1873, ¢the fatter the fish the
less it is attracted by the bait, and during spawning season it scarcely
ever takes the hook at all.  For this reason the well-to-do fisherman is
usually provided with nets as well as trawls, These nets are held
upright in the water by means of floats of hollow glass, the invention
of Merchant Christopher Faye, of Bergen. Sometimes, however, wood
or cork is used. The glass floats are almost exclusively in use in all
the Loffoden Islands.” The importance of the use of gill-nets in the
Norwegian cod-fisheries is shown in the following extracts from the
official report of the superintendent, Niels Juel (first lieutenant in’'the
navy), for 1878, giving the statistics, &c., of the Loffoden Island fish-
eries:

“The percentage of fishermen using ditferent apparatus was as fol-
lows: 58 per cent. used nets; 32 per cent. used lines; 10 per cent. used
deep-bait. There was an inerease frow last year of 2,542 in the number
of net fishermen, There was an average of 3,725 boats employed, of
Which 2,154 boats, carrying 13,168 men, were engaged in fishing with
gillnets. The total catch for 1878 was 24,660,000 cod in number, of
which upwards of 14,000,000 of the largest were caught with nets.”

The net-fishing has since increased, according to Mr. Hermann Baars,
who says: «Ip 1879 the following enumeration was made: 2,532 boats,
with crews Dumbering 14,322 men, fitted out for the net-fishery.” He
further says that ‘‘usually the boats fishing with nets obtain the great-
est net receipts, since these often sell 10,000 to 12,000 fish, 10 to 12
‘barrels of oil, and 10 barrels of roe, valued at 2,500 marks ($595.24), and
at least 400 marks (895.24) to each man. A net yield of 350 marks a
head is considered by the trawl-line fishermen very satisfactory.” Thesc
remarkable results are obtained by fishing in open boats in the dead of
winter north of the arctic circle. What may we not hope for under
Inore favorable circumstances? Of this Mr. Baars says: “ But it must
be remembereq that the stormy weather, which often lasts for weeks at.
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1 time in the winter months at this region, often renders it impossible
for the fishermen to go out to sea. As a rule, fishing cannot be carried
on more than two days in a week.”

13.—THE VALUE OF FISH AS FOOD.

In a previous Report reference was made to the results of a series of
elaborate chemical investigations by Prof. W. O. Atwater, of Middle-
town, Conn., into the absolute and comparative value of fish as food.
This work has been continued during t'he year on an increased scale,
and it is expected that his next report will contain some additional data
of much interest.

14 —WORK DONE AT WOOD’S HOLL, MASS., IN 1881.

Advantages as a permanent sea-coast station of the United States Fish
Commission.—From the inception of the work of the Commission in 1871
it bas been the custom to select some station on the sea-coast from
which to prosecute the researches required by Congress into the scien-
tific and economical problems connected with the sea and its inhabitants;
the stations, as already indicated, covering the coast from the Bay of
Fundy to Long Island Sound. In this way the peculiarities of the in-
shores have been well determined and the geographical distribution of
the fishes, mollusks, crustacesa, radiates, &c.; properly marked out. In
addition to the discovery of a great many new species, much light has
been thrown upon the whole subject of marine zoology generally.

It is ot to be supposed that everything in this connection has been
learned ; but the broad features have been determined, and the minor
details can be safely left to local and special researches.

The acquisition of a sea-going steamer in the Fish Hawk, and the
hope of obtaining a still more serviceable vessel, rendered it expedient
to fix upon some point for permanent occupation where the necessary
facilities for the maritime work of the Commission could be obtained.
The southern side of New England was considered better than the
eastern, as permitting investigation for a longer period and presenting
2 much richer fauna. The best conditions for the propagation of marine
fishes were also found on the southern coast of New England, as fish
are in greater variety, and, so far as the winter hatching is concerned,
the cold is less severe, and other circumstances generally were more fa-
vorable.

By the use of a suitable fishing smack, the fish can be brought in
alive and penned up until they are ready to yield their eggs, and in
this way will be exposed to much less danger from destruction by cold
than proved to be the case at Gloucester.

After a careful consideration of the subject, the choice was found to
lie between Newport and Wood’s Holl. Newport has a great many ad-
vantages in its accessibility, and in the very great desire manifested
by its citizens to secure the presence of the United States Fish Oom-
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mission. A pumber of gentlemen, of whom Mr. J. M. K. Southwick was
spokeswman, offered to furnish the requisite buildings, and al.so the utsle
of a suitable wharf, and otheriwise to encourage the selection of t *:
station. The Navy Department also gave the Commission & provisiona.
invitation to establish itself on the northern end of Coast’;ex.'s’ Harbor
Island, which was not required for the purposes of the training school.

The great difficulty in the way of Newport, however, was found to be
in the comparative impurity of the water, Narragansett Bay receiving
the drainage of a number of large cities, such as Newport, Fall River,
Bristol, Providence, &c., and also having extensive mud bottox'ns gnd
flats. The experience of the year 1880 showed that the abounding im-
purities would settle as a sediment upon the eggs of the fishes to be

hatched and materially impair their development, as was found to be
the case at Gloucester '

A totally different condition of things was found at Wood’s Holl,
where the water is exceptionally pure and free from sediment, and
where the sudden tide rushing through the Wood’s Holl passage keeps
the water in a state of healthy oxygenation especially favorable for
biological research. The entire lack of sewage, owing to the remote-
ness of large citics, and the absence of large rivers tending to reduce the
salinity of the water, constitute a strong argument in its favor, and this
Station was finally fixed upon for the purpose in question.

The quarters occupied by the Commission at Wood’s Holl, furnished
by the courtesy of the Light-House Board, are too scanty for the ex-
pected work of the Commission in the future, and measures were im-
mediately instituted to obtain foothold on the Great Harbor. Here &
point of land constituting the neck of the upper harbor was fixed upon
as a suitable location, affording the advantage of pure and very deep
water, accessible to vessels of quite unusual draught, and immediately
adjacent to the rapid tide of the passage.

Negotiations were opened with the owpers 6f the ground, Mess.rs.
Isaiah Spindel & Co., and a provisional agreement made as to the price

and conditions of the purchase, the desails of which will be given in
the next Report.

Work of the

year 1881 at Wood’s Holl.—Pending the permanent es-
tab

lishwent of the Commission at Wood’s Holl, as explained in the
preceding Section, that station was selected for the work of 1881, and,
by the renewed courtesy of the Light-House Board, the old quarters on
the Light-House wharf were secured and fitted for occupation.

As the Government whart was unable to furnish 'a berth for the
steamer Fish Hawk, the private wharf of Isaiah Spindel & Co. was
leased for the purpose. "The requisite accommodations for board and
lodging for the party were obtained with considerable difficulty, but
finally the necessary arrangements were completed.

I'réached the station on the 8th of J uly, being joined soon after by
the remainder of the party.
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As in previous years, Professor Verrill, of Yale College, had charge
of the work connected with the marine invertebrates, and Dr. Tarleton
H. Bean of the fishes, in this being assisted by Mr. Peter Parker.
Other assistants were Prof. L. A. Lee, of Bowdoin College, Mr. San-
derson Smith, Mr, James H. Emerton, and others. Capt. H. C. Chester
had general charge of the buildings, assisted by Vinal N. Edwards, of
‘Wood’s Holl.

During the summer the usual branches of research were prosecuted
under the direction of the several chiefs, and a great deal of valuable
information collected, some of which will be furnished in the form of
monographic papers, and the rest presented in the pages of the Reports
of the Commission or in the Fishery Division of the United States
Census of 1880.

One of the most practical results of the work of the season was the in-’
vestigationinto theareaof distribution and the economical qualities of the
tile-fish. ‘This species was first brought to light by the casual capture of
some specimens in 1879 by Captain Kirby, of Gloucester, Mass., who
carried them into that city, where they were secured by the Fish Com-
mission, which had a station there at the time. As explained in the
previous Report, the ground was investigated by the Fish Hawk in 1880,
and a number of specimens captured.

During 1881 special efforts were made to define the limitation and
area of this fish. It was found to occur on the edge of the continental
plateau, and in abundance equal to that of codfish on the fishing banks.
It is confidently believed that a-large part of the fish supply of New
York and Boston could readily be furnished from this species. Careful
tests were made of its qualities as a food-fish, not only on board the
vessel and at Wood’s Holl, but by distributing them among the New
York experts, through Mr. E. G. Blackford. The reports were uni-
formly favorable; one gentleman characterizing the fish as having hard
meat and sweet and juicy as any game fish he ever met with; another
ranking it above sheeps-head, as being more juicy and better flavored.

The work accomplished by the Fish Hawk, to which a great deal of
the success of the summer was due, will be referred to under a subse-
quent heading.

The season was closed by my departure on the 4th of October, the
Fish Hawk proceeding to Washington with her collections and appara-
tus, stopping, however, at New Haven to discharge the packages con-
taining specimens for Professor Verrill.

15.—~EXPLORATIONS OF THE FISH HAWK.

With the exception of the years 1872 and 1876, when the Commis-
sioner was necessarily otherwise occupied, the Navy Department, in
compliance with law, has, since 1871, furnished the Comission with a
steamer for its summer work. The first detail of this kind was that of
a small steam-launch in 1871. In 1873, 1874, and 1875, the steamer
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Blue Light, under command of Captain Beardsley, was ma-(lle \ll?etfl’]f(:
in 1877 the Speedwell, under command of‘()ommanf]er Kel ogg', o
Same vessel again in 1878, under command of Captain Beardsley,
again in 1879, under command of Lieut. Z. L. Tanner. . .

The appropriation by Congress for a special steamer-—'th‘e Tish HaW —
completed in the spring of 1880, enabled the Commls.m.on to d.ISPCI.lse
with the naval steamer, but it gladly embraced the privilege of calling
upon the Department for a detail of officers and crew.

The first service of thig vessel, under command of Lieut. Z. L. Tan-
ber, was rendered at Newport in 1880, the Report of which year contains
aun account of her work on thig occasion. The off-shore exploration,
however, was limited to two or three trips, the results of which were so

Interesting as to induce great expectations from the renewal of these
labors in 1881,

It will be remembered, as stated in the last Report, that the water
deepens very slowly for a considerable distance off the coast, from Cape
Cod southward; so that s depth of 100 fathoms is, for the most part, only
attainable at a distance, out, of from 75 to 100 miles. This brings us to
the edge of the continental plateau; and bLeyond that there is usunally
an abrupt declivity, showing rapidly deepening water.

Ou her expeditions in 1880 the Figh Hawk found that the edge of this
slope or declivity was occupied by an extremely rich fauna, both as to

species and individuals; indeed, far exceeding in this respect any of

the regions nearer the land; and the necessary arrangements were

made to renew work in that vicinity during 1881,

On her return to Washington in 1880 she was sent to Point Lookout
to obtain a supply of oysters for the oyster-hatching station at Saint
Jerome; and the ice forming before she could return, obliged her.to
winter in the Norfolk Davy-yard. Returning, however, from that point
in February, she was fitted out with shad-hatching apparatl}S, and on
the 23d of Margy was ordered to Avoca, a shad-fishing station at. tho
mouth of the Roanoke River in Albemarle Sound. Here she remained
until the 30th of April, carrying on ler work, and obtaining many
courtesies from Dy, W, R, Capehart, the owner of the station. The Yessel
reached Havre de Grace on the 3d of May, and was occupied until the
6th of June iy hatehing shad at the head of Chesapeake Bay.

On the 13th of June she again proceeded to Saint Jerome to make
experiments iy counection with the hatching of Spanish mackerel, but
started for Washington on the 20th of June, having left her work at
that place in charge ot Col. M. McDonald. )

The details of Ler labors in connection with shad and Spanish mackerel

will be founq in the second division of this Report.

After a ghort stay at the navy-yard in Washington undergoing re-
pairs, she took o1

1 board the apparatus for the deep-sea research, and left
for Wood’s Holl on the 7th ot July, arriving there on thq 10th. i
From that time until the 4th of October numerous trips were ma
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to the localities near the Gulf Stream, referred to as having been visited
in 1880, and many very interesting results were secured. In the sup-
plementary portion of this*Report will be found a popular statement of
this work, consisting of the substance of an address by Prof. L. A. Lee,
one of the scientific party. A special list of the fishes collected during
the season, prepared by Dr. Bean, is also appended.

The steamer arrived at Washington on the 12th of October, and the
offer of her services was at once embraced by the Navy Department, in
connection with the naval and military celebration at Yorktown, from
October 7 to October 20. She was placed by the Secretary of the Navy
at the service of the Secretary of War. Having been absent several
days, upon returning to Washington, she went into winter quarters at
the navy-yard, where she was thoroughly repaired and put in readiness
for the work of 1882,

A full deseription of the vessel and her outfit, together with the de-
tails of her work during 1880 and 1881, furnished by her commander,
Lieut. Z. L. Tanner, will be found in the Appendix of the present Report.

C.—THE PROPAGATION OF FOOD-FISHES.

It has already been shown that, while the original object of establish-
ing the United States Fish Commissien was the investigation of the
alleged decrease of the food-fishes of the United States, during the second
year of its existence it was charged by Congress with the added duty
of increasing the supply, and of stocking the waters with suitable ad-
ditional species of economical value. At the present time much the
larger part of the expenditure of time and money on the part of the Com-
mission is in the last-mentioned direction.

16.—THE METHOD OF DISTRIBUTION OF FISH AND EGGS.

In the beginning of the work of the Commission, in connection with
the introduction of food-fishes into new waters, it was entirely possible
to cover all the service by placing the fish in cans and employing suit-
ably trained messengers to accompany them to such points of deposit
as might have been selected.

All the railroads of the country with scarcely an exception, when
applied to, gave instructions to allow the transportation, in baggage-
cars, free of extra charge, of the cans containing the young fish, and
grauted access to the same on the part of the messengers; instructions
being given, in many cases, to stop the car at stations near rivers
or streams to allow the introduction of the fish therein. This was
specially the case with the shad, and where the annual production
amounted to but a few millions it became quite possible to accomplish
all that was necessary by this means. As, however, the supply of young
fish increased, partly in consequence of the increase in the scale of
operations and partly from the increase in the supply, caused by the
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work of the Commission, this was found to be ina.-deqnate, especx:;}qy :l;
Ole messenger was unable to carry satisfactorily more than hility
twelve cans, containing from 100,000 to 150,000 fish. Tl.xe posiicable
of obtaining a larger number of fish than at first, ma’de it Pr‘i“c ch.
also to test the theory which the Commission has been graduz}l ¥y reac .
ing, that the number of fish likely to survive the attacks of their enemie

when planted in a river is increasingly proportionate to ?ho t.otal num-
ber introduced, or rather that the expectancy of destruction, in a given
locality, is essentially an absolute quantity dependent upon the exist-
ing number of minnows and other predaceous fish. Thus, if the expect-

ancy of destruction be estimated at 100,000 young fish, we will have

none left to grow up from g deposit of 100,000 fish, If, however, we
introduce 200,000 fish, then we

- may eclaim a surplus of 100,000, It 'is
highly probable that the larger the number introduced the greater will
be the percentage of survivals.

Where we can introduce g car-load of fish instead of a tenth or twon-
tieth of that quantity, our chances of 8uccess in stocking waters are
probably increased far beyond the difference in the ratio.

When the available supply of young shad increased to an oxtent of
perhaps a million a day, for & number of days in succession, the method
of transportation mentioned above proved to be entirely inadequate,
and the experiment was made of filling an entire baggage-car with fish
caus and forwarding it to destination, accompanied by a suitable num-
Ver of messengers. This was done was done with the kind assistance of

President Hinckley, of the Philadelphia, Wilmington and BaltimOI.‘G
Railroad, anq subsequently of the officers of the Baltimore and Ohio
Railroad.

It was in time found that even {hiS'p]an was insufficient, as it was

not always possible to obtain the cars, and these were not pro‘.rifled
With the necessary facilities for keeping the fish in good condition.
It was at length determ

ined either to build a new car, or to adapt an
old one of broper character to this express purpose, and an arrangement
Was finally made with President Hinckley to refit one of the bes.t l?ag-
gage-cars belonging to his company, and sell it to the Commission,
When completed, at cost, ‘ .
his car wag fitteq up by Mr. J. H. Ridgway, of Philadelphia, as a
refrigerator car, and was provided with living and sleeping rooms at
either end for tug accommodation of the messengers. It was also sup-
plied with air-brakes, Miller platform, six-wheeled trucks, &ec., by means
of which it ¢oqq be moved on passenger trains.

As thus arranged, the car is capable of carrying from one.to two
willions of fish at g load and five messengers. The details of its con-
struction will be given hereafter.

The car reacheq Washington from the shops on the 7th of May, and
nmade a trial trip on the 2d of June to Atlanta, Ga., with shfld. Owing,
however, to the difficulty experienced in changing the trucks at Lynch-



XLIV REPORT OF COMMISSIONER OF FISH AND FISHERIES.

burg, it returned to Washington after depositing the fish in the James
River.

On the 15th of June a load of 1,150,000 fish was tiansported to
Maine from the hatchery at Havre de Grace, and introduced success-
fully into the Kennebec and Mattawamkeag Rivers. .

The experience of these trips suggested some additional changes,
which were made in the course of the summer; and in the middle of
October the car was again used, this time for distributing carp.

In December, it was determined to use the car for transporting a
supply of carp to Texas, Arkansas, Louisiana, and Missouri. There
were 950 applicants to be supplied in Texas alone. There were placed
on board the car forty large cans, each containing one hundred carp,
and seven containing one hundred and fifty carp each. There were also
placed on board eighteen crates, each containing sixteen small tin pails.
As cach pail contained twenty carp, cach crate would thus contain three
hundred.and twenty carp. In addition, there wore three crates con-
taining four hundred carp each. This made a total of twelve thousand
carp. The car was not ready to leave, however, until January 3, 1882,
when it was moved by the Pennsylvania Railroad from Washington to
Saint Louis, in charge of Colonel Marshal McDonald. The first distri-
butions were made from Saint Louis; after which the car proceeded
to Texarkana, from which point applicants in Arkansas were supplied.
Similar stops were made at Shreveport, La., Sherman, Tex., Dallas, Tex.,
Austin, Tex., &e. A full account®f this trip, as also of a previous one
to Kentucky in November, will be found in the report of Mr. MeDonald
in the Appendix.

17,—SPECIES OF FISH CULTIVATED AND DISTRIBUTED IN 1881.

a. Whitefish ( Coregonus albus).

Northville Station.—The work at this station, under the charge of Mr.
Frank N. Clark, as heretofore, has been prosecuted with increased vigor.
A number of improvements have been made in the arrangements for
gupplying water, and an increased hatching capacity has been ob-
tained. Four new ponds (20 by 83 feet) were constructed during the
summer. The total number of whitefish eggs handled during the season
of 188182 was 22,500,000, against 14,780,000 for the previous season.
The spawn-taking operations were carried on from November 10 to De-
cember 5, the points selected being North Bass Island, Middle Bass
Island, and Kelley’s Island, in Lake Erie. Although the last cggs
which reached the hatchery were allowed to remain in the shipping
cases for ten days after their arrival, pending the fitting up of additional
hatching-jars, there was no increased loss noticeable.

The Chase automatic jar was used in place of the hatching-box in
the inchibation of the eggs, and experiments were made with a view to
obtaining a still more reliable apparatus. The *Improved Shad
Hatcher?” was found to give a better movement to the eggs, and useful
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. Al )
modifications of this and of the Chase jar were devised by Ml;:e(;lltaeilk:-
assistants. One of these gentlemen, Mr. Seymour Bower, in
new form of hatching-box which possesses advantages. Shipments

The number of whitefish eggs shipped was 2’032a000‘]. " 11?1 Con-
were made to Germany and France, and to the States of Ca lﬁ ollll\v: e,re o
necticut, Jowa, and New Jersey. Over 17,700,000 young fish - mado
leased in the waters of the Great Lake system, the depo-‘ilts‘'b‘emz(s1 Lake
in Lake Michigan, Lake Huron, the Detroit River, Lake Erie, an ‘
Ontario.

b. Brook Trout (Salvelinug Jontinalis).

Northville Station.—The ponds for brook trout at Northville, Mtl)"h;;
have been greatly enlarged and improved, and four new ones hav.e eew
added to the three glready existing, so that their total area is no '
10,674 square feet. About 140,000 eggs were obtained from the trqu
in the ponds during the Spawning season, which lasts from the begin-
ning of November to the middle of January. Shipments of eggs were
made to France and to the Druid Hill hatchery in Baltimore; %0’003
Young fish were planted in neighboring streams, and 30,000 were shxppo;;I
East by the Fish Commission car. It isexpected that half a million bxjoo .
trout eggs will be taken next seasorn,
<. Saibling (Salmo salvelinus),

On January 10, Mr. Schuster,
announced that he had sent 60,00
Lloyds steamer Mosel, of Januna
Fish Commission,
Mather took charge
I1. Powers, Ply
entire loss whij

Burgomaster of Freiburg, Germany,
0 saibling eggs by the Nor.th German
ry 8, consigned to the United States
These reached New York January 22. Mr. Fred.
of them and forwarded them the next day to MrTﬁ
mouth, N. H., which point they reached on the ‘2.41:hh tch?
le crossing the ocean and being transported to t he aand
°ry was but 5,000 eggs. Mr. Powers was directed to hateh t lfm and
place them in Newfound Lake, located 7 miles fr9n1 Plyufout f P
€ggs were all hatched by February 28, with a loss in hatching o18 )
€ggs. Mr, Powers deposited 30,000 fry in Newfound Lake May Ma,x
Another installment of saibling eggs was announ(?ed by Herr
von dem Borne February 3. These were lost in transit.
4. Lake Trout (Cristivomer namaycush).

Northoille Station.—While waiting for the whitefish to begin spawn-
ing,

7,000 lake-trout eggs were obtained for t.his station, oftv;]l;i:h
52,000 were shipped and 1,400 hatched and retained at the hatchery.
Of those shipped, 20,000 were forwarded to Germany.

<. The Quinnat or California S8almon (Salme quinnat).

The McCloud River Station.—The work at this p]gce has been uﬁd;::
the- direction of Mr. Livingston Stone, whose detailed report W:nsas-
fourd in the Appendix. The establishment met with a semou.:ainfau
ter on the 34q of February. January had been attended by a _
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wholly unprecedented in that region, the total amount for the season
being placed at 109.7 inches. During the first days of February the
rain continued to fall in torrents, and the McCloud River to rise at the
rate of a foot an hour. During the night of February 2 the water rose
above the danger-mark, and at half-past two in the morning ef Febru-
ary 3 the buildings of the station were swept away. All the improve-
ments which had accumulated since 1872 were thus demolished in a
night. The water reached a maximum height of 26 feet 8 inches above
its summer level.

At the instance of Senator Booth, of California, an appropriation of
$10,000 for rebuilding the station was made by Congress, March 5,
and the work of restoration, beginning in May, was completed in Sep-
tember. At the time of the disaster the work was.in charge of Mr.
Myron Green. Mr. Stone reached the fishery May 19 and superintended
the recoustruction, as well as the taking of eggs in the fall, which
amonnted to 7,500,000. Several millions of these eggs were sent to the
commissioners of various States to hatch for local waters, as well as to
QOanada and New South Wales. Particulars of the distribution are
found in the tables appended to this report.

/. Rainbow or California Mountain Trout (Salmo irideus).

The M¢Oloud River Station.—This fishery was first operated in July,
1879, and like the salmon station has been continuously under the direc-
tion of Mr. L. Stone. It is located near the mouth of Crook’s Creek, a
tributary of the McCloud River, and about 4 miles distant from Baird
Post-office. The station suffered at the time of the flood from a deluge of
mud which was precipitated into the ponds, and by which many of the
trout were killed.

The region is subject to land slides. The steep hillsides becoming
thoroughly saturated with water, whole acres are washed into the val-
ley below. Sometimes the creek is completely dammed up thereby and
the water is rendered intensely muddy. To shut off this water from
the trout ponds would be as futal as to admit it, so that the catastrophe
to the trout was unavoidable. Many which were not actually killed
were seriously injured by mud getting into the gills and producing in-
flammation. The occurrenceof the flood justasthetrout werebeginning
to spawn made the matter still more unfortunate. Only about a thou-
sand trout survived. Xrom these, however, 261,000 eggs were obtained,
179,900 of which were sent to the commissioners of various States to be
hatched. During October and November the losses of trout were made
up as far as possible by fishing in the river. A new pond was also con-
structed for the purpose of catching the mud which was brought down
by water in the rainy season. The year closed with brighter prospects
for the future.

g. Atlantic or Penobscot 8almon (Salmo salar.)
Penobscot River Station.—This station, as heretofore, was carried on
by the United States conjointly with the States of Maine, Massachusetts,
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and Connecticut,and under the continued superintendence of Mr. Chaxles
G. Atkins. Between June 1 and July 2 he purchased from the i.isherm_en
514 salmon, averaging 163 pounds each. These were placgd in thebm-
closure prepared for them, to await the spawning season in October.
An upusual namber, 146, died duaring this interval, most of the deaths
occurring, however, in June and July. The first eggs were taken Octo-
ber 26, and, between this date and the 17th of November, 358 fish were
manipulated, of which 232 were females and 126 were males. They pro-
duced 515 pounds of spawn. The number of eggs was estimated at
2,693,009, or an average of 11,608 eggs from each female. In August
and September of this year Mr. Atkins made an important improve-
ment by conducting cold water from a brook through an aqueduct 1,600
feet long. 'The water previously received from springs near the hatch-
ery attained so high a temperature that in former years the eggs were
matured early in December. Under the new arrangement, their devel-
opment was retarded until the middle of J. anuary. The first shipments
of eggs were made January 16, 1882, and continued at the convenience
of the consignees until March 13, 1882. The total number of eggs
shipped was 2,611,500, of which 1,006,500 belonged to the United States.
The loss in shipping and hatching out the eggs was very slight, and
2,397,132 were actually planted, as shown by the tables. From the
United States quota eggs were sent to New York, Pennsylvania, New

Jersey, Minnesota, and Virginia. The full report of Mr. Atkins will be
found in the Appendix.

h. Bohoodic or Land-locked Salmon (Salmo salar, subs. scbago).

Grand Lake Stream Station.—Conjointly with the States of Maine,
New Hampshire, Massachusetts, and Connecticut, this station was this
year again occupied by the United States Fish Commission, under di-

rection of Mr, Atkins, who commenced his work at Grand Lake, Sep-
tember 10, 1881 .

Grand Lake is si

tuated upon the western branch of the Saint Croix
River,

known ag Schoodic River. Its water is exceedingly pure, and
attains a depth of 100 feet. Its outlet, the Grand Lake Stream, is fre-
quented by this species of salmon in Oc¢tober and November, for the
burpose of Spawning. As a net can be stretched across this outlet at
that time, itis not necessary to bold the fish in confinement for several
months, as is the case with the Penobscot salmon. . L
Hatchery No. 3, which was constructed last year, became the princi-
pal scene of operations this year. When originally built it was but 30
feet long. Mr, Atkins has this year added wings, which very largely
increase its capacity., The nets were placed across the stream, as usual,
about the middle of September. The capture of salmon began Oc‘tober
31. .The manipulating of spawning fish continued until its completion of
the season, November 19. Six hundred and fifty-three females and three
hundred ang seventy males, a total of 1,023, were utilized. A total of
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947,000 eggs were taken, being an average of 1,625foreach female. Be-
tween January 12, 1882, and March 10, 1882, eggs were shipped to the
States which were in partnership, and, in behalf of the United States, to
New York, New Jersey, Pennsylvania, Vermont, Maryland, Michigan,
Iowa, Missouri, Wisconsin, and California; inaddition tothese 20,000 were
sent to Fred. Mather for shipment to Germany. The United States’
share of eggs was 311,750. About 215,000 eggs were retained at the
hatchery, from which 213,097 young fish were hatched and planted in
Grand Lake. The diary of the station, as well as full particulars of
the work, have been reported by Mr. Atkins, and will be found in the
Appendix. The hatching and distribution of eggs necessarily extends
into the following year. This renders it desirable to anticipate dates, to
some extent, in this report, in order to show the completion of the work
inaugurated in 1881.

i. The 8had (Alosa sapidissima).

As has already Leen stated on page XVI, six stations were operated
for shad work this season, three of these conjointly with the Maryland
Commission, the entire yield of which was 70,035,000 young shad. Of
this amount 46,518,500 were deposited in the waters near the-various
hatcheries and 23,516,500 transferred to 18 different States of the Union.
This yield of seventy millions was unprecedentedly large, that of 1880
falling a little short of thirty millions, and that of 1879 being less than
twenty millions. This increase in production was due, first, to the in-
creased efficiency of the methods and apparatus of the Commission;
and, second, to the favorable fishing season both on the Potomac and
Susquehanna Rivers,

.On the afternoon and evening of May 27, President Garfield made a
trip down the Potomac on board the Lookout to witness the shad opera-
tions.

The completion of a special car for the operations of the Commission
gave facilities, heretofore not enjoyed, for moving a large quantity of
shad to distant waters. On the 1st of June a car was loaded at Havre
de Grace with one million of shad for the waters of Georgia, but, owing
to the break of gauge and the impossibility of obtaining suitable trucks,
the fish were deposited in the James River, at Lynchburg. On the 3d
of June 1,500,000 fry were placed in the car and consigned to General
J. R. Hawley and Dr. W. M. Hudson, for deposit in Connecticut waters.
It reached Hartford on June 4, accompanied by General Hawley and
Mr. Davidson, the local superintendent, and was moved by special train
to Warehouse Point, 13} miles above Hartford, where the fish were
successfully deposited in the Connecticut River. On the 14th of June
the car was again loaded, partly from the navy-yard and partly from
Havre de Grace, with 1,150,000 shad, consigned to the Maine commis-
sioners, who had secured free freight over the Boston and Maine Rail-



LIX
REPORT OF COMMISSIONER OF FISH AND FISHERIES. X

road. The shad were met at Bangor by Mr. E. M. Stillwell, and a, part
were deposited in the Kennebec and part in the Mattawamkeag Rlverz.
On the 24th of June there were placed on board the car at the VIVaS -
ington navy-yard 1,140,000 shad, which were taken to Dubuque, 0‘;’:;
and deposited in the Mississippi River. The distribution to ot.h?r Sta es
wa8 by the ol@ method of placing the fish in cans to be transferred in
the baggage-cars of passenger trains under the care of messengers.
Avoca Station.—Dr. Capehart having offered to furnish eges fro.m
‘the spawning shad at his fishery, the Fish Hawk, was ordered, in April,
to proceed, with suitable hatching apparatus on board, to Capebart
Wharf, on Salmon Creek, North Carolina. The first eggs (66,000 in
number) were obtained April 12, but were lost in bandling. Eggs were
taken nearly every day from that time to Acpril 30, or 5,727,000 in all.
From these 1,328,000 fry were hatched and released in local waters on
April 20 and 30. Some eggs were also transferred to the North Oaro-
lina commissioner, Mr. 8, G. ‘Worth, for hatching and deposit in other
parts of the State. The season having advanced sufficiently for work

farther north, the Fish Hawk was ordered on May 2 to proceed to Havre
de Grace,

Potomac River Barges.
work was begun the mid
Col. M. McDonald in ch

—Simultaneously with that in North Oaro}ina,
dle of April at Gunston’s, on the Potomac River,

arge. The first eggs (125,000 in number) were
taken on the 20th of April, and continued to be taken in increasing
quantities, the maximum being reached on May 18, at whioch date
4,870,000 were secured, Over three millions were gathered May 7 and
also May 24, The last were taken May 28. These eggs were ha:tched
out with some loss, but supplied a deposit of 26,615,000 fish in the
Potomac River, and about six millions sent to other waters. The work
closed May 30, at which time Oolonel McDonald was transferred to the
charge of the navy-yard station at Washington. ]
Washington Navy-Yard Station.—This station was opened May 4 with
Frank L. Donnelly in charge, eggs being brought to it from various
fishing shores on the river. The first fish were hatched May 10, and
85,000 were transferred to Cumberland, Md., for deposit in the upper
waters of the Potomac, From this station instalments of from 100,090
to 200,000 each were sent to Delaware, South Carolina, Maryland, Ohio,
aod Kentucky. By June 2d, 3,280,000 fry had been produced, at which

‘date the station was turned over to Oclonel McDonald. Between June
2d and June 25th, 3,840,000 eggs were received from the gill-netters of the
Potomac,

which yielded 3,800,000 fry. Colonel MeDonald improved the
opportunity to experiment in the transportation of eggs upon trays
covered with moistened flannel, and reached some very satisfactory r e
sults. He succeeded in carrying the eggs forward almost to the point
of hatching, while stratified in layers.

The Potomac shad work was completed July 1, and Launch No. 55,
8. Mis. 110—1v '
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which had been kindly lent by the Navy Department, was returned
to the commandant of the yard.

Battery Island Station.—Mr, Frank N. Clark was directed to leave
the Northville Station in charge of Mr. Seymour Bower and to proceed
to Havre de Grace. He arrived at the station about April 15 and im-
mediately commenced preparations for the season’s work. No eggs
were taken, however, until about the 10th of May. Between that time
and June 13 over 15,000,000 eggs were obtained and 13,560,000 hatched, of
which number 8,385,000 were released in local waters and 5,175,000 trans-
ported to other points. Included in the latter were 3,500,000 which the
Pennsylvania commission took charge of and deposited in the head-
waters and tributaries of the Susquehanna River. Mr. Clark conducted
some extended experiments in retarding the development of the eggs -
of shad during the season, a report of which will be found in the Ap-
pendix. This retardation is considered very desirable as a possible
solution of oceanic transportation. Mr. John A.Ryder was also present
at the station during several weeks and conducted some important em-
bryological experiments. Several papers from his pen will be found in
the Appendix of this volume. On the 17th of June the season closed
at Havre de Grace, and Mr. Clark returned to Northville.

North East River Station.—The steamer Fish Hawk, upon leaving
Avoca, proceeded to the North East River, where it arrived May 3.
Lieut. Tanner commenced taking eggs on the 5th of May and continued
until the 4th of June with gratifying success. On the 16th of June he
dirécted the removal of the Fish Hawk from the station then occupied
to a point near the Battery in order to haul the thousand-fathom seine
which bad been obtained. On the 29th of May the station was visited
by the Commissioners, accompanied by Major Ferguson. Lieut. Tan-
ner obtained in all 15,444,000 eggs. Of the young fish, over 10,000,000
were released in the SBusquehanna and about 2,500,000 transported to
other waters.

j. The Carp (Cyprinus carpio).

The production and distribution of carp has been carried on more ex-
tensively this year than in any previous one, the number of applica-
tions having also very greatly increased. Uver 7,000 applications were
filed during the year, 5,758 of which were supplied with from 15 to 20
fish each; the total number of carp thus used was 143,696. There
were 1 244 additional applications flled which it was 1mpossible to sup-
ply in the year 1881.

The Monument Station.—Ou the 12th of February the ponds in the
Monument Lot were visited by a flood considerably exceeding anything
that was ever before experienced. The water stood 9 feet above the
level of the banks of the ponds, and was 4 feet deep in the gnard-house.
On this occasion the city was flooded even to Pennsylvania avenue, and
the street in front of the Smithsonian grounds was filled with water to -
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80 great a depth as to stop all movement of vehicles. TFortunately, the
water was cold enough to drive the carp to the bottom of the ponds c¢lose
to the mud, so that not very many of the breeding-fish escaped.

March 30 an edition of 1,000 copies of Mr. Rudolph Hessel’s paper on
the cnltivation of carp was ordered from the Public Printer for distri-
bution to persons applying for information. This treatise was reprinted
in the London Fishing Gazette.

In April, at the request of the Commissioner, Maj. W. J. Twining, tho
! ngineer Commissioner of the District advertised for bids for construct-
ing an additiondl carp pond. B.J.Coyle & Co. proved to be the lowest
bidders, and the contract was awarded to themn April 13. This action
Wasin pursuanceof an appropriation by the Forty-sixth Congress, second
Session, of “ $12,000 for the construction of an additional carp pond.”
Including the one in question there are now 20 acres of water devoted to
Ehe cultivation of carp. The grading of the pond was completed Decem-

er 28,
. During the summer, many fish born in 1879 spawned abundautly;
Indeed, in some cases, fish of 1880 produced an abundance of fry. Su-
perintendent Hessel succeeded in the artificial impregnation of carp,
hftviug during June many thousands in his hatching-trays. Some of
hig young fish, only twelve and fifteen days old, acquired a length of
from 3 to 4 inches.

On the 31st of May Mr. George Eckardt arrived from Germany with
two cages of carp-eggs. These had been sent by his father, Mr. R. Eck-
B:rdt, of Liibbinchen, with a view of testing the feasibility of transporta-
tion across the ocean. Unfortunately, the eggs were found to be dead
and covered with fungus. They were packed in ice, which probably
destroyed them, as they are extremely sensitive to cold. On the other
hand, without ice the eggs would probably have been ha.tcped pre-

' Maturely,

In September we were confronted with the problem of distributing
81 enormous number of carp in small quotas to numerous aEplicants.
?11 ordinary 10-gallon milk-can had hitherto been found most suitable
hol' their transportation in lots of twenty-five or thirty. This method,
afWe‘.rer, being expensive and not entirely satisfactory, Colonel McDon-

4 tried the experiment in November of shipping carp in small tin pails.
As the result, he found that 20 carp could be inclosed in a tin pail of 6
Quarts capacity, when half full of water, and be kept alive two or three
g:ys. Th'is led to a radical change in the methods of shipping, and a
pu?-t saving of expeuse. Sixteen pails containing 20 carp each were
gallcl)nto a crate and sent by express almost as readily as the single 10
reqmn.c_"tll had been sent. In December the new car was brought into
a8 ha:‘%m‘; and being loaded with carp was sent to Missouri and Texas,

The Aeen explained under that heading.

rsenal Ponds.—On the 4th of June Mr. Elliot Jones reported
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the stock of carp in the ponds a.t; the Arsenal the previous autumn to
have been as follows:
In thelarge pond:
15 breeding scale carp, weighing from 2 to 3 pounds each.
1,422 scale carp, of 1879, weighing from 5 to 20 ounces each.
In the small pond:
6 breeding leather carp, weighing from 1 pound 10 ounces to 2
pounds 1 ounce. :
242 scale carp, of 1879, weighing 5 ounces each, and
62 mirror carp, of 1879, weighing 5 ounces each.

At this date Mr. Jones was ordered from Washington, and Lieutenant
Smith, of the Quartermaster’s Department, will hereafter, have charge of
these ponds. Richard Lynch, the Arsenal gardener, has the personal
oversight of them.

k. Gourami (Osphromenus olfazx).

In my last Report I presented several reasons why the gourami
would be a desirable species to introduce into the United States, and
spoke of the efforts of the Société @ Acolimatation, with the aid of s
French resident of Saigon, Cochin China, to supply the United States
Fish Commission with this fish, as also of the arrangement made with
Mr. B. B. Redding to place what might thus be obtained in a lake near
San Gabriel, Cal. No result has so far been obtained from this effort.

Monsieur L. Carbonnier, of Paris, having received some specimens
from Mauritius, forwarded a pair to the United States through Captain
Briand, of the French steamship line, who arrived at New York August
19. Unfortunately one of the fish had died during the passage. The
other was delivered to Mr. E. G. Blackford to care for until suitable
arrangements could be made. It died, however, early in September,
some ten or fifteen days after its arrival. ‘

i, Cod (Gadus morrhua).

Wood's Holl Station.—In November, 1880, Capt. FL. C. Chester went
to Wood’s Holl, Mass., with a view of continuing experiments in cod-
hatching., Later in the season, Colonel McDonald was directed to take
charge of the station and to test some apparatus which he had arranged.
He was accompanied by Mr. John A. Ryder, who made some valuable
experiments upon the embryology of the cad. Mr, Ryder’s report, with
numerous illustrations, will be published as an Appendix of the Report
for 1882. The experiments were somewhat limited, as only a single lot
of spawning-fish was obtained in that locality. In one experiment with
40,000 eggs, Colonel McDonald hatched 25,000 fry. These fish were sent
to Annapolis, Md., and deposited in Chesapeake Bay. An account of -
his operations and of the apparatus which he used will be found in the
Appendix. On the 8th of March the station was closed and the appars
tus returned to Washington. ’
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™. The Bpanish Mackerel (Cybium maculatum).

Okesapeake Bay.—The account of the discovery of spawning-mackerel
30d the work of hatching them, conducted by Mr. R. E. Earll, was
§iven in fulljn the last Annual Report. In order tocontinue the experi-
Mentg, the Fish Hawk, on the 15th of June, took on board a special outfit
f(.)r hatching Spanish mackerel. On the 14th it proceeded down the
TIver and arrived at Cherrystone Inlet on the 15th, accompanied by

8unch No, 62, which had been ordered from Havre de Grace. The
Pound.nets of the fishermen were visited, and on the 17th live eggs
Were taken and placed in hatching-cones. Eggs were also taken on
Subsequent, days, but the hatching was not successful, most of the ﬁgh
And eggg dying. The particulars of the work of the Fish Hawk will
¢ found in Captain Tanner’s report for the year, '

On the 29t of June the Fish Hawk left for Washington, turning
over the launch, however, to Col. Marshall McDonald, who had arrived

Prosecute the experiments still further, with instructions to work out
a8 fully ag possible the proper methods without endeavoring to turn
Ut any considerable number of fish durifg the present season. He
Wag accompanied by Mr. John A, Ryder, who studied the embryology
o the fish, and has made a somewhat full report, with four plates,
bon «hg development of the Spanish mackerel,” in the Bulletin of
1881’ Pages 1566-172. On the 26th of July it became necessary to return
'® borrowed launch to the Navy Department. The work was soon
after ¢losed, and Colonel McDonald returned to Washington. A short
ADer apon his work will appear in the Appendix.

" Turbot and 8ole (Rhombus mazimus and Solea vulgaris).
he turbot and sole are generally considered to be the best fish in
. TOpe, commanding a higher price than any other, exclusive of the
:a‘lmoﬂ; and the question is frequently asked as to the intentions of
s:e Commiggion in regard to introducing and propagating them on the
.0re8 of the United States. .
s Y those best qualified to judge, these fish are not consu.lered to pos-
i S8 any marked superiority over corresponding forms of the flat fish
ound jp the United States, which, when properly cooked, are of very
2 cat ®xcellence. Many persons, thoroughly familiar with the tu?bot
na 8ole, who have been present at one of the famous fish dinners given
flag T. Taft, of Point Shirley, Mass., and who have tasted the N orthern
thy fish (Pleuronectes americanus) and the Southern flounder (Parc‘zlwh-
8u N d.ematus), as served by.him, stoutly deny any and every claim of
Deriority in the first-mentioned fish.
o ppr%i&ting, however, the interest of the problem, wl?ich if sol'ved
st;l 4 simply a4 to the species of desirable food-fishes in the United
tes Without interfering with the abundance of those belonging to it,
bark, OMisgion has several times made efforts to introduce both the
oY and the gole into the United States.
® firs experiment of importation was made by the United States
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Trish Commission in 1878, when Mr. Fred. Mather was instructed to bring
over from England thirty specimens collected by Mr. C. L. Jackson, of
Bolton, England. During the voyage to Boston most of the fish per-
ished, as it was believed, in consequence of the well-meant but inau-
spicious action of the boatswain of the Cunard steamer in introducing
very cold water, the shock destroying the fish. Only two turbot sur-
vived, which were deposited in Massachusetts Bay.

The second experiment, also under Mr. Mather, was made in 1879.
This was entirely a failure; the fish all dying, having been injured, it
was thought, by theland transportation from Southport to Sonthampton.

In April, 1880, Captain Mortimer, of the ship Hamilton Fish, brought
five sole out of nine sent by Mr. Moore, of the Derby Museum; and
these were deposited by Mr. Blackford outside of Sandy Hook.

On the present occasion the Commission again had the important aid
of Mr. C. L. Jackson, of Bolton, England, who undertook to collect a
pumber of turbot and sole, and acclimate them in the tanks of the
Southport Aquarium. A large number died, but those that survived
appeared to be in very good condition, and were shipped from Liverpool
on the Cunard steamer Parthia on October 15, in charge of Mr. Armi-
stead. The fish were carried in two oval wooden tanks & feet 6 inches
long, 4 feet wide, and 2§ feet deep, each tank sub:divided into four
spaces, so as to prevent undue agitation during the passage. A cask
was set on the top of each, and filled every day with sea-water, and a
cireulation of the water maintained thereby.

The temperature of the water at Southport on starting was 533°.
During the voyage the range of temperature of the water in the tanks
was from 51° to 58°.

Starting with seventy soles and thirty-five turbot, sxxty -8even soles
and twenty-nine turbot died on the way; three of the former and six of
the latter alone surviving.

In response to an application from the Commission, the Secretary of
the Treasury directed the collector of customs at New York to have the
revenue-steamer Grant in readiness for the immediate transfer. A
party of gentlemen interested in the experiment, cobsisting among
others of Mr. E. G. Blackford, Mr. Barnet Phillips, Mr. John Foord, and
others, were on board the Grant; and the nine fish were placed in cans
and transferred to the ocean in Sheepshead Bay, just opposite the Ori-
ental Hotel, in water about 2 fathoms deep. "

It is, of course, impossible to tell what may be the fate of these fish,
but the chances are very few that they will ever be heard of again.

After a careful consideration of the whole problem, it is believed that
the only chance of successful experiment is to place such fish on arrival
in an inclosed basin of tidal water of suitable character, where they can
be fed, and guarded against any possible encmies; and where, when
ripe, the eggs can be taken and, after artificial impregunation, be hatched
out in accordance with the methods adopted for the floating eggs of the
sea fish. This is one of the several problems to be solved in connection
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_W.ith the proposed sea-fish hatching station at Wood’s Holl. The facil-
lties there will be excellent for the purpose, and it is hoped that the
©xperiment may be made at the earliest possible moment.

The following report of results, made by Mr. A. Wilson Armistead to
Mr. Q. L. J ackson, of Bolton, England, will probably be of interest:

1t is with sorrow that I have now to inform you of the sad ending of nearly all the
f‘h' However, I do not think it is by any means a lost journey for the Americans.
From what I have seen, I feel satisfied the thing can be done. , Inclosed you will find
an account I have kept, showing changes of temperature, losses, &c., which speaks
Or itself. You will notice the fish began to die very soon after leaving Liverpool,
and whep I examined them the first thing noticeable was their sickly appearance,
and when examined more closely I could trace scars or bruises which were pot ob-
8erved at the Southport Aquarium. :

Iam now confident that the fishes must have been injured in their journey down to
the landing stage from Liverpool Station, as the jolting about, owing to the bad road,
Wa.,s Very severe, and in any future attempt that may be made, I am quite sure that
this ghorg Part of the journey must be made in some other way. When the lurgest
tank wag filled with sea-water, after the carpenter had fixed the cross-pieces, all
Soemeqd right until the following day, when the sun’s rays falling upon the surface of

°.W&ter revealed what appeared to be small splinters, very minute, floating about,
Which had to be got rid of, as they might be bad for the fish by getting lodged in their
8ills; but 1 could not discover that any fish had been choked, with but one doubtful
SXception. This was a large turbot, and appesred as though it had been choked, but

could not finq anything in the gills or about the throat to satisfy me.

43 t0 the voyage iteelf, we had both rough and fine weather. Thehole in the Jargest
wnk i8 xather too wide. The water overflowed several times while we had rough
ﬁs‘;ilther, and we could only keep it filled up to the cross-pieces. I do not think the
ure saffered much by the rolling about of the steamer, unless it be the fish have prest.a-
a Put upon them when the steamer is heaving upward. I have thought fxbout this
urire&t deal, and have come to the conclusion that the fish do experienf:e a slight press-
oo l;ant 80 great as to injure them, but which, if long continued, might make them
sea Y. The water was changed evei'y morning, except when the temperature of the

Y08 considerably when passing the Gulf Stream curreuts. You will see that on
wgnday morning, October 24, when the water in the tanks stood at 519, in the soa it
to ;610: and at 2 p. m. same day it had risen as high as 68°, so I considered it wisest

°ep the water I had.
o tZ:Od' 1 fear, is not good for fish to lie upon. I would recommend that the tank be
Part,gr charred all over inside, or a coating of Portland cement, with nb.out Fw.o or three
for, & sandg, which, when well set, to be thoroughly seasoned by placing it in the sea
iy 1r s tWo or three months ; & very thin coating would do. As to procuring the fish,
Succe:sﬂmt instnnce, I believe a good deal hinges upon this for making the thing a
intery 1 If caught in a trawl-net, I believe that the net should be hauled up ‘nt short
or tur% 8; this, X expect, would necessitate a trawl-boat to fish e'xpressly for live soles
shoy), A ot, a_nd would be more costly, but decidedly more sntxsfuct,ory. Indeed, I
Sure thnOt like myself to make another venture across the Atlantic unless I.could be
Tho }, 8t the fishermen intrusted with the catching of the fish could be relied upon.

oeet.w&y would be to see them caught one's self.

the cir:v ish T had been in a position to give you a more satisfactory result. Under
chi UMmstances, all that could be has been done. Captain MoKay, John Atkins,
» and Mr. Field, the purser, all connected with the steamer, have been
88en the to m?- I am sure they are sorry for the poor result and would like*to.have

e passe::x?el’lmont succossful. I liked Captain MoKay‘vex:y much, and so did all
Out with 8ers; and if ever another attempt is made with living fishes, whoever goes
em I trust may have the same captain.

St
AMER PaRTuta, Ootober 26, 1681.
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o. The Oyster (Ostrea virginica).

Within a few years past special attention has beer paid by the Com-
mission to various features counected with the artificial cultivation of
the oyster, Major Ferguson having visited France in 1878 to study the
details of the business as practiced in that country.

Reference has already been made, in the list of stations ot the United
States Fish Commigsion, to Saint Jerome as a station for the artificial
cultivation of the oyster. This is located not far from Point Lookout,
near the mouth of the Potomac River, and was first established by Major
Ferguson while Commissioner of Fisheries of Maryland, and subse-
quently carried on at the joint expense of the Maryland Commission and
the United States Fish Commission. Here it is proposed to establish a
system of parks and other arrangements similar to those adopted in
France; and, in addition, to test practically the possibilities of the arti-
ficial impregnation of the eggs of the oyster and the production of spat
at will, a measure not satisfactorily accomplished in Europe.

Lieut. Francis Winslow, of the Navy Department, having been oc-
cupied in collecting statistics of the oyster industry for the Census of
1880, continued his labors in the service of the United States Iish Com-
mission by authority of the Secretary of the Navy. His researches
will be duly published when they are completed.

" By the courtesy of Mr. E. G. Blackford, of New York, a great yariety
of living oysters of the different breeds was imported from Europe, and
placed in the hands of Mr. Jobhn A. Ryder for investigation. The
special problem was to ascertain how far the European oysters, includ-
ing the German, French, Portuguese, and English natives, and the
green oysters, differed in character from the American; and thus to
determine whether processes applicable to the former were suitable for
the latter. Some very interesting facts ascertained by Mr. Ryder will
be duly made the subject of a report.

p. The Oregon Clam (Glycimeris generosa). .

On the Pacific coast there are several species of bivalve mollusks,
coming under the general head of clams, which are of very great value
in their localities, and which it has been thought might be profitably
introduced to the Atlantic coast.

One of the most important of these is the Glycimeris generosa, known
by the Indians as the Geoduck, a clam fouund in California, Oregon,
and Washington Territory, and which reaches an enormous size, retain-
ing, however, a great tenderness and delicacy of flesh, much more re-
sembling that of the oyster than of the clam. Correspondence has been
entered into with Mr. Henry Hemphill in regard to obtaining and ship-
ping a quantity of these clams for experiment, but it was finally con-
cluded that it would be better to wait the occasion of a return trip of the
fish-transportation car of the Commission before attempting a sending-

Secveral other species of western clams are also under cousideration
for a similar purpose. )
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D.—ABSTRACT OF CONTENTS OF APPENDIX.

18.~~ANALYSIS.

. In the goneral Appendix to this report will be found a number of
Cel?afajw papers treating upon matters related to the work of the Fish
Ommission, These are classified under four headings, as follows:

A.—GENERAL.

& The first paper is by Lieut, Z. L. Tanner, and gives a thorough descrip-
on of the Fish Hawk, illustrated by eighteen plates. This is followed -

ﬁ)x; *]1111 account of the Fish Hawk’s work during the second year; and,

rel:t'y » by a list of patents issued in the United States during the year

chi ing to fish and fisheries. The latter is by Dr. R. G. Dyrenforth,
tef examiner of the Patent Office.

B.—FISHERIES.

First under this head is a paper upon the mackerel fishery, by Messrs.
m‘i’:‘!e, Collins, Earll, and Clark. It embodies all that the Fish Com-
o 8lon hag heretofore collected upon the subject, covering some 440
issiez and provided with o special index. An extra edition has been

she » in pamphlet form, for distribution to persons interested in this
Wwe €ry. Two translations by Dr. Bean furnish the statistics of the Nor-
8 glafl fisheries for the year 1880, There is a review of the early shad
€ries on the Susquebanna, by Harrison Wright; a reprint from the
Do:td%n Quarterly Review upon the fish-supply of London; and a re-
as a,’ Y .C.ha«rles W. Smiley, upon the extent to which fish-guano is used
fertilizer in the United States.

C.—~NATURAL HISTORY AND BI10OLOGICAL RESEAROH.

f(lf:‘izf}; H. E. Webster and Mr. James E. Benedict, of Union College,

Stats & report on the worms collected by them at the Fish QCommission

o at Provincetown in 1879, which is accompanied by eight plates

ponatSPe?'i&l index. Messrs. John A. Ryder, and S. A. Forbes report

. he food of fishes; and Messrs. F. N. Clark, H. J. Rice, and John

egg By dey upon experiments designed to retard the development of shad
» With & view to facilitate their transportation.

D.—PROPAGATION OF F0oOD-FISHES.

U .
the I:&)e:l':hls head will be found detailed and statistical reports upon
i8tribyg; of the United States Fish Oommission in propagating and
g food-fishes, such as shad, whitefish, trout, and several kinds

of gq]
Chyg; 1m.°n’ by F, N. Olark, Livingston Stone, Charles G. Atkins, and
Te8'W. Smiley, ’ : '
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E.—SUPPLEMENT TO REPORT PROPER.

19.—ON THE WORK OF THE FISH HAWK AND OF THE UNITED STATES
FISH COMMISSION DURING THE YEAR 1881, BY PROF. LESLIE A. LEE,
OF BOWDOIN COLLEGE.*

The Fish Hawk is fully equipped with all necessary apparatus for con-
ducting the investigations. The experience of the Commission bas been
80 great that the apparatus for dredging, trawling, &c., is probably
more perfectly adapted for its purposes than any which has been used
elsewhere. Many important improvements have been suggested from
time to time by members of the Commission, and changes are continu-
ally being made. Perhaps the most important addition to the appa-
ratus this season was in the “trawl-wings.” A large net-trawl is used
more than anything else for obtaining bottom animals, and it has long
been supposed that many of the more active ones escaped capture by
swimming to one.side after being aroused by the on-coming trawl. To
capture these the trawl-wings were contrived. These are light nets
which are attached to rods which run out on each side from the top
of the trawl. The nets are fitted within with a transverse partition,
perforated in the center, which prevents the escape of the animals after
they are once confined. This arrangement was a complete success,
many new species being taken by it.

But not all the energies of the Commission are devoted to the collec-
tion of specimens. Careful soundings are made by which the existing
charts are often corrected. The temperature of the water is taken atv
all depths, particularly at the surface and bottom; and the specific
gravity of the bottom water is determined. In fact a complete record
is made of everything which can be supposed to have a bearing upon the
subjects before the Commission.

DUpon the prospect of pleasant weather the party would go aboard of
the Fish Hawk and proceed directly to the southward, remaining off
shore for from two to four days. Nine such trips were made during the
past season. The Gulf Stream off the coast of Southern New England
is situated about 100 miles from land. Its distinctness as a stream i8
well indicated by the soundings. The depth of the water from Gay
Head outward is very uniform for nearly 90 miles, not more than 50
fatboms often occurring. Then comes the beginning of the slope.
Within 10 or 15 miles 1,000 fathoms and probably greater depths can’
be reached. The work of the Commission was done in depths of less
than 800 fathoms.

‘Upon reaching suitable ground, as indicated by the soundings, the
trawl or dredge would be put over and allowed to drag on the bottom
for perhaps twenty minutes. Or, if fish were desired particularly, the
live-trawl, similar to that used by cod-fishermen, would be set. Upon

* From a paper rcad before the Portland Society of Natnral History January 16, 188%
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laking u haul with the pet-trawl, the first thing to impress one is the
Yonderful abundance of life present, in both species and individuals.
owhere in the previous history of the Commission have such results
€en obtained, surprising alike to.the novice and the experienced. The
Ottom in this region is usually soft, and is composed of sand and n‘lud,
With many foraminifera, both calcareous and arenaceous. Much of the
Mud is brought up in the trawl, which at times must sink deep].y into
It Within the trawl when it comes to the surface, the conspicuous
features are the echinoderms, fishes, crustaceans, and annelids.

Of the many sorts of fishes taken, perhaps the several species of hake
Were-the most abundant. The trawl often contained bushels of these,
Which, however, were usually of small size. Cod, baddock, and whiting
Were not so common, but good sized specimens sometimes occurrefi.

lany of the species, particularly of the genera Careproctus and I/ipa?'cs,
Were very soft and gelatinous, and could be preserved ouly by being
dropped at once into strong alecchol. These occurred mostly a,t'the
Sreater depths, where they would naturally not be exposed to conditious
Tequiring a more perfect protection. The most important species taken
Was the tile-fish. This was first discovered here in 1878 by a passing
Sherman., A fow were caught in 1880 by the Commission, and during
® Past season particularly attention was paid to this species, t9 de-
°Tine whether its quality and abundance are such as to lead it to
Come an important food-fish. Trawl-lines were therefore set at differ-
0t depths and localities, and special efforts were made to determine its
\Wits, It wag found to exist everywhere, from Oape Cod to Delaware
(Whjch is probably not its southern limit), in a depth of about 100
f&th()ms, and is nearly as abundant as all other kinds together. It is
of large 8ize, averaging in weight from 12 to 20 pounds, the largest
b ®d weighing about 50 pounds. The color above is violz.xceous, and
Blow light gray. On the back and sides are scattered bright yellow
“Pots, each about an inch in diameter. What chiefly distinguishes it
thom Other genera is the fact that it has a dorsal fleshy lobe just back of
© heaq, It has been named Lopholatilus chamaleonticeps Goode a.nd
ise:n. The flesh is white and firm and free from bones. The quality
e °ry fiue, 8o that it cannot fail of becoming a good. market fish. It

Maing now for the fishermen to develop here a new industry.

foo dr UStacea occur in large numbers and furnish an abundant supply of

for a)) kinds of fishes, They are mostly northern forms. Many
\:e Previously been known from the Norwegian coast, and ot}mrs
s: Ve close affinities to northern species. Several species which Stnnp-
Wer oDz 480 described from single or few small or imperfect specimens
Dre§ Ye-discovered in abundance and of large size. Decapods largely

OWinate, particularly shrimps and anomurans. Hundreds and thou-
Yot ts N SPecimens were brought up in nearly ‘e'very haul. ’l‘pe largest
Bpec-a D is a crab, Geryon quinguedens Smith, first described from

'Mens ip the collection of this society, which were taken from the



LX REPORT OF COMMISSIONER OF FISH AND FISHERIES.

stomachs of the fishes caught on our coast. This species, in life, is of
a brilliant vermilion color. The carapax is often 6 inches in diameter.
To some individuals were attached two species of stalked barnacles,
one being the type of a new genus. An anomuran, Latreillia elegans
Roux, is certainly an elegant species. The carapax is triangular in
shape and rarely more than an inch in length, while the legs extend
4 or 5 inches on each side. The eyes are at the ends of stalks half as
long as the carapax. The legs are banded alternately with bright red
and light pink. One of the most interesting of the crustaceans was a
hermit crab, Parapagurus pilosimanus Smith. This was first described
in 1879 from a single specimen brought in by a fisherman frown the
Banks. We found it in great abundance, 500 specimens being taken at
a single haul. This forms the type of a new family as well as of a new
genus. It possesses characters hitherto unknown in ite group, having
gills in the form of papill® instead of lamells as in most hermit crabs.
The carcinecium was originally a shell, as is commonly the case, but a
compound polyp with a tough leathery integument soon becomes at-
tached to the shell and extends beyond it, growing as the crab grows,
often in time completely absorbing the shell. This polyp is also new
to science, forming the type of a new genus. It is interesting to note
that this crustacean and the polyp have never been found separated.
While there are many other species of the hermit crabs in the same
region, this polyp is never found upon any of them, and this crab is never
protected by any other of the numerous species of polyps which abound.

" Hitherto few species of Cephalopods have been found on our coast,
but many new and interesting forms were taken during the past sum-
mer. The largest was Alloposus mollis Verrill, of which we took two
specimens, each about three feet long and weighing 25 or 30 pounds.
It belongs to the eight-armed group, and the arms are united through-.
out nearly their entire length by a muscular web. Its suckers are over
half an inch in diameter. The body is very soft and gelatinous. It
shrinks exceedingly when put into alcohol and is reduced to not more
than one-third of its original weight. Such an animal wounld hardly
seem to be a formidable enemy. This is also the type of a new genus.
A. species described by Sars from the Norwegian coast was taken spar-
ingly. This closely resembles the common squid of our shores, but
the tentacular arms, besides possessing the usual suckers, are supplied
with borny hooks, giving it a fearful advantage in the struggles with its
prey. A species described by Le Seur in 1821, Taonius pavo, also
occurred, not having been seen on our coast since that time. This is
well deserving of the name “goggle-eyed squid,” its eyes being alto-
gether out of proportion to the body. Fragments of the shells of the
paper nautilus were frequently dredged, but the animal itgelf was not:
taken. Two or three living specimens have lately occurred on the New
Jersey coast.
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Each haul brought up an abundance of Echinoderms, mainly sta'r-
8hes. The number of new species taken was considerable. Qertain
forms were g0 plenty that they were cast overboard again by the bush.el.
any curious modifications of structre occur among them. An 1n-
tel‘(38ting form, Diplopteraster multipes Verrill, is large and thick, with
Shor arms, a rich purple above, beneath orange streaked with brow.'n_,
the feet large and purple and arranged in four rows. Twenty species
of star-fish were taken at one haul. Sea-urchins were not abundant,
Ouly g fow Species being taken. Some of these, however, were new and
Temarkable, Among them is a large species hitherto known only from
Ot Florida, Several others were northern forms. .
Annelids ang other worms occurred in great variety. Onenew species
88 perhaps more plenty than any other form of life in those depths. %t
.38 been named Hyalinecia artifex Verrill. In general appearance this
13 Something like the common clam-worm, Nereis. But it secretes a
Ube 10 or 12 inches in length, of a horny substance, quill-like, amber-
Colored, sometimes one-third of an inch in diameter. The tubes con-
taining the animal probably lie loosely on the bottom, but it is likely
% the animal is sometimes able to swim about, dragging its tube
ehind, Qften the trawl came up filled with their tubes. The large
sea-mouse, Aphrodita, which is often found on our own coast, was also
Plentifyy,
"l‘he forms of life thus far described are mostly those which have
Bitherto Occurred only in the colder regions of the North Atlantic or
08¢ which show strong affinities to northern forms. We now come
. %10 Bhell-bearing mollusca, and another wonderful variety of forms
1 18covered. The alliances of some of these are with tropical species,
2 0y being represented by similar species in the West Indies. The
orm of rake-dredge did good service in the collecting of . shells,
early évery haul bringing up something new. Conspicuous among
° Dew species is a Trochus-like form, Calliostoma Bairdii V., and S.,
» Jar the handsomest shell foand on the New England coast. This
sents g, decidedly tropical aspect. Two species of Solarium also
B 4rTed, both of small size. Another shell taken sparingly was Dolium
Wrdii V., ang 8., a representative of a genus one would hardly expect
mel‘e‘ These are all Gasteropods. The Lamellibranchs present, amon.g
C any Others, three genera new to the coast and remarkable for their
Dities to fossil forms. These are Diplodonta, Mytilimeria, and
ocey ™ya. Of the latter there is only one other living species, which
of nors on the coast of Africa. Mingled with these were & large number
Wep Tthery 8pecies of shells. In all, more than 200 species of molh‘lsks
fgu: ©D, of which more than 100 were additions to the American
% and hearly 75 new to science.
anemsurDPiSing feature of life at the bottom is the large number of sea-
ohes, some bein g of great size. They are attached to everything.

W
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Even the tubes of Hyalinecia give support to a peculiar species. The
larger ones hiold firmly enough to the mud bottom since they are sub-
Jject to no wave action.

One species of sea-pen, Pennatule aculeata Dan., was taken in great
abundance on several occasions. A very delicate branching coral, Aca-
nella Normani Verrill, often covered the net with its orange-red branches.
A simple, horn-shaped coral, Parasmilia Lymani, was secured in speci-
mens of great perfection, while another coral of exceeding delicacy was
brought up more often broken than perfect. The latter was a species
of Flabellum very similar to one taken by the Challenger expedition.

Thus far I have spoken only of the bottomn species. The surface and
intermediate depths all abound in life. The floating weed at the sur-
face conceals among.its branches many fishes and crustaceans which
remain there for protection. Jelly-fishes are seen in great variety, to-
gether with a gigantic Salpa which sometimes covered the nets so as to
obscure the other specimens. But little surface collecting was done,
although, without doubt, that would prove exceedingly profitable.

While we consider the life of this region as a whole, some curious
questions arise. That of coloration is one. The crustaceans are nearly
all brilliantly colored, but there is no great variety in their tints. Scarlet
and vermilion predominate, with some orange-red. The star-fishes, t00;
are gorgeous in their purple and orange. The sea-anemones are pink
and orange-red. The sea-pens are deep red. Many fishes also posses$

- the same tints. What is the reason of such gorgeous array ¥ Professor
Verrill explains it by saying that these colors render the animals iv-
visible in the great depths. The sunlight in passing through the watef
Joses most of its red and yellow rays by absorption before reaching the.
bottom, and consequently, as none of the remaining rays could be re’
fiected from these red and yellow pigments, the animal could not be seeB
by others in search of prey. He suggests that these colors have beeB
produced by a process of natural selection.

Phosphorescence, too, is an interesting phenomenon exhibited VY
many forms of life. The sea-anemones and sea-pens show this most co?
spicuously, although many others are also highly phosphorescent. Tb®
light given off by these is usually bluish or greenish, rarely yellowish
There would seem to be a connection between this fact and the brillian®
coloration of the forms previously mentioned.

The mingling of two apparently distinct fauns on the Gulf Stres®
slope seems to be due to two causes: the low, uniform temperature a?
the currents. We find here the contact of & cold polar current with £ho
warm Gulf Stream at a depth which prevents seasonal variations. T8¢
bottom temperatures are low enough for arctic forms, and the G“lf
Stream has slowly brought up from the West Indies species which haf’”
become gradually fitted to their environment. The abundance of Jit
can be accounted for by the rapidity of circulation which keeps b8
bottom water purer and better fitted for supporting life than is usuﬂ-lly
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%e case at such depths. With such an abundance of life for food and
_fjh the uniform temperature there seems to be a combination of con-

ditiong which may make this the region to which the migratory fishes
Tesort in winter.,

20-'—’J~‘AIBLES OF THE DISTRIBUTION OF FISH AND EGGS.

In the following tables, numbered I to X, which have been prepared
Y Mr. Charles W. Smiley, and in Table XI, prepared by Col. M. Me-
Obald, will be found the condensed record of the distribution for the
year of whitefish, lake trout, brook trout, California salmon, California
ta(i’lut’ ?enobscot salmon, Schoodic salmon, shad, and carp. Fuller de-
Cla,sk:vlu be found in various papers of the Appendix: In XX, Mr.
acer 8 account of whitefish and trout operations; in XXI, Mr. Stone’s
of g‘nft of California salmon operations ; in XXII, Mr. Stone’s account
n0b alifornia trout operations; in XXIII, Mr. Atkins’ account of Pe.
s S€ot salmon operations ; in XXIV, Mr. Atking’ account of Schoodic
on operations ; in XXV, the account of shad operations.

Tanry 1 A * . . L, .
-—Distribution of whitefish eggs by the United States IFish Commission during
season of 1881.
States, Destination. IJF;?;:?
\____ '
Calty, DOMESTIC.
co,,ng?&a ............ B. B. Redding, San Franoiso0 ...evoeueenenoacaceanesanaeananencs 750, 000
Diatrigh gpsss=ozs-- Ho J. FODLOR - vennrnennnerennenansannsenns tanmamamseanasmenson 10, 000
Towg " °f Columbia.| Central Station, Washington . 119, 000
ow JB};e ........... B. F. 8haw, ADAMOBA .. ccvueaencicncernaraaccrcaaccrcccacces . 500, 000
Y cenen.. Mrs. J. H. Black, BloOmBDULE 1vorvnvveesooosieinnnenaniins 100, 000
FORKIGN.
Qermgyy "*-voeeeee F. Mather, for M. Raverot-Wattel, Paris. .......ou. v eeeeeensn. 250, 000
------------ F. Mather, for Herr von Behr, Berlin ... .. 800, 000
F. Mather, for G. Ebrecht.........oc.... 12, 000
b T N 2, 032, 000

Tap
& H"Dﬂ?tﬂbution of young whitefish by the United States Fish Commission during

— season of 1881,
States, Number
Destination. of fish
Mighy
g",] --------- Detroit River, near Dotroft......cc.cceeeccaaaaecciacnucacncnareanns 1, 250, 000
Lake Michigan, near Ludington. cccceenecaaeeeeecnniecorrnaanacnas ' 1, 000, 600
. Lake Michigan, near Muskegon....... ..| 1,800, 000
New Lake Hurou, near Port Huron. .... 2, 000, 000
York Lake Michigan, near Saint Joseph 1, 500, 000
Wiagg ., Tte Near {slands in Lake Erio ........ 8, 500, 000
Congfy Lake Ontario, near Oswego..... -+| 8,500,000
g T Lake Mioligan, near Raolne .....cccueveeeaivcrreieacaeennnans ..| 1,760,000
Lake Michigan, near ShebOYEan. c..ccveeeeccereracncecrnnseenecaes 1, 750, 000
\ TR L. ee et e e e e ee oo rens 17, 760, 000
-1 —
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TaBLE 1I1.—Distribution of egge of lake irout by the Uniled States Fish Commission during
season of 1881.

States. Destination. ﬁ‘.‘g&g‘:{'
DOMESTIC
IOWA.ccuur cresss--..] B. ¥, Shaw, Anamoes ..... eeccesnaceen 80, 000
New Jersey ......... F. Mather, Newark .ccccevueenee . 2, 000
FOBEIGN.
Germany ...coeeue... F. Mather, for Horr von Behr, Berlin .....cccevecocorvorcsncroncs 20, 000
DOLA) oo eeaeeeeeeeemaseeeesneee s taaseaaarraneanns T 62,000

TaABLE IV.—Distribution of brook trout eggs by the United States Fish Commission during

season of 1881.

Number
States. Destination. of oggs.
DOMESTIC.
Maryland............ Draid Hill hatchery, BaltIMOre ....cccetieceereernenracioeaesenans 30, 000
FORRIGN.
FTENO08 vceen cavencse F. Mather, for reshipment......ccccaue eeevmeneravnreneascaannas 20, 000
50, 000

TaBLE V.~—Distribution of young brook trout by the United States Fish Commission during

season of 1881,

Destination.

Number
of fish.

—_—

.| Pond at Qakland, Md

Tributaries of Rouge River ....
L Y 7 R cevetacenanns

000
50, 00

——-_/

50, 009

TABLE VI.—Distribution of California salmon eggs by the United States Fish Commissio?

during season of 1881,

Number
Statos. Destination. of egg®

DOMESTIO. )
California Lenn{i Fish Propagating Company, Sonoma 500:000
B. B. Redding, &;gmgckco pany. 200, ggg
Maryland.. .{ T. B. Fergueon, Baltimore . 600, o0
Minnesota R. 0. Sweeny, Haint Paul. 200, 0
Nebraska .. | R R Livingston, OmaRS ....coveienerceennroanomsancocareonascaanes 6500, o
Novads .ecevervn.....| H.G. Parker, Carson Clty..cooeevrrricrninereenesanneeiasaacnnns 80 08
New Hampshire .... | A. H. Powers, PIymonth «.ccceeicrerareae iveaascrecciaaacinnaces 50,09
Noew Jorsey ......... Fred. Mather, Newark ... 500'000
Peroy C. Obl, Plainfleld.. 80, 00
. ‘Pennsylvania........ th Weeks, COTTY......oocecenean 100-000
Curtis Johnaon, Saint Petersburg. 50, o
South Carolina. ......! C.J. Haske, Walhalla........... 800, 1

West Virginia.......| O.8. White, ROMDOY .« ex.vnrveercocessacrsenanes USRI o 100
YOREIGN, o
Canada ...cceveee veeo| 8, Wilmot, Newcastle, Ontario....... 500'000
New Bouth Walea ...| Zoologioal Boclety, Bydney. 80
N w

TOLBl e ecvimcenccnnecaeranromcascseroaseasnorsseran cvoanes 8,65
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Tanrg VIL—Distribution of California trout eggs by the United States Fish Commission

during season of 1851.

Statea. Destination. oNf“gzé’:f
B. B. Redding, San Franoisco. 40, 000
X. K. Fairbanks, Chicago ... 85, 000
B.F. Shaw, Anamosa. ....... 85, 000
‘William Griffith, Louisvills .... 5, 000

'erguson, timore ...... 86, 400

J.G. Portman, POKBEON . . ....vevenseneensononon ommossson oo, 8, 000
R.O.Sweeny, 8aint Panl.....cveeeenrnnneennenennnnoann 8, 000
S. Webber, Plymouth veeeeeesineneeeannnreeessssnnnneennoonrmmes 4, 000
Eugene G. Blackford, New York CIt¥...cveemeernnsononoons ooy 500
J.P.Creveling, Mariot Ceereeecncsccencceaceciotnnctntaracaaanan 5, 000
Philo Danning, D . eireecrcotansncacacecacannaconcronntenans 000
Total «cocurieennnnns bectcnessaccatccetcactarsntncacsanaasans 179, 900

T .
ABLE VIIL.—Distribution of Penobscot aalmon eggs by the United States Fish Commission
during season of 1861,

States, Deatination, g_u;:::.r

H.J. Fenton, WinAd80oTes. .. e eaeenmaeenmmeneinmernneenaneacaanannnns 95, 000

.1 Charles G. Atking, Grand Lake Stream .. . . 50, 000

R 0.S5weeny, 8alnt Paul...cccevveerennnnnannnn 200, 000

A. . Powers, Plymonth ...c.ecvveeveeinnennnnn.. 85, 000

E.J. Anderson, Bloomsbury.......ccca......... 95, 000

E. G. Blackford, New York City 844, 500

Seth Week%vCo ..... essesaase 100, 000

8. F. Baird, uﬁgwn, D.O. 27, 000

Total ....... ceeeene ceveceen crererecneenarann. 1, 006, 500

T
Abrg IX.—Distridution of schoodic salmon egge by the United States Fish Commission dun

ing season of 1881,

Sta Number
tos. ‘ ) Destination. of egge.
DOMESTIC.
-1 B. B. Redding, 8an Frano{s00 cocceeuuneeeeeeeneeeneeeecncennnnns 10, 000
-.| B. J. Fenton, Windwr ............................... 5, 250
< B.E . Shaw, ADAMIOBS «coueneeennnreeannennnnmonon oo, 2. 25, 000
-] A.J. Darling, Enfled ........cceueeeereennnnnn .. P 5, 000
-| T.B. Ferguson, BAIIMOT® «.c.cecveiaeeivenennrvnanennnnnnnanons 11, 000
-1 E. A. Brackett, Winchester - 5, 000
F. N, Clark, Northville.... 56, 7180
J. G. Portman, Paris .... 25, 000-
R. 0. Sweeny, Saint Paul. .. 28, 000
C. H. Brownell, Saint Joseph......... 25, 000
o| AvH. Powers, Plymonth ..u.ueueeeeeeennnmannnnonnnnonnn.s 4,750
-| Mrs. J. H. SInck, BIOOmBDITY . .oenneeeeeooonnsonoomrmoninns 22, 000
-| E. G. Blackford, New York City ..............o.. o . ii00 10, 000
Beth Green, MUmfOrd. ...cuececeernnurereennnnnnnoonnonannns 11, 000
Seth Weoks Corr{.. ...... 11, 000
.| E. M. Ruasell, Parls . 5,000
-1 J. M. Haven, Ratland 10, 000
M. T. Bailey, Madison 23, 000
FORRIGNX.
F. Mather, for reshipment ....... tesectisecanvonaee tecesrsrentrcnns 20, 0000
\\ Total evvvnieennencnnnen [ cevestccvornnstocansona .- 811, 750
3

- Mis, 110—v
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TABLE X.—Distribution of shad from April 27, 1881, to June 22, 1881, by the United States
Fish Commission,

No. of Number
States. lots. Streams stocked. of fish,
Connecticat.......... 11 Connecticut. couennereeneiiiiiiiieenrarionsonsancenecnn, 1, 000, 000
Delawaro ... ....... 1 (3 1 ST, PP 840, 000
District of Columbia. 21 POLOMBO oo ieietiaeanr itreeeecasoiaronceaseennssnans 205, 600
Georgin....c..o..un.. 6 | Ucuvnee, Ocmulgee, Flint, Little .....coceveeiaeacaoaan. .., 1, 800, 000
Towa...... .. 1] Misslasippl.-c.oooiii i e 1, 108, 000
Kaneas ... .e- 1| MIRBOUTL ..vveeerioereioianecrasenesecneceaoavesncnacnens 0, 000
Kentucky . .- 4 | Burren, Green, Kentueky, Salt..coooicieiiirciiiiiann... 767, 000
Maine ...... ......... 2 [ Kennebeco, MattiwimKesr . ... ccveveeeeerereeiiannrnnnn. 1, 150, 000
Maryland ........... 42 | Choptank, North East, Patapsco, Patuxent, Potomgso, Sus.
QUBHALINA oiieiet it it ictieecntirateasaeaenn 24, 708, 500
Worth Carolina ...... 8 | Haw, 8alinon Creek...ooocueicvnicenorinieneeseneenenaans 4, 357, 600
30 i ieeene... 2 | Maunee, Ohio. . cccieur coene i ieesveaasaeceeeaenaannan 1, 020, 000
Donnsylvania ... 3 | Juniata, Susquehannm. ....vieeiiiiiiiiiiiii e et 8, 500, 000
Rhoda Island . 1 Palmers. . (... ici.iiciiiiiiiaiacieeiitiincinoateaneenns 600, 000
Bouth Carolina 8 | Catawba, Congares, Pedeo ...........o.oiviiiiniiian.oe, 620, 000
6nnessec 4 | Ilolston, Nolachucky, Tebnessee, Wautaga ......... 400, 000
“T'exas..... 8 | Brazos, Colorado, 8sbine, San Antonio, San Marcus 277, 000
Virginia . . 15 | James, Potomao. . 24, 280, 000
West Virginia 1{Oblo............ . 5, 000
Total .......... S l TOtAL. coenenrmreeennenennnaacamnnes nnannseneennenns 67, 008, 000

TaABLE XI.—Distribution of carp during the yrar 1881, by the United States Fish Commds-
sion.*

gd (=F =F. %% k] =2 g’ k]
SHENE AL W I
-y ® 5o 2 .g 4 “ g .S
w5 B we 83 ) w83 g
State, SE |SSE|Ssg 1By | BB %A §
" g ] a| /3
Ee |Eai| 828 S5q| RE | Es%| AR
88 |f8x|B3r 35d| 34 (383 3°
78 | =& = & & = 3]
Alabama..... veeaen ceeeens vevemieeeneoans 38 28 80 88 1,866 70 158
ATIZODB . .ovvvrirnrainnccnssscenecsanoonas b2 PRSSRUEN SRRt SRR ATRRPRNS T 7
ATKADSBE cevurrurennrnaceotsanmeannnecans 17 5 28 83 818 8 88
Californis ceuvvereececrocoaasoneenss veenas P71 SR RN RO R 88 28
ColoTAdO +ecvoacecannanncs veerene cevenens 9  1|....... 1 20 18 1»
ConnCHCU «enneemeaannaneaennraanennaans 8 . 108
Dakota....... vemeoan . 5 18
Delawares. ....eae.n.. 8 5
Dintrict of Columbia u
Florida. . 80
Georgia 5‘:
Jdaho
Tllivois 18:
Indiana . 170
Indisn Territory b
Towa ...cccovvenee 28 4
Xansag............ 17 121
BODLOCKY - ciceenteencacecncscreensnenens 84 523
Louislans .. coeniiienniiiecncncnaioanaanen (] 1
111 S aececsccctsasssses vesensf 61 6B i........ 8 .
Maryland .....0 o| 04
assaohusetts ...... 21 et
BChigun. ccverrrecieienenecnerreonernns 9 23
ﬁlnni:s;nai ....... aes ‘1’; i
sippl. ..
Minourr ceae - 54 ”:
MODLRDA - ceccvrvrnriernosioceconoasnnene] 2 lecereecifecacioeefoanceneificarnncnns 2 16
Nebraska 8 s
Nevada ......... . O R Rl P, 2 1
New Hampshire . 6 81l eren... (] 140 5 e
NeW Jersey .c.cevveecervvcrersncs veanoe 19 490 21 70 1,862 11 B

*The number of carp actually sent out in 1881 was from aix to eight thoasand greater than

4rom the subjoined table, many having been distributed through agents whose reports were nogJ DV:;];

able whon thia table was made. There should also be added the number of carp dis
epring of 1882, thase boing of the 1881 orop and amoanting to five or six thousand. The orop of 15"

aggregated about 180,000,

tributed in

g
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Tan
LE XI-‘Dictribuuon of carp during 1881 by United States Fish Commission—Cont’d.
—_—
P . . G ot s &0 L
RN AT
~ : ﬂ.g Teg ’23 ‘24 “2% 25’
g% Eu& Esa gg E‘E ﬁmg R.g
RN R HEE A
%% | = P2 & > z &
.................................. 6 6
40 140 50 190 4,610 68 258
47 115 102 | 8,104 91
62 172 8 207 4,258 " 89 208
1B Jecereccilivnnnccaloaanaans 85 35
54 200 141 850 7,256 73 428
4 20 26 1,140 2 27
26 o] ou8l 25| 1, 11 256
4 165 199 4,200 565 264
112 18 926 041 | 16,680 o 950
[ 3 5 180 6} 10
8 4|, 4 7 2
[} 172 304 476 11, 669 gg 6(])%
""" 27T T e, 035 8%
10 10 4 14 16 29
1 eeennn.. 2 2 200 2| - 4
1,266 | 1,887 | 4,871 | 6,768 | 148,696 l 1,244 l 7,002

2L—1181 OF RAILROADS GRANTING FAOILITIES IN 1881.
?;‘ll'in.g .the present year a large number of railroads have accorded
r‘i‘gﬂmes for carrying fish in baggage cars and for stopping trains
€€ 80 a8 to deposit young fish. The list is given herewith, and

©
™ost hearty acknowledgment made of their interest and co-operation.

Alay
ent, 8108 Great Southern Railroad Company. Charles P. Ball, general superintend-

hatt&noogn, Teunn,

ab,
:im& Central Railroad Company. W. L. Lanier, president, Selma, Ala.

Sgen ated Railways of Virginia and the Carolings. A. Pope, general passenger
) il.Rthmotld) Va.
1801, Topeka and Santa Fé Railroad. George O. Manchester, assistant general

&nager, TOpeka, Kans,

n .
burg, Vt:°’ Miﬂaissippx and Ohio Railroad Company. N. M. Osborne, secretary, Peters-

Atlayy,
lanta, G:, 82d Charlotte Air-Line Railway. C. J. Foreacre, general manager, At-

tlant,
Ga, ¢ 8nd West Point Railrond. A. J. Orme, general passenger agent, Atlanta,
Bag;

Iy .
Pittsbuf;;ed‘fnd Ohio Railroad Company. G. M. Serpell, master of transportation,
clemengs ivision; ¢, H. Hudson, superintendent Trans-Ohio division; W, M.

a :‘::aste}' of transportation.
°0t, Now Hagievé York Air-Line Railroad Company. J. H. Franklin, superintend-

8ton 8 y Lonn.
Boston od Albany Railroad. C. O. Russell, superintendent, Springfield, Mass.
tOg, Mags, Providence Railroad Company. A. A. Folsom, superintendent, Boe-
Bugipgy, |
Sger, omg:b: 82d Missouri River Raflroad in Nebrasks. A. E.Tonzalin, generalman-

&Nljna C
N.¢ °0tral Railroad, W. Q. Johnson, general superintendent, Willmington
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Central Railroad of New Jersey. James Moore, general superintendent and engi-
neer, Elizabeth, N. J.; F. 8. Lathrop, receiver.

Central Railroad and Banking Company of Georgia. William Rogers, general su-
perintendent, Savannah, Ga. .

Central Pacific Railroad Company. F. H. Goodman, general passenger snd ticket
agent, San Francisco, Cal.; A. N. Towne, general superintendent.

Central Vermont Railroad Company. J. W. Hobart, general superintendent, Saint
Albans, Vt.

Charlotte, Columbia and Augusts Railroad Company. T. M. R. Talcott, general
manager; A. Pope, general passenger agent, Richmond, Va.

Cheraw and Darlington, and Cheraw and Salisbury Railroads. J. F. Divine,
general superintendent ; A. Pope, general passenger agent, Richmond, Va.

Chesapeake and Ohio Railway Company. William 8. Dunn, engineer and superin-
tendent, Richmond, Va.

Chicago, Rock Island and Pacific Railroad Company. A. Kimball, general superin-
tendent, Davenport, Iowa.

Chicago and Alton Railroad. J.C. McMullin, general manager, Chicago, 11

Chicago, Baint Louis and New Orleans Railroad Company. W.H. Osborn, president;
J. C. Clarke, vice-president and general manager, Now York.

Chicago and Northwestern Railway. M. Hughitt, general manager; Chicago, Il

Chicago, Burlington and Quincy Railroad Company. T. J. Potter, general man-
ager, Chicago, Ill

Chicago, Milwaukee and Saint Paul Railway Company. W.C. Van Horne, general
supernt endent, Milwaukee, Wis.

Chicago, Saint Paul, Minneapolis and Omaha Railroad, North ‘Wisconsin Railroad.
E. W. Winter, general superintendent, Saint Paul, Mion.

Cincinnati, Hamilton and Dayton; Dayton and Michigan ; Cincinnati, Hamilton
and Indianapolis; and Cincinnati, Richmond and Chicago Railroads. L. Williams,
gentral manager, Cincinnati, Ohio. _

Cincinnati Southern Railway. 8. Woodward, superintendent, Cincinnati, Ohio.

Cincinnati, Sandusky and Cleveland Railroad. D. W. C. Brown, general manager
aud superintendent, Springfield, Ohio.

Cleveland, Columbus, Cineinnati-and Indianapolis Railway Company. K. B.
Thomas, general manager, Cleveland; Ohio.

Cleveland, Mount Vernon and Columbus Railroad Company. G. A. Jones, receiver;
Mount Vernon, Ohio.

Columbis and Greenville Railroad. T. M. R. Talcott, general manager; A. Pop®
general passenger agent, Richmond, Va.

Connecticut River Railroad. J. Mulligan, superintendent, Springfield, Mass.

Delaware and Chesapeake Railway. O. 8. 8anford, superintendent, Easton, Md.

Delaware, Lackawanna and Western Railroad. Samuel Sloan, president, NeW

York.
East Tennessee, Virginia and Georgia Railroad. John F. O’Brien, chief engineé?

and superintendent, Knoxville, Tenn.
Earopean and North American Railroad. F. W. Cram, superintendent, Bangof -

Me.
Fitchburg Railroad Company. John Adams, general superintendent, Bosto®

Mass.
Flint and Pere Marquette Railway. BSanford Keeler, superintendent, East gagl*

naw, Mich.
Florida Central Railroad Company. W. M. Davidson, superintendent, Jackso®’

ville, Fla.
Fort Wayne and Jackson Railroad Company. M. D. Woodford, general superin?

tendent, Jackson, Mich.
Galveston, Harrisburg and San Antonio Railroad Company. James Converse, ges*

eral superintendent.
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G Gﬂlveeton, Houston and Henderson Railroad. W. H. Harding, general manager,
8lvest0n, Tex.

%orgia Railroad Company. E. R. Dorsey, general freight and passenger agent,
ugllsta,, Gn.

Gulf, Western Texas and Pacifio Railroad. M. D. Monserrate, general anperin-

Ddent, Cuero, Tex.

2‘:}}?\;&1 and Saint Joseph Railroad Company. W. R. Woodward, superintendent,

al, Mo.

Hartford anq Connecticut Valley Railroad Company. Samuel Baboook, president,
artfor, Conn,
IH"““OD and Texas Central Railroad, G. Jordan, vice-president, Houston, Tex.

te 2dianapolis and Saint Louis Railroad Company. E. B. MoClure, general superin-
ndf’nt, Indianapolis, Ind.

mmluois Central Railroad Company. Joseph F. Tucker, trafic'manager, Chiocago,

te

a I“‘““’llaisional and Great Northern Railroad.. H. M. Hoxie, vice-president and man-
8er, Palestine, Tex.
& J""Jksonville, Pensacola and Mobile Railroad. Edgar Vliet, master of transporta-
°8, Tallahasseo, Fla.
Kansgag City, Fort 8cott and Gulf Railroad ; Short Creek and Joplin Railroad ; Fort
tt, Southeastern and Memphis Railroad; Rich Hill Railroad; Memphis, Kansas
awCOlomdo Railroad ; Springfield and Western Missouri Railroad; Kansas City,
owl'ence and Southern Railroad, Southern Kansas and Western Railroad. L. W.
1% genera) superintendent, Kansas City, Mo.
gen:ns“ City, Saint Joseph and Council Bluffs Railroad Company. 1. F. Barnard,
"al superintendent, Baint J osepb, Mo.
0 ‘{k and Baint Louis Line. H, B. Blood, general freight and passenger agent,
‘La-kGrlﬂin, general superintendent, Keokul, Iowa.
ent  8hore gand Michigan Southern Railroad. Charles Paine, general superintend-
’.Cleveland, Ohio.

Lii*lttle Rock and Fort Smith Railway. Theodore Hartman, general superintendent,
tle ROOk, Ark,
p::iavilxe, Cincinnati and Lexington Railway Company. William Mahl, general
ousbendent, Louisville, Ky. ~
lﬂui:lv: lvl'me and Nashville Railroad. D. W. C. Rowland, genersl superintendent,
©, Ky.
gOmZ:;g‘Z;lery and Eufaula Railroad. William Rogers, general superintendent, Mont-
a.

M ?
age:%n and Brunswick Railroad. J. M.Edwards, superintendent and general man-
’ %On, Ga.

Ohi:,netta' 8nd Cincinnati Railrosd. J. H. Stewart, superintendent, Cinoinnati,

M
Ark,emphi" and Little Rook Railroad. W. E. Smith, general manager, Little Rook,
e
ent, ;2111111)1?!“1 Charleston Railroad Company. John A. Grant, general superintend-
; 8, Tenn '
i Ay .
Mo, ! Pacific Railway. A. A. Talmage, general superintendent, Saint Louis,

Miog;
Teny,, “*IPPi and Tennessee Raflroad. M. Barke, general snperintendent, Memphis,

Mob']
Mor;:n?nd Ohio Railroad. A. L. Rives, goneral manager, Mobile, Ala,
New g Louisiang and Texas Railroad. Charles A, ‘Whitney and Co., managers,

. Nag, ] . .
'u‘ende‘l:éle’ Chattanooga. and Saint Louis Railway. J. W. Thomas, general super-
! N“h‘?ille, Tenn,
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New York, Lake Erie and Western Railroad. E. 8. Bowen, general superintendent,
New York.

New York and New England Railroad Company. A. C.Kendall, general passenger
agent; O. M. Shepard, superintendent of transportation, Boston; J. H. Wilson, vice
president.

New York, New Haven and Hartford Railroad Company. E. M. Reed, vice-presi-
dent, New York.

New York, Pennsylvania and Ohio Railroad. P. D. Cooper, general superintendent,
Cleveland, Ohio.

Northern Central Railway Company; Baltimore and Potomac Railroad ; and Alexan-
dria and Fredericksburgh Railway. L. P. Farmer, general passenger agent, Phila-
delphia, Pa. :

Northeastern Railroad of Georgia. Lyman Wells, superintendent, Athens, Ga.

Ohio and Mississippi Railway Company. W.W. Peabody, general superintendent,
Cincinnati, Ohio.

014 Colony Railroad Company. J. R. Kendriok, superintendent, Boston, Mass.

Pennsylvania Company. J. D. Layng, general manager, Pittsburgh, Pa.

Pennsylvania Railroad Company. L. P. Farmer, general passenger agent, Phila-
delphia, Pa.

Petersburg Railroad Company; R. @. Pegram, receiver, Petersburg, Va,

Pittsburgh, Cincinnati and 8aint Louis Railway Company. D. W. Caldwell, gen~
eral manager, Columbus, Ohio.

Philadelphia, Wilmington and Baltimore Railroad. H. F. Kenny, superintendent,
Philadelphisa, Pa.

Riohmond and Danville Railroad. T. M. R. Taloott, general manager; A. Pope,
general passenger agent, Richmond, Va.

Richmond and Petersburg Railroad Company. Theo. D. Kline, general superin-
tendent, Richmond, Va.

Richmond, Fredericksburg and Potomac Railroad Company. E. T. D. Myers, gon-
eral superintendent, Richmond, Va.

Bavannsh, Grifin and North Alabama Railroad. William Rogers, general super-
intendent, Savannah, Ga. . .

Savannsh and Memphis Railroad Company. W. C. Fowler, cashier, Opelika, Ala.

Savannah and Charleston Railroad Company. C. 8. Gadsden, engineer and supes-
intendent, Charleston, 8. C.

Savannah, Florida and Western Railway Company. H. 8. Haines, general man-
ager, Savannah, Ga.

Seaboard and Roanoke Railroad Company ;: Raleigh and Gaston Railroad Company }
Raleigh and Augusta Air Line Railroad Company ; Baltimore Bteam Packet Com-
pany; Albemarle Steam Navigation Company. John M. Robinson, president, Baltl-
more, Md.

Selma, Rome and Dalton Railroad. John F. O'Brien, superintendent, Selma, Als-

Southwestern Railroad of Georgia. William Rogers, superintendent, Macon, Ga.

South Carolina Railroad. John B. Peck, general superintendent, Charleston, 8. C.

8aint Louis and 8an Francisco Railway. C. W. Rogers, general manager, BaJD‘
Louis, Mo.

Saint Louis, Iron Monntain and Southern Railway. A. W. Boper, general superin”
tendent, Saint Louis, Mo. '

Saint Paul, Minneapolis and Manitoba Railway. James J. Hill, general mansge’’
Saint Paul, Minn,

Texas and Pacific Railway Company. George Noble, general superintendent, Mar"
shall, Tex.

Texas and New Orleans Railroad. J..F. Crosby, vice-president and general mal”
ager, Houston, Tex.

Union Pacific Railway. - Thomas L. Kimball, assistant general manager, Omahs.
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L—REPOR? THE CONSTRUCTION AND WORK IN 1880 OF THE
FISH COMMISSION STEAMER FISH-HAWK.

By LievTENANT Z. L. TANNER, U. 8. N., Commanding.

The U. 8. 8. Speedwell was put out of commission at meridian Octo-
Der oy, 1879, and I received orders on the same day to report to Prof.
. Baird, United States Commissioner of Fish-and Fisheries, for duty
Counected with the construction of the steamer Fish Hawk building at the
Stablishment of the Pusey and Jones Comnpany, Wilmington, Del. The
v?‘“‘*" Was designed by Charles W. Copeland, consulting engineer of the
Light Houge Board, and constructed under the supervision of the board.
arrived at Wilmin gton on the 29th and found the iron hull practically
“ompleted and a portion of the wooden sheathing on. The wood-work
Vas wel) advanced above the main deck, and lumber for the joiner’s
Work dregged and prepared for putting up.
© engines were approaching completion, the boiler well advanced,
at high water, December 13, the vessel was successfully launched.
trial trip took place TFebruary 19, 1880, with the following results:

and
"he

. COurse—Down the Delaware River from mouth of Christiana Creek and return.
Dupyg; . :
ration of trig)

............................... 6 hours.
distance ....... ... ... il 54. 9 knots.
VCTAE 8Peed Per HOUL . .... «.vevreeeneeoeenn. 9.15 knots.
e of serew ... 12 feet 3 inches.
;erage revolutions per minute ..........coo...... 89. 7.
vemge revolutions per mile. ................... 574.2,
rorage BlD, POr Nt ... v \eaenetaneeannennnn 15. 6.
“TAZE BLeAMm. ... . .. ... ... e, 28 pounds.
Sl".(‘l:a,ge VACAUM .., ... oot ieaeeenss 21 inches.
i draft forward ... ....eiiiei 5 feet 9 inches.
WSdraftaft.. Ll 7 feet 2 inches.

[ea“dra.ft. ] o

mglt‘e.elngines were not stopped nor the throttle-valve moved during
ria,

called £, éverything working satisfactorily, and th.ough the contract

CXte Or @ gea trial of twelve hours, it was not considered necessary to
oA 6 to that time,

Dcc;ligft E.Dgine-er William B. Boggs was ordered to speqiul duty in con-
ey 181"{‘: 1th ths construction of wmachinery about the middle of Decem-

’1‘,1]‘ +%» 40d has been on duty since that time,

> duilders completed their contract February 23, 1880, and the

3

6 feet 54 inches.



4 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [21

ship was turned over to the commission, but remained at the works
awaiting her outfit. This depended upon a deficiency appropriation
not yet passed, and which did not, in fact, become available until June 2.

I received orders from the Navy Department to assume command of
the vessel on the 12th of March, 1880, and reported to Professor Baird
for that duty on the above date.

The months of June and July were occupied in procuring the vessels
outfit and in the construction of her fish-hatching machinery.

Mate James A. Smith was ordered to report as executive officer, and
Assistant Engineer William B. Boggs in charge of engines, on the 4th of
June. Passed Assistant Paymaster George H. Read was ordered to the
ship June 12, and Dr. F. C. Van Vliet joined the vessel on June 14, as .
medical oﬁicer

. The general description of the vessel is as follows (see Plate ):

Feeot. In.
Length from rabbet to rabbet on 7 feet water-line............ 146 6
Lengthoverall . ... . ... . .. .. . . . ... iieee.o.. 156 6
Breadth of beam moulded............ «o.ooouun.... e 27 00
Depth of hold amidships ... . ......ooon e e e eaanenns 10 9
Shear forward .............. ettt ceeteeen e, 4 4
Shearaft ........ e eeeiaeeeaan et meeeraiaaaaaas 19

The vessel’s rig is a fore-and-aft schooner with pole topmasts.

The hull below the main deck is of iron, built on Lloyd’s rules for ves-
sels of her class, and sheathed with yellow pine, from 24 to 3 inches in
thickness, calked and coppered. Above the main deck the structure is
of wood. She has a promenade deck extending from stem to stern, and
from side to side, covered with canvas, on which are located the pilot
house, captain’s quarters, and laboratory.

There are five iron bulk-heads: the collision bulk-head about 20 feet
from the stem, No. 2 forward of the boiler, No. 3 between the boiler and
engines, No. 4 abaft the engines, and No. 5 about 9 feet from the stern
rabbet, all water-tight except No. 3.

In the hold forward of the collision bulk-head,on a platform raised
about b feet above the keelson, is the boatswam’s store-room. Abaft
the bulk-head, extending aft about 10 feet, are the ice-houses, one on
each side of a central passage 3 feet in width. The bulk-heads are
double, with an air space of 4 inches, which is filled with sawdust, the
whole interior lined with sheet tin soldered and well gecured, and a
lead drain-pipe in the after outboard corner of each. They have two
entrances, one through a door in the central passage and another
through a scuttle in the main deck. .

The chain-lockers are under theice-houses and extend across the hold,
a bulk-head amidships separating the starboard from the port chain.
They are entered through a scuttle in the central passage above men-
tioned.
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Abaft the houses are six store-rooms, three on each side, on an ex-
Usion of the floor platform, with a central passage 4 feet 3 mclie: u;
Wwidth, The laboratory store-rooms are forward, one on ez.xch side, bet:‘t.
wide fore and aft, with shelves for the reception of .speclmens. Aba
this, on the port; side, is the navigation and equ‘lpment storo-rog;n,
9 feet 4 inches fore and aft, and abaft this the sml-}‘oom, 4 feet wi :.
On the Starboard side,abaft the laboratory store-room, is the paymaste 8
Store-room, 9 feet 4 inches wide, and abaft this the bread-room, 4 feet in
Width, lined with sheet tin. .
Next aft i the steerage, extending 15 feet fore and.a.ft. There is (:;
State-room in the after end,.on each side, two bunks in the sta-rll)Ioar
and one in the port room; forward of the rooms are two open bun (sls on
€ach side, a Pantry on the starboard side forward, and a wash-stand on
the port gide, ) q
Theroomg are carpeted, and are furnished with bureaus, w_a,sh-stan' 8,
lamyps, &c.; the steerage country has an oil cloth on the floor, a pangmg
Amp, extension table, chairs, steam heater, &e. The entrance is at the
orwarg end, amidships, by a ladder from the main deck. ‘ ‘
Fore hold.—Under the steerage and store-rooms, extending 32 feet
inches abaft the chain-lockers, is the fore hold. The Wate.r-tanl(ils.,
laving g capacity of 800 gallons, are located at the after end, immedi-
ately forward of bulk-head No. 2. . i
Engine department.—Abaft the bulk-head, extending about 45 feet 'to
bu]k-head No. 4, is the space occupied by the boiler, coal-bunkers, fire- .
Toom, and engines. ‘ _
Lower cabif.—ezsxbaft the bulk-head, extending 26 feet, is the lower
“abiu, having seven opon bunks on aside. The dispensary, wash-stand,
al}d % wardrobe are in the forward end, amidships. The floor is covered

an oil cloth, and the apartment is furnished with lamps, exteusio_n
ta*l.’le, chairs, &e

, Hmen-room ang pantry.—Abaft the cabin, on the starboard sx_de,.ls the

!men-room; and on the portside a pantry and store-room, 6 feet 6 inches

M Width fore ang aft, extending to bulk-head No. 5.

'® entrance to the lower cabin is aft, amidships. . ]
b’tom-room.—Aba,ft the bulk-head, in the stern of the vessel, is a cabin

Store room about 9 feet fore and aft, entered through a scuttle on the

Main geck,

FO’ecastle.—on the main-deck forward, extending 31 feet fr(.)m the
Stern, ig the forecastle, having fourteen bunks arranged in two tiers on _

© Sides and after end.

.' ® Paint-locker ig in the forward end; and the forward force-pump,
Wlndlass, Compressors, and riding-bitts are located there. Iq the deck .
are the seouttleg leading to the boatswain’s store-room, the ice-houses
*0d chain.lockegg, The apartment contains two sliding tables, camp- °
' & SwWinging Jamp, steain heater, &c.
18T¢ are two gutral?(:,es, one throu,gh a door on the after end to the

te
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main deck, another by a ladder and booby-hatch to the promenande
deck.

"~ Water-closets.—The water-closets are abaft the forecastle on each side
of the fore hatch,

Main or hatching deck.—The main or hatching deck extends 47 feet
aft from the forecastle. The fore hatch is on the forward part of this
deck; the foremast 5 feet abaft the hatch; the steerage companion
way about 2 feet abaft the mast, and the lamp-locker abaft the compan-
ion way. The boiler hatch extends about 17 feet forward from the after
bulk-head,isabout9inchesabovethe deck,and onitareplaced the donkey-
pump, distributing-tanks, and, attached to the beams overhead, are the

- cam-shaft and attachments for working the hatching-beams.

There are three coal-scuttles through the main deck on each side of
the boiler hatch. A gangway port on each side abreast of the foremast,
G feet wide, extending from deck to deck, and four swinging ports on
each ‘side 4 feet by 3 feet 4 inches, which can be opened or closed at
pleasure. '

The hatebing machinery is located on the main deck each side and
forward of the boiler hatch.

Donkey-boiler room.—There is a sliding door in the starboard side
of the after main deck bulk-head, communicating with the donkey-boiler
room, which extends 13 feet aft from the main deck.

The donkey boiler- stands on the starboard side forward; the steam
chimney amidships, and the galley, 8 feet 6 inclies by 7 feet G inches, on
the port side. The galley door is in the after bulk-head; there is a win-
dow on the side, and another for ward, in the mam deck bu]k head. The
floor is of brick laid in cement.

There is a cooking-range, coal-bunker, fresh-water pump connecting
with the tanks, a sink and ample lockers, shelves, &c.

The distiller stands on the starboard side of the boiler hatch between
the steam chimney and main-deck bulk-head. There is a ventilator,
through which ashes are boisted, in each after corner of the boiler hatch,
and the deck between them and the engine-room bulk-head is composed
of an jron grating, giving light and air to the fire-room. There is a
vertical iron step-ladder attached to the engine-room bulk-head leading
from the donkey-boiler room to the fire-room.

Engine-room.—The engine-room extends aft 11 feet from the donkey-
boiler room, is 12 feet in width, and occupies the central part of the deck.
There are t\\ 0 doors in the forward end opening into the donkey-boiler
room; a door on the starboard after end into the cabin, and a stairway
on the port after end communicating with the lower engine-room. The
engines are worked from the upper engine-room.

Machinist’'s room.—The machinist’s room is on the starboard side
abreast of the engine-room; has a door opening to the donkey-boiler
room, a large window in the side, and two bunks. Abaft this is aroom
(opening into the cabin) used for members of the scientific corps; it
has two bunks, also, and a window in the side.
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Passage.—There is a passage 2 feet 6 inches in width on the por‘t‘ T)]‘(:me
of the engine-room leading from the donkey-boﬂe.r room to the cabin.

Cabin Dbantry—The cabin pantry is on the pprt; side of the above1 p:se;
Sage, 11 feet fore and afr, and about 5 feet wide; there are t.“;O ka g :
windows on the side ; a door opening into the passage ; shelves (Zlc ers;
racks, and other necessary appliances for a pantry on ship board.

Cabin—The cabin is abaft the engine-room, 30 feet in length, ha,§ foqr
T00mS on a side with one bunk in each. Aft on the starpoarq s1dg is
the Commissioner's office. The lower cabin companion way is amidships,
and a bath room aud closet on the port side. Between.the .latt;er and
Ower cabin companion way is a passage 2 feet 4 inches in width, lead-
0g from the cabin to the bath-room and after deck. ] q

After deck.—The after deck above mentioned is 14 foet in lengt-h an
¢xtends to the stern. The sides are open above the main ra.ll. The
8pare tiller ang relieving tackles are on this deck. ’l‘l:e cab'm'stox:,s-
T00m scuttle is forward of the rudder ; the entrance to'the bomm1§81oge s
Ollice on the starboard side ; the lower cabin companion way amldsfl‘nfl?,
the entrance to the cabin passage on the port side, and just abaft the
Tudder the after force-pump.

Promenade ;eck.—cog thI:a promenade deck, forward of the foremast,
are the anchors, forward force-pump, windlass brakes, cgpstan,d f‘;‘:"
Castle booby-hatch, fore hatch, hoisting and reeling engine, an e
dredging boom, its heel attached to the foremast. )
1' Abaft the mast is a booby-hatch covering th:z ent-rin:se to the main
deck, and abaft, that the pilot-house and captain’s quarters, .

' Pilot—house—'l‘he pilot-lll)ouse is 8 feet in length i:ore and aft, 10 feet': in
Width, and hag an elliptical front. The glass windows and venetian
blinds are hung with weights, and all metal work about it, or used in
s construction, is brass, 4

here is g li(,luid steering compass on the port side forward of t-;;e
Wheel ; 5 Sofa, signal-locker, and convenient recept.acle.s for fire-works
d flags on the after end. The floor is covered with lignum and. ash
STatings, The necessary bells, speaking and sounding tubes, and whistle-
Tope are in their appro priate places.

Lie pilot-house f)sl ra.ilsed 26pinches above the captain’s quarters; has
4 door on el side, the upper portion set with glass. There are a}]so
Wiudows in tpe after end, giving an unobstructed view fore and aft,

< . -
and a door on the starboard side communicating with the captaivn’s
Toom,

Captaing room.
bilot-hoy
feet, high
?8 a door
1n the for
a Sota,
Walnut,

i

—The captain’s room is in the deck-house., abz'a.ft the

Se, 0 feet 10 inches in length, fore and aft, 12 feet in Wldt-h,'7

» and has a sky-light 2 feet 6 inches by 3 feet 3 mche.s. There

and window on each side; a door opening into the pll(?t-house

Ward end and oneinto the bath-room aft. Thereisa folding bed,

Writing-desk, marble-topped bureau, and book-case of black
here are also drawers for charts, clothing, &c.
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Bath-room.—The captain’s bath-room, 6 feet 10 inches long and 4 feet
10 inches wide, is on the starboard side of the deck-house, abaft the
captain’s room, and communicates with it. A door on the starboard
side opens on the promenade deck. Theroom has two windows, one on
the starboard side and one in the after end; a bath-tub, wash-stand,
mirror, &c.

There is a state-room on the port side of the deck-house, abaft the
captain’s room, 6 feet 10 inches in length, 7 feet wide; the sky-light
extending over it. A door. communicates with the bath-room, and
another, on the port side, with the promenade deck. There is a window
on the port side and one aft; a folding bed, a secretary-bureau, wash-
stand, lamp, mirror, steam heater, &c., in the room. The funuel is
about 2 feet abaft the deck-house, the engine-room sky-light abaft the
funnel. '

The laboratory.—The laboratory, 10 feet 7 inches in length, 9 feet 11
inches wide, and 7 feet 3 inches high, is abaft the engine-room sky-light,
and covers the entrance to the cabin. It has a book-case, work-table,
specimen case, box for microscope, and the necessary shelves and drawers.
There are two windows on each side, two in the forward end, and one
att. The door is in the after end.

Abaft the laboratory is the mainmast, cabin skylight, standard com-
pass, rudder head, tiller, &c.

Steering gear.—The steering gear consists of an iron tiller, secured to
the rudder head on the promenade deck, with chains extending through
sheaves on each- quarter. lron wire wheel ropes are led over small
rollers on each side of the promenade deck, the after ends secured to
chains and the forward ends to the after bloek of the sliding purchase,
which consists of two single blocks, the fall leading over the barrel ot
the wheel in the pilot-house. '

Spars.—The vessel is schooner rigged, the foremast 49 feet in length
above deck and 17 inches in diameter; mainmast 46 feet, and 14 inches
in diameter; the poles 15 feet in length, the masts and poles in one
stick, The fore-gaff 23 feet, and inain-gatf 184 feet in length, diam-
eter § inches, main-boom 38 feet long and 8 inches in diameter.

Sails.—There are three sails, fore stay-sail, foresail, and maiusail,
all of cotton canvas; the stay-sail of No. 2, the foresail and mainsail
of No. 3. A

Anchors and chaing.—There are three anchors, the largest weighing
1,525 pounds, including the stock; one 846 pounds, and one 307 pounds,
stocks included. Two chain ‘tables, one ninety fathoms 1} inches, the.
other 75 fathoms 4§ inch in diameter.

Boats.—The vessel has four boats; 1st, a steam cutter built by the
Herreshoff Manufacturing Company, Bristol, R. I., 24 feet in length, 6
feet 9 inches beam and 3 feet 6 inches depth; weight, 2,900 pounds;
capacity of coal bunkers, 560 pounds, sufficient for 28 hours’ steaming at
6 knots per hour; a fresh-water tank holding 40 gallons of water, enough-
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for six days’ steaming; she has a keel condenser which receives the dis-
charge from the cylinder and escape valve, :
. Both hull and machinery are constructed of the best material. Steam
18 raised in g few minutes, and when under banked fires requires no at-
tention, She is an excellent sea-boat and has been of great service to
thig ship. :

2d. A ten-oared cutter 24 feet 6 inches in length.

3d. A g8ig 26 feet & inches in length.

4th. A dingy 17 feet 6 inches in length.

She has also several flat-bottomed boats 18 feet in length, used for
Spawn taking,
. Awnings and stanchions.—The promenade deck is covered with awn-
Ings fore and aft, supported by turned wooden stanchions.

ENGINES AND MACHINERY.

General description.—There are two propelling-screws, right and left
h&nded> One under each counter; each screw driven by one inverted
¢ylinder surface-condensing engine, 22-inch diameter of cylinder, and
27.inch stroke of piston. The two engines are fitted on one bed-plate;

€ surface condenser, common to both, is located between the engines
and formg g part of the framing for them.

he center of the cylinder is about 49§ feet forward of the stern-post;

he (}ista-nce between the shafts being about 8 feet 8 inches. The engines

are inclined towards the center line of the vessel, the cylinders at the

Ubper enq being about 36 inches from center to center athwartships.

ere is one overhead return-flue boiler 8% feet diameter of waist and 214

set in length, with steam chimney 6 feet 2 inches diameter outside and
102 feet high,

The water of condensation is supplied by an independent steam pump. -

The valve-chests are on the forward side of the cylinders, main valves
wf)rki“g by a link motion, the cut-off valve working on a separate face
.Wlthin the main steam chest and operating by a link, one end of which
18 Connected to an eccentric and the other to a concentric disk on the
Main ghaft,

w be air-pumps are trunk-plunger pumps, drivep by eranks on for-
ti?’rd end of main shafts ; the feed-puinps are driven from the same mo-

00 The bilge-pump is independent. - :
o C-‘/_lmders are 22 inches diameterand 27 inches siroke of piston; steam
wI;enmgs 2 iPChes wide by 14 inches in length ; exhaust openings 34 inches
1o e by 1.4 luches in length. All necessary lugs, flanges, nozzles, and

Wer cylinder head are cast with the cylinder, and all flanges faced.
gla.?l éower ends are fitted with a small bonnet, with stuffing box and
“SVen’ I?Oth .bl}slned with composition; also a composition ¢ ‘.vater valve”
hang -elgllt}x Inch diameter, which works either automatically or by -
and \:al Cylinders angd steam chests are fitted with the. necessary pipes

o 'ves for applying the indicator, and are cased with black walnut
©8) secured by brass bands and screws.
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Framing.—The main frame for carrying the cylinders is the surface
condenser, which is strongly ribbed and bracketed for that purpose,
the outboard sides of the cylinders being supported, each by two
wrought-iron columns, 2} inches diameter, turned and finished. The
ends of these columns are fitted to ﬂangcb of lower end of cylinders
and to bed-plate, each end being fastened by two bolts 13 mches diam-
eter.

Stecam chests are cast separate, fitted with faced joints and bolted to
cylinders, covers planed, finished and fastened with finished bolts and
case-hardened nuts. Set screws are fitted to break the joints. The cut-
off valve operates in a separate chest, which is bolted to that of the main
valve.

Pass-over valve~—To each cut-off chest is fitted a screw-valve for a
pass-over valve, 23 inches diameter. The valve, seat, and stem are of
composition, and valve is worked by a hand-wheel in front of chest.

Relief valve.—A composition relief valve of seven-eighths inch diam-
eter is attached to steamn chests and to exhaust connection to condenser.

Slide valves.—The valves are of cast iron, of a different texture from
that of the seats and scraped to a bearing surface. The main slide valves
are of the ordinary D form ; for steam openings 2 by 14 inches and
for exhaust openings 33 by 14 inches, and are worked by a “ Stephen-
son” link motion. The link is case-hardened and link block composi-
tion. The link is worked by hand, by means of a pinion, quadl\ant
and ¢ tumbling ” sbaft.

Cut-off valves—Cut-off valves are of cast iron, of the gridiron pat-
tern, with two openings 14 by 13 inches. The valve is operated by a
link, one end of which is worked by an eccentric and the other end
held in position by a concentric disk on crapk-shaft. Steam can be
ent off at points from three-fourths to one-fourth the stroke of pistou.
Proper hand gear is fitted to alter the point of cut oft and to hold the
link in position.

Cylinder-heads.—Upper cylinder-heads are ribbed, turned, and finished.
Inside of heads are recessed for nuts of piston-rods and for heads of
follower-bolts. Wrought-iron eyebolts are fitted for lifting the heads
and set-screws for breaking the joints; also a “traveler” for removing
them.

Bed-plate.—~The bed-plate or frame is of cast iron, in one piece, and
extended forward to receive the pumps; is hollow, of the box form of
section, 143 inches in depth, and has all the necessary passage-ways for
water, bosses and nozzles or flanges for pumps, pillow blocks, &c., and
flanges or lugs for bolting in place. All surfuces for flanges, pumps,
hand-hold plates, and pipes are planed.

Surface condenser.—The shell is of cast iron 1 inch thick, well ribbed,
strongly bracketed, and serves as a frame for the engines.” The neces-
sary seating for cylinders and for cross-head slides are cast on. All
Joint surfaces are planed, and suitable bonnets ave fitted for access to



[9] CONSTRUCTION AND WORK OF FISH-HAWK. 11

interior, to tubes, and to all valves. The condenser is fitted with hori-
ontal yellow metal tubes § inch diameter, turned both inside and out-
side; east.iron tube sheets 1} inches thick, planed, and tubes packed
Vith « Allen’s ” wood packing. Condensing surface is 900 square feet.
The tubes are arranged iu three nests, and the condensing water passes
three timeg thrdugh the tubes. A 33-inch copper pipe is also fitted to
convert this into a jet condenser, if necessary. There is a screw-valve.
13 inches diameter connecting the salt with the fresh water, as an ad-
ditiona} feed; also a brass cock for introducing soda. A perfora,.tefl cajst-
iron Scattering plate is fitted above the tubes, upon which the injection
Water impinges,

Exhaust connections.—Ixhaust connections from the cylinders to the
tondenser are go arranged as to be independent; one engine exhaust-
g without interfering with the other. ‘

‘Stea'7n-pipe connections.—The main steam-pipe is a single copper pipe
from the boiler, with slip joint and double poppet throttle-valve oper-

ated by a hand-lever. The pipe branches near the engines, and there
18 a throttle-valve for each engine, operated independently. .
Air ‘Pumps are horizontal trunk-plunger pumps, one for each engine,
ahd driven by a crank upon the forward end of main shaft. Pumps are
' 1l incheg diameter and 12 inches stroke; lined with composition; trunk,
Diston, valve-seats, stems, and guards of composition; valves of pure
fubber ; chests for receiving and delivery valves cast with the pumps
and with convenient, openings for access to valves. Thereis also a guide
a8t on for slipper side of trank. . .
0t well.—There is a suitable cast-iron hot well, common to both a.ir-
Dl.lmps‘ With vapor-pipe from top and overflow-pipe to outside of ship,
Yith proper outboard valve. This pipe is of copper, 7 inches diameter,
0 10 wire gauge; composition valve 74 inches diameter, with compo-
Sition seat and stem. .
05"0167ating Ppump is an independent steam-pump, direct acting, ot: the
Javidson” Pattern, 13} inches diameter and 13 inches stroke; lined
With ¢omposition; piston, valve-seats, stems, and guards of same metal;
Steam vylinder sane diameter as pnmp ; pump-valves of rubber. Out-
0ard delivery pipe is of copper, No. 12 wire gange, and titted with out-
%ard valve of composition. To suction-pipe there is a branch leading
to engine-room bilge, with a separate screw-valve and *check” valve to
breveng flooding. Screw-valve has an attachment for locking.

Pistons are of cast iron, double shell, ribbed, with cast-iron follower
fastened by wrought-iron bolts screwed into brass bushings; follower
t-“r.n ed anq scraped to rings aund piston, and fitted with eye-bolts for
lifting, Packing-rings of cast iron in two thicknesses, accurately turned
a0d fitted and set, out, with steel springs.

- Piston ro ds ard of mild steel, 2§ inches in diameter, and fastened to
Diston with a ant,

F ced-pumps, 1, each engine there is fitted a feed-pump, worked from

&
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the air-pump motion, 4 inches in diameter and 12 inches stroke; com-
position plunger, valves, and seats; also a by-pass valve and alr -ves-
sel.

Bilge-pump is an independent steam-pump of the Davidson pattern,
valves of rubber, composition seats, gnards, and stems, and copper air-
chamber. This pump has connections through a “manifold” to the
various water-tight compartments; also, in the event of breakage of
the auxiliary pump, can be used in lieu of that pump, having the same
connections.

Cross-heads are of wrought iron, finished and fastened to piston-rod
by a nut secured by a ‘“dowel.” Journals are 23 inches diameter and
3% inches long. Cross-heads move upon composition slipper slides work-
ing in a cast-iron guide. The bottom slipper has-a bearing surface of
80 square inches. Both top and bottom gibs can be readily removed.

Slide-valve stems are of mild steel; those for main valves are 1§ inches
diameter, and cut-off valves 1§ inches diameéter; stuffing boxes and
glands are bushed with composition.

Eccentrics and rods.—There are two eccentrics for each main valve,
with a ¢ Stephenson ” link of wrought iron connected by the proper rods.
For each cut-oft valve, there is one eccentric to one end of a link, and
the opposite end of the link is held in position by a proper rod in con-
nection with a concentric disk on the crank-shaft. This link is adjusted
by a band-lever working against an are, which is marked for the differ-
ent points of cut-off. The straps are of composition, ribbed and ¢ bab-
bitted.” Eccentric rods are of wrought iron, and connected to links so
as to be adjusted for wear. Links and pins are case-hardened and
link-blocks are of composition.

Connecting-rods are of wrought iron, forked at the cross-head end and
finished, 5 feet 11 inches long between ceuters; crank-end neck 2§
inches diameter and fork-end 2§ inches diameter. Boxes for cross-head
and crank-pin journals are of composition and secured by wrought-iron
straps with gibs and keys; keys secured by steel set-screws.

Main pillow-blocks are cast with the bed-plate, and the lower part of
the box is of phosphor -bronze. After journal 64 inches by 9 inches in
length, forward, 5 inches by 8 inches; pillow-block caps for after journals
are 2} inches thick and 73 inches in width, and for forward journals 2}
inches thick and 63 inches in width; each cap held by two bolts 24
inches diameter; caps made 80 as to lip over ends of blocks.

Crank-shafts are of wrought iron, forged in one piece; after journals
64 by 9 inches, forward 5 by 18 inches, crank-pin journals 4§ inches diam-
eter and 63 inches in length.

Line-shayts are of wrought iron in three lengths, smallest diameter 64
inches; covered with composition-sleeve the length of the stern-bear-
ing. Line-shatt couplings are of cast iron, turned and fitted and fast-
ened by six bolts 1} inches diameter and with a steel feather. Coup-
lings of crank-shaft to line-shaft are a pair of cast-iron wheels, with
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Wrought.iron driving pins fastened by a cross-key in forward wheel and
Working free on composition bearing-platesin after wheel. The wheels
are 3 feet 4 inches diameter, with mortises on periphery for turning t:,he
eagine with a pinch-bar, Thrust-bearing is on forward length of line
shafting, and is a collar thrust.

Thrust pillow-blocks are of cast iron, with phosphor-bronze boxes and
collar plates; with set-screws to adjust wear. There is also a fore-und-
aft fastenip g to receive forward thrust. '

I/inc-shaft-pillow blocks are of cast-iron, with cast-iron caps, and fitted
With phosphor-bronze for lower half of journal. .

Scre""l”’opellers are of cast iron, four bladed, 6 feet 8 inches diameter,
121 feet mean piteh, and 20inches in length fore and aft. They arek?yed
pon shaftg by a feather key and cross-key ; ends of shafts fitted with &
Water-tight composition cap and fastened with composition tap-bolts to
after end of hub; also, composition caps over ends of cross-keys.

Shaft brackets supporting the after end of shafts are placed close to

Orward side of propellers and are of composition. Section of brackets
14 by 0% inches; forward and after edges rounded off; feet of br:-mckets
1% inches thick, each foot fastened by four composition bolts 1§ 1r}ches
¢ iameter, with countersunk heads and screwed up on plates on inside of
ship. The eyes of the brackets are boxed to receive a phosphor-br911ze
Dushing 7% inches diameter by 10} inches in length, and bushing lined
with lignum-vite, fastened to brackets with composition tap-bolts.
Stern bearing is of composition, 2 feet 8 inches in length. The 0}1ter
end hag 5 large warped flange, 13 inches thick, to fit the counter of the
vessel, and the inner end a loose flange riveted to hull of ship.” The
'0ner ends of the stem-bearings project inboard about 10 inches and are
tted with lignum-vitse staves. The inboard stuffing-boxes are of com-
Dosition, riveteq to hull of vessel, with a packing space of 8% incpes, and
8 loose ring fitting in bottom of packing space; packing held in place
¥ a gland algo of composition.

Sea-valves are screw valves, with composition chambers, valves, stems,,
ﬂn(.l glands. One valve for injection, 43 inches diameter, one for circu-

Mg pumps, 6 inches diameter, and one for steam pump, 4 inches diam-
tter, Chambers bolted to cast-iron forms, which are riveted to hull of
Vessel. Al soa-valves are fitted with strainers. .

Hoisting-engme. (Plates V and VI.)—There is 2 hoisting-engine with

doubje ¢ylinders and cranks at right angles to each other; cylinders, 9

10cheg diameter and 9 inches stroke of piston, placed forward on hurri-
ane deck for ‘“trawling” purposes. The central drum holds the steel
Wire Top.

maq ® and is independeut of the engine proper, counect:,ion being
af - \_by means of a friction clutch. The load on the drum is held by
1llction brake, With the central drum disconnected, the two smaller
TUms can be nsed for ordinary hoisting purposes. There is also fitted
tic guide by means of which the wire rope is neatly coiled

M automg;
“ sy I3
Pon the drum. Steam from either the main or auxiliary boiler may be:
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used, and the engine exhausts into the atmosphere through the escape
pipe of the main safety-valve. There is a pan of sheet-lead fitted under
the engine to receive all dripping oil or water.

Boiler is an overbead, return-flue boiler, 8% feet front, 84 feet diam-
eter of waist, and 213 feet in length, with water-leg furnaces; two fur-
naces, 6 feet 8 inches long, by 33 feet wide; grate surface, 46.6 square
feet; main flues, three of 11 inches diameter, one of 12 inches, and one of
15 inches for each furnace; return flues in two tiers, seven flues of 104
inches diameter in each tier. The flues are welded and drawn. All out-
side seams, seams of steam chimney, and water-legs double riveted.
Flat surfuces are braced with seven-eighth inch socket-bolts 74 inches
from center to center. Thickness of circular part of shell is five-six-
teenths inch; water-legs three-eighths inch; steam chimney of mild steel
five-sixteenths inch. Fire-box and erown-sheets are also of mild steel,
three-eighths inch thick; heads of shell and flat surfaces three-eighths
inch. There are the necessary man-holes and hand-holes and double
turnace doors. The boiler has been tested by a hydrostatic pressure of
65 pounds per square inch. The legs of the furnace part of the boiler
rest upon cast-iron chairs set outside of ash pans, and nnder the waist
is a cast-iron saddle. The boiler is held in place by turnbuckle. bolts.
Under the furnaces are cast-iron pans, made in one width, for each fur-
nace; bottom of paus five-eighths inch and one-half inch thick for all
flanges. Ash pans have along, beveled front flange, projecting 15 inches
from frout of boiler to cateh dropping fire and cinders. Grate-bars are
of cast iron in two'lengths, three-fourths inch thick on fuce and five-six-
teenths inch at Jower edge, with five-eighths inch air spaces. Boiler shell
and steam chimney are covered with hair felt, and wool backing 1}
inches thick. Main and all other steam pipes are covered with hair felt
1 inch thick, with canvas backing, and painted.

Boiler attachments.—There are attached to the boiler, one steam stop-
valve 7 inches diameter, one safety-valve 6 inches diameter, with connec-
tions to engine-room, and copper escape-pipe, 16 feet long; one bottom
blow-valve 24 inches, one surface blow-valve 2 inches, two check-valves
2% inches, and one screw stop-valve, each for auxiliary and circulating
pumps. All these valves are of composition, with composition glands
and stemas; also four brass gauge-cocks, glass water-gauge 15 inches long
and salinometer.

Smoke pipe and casing.—The smoke-pipe is 42 inches diameter and 24
feet high, in three lengths of 8 feet each; flush jointed, 23-inch angle-
iron at top, and band 24 by # inches at bottom. Pipe is made of iron
No. 14 wire gauge, and is fitted with a proper damper. There is a cas-
ing around lower part of pipe and top of steam-drum, extending above
the hurricane deck 24 feet, made of iron No. 12 wire gauge, and fastened
to deck with angle-iron; casing covered by an umbrella. There are six
stays to smoke pipe of wire rope nine-sixteenths inch in diameter, und
secured to deck Ly eye bolts. :
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Awwiliary boiler is of the vertical fire tubular type, 48 inches diame-

t‘?r’ and 7 feet 8 inches in height, with 106 brass tubes, 2} inches outside

clameter, and 5 feet 2 inches long. Boiler rests on a cast-iron frame 14

loches in height. Upper end of boiler surrounded by a casing of iron

N_O' 12 wire gauge, and secured to deck by 1}-inch angle-iron, fastened

:::ithh‘t"%d-screws. Smoke-pipe is 18 inches diameter and 18 feet in
ght,

The hoiler was tested to 120 pounds hydrostatic pressure, and is fit-
ted with a) the necessary grate-bars, bearers, satety-valve, steam-gauge,
gauge-cocks, blow-cocks, and “check-valves.,” This boiler can be sup-
Plied with water either by a Hancock “inspirator” or by the auxiliary
bump, and has the same steam connections as the main boiler. It is
Situated on the main deck, immediately over the fire-room. '

5 .Ste“m'Pump.—There is one fly-wheel steam-pump with water-cylinder,
N "I“‘jhes diameter and 12 inches stroke, having all the necessary coun-
fre()LtIOI}s to be used as a fire-pumnp, as a feed to main or auxiliary boiler
forullge}th-er h.ot-well or the sea, as a bilge-pump, as a circula.ting pump
exh aird’s distiller, and to supply hatching tanks. There is a double
the dflllSt connection to either condenser or atmosphere. In case of fire
ind OW of water can be increased by combining this pump Ynth the
Wo:&)endent bilge-pump. By means of the proper gearing, t‘hls pump
con S the h.atching cylinders on outside of ship. The suction-pipe 18
Sam“ected with the overflow-pipe from hatching apparatus, so that ’f-he
on tﬁ W‘a‘:’cer can be used repeatedly for hatching. There is a connection
liar € ‘mﬂflflfold ” for suction-hose of sufficient size to supply both aux-
h-( y &r}d bilge-pumps. All water-pipes are of copper; steam and ex-
4Ust pipes of iron.
side"sz_ella.neou{;.—There is one ash-chute for discharging ashes over
ers aodShIP;‘ eight cast-iron deck scuttles on main deck with close cov-
wi thn gl‘&Flngs; two iron ventilators, 16 inches diameter, to ﬁre:_room,
ereqd r‘?"Olvmg caps, and also used to hoist ashes. The fire.room is cov-
ro om“’_lth rough cast-iron floor-plates one-half inch thick, and above fire-
h eilterls an open cast-iron grating for ventilation. There‘ are steam-
With tﬁ In pilot-house, and all habitable portions of the ship are ﬁttc?d
into 5 “e PrO’I’)gr steam and drain pipes and valves., All heaters drain
escape t'l‘a»p in fire-room, and a vapor-pipe from top of “trap” leads Fo
Wasty PIpe from main safety-valve. There are the proper tanks for oil,
With \:Snd tallow. Thero is a steam-whistle 6 inches diameter of bell
gongs 0ve wher‘e z):ttached to boiler. In the engine-room there are three
“ji“gl’e ”nl? lot' 12 inches diameter, and two of 8inches diameter, with
also Shielde 1; all arranged with proper wires and pulls to pilo.t-house;
fron, d and tube to return sound to pilot-house, and a speaking tube

In 1.0 ne-Toom to pilot-house.
for Htea; G:I;g(;ne-i‘oom there are two 64-inch nickel-plated gauges, one
and a mar the other for vacuum; two counters, one for each engine,

Tlue clock. 'There are the proper oil-cups to ull journals; also
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proper connections for applying water to journals when necessary. A
“Baird’s” distiller is in use, capable of distilling 1,600 gallons of tepid
and 800 gallons of potable water per diem.

OUTFIT.

The contract for building the vessel covered only hull and machin-
ery, the outfit being provided from a special appropriation.

Anchors, chains, hawsers, &c., were loaned by the Bureau of Equip-
ment and Recruiting, Navy Department.

Boats—gig, cutter, and dingy—by the Bureau of Construction and
Repair. ’

Compasses, flags, nautical instruments, books, and chronometer by the
Burean of Navigation.

Small-arms and ammunition by Burean of Ordnance.

Charts and Atlantic Coast Pilot were furnished by the United States
Coast and Geodetic Survey.

' The various articles of outfit were procured by open purchase at reas-

onable prices and have given general satisfaction.

FISH-HATOHING MACHINERY.

The fish-hatching machinery was constructed by the Pusey & Jones
Company under special contract, and consists of a Woodward steam-
pump with water cylinder, 5 inches diameter and 12 inch stroke, capable
of supplying 10,000 gallons of water per hour.

Two iron distributing tanks with a capacity of 500 gallons each are
placed forward of the pump on the boiler hatch and raised 3 feet 4
inches above the deck. {Plate II.)

There is a water connection and proper valves between the pump and
tanks, with overflow and drain pipes connecting with the general deliv-
ery for hatching machinery. There is also an arrangement of valves
by which the water can be pumped back into the tanks and used as
often as desired instead of discharging it overboard.

HATCHING CONES.

The number of hatching cones on board at present is thirty-six, cap-
able of hatching 7,200,000 shad at a time, or 200,000 each when charged
to their full capacity. '

The number of cones can be increased about one-third in case of ne-
cessity. The material of which they are made is copper, tinned inside,
and the mountings are of brags. Their arrangement on the port side of
deck will be seen by reference to the Plate. They are in sets of 4 and 6
to each frame and are hung on gimbals which permit a free motion in
every direction, maintaining a vertical position even when the vessel is
in violent motion.

In artificial fish hatching it is necessary to maintain a constant and
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carefully graduateid flow of fresh water through the vessels in which the
€ggs are placed for development. In the early days of this industry
Shad eggs were hatched in floating boxes with gauze bottoms anchored in
a tide way or current which effected the necessary change of water, but
they were subject to various accidents beyond the control of those hav-
g the operations in charge. A sudden squall might capsize them, a
gale of wind break them from their moorings, or drift-wood carry them
away, the entire charge of eggs being liable to loss or serious damage
In either cage,

‘}"ioﬂs other methods have been used with good results, but for
Service on shipboard, under all conditions of wind and weather, the cone
ls. thus far the most perfect appliance for hatching non-adhesive eggs,
With greater specific gravity than the water in which they are developed.

. O prepare for shad batching with.cones, water is pumped into the
dIStribuﬁ“g tanks, which have independent connections for each set of
€one frameg through which the water flows by gravity into the upper or
feed"pipes’ where, at proper intervals, small feed;valves are tapped in
30d connected to the base of the cones by a flexible hose. The feed-
Valves being opened, a stream of water is admitted at the bottom,
"2pidly filling them till near the top, where a fine wire gauze riwm is en-
("Olln..tered_ Through this the water finds an outlet to the discharge con-
nectxons’ thence to the waste pipes at the bottom of the frames, and into
cuirgzzeral delivery; thus establishing a steady and constant upward
a From 100,000 to 200,000 impregnated eggs are placed in each cone

0d the current regulated by the feed-valves so as to give them a gen-
© Wovement, just sufficient to prevent “matting,” or settling to the
om in a mass, where they would soon become asphyxiated. The
8ggs being lighter soon accumulate at the surface, and are re-
d with a skimmer, sediment and other impurities being cleared
™ the gauze rims to allow an unobstructed flow of waste water to the
'SCharge. pipes. :
" evelopment takes place rapidly, and the embryo is hatched in from
?and a half to five days, according to the temperature of the water.

Inove,

HATOHING CYLINDERS.

arg‘ l;ere are in addition to the cones eighteen hatching cylinders, which
()per;:p ended, nine on each'side, from beams outside of the vessel and
inche ed by a cam motion imparting a vertical movement of a.bout;.8
and wsl (See Plate III.) They have wire-gauze bottoms, and both solid
into tr"e-gauz(a. covers, the former used when the cylinders are con\‘*erted
are magnsportmg cans, the latter in stormy weather, The cylinders
o ¢ of-heavy tin and the mountings are brass.
shownp;: Ii)alre for ghadq hatching they hre suspended from the b_ea.m, as
sab ate IT1, in such a manner that the bottoms will be constantly

™merged ; from 250,000 to 300,000 impregnated eggs are placed in
. Mis, 1109
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each cylinder and the cam moticn put in operation, which gives them a
very gentle ascent, occupying about three-quarters of the revolution;.
the descent, being accomplished during the remaining fourth of the
revolution, is made more rapid, causing the eggs to rise from the bot-
tom and circulate freely through the water at every downward movement.

The cylinders require but little attention during the hatching proecess,
and, in moderately smooth weather, are undoubtedly équal, if not su-
perior, to all other appliances for shad hatching. They can also be made
available for the development of all non-adhesive eggs, no matter what
their specific gravity, as the requisite motion can be attained by simply
modifying the form of cam.

Plate IV shows some of the apparatus used by the United States Com-
mission in fish hatching: the spawn pauns of marbleized iron in which
the eggs are placed for impregnation; the spawn pail in which the im-
pregnated eggs are placed for transportation to the hatching establish-
ment; the dipper in which all eggs are measured when received on board,
and the ‘hatching cone, with goose-neck unscrewed; the three kinds of
cylinders used, the large one with the solid tin body, a smaller one with
a combination body of copper and wire gauze, and a third with gauze
body.

Between the cylinders stands a funnel, with fine wire-gauze bottom,
used for siphoning water from hatching cones without removing eggs

or young fish.
DREDGING MACHINERY.

The hoisting and reeling engine, the main features of which are given
in the general description of machinery, stands on the promenade deck
immediately forward of the foremast, as shown in the plates V and VI.

The dram, or reel, holding a thousand fathoms of steel-wire dredge
rope, three-eighths inch in diameter, is carried on the main shaft of the
engine and driven by friction gear. An automatic guide lays the rope
fairly on the reel when heaving in. One man attends the engine, hoist-
ing and lowering the trawl and dredge without the necessity of touching
the rope by hand. '

The dredging beam is 36 feet in length and 10 inches in diameter,
the heel secured to the foremast by a strong goose-neck 5 feet above
the deck. The forward end, when not in use, rests in a cradle on an
iron frame in which the ship’s bell is suspended.

There i8 an iron band at the boom end for fore-and-aft guys; the
topping lift band is about 3 feet from the end, and has a strong link
on the under side, to which is hooked the dredging block. The topping
lift is composed of two 14-inch double blocks and a 4-inch manila rope-
The upper block is shackled to an iron collar on the foremast 3 feet
below the eyes of the rigging. There is a strong sheave in the boom
inside of the lower topping-lift block, over which is rove the pendant of
a tackle used for hoisting the bag of the trawl on board when the weight.
is too great to be managed by hand.



(1 1] CONSTRUCTION AND WORK OF FISH-HAWK. 19

A composition sheave (Plate VI) is inserted in the heel of the boom,
two revolutions of which are equal.to one fathom of dredge rope, and
attached to itg shaft is a register which accurately records the amount
°fxope out at all times.

: SAFETY-HOOKS.

. The 8afety-hooks (Plate VII) are designed for the purpose of detach-
'ng the trawl when from any cause, such as fouling a rock, or wreck,
th(? tension on the dredge rope reaches the limit of safety. It can be
Ajusted to detach at any point between 3,000 and 6,000 pounds by the
UG on the end of the central rod. In practice we have set it to 4,000
Poungs, the breaking strain of the dredge rope being 8,700 pounds.
© 8pring and hooks being placed in the cylinder and the cap screwed
D, it is ready for use. '
" ¢ end of the dredge rope is spliced into the eye and the trawl
S &ck.led to the hooks, which are held in position by their shoulders
Pressing against the inner surface of the cylinder (Plate VIIL.)
safete Spring is compressed as the tension increases till, the limit of
fl‘eely belng.reached, the shoulders are released and. the hooks open
rels o allowing the shackle pin to slip through, detaching the trawl and
'€Ving the rope from undue strain.
on 5}9 accumulator (Plate VIII) is designed to prevent jerking st;ra.ins
over e dredge rope due to motion of the vessel in a sea-way, or working
3 rough bottom. It is copied from that used on board the Coast-
p(‘:l‘Vey St.eamer Blake, with slight modifications. It answers its pur-
Yo Se admirably and is an almost indispensable-adjunet when steel-wire
Pe is used, .
© 8ide rods and central shaft are of steel, the ends of wrought iron.
eDty-six rubber buffers, with a brass washer between each, are placed

on
© central shaft under considerable pressure and secured by a-nut

i 1 the upper end. A swivel link at the lower extremity carries a lead-
g block, '
00;1;:: hubs of the brass washers are extended on each side, forming a

centony o Vlich the rubber buffers ride free from contact with the
dtral ghat, o

Sigabes, T, 5. n.
all otherg for our

his feature, .introduced by Lieutenant-Commander
» Dlaced the present form of accumulator far ahead of
purposes.

DREDGING BLOUKS.

ae:‘f:,&egging block at the boom end and that seen hooked to t:,he

Trom thoge rf( Plate VIII) ave all that are used. They, also, are copied

om 18 § of the Blake, except that the diameter of sheave is reduced
Dches to 12 inches, making the blocks much lighter.

STEEL-WIRE DREDGE ROPE.

This excellent, ro

e ) ing? ' Com-
any, Trep ton, N De was made by the John A. Roebling’s Sons’ Com

+J. It is one and one eighth inch in circumference,
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composed of six strands laid around a hemp heart, ¢ach strand com-
posed of seven galvanized steel wires (No. 19 American gauge) having
no hemp heart.

Sigsbee—¢ Deep-sea dredging and trawling”— gives the ultimate
strength of the rope as 8,750 pounds, and the breaking strain, in kinks,
4,600 pounds; weight, 1.14 pounds per fathom in air, or about one pound
in sea-water.

PREPARATION FOR DREDGING.

The rope being on the reel the end is passed between the rollers of
the automatic guide (Plate V), carried aloft and rove through the
block on the lower end of the accumulator (Plate IX), brought down
again and rove under the registering sheave in the heal of the boom,
thence through the dredging block at the boom end, and spliced into
the eye of the safety-hooks.

The boom is then topped up and secured over the side port by strong
fore-and-aft guys, the trawl shackled to the safety-hooks and swayed
up clear of the rail, a man at each end to steady it, an engineer at the
hoisting engine, and the officer in charge, as shown in Plate 1X, ready

at the order to lower away.
TRAWLS,

' .

The beam trawl, shown in Plate IX, is used by the Commission,
and, for moderate depths, has not been equaled by any other form.
Three sizes are used, the smallest with 9 feet length of beam, the second
with 11 feet, and the third 17 feet, the length of netfrom 15 feet to 40
feet. The trawl nets are invariably provided with pockets.

The Otter trawl has been used to advantage in shoal water, over
smooth bottom, when the capture of fish was the special object.

It is necessary for the successful operation of the beam trawl that it
should land right side up. A capsize in moderate depths is rare, but
in deep water it may be considered as among the probabilities.

To avoid the vexatious delays attending accidents of this nature,
Professor Agassiz and the officers of the Blake devised a double trawl
which works equally well either side up and was subsequently used on
board that vessel with excellent results. It has also been used experi-
mentally by the vessels of the Commission, but they have not heretofore
operated in sufficient depths to make it a nccessity.

DREDGES.

The common form of deep-sea dredge is used by the Commission, with
excellent results on sandy bottoms. The form designed by the officers
of the Blake, and used successfully on board that vessel, is adapted for
very soft bottoms usually encountered at great depths.

THE CHESTER RAKE DREDGE.

This arrangement of a double rake to be used in connection with &
dredge of any form is shown in Plate X and is very useful in bringing



[19] " CONSBTRUCTION AND WORK OF FISH-HAWK. 21

to the surface mollusks and various other forms living a few inches
under the mud or sand of the bottom.

The BlaKe dredge is usually preferred for use with the rake as it skims
over the bottom lightly, picking up what has been turned up by the
rake without overloading itself with mud. '

THE TANGLE BAR.

The form of tangle bar used by the Commission was devised by Prof.
A. E. Verrill in 1873, and consists of an iron bar supported at each end
py a fixed wheel, or iron hoop. Six chains are attached to the bar at
lntervals of one foot, and they aré about 12 feet in length. To these
chaing are secured deck-swabs or bundles of rope yarn at intervals of
about 18 inches. The apparatus is shown in Plate X, partially sus-
Pended under the main boom. It is very useful on rocky bottoms where
1t wil capture specimens when no other device could be made available.

THE TABLE SIEVE.

Plate X1 shows the table sieve, as used by the Commission. The
Obper, with its coarse wire-gauze bottom, is seen in the foreground,
0 the fine wire-gauze tray which rests beneath it, and finally the
table itself with its canvas bottom and hose from which the waste-water
18 condueted to the scupper. This device is peculiar to the United
.sta’t.es Fish Commission, and has probably contributed as much towards
18 success in deep:sea exploration as any single implement used. To
fé‘epare the table sieve for service, the tray is placed in position, then
© hopper when it will assume the form shown in Plate XII. The con-
ents of the trawl (a mixture of mud and various forms of marine life)
a,nmg emptied into the latter, a stream of water is turned vpon the mass
form the work of collection and assortment commences. The larger
the § are taken from the hopper, the smaller ones from the tray, while ‘
Inore minute and delicate specimens are found on the canvas bottom.

THE ORADLE SIEVE.

The cradle sieve is designed to receive the contents of the dredge, as

R 2 table sieve does that of the trawl. Itis semicircular in form, as
Wir:n in Pla.te XT; the bottom and sides being composed of a coarse
o "83uze, lined with the same material, but very fine; the tray or

Pber hag also a coarse gauze bottom.

andotllllrel).are the cradle sieve for use, the hopper is pla,.ced in position
°°Ilten: Sieve hung over the side, abreast of the dredging port. The
or i 8 of thej dredge being emptied into it, a stream of water, strong
18t as desired, is turned on as with the table sieve, the collection

and . . o .
@ssortment being carried on in a similar manner.
DREDGING ARRANGEMENTS, MAIN DEOK.

P in
arr;:te XII shows a portion of the starboard side of the main deck as
ged for dredging. The table sieve is seen standing abaft the
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dredging port. On the swinging table which has been lowered from
the beams overhead is a nest of hand sieves and various sizes of jars,
bottles, and vials, used for preserving specimens. Deck tubs, buckets,
&c., are at hand, and a tank of alcohol is secured on the boiler hatch
The side ports are closed in the view, bat if more light or air is required
they can be opened and secured by iron hooks suspended from the deck
beams. ‘
SOUNDINGS AND SERIAL TEMPERATURES.

The vessels of the Commission have heretofore used the ordinary deep-
sea lead and line for soundings and serial temperatures, and in shoal
water it answered their purpose, but in depths exceeding 100 fathoms it
consumed much time and required nearly every man of the small crew
to haul the lead back.

During the season of 1879 a wooden reel was improvised, on which
the lead line was coiled and, by a simple attachment to the fly-wheel of
the hoisting engine was hove up rapidly, requiring the services of but two
men, one at the engine and one to attend thereel. This was 2 marked im-
provement over the old method, but as the work of the Fish Hawk was
expected to take her into 300 fathoms or more, it was deemed advisable
to substitute piano wire in place of hemp in order still further to facili-
tate the work of taking soundings and serial temperatures.

SOUNDING MACHINE.

The machine adopted is shown on a small scale in Plate X, where it
is mounted at the stern in readiness for casting the lead. The reel is
of cast brass 11.43 inches in diameter, and holds 600 fathoms of wire.
A friction line, led through a groove common to all sounding reels, con-
trols the motion. The cranks are thrown out of gear and hang verti-
cally one on each side. The register is on the left of the reel. A small
ratchet wheel and pawl hold the reel in place when desired.

On the extremity of the frame is a small grooved pulley of brass,
working in guides and suspended by a roiled spring which allows
several inches vertical play. A brass guard is fitted over the upper
portion of the pulley to prevent the wire from flying off if suddenly
slacked. The reel is moved by friction motion; a half turn of the right
crank ahead brings them both into action, the reverse motion throwing:
them out, leaving the reel to revolve freely.

To prepare the machine for sounding, wind the wire on the reel, splme
on two or three fathoms of stray line, reeve it over the pulley and bend
on the lead and .thermometer, the reel being held in position by the
ratchet and pawl. Pass the friction line over the groove, reverse the
pawl, attend the friction Mne, lowering the lead carefully to the water’s
edge, then set the register at zero and all will be ready for a cast. The
total weight of the apparatus is 96 pounds. The ordinary leads from
'12 to 20 pounds weight are used, and, if specimens of the bottom are
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Téquired, they are armed in the usual manner. This, however, is &
atter of little consequence, as the dredge or trawl invariably follows
e lead, from which specimens can be taken. .

The machine described was purely experimental as we had no practical
knowledge of sounding machines or the use of piano wire. The resu!ts
were eminently satisfactory, and the little machine continued to dq its
work well unti] finally we got into depths exceeding its capacity. 'We
then decided to have a larger one made embodying such improvements
48 our experience suggested ; the original being relegated to the stern,
¥here, with Bassnett’s patent atmospheric lead, it is still doing goqd
8€rvice ag g navigational sounding machine by which we can ascertain
the depths to 25 or 30 fathoms While running at full speed.

The improved machine is shown on Plates XI1I, XIV, and XV,
and its location on Plates I and 1X. It is constructed on the same
8eneral plap ag the original machine. The standard which ships in the
Tail ig of wrought iron serewed firmly iuto the base of the brass frame
.tha’t carries the reel. The frame above mentioned is cast in one piece,
18 bored to receive the shaft, and has appropriate lugs for the pawl and
Tegister. The reel is of cast brass, and will hold 2,000 fathoms of
1t;0u“‘lint%.‘-wire, one fathom to a turn on the first layer, increasing as
'the Score is filled. It has also the usnal friction groove, Plate XIV.

€ cranks by which the reel is turned have friction surfaces, which
are brought into action by moving the right one-half a revolution ahead,
't‘he left remaining clamped, as shown in Plate XIII; or it may be held

Tmly ip the hand. The reverse motion releases the reel, and it revolves
reely without moving the cranks.

Qu the left of the frame, betwecen it and the crank, is a worm-wheel
Which operates the register, as shown in Plate XIII. The ratchet and
Pawl are on the right, between the frame and craunk.
he arm supporting the guiding pulley is of flat bar-iron, its lqwer
riveted between lugs on the frame. The small metal block project-
from the arm is part of a tackle for suspending the reel when moun_t-
g ang dismounting, The guiding pulley is the same as that used in

© original machine, except that it carries a small arn near the upper
°ud of its shaft, or spindle, which works through a slot in the casting, as
S20Wn in Plate XIV, A small cord is attached to the arm and made

a8t to the free end ofl" the friction rope, the standing part being hooked

4 small metal eye in the frame over tho reel. - . )
thBy this arrangement the friction is intended to act automatically in
ti © fo,n(“’“'ng manner: The machine being ready for a cast the sxgall frie-

10n. line is hauled taut before the lead is bent, and while the guiding pul-
tey 3 up inits place. In this condition it requires a strong man to move

° reel, but, the lead being Lent and suspended, it compresses the
“Pring and drags the pulley down sufficiently to slack the friction rope
a;%a;t:i“;:;li ;:elbto move with comparative freedom; the iimi‘tanb :he

ottom, however, or the weight is removed irom any

end
ing
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cause, the pulley flies up, putting a strain on the friction rope which
stops the reel at once. It acts also as a check in paying out, the fric-
tion being governed by the weight suspended on the guide pulley. The
reel is kept in a tank of oil when not in use, to preserve the wire. By a
most ingenious arrangement, for which we are indebted to Mr. Tippet,
draughtsman at the ordnance department, Washington navy-yard, the
reel is unshipped by simply unscrewing one nut, gshown in Plate XIII,
on the left crank, with a chain attached to prevent its loss by falling
overboard. The nut being unscrewed releases the shaft, which is drawn
outleaving the ratchet, worm-wheel, and left crank in position.

With the use of the tackle one man can easily ship and unship the
reel.

The comparative sizes of the ordinary deep-sea lead-line, hand-line
and sounding-wire are shown in Plate XIII.

Plate X1V shows the machine in position for heaving in.

Plate XV shows the machine in poition for sounding with the Bass-
net atmospheric lead, used for pavigational purposes, when the vessel
is steaming ahead at her usual speed.

‘When the machine is in place it turns freely, the guide-pulley taking
the direction of the wire if, from any cause, it trends out of the perpen-
dicular. A set-screw is provided in the rail bearing for clamping the
apparatus to steady it while heaving in. Total weight of the machine,
128 pounds.

PIANO-FORTE WIRE USED FOR S8OUNDING.

The steel wire used for sounding and serial temperatures was pur-
chased of the Washburn & Moen Manufacturing Company, Worcester,
Mass. It is called No. 11, music, by the makers ; is 0.028 of an inch in
diameter, tensile strength about 200 pounds, weight .0145 of a pound
to the fathom, or 14.5 pounds to the nautical mile.

The method of splicing is simple and effective. Tlhe ends of the wire,
for about 2 feet, are thoroughly cleaned, and laid together with about
eight turns ; the ends and two or three intermediate points are wound
with a few turns of very fine wire, and covered with solder, which is
smoothed with a knife or piece of sand-paper. As this form of splice i8
smooth, flexible, and reliable, we have tried no other.

Slack-laid cod-line is used for stray-line, and is applied to the wire
in the following manner: The end of the wire is stuck twice against
the lay, about six inches from the end of theline, then passed with the
lay for six inches, the end stuck twice against the lay and served over
with seaming twine. The wire is then passed with the lay to the eud
of the line, the strands trimmed down and served over with twine; &
seizing is also put on over the wire first stuck against the lay. Thxs
makes a smooth and secure splice, which passes readily over the guide-
pulley without danger of catching under the gnard.
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DEEP-SEA THERMOMETERS.

The Miller-Casella and Negretti & Zambra deep-sea thermometers
aﬁ’e bgen used by the vessels of the Commission. They are both ex-
Cellent Instruments, but the latter possessed some notable advantages -

for the Peculiar service required of them in the prosecution of our

work,

THE NEGRETTI & ZAMBRA DEEP-SEA THERMOMETER.

This thermometer is shown in Plate XVI; the tube removed from its
::Se 3 the rubber guards taken off and laid beside it; the messenger be-
©én them. The metal case used by the Commission and the wooden
hoonlie‘ farnighed by the manufacturers are shown. The spring and slip
8 are removed from the former, and lie beside it.
tracltlgdbulb containing the mercury is cylindrical; the neck much con-
Tesory »and the tube mnear it bent in a peculiar manner, with a catch
war OIr at the bend. To take the temperature the bulb is held down-
it, ’l" Whel.l the column of mercury in the tube will be in contact with
brea,k? register the temperature the instrument is capsized ; the column
o umg at the bend, falls to the bottom, and the scale is then read in
bulh 8ual manner, it being marked from the opposite end toward the
(;J::e tube is c9mpletely inclosed in a glass shield, which protects it
and iIIl)l'essure, ehmi.na,ting any errors that might arise from that cause;
filleq (?rder to avoid sluggishness, the portion surrounding the bulb is
_With mercury.
Orftl:;qs] t(lilerl.nometer, as mentioned above, registers by being capsized,
be tag €d with the bulb up, at the point where the temperature is to
the re en.; .and, to accomplish this, some device is necessary by which
For(};lllll'sme movement will take place with certainty at the proper time.
charge ;S Pllrposg.ﬁhe manufacturers use a wooden frame containing a
Weig% : 20 8hot, which moves freely from end to end, and is of sufficient
n u 10&‘:e Fhe entire apparatus a slight buoyan('zy in sea water.
o fmtg this instrument the end of the frame carrying the bulb is
shot ax:s tto the sounding-line and is pulled down in the descent; the
'Ction'o? t;he lower end, and the buoyancy of the frame, added to the
he ase e water, keeps it in positiou.‘
ing its‘ ce::;l: 18 (’:Omm(?nced with a quick pull of the line, which, by chang-
of Shot trg, 1%01 gravity, causes the thermomet.er to capsize, the weight
it in positins erred to the lower end and friction of ghe water keeping
if the line ;)sn. The ascent should be continuous after it commences, for
le to rever:tol?l)fad or slacked from any cause the thermometer is lia-
o expeﬁe9 glving, of course, erroneous readings.
Sea-way, wit lf:;]:e'd no trouble. from this cause in smooth water, but in a
in fact ’totall e Vesgels moving rapidly, theresults were unsatisfactory ;
4 ¥ unreliable. The frames soon became water-logged in
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depths of four or five hundred fathoms, which was another fruitful source
of error. _ i

The accuracy of the thermometer itself and its extreme sensitiveness
made it particularly valuable to us where we required several tempera.-
tures in rapid succession at moderate depths, provided we could control
its motions. .

Several devices were tried, and finally a simple gas-pipe, seven-eighths
of an inch inside diameter, was adopted. Several holes were drilled in
the end inclosing the bulb, a slit cut in the side to expose the scale, and
a pair of slip-hooks held in position by a small spring placed in the
opposite end. The thermometer was then inserted; the rubber guards
used to protect the shield in the wooden frame serving not only to hold
it securely in place but to protect it from sudden jars, and a lanyard of
<cod-line, spliced into the end carrying the bulb, completed the arrange-

ment.
THE MESSENGER.

The messenger used for capsizing the thermometer is of cast brass,
cylindrical in form, with rounded ends. It is about two inches in length,
one in diameter, and has a three-eighth-inch hole through its center, well

' rounded at the ends to prevent catching on splices. Its weight is from
three to four ounces. :

TO TAKE A DEEP-SEA TEMPERATURE.

Plate XIIT shows both forms of the Negretti & Zambra thermome-
ter arranged for déscent. In the modified form it is held firmly in
position by the slip- hooks through which the stray-line passes.

Having attained the proper depth, and sufficient time elapsed for the
thermometer to indicate the temperature, the messenger, whick has
been resting in its cradle under the guide-pulley, is sent down the wire
and capsizes the thermometer by striking the slip-hooks and forcing
them open, when, having lost its support, the instrument promptly
reverses, as shown in Plate XIV, where l)oth forms are replesented a8
on the ascent.

All buoyancy being destroyed by substituting a metal case, the ther-
mometer is independent of the motions of the vessel either from rolling,
pitching, or drifting. The line may be stopped ou the ascent or lowered
again without affecting the instrument in any way. We have taken
hundreds of temperatures with the apparatus described, under varying
conditions of wind and weather, with the most satlsfactory results.

- THE MILLER-CASELLA DEEP-SEA THERMOMETER.

Plate XV1I shows this thermometer in its copper case used for deep-
sea work; also partially dismounted, to show the form of construction.
The magnet seen between the two instruments is used to adjust the
indices.
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The following description is from Sigsbee’s # Deep-sea Sounding and
Dredging.» .

“A glass tube bent in the form of U is fastened to a vulcanite frame,
and to the latter are screwed white glass slabs containing the graduated
Scales. Each limb of the tube terminates in a bulb. A column qf mer-
€ury occupies the bend and a part of the capillary tube of each limb.

¢ The large bulb and its corresponding limb, above the mercury, are
Wholly filled with a mixture of creosote and water; the opposite lm%b,
above the Iercury, is partially filled with the same mixture, the remain-
Ing space therein being occupied by compressed air. In ﬂlt.b mixture,
On each side, is a steel index having a horse-hair tied around it near.tho
Upper extremity. The ends of the elastic horse-hair, being held in a
Pendent, position by the inner walls of the tube, exert enough press?.ro
%0 oppose g, frictional resistance to a movement of the index in elevat}on
OF depression. As thus described, the instrument is a self-registering
Naximum and minimum thermometer for ordinary use. The indications
ar.e given by the expansion and coutraction of the creosote anq water
Mixture in the large, full bulb. The instrument is set by bringing the

OWer ends of the indices in contact with the mercury by means of a
agnet provided for the purpose. Then, when the instrument is sub-
itted to g, higher temperature, the expansion of the mixture in the
large a1y, depresses the column of mercury on that side, and corre-
SPondingly elevates it on the other side. A decrease of temperature
cOutracts the mixture in the large bulb, and by the elastic force of the
Compressed ajr in the smaller bulb a transference of the column of mer-
eury takes place in precisely the reverse manner to that which occurs
ona rising temperature. Thus the mercury rises in the left limb for a
Ower, and in the right limb for a higher, temperature.
. " Tite greater the change of temperature, the higher the point reached
. the respective limbs; hence, the scale on the left is graduated from
o top downwards, and that on the right from the bottom upwards.
The Tising of the mercury in either limb carries with it the index of
thag limb, and on the retreat of the mercury the index remains at the
'8hest point attained. The bottom of the index, being the part which
a8 been in contact with the mercury, gives the point at which to take
the reading.»
he large bulb of these instruments is now protected from pressure
Y & glass shield, with which it is covered; the space between shield
and buly iy nearly filled with alcohol, which acts as a transmitting me-
tlllum, 1:01' temperature, performin g the same function as the mercury in
© SI."eld of the Negretti & Zambra thermometer. The shield above
“entioned has added much to the value of the instrument, as it has
Practically eliminated errors arising from varying pressures.
an’flhls thermometer hag been considered the standard for deep-se_a work,
t Where several are to be sent down on the same line, partlcularlx
great dept,hs, it is unrivaled. It is not as sensitive as the Negretti
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& Zambra, but, under the above conditions, a delay of a few minutes
is not of great importance. The movable indices are a fruitful source
of annoyance and vexatious delay. An index may, without any appar-
ent cause, absolutely refuse to move in the tube; coaxing with the mag-
net is followed by lightly tapping the frame in the hand or swinging it
rapidly about the head, and, if this fails, more vigorous tapping is apt
to follow, with various active measures, none of which tend to improve
the general condition of the instrument.

The indices are also liable to move if the instrument is subjected to
rough treatment; this, however, is not of frequent occurrence with care-
ful handling.

Most of the minor casualties to which the instrument is liable are ap-
parent to the eye and are readily set right.

WATER DENSITIES.

Hilgard’s ocean salinometer (Plate XVIII) is used by the Commis-
sion for observing the density of sea-water. We found it difficult at
times to use this delicate instrument at sea, until we adopted the plan
of setting it on a nicely adjusted swinging stand, which rendered it to
a great extent independent of the movements of the vessel.

An excellent description of the apparatus is given by Professor J. E.
Hilgard in the Coast Survey Report for 1874, and reproduced in Sigsbee’s
Deep-sea Sounding and Dred ging, as follows:

The density of sea-water in different latitudes and at different depths
is an element of 8o great importance in the study of ocean physics as
to have caused a great deal of attention to be paid lately to its deter-
mination.

The instruments employed for the purpose have been, almost without
exception, areometers of various forms. The differences of density a8
arising from saltness are so small that it is necessary to have a very
sensitive instrument. As the density of ocean water at the tempera-
ture of 60° Fahr. only varies between the limits of 1.024 and 1.029, it is
necessary, in order to determine differences to the hundredth part, that
we should be able to observe accurately the half of a unit in the fourth
decimal place. This gives a great extension to the scale and involves
the use of a series of floats, if the scale starts from fresh-water, or else
the instrument assumes dimensions which make it unfit for use on board
ship.

With a view to the convenient adaptation to practical use, this appa-
ratus has been devised for the Coast Survey by Assistant Hilgard.

The. instrument consists of a single float about 9 inches in length-
The scale extends from 1.020 to 1.031, in order to give sufiicient rang®
for the effect of temperature. Each unit in the‘third place, or thous
andths of the density of fresh water, is represented by a length of 0.3
of an inch, which is subdivided into five parts, admitting ot an acouraté



[27] CONSTRUCTION AND WORK OF FISH-HAWK. 29

reading of @ unit in the fourth place of decimals by estimation. The
ﬂﬂ)at is accompanied by a copper cap, with a thermometer inserted
Within the cavity, which is glazed in front. In use the can is nearly
filled with water, so as to overflow when the float is inserted, the read-
IDg being then taken with ease at the top of the liquid. For conven.
lence ang security two such floats and the can are packed together in a
Suitable case, and a supply of floats and thermometers, securely. packed
M sawdust, js kept on hand to replace the broken ones.

The following table has been derived from the observations of the
eXpansibility of sea-water, made by Prof. J. S. Hubbard, U. 8. N. Col-
U IT containg g table of reductions for temperature of salinometer
Teadings to the standard of 60° Fahr. To facilitate the use of this table
the following directions are given:

cord the actual observation of hydrometer and thermometer.
‘rom Column I1 (which is applicable to any degree of saltness within
the given limits) take the number corresponding to the observed tem-
Perature, ang multiply this number by the number of degrees and frac-
tions of a degree that the observed temperature differs from 600, Ap-
Ply this product as a correction, with proper sign, to the reading of the
Salinometer, and the result will e the readiug of the salinometer at
the standarg temperature of 60° Fahr. .
“XAMPLE.—A ctual reading of thermometer==80°.5; actual reading of
Salinometer—1.02495,

_Obposite 800.5 in column IT is +0.0001585, which, multiplied by 20.5,
8Ives as a proquet +4-0.003249. Add this to the observed reading of
Balmomet:er, and 1.02750 will result as the reading of the salinometer at

tﬁe Standard temperature.

g &2 | &2 .| &S S| &2
£ e g 28
I 39 3 3d 5. =g 8
e g2 E| B £ 82 |E| %
2.2 . 21 Ba, 63 , 2 LR
£ 3 |8 5 §7s [F| 9B
ARLEHE GEHE AR
: : o 000168
50 | —0.000108 000000 || 70 | +0.000145 || 80 )
51 | —0.000120 g‘l) ig.goowo 71 | +0.000146 81 | -.0.000159
52 | —0.000112 || 62 | +4-0.000185 || 72 | +0.000247 ;f 82 | +-0.000160
83 | —0.000113 || 63 40, 000187 || 78 ; +0.000148 83 +-0. 0001%
64 | —0.000116 64 | 40,000187 || 74 | +0.000140 || 84 0. 0001
65 | ~0.000118 |( 65 | -+-0.000188 | 76 | +0.000161 || 85 | ~+-0.000184
88 | —0, 000120 66 | 0. 000140 || 76 | +4-0.000162 86 . 000166
57 | —0,000120 (| 67 | +0.000141 || 77 | -0. 008154 || 87 | +-0.000167
58 ) ~0.000120 || 68 | -4-0.000242 || 78 | -+0. 000156 || 88 0.000168
59 | —0.000120 || 69 | -+0.000143 || 79 | +0.000157 || 89 | -+0.000170
gef Wmet.ho‘i quite different in practice for determining the donsity Qf
“Wa ! f
"ersit‘ ter Iha.s been suggested by Prof. qucott Glbb.s, of Harvard U.m
y Y- 1t depends upon the determination of the index of refraction
88.th ans of an angular instrument similar to the sextant. As all navi-
can tl;s are familiar with the use of the gextant, and as the observation
of thee'made Without hinderance from the motion of the ship, this form
ny

strument may be found to possess certain advantages.
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NoTE IN 1876.—When the table of reductions for temperature above
given was, constructed, the investigations relative to the same subject
made by Thorpe and Rucker (RoyalSociety’s Proceedings, January, 1876)
were not known. The following comparison of the results of the experi-
ments on'the thermal dilation of sea-water,as taken from Professor Hub-
bard’s tables, and as derived from the results of Thorpe and Riicker,
shows the differences within the range of temperature covered by our
table of corrections:

g Volume.

2

£

& Tho:

g Hubbard. an

& Riicker.
(-]
50 0. $9895 : 0. 99902
55 0. 99943 ° 0. 99946
60 1. 00000 1. 00000
65 1. 00067 1. 060059
70 1. 00142 1. 00127
% 1. 00221 1. 00205
80 1. 00309 1. 00280
85 1. 00402 1. 00364

DEPARTURE OF THE VESSEL FROM WILMINGTON,

At 4 p. m. July 29, 1880, the Fish Hawk left the builder’s yard for
Newport, R. 1., the headquarters of the Commission for the season.

The hatching machinery was not entirely complete, but the dredging
apparatus was in place, and it was considered advisable to leave at once,
returning for the remainder of her hatching outfit after completing her
work of deep-sea exploration for the season. ‘

The weather was clear and pleasant, with a gentle breeze from N'W.
The vessel attained a speed of 7 to 8 knots during the night, the engines
working smoothly. Passed Cape Henlopen at 11.20 p. m., Absecon at
4.30, and Barnegat at 8.35 a. m. July 30. The position at noon was
latitude 400 06’ N., longitude 73° 09’ W., 177 miles from Wilmington,
giving an average speed of 8.5 miles per hour.

At 5 p. m. passed Fire Island light-house, and between 5 and 6 ob- -
served azimuths of the sun on such ceurses as we would require during"
the trip for the purpose of ascertaining the deviation of our compasses. -
July 31, at 12.25 a. m., passed Montauk Point, at 3.30 Point Judith, ab

- 4.15 Beaver Tail, and at 4.40 a. m. anchored in Dutch Island Harbor fol'
the purpose of cleamng and painting ship.

Monday, August 2, got under way and steamed to Newport, the head-
quarters of Commission, and reported for duty in connection with deep-
sea exploration. -

The weather was unsettled and rainy during the 3d, 4th, and 5th7
elearing during the night of the latter date, and on Friday, the 6th, we
left the wharf at 8.35 a. m., with the naturalists on board, for our ﬁrﬂ
dredging expedition of the season. It wasan experlmental trip for the
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P“l‘pose of testing the mechanical appliances, which were mostly new.
Tee hauls of the dredge and three of the trawl were taken in the
channe] t, the westward of Canonicut Island, in from 8 to 12 fathoms
of water, returning to port at 3.58 p. m.
. Slight modifications were found necessary in the arrangement of lead-
1ng blocks, accumulator, &e. . The sounding apparatns was easily opera-
by one man, doing its work satisfactorily. In fact, the experience
of the day satisfied us that with the modifications mentioned above,
the 2pparatus would answer the purpose for which it was designed.

Six hanls of the dredge and trawl were taken on the 7th, in the
channe] between Fort Adams and the Dumplings, in from 17 to 27 fath-
Y8 of water. Gireat numbers of specimens were taken, sufficient to-
d:ep the scientific corps fully employed in the laboratory for several:

ys.

On Friday, the 10th, the weather being favorable, the ship was swung
un.der Steam, and azimuths taken on every point to determine the devi-
ation of compagses.

ursday, August 12, took six hauls of the dredge and trawl in the-
sound, aboy three miles to the southward of Brenton’s Reef light-ship,
n frf)m 16 to 19 fathoms. The trawl fouled a wreck during the days
Letau?ing us several hours in vain efforts to clearit. Failing in this, we
°Ve in all slack line and backed the engines till the dredge rope parted,
108i0g the trawl and about 15 fathoms of rope. _
i) Ve hauls of the trawl and dredge were taken on the 13th, about 5
fag ;38 %o the southward and eastward of the light-ship, in frqm 18 tq 20
in fOlns; and seven hauls on the 14th, in the vicinity of Point Judith,
. oI 18 t0 19 fathoms. Kour hauls were taken in various localities.
o Barragansett Bay on Monday, the 16th, and on the 17th, eight hauls.
ligh r?"fn’s Ledge, from 8 to 12 miles SW, by W. of the Vineyard Sound.
§4t-ship, in from 11 to 22 fathoms. |
ednesday, August 18, took four hauls of dredge and trawl, about.
iles 8.8E. of Block Island, in from 27 to 29 fathoms of water..
; Ursday and Friday, the 19th and 20th, the naturalists were occupied
ag :‘ €xamination and preservation of specimens. Saturday, the 21st,.
ond 982y and rainy, the weather clearing during Sunday, and on
ointay’ the 234, three hauls were taken between N arragansett Pier and
Judith, A heavy swell prevailing in that locality, we ran into-
fa:li&gansett Bay, where four hauls were taken in from 11 to 15
ms,
ea:‘tl;u:gay » the 24th, five hauls were taken from 1 to 3 miles to the
ing qu of Blocl.( Island, in from 13 to 22 fathoms, and on the follow-
Squauy gﬂe‘ haul in the same vicinity, when, being overtaken by a heavy
OF Wind and rain, we were forced to stop work and start for port-
after we l:zaVY rain and a dense fog all the way in, the weather clear%ng‘,'
day by 4 h&Ched the harbor. We were detained in port the following:
€avy swell in the sound, and, on the 27th, finding an wncom..
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fortable sea outside, we ran into the Sakonnet River and took ten hauls
of the dredge and trawl between its mouth and Gould Island.

The naturalists were employed in the laboratory on Saturday, and we
were detained by unfavorable weather on Monday, but Tuesday, the
31st, was more favorable, and ten hauls of the trawl and dredge were
taken in the channel between the Dumplings and Beaver Tail, and
various localities in Narragansett Bay, in from 8 to 27 fathoms. On
the following day, September 1, ten hauls were made between the
Dumplings and Beaver Tail, in from 3 to 20 fathoms. The naturalists
were occupied the following day in the laboratory, and on the 3d six
* hauls of the trawl and dredge were taken at the entrance to Vineyard
Sound, from 3 to 4 miles to the southward of Cuttyhunk, in 17 fathoms.

At 3.30 p. m. we started for Wood’s Holl, arriving at 4.30, when pre-
liminary examinations of the harbor, &c., were made, with a view of
stationing the ship at this place for codfish hatching during the coming
winter. ) »

At 515 p. m. left Wood’s Holl, and started for latitude 40° 04’
N., longitude 70° 23’ W., the locality where the first tile fish (Lopho-
latilus chameleonticeps) were reported to have been taken. We passed
Gay Head at 7.05 p. m., and slowed down to about 3 knots between
that point and No Man’s Land, to allow surface towing by the natural-
ists, which resulted in the capture of some interesting specimens. The
vessel was then put at a speed of 8 knots per hour for the night, in
order to reach the desired position at daylight. The wind was light
to moderate from SW., but there was quite a heavy cross swell from
SE. to SW., increasing as we left the land, and, during the latter
part of the night the vessel was rolling and pitching in a most lively
manner. * ,

At 4.50 a. m., September 4, stopped, latitude 40° 04’ N., longitude
700 23’ W., cast the lead in 65 fathoms’ sand, and lowered the
trawl with most satisfactory results. Four miles south we found 192
fathoms; eight hauls were taken during the day between the depths
above mentioned.

The results were remarkable, and the temptation to seek greater depths
almost irresistible, but we had 300 fathoms of dredge rope only on the
reel, and were obliged to confine ourselves within moderate depths.

‘The bottom and intermediate temperatures were unreliable owing t0
the use of the Negretti-Zambra deep-sea thermometer in a sea-way, the
motion of the vessel being liable to capsize it at any time. It was the
results of this day’s work that led us to devise some plan by which this
admirable thermometer could be used under all conditions of wind and
weather. v

The sounding and dredging apparatus which had bheretofore been used
in depths of but 30 fathoms or less, worked so well that we concludefi
to double their present capacity by adding to the length of rope and
sounding wire,
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At1.40 p. m. we started for port, about 100 miles distant. The
Weather wag clear at this time, but about b p. m. a heavy bank rose
Tapidly ahead, the wind veering to NW. At 7 p. m.the sky was
entirely overcast with a light mist and drizzling rain, and at’ 10 p. m.
a dense fog closed in. The speed was reduced and the fog-whistle
Sounded at short intervals. . '

At 3.30 g, m., September 5, stopped near Brenton’s Reef hght-.shl'p to
Wwait for daylight or the fog to lift; and, although frequently within a
Ship’s length of the vessel, wve could not see the lights. In fact, we
faw the vesgel Lerself for an instant only, after daylight, when we

Were lesy than a hundred feet from her. I mention this as an illus'tra-
t\lon of the density of coast fogs and the difficulties attending naviga-
tion durj

ng their prevalence. ) )

After daylight we ran in by compass, catching an occasional glimpse

‘;f Points ag we passed up channel, and finally arrived at the wharf at
15 Q. m,

We were employed Monday and Tuesday, the 6th and 7th, coaling
Ship; Were detained by unsettled weather till the 12th, when, at 6.40
P. ., wg Jefg port for another off-shore trip. o
ile in port we doubled the length of our dredge rope by BPIICIPg
300 fathoms to that already on the reel, increased the length of wire
on the Sounding machine to something over 600 fathoms, and adoptec}
3 simple Spring catch or detaching arrangement by which the Negretti

. Zambm thermometer could be held firmly in position until the proper
Rme to register tho temperature by reversing it; this being accom-
Plisheq (as explained in the description of the Negrette & Zambra ther-
Mometer ag ngeq by us at present) by sending a small weight or mes-
Senger down on the wire, detaching the spring catch by impac.t, and

®elng the upper end, when, being inclosed in a metal case Without

Ouyancy, i promp tly reverses, thus registering the tempe'rature:

At 535 u. m. on the 13th we cast tho lead in 100 fathoms—latitude

400 g N., longitude 700 57/ W.—and sent the trawl down.. l\j*lne

8uls were talen during the day in from 835 to 325 fathoms, within a
1U8 of 7 or 8 miles, everything working satisfactorily in depths less
an 200 fathoms ; but our first attempt in deeper water resulte(} in
Rumeroyg kinks in the rope and several turns around the trawl, which,
of Course, came up empty. A little caution in paying out the rope was
all thag Was necessary, and we had no further trouble from those causes.
¢ had PI'OVided‘ ourselves with a quantity of menhaden for bait,
5od, during the morning, set a trawl line in 126 fathoms—latitude 39°
o7 070 N, longitude 700’56' ‘W.—for the purpose of catching tile-fish
(LOPhOZatilua chamwleonticeps). The line was down 45 minutes, and on
Auling j up three tile-fish were taken. Three more got off the hooks
" coming to the surface and were lost. There were numerous skate
ad hake on the line, and the bait was gone from most of the hooks.

he line wag get again in the afternoon in 250 fathoms—Ilatitute 39°
S. Mis, 110—_3
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48{ 30/ N., longitude 70° 64/ W.—without success, so far as tile-fish were
concerned. There were, however, several hake and skate taken, show-
ing that the line reached the bottom.

One of the tile-fish taken in the morning was boiled for dinner and
served with egg sauce. Thoflesh was white and firm, bearing a strong
resemblance to codfish in texture and flavor, though somewhat coarser.

‘Work was continued till 6 p. m., when the vessel was headed for port.
It was evident, from a rapidly falling barometer and other indications,
that a change of weather was impending. At nine o’clock the sky was
overcast, threatening rain.

At 1 a. m. on the 14th the wind veered to northwest with thick rainy
weather. 'We made Block Island light at 1.45, and at 2.40 werestruck
by a furious squall of wind and rain, with incessant thunder and light-
ning, followed by a dense fog. Between three and four o’clock, while
passing several wiles to the eastward of the island, a large pyramid of
light was observed on shore, penetrating the dense fog and illuminating
our surroundings, increasing the range of vision from a few yards to at
least half a mile in every direction, and toward the island to & much
greater extent. Weo could not detect a distinct flame or discover the
source of light, but learned subsequently that it was caused by the burn-
ing of a hotel. The possibility of penetrating and illuminating a dense
fog by the use of powerful lights was practically demonstrated by the
occurrence above mentioned.

The wind veered to the northward and eastward, increasing rapidly,
till at 7.15, upon our arrival in port, it was blowing a gale, which con-
tinued with greater or less violence till the 16th, detaining the vessel in
port.

Friday, September 17, was clear and plea.sant; with light winds.

At 10.17 a. m. we left the wharf with a number of gentlemen on board,
and steamelt up the bay, where hauls were made with the beam trawl,
otter trawl, dredge, and rake dredge. Our system of sounding and
taking serial temperatures, the preservation of specimens, &c., were ex-
plained to the guests, and at 4.15 p. m. ye returned to port.

The 18th and 19th were occupied by the naturalists in preserving speci-
mens, and we were detained on the 20th by fog.

At 9.15 a. m. on the 218t we left the wharf and steamed to the south-
ward of Block Island, where we took five bauls of the trawl and dredge
in from 11 to 19 fathoms water. A heavy southwest swell made it ex-
cessively uncomfortable on board, and, at times, almost impossible to
carry on the work. We returned to our wharf at 7 p. m., the results of
the day’s work having been very satisfactory.

At 11 a. m. on the 22d we left for Wood’s Holl with the Commlssloner
on board, arriving at 4.15 p. m. An inspection was made with the view
of establishing an experimental station for codfish hatching during the
coming winter.

We left Wood’s Holl at 1.15 p. m. on the 23d, arriving in Newport at
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5.30 P. m., when fires were hauled to clean the boiler, and this opportu-
Nity was taken to make some needed repairs to machinery, which were
Completed on the 25th. v
Teéparations were made for an off-shore trip on the 26th, but we were
detaineq by unsettled weather, fogs, or strong winds till October 1, when
3t 4.30 p. m. we left the wharf and proceeded to sea.
The local deviation of our compasses was accurately obtained and tab-
ated upon our arrival at the station, but later in the season it became
evident tha it wag changing, at least, on the north and south courses,
and, to ascertain the actual error, azimuths were observed on the points
etween 8. and SW. and N. by E. to NNW., the result showing a de-

Crease of 20 to 30 on those points. ‘

hen the above observations were completed we steamed to the south.
¥ard, and at 5.40 a. m. on the 2d cast the lead and put the trawl over,
I latituge 390 46/ N.,'longitude 71° 10’ W., in between 300 and 400 fath-
oms, bringing up a heavy load of soft mud. with but few specimens.
e depth wag uncertain, as the sounding-wire parted at 310 fathoms
before reaching bottom. ) '

t8.40 g, m, the trawl was cast again in latitude 39° 46/ N,, longitude
710 o5/ W.,in 487 fathoms, mud and small stones. A large number and
great variety of specimens were brought up.

At 11,23 o, m. the trawl was cast again jn 39° 52¢ 20"/ N., 70° 58’ W,
312 fathoms, bringing up mud, sand, and a few small stones.

Another haul was taken at1.10 p. m.—latitude 39° 53’ N., longitude 70°
88 30 W.—in 365 fathoms, sand and mud ; and another at 3.17 p. m.—
latitude 390 5: g N., longitude 70° 59’ 45" W.—in 238 fathoms, sand

ud myg, The hauls were all successful, but the last was the largest
f the Season, both in numbers and species. The weight in the net was

© great that it required considerable time and great care to land it
Safely on decl, This being accomplished, we started at 5.25 p. m. for
POrt, arriving at 5 a. m. on the morning of the 3d.

The 4th anq 5th were occupied in coaling ship; the 6th in taking on.

t.O&rd Specimens of natural history, the result of the season’s work, des-

1ned for New. Haven and Washington, and making preparations for sea.

atét 6.05 a. m., October 7th, we left Newport for New Haven, arriving
50 p. m., and remained over night.

The articles consigned to Prof. A. E. Verrill were delivered, and, at
a.t 9 % m., October 8th, we left for New York, arriving at the navy-yard

““Y P. m., where we took on board a supply of paymaster’s stores,
Waters &c.
We left at 4.20 p, m. on the 12th for Wilmington, Del., to complete
;;mtchmg lachinery left unfinished ‘on our departure in July.
Wag ef\’&featper Was clear with a moderate gale blowing from NW. It
8m a1air wind, however, and by hugging thecoast we had comparatively

00th water tin We opened out Delaware Bay, where we encountered
©avy sea, which tested the strength and weatherly qualities of the

ul

Vesge]
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At 8 a. m. on the 13th we passed inside the capes, and at 4.30 p. m.
arrived at the Pusey & Jones Company’s works, Wilmington, Del.

‘Work was resumed at once on the hatching machinery. Some slight
repairs were made about the engines, and such modifications as the
season’s experience suggested were adopted.

The work was completed on the 13th of November, and at 8.50 a. m.
on the 14th we left for Washington, D. C.

The weather was unsettled, and finding cautionary signals flying at
the cape we deemed it advisable to wait for a change. We anchored
inside the breakwater at 4.30 p. m., remaining till 7.60 p. m. the follow-
ing day, when, the weather having partially cleared, and the cautionary
signals lowered, we got under way and proceeded to sea.

After clearing Cape Henlopen a course was laid which would carry
the vessel off shore, intending to make a depth of from 100 to 200 fath-
oms water by daylight, when we proposed to try the dredge and trawl.

We encountered a heavy southerly swell during the night, but it
moderated towards morning, and at 9.20 a. m.—latitude 37° 26/ north,
longitude 74° 19’ west—cast the trawl in 56 fathoms, sand and shells.
Six hauls were taken during the day, in from 300 fathoms down to 18,
with most satisfactory results ; several new species were added to the
marine fauna of the coast, and some were found new to-science.

The last haul in 18 fathoms was taken after dark for the purpose of
ascertaining whether a greater number of fish would be taken than dur-
ing daylight. Wesaw no perceptible difference, but a single haul would
hardly be significant either way.

The trawl was up at 7.30 p. m., and the vessel headed for land, pass-
ing inside the capes of the Chesapeake at12.55 a. m., the 17th. At 10.45
a. m. we anchored off Saint Jerome Creek, and sent a party in with the
steamn cutter to bring out a barge belonging to the Commission, which
we were directed to tow to Washington. They found her lying in a
bad position, pretty well filled with water, and the tide ebbing and flow-
ing through the open seams in her sides and bottom.

The water was finally bailed out, the worst leaks temporarily stopped,
and at high tide, about 2 a. m. on the 18th, an attempt was made to
tow her out; but the channel had become filled with sand, making it
narrow for her to pass.

She was taken back to her old station and anchored again, and, at
low tide, all our available force was put to work with shovels to widen
the channel. It was high tide again between two and three o’clock in
the afternoon, when we succeeded in getting her out, reaching the ship
at b p. m., having kedged off against a fresh northeast wind, and quite
a heavy swell. As soon as the barge was fast astern the boats were
hoisted and we got under way for the Potomac.

It was blowing a moderate gale from northeast by this time, with
drizzling rain, and the night was intensely dark ; the sea was quiterough,
causing the vessel to roll heavily, and soon ﬁllmg the barge with water-
‘We had two hawsers fast to her, but one parted when we were off Point
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L()Okout; the other held, however, and at 7.25 p. m. we anchored in Corn-
ﬁ.eld Harbor for the night. The wind had backed to northwest by this
?’lme’ and was blowing a fresh gale, causing quite a swell, but we rode
1t out, very comfortably. Working parties were kept bailing the water
out of the barge during the night.

© got under way at 6.35 a. m. on the 19th, and, with the barge in
tow, started for Washington.

At 8 a m, the United States Fish Commission steamer Lookout
Steameq out of Saint Mary’s River, and coming within hail informed us
that ghe had a mail for the ship. It was still blowing fresh, with a heavy
SWell in our exposed position, so she was directed to follow us underthe

€@ of Piney Point, where the mail was transferred, and she was directed
t male tp best of her way to Washington. We were obliged to run
at about halr 8peed, owing to the bad condition of the barge, and work-
108 parties were pumping and bailing during the day. At5.20 p. m. we
anchored off Tngjan Head for the night.
At720a, m. on the 20th we were under way again and arrived at
*he navy yard, Washington, D. O, at 1.40 p. m.

.2 Specimens of natural history and other articles consigned to the
fmlthsonian Iostitution werelanded on the 22d. We coaled ship on the
26th and o7, '

TTangements were made with the authorities at the navy-yard to
°““?k the main deck, and the crew were actively employed refitting ship
until g 4, ., December 4, when we left for the Lower Potomac on duty
annich with the artificial propagation of oysters at Saint Jerome

eek,

At 7.15 P. m. anchored in Saint Mary’s River for the night. At 8 p.
™. the Lookout arrived and anchored near this vessel. The weather
Was thick and rainy, with a fresh breeze from the eastward.

On Sunday morning, December 5, the Lookout went into Smith's

Teek, where she could find a more secure harbor, and this vessel fol-

loweq l}er on the morning of the 6th, the weather still rainy and unset-
e’l" With a heavy swell in the bay. : :
pla he object of the expedition was to dredge a quantity of oysters apd
Ve;tl.t thfim at the station in Saint Jerome Creek, for the purpose of in-
sumlgatxon and artificial propagation during the following spring and
the ,;ner 3 b111‘:‘unfavora,ble weather forced us to seek a ha-rbor,. and on
cold th the wingd veered to northwest, blowing a fresh gale, with very
Weather, ice forming rapidly. On the 9th, when the gale moder-
te 4, the Oyster-pond was frozen over, obliging us to abandon the at-
Pt to carry out the object of the expedition at that time.
ratzswas desirable to test the practical working of our dredging appa-
Wonr and. for that burpose we put it in operation on the banks be-
€en Smith’y Gree) and Point Lookout for about three hours, the result

ng 75 b, ot
able Oyster:he'ls of oysters, dead shells, &c., and 25 bushels of market |
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Having satisfled ourselves as to the working of our apparatus we
started at 1 p. m. for Washington, anchoring at 9.20 p. m. off Nanjemoy
Point for the night. The weather was clear and cold, ice making rap-
idly along the shores.

At daylight on the morning of the 10th we got under way and steamed
up the river. At:9.30 spoke the Lookout off Quantico. They reported
the river frozen above that place, and that they were unable to go any
farther. We then steamed up to Stump Neck, but were obliged to re-
turn, the sharp young ice cutting the unprotected planking of the ves-
sel’s sides like a knife.

Having anchored off Quantico, the Lookout, which was short of coal,
was taken alongside and a sufficient quantity transferred to her bunk-
ers. I took the train for Washington to confer with the Commissioner
as to the future movements of the vessels, and, returning at 12.30 p. m.
the following day, both vessels were got under way for Norfolk, Va.

There was considerable floating ice about us at this time, and the
river was frozen over both above and below. The ice was not more
than 2 inches in thickness, and our engines wounld haveforced us through
it without the least difficulty, but, owing to the fact that our metal
sheathing was below the water line, there was every probability that
the vessel would sustain serious damage if we made the attempt.

Fortunately the Lady of the Lake, an iron steamer, was seen approach-
ing, and following in her wake we finally reached clear water and
arrived at our destination, the Norfolk navy-yard, at 7.50 a. m. on the
12th, with the Lookout in company. Both vessels were carefully ex-
amined on the 13th to ascertain the damage by ice. This vessel was
repaired by the naval constructor at an expense of $285. The Lookout
was repaired by our own mechanics without expense to the government. .

The weather during the remainder of the month was unusually severe;
pavigation became very difficult in the Potomac, and considerable ice
formed even in Norfolk.

‘We were actively employed, when the weather permitted, in painting
and refitting both vessels, the work being in progress at the close of
this report, December 31, 1880.

REMARKS BY MR. RICHARD RATHBUN ON THE SOIENTIFIC RESULTS
OF THE SEASON’S EXPLORATIONS.

The explorations carried on in Narragansett Bay, and to the eagtward
and southward of Block Island, demonstrated the existence of a faun®
similar to that previously discovered by the Fish Commission, in and
about Vineyard Sound (1871 and 1875) and in Block Island Sound and
the neighboring regions (1874), the species differing more or less, hov-
ever, according to the depth and character of the bottom on which they
lived. No new species of fish were found in these inshore dredgings, and
most of the invertebrates obtained were identical with already know?
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Bpecies, ‘Sufficiently large collections of fish and invertebrates were
Tnade to properly illustrate the fauna of the region.

The three trips of the Fish Hawk to the inner edge of the Gulf
Stream slope, on September 4 and 13 and October 2, resulted in f:he
discovery of 3 new and exceedingly rich marine fauna, quite excelling
anything hitherto encountered by the Fish Commission off the New

ngland coast. In fact, the region opened up by these off-shore dredg-
088 may be fairly regarded as the most interesting and prolific of any
Yet explored upon our northern coasts, both as regards the number of
Species found and the abundance of specimens. Several hundred spe-
cies of both fish and invertebrates were taken by means of the dredge
and beam trawl, the larger share being new additions to the fauna of
Southern Now England, and a considerable proportion entirely new.to
Spience. The bottom appeared to be nearly continuously covered with
life, ag the dredge and trawl seldom came to the surface without a load
Of interesting forms, demonstrating that the region was eminently well
fitted ag g feeding ground for fish, of which several edible species were
taken by the Fish Hawk. |
Attention was first called to this region in the winter of 187 8—379, by
the discovery there of a new species of food-fish—the so-called tile f}sh
(Lopholatilug chameleonticeps Goode and Bean)—by a Gloucester fishing
s.chooner, commanded by Oaptain Kirby. This fish, which is quite uD-
h,ke any other species occurring on the New England coast, ranges in
Size very much like the cod, specimens having been taken weighing all

be way from 3 t0 60 pounds. Its flesh is white and firm in texture, and
by many who have tried it is considered good eating. It can be salted
and dried like the cod. :

The majn object of the Fish Hawk, in visiting this section of the Gulf

"tream slope, was to ascertain the distribution and abundance of the
tile fish, and the character of its feeding grounds, which, as stated above,
Were found to be very rich. A comparison of the various animals ob-
tained from there with those brought in by the Gloucester fishermen
from the great fishing banks off Nova Scotia and Newfoundland indi-
cates that a close resemblance exists between these two regions, aqd veory
™any of the species of animals are identical in both. As the tile fish
Cannot be taken in the dredges and beam trawls commonly used in ex-
Dloring the sea bottom, an ordinary cod trawl-line, with several hundred

00ks, baited with menhaden, was set for about an hour in 100 fathoms

. ater, on one of the trips, and three fine specimens secured, togethgr
With other species of bottom-feeding fish. Otherwise, the natural his-
tory Investigations were conducted entirely by means of the dredge
nd beam trawy,

. The bottom in the region explored, which, beyond the 75 to 100 fz.a.tho.m
flne, forms quite g rapid slope, differs considerably in character in dif-
~rent localities, In some places it has a smooth surface, formed of fine
Compact 8and, with more or less mud and fragments of shells, and some-

i
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times with small stones. In others it consists of softer mud and sand,
or is covered with broken shells and great quantities of sponges, hy-
droids, and worm tubes. Both the sand and mud generally contain a
large percentage of caleareous foraminifera, some of which are of un-
usually large size. The mud in some places also yields innumerable
quantities of large sand-covered rhizopods, which vary greatly in form,
some being irregularly branched or rudely stellate, and others simply
rod-like, and measuring at times nearly an inch long.

An especial feature of several of the muddy localities was a large
round worm tube, resembling a goose-quill both in texture and consist-
ency. These tubes, which belong to a new species of the genus Hyali-
necia, often came up by the thonsands, sometimes composing fully half
the contents of the trawl. They frequently measure over a foot in length
and are nearly straight, but somewhat larger at one end than at the
other. They live free upon the bottom, probably, as a.rule, lying flat
upon the mud, the worms being able to drag them about. These tubes
afford attachment to many species of invertebrates, belonging to the
groups of hydroids, actinians, and sponges. Another common inhabit-
ant of the muddy bottoms, giving shelter to numerous species of worms,
actinians, ‘and mollusks, was the beautiful gorgonian, or bush coral,
Acanella Normani, previously known from the northern fishing banks.
A large cup coral of rather fragile texture, the Flabellum GQoodei, oc-
curred abundantly on some of the muddy bottoms, and was taken in
large quantities, though generally in a fragmentary condition.

The mollusca were the most prolific of all the groups, as regards the
number of forms taken, 175 species having been secured on the three
trips. Of these, 115 species were new to the fauna of Southern New.
England, and 48 species entirely undescribed. Among the mollusca
were 8 species of cephalopods, including 3 genera new to the New Eng-
land coast. One of the species was a large and curious form of Octopus
(Alloposus mollis), with the arms joined together by a web. Many frag-
ments and several nearly perfect specimens of the paper nautilus (A4r-
gonauta argo) were obtained from the deeper hauls. Some.of the species
of Octopus and squids were quite abundant.

The crustacean fauna of this region was very rich in the number of
species and individuals.. The majority of the forms obtained belonged
to the decapoda or higher crustacea, the species of schizopoda, cuma-
cea, and amphipoda being comparatively few in number, The echino-
derms were represented by a large number of species, many of which
were new to the region and to science, Several of the species of star-
fishes and ophiurans, and a species of crinoid (Antedon Sarsii) frequently
occurred in such extreme abundance as to form a very conspicuous feat-
ure of the hauls. One new species of starfish, the Archaster Ameri-
canus, sometimes appeared by the thousands, and other new species, as
well as several species previously known only from occasional specimens
brought in from the fishing banks off Nova Scotia, were very common.

About 50 species of fish were taken in the beam trawl beyond the 100-
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fathom line, the larger proportion being new additions to the fauna of

Outhern New Ep gland, and including at least 5 new genera and 1‘8 new
Species. One interesting form was the pole flounder, common in Fhe
deeper parts of Massachusetts Bay and the Gulf of Maine, and of which
both young and adult individuals were secured. .

At each dredging station, collections were made with the towing net,
Which js designed to scoop in the free-swimming forms, living at the sur-
face anq at intermediate depths. It was used at the surface, at depths
of 5 and 19 fathoms, and near the bottom, for the latter purpose having

€en attached to the dredge line a short distance above the dredge or
traw], The animals obtained by this means were mostly jelly fishes,
Pteropogs, heteropods, salp® worms,-larval crustaceans of the higher
Orders, anq copepods, the latter frequently occurring in countless num-

©IS.  They serve as food for the surface-swimming fish, such as the men-
haden ang mackerel, :

any of the species found in this new faunal region are arctic, or be-

!Ong to the colder waters of the Atlantic coast of Europe, or to the Med-
Iterraneqy, Others again are more tropical, being related to southern
Or Wegt Indian forms. Some of the commoner forms of crustacea and
echinodermg are identical with species described from off the Florida
®0ast. The gurface species belong mainly to the Gulf Stream fauna.

© mags of material taken on these three trips was very great, fill-
8everal hundred jars, and a greater _number of small bottles a..nd

Olneopathic vials, as well as many large tanks. The proper working
UD of this materia] requires the expenditure of much time and labor, and
While severa] hundred species have already been recognized and d<‘3-
Seribeq, large quantities of the smaller and more obscure forms still await
elaboration.
. Thefew dredgings made November16, off themouth of Chesapeake Bay,
0 depths of 18 to 300 fathoms, gave very interesting results, especis?,ﬂy
' the greater depths, where nearly all the species secured were identical
"1t those from the more northern localities, the character of the bottom

®lng also the same. A large amount of material was obtained for a
single day’swork. All the species have nob/yet been worked out, but the
!dentifications, so far as they have been made, indicate that the several
8roupg of invertebrates are represented by about the following numper
Ol'species : The mollusea by 48 species, including three species of squids
and two of Octopus; the echinoderms by 19 species; the polyps by 6
Sbecies; and the Lydroids by two species. The singular tube-dwelling
orm of the north, Hyalinecia artifex, was also very abundant in this
Tegion, as were other associated species of worms,

ing

Synopsis of the steam log of the United States Fish Commission steamer Fish
Hawk, for the year ending December 31, 1880.

Stroke of piston I feBt. ... eeeeearen e caanaranns 2%
Umber of condensing cylinders. . .. .... eeeeenaas 2
lameter of condensing cylinders ininches............ 22
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Mean point of steam cut-off from commencement of stroke

of pistonininches...... ... iiiiieiiiian, 10. 89
Mean number of holes of ¢ tlirottle” valve open.. ..... 2.47
Mean vacuum in condenser, in inches of mercury....... 23.51
Meansteam pressurein boilers, whileengines werein oper-

57 (¢ o 26. 25
Mean temperature of engine-room..................... 88.8
Mean temperature ondeck......cooueeiiii ol 58. 4
Mean temperature of injection water............ ceree 60. 38
Mean temperature of discharge water............... 85.52
Mean temperature of feed water...... ................ 86.7
Total time fires were lighted, in hours and mmutes 2, 333. 45
Total time engines were in operation, in hours and min-

BB . et tecaae e cesacaencncates eavesnannnacnnnas 437.04
Total time engines were in operation,in hours and minutes

while dredging. .. ..o civeeenvnniaieiienes haesnanan 100.15
Total number of revolutions, port engine. ... .. ceesennnn 1,772,970
Total number of revolutions starboard engine......... 1, 394,190
Mean number of revolutions per minute en route...... 84.16
Mean piston speed, in feed, per minute............... 378.68

"Total number of kpots ran.......oooiiiienae ot 2, 825
Mean number of knots run per hour........ yaeesnennen 6. 56

. Mean number of knots per hour en route........... .. 9,02
Tons of coal consumed for engineer department ........ 239575y
Tons of coal consumed while engines were in operation. . 1255—‘,?—“1%
Tons of coal consumed for galley. ..............._... 81333
Tons Of Tef188. v .o oiemmreceiainetie iaeienaccenncnnn 5613353
Mean number of pounds of coal consumed per hour while

engines were in operation.. ............. ... ..., 657. 95
Mean number of pounds consumed per square foot of

grate. ...... foc rereasassneccsenanaan M et 14.1
Total number of gallons of oil consumed.......... .... 149. 76
Total number of pounds of tallow consumed........... 121
Total number of pounds of wiping stuff consumed...... 117.75
Mean draught forward, in feet and inches......... e 7 13"
Mean draught aft, in feet and inches.................. 7 4
Number of 8CTeWS.......ccoventereecnnan Gemereveanas 2
Kind of..conoe oo it e True.
Mean piteh, in feet and inches...... ...cvoaiiialoon 127 3/
Diameter of screws, in feet andinches................ 6/ 8
Length of screws, in feet and inches, parallel to axis.... 20/
Numberof blades.......c.cuiiiiiiiiiirreninnnnans 4
Mean indicated horse-power............coeees seencens 186. 7
M4ximum indicated horse-power... ...........cc..... 222, 92
Mean number of pounds of coal per horse-power.....--. 3.32

Maximum number of pounds of coal per horse-power.. 3.9
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Maximum number of pounds of coal consumed per square

£008 Of grate. ... ...... c.oeeeeeeenene. 18
aximum speed attained under steam alone, in knots per
our............... eeeeenns 10,52
Number of hours maintained..........ciaeianann .- 9%
State of sea,. N AU Smooth.
aXimum slip of screws in PEr Cent......e.eeeeessse- 17.08
Maxlmum number of revolutions per minute.......... 105
ean slip of screws in S e 1) TN 12.1

Tadle of distances madc under steam by the Uniled States Fish Commission steamer Fish
Hawk, for the year 1880,

“Whore bound. Distance.

E From Wummgum, Del., to Newport, R. I-}

n

Dr g “D nlz’oorings of tmn vessol

. 438
mWoodsHoll ...... 8

Oot, NeWport, ReI.eeemeaananns

Nov, do S X 148.5

BYY-YArd 10 Boventh street WHAKT +ovaveves-neseeeomreeeasesasensesnsnnsse . 2

Dee, 21 sev‘m‘h street whnrf PO NBVT-FBIA . coveccnrnavnnnnonnsosconsssarsonannns . 03

6 | Bagan gton. . C. to Saint Jorome Cadk. 111111111 11T LI
a ------------- .

9 | Bmith's Cmok tg %:gb x:égnn.. . ree ......... 61

1
1; anﬂco to Norfolk, Va.
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Dredging and trawliug record of the United States Fish Commis
SEASON
£
-
E
Thermometer 2
Dato. nsed. % Locality.
St .
° -] C] .
5 ° = &
% &= g 14
1880,
Aung. 6! N. Z. 40007 surf.;| 770 | Beaver Tail Light, SE. by S., § milomag .10 a.m.| Ebb ....lg8
42668 bottom
8 d Beaver Tail Light, SE. } S.,3 milomag...|10.80 a. m.|..
1] Beaver Tail Light, 8 by E., 11 mile mag.{11.85 a.m.!..
[ Beaver Tail Light, S. by K., 1§ milemag.|[11.45 a. m.|..
6 N. end Dutch 1sland, 8., § mile mag 1 p.m.f..
[ N, end Dutoh Island, 8., 1 mile mag.. 1.85p. m,|..
T3 Fort Dompling, NW.by W.3 W.,§ mile | 8.45a. m.{..
mag.
Tieeedooeennneiald 177 Lot QO iiiirinievecicraacreaarmeasren 10.20 & m,
7| Fort Dampling, N. § E., 800 yards 10.40 8. m,
71 Fort Dumplln;{, NE,, 1} miles ... 11.06 . m.
7 Beaver Tail Light, W., 1 mile mag ...... 11.30 a. m.
71 Beaver Tall Light, N.NW., 1 milo mag..!12 m...
12 | Beaver Tail Light, W, 3 N., 1} mile mag.| 9.30a. m.
12 (. Brenton's Reef Light-Ship, N. Ly E., 1 {10.154. m.|.
mile mag.
13 84 | Point Judith, W.§ S,, 43 miles mag...... 10.50 a, m.|.
12040 cevaennn... 785 | Bronton’s Reef Light-Ship, N. § W., 23 1L30a. m.l..
miles mag.
12 |...doeeea........ 788 Brelil]ton’s Reef Light-Ship, N.'W. 3 W., 43| 2.35p. m.
miles mag.
12 ... do ceeenann.... 787 | Brentongs Roef Light-Ship, NNW.§ W.,[3 p.m.
4 miles mag.
Brentou's Reef Light-Ship, N.NW. 3 W., '10.40 a. m.
6 miles mag.
Brenton's Reef Light-Ship, NNNW.3 W, (11.05a. m.]..
0} miles mag.
Point Judith, W.NW.3 W, Ba miles mag [11.55 . m.{..do ..... 70
DPoint Judith, W. NW., 12} miles mag....| 1.10p.m.| H. W ._.I72
Point Judith, W, NW., 12 miles mag. . ... 1.60p.m.| Ebb ....[72
Point Judith, W. NW.4 W.,6milesmag| 9 a.m.ccc...... 71
Point Judith, W.NW.§ ., 6 miles mag| 9458 m.|ecccuu.... 70
Point Judith, W.NW.§ W,, 4 miles mag(10.250. m.|...o...... 71
Point Judith, W.NW,, 83 miles mag ....11 sm.|..oc...... 70
Point Judith, NW.by W.3 W., 23 miles |11.40a. m.].......... 70
mag.
Polnt Judith, NW. by W.3 W., 1} miles [12.10 p. m.
mag.
Point Judith, W.3 N., 13 miles wmag ..... 12.30 p. m.|..
Poplar Point Light, N. NW, § W, 2} [11.85a.m.|..
wiles mag
Poplar Point Light, W. by N., 2} miles [12.20 p. m.
wag.
Half%’Vﬂy Rock, W., 3 mile mag......... 215p.m.).cae..... 68
Half Way Rock, N, by E. } E., 2§ miles | 8.26 p.m.[....._.... 67
mag.
Cattyhunk Light, NE. by E., 83 miles (1116 a.m.|..c.cco.. 68
mag.
...... dO.seetieiiieee i eiiveeir s veee.o {1120 m.). ... ......[68
Cattyhunk Light, E.ZNE,, 73 milea mnf; .12 MofscenvaneaiGD
Cuttyhunk Light, NE, by E. § E., 7imiles 12.50 p.m.[.cc..-.... 70
mag.
Cuttyhunk Light, NE. by E. § E,,8 miles | 1.20 p. m.I.......... 70
mag.
Cuttyghunk Light, NE. by E., 12 miles | 1.65p. m.l..........170
mag.
810 Cutt)ghunk Light, NE. by E., 12§ miles | 2.15p. m.}.......... {70
mag.
811 Cuttghunk. NE.by E,, 12} milesmag....! 220p.m. . ccvace.. 60
812 Blocu Island Light, N. NW. } W, 20 j11.30am.;.....c.c...|70
miles mag.
813 | Block Islax‘xzd Light, NNW. § W,, 20 '11.55am.|.......... 70
miles mag.
814 | Block Island Light, NNNW. § W., 18 | 1 PMfeeeirnenn. 72
miles wag.
816 } Block Islaud, NW. by N, 17 miles mag..] 2.15p. m.)........ .72
816 | Breuton’s Reef Light-Ship, K. 3 S., 23 [10.25a.m.!.......... 71
wiles mnf. .
2300 cennnnn..... 817 | Brenton's Reef Light-Ship, E. § N., 8 111  am.|.......... 72
miles mag. t
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sion g ’
teamer Fish Hawk, Lieut. Z. L. Tanner, commanding.
OF 183y,
T&mpemtnm of wa.
T, m"erm(idlatae. o
—_— 4
o ]
. 3 @ ] L] Character of
$ |8 g § ) = bottom. ‘Wind. Drift. ‘What used.
- EEIR-NE AN
sla|l €& 84
w =]
Zl=|=]s|& &
\\‘
83 | Sand and shells .| NE.4...| cccvvreennnnen. Dredge.
8
8
8
103
12 | Gravel, sand,
and mud,
273 | Sand and shells.
2% {.-..do .
26i do .
%
17 | Sand.....c...... Tl Trawl, .
20 [....do.ceeennnen.. NW,2 . eceeiianaannan. Dredge.
19 |.---d0 - eeecnnnnn NW.2 . eeeeeercecacenns Trawl; trawlcaughtin
wreok ; parted rope.
1 | Mud............ NW.l. ) veiereennan.ons Dredge.
.| Trawl.
.| Dredge.
Otter trawl.
Trawl.
.| Dredge.
. wl.
. Dred;fe.
.| Trawl.
.| Dredge.
Traw.
Dredge.
07 Do.
K N R --e] 61 Do.
n Trfreeee -..| 60} Trawl.
0 ) - 68 Do.
L7 2 Nt Rt .| 82 Do.
o R N Y .| 60 Dredge.
o8 Do.
87 Do.
- " Dree
P go.
o Do.
Do.
07
p 62 b-> U VRN . . S, SW.2...!| W.NW.3milel Trawl; cameup torm
0o 188 | 103 [....d0 corrancannn SW.2...| SW.  mile....| Dredge.
e -| 46 283 |....do erunnnnnns SE.2....| NW.imile...| Do.
7 . ‘_5_0 283 |....dO coecnnnnnnn SE.2....| SE.j milo..... Trawl.
2 48 b7 S T 1 SN SE.2....] SW.imile....] Do.
% 48 | 29 [...d0.ccrenn.nn. 8.2..... SW. 1 mile....| Cheater rake dredge.
68 -| 66 84| ..do.eeeeen..- 8.2..... SE.} mile..... Dredge.
LER P ...l 6 10 |....do .eveevnnnn. 82..... SE. $ mile..... Do.
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Dredging and trawling record of the United States Fish Commission

BEASON
g
£
Date. The;x::dn.xewr ,§ Loocality.
C)
] =
s S .
] =1 k]
= ] g |4
1880,
Anug. 23 [ N. Z. 40007 saxf.; | 818 Brenton s Recf Light-Ship, E. ¢ N, 8} [11.20p. m.|.......... 72
42666 bottom.
23 [....d0 cuvueenn.... 818 Souﬁ: EndxlIopo Isle, SE. by E.3E.,$ |1 p.m.l..
Soutll Eng Hope Isle, N.NE., { mile | 1.40p.m.
South End Hope Isle, N. by E., § mile | 2.15p. m.|.......... 78
SoutlizEnd Hope Isle, NE.  milo mag 8 pmfe........ 78
N. nght Bloock Isla.nd, W. 48,13 mﬂes 12.85p. m.|.......... 74
N. Light Block Island, SW. } W., 1 mile [12.50p. m.|.......... 74
mag.
N nﬁ‘ém Blook Tsland W.§W. 3 W., 13 | 130 p.m........... 73
North Ligﬁt Block Island, W.NW. ¢ (240 p.m.|.......... 73
247....80 ceeeennenn. 827 V’orth fighq Blook Island, W.NW. % |8.05 p.m........... 71
25 |ce0ed0 eonnnnenns.. 828 Nortﬁ fight., Blook Tsland, SW. by W. 2 (1240 p.m |...o...... 70
27 | N. Z. 42668 surf.; | 829 Com;'omnt Book Nw. by N.,  mile 1046a.m.|.......... 63
40007 deep.
27 |.ecdOenatiann.. 830 W?:fhlnnd SE. b, $+E. %milo mn;z 11.16a.m.|.......... 64
27 |. North end Gould %slnn W, 850 [12.30p.m.|.......... 68
27 . 'Nonh end %}ould Island, W., 150 yards
27 L. South end Gould Island, W., 100 yards
27 |. Mc(,surry 's Point, W. SW., } mile mag..
27 |.- MoCnrrynP int, N iR, ]i e8 mag..
27 Black Point, W. tW 0 mBg........
27 |. Black Polnt, N by +W,, ¢ mile

Wooga ' Castle, W, b N., 1 mile mag....
Dumpllngn, N ty. iW 800 yards mag....

W 100 yards mag
Goat Isle i‘lgbz, NE. by ‘E . § mile

Goatglale Li% t, ENE.3 E, i’ mile muz.
North end Dyer’s Island, 3

miles maﬁ
North end Dyer’s Ialand, SE. j E. i mile
Prudence L!F t,N.§ W., milo mag .ee
Prudence Light, N. byE 4 miles
m
Hn]fgay Rock, N. 3 W,, 1 mile mag......
Bishop's Rook, E. ml em ...........
Fort pling, . ¢ mile
1 Fortﬁ)um E %mﬂe mag..| 0.
1 Bea.ver Tail ght, S 13 miles 10a m.|..do..... 60
1 Beavet Tall Light, 8. SW.2 W, 2} miles [10.85a.m.|..do ..... 07
1 Beavgr Tail Light, SW. by 8., 2 miles [10.50a.m.]..do ..... 68
1}....d0 .c.......... 854 Bea:gr Tail Light 8W. } 8., 13 miles (11.10a.m.| Ebb ....|6s
mag.
b U PO [ 855 | Beaver Tail Light SW. by 8., 2 miles [11.40 & m.| Ebb ....|70
D S PR 1 856 Be&vgr Tail Light 8W. § W., 1 miles 12.05p.m.l..do ..... 60
mag,
1{cedOuevecnnnnnns 857 | Beaver Tail Light, W.SW. § W.,14, milea 12 85p.m.|..do..... 69
mag.
1ceedO cvcennnnnnn. 858 Beavor Tail Light, W.NW.}$ W.,{ mile | 1.05p.m. Flood‘..lco
38|N.Z., 463003urf.; 859 Cnttyhunk Light, N. § W., 3 miles mag../11.20 & m.|.......... 68
40007 deep. .
3j...do..... p ...... 800 | Cuttyhunk Light, N. 4 W., 3 miles mag../11.65 s m.|.......... 70
Bl..do.eerainenn.n 861 | Cattyhunk Light, N.3 W., 33 miles mag. 12.20p. m.|........... 69 .
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sleamer Figh Hawk, Lieut,

CONSTRUCTION AND WORK OF FISH-HAWK.

Z. L. Tanner, commanding—Continued.

47

OF 1380,
\
Tor: erature
of wa.
xfntex-memm
. i8]
13143 |2| 8
el R |8 A
63
A i R ... o5
73 LY IS 70
n |l 4T ot
e . 70
7 ) -
il S
® e e 67
RLENR L) U O . eo
6 g | -
(14 68 |...... e
e || o
o .
L PRSI, ....l 85
68
71
1
7
n
73
71
71
70
&
67
&
&7
R O L e 67
o g i R
8 oy b
& oy | o
8 | m
07 ez H . gg
a1
AR
w | -
s | %
o - -lee.l 87
@ [ 67
o ... 88
------ ...| 67
B lotess|. . |g
S leleas]... | g
b 05 XTI 63
% (% |.....
L N

]
B
)
< Character of
- bottom. Wind. Drift. ‘What used.
g
<
a3
&
0 | Sand..cvaeeaann. 8.2..... SE. { milo..... Dredge.
6 | Mud........c... S.SW.8.| W.SW. jmile.| Trawl; oracked ther.
mometer No. 42688,
[ 3 IR (. IPPURRORN 8.8W.4.| W.by 8.1 mile| Trawl.
6 [-oed0 ceaeaencnn. S.5W.4.! 8W.3mile....[ Do.
| W.3mile..... Do.
.} mile ...} Dredge.
J NW.imile...| Trawl
NW. § mile ...| Otter trawl.
8.SW.3......- Dredgo.
T Blake trawl.
E.NE. }....-. Dredge.
Do.
Do.
Do.
Do.

173y

17
17‘

PN, 1 SRS [ N P
Gravel.......... NE. 8.
veer@0 covaner..o.| NE. 8 o
JE.8....
. SE. 8... N,
Var, 1..
E.2....
SE. 2...
E.1l....
K E1l....
Sand............ BE.1....
eee@0 cieennnnan | Bl
Gravel.....ceeee E.2..... 8.SE. { mile ..
Sand......-..... SE.2....| SE.{ mile.....

.| Chester rake dredge.

Do.
Chester rake dredge.
Trawl

. Do.
Chester rake dredge.

Trawl.
Do.
Chester rake drodge.
Do.
Do.
Do.
Do.

Trawl.
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Dredging and trawling record of the United Stales Iish Commission

SEASON
"
5
' E
Thermormeter
Date. ased. ﬁ Locality.
=]
Y .
7] & S .
A = = “
S E]
z & g «
1880,
Sept. 3 | N.Z.,46400surf.; | 862 ! Cuttyhunk Light, N., 4 miles mag ...... 12.55P. M femevannnn. 68
40007 deep.
3l....do..... veeeees) 863 | Cuttyhunk Light, N, 3 I., 83 miles mag..| 1.40 p.m.| Flood...|70
31...40 cauieninn 864 | Gay Head Light, 8.SW.§ W., 58 miles | 3.00 p. m.| ¥lood... |70
mag.
4 | N.Z., 464008urf.; | 8685 | Lat. 40005 N.,1ong. 70023 W .....ecenee
46401 deep.
4]...do.uenanl.. I 866 | Lat. 40° 05’ 18 N, long. 70°22’' 18" W....
4|....d0 . iiail.. ' 867 | Lat. 40° 05' 42" N., long. 70° 22/ 8" ¥ ....
4|....do ............l 8R8 | Lat, 40° 01’ 4" N, long. 700 22/ 30" W ...
41...80 c0ennannnn. 860 ' Lat. 40° 02/ 18" N, long. 700 23’ 06" W...
41|....do 870 Lat. 40° 02’ 36" N., long. 700 22/ 68" W ..
4i..4do.. 871 | Lat. 40° 02/ 54 N., long. 70° 23/ 40" W ...
41....do.. 872 | Lat. 400 05' 39" N., long. 70° 28’ 62" W ...
873 ; Lat. 40° 02’ N, long. 70°57 W........... 5.36a.m.|...ccoe.... 68
874 | Lat. 40° N, loniz. 70057 Wo.......... .-
875 | Lat. 30° 67/ N, long. 700 §7’ 30" W ..
876 | Lat. 30° 67" N., long. 70° 656’ W ......
877 | Lat. 89° 56/ N., long, 700 &4/ 18" W..
878 | Lat. 890 65 N., long. 700 54/ 167 W ..
879 | Lat. 39° 49’ 30/ N., long. 70° 54’ W
880 { Lat. 36° 48’ 30 N, long. 70° 64' W
881 | Lat. 89° 46’ 30 N., long. 700 64' W.......
882 | Halfway Rock, N. NE. %E., 2§ miles mag
8683 ! Halfway Rock, NE. by N, 2} miles mag
884 | Hope Island, NE. § E., 20 yards mag -...
885 | Gould Island, N.by E.3 E., § milo mag ..
886 | South Light, Block Is] and, N.2 E,53h
N miles mnﬁ.
887 | South Light, Block Island, N, 3 W., 63
miles mag,

888 Soug]h Light, Block Island, N. by E., 6

milcs.
889 | South Light, Block Island, W. § S.,5
miles mag.
860 | South Light, Block Island, W. 3 S., 43

miles mn;;.
Oct. 2| N,Z. 46403 surf.; | 801 { Lat.39° 46’ N, long. 71° 10 W ..
46404 deep.
2hiido ..., 892 | Lat. 39° 46/ N.,long. 71905 W ...oen.....
2 | N.Z. 46403 surf.; | 893 | Lat. 39° 52¢ 20" N., long. 70° 68' W ....... 11.23 8. M eeeennn.e. 63

Mil.-Casel. d

804 | Lat.30° 63 N, long, 70° 68/ 30" W ....... 1.10p.m.
895 | Lat. 860 5¢/ 80’ N., long. 70° 69’ 46" W....| 8.17 p. m.,
806 | Lat.37° 2¢/ N., long. 74° 19" W........ .-1 8,20 0.m,
807 | Lat. 370 25" N.,long. 74018 W.......... .{10.10 a. m.|.
808 | Lat. 37° 24’ N., long. 74° 17" W.. 11.25 n. m.
899 | Lat 370 22’ N.,long. 74920 W ........... 1.55 p. m.
900 | Lat. 37019 N.,long. T4°41' W ... .......] 400 p. m,
901 | Lat. 879 10’ N., long. 75008’ W........... 7.156 p. m-

902 | Point Lookout, SE. by E,, 33 miles....... 9.55 8. m.

Dec.

LT -3 X -3 Xy K- 2-7 -1 -1 ¥

PR [ I
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8t :
camer Fish Hawk, Licut, Z. L. Tanner, commanding—Continued.

OF 18gy,
Temporature of wa.
ter, lllterme(uaw 5
——— .
i =)
;) 218 =] Character of
5 é’ g E _ g bottom. Wind. Drift. ‘What used.
Al 3 14 =]
% gl & &l 2|43
Lle)l® |8 & | A
68
& d & 19 (Band.ec.ce..-es SW.2...] 8.2 mile ......; Trawl
@ 32 a5 18 | Mud.oooeneeenes 8W.2...| 8, .| Chester rake dredge.
1B 63 18 | Band......eccnne 8W.2...| 8 ..| Dredge.
P 7i -] 88 65 | SBand............ Var.2...| E. NE.§ mile..| Trawl
" up 7B°""--u- 8851 65 )....80 ...erucenn- Varl..|NE by B §| Do
X SRR~ T A7 S FU T SO, Calm ... nsm;mﬂe.. Chester rake dredge.
.,g NW.4mile...| Trawl
165 ' B
n Do.
8.5 Do.
'38 Do.
i B
n Do.
n Do.
Do.
Do.
: 5
82 5 . Trgvl.
82 5 .| Chester rake dredge
;.8 4milo...... Otter trawl.
(7 .| N.3mlile...... Dredge.
[} - W.dmile..... Trawl
84 4 W.1jmiles ... Do,
% | W.8W. 4 mile { Dredge.
& | W.8W. ¢ mile Do.
85 feeeee- 810 | Mod.eecveereee.] NE.8...| N.3 mile......| Trawl; soun wire
brokeﬂtalofa oms,
freeae- 487 | Mud; small | NE.B...| N.NE.2miles | Trawl; loat lead and
8 stones, thermometer at sur-
faoe of water.
&G .| N.1mfile...... Trawl
33 ..o| N.2miles..... Do.
. N.l&mﬂee.... Do.
g W.NW.j3miley Do
61 Do.
- B
0.
50 mil Do.
W mile..... Do.
2% .3mile... Oyausrdred;e.
45 Do.
45 Do.
43 Do.
45 Do.
43 I];o,
o
rea. Do.
e Do,
tees Do.
S Do.
: = g
N, NW. { mile. Do.
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LIST OF PLATES.

PLATE I.—United States Fish Commission steamer Fish Hawk.

PLATE I1.—Port side of main deck, showing portion of hatching machinery.

PLATE 1I1.—Hatching cylinders, port side.

PLATE IV.—One hatching cone, 3 hatching cylinders, 1 siphon funnel, 2 spawln
pans, 1 spawn pail, 1 spawn dipper.

PLATE V.—Hoisting and reeling engine from forward looking aft.

PLATE VI.—Hoisting and reeling engine from aft looking forward.

PLATE  VII.—Safety hooks, showing spring.

PLATE VIII.—Accumaulator, with dredging block hooked; safety book; brass washer

PLATE 1X.—The beam trawl ready for lowering.

PLATE X.—Dredge-safoty hook, water bottle, dredge-weight and tangles, Che#
ter rake dredge.

PLATE XI1.—The table sieve and cradle sieve, hopper and tray exposed.

Pate  XIL—Main deck, starboard side, table sieve, swinging table and collectiné

apparatus.

Prate XIII—Sounding machine, with Negretti and Zambra deep-sea thermomete®
descending.

Prate XIV.—Sounding machine, with Negretti and Zambra deep-sea thermomot®®
ascending.

PrLate  XV.—Sounding machine, with Bassnett’s patent atmospherio lead.

PLaTE XVI.—The Negretti and Zambra deep-sea thermometer, with wooden fram®
and metal oase.

Prate XVII.—The Miller-Casslla deep-sea thermometer in and out of case.

Prare XVIIL.—Hilgard’s ocean salinometer.
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Hoisting and reeling engine from forward looking aft.
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PLATE VI

Hoisting and reeling engine.from aft looking forward.
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Safety hooks, showing spring.
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Accumulator, with dredging block hooked; safety hook; brass washer.
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The beam trawl ready for lowering.
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PLATE X,

Dredge safety hook, water hottle, dredge weight, and tangles, Chester rake dredge.
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Sounding machine, with Negretti and Zambra deep-sea thermometer ascending,.
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Sounding machine, with Bassnett’s patent atmospheric lead.



The Negretti and Zambra deep-sea thermometer, with wooden frame ana melal case.
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The Miller-Casella deep-sea thermometer in and out of case.
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I.—A REPORT OF THE WORK OF THE UNITED STATES FISH
COMMISSION STEAMER FISH HAWK, FOR THE YEAR ENDING
DECEMBER 31, 1881.

BY LIEUTENANT Z. L. TANNER, U. 8. N., Commanding-

At the close of my last report, December 31, 1880, the vessel was a:t
the United States navy-yard, Norfolk, Va., where she remained until
ebruary 26, The work of painting and refitting was completed ab9ut
the middle of J anuary, and a series of experiments with the hatching
Machinery carried on during the months of January and February.
: It was considered desirable to introduce air with the feed-water on
1ts entrance to the hatehin @ cones for the purpose of economizing water,
and, in order to mix the two sufficiently to prevent violent ebullition by
e rapid ascent and explosion of large air bubbles at the surface, we
®Xperimented with numerous forms of simple aerators, succeeding
Nally, as far as practicable, withcut
ISt reducing the feed-water to a spray.

i1 Fig. 1 is a vertical sectional view of *\\\\\\\\&I
16 aerator (full size). a a is the outer Z//\\ Z
/' Z

Eas@ into which b b is screwed; ¢, the

“ed-pipe connection; d, the nozzle over

Which the upper end of the flexible feed-

DIPG_ is attached ; ¢ e, air-holes.

2l Fig. 2is an end view, b b is the noz-
© to which the feed-pipe is attached;

c : : ;
» feed-pipe connection ; ¢ ¢ ¢ ¢ ¢ e ce, air-

oles,
ailil‘he feed-water entering at ¢ and.the
theabt ¢ ¢ meet and find their way into
© bases of the hatching cones partially
?lxed’ that is, the feed-water is impreg-
Ated with numerous small air-bubbles.
a Exl)erime“tﬂ were instituted also with
h View of adapting the cones to cod-fish
atching_
apigi}:t eggs, for which the hatching
Signeqd el boflvl‘d this vessel was de-
Staer 11’ sink rapidly and require a con-
-Soliq mDWard current to prevent matting or se
ass.  Cod-fish eggs, on the contrary, float u
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sea-water, continued submersion resulting in the destruction of the
embryos from asphyxia.

It was necessary, therefore, to devise some means by which the requi-
site change of water could be effected without establishing a constant
current in either direction. Since the
specific gravity of cod eggs is very near
that of sea water, they take the direc-
tion of its slightest movement. Admit-
ting water at the bases of the cones as in
shad hatching would soon result in pack-
ing them around the perforated plates.
‘Were the order reversed, by introducing
water at the top and discharging at the
base the downward current would soon
send them all to the bottom. To sur-
mount these difficulties, if possible, the
following series of experiments was in-
augurated :

A eylindrical tank was hung on gimbals, occupying the place of one
cone in & set of four. The long leg of a siphon was secured to the
bottom of the tank, the upper end reaching the maximum water level
required in the cones. The lower end of the short leg, which was five
inches long, reached the minimum water Jevel. The goose necks at the
bases of the cones were sp modified as to have two feed-pipe connections;
the lower end of the main feed remained attached to the goose neck, as
usual; the upper end, instead of connecting with the distributing pipe,
was attached to the bottom of the siphon tank. The second or anxili-
ary feed-pipe was substituted for the main feed, being attached to the
cone by the second connection above mentioned.

Water being pumped into the distributing tanks filled the pipes and,
by opening the auxiliary feed valves, a carrent was admitted to the base
of the cones which in due time filled them to the maximum level desired,
when the siphon became submerged and commenced to act. The area
of its discharge being about three times that of the combined auxiliary
feeds, the water level in the cones steadily fell until it reached the
height of the short leg of the siphon, when, its action ceasing, it rose
again to its maximum level, producing a constant rise and fall of ﬁve
inches every fifteen minutes.

The short leg of the siphon was at first cut square, but we found its
action uncertain, as it was liable to suck air and water for an indefinite
time, instead of breaking promptly when the water level reached its
minimum. This defect was remedied by cutting the end of the short
leg at an angle of about 60°,

We succeeded in establishing a steady and reliable ebb and flow in
the cones by the use of this very simple and inexpensive device which,
working automatically, required no extra attention. For the purpose
of observation, we kept a set of cones in operation several days, closely

F1a. 2.
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watching the circulation and found that the surface water remained
practically unchanged, the circulation taking place in the lower portion
of the cones.

To obviate this defect the auxiliary feed-pipes were removed from the
base of the cones and laid in the space outside of the perforated plates
in such a manner as to give the surface water a slightly circular motion,
and a feed-pipe was attached to the siphon tank, thus giving a feed at
both top and bottom.

‘We labored under the disadvantage of having no eggs with which to
experiment, but we knew their specific gravity and utilized such sub-
stitutes as small pieces of beeswax about the size of cod eggs, bread
dust, &e., which served at least to demonstrate what effect the various
movements would exert on minute floating bodies.

The experiment of admitting feed water at both ends of the cones re-
sulted in a complete change of water, but was not otherwise satisfactory,
as the circular motion imparted by the surface feed caused a movement
of the particles representing eggs towards the center, and, the bottom
feed being converted into a discharge while the siphon was in operation,
a miniature whirlpool developed sufficient strength to draw the eggs to
the bottom and thence through the discharge pipe to the tank where
they were taken up by the siphon and carried to the general discharge.

Numerous experiments were tried with varying success until, finally,
the following arrangement was adopted as most nearly producing the
required movement:

(=@ 3
(= me] e —————

Fia. 3.
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Fig. 3 represents the nest of three hatching cones and siphon tank;
a is the distributing tank; b, the general feed pipe; ¢, the general dis-
charge pipe; d d d, cones; ¢, siphon tank ; f, siphon; g, feed pipe; & &,
auxiliary feed-pipes; i, discharge pipe; j, siphon discharge; %, goose
neck ; I, auxiliary feed connection ; m m, aerators ; =, feed valve.

The feed-pipe g remained attached to the siphon tank e, to be used
in case it was required. The auxiliary feed-pipes & k were again at-
tached to the bases of the cones, and aerators, m m, attached to their
upper ends. The water being at low level and the feed turned on, a
geries of air bubbles followed each other in rapid succession to the sur-
face, causing a general movement of the water, and periodical change
at the surface as well as in the lower part of the cones. There being
no surface feed during the action of the siphon f, and the auxiliary
feed A b taking the direction of the discharge i, the water then became
placid, the particles representing eggs spread over the surface, where
they remained until the siphon ceasing to operate; air-impregnated feed-
water again entered the cones, renewing the upward current, cansing
a general movement in which the surface of the eggs would be cleansed,
to a certain extent, of fungus growth and other minute foreign sub-
stances liable to adhere during the process of hatching.

While the above experiments were in progress preparations were
made for the reception of a quantity ef impregnated eggs to be sent
from Wood’s Holl with which to test our apparatus practically, but,
owing to the unusual severity of the weather, they failed to procure
them at that station. _

Arrangements wero then made with a fishing schooner to deliver the
entire proceeds of a trip at Hampton Roads, and, to provide for the
live fish, we made two large cars, capable of receiving several bhundred,
intending to anchor themn in some convenient locality where pure salt-
water could be found.

The water at Norfolk, being impregnated with that from the Dismal
Swamp region, was not suitable for our purposes, We examined nu-
merous localities, finally selecting a sheltered spot inside the bar of
Hampton Creek, near the boat-houses belonging to Fortress Monroe.

The commanding officer of that post placed one of the above-men-
tioned boat-houses at our disposal, and expressed a desire to render us
any assistance in his power.

Captain Gillis, quartermaster, to whom the Commission is indebted
for many favors, agsisted us materially in our search, giving us the
benefit of his local knowledge, also tendering his services whenever we
could make them available.

Our arrangements being complete, we awaited the arrival of the fish-
erman, but inclement weather prevented the fulfillment of his contract
until the season was too far advanced for our purposes,

The Fish Hawk left Norfolk on February 26 for ‘Washington, arriv-
ing ou the 28th, when preparations were made for the hatching season.
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As many of the crew as could be spared were set to work on the
barges overhauling machinery, painting, &c. .

EVerything being in readiness, we left Washington on the 23d of

arch and arrived ‘at Norfolk the following day, bound for Avoca, Al-
bemarle Sound, where we were to commence the season’s work of shad-
h&tching. A few tons of coal and other stores were taken in during
the day. On the afternoon of the 25th we left the navy-yard, and
Steaming to the lock gates made fast for the night. The following
Worning the wind was strong from the northeast, giving more than an
&verage depth of water in the canal. We passed the locks soon after

aylight, and worked our way along about three miles, and finally
8rounded on a shoal spot and remained till high-tide, then made an-
Other mile. Starting again at high-tide in the morning, we reached
North Landing and moored to the wharf for the night.

At daylight on the morning of the 28th we left the wharf and reached

orth West River, when the vessel grounded again. The light-house
8teamer Tulip came to our assistance, taking a tow-line ahead, and in
this manner we finally reached the vicinity of Bell Island, where the
Vessel stuck fast and remained duripg the night. Her draught was 7
feet, and there being but 6 feet 6 inches in the channel, we found it
DNecessary to lighten her. Work was commenced at daylight on the
29“1, and everything movable placed in lighters, sent for the purpose
by General 0. E. Babceock, of the Light-House Department, and at 2.30
b. m., with the assistance of the Tulip, we passed the shoals and an-
Chored in North River, where the stores, &c., were taken on board from
the'lighters, which were towed to that place by the light-house tender

Tamble. We took on board a ton and a half of coal also, which was
kindly fornished by General Babcock.

At 5.30 a. m., March 30, got under way and steamed to Salmon Creek,
Avoca, Bertie County, North Carolina, and anchored near the steam-

0at landing.

I called at once upon Dr. Capehart, who informed me that no ripe
Shad had been taken yet, owing to cold weather and low temperature of

® water.

Preparations for hatching were soon completed, and spawn-takers
8ttended every haul of the seine at the two fisheries owned by Dr.
Oapehart, Sutton Beach, and Scotch Hall. The schooner E. G. Pickup
AlTived on the morning of April 8 with 40 tons of coal which we had
Contracted for in Norfolk.

Westerly winds prevailed from the 1st to the 8th, causing very low
Water in the sound, which prevented our getting up the creek to Cape-
h‘_*l‘t’s wharf, where the vessel was to be stationed. Fresh easterly
Winds sprung up on the morning of the latter date, however, and we
ZEOSSed the bar without much trouble, mooring in a snug berth about

Yards below the wharf.
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As soon as the vessel was moored, the schooner was taken alongside
and the coal transferred during the 9th. .

The first shad eggs were taken on the 12th, 66,000 being procured
from both fisheries. They were not in good condition, many being un-
ripe and the milt hard; but they were put into the cones, more to test
the apparatus than from any expectation of satisfactory results.

Eggs were taken on the 13th, 14th, and 15th; total number, including
those of the 12th, 283,000. No ripe fish were found during the 16th,
17th, and 18th. A fair proportion of the eggs taken were impregnated,
and the development, although slow, was apparently normal, except the
eyes, which were very small, barely visible to the naked eye.

The embryos from eggs taken on the 12th died on the 19th, either
before or immediately after leaving the shell. The temperature of the
water ranged between 50° and 58°, much too low for successful hatch-
ing. Eggs were taken again on the 19th and every day after that until
the 30th. Those taken from the 13th to the 15th died on the 22d and
23d under similar conditions to those of the 12th. The range of tem-
perature was from 50° to 64°,

From the 23d to the 30th, the water varied from 57° to 71° in the
hatching cones; and although the frequent changes operated against us,
a fair proportion of eggs were hatched. Five hundred thousand her-
ring eggs were taken on the 25th, of which about 200,000 hatched on
the 30th and were deposited in the sound. Great quantities of the lat-
ter fish were taken at the fisheries, but no ripe females were found ex-
cept those mentioned above. ’

Our work ceased at Avoca on the 30th of April, and preparations
were made for immediate departure. The.eggs on board were trans-
ferred to the North Carolina Commission, the young fish deposited in
the sound, boats taken on board, and ship unmoored ready for an early
start,

The results of the season’s work at Avoca are briefly as follows:

Shad eggs taken ........uiieiininr i, 5,727, 000
Herring eggstaken ........ovoeinii it . 500, 000
Total eggs taken ......oovmeeveneenaeiin oo ... 6, 227,000

P ——

Shad hatehed ... .cooee: voiein e e 1,328, 000
Herring hatehed .. .........ooovveenn v, 200, 000
e e et

Total ..oevniiiiin ittt i, . 1,528,000

Shad eggs transferred to North Carolina Commission, 3,029,500.

The shad eggs were procured from 196 females, 189 males being.use(1
for impregnation. The average number of eggs from each female Wa8
30,300.

The arrangement of pipes and valvesis such that water can be pumped
baclk into the distributing tanks from the waste-pipe using it over and
over as often as desired. In order to ascertain the practicability of
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transporting eggs and young fish under the above conditions, we re-
tained half a million eggs and commenced the experiment at 6 p. m.,
April 30. The temperature rose to 68° during the night and to 71° at
10 a. m., May 1, the water smelling badly and a large portion of the
©ggs dying. The cones were thoroughly cleaned, dead eggs removed,
and the experiment continued.

At 5 p. m. but few survived, and 330,000 dead ones were thrown over-
l{oard. The remainder were found dead and thrown overboard at day-
light the following morning.

At 5 a. m. on May 1 we got under way and steamed down Albemarle
Soulld, through Oroatan Sound, Roanoke Marshes, and down Pamlico

ound, to Hatteras Inlet, where, at 7.20 p. m., we anchored for the night.

t 4,45 a. m. on May 2 got under way, with a pilot on board, and pro-
Ceeded to sea by way of Hatteras Inlet. The swell on the bar was so

€avy that the pilot refused to take the vessel out, whereupon he was
18charged and the ship proceeded to sea without one. At 8 a.m.
Passed Hatteras Light, Bodie’s Island Light at meridian, and at 3.50 p.
. Currituck. At 8.10 p. m. passed Cape Henry, and at 11.35 Wolf
fap. At midnight a thick fog and mist prevailed. At 10.10 p. m. on
Ma.y 3 we anchored in Annapolis Roads. At 4.45 a. m. on May 4 got un-
€ way, and at 10.10 a. m. arrived at Havre de Grace. At 11.40 made
fast to the coal wharf, and the crew were employed during the remain-
de‘_‘ of the day in coaling ship. At 10 a. m. on the 5th instant, having
Dished coaling, we proceeded to our station off Bull Mountain, mouth
OfA North East River, where we anchored in 15 feet of water.
The fisheries along the shore were visited, and preparations made for
atching work, During the evening 182,000 shad eggs were taken. On
2y 6 the wind was light and variable, and the weather rainy during
the night, clearing afterdaylight. Four hundred and sixty-two thousand
Shad eggs were taken during the day. On May 7 every haul of the seines
3% the various fishing shores was attended and gill boats visited daring
b ® evening, but no eggs were taken. No ripe fish were found in the
Seines, and those taken by gillers were penetrated and stripped by eels.
On th st 506,000 eggs were taken, and on the 9th 1,660,000.
0 Payment had been made thus far for the privilege of taking eggs.
tln the 9th instant a fisherman called on behalf of the gillers, and stated
1at, at an informal meeting, they had decided to furnish the Commis-
:lon With eggs, whether paid for it or not, but, as they were put to
it?}ne lnconvenienpe and extra labor thereby, they requested him to sce
& could not procure them the usual compensation of twenty-five cents
Or each spawning fish,
& Tickets having been received from the Commission, they were issued

Om the 10th instant.
angn the 10th the. breeze was moderate to brisk from the southward
WereWestward, making quite a heavy swell in the channel; 341,000 eggs

Procured during the day. On the 11th 913,000 were taken, and
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on the 12th 979,000; 664,000 young fish were deposited in the river near
the ship on the latter date. On the 13th 265,000 eggs were taken and
1,660,000 young fish deposited in the North East River and at the mouth
of the Susquehanna.

On the 14th 348,000 eggs were taken and 830,000 young fish de-
posited in the river near the ship. During the evening of the 15th there
was a fresh breeze from the southward and westward. A large num-
ber of eggs were procured, but owing te the heavy swell many were
spilled out of the pans and pails in the boats, leaving 357,000 as the
result of the evening’s work ; 598,000 young fish were deposited near
the ship. On the 16th 357,000 eggs were received and 979,000 young
fish deposited near the vessel. On the 17th 424,000 eggs were taken,
and on the 18th, 257,000. On the latter date 498,000 young fish were
deposited. The weather was overcast and cloudy, raining during the
afternoon and evening, the wind blowing fresh from northeast, chang-
ing to west during the evening. The water was rough, making it diffi-
cult to attend the gill-boats. At 3.30 p. m. the Herreshoff steam
launch, No. 62, borrowed from the Navy, arrived from Brooklyn in
charge of Mr. Robert West.

On the 19th the weather was overcast and rainy ; moderate breeze
from southeast ; 423,000 eggs were received, and 1,660,000 young shad
deposited near the ship. On the 20th the weather was overcast and
rainy, partially clearing during the day; moderate breeze from east-
southeast to northeast. Large numbers of fish were taken at the
beaches, but most of them were unripe and were recognized as ¢ the
May run”; 781,000 eggs were taken during the day. On the 21st the
weather was cloudy, latter part rainy, with thunder and lightning,
light variable breezes ; 1,792,000 eggs were taken during the day. The
seines in this vicinity have all cut out except two.

The following seine fisheries are located in North East River, and
have been visited by our spawn-takers during the season, viz :

Carpenter’s Point, west side, P. K. Barnes.

Carrot Cove, east side, Russell & Sempers.

Bull Mountain, east side, J. C. Caruthers,

Gridiron Beach, east side, W. J. Wilson.

Gilder’s Hole, east side, J. Fletcher Wilson,

Beaver Dam, James Roney.

The two last were not regularly visited.

On the 22d of May 291,000 eggs were taken. Large numbers of
people visited the ship, many of whom had traveled long distances for the
purpose. On the 23d 650,000 eggs were taken and 325,000 young fist
deposited in the river near the ship. A considerable number of young
fry, hatched on the 11th from eggs taken on the 7th, were retained in #
cone for the purpose of ascertaining how long they could be kept alive
after absorption of the yolk bag, which disappeared from the naked
eye on the 15th instant. On the 16th the fish which had hitherto e
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Majned on the surface went down from four to six inches or more,
Where they appeared to be feeding upon the minute particles collected
on the surface of the cone. On the 23d they were still thriving, but
few dead ones having been seen. It was an undoubted fact that they
Were feeding and developing normally. On the 24th 463,000 eggs were
received and 313,000 young fish deposited in the river near the ship.

On the 25th 781,000 eggs were taken and 275,000 young fish deposited.
The young shad before mentioned, fourteen days old, were doing well,
0o dead fish being noticed. The last seinein this region cut out on this
date. On the 26th 1,062,000 eggs were taken and 406,000 young fish
deposited. One of the young shad, fifteen days old, was examined
Under a microscope to-day. Minute crustacea were found in its stomach.

On the 27th 625,000 eggs were taken and 1,250,000 young fish de-
Posited near the ship. A ripe rock, the first of the season, was taken
tO-da-y, but no milt could be procured to impregnate the eggs. On the
28th 675,000 shad eggs were taken and 500,000 young shad deposited.
Mr. Capehart and his son, Dr. R. W, Capehart, owners of two great
fislleries in Albemarle Sound, visited the ship and inspected the hatch-
Ing operations. ’

On the 29th 369,000 shad eggs were received. The small number of
©ggs taken may be attributed to the lateness of the tide. Shad are
taken in gill-nets at or near slack-water in this locality, and when this
Occurs at sundown or an hour or two later many fish are taken in the
act of spawning. It should not beinferred from this that all spawning
takes place at that time, but it is an undoubted fact that we take a
large proportion of our eggs between the hours mentioned.

On the 30th 50,000 eggs were taken and 376,000 young fish deposited
Dear the ship, and at 3 p. m., May 31, we got under way and delivered
& shipment of 1,250,000 young fry at Havre de Grace. We then steamed
down the channel and anchored near Locust Point, Spesutie Island. A
furious squall of wind and rain with thunder and lightning swept down
the river from 7 to 11 p. m., two inches of rain falling in the mean time,

The gill-boats along the west shore were visited and 106,000 eggs
Procured ; 625,000 young fry were deposited in North East River. There
Was g slight freshet in the river on June 1st, which made the water very
uddy; 187,000 eggs were taken and 500,000 young fish transferred to
Battery Station for shipment; 38,000 eggs were taken on the 2d, 312,500
young fish transferred to Battery Station, and 625,600 deposited near
the ship,

The young fish of May 11, twenty-two days old, remaining in the cone,
;‘z‘e sent to Washington. They were well developed and in fine con-

on, )

On the 3d of June 50,000 eggs were taken and 125,000 fry transferred
to Battery Station.

The estimate of eggs taken during the season has been on the basis
of 25,000to the dipper of 74gills. By actual count, four fluid ounces (one
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gill) of impregnated shad eggs were found to contain 3,600, that is, 900
per fluid ounce or 26,100 per dipper. A deduction of 1,100 was made for
water, &c. Theabove measurements were made with an ordinary apothe-
cary’s graduate, used in the medical department.

All necessary preparations having been made forleaving the Susque-
hanna, we transferred 300,000 shad eggs to Battery Station, and directed
the Herreshoff launch, No. 62, to report to the officer in command for
temporary duty.

At 9.25 a. m., June 5, we left the river for Baltimore, arriving at 2.565
p. m. On the following morning the vessel was hauled out on W. Skin-

ner & Son’s marine railway, her bottom examined, copper cleaned
and repaired, propellers painted, and outboard connections examined.
The work was completed during the day, and on the following morning
the vessel was put into the water, and at 10.35 a. m. left for Washing-
ton, where we arrived at 1.40 p. m. on the 8th.

On the 10th coaled ship, and on the 13th received a special outfit
designed for hatching Spanish mackerel. As this work was to be car-
ried on in salt water, all metallic surfaces were nickel plated in order to
reduce galvanic action to the minimum. At 4.15 a. m., June 14, we
left the navy-yard and steamed down the Potomac, arriving off Saint
Jerome’s Creek at 3.30 p. m., where we were directed to examine the
channelimprovements and report whatprogress had been made. Having
made the required examination, we steamed off-shore two or three miles
and swung ship, with port helm, under steam, observing azimuths on
each point for compass error. 'When the circle was completed with the
port helm, we ran into Cornfield Harbor and anchored for the night.

Launch No. 62 arrived from Havre de Grace at 6 a. m. on the 15th
and reported for duty. At 6.15 a. m. we got under way, swung ship
with starboard helm and, as soon as the observations for compass error
were finighed, started for Cherrystone Inlet, the launch in company,
arriving at 2.30 p. m. ]

The pound nets were visited the following morning, but no ripe fish
were found, and the fishermen reported that they had seen none during
the season.

‘We met with better success, however, on the 17th, when 700,000
Spanish mackerel eggs were taken and placed in hatclnng cones Wlth
siphon attachment. A small number were placed in a marbleized pan,
the water being changed every three hours. About 30 per cent. of the
eggs hatched in from thirty to forty hours after impregnation, the tem-
perature of the water ranging from 76° to 80° F. The fry were not in
good condition and were all dead within a few hours.

No eggs were procured on the 18th and 19th. On the 20th, however,
we succeeded in getting 240,000, a portion of which were p]aced in an
ordinary hatching cone and treated as shad eggs, the remainder being
distributed among the various forms of cylinders. They commenced
hatching twenty-four hours after impregnation, but the fry were not
strong and many of them died.
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We deposited 120,000 fry in Cherrystone Inlet on the 22d and on the
23d procured 300,000 eggs, which were placed in the various hatching
apparstus on board. The temperature fell suddenly nearly ten degrees,
which retarded the development, the first young fry appearing thirty-
nine hours after impregnation. About 60 per cent. of the eggs hatched
and the fry were in much better condition than any'of the previous lots.

Three hundred thousand eggs were procured on the 25th and placed
in cones and cylinders. About 75 per cent. hatched, but those in the
cones soon died. )

We were unable to account for the loss of fry hatched in cones and
the survival of those in the cylinders, unless we attribated it to galvanic
action. The cones above mentioned were copper, nickel plated, and
after a few hours' service in salt water the entire submerged surface
was covered with a dark deposit which we thought was sulphate of
nickel, to which wasattributed the great mortality among the fry hatched
in the cones.

Among the cylinders used was one of block-tin, in which the largest
Proportion of eggs were hatched, and the fry seemed to be in better con-
dition. In this vessel we had a light whitish deposit which we called
sulphate of antimony, but it did not seem to have an ipjurious effect on
the eggs or fry. : :

One hundred thousand young fish were deposited on the 26th, 50,000
on the 27th, and 100,000 transferred to the Lookout on the 28th for ex-
Perimental purposes. .
~ Mr, Marsball McDonald, of the United States Fish Commission,
arrived on the latter date to continue the experimental work, the Fish
Hawk being required for other service. Such articles as he required
Were landed, launch No. 62 turned over to him, and at meridian on the
29th we left for Washington. We had at this time about 5,000 young
ﬁSh which I had placedin a glass aquarium soon after they were hatched,
Where they had remained ninety-six hours without change of water. Very
fe_W died in the meanwhile, and those that were alive were strong and
Vigorous. There were about ten thousand in a hatching cylinder, and
they were placed in a glass jar for transportation. They were in good
condition, until about 3 p. m., when we encountered a furious squall in
Chesapeake Bay, with very heavy thunder and incessant lightning. -
From that time they showed signs of distress, and before morning were
early all dead.

We anchored for the night at Lower Cedar Point, and arrived at the
Washington navy-yard at 9.50 a. m., June 30. Active preparations were
made for the summer’s craise ; hatching apparatus was landed and the
dredging outfit taken on board.

foe last of the young fish in the aquarium died on the 1st of July.
having been one hundred and forty-four hours without change of water.

At 210 p. m., July 7, we left the navy-yard for Wood’s Holl, Mass.,
Passing Oape Henry at 8.40 a. m. on the following day. A fresh north-

8. Mis. 110——5
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erly wind was encountered, and on the 9th a moderate northeast gale
with mist, rain, and thick fog at times, the weather clearing during the
latter part. We passed Montauk at 1.15 a. m. and arrived at Wood’s
Holl at 8.10 p. m. on the 10th. On the morning of the 11th we went to
Bristol, where we left the steam cutter for repairs, returning on the fol-
lowing day.

At 7.28 p. m., July 15, we left \Vood’s Holl, with the naturalists on
board, for an off-shore trip. Speed was r(,du(,ed between Gay Head
and No Man’s Lana to allow surface towing.

At 4.10 a. m. on the 16th we cast the trawl in 44 fathoms, latitude 40°
22/ north, longitude 70° 42/ west. Ten casts were made during the day
between the above position and latitude 390 55/ north, longitude 70947’
west, in from 44 to 229 fathoms. There was some delay in preparing
for the first cast, but with that exception everything worked smoothly
and the results of the day’s work were very satisfactory. We started
for port at 6.30 p. m., arriving at 6.15 the following morning.

Thenaturalists were employed in the laboratory during the 18th and
and 19th preserving specimens, and on the 20th we made eight hauls of
the dredge and trawl in the sound between Gay Head and Vineyard
Haven.

The naturalists were engaged in the laboratory until the 23d and un-
favorable weather detained us in port till the 29th, when we went to
New Bedford for coal, returning the following day. We were again
detained by unfavorable weather till 5.40 p. m. on the 3d of August,
when we left for another off:shore trip. There was a thick fog during
the night, but it cleared towards morning, and at8.14 we cast the trawl
in 782 fathoms, latitude 39° 45’ north, longitude 69° 44’ 45/ west. The
trawl came up foul and several fathoms of the dredge-rope were badly
kinked. Seven hauls were made during the day in from 782 to 95
fathoms, between the above position and latitude 40° 01’/ north, longi-
tude 69° 56’ west. We started for port at 8.30 p. m., and arrived at
8.3 a. m. the following morning.

The naturalists were employed in the laboratory on the 6th and 7th.

"At 5 p. m. on the 8th we left for an off‘shore trip. A dense fog pre-
vailed during the night, with moderate breezes from northwest to
southwest, the weather clearing towards morning.

At 6.15 a. m. we set the trawl-line for tile-fish in 138 fathoms, Jatitude
40° 01/ north, longitude 71° 12’ 30" west.

A ship’s boat was reported adrift about 9.30 a. m., which proved to
be the wreck of a mackerel seine boat having on one quarter the name
G. M. Hopkius, and on the other, Hingham, Mass. ’

At 11.30 a. m. picked up our boat and found that they had taken 157
pounds of tile-fish, the largest specimen weighing 29 pounds; several
whiting, and large numbers of hake, skate, &c., were taken. Six hauls
of the trawl and dredge were made during the day in from 138 to 319
fathoms between the position given above.and latitude 39 53/ 30/ northy
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and longitude 71° 13/ 30" west. We started for port at 5.30 p. m., ar-
riving at 6.10 a. m. the following morning. There was a fresh breeze
during the night, with a moderate beam sea, which caused the vessel to
roll heavily at times. :

The naturalists were employed in the laboratory during the 11th and
12th. Opge cast of the trawl was taken in Buzzard’s Bay on the 13th.
We were detained in port by unfavorable weather until 4 p. m. on the
224, when we left for an oft:shore trip. At 4.15 a. m. the following
®orning, we set a trawl-line with 900 hooks in 100 fathows, latitude
40° 03/ north, longitude 70° 31/ west, and took 540 pounds of tile-fish,
the largest weighing 32 pounds. Large numbers of skate, hake, and
Whiting were taken also. Many interesting specimens were taken
during the day by fine towing nets, so attached to each end of the
trawl-heam as to act from the time it was lowered from the ship’s side
till it lef the water. So far as I know, this ingenious contrivance was
Dever used before and the results were most satisfactory

Six casts of the trawl and dredge were made in from 71 to 724 fathoms
between the position given above and latitude 39° 52/ 30 north, longi-
tude 700 17/ 30" west. 1t is doubtful whether the trawl reached the
POttom in the latter depth, but several interesting specimens were found
In the net, probably canght on the way down or up. We started for-
port at, 6,560 p. m. and arrived at 7.25 the following morning.

The naturalists were ongaged in the laboratory on the 25th, and on
téle 26th we made a re-examination of various localities in Buzzard’s

ay.

"We were detained in port by unfavorable weatber until the 29th,
When, the weather clearing, we left for the fishing banks off Chatham.

inding u thick fog hanging over the shoals, we anchored at Hyannis
for the night. The weather clearing, we got under way at 4.25 a. m.,
and at 7.50 cast the trawl in 10 fathoms, Chatham Lights bearing
Borthwest § west, distant 5 miles. Twenty-one casts of the trawl and
dredge were made during the day, and at 4.30 p.m. we started for port,
arTiving at 10.55 p. m.

On the following day, August 31, wo went to New Bedford for coal,"
returning September 2. We were detained by gales and fog until the

A peculiar atmospheric condition worthy of note was observed
on the Gth instant. ‘The weather was overcast, with a brisk breeze from
Southwest, moderating during the morning, when a thick fogset in, last-
Ibg until afternoon when it rose, and, combined with smoke, darkened
.the atmosphere to almost a twilight. The light was peculiarly yellow,
and gave to the foliage an intensified color; ordinary oil lamps had
the color and general appearance of electric lights. The sky remained
Overcast after dark, but became clearer and objects resumed their
Uatural colors.

At 8.45 a. m., September 7, we left port, and at 12.50 p. m. cast the
trawl in 26 fathoms, latitude 41° north, longitude 700 49’ west. Nine
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casts of the trawl and rake dredge were taken in from 26 to 39 fathoms
between the above position and latitude 40° 28/ north, longitude 70°
44’ west. The last haul was made at 8.20 p. m., completing a line from
No Man’s Land to our off-shore working ground.

At 4.50 a. m. the following morning we cast the trawl in 368 fathoms.
latitude 39° 40/ north, longitude 71° 30’ west, Eight hauls of the
rake dredge and trawl were made between the above position and
latitude 39° 50/ 30/ north, longitude 710 23/ west, in from 368 to 182
fathoms. We started for port at 3.30 p. m. and arrived at 3.30 a. m. on
the 9th, where we were detained till the 13th by the report of a storm
moving along the coast from the southward.

At 4.30 p. m,, on the latter date, we left for an off-shore trip. At
7.32 the following morning the trawl was cast in 93 fathoms, latitude
40° 00’ north, longitude 69° 19’ west. Ten hauls were made between
the above position and latitude 39° 58’ north, longitude 69° 30/ west,
in from 93 to 458 fathoms.

We started for the port at 8.30 p. m., and at 7.20 a. m. the following
day cast the trawl in 16 fathoms between No Man’s Land and Gay
Head. It fouled on a rock, the sudden strain unshipping the heel of
the dredging boom; it was soon replaced, however, and the trawl re-
‘covered without further damage. At 10 a. m. we anchored in Wood’s
Holl harbor.

‘We were detained in port by unfavorable weather till'4 p. m. on the
20th, when we left for an off-shore trip. Passed No Man’s Land at 6.45.
Between 8 and 9 o’clock passed through large schools of tish, probably
menhaden. ‘

At 6 a. m., the following day, we set a trawl line in 113 fathoms, lati-
tade 39° 58 north, longitude 70° 06’ west. No tile-fish were taken,
and but few of the baits were disturbed. This was the first time we
had failed to take more or less of this fish when we made the attempt.
Three casts of the dredge and trawl were taken, when the increasing
wind and sea made it impracticable to carry on work, and at 11.30 a. m.
we started for port, arriving at 11.50 p. m.

Two casts of the trawl were made in Vineyard Sound on the 22d.

The colors were set at half mast on the 26th, and the day observed
in memory of the late President James A. Garfield. We were detained
in port by unfavorable weather till 4.10 p. m.on the 30th, when we went
to New Bedford for coal, returning at 5.50 p. m. on the 2d of’ October.

The specimens taken during the season, and material belonging to
the United States Fish Commission, were taken on board during the 3d
and preparations completed for leaving the station, the work of deep-
sea exploration at this station being finished for the season.

At 2.05 p. m., October 4, we left Wood’s Holl and steamed to NeW
Bedford to take on board a whale-boat and equipments, which had
been presented to the National Museum by J. H. Bartlett & Sons. The
boat was received on the evening of the 5th, and at 5.50 the followin#
morning we left for Bristol, R. I, arriving at 11.20, when the steam cutt¢?
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was sent on shore for slight repairs. At 5.30 a. m. the following day
we left for New Ilaven, arriving at 5.10 p. m. The specimens con-
signed to Prof. A. B. Verrill were landed at daylight the following
morning, and at 9.15 a. m. we left for Washington. At 3.45 p. m.
wade fast to Bayles’ wharf, at Throgg’s. Neck, for the night, as the
weather was somewhat threatening. :

At 2 p. m., October 9, we cast off and proceeded to sea. At 7.17 the
following morning we cast the trawl in 130 fathoms, latitude 38° 3%’
north, longitude 73° 11/ West.  Seven hauls were made during the day
between the above position and latitude 38° 28/ north, longitnde 73°
22/ west, in from 130 to 435 fathoms. ~ At 5.30 p. m. started for the capes
of the Chesapeake. The weather was pleasant during the day, with
moderate winds, but at 8 p. m. a northerly gale rose suddenly, making
?‘3 necessary to heave the vessel to until 5 o’clock the following morn-
ing, when wind and sea moderating we resumed our course, passing
Cape Henry at 6 p. m., and arriving at the navy-yard, Washington, at
11.20 a. m., October 12. The specimens were landed and sent to the
National Museum the following day.

The vessel having been placed at the disposal of the Hon. Robert T.
Lillcoln, Secretary of War, during the celebration at Yorktown, pre-
parationg were made for departure, and at 12.25 p. m. on the 17th we
!eft for the latter place with the Secretary and party on board, arriv-
ing at 10.15 a. m. on the 18th. _

The ceremonies attending the laying of the corner-stone of the monu-
ment ended on the afternoon of the 20th, and at 5.30 p. m. we left for

ashington, arriving at 1 p. m. the following day, having visited Mount
Vernon on the way.

We coaled ship during the 24th and 25th, returning to the navy-yard
1 the latter date, where we remained until the close of the year. The
crew were employed during this time in giving the vessel a thorough
Overhauling preparatory to next season’s work. .

. On the 29th of November we transferred our Herreshoff steam cutter
an.d First-class Fireman William H. Lynch to the United States steam-
8hip Despatch for surveying duty in the West Indies, receiving from that
vessel a cutter of the same description which was at the time unservice-
able. The transfer was made at the request of the Navy Department.

Reports received from officers of the Despatch show that it performec
excellent service, being at times the only steam cutter in working order.
The boat received from that vessel was refitted by our crew, and at the
close of this report was in good condition.

st of officers attached to the vessel during the year.—Lieut. Z. L. Tarnur,
U. 8. N., commanding; mate, J. A. Smith, U. S.N.; mate, Samuel Gue,

‘ U. 8. N., June 1 to December 30, inclusive; mate, C. H. Cleaveland, U.
8. N., from December 31 ; passed-assistant paymaster, G. H. Read, U.
8.N.; assistant engineer, W. B. Boggs, U. 8. N.; apothecary, first-class,
J.4, Kite, from March 21; paywmaster’s yeoman, first-class, H. B. Mink-

er; machinist, F. J. Barry; machinist, John Maxwell.
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3130.10 29.90 } 60 : 35 ; er water higher up the
4 120.86 20.65 . 59 | 35 - creek.
5129.91 29.85 ' 47 | 31 | 8th.—Moved to the bank
6 130.00 29.85 | 57 | 32 | Imiloabove the mouth,
7130.20 30.00 © 64 | 35: near Capehart's wharf;
8 (30.04 29.65 | 55 ; 43 10 to 13 foet of water;
9 129.95 29.80 , 52 i 4% generally clear, col-
10 130.06 29.83 ; 62 ' 41 . ored with juniper.
11 130.24 80.05 ' 74 ' 42 e " April 30. — Transferred
12 130.10 120.95 . 79 - &0 Sd. 1 Cloudy .. 3 L. . ;  the eggs on board to
13 :30.93 29.74 : 73 . 64 Sd. and Wd. Rain. ... { . ' the North Carolina
14 129.74 20.48 1 50 | 44 : ¢ . Wd. . : 7 . " Commission,
15 29.87 20.75 . 64! 45 | 50% RN B cen W.8W. . : : The herring eggs were
16 30.03 120,80 © 58 | 47 I52 | [ P W.SW. .. i taken on the 25th and
17 :30.20 '30.03 ; 70 , 41 ; ceee . . . . hatched on the 30th and
18 '30.06 129.95 | 78 | 50 | 57 ceeefieadiido Ll 8 > .. .. . 3lst. The only ripe
19 30.20 '30.00 : 66 52 | 58 3 | . Je..do. N.NE. | Fai . . 8! .- . . __herring found.
20 30.11 '30.03 f 74 150 | 60 N DU N.NE. R Eggs lost on May 1 and 2
21 !30.24 -30.06 . 68 1 49 | 61 ..; Nd.apd Ed. [1-3! Fair.”... ' . were kept on board for
| ] | ! | | , ! experiment, using Wa-
i i i , ' i terover, and over (6,000
i 1 i i ! | i : orgs died.
22 30.20 30.06 , 63 | 50 | 50 | 543 . 544| 58 i 564'.. do i Var. 1-2| Rain..... P21, 21 649,000 |.......... . 149, 000 ozgs died.
23 130.40 3015 (86 | 48 | 65 | 57 ; 57| 55 | 61 | 57 |.[.do . ] NE. 0-1| Clear ....| 18 ' 18| 489,000 83, 000 eggs died.
24 130.40 30 15 83‘50 63 61 57,55 62 57 .. do...| SE. 0-3|...do ... FUS PR
25 i:-xo.zo 20.03 1 85, 60 | 65}/ 61 [ 56 1 56 | 68 ' 50 |...do. { SW. 7|13 Fair..... 2828 12300 ogs died.
26 130.05 129.96 | 89 | 68 | 69 | 61 60 | 56 | 66 | 50 |...d0 o SW. 1-2| Cloudy ..| 3¢ | 32 | 34,000 egprs died.
27 130.02 129.95 ‘ 8 l 8310861 60]|56)65|6lI[.do... Var. 04| Rain..... 32130 ! 16, 000 ezgs died.
28 §9.20 \%?’.oo 94160 173|62{67|508(63|58...do... Var. 1-2| Fair ..... 11 | 10 l 41,000 eggs died.”
wiwasloolsieinieitsloeiesio 4l Vi 08l...do 18l 0g! #4000 egys dled,

0.
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30 (30.35 [30.15 | 80 [ 61 [ 70 [ 62 [ 59 | 57 [ 71| 60 |...do ... NE. 14/ Clear .... 8, 000 ogga died.
May 1 [30.45730°30 65507 66 |6z 607|. 271" 64" '(':ié:l}'.'.'/ TUNESSE. a4 Crear I 1IN 500, 000 eggs died.
2130.36(30.10 (79 [ 64 |61 |49 .. [.... T2 | feeennnn. ! Var. 24| Fair ..... [ ! 379,000 eggs died.
! e —— —
i l ,' ; 1 { il% 189 3 727, 000 i‘4, 857,500 | caeeriinneennnnns i 1, 360, 500
! . R f S

* Eggs transferred to North Carolina Commission.

Nore.—Herring eggs taken, 500, 000 ; 200, 000 deposited in Albemarle Sonnd ; 300.000 eggs died.

The average number of eggs per female shad at this station was 30,301.

Record of Spanish mackerel-harching on board the United States Fish Commission steamer Fish Hawk, Lieutl. Z. L. Tunner commanding, at Cherrystoune,
Northamplon County, Virginia, from June 16 to June 29, 1881,

| Water ; l i
’ Barometer. iT:iTp' sur- | Bottom.! cozllclss i Winds. i
| - face. H [ |
' |
| . - - State of . " """
Date. | i ’ HE | [ wator. | i ! Weatber.
! ; s | ! 1 i Lo
- Direction. | § :
4 & |4 g B4l 808|4 | Direction. y &
EERRERICIEIERIEIE &
TToThGY T ' T T T T ) -—5——___ - - _____;___,“
1831_'o-o|ooo-olof_o!oo !
June 16 | 30.25 . 30.05 74 68 ;79,75 79,75 |....[....| Clear .. ENE.-E.SE.:
17 | 30.05 . 29.90 | 83 7078{74|78 ;74 (79| |.do....; _SW.
18:30.05 2002 ;8 75.78!74:79 75,
19 130,00 2008 |83 727875 78,75 _
20 3003 29.64 85 758 75 8076 i
2112004 20.80 78 70 80- 78 7977 i
22 30.00 29.94 ;70 61 :79:72:79.72 :
233012 29.98:71 61:73.60 73 69
2413025 30.10 75 64 !74.71 74 71 .
25 130,23 30.13:77 .65:75,72° 75 72 :
2630.17 3011 77 67[78'73 97 .73 : .
27 180.20 30.02.77 .70 |70 76 7875 (251
28120.01 29.92 81 75:84 77 83 ' T7 b2-5 1
2029.95 20.50 8 77 81 76 8) ‘81
|
i

1 ) . | 1 >
Ripe j |
shad, : : I

i Egga ob-l Fish [Fish de-
tained. : hatched. ‘posited..
' Z | ;

Remarks.

|
i
|

' Fex-t;nles.

i Males.

board.
-1 200, 000 fish died on 19th.
.. 147,000 eags died.
74, 000 fish died and escaped.

© 132,000 eggs spoiled.

irev..o.... 100,000
210,000 ' 50,000 ~ 90, 000 ezgs spoiled,
....... 100,000 ‘Transferred to str. Lookout.

500,000 dead egps thrown over.

<eeefe.. 1,540,000 671,000 370,000
B : :

NOTE.—896, 000 eggs failed to hatch. 274, 000 fish died after hatching.
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Recordof shad-hatching on board the United Statos Fish Commission Steamer Fish Hawk, Lieut. Z. L. Tanner commanding, on the Susquehanna River, Maryland,
N Srom May 5 o June’, 1881, Station at the junction of the Susquchanna and North East Rivers.

: Temp. Water
i Barometer. nir.p surfaco.
Date.
1881
May & .
6.
T
8
5 i
10 3
b3 |
12
13 80.16 30.06 90 72 .78 T4
4 2010 2990 75 66 7T : T4k
15 20.90 20.71 82 69 ' 76} 75
16 29.84 20.68 70 64 . 75% T4
17 30,00 2980 61 M T4 71
18 30.02 20.Ry 58 52, 70 67
19 ,29.94 29 84 G0 57 ' 68 . 6>
20 '30.05 29.92 + 81 57 66 63
2130, 16 30.02 82 38 69 64
22:30.20 30.10 &0 62 69 65
]
23 :30.30 30.15 7T 59 693, 67
24 '30.34 0.1 70 61 - 70}; 68
25 30.25 30.18 ¥0 . 61 734 69
26 130,31 50.16 &0 54 . 733; 70
27 :30.17 30.02 & 6317571
28:30.04 20.98 87 66 ;77|74
29 :30.08 29.95 88 59 ° 77| 74}
| i LT
30 iao. 03 l29 95 89 | 710784 75
t
81 .30.02 20.90 90 €8 80 '"7

Bottom,

In
Conus.

© State of -

' water.

I Clear . .:

cdo Ll
Lado oL
Cdo Lt
. do
..do ..
“.odo ...
odo ...
77,73 80 75y .. .doe ...
7674 97 75k .. do
6y 75 7776 ...do
STy T4 76 .74 .. do
.1 7471 L.de
70 68 71 68 ..o ...
68 65 673 65 do ...}
65 63 66 643...do ...!
G 64 67 65 .. do ..|
68 65 70 66 .. do....
60 68 71 68..do...
606871 68 :.. do.. i
724 69 .75 70 ....do ...l
724 70,75 -70 .. do ...{
4 N78.721 . .do..!
% 74.78,75 '...do ...|
% 75 T 75i..do..
' i i .
78,743 80 76 '...do...

[
so'nlsl'vs'Mnddy.

Winds.

Direction.

Sd. aud Ed.
Var.
NE.-SE.

Sd. and Wd.
Sd.and Wi,
S¢& and Wd.
Sd. and Wd.
Sd. aud Wd.

Var.
Var.

Var.
Nd. and Wd

PEND N

NE-NW.
SE.
Nd. and Ed.
Var.
Var.

NE.
Var.
Var.
Var.
SwW.
SwW.
SwW.

sSwW.
Var.

o Weather.

14 Cloudy ..

‘ Ripe ! :
. shad. | '

" Eggs ob. Fish de-

. £ tained. | posited.
] !

PR :

=8

S'e

- =

6§ 6 182,000
‘1-8 Rain.".. 17 17| 462,000

1-3  Fair ... R

2-4 Clear... 21 21 506, 000

I o .. |49 47 1,660,000

14 ...do ... |11 11 341,000

24 ..do...!28 28 013,000 . ..... .
1-3 . .. do .. I 30 30 979,000 . 664, 000
! . ; t ! i

H | | ! '

io_4. do... 8P 8 263,000 1,660,000
2-4 . do....| 9] 9. 318000 " 530, 000
2-4 ' Cloudy ..; 14 [ 12 = 357,000 | 598, 000
24 .o 1101110 3570000 | 979,000
;‘.’,—4 "Rain. ... 10 : 13 ° 424,000 ' ... ...

i | .

94 . do. i 957,000 | 498, 000
114 . .. do.
J4 0. do.
-2 TFaiv.....
0-3 Rain :
:1-3 : Fair I
03 .. do ..
1-3 - Clear ...’
1-3 Fair. ..
0-3 , Clear ...
2-4: .. do..
.X—4| ...do ...
. .
2-3 . ...do....}
2-5 ' Rain |

1,792, 000 |

423,000 | 166, 000
781,000 |

291, 000 ..

650, 000
463, 000
781, 600
1,082, 000 -
‘5, 000
675, 000 ;
369, 000 '

375,000
50, 000 { 625, 000
106, 000 .1, 250, 000

Wheredeposited.

Susquehanna
and North East
Rivers.

Susquehanua
and North East
Rivers.

do ..

Susquehanna
and North East
Rivers.

{ ‘Susquebanna
|

orth East
Rivers.

and

ISMpmont.......

Remarks.

Vessel was anchored or
the west sideof thechan.
nel off Bulls Mountain,
from the 5th to 31st. and
off Spesutie Island from
the 31st till the 5th of
June.

The former station was
at the junction of the
Susquehannaand North-
east Rivers.

-| Thewater wasfrequently

uite muddy farther up
tho Susquebarna when
it waa clear ut the ship.

From the 17th to the 20th,
inclusive, it was stormy
rainy weather.

May 31 and June 1, 2,
and 3 there was heavy
rain and strong winds,
practically breaking up
the season.

The average number of
oggs from each female
shad at this station was
29,463
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June 1 [20.9¢ 20.75 (103 | 68 | 80 -/78{80 78 [ 80 [ 77 '...ao.../ Var. ' o5 ...

2 [20.90 '20.76 oe,’so'so sple0 78778 ..do....  KE. 4
L]

3 [20.78 '2972 sn[a 7)4 g 73 1 694 74 do... NE. |27
57 ; 70

4 120.05 28 08[70
|

SRR
li'-!_]

|
!

l

o .| NE.-NW. {M .

500, 0V0,

187, 000 '{312 0005 Battery.........

88000‘ 625,500 | Susquehanna|

50, 000 l 125, 000

L, 000§t

{ "and North East !
' Rivers. |
Battery.........

do...., 8
.do..... 2
1
.do....l 2
.do....‘ 2
isoo 52

15,444,000 12,576,500

I

Nours.—Shad eggs on hand morning of 5th, tranaferred to Battery, 300 000,

l61]
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74 REPORT OF COMMISSIONER OF FISH AND FISHERIES. |20]

Dredging and trawling record of the United States Fish

g | Temperature of nir
,g . e e ————
o & i ¢ | & | €
Date. | Thermometer 8 Locality. Hour. | Tide. $|g|¢ £
used. 5% s Blal8& l
2 ¥ ERN-RE- § !
g le|Eigidle &l
2 4G lwtiaiz|s!
1881. olojlo 0100 I
July 16 | N. Z. 46402, sur- | 917| Lat. 400 22/ N, long. | 4.10a.m.|........ GO {63 |.... 40 |....] 46
face ; N. Z. 700 42 W, :
46403, deep. |
16 |....do ....en.... 918 Lat. 400 22 24 N, | 6.33a.m.|........ 67 |63 |....[ 40 45
long. 700 12! W, | i
18 ....do .......... 010] Lat. 40° 1¢' 187 N., 7.00a. m.l........ : 70 |66 |....L....1 48 [....:
long. 70° 41’ W. ! '
16 |....do .o.o...... 920| Lat. 40° 13 N. long. | 8.20a.m.......... ‘72|66 (..../ 45 |..
700 41 54 W, : |
18 | N. Z. 46402, sur- | 921/ Lat. 400 07 48 N.,! 0.40a.m! ... .. 75170 |... {66 ... -
face; N. Z. long. 700 43’ 54" W' ! ,
42603 deop t '
16 .d Lat. 400 03 487 N, |10.57a.m.i........ V76|72 (... 69 L...| 68y
long. 700 45/ 541 W, B !
Lat. 400 01’ 247 X, 12.27p.m.f ........ Paapl 721t 65 (... ] 6
long. 70° 40’ WV, i
Lat. 30° 67 30" N., L52p.m.i........ 744/ 71|70 (61 .. |00
long, 70° 4¢/ WV, | :
Lat. 89° 65" N, long. | 3.35p.1m.......... 74|71 170 58 ... 48
700 47" W, ; :
Lat. 390 56 N., long.  5.24p.m.......... 74|71 | ...{ 08 i....] 59
70° 46/ W, | |
GnyHcmllighthy 10.47a.m.  Ebb ..| 68 | 62 | 61 {....|....|....
S.4S., 2 milés. |
Gay Hend light, W. 1 11.30 0. m.; Low | 60628 69 ....[... ...
, 24 miles water.
H Gav ead light., S. by | 12.35p.m.| Low [66 (63 |....[....1....]....
43 miles. | | water
Gaz ‘Head light,8.by , 1.10p.m. Low |65 6363 |....|....|....
43 miles wag, © ! © water.
Gay Head light,, SW. i L42p.m. Flood.[ 65 €3 :._..|...|..1...
by S. § S, 64 miles | i
Nobsinlizht NE.by | 2.43p.m.; Flood.| 67 ¢6!03]65/[....]....
E.3E. 24 miles mag. . :
Wnst Cho light, 8.3 | 3.30 p-m.| Flood.| 68 65|64 [....[....[...
2 miles mvg ' .
20 |....d0.e........ 934 Nobakahght 18, 4.10p.m.! Flood.| 68 67 |67 |....]....[....
. 13 miles mag. i )
Aug. 4]....do.......... 935] Lat. 39° 45’ N. ,long. | 8.14a m.| ¥lood. 72 70,6066 (....| 48
060°44/45" 1V, b\ chr. :
4)....d0..vun..... 938, Lat. 30° 46’ 30" N., | 10,43 o m.{ Flood.| 78 71!69 |66!...1[48
long. 88° 47’ W,
41]....d0 ceenen..... 937| Lat. 3%° 49° 25¢ N., 12.45p.m | Flood.! 75 72 67 {62 |....[42
long. 69° 40’ W, i
4|ecdoeal .. 938] Lat. 30° 51’ N, long, | 2.44 p-m.| Flood.| 80 : T2} 69 | 57 |....| b8
G0° 49/ 15" W. [
4l..do.......... 939 Lat. 39° "»3"N long. | 4.25p.m.| Flood.| 78 - 73 70 | 67 |....] 57
69° 50’ 30" W '
4|...d0.......... 840 Lit. 30° 5¢ N, long. | 5.80 p.m.| Flood.| 76 - 72 70|62 |....] 49
69° 51/ 30" W. -
4l..do.......... 841) Lat. 40° 01’ N., long. | 7.46p.m.|....... 74 71170063 .... ...
69° 56’ W, :
9lccdo.......... 942] Lat. 400°1’ N., long. | 6.15a.m.|........ 726960 | 65| 62|63
710 127 30 W
9)....do...._.._..| 943 Lat 40°Ié’v long. 71° ! 7.10a. m.|........ 76170 |60 |65]52|53
14/ 30
8l....do.......... 944| Lat. 40° 01’ N., long. | 8.27a.m.|........ 78170 |68 {66 |50]|b3
710 14 30" W,
9l...do.......... 945| Lat. 890%3' N,, long. | 12.05p. m.|........ 617 (70|67]568]53
710 13/
9 f..doaee.oo.... 946| Lat. 30° 65 80 N., 2.00p.m.|........ 754 71| 61|56 51|62
long. 71° 14'W,
9l...do.....o.... 047 Lat. 88° 63’ 30" N., 4.00p.m |........ 717016055 50 50
long. 71013 30~ W.
b b U 1. O 848 Pt;nikic])ae Jeland E., | 5.20p.m.|........ 76 |67 )....0 .. |.cat]eer
es.
28 |....do ..........| M9 Lat. 40° 03’ N., long. | 4.20a. m.|........ 78|60 (68|66 48| 50
70031 W,
23 |.ee.dO cen....... 850 Lat. 40° 07' N, long. { 6.508.m.|........ 69 |65 646347 ....
700 82 W,
28 jever@0 ooouee....} 0511 Lat. 89° 67 N., long. | 0.408. m.|........| 78 673 65 | 64 | 40 | B2
) 70° 81 30" W,
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WORK OF THE STEAMER FISH-HAWK.

Commission steamer Fish Hawk, season of 1881.

75

and water. é
I =
a g g & | Character of Wind. Dsift. Dredgo or
€|8jel.q| 8 bottom. trawl.
d(915|8| 5 .
Sleleiz|a
IR o
otel” ' ‘ iles. Miles. )
secfee 42 | 44 | Gn. mud...... | 8E.1....... NE.3....... Trawl
seelee].c.[42 (46 | Gn. mud...... SE.1....... N.NE.1 ..do ......
Seitees 423 53 | Gn. mud...... S.1.ceeeco | NE 2oLl do......
*eefea+]+--[49 | 63 | Gn. mud...... |S.1 ......... W.bLy S.1 .do......
~eefeee]n l62 {07 | Gn.muna...... S.8W.1 W.l........ cedo ..
.. -..62 | 71 Salgt‘lldnnd go. . SW.2.......[NbyW.1..|...do......
secfee-].. 162 | 78 | Sand.......... Sw.2....... W.NW.}...|...do......
coefeec|e- /443164 | Sand.....o.... SW.2....... Nw.2......|... a0 ......
=--163 |...142 1220 | Sand nandmud.| 8.SW.3..... NW.by W.13|...do ......
88 I...|...44 '199 | Sandand mud.| S.SW.5..... NW.3N.23.|...do
*+tfesef-e |69 | 11 | Sand.......... S.SW.2.... | W.NW.4...|...do ......
seefese]--.160 | 10 | Sana.......... S.SW.3..... W.by N.§..|...
seeleeelo.62 {10 | Sand.......... S.SW.3.....| SE.by §.1 ..
*o¢l++-(---|62 | 12 | Sand andshells| SW.3... SEE.§..... ...
“**|+--[---62 | 16 | Sandandshells| SW.2.......| 8.4 W. }
tef-ee]-..J66°| 14 | Rock ........ SW.2....... NW.byW.3...
**tf+=e[---104 | 14 | Stones........ SW.3....... E.NE. 2} ...|...
°*¢|+--]---|67 | 9 | Bandandshells| SW.2...... | NNNW.1...
s--44 1. 1803782 1 Yol. mud and | N.NE.4....| NW.4 N.23.|.. do :.....
-eefid -..ssginu GS?%‘&A ...... N.NE.8..... NW.§ W.2.|...do......
See +--[40§ 516 | Gn. mud and ! N.NE.2....| N.2%.......... do......
(88 .. |42 [a15 G:(.";g'ud apd | Calm, 0..... N.NW.2...|.. do......
66 |...le7 oos | GuBnd: g and | SW.by W.1| N.NW.1}..|...do ......
~~: 198,62 184 | Sandter....... SW.by W.1| N.NW.3 W.2...do ......
Teeqeele--152 1 79 | Sondand mud.! NW. 8 ...... W.NW.13 ’ Trawl ....
=°[*+-{---{50 |188 | Sand and mud.| SW.2....... SW.by W.2| Dredgo ...
*e+[---[40 1167 | Mud, sand, and| SW.1.......| NW.byN.24l...do......
sofeeel-- 081 f128 mil({’,,:m.md SW.1.......| NW.byN. 13| Trawl
seofeedlen.l44 (207 ef,l.w}.fﬂh and | SW.4....... NW.byN.2|...do......
b A O iw Gn. mud and | SW.d....... NW.byW.13/...do
steleeel 44 B0 e:?x:ghd and | SW.4 ...... W.NW.8...[...do .
b8 | 7 BE mua and | SW.4 ... W.8W.1...|...do ......|.
seoledelae |62 100 YSL?HS& ...... W.Beuruenn. N.NW.2...| Rakedr'ge| &
Tpeeeepi2 [ T2 sa:x:ldr:gglla. W.odooo..... N.NW.1}..| Trawl.... 8
g I}M Mud..........| W.NW.8...| N. }j........ S -

Specific gravity.

Surface
6{ms..
Surface,
5fms..
Surface|
b6fms..
Surface

.| 71 .1.02400 1.

. 70 |1. 02420 1,
71!

. ’éOi'l. 02426 1.

2 |28

S by a
D G5 L
QE °% | 382
g OE ESu
° a ’ 839
3] w &

703 1. 02420 1. 02578
70 1. 42420 1. 02505
75 i1. 02370 1. 02508
72 [1. 02:480 1. 02556
73 |1. 02380 1. 02572
713 1. 02400 1. 02508
724 1, 02480 1. 02664
02660
02508
02580
02560
02577
02528
02633
02626

713 1. 02400 1.
1.02400 1.

0 |1. 02400 1.
1.02420 1,
1. 02380 1.
1.02385 1, 02513
1. 02380 1. 02525
1. 02385 1, 02580
1, 02386 1. 02645
1. 02300 1, 02542
1. 02385 1., 02553
1. 02420 1. 02533
1. 02385 1. 02630
1. 02460 1. 02529

1 0260 ‘1. 02598
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Dredging and trawling record of the United Statcs Fish

|

i .§ | ‘ Temperature of air
} !
I :'g ,;I : |
5 8| i | PR ] o [ o
! Thermometer :o,P__,I Locality. | Hour. Tide L gi8l8a
Date. used. =) iglBleoje|e
| AE | B AFREAE-AE-
' 2 : . Sl |E|E|8
i % | ! i 18|31z ls
N — ] _ — IR R e
1881 ’ | : : I o o o o0 o
. 23 | N. Z. 46402, sur- 052 Lat, 400 53 N, long. ' 11.28a.m ... ... !82 6866|6349 53
Aug. 23 | face: N Z. 700 28' W, i | i | I
42663, dee
931, do...... p 933 Lat. 300 53 30 N, | 230p.m ... ... 7768 |64 | 6263, 54
e | | long. 70°' II’I"JO' i . i i : o | 63 | 50
23 =....do .......... ' 054, Lt}lt .1080 53 ‘{, long. i 450p.m ..., .. 74§| 68 !
0° 18’ 30" V. : 1
26| N. Z. 46402, sur- 9.)51' Buzzard’s Bay, Nyes,lIO.SOn.m. Ebb.. 67 67 .. [
! fuce5 lI\ z. ! I\ﬁck E. by S., §| i | |
i 40405, dee; i |
26 1. Ao e, p... . 956 BuzmrdsBuV Nyo's { 1L.26a.m | Ebb .. 71 60 .....[....... ...
N \ieck S.SE. 1 K., 3 . I ;
! ! mile ' |
26 ... do......... 957 Bu77urdan\' Nye's | 11.458. m.| Ebb .. 73 | 604 ....1..o
. i I\olck .SE. 3 E., 3 R
ile ! :
26 ... do.......... 0.»8 Buzzard's Bay, Nye's 12.20p. m.’ Ebb .. 75 | 70 R AR RI CE
; ! NN:}( S. by E. JTE, i
i . I
2 ...do.......... D.:O: B‘i?"'"lé‘ B’nv i‘lN'yos 12.40p. m.| Ebb - 72 : 69 .‘ TR PO
eck mile i
26 .. do.......... 980 Bu/,mrds Bl‘? I\v(lm 1.10p. m.; Ebb : T2%| 69%i. ... [ R A
i ! 4 mile i :
26 !....do ........... 901 Bn?z'\rds av, Nye's | 1.52p. m.| Low ..i 714 69 ] EEE IR PEE
: ' | Neck, NE§E. 2 ‘ .
: ' miles, i
28'!....d0.......... 062 Buzzard's. Bay, Woe- : 3.10p. m.| Flood." 71 | 88 |........[....]....
| ; ' ;u}lr(onndm;uud NE, , |
i %, 1} miles : . :
26 ... .do .......... 963 Buzzard%s Bay, Woe- | 3.40p m./ Flood.; 70 | 68 LR TERN P EEE
I fukennd ;slnnd SE. I !
1 nil
30 {....do......... 06! Chnlhum lig]ht NW. | 7.60a.m.' Ebb i 65 | 61 : [t BN FR
3 5 miles. o |
0. .do.......... 98 c];u-hgm nfm NW. | 815am.| Ebb..: 65 61 : 2 2N O O
i [
301....do......... 068 Cl{'ntl‘mm light, I\SV 8.40 8. m.| Ebb i 65 61! ERRTIR: - I NP N
I y W.1 W, 03 miles. ' ; '
30 |....do.......... 967 Chatham ggxat! NW. | 8.608.m.|Ebb..i66 e1|erl .. .[...
| A miles. . .
. Clll’nthun? li;,ghti I\;]VV 9.00 4. 1m.| Ebb .. 68 i 01}; 61 I [ PPN P
, igTDlles. i |
90 (,l{’ntham!‘l{’gh’; I}'lW 9.10a. m.; Ebb ..| 66 61|:....|....
miles [
970 W, 1~.w aw 6 miles. | 9.43a.m.| Ebb ..| 67 ;01 |....|....
071 cnmn;:::: glight W.3[10.05a. m.| Ebb ..| 67 I P U
. 972] Clmtl‘lém‘l‘;gl!,t Nim 10.48a. m.| Ebb ..| 67 . 62 ....l.... PPN
mile
973, Chnlhm]nﬁllght V.NW. 11.10 8. m.! Ebb ..i 67 | 62 |....0.... PR PO
63 m
.| 974 Chailhnmllght w. I\Wl 11.30a. m.| Low..| 67 : 62 ....‘.... RN P
,ml Chatlnnuﬁ!xzht W.NW. 1458 m. Low.. 68| 630 ..L...[...|..
: miles. | | ;
L 970 cnnzhnmfi,_m W.NW. 1200 m |Low.. 69|63 :}' !
c8. ! ! i
977| Chzuthnimlig,,ht w. N\V 12,20 p. m.' Low - 70 | 64 .I. vaned
€8 |+ ! .
| 078" Chmhnmhght W.NW. 12.30p. m ! Low ..' 70 | 64 : ........
i 8mil . X ) { L
079’ ChulhnmhghtWN“‘ 1240 p.m.: Low.. 70 | 64 | |. .-
» Gmiles. X ' H
: l"80l (.,hnthnm} light, NW. | 1L00p.m Low.. 70 62 ].........0....0....;
- 53 milea. | i .
081 Clmthnmh(,ht.,\iv N\‘V 2.10 p.m.; Flood. 65! 63} 63 : 56 |....]...-
| _ 16 miles, i
982 I,n?p4ls° g&y N., long. | 2.45p. m.; Flood.' 65 sagl 60 | 07 | 43Y....
| 35 | :
80 [.e.d0 ceennn ... 983 La%o‘il; BN, long. | 3.23p.mi...... 61 o 1 6254 ....|eeen
I 1 @ : !
80 |....do .......l. | 984 Lat. 410 3| V long. ' 4.07 p.m. TFlood. 64 63}i 63|52 ....0..--
00 287y i .




WORK OF THE STEAMER FISH-HAWK.

Commission steamer Fish Hawk, season of 1881—Continued.

—
8nd water | g !
— -
T
g g . &€ Charncter of
°|& | E - A8 bottom.
S(8l2-8 = 4
-
El&8iE £ 7. l
! L
R i§ - l
' i ol H
...40 396 . Ye¢l. wud and
. : eand,
304726 Mod.ooo.....
| . 8984651 Sand and mud
| : i
!i08 7 Send..........!
L. 8 ; 53 Sand..........
l
-1 ,08‘ 8 | Sand and stone|
“-f--’.. 68| 5| Sand, stome,
t | | and shells.
! !
..ol 08 I 5 | Sand, satone,
| i and sbells.
--i... 68 43 Sand, stone,
i and shells.
-..68, 8| Bn.mud......
. .86 ;. 8. Bn. mud and
'+ sand.
: !
Stefee- ... 86 83 Boomad ...,
L
Serpees]--- 8510 ! Sand 1 andd
: . gravel.
“tefee+]--- 68 16  Sand and
! . pgravel.
Ttlteie-- 5216 | S.and sm.st.. !
. 1
“oofeeele.. B2 1168 Soand g ...
: B0 18 Goeeeeernnnn.
i
° S.pst........
: Spat........
N Sipest........
* Gr., 8., and st .
|
i 1 Gr,,8.,and st .
|E Gr.,a.,and st .
- ! Gr.,s.,and st ‘
N " Gr,s.,and st .
' S.pst.o..o...
¢ S.p.at........ ‘
ot , S.pat........ I
seeleenyo. .40 | 48 . :
|924d S.and grv ...
LN N O l«ﬂii 42 | S.and grv |
B A Y |42 I S |
LT R I iﬂi- 38 Mands...... I

7

i Speclﬂc gravity.
b
1 s | D S
Wind. Drift. |D‘;°rﬂ§v“ or. £ icplws.
| £ |2F TF |38
; - :-E; cé“é
I A T
e ! [T RS R
Miles. Milea, | Cod | !
W.NW.2...| NE.by N. 1§ Trawl . ﬁurfm.e 674 1. 02525 1. 0263!
. l 5 fms..| 67 1 025001 02603
W.NW.2...| N.NW.1} ..i...do...... Surfacol 60 '1. 0250 !1 02628
; 5 fms. .; 674 1. (2505,1. 02611
W.NW.2...| NNW., 2. ..d0 ......|Sarface' 68 1. 02485:1. (02598
N 5 fms. .| 673 1. 02485.1, 02501
Sw.s....... W.byS.3S.4...do...... Surface 684 1. 02320,1. 02441
i {5 fme.. ‘ 604 1. 02485 1. 02521
SW.3....... [ W. by §.1.../Trawl, with' Surfuco. 60 1.02280'1. 02408
wings. 5 fms.. : 71 1.022701. 02430
SW.4....... W.2N.3..[.. do...... Surface’ osm 02270, 1. 02406
‘ 165fme.. 70 1. 02.2801 02426
SW.5....... W.SW.4 ... do ... | Surface 70 1. 022701, 02415
i i "5 fme.. 00l 022851, 02421
! i ] i
BW.5...... i Wodoeouon. ‘ 4o ..., Surface
5fms.."...
SW.5 ...... i , SW.by W, g ...do...... Surface
SW.5........ W bys.g...!...do ’édihiéé"ééu 0224011, 0241
1 5 fros. . Rl AEEREE
SW.6.......° W.NW.}.......do...... Surface 68 1.02320(1. 02433
: ; 5 fma..) 683 L 02360|1. 02421
SW.6....... _ W.SW.3 ... Dredge ...|Surfnce] 683 1. 023201, 02441
! 5 fma..| 08 1.02321[1. 02433
S.4 .. | S.SE.§..... .- do ..... ! Surface; 61 !1 0240 (1. 02413
: 68 1. 02465 1. 02462
61 1.0240 |1.0:
- 69 .1002400,1. 02448
» 61 1.02420(1. 02413
60 |1.02440|1. 02440
61 |1.02440;1. 02453
| 8131, 02400]1. 02419
614 1. 02420{1. 02489
.| 82 11.028701. 02307
om 02420(1. 02489
(1. 024401. 02440
g,x 02400]1. 02419
1. 02420 1. 02414
|1 02305(1. 02422
01 11. 02400 1. 02418
623 1. 02400/1. 02434
62 11.02420{1, 02447
S FOORN
63 1. 02420 1. 02458
6fms..| 62 '1.024401. 02467
SW.5....... W.byN.4..|].. do...... [P PR feveoes Ceeeae
! t
SW.b....... CWL Uy NoB et a0 et eeeenede, | .......
SW.6....... SW.deveeuns|onndo vennns :Surfuco| 62 1. 02420,1. 02447
5 fms..| 6131, 02450 1. 02461
SW.5....... S.4W.13...] Trawl.... Surfnco 634 1. 0243 11. 02477
fms .| 65 1.02420 1. 02489
SW.7....... 8.8W.13 ...}.. do...... . Surface| 63 1.02420'1. 024568
‘6 fms ..| 6331, 02420 1. 02467
SW.7...... | SSbyE.3....[...do ......| Surface! 634 1.02400.1. 02447
5 fma..; 6331 02410 1. 02457
SW.6....... SiW.3....f...do...... i Surface: 83 11. 023901, 02431
i i6fma..| 63 102500 1 02541



78 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [24]
Dredging and trawling record of the United States Fish
& Temperature of air|
_§
g ‘(4]
Date. Themg:lnewr °2 Locality. Hour, Tide. g 8 g 8
$E g151512 |3
- S
- k4 d|lanle | |R|8
1881. ! cltojoloe l ol o
Sept. 7 | N. Z.46402, sur- | 985| Lat. 410 09 N., long. | 12.65p.m.|........ 73 | 66 | 64 | 57} 6Od|.--
foce; N. Z. 700 40’ W. :
46405, deep.
Tieeedoeeeeno 086, Lat. 400 55 N long. | 2.00p.m |........ 8| 67]65].- ceen
70° 48" W
T{ .. doeeeienn... 987) Lat. 40° 5¢ N, long. | 2.28p.m.|........ 78 | 67 | 05 | 59 50 ...
700 48’ 30 W. I
L PO’ 1 S, 088| Lat. 40° 49’ 30 N, | 3.80p.m.|........ 73 | 67 | 64 | 58} 50 |...
long. 70° 47+ W }
Tl.-do..o...... 089 Lat. 40° 40’ N, long. | 4.00p.m.]........ 78 | 67 | 64 | 58} 50 |.-..
700 47! W,
kB FORY . 1 T, 900! Lat, 400 44’ o long. | 508p.m.i........ 713! 06 | 64 | 59§) 50}|....
700 47/ V
7)..do..... 891} Lat. 40° 30 N, long. | 6.05p.m.[..c...-. 70 84 | 563 404)...
X 700 46’ W.
L R 992| Lat. 40° 38’ N., long. | 7.30 p.m.[ccceez..| 69 63|62|80!...
700 45' W.
71..do ........ | 993 Lx;t. 420 28 N., long. | 8.20p.m.|........ 69 | 65636451 ]...
00 44/ V
8| ...do.......... 094l Lt;t.°30° 40’ N., long. | 4.50Aa.m. ..cc.....[ 72 | 68 | 68 | 653] 49 46}1
1
B ...d0..c.oennn. 995! Lat. 390 40 30 N., | 6.00am.|........ 72 | 68 | 69 | 654| 47 | 464,
| long. 71° 31 W,
8. 996, Lat. 30° 41' 00 N. | 7.86a.m.:........ 76 | O74| 65 | 56y| 45 | 44
long. 710 3V 87 W,
8| 807 Lr;tioaso; 42' N., long. | 8.40am.|........ 75 | 674i 65 | 66} 45 | 44
B 008/ Lat. 390 43 N, long. | 10.05a.w.|........ 74| 0863|5144 43}1
710 320 W, i
8|...do.-oaunn.n. 900 Lat. 300 45 13 N., | 11.45am.;........ 73 6351|4543
long. 710 30/ W.
8(....do..c.......[1025 Lr;tl.o"}g; 49 N., long. | LO05p.m.|........ 71 {08} 68 | 69} 54} 48
6[....do. .:..... {1026 Lat. 39° 50’ 30" N.,| 2.40p.m.l........ 09 (69 (68|68 |58]48
long. 710 23 W,
8l....d0 . eee oL, 1027 Lat. 209 00 00 N.,| 7.82am|........ 616566 (50|47 44
long. 69° 19 W, :
I :
4 ...d0.cu..onn. 1028] Lat. 3¢ 67" N., long. | 8.88am.|........ 1 66} 661 06 ) 61 | 48 ) 4b
| 060017 W. |
B ..@0........ 1020] Lat. 3% 57 06" N., | 1200 m.[........ 72 | 08 | 06 | 63 | 48| 45
600 18' W.
H|...do.......... 1030 Lat. 300 58 30" N., | L30p.m.i........ 65 | 06 | 60 48 | 45
69° 15' W.
4 .do...iil. 1031) Lat. 380 577 00/ N., | 2.45p.m.f........ 64 ; 05 ) 63}] 58 | 47 ) 45
long. 69° 19 W.
4 ....do ..........[1032| Lat. 39° 50’ 00% N.,| 3.42p.m.|........[| 05| 65 | 03}/ 58 | 47 | 45
long. 890 22/ W,
14 | N, Z.46405, sur- 11033| Lat. 380 56/ 00 N., | 4.65p.m.]........ 668 63 | 57 [ 47| 47|
faco: N. Z. long. 69° 24 W,
46402, deep.
14 [....do..........[1034 Lat. 30> 56’ 00 N., | 6.656p.m.{[..... ...\ 68 60 | 67 | 47 | 47
long, 690 26/ W,
14 (... do.ceineee. 1035{ Lat. 30° 57 00 N., | 6.43a m.[........ 05|62 (6067|4747
long. 69° 28 W,
M {...do.cooe.... 1038 Lat. 49° 58 00 N., | 7.45p.m.{........ 62 | 613f....{.cfeneclian
long. 69° 30" W. . .
15]....do ... ... 1037 Gay Head, NE. 3 N. 4| 7.20am.|....c...i. "
wiles. . '




[25] WORK OF THE STEAMER FISH-HAWK. 79
Qomminsion steamer Fish Hawk, scason of 1881—Continued.
and water. E’ | Specific gravity.
— =3
LR e C 1 a | © 8%
<] barncter of . Jredge or -, ~
g S g a2 bottom. Wind. Drift. t,m‘»;vl. . ;é hofl 5 E; .
312|383 : § 5B 5% 333
EI21E12) 3 2 |B° 28 | Edg
- 2 v ) A Ioa Qo®O
& 8 (=] (=] i‘r‘ ] [&]
7
°lolo|o files Miles .
seeleedl 050 | 2618 . Loiiiialt SW.8....... SW.1f...... Trawl ....|Surfecej 09 [1. 02340)1. 02468
’ 5fms..| 66 :1. 02360(1. 02441
10 fina .; 65 ‘1. 02380(1, 02440
seelead 40| 2818 Liiaell.. SW.3....... SaW.l....|..do...... Surfuce: 67 {1.02340|1. 02438
5 fms .. 66 11, 02350(1. 02434
. 10 fima .| 04 |1. 02470(1. 02424
- .49 | 281 S ol SW.3....... S.4......... RD...... Surface. 67 [1. 02340|1. 02438
5 fine ..} 66 |1, 023501, 02484
i 10 fma .| 64 |1.02370'1. 02424
------ <404 80 | 8 oo SWLB. | Sif ooenl i o oooo . Surfnce| 67311, 0237011 02476
! i 5 fms ..| 674/1.023801. 02486
i | : 1o fme | o4y 0242011, 02481
Trepee] 408 300 S i ae... SW.8....... LT ST Trawl ....|Surface| 6741 02370|1. 02476
| | | 5 fins .. | G74|1. 02380|1. 02486
' I i 10 fms .| 643/1. 02420[1. 02481
~~~~~~ 47 134, Gomiand ...l W.SW.3... i Sy W.d....l._.do......|Surlaco| 60 1. 024001, 02484
! i 51tms.. G5 |1.02420(1, 02489
; | | 10 fms .| 65 |1. 02420(1. 02489
Treoeell 478 4 Gnoms...... o W.SW.3...1S.2W.k....| Trawl....|Surfacel 66 |1. 0°400(1. 02484
! fms .. | 65 |1 02420!1. 02485
\ 10 fins .| 63 |L. 02420!1. 02461
"""" 48130 M. e eiiiiiiiieee e So eie| Trawl .. [P O PN EOOR
. '403 30 | M .......e.... W.SW.4 ... 8§ . ccounnn. IR 'O IR JY PUPTON S
8. --|404 368 | Bro.m ........ N.NW.3... WNW.2...|...do...... Surface| 08 {1.02450(1. 02548
; 5fms .. 07! 1. 02440|1. 02546
' : 10 fins .| 674)1. 02440|1. 02546
404,358 | YL m.s ....... N.NW.3... 0 WNW.b...|..do......|......].. [ P
! i
.40 346 | Yl m.s ....... N.NW.3...NW.}...... Rakedr'ge|........]|. R R
40 [335 YLms ..oooun N.NE.3....| N.by W.4../ Trawl ....|........ PO PUSUR IR
--140 302 | YL m.8 ....... E.NE4. .. N1}...oooof.. do...... Surface| 68 [1.02450(1, 02503
5fins ..| 68 (1. 02430/1. 02643
“wi . ! 10 fina .| 59 |1. 025001. 02488
-+-'42 |40 266 | Gn.m.B..-.... E.NE.4....] NNNW.32...| Rakedr'ge|Surface| 68 |1.02440(1, 02553
6 fma .| 07 |1.02450|L 02348
5 I 10 fms .| 59 |1. 02460[1. 02448
. {-- 146 218 | Go.m......... NE.by E.4 .| N.3E.1....| Trawl ....|Surface| 68}|1.024801. 02601
n Gtms..| 08 |1 02440|1. 02553
+--[473182 | Gn.m.8.......| E.NE.6.... NbyE.1§..[.. do ...... Surfuce| 68 (1. 02460,1. 02518
4 5fme ..| 674|1.02400'1, 02566
ceelee MBY 93 (8 ......iae... E.NE.3....| N.}.........]. .do...... Surface| 65 (1. 02480 1. 02649
5 fras ..| G53|1. 02600 1. 02576
49346 10fms | 64 |1.02520 1. 02574
<41 1410 | M. ............ NE.8.......| NNNE.§....|...do ...... Surfuce| 60 |1.0249801. 02574
5fms ..| 6031 02480 1. 02581
494l48 10 fius | 854(1. 024€0 1. 02650
---40 1458 | Ylm.a....... E.NE.4....[ NE.by N.1.|...do ...... Surface! 66 !1. 0249 |1. 02574
| 5fms..| 663'1. 02490 1. 02651
49 4g | ! 101 s | 633'1, 02480 1. 02556
++-41 837 | Ylwm.s....... E.NE.4 ....| N.by W.1}.| Rake dr'ge Surface| 66 ‘1, 02400 1. 02674
: ;’)flfl)d.. 66)'1. 02490|l.0§.’-;l
46 i 0fine .| 634 1.0248 |1, 02550
refeeo#64256 | Yims....... ' N.NE.4....| NW.by N.1}| Trawl ....!Surface| 65 |1.0‘.'470'l. 02630
I5ma .| 63}|1. 02480 1. 02522
46 .. 46 '2 110fma | 63 ,1.02480 1. 02521
=80 08 | Ylm.s....... NE.4....... Nw.3...... ...do ... Surface. 65 |1.02470 1. 02530
I 16 s L. 63,1, 02480 1. 02522
. 1 10 fms .. 63 :1, 02480 1, 02621
1| 8 Ge........... NE.3....... N.Nw.2 ...l . do...... eereeeet e foroaee .
. i . '
4 .. I i f
o R LTI S NE.3....... NNW.g . doo Freeee e U R
eeef?T 1208 NE.3....... Negeeeronnn. i.“do ...... Ceans ‘
NN TR NE.4....... N.NW. 14 .| Rakodr'ge ceeee. i focneendfoennaes
S0 % Y P | |
i :



80 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [26]
Dredging and trawling record of the United States Fish
é Temperature of air
IS .
[ 1
ot 8 : N é
Date. Thex::&lin.leter 2‘%. Locality. Hour, Tide. ! X g § g g
12 5 EAEAE-RE-RE:
5 i | o | B = E&le| a8
¥4 | ¢ 5 w |28
1831, : : ) o o o o [+]
Saept. 21 | N. Z.46405, sur- (1038 Lat. 30° 58 00 N,! 655am.l........ 67 |67 [ G8 | 68 )49 |....
‘fgf& H dN . Z. long. 700 06’ W, :
cep. !
21 [...do: ... 1030' Lat. 300 59 00 N., | 0.35am |..... .. 66y 07 |68 [....j ... [....
long. 700 06' W,
c2|..do..L.. .. 1040 Lat. 40> 00* 00" N, 10.43am.|........ 64 | 68 ... S Y PR
| long. 70° 06’ 00" W,
22f...do.......... 1041) West Chop light, E. 3 12,35 pm.f....... 6341 65 | 65 |....| .. |..-.
| N., 13 miles. i
22 .do 11042 West, Chop light, E. § - 1.17 pm.|........ 63f: 65 |....]-c..feeni]ene
| N., 13 miles. :
Oct. 10 :1043] Lat. 380 39 00 N., T.17awm.l........ 634 653 653 85 | 62
i . long.73° 11’ 00" W,
H I '
101....d0.......... 11044 Lat. 38° 377 007 N., 815a.m ! ....... 685 66 |00 )65|62]33
' I _ long. 73° 1% 00" WV, i
10 (....do......... 1045; Lat, 380 3% ¢ Nl oszamto . 67 | 66 - 66 | 65 | 633 53
{ long.730 13 00" W." | 1 i
10 | N. Z. 47996, sur- 1046; Lat. 3% 33 00 N., ]].]4n.m.| ........ 68 66 65|65!611353
fnoe Nz i long.730 18" 00" W.' ; i ‘
6402, deep. i i
10 ... do.......... 1047: Lat. 38° 31’ 00” X, . 1215p.m......... 69 | 66, 65 (654 61 50
| _ long. 730 21/ 00 W, | |
10]....do.......... 1048 Lat. 38° 20/ 007 N., ! 1Lsspm.l........ 71| 6606|6555 49
long. 78° 21/ 007 W, : | |
10)...d0.......... 1040 Lat. 38° 28" 007 N., ' .30 p.am.|...... .. 68| 06, 60| 65! 65| 49
long. 73° 22 00~ W, ; ! | I !
Record of speed of soundings of United States Fish Commission
[Lead, 18
g Going down.
— I T SRR -
S |35 8 Bg 84| 8: 85 8z 8 835, | %
a 3 s 89 oc oo oc ¢ o S 2 S I,_" =8
E Eaf 3 =g =4 <. <2 1 <3 | <& 3;, R Ba
| = =S -
S |47° 88 88 |88 |88 2E 3% 28 |gF |5 |4
S IARUR O I T — IR A '
m, 8  m. & m. 8. X mn. 8, i
300 [ 300 ....... . 600 | oo
300 .........|.oolil. 300 | ‘71
200 300 |........0. 5 00 i 226
200 2156 2 40 8 00 396
250 | 060 | b 708 | o8
50
105 103 102 8 45 | 346
120 1156 115 410 { 322
120 115 | 115 410 ' 322
115 118 0 65 343 | 289
116 120 130 405 | 256
205 0 65 . .. 3 00 176
105 130 115 5 26 306
100 105 0385 2 40 240
120 045 ........ 2 05 140
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Commission steamer Fish Hawk, season of 1861—Continued.

and water. g Speocific gravity.
— o
S v
& - . © S’U
88 & | Character of Dredge or s 1. =
g S8 8 bottom. Wind. Drift. tragl. Ssl w2 |82
SI%IS18 g . A [”E] °%- |3 2
SEls1E| 3 = |25 2t K
D
i ~ § ] A R A ] 3
°lofelo Miles. Miles.
AT ...‘47 146 | 8.sh .......... N.NE.4....| Ny E.1...] Trawle.co|eecacecc]ecec]eecnccs]oenannn
-.150 136 | S.8h.......... NE.6....... N.by E.2...[...do...... [ FN R R
Ttepesel-. |66 | 03] 8.gh.......... | NNE.G....[ NNby E.2...| Ex. dredgelseeeeece)oeesfennnacs]innnnns
e85 9 Bigaiiae ol B.SWL4 L. W.SW.2...| Trawl coefecennnnn [ cemeese
e85 | 6] S gaaannannin. S.8W.5....] Wby N.3..|...80 ceeeri)eennenns S O
“otre |-+ 148 {130 | Sand.......... N.NE.4....| NW.byN.1}|.. . do ...... Sarface| 65 |1. 0256 1. 02628
i ; 5 fms .| 643'1. 0254 (1. 02601
52 ( 10 fmss .| 647110252 |1.02574
s»e.. 42 224 | Gray mud..... NWwW.3...... W.NW.¢...l...do...... Surface| 65 (1. 0252 '1. 02589
N N | : 5fns..| 65 [1.0252 {1.02580
=161 ...|40 312 | Gray mud..... NNW.8 ...l W.iN.2.o..|...@0ceeeeennnnnnn [N R RSO
821...1...51 j104 | Send...e..... Nodooooron| W.NW.5... o e Surface| 65 |1.0252 [1. 02589
5fms..| 66 0254 102600
5 lofms | 64 | 0255 [1 02604
*++--.[49 1156 | Sand.......... Neideoeeoo /] NNWAE ... )i @0 eeeeseeanne, R PR P
BL61 45 140 1435 | Mud.......... Foedooenenon We2oouennn . T Surface| 05 |1. 0250 |1.02569
6 fme ..| 65§ 1. 0248 1. 02556
81 5y Los 10tma .| 65 1. 0248 |1.02540
45 I4o 435 | Mud.......... Nodeerrarnn NNW.2...[...d0 coeeei]earnnnn. veecfreen]eiannan
A

Steamer Figh Hawk, Licut. Z. L. Tanner, U. 8. N., commanding.

Poungs )
Coming up

_—

. o

890285 (%8s 32|52 |8:| 82 | 84 | B8 | 4, | 4

e 2 2 g

sf |25 |82 (8383|285 83 | 85 | 3% | 28 | ¥

S¥ | 3% |83 | g3 |82 |88 | g3 | 88 | 52 | ®F° 2

—— = - & « s8 &
m. & m. 8. m. 8.
4 00 800 |..........
5 00 500 f...........
160 600 |......oe..e
2 00 030 I..........
120 1005 Jo..........
125 563 7 46
120 4 85 8 b5
105 5 05 2 60
1056 505 2 50
205 525 8 40
146 4 55 500
115 200 500
145 6 35 425
1565 4 10 145
182 200 225

S. Mis. 110-—g



82 REPORT OF COMMISSIONER OF FISH AND FISHERIES. [28]

Record of speed of trawling United States Fish Commission
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steamer Fish Hawk, Lieut. Z. L. Tanner, U. 8. N., commanding.
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Synopsis of the ateam log for the year ending December 31, 1881.

8troke of piston, infeeb............oo oLl L.l P23
Number oF condensing oylinders .... . e ecceetecnaiiiaean., .. 2
Diameter of condensing cylinders, in inches........... ... ... .. P>

Mean point of steam cut-off from commencement of stroke of piston,
ininehes ............ .o ...

Mean number of holes of the throttle valve, open.................. 3.39
Mean vacuum in condenser, in inches of mercury ....._._.......... 4. 02
Mean steaw pressure in boilers while engines were in operation .... 26
Meun temperature of engineroom ........._......_. temene ames cens 92.4
Mean temperatureondeck...... ... ... ... ... _ . T 60.1
Mean temperature of injection water ..... .. ... ... ... "
Mean temperature of discharge water .....__...__.
Mean temperature of feed water ..........._. ... .. .
Total time fires were lighted, in hours and minutes-............... 4,685 25
Total time fires were lighted for hatchings, in hours and minutes. . 1,433 00
Total time engines were in operation in hours and minutes ... . .. .. 778 50
Total time engines were in operation for dredging, in hours and min-
Lo 121 09
Total number of revolutions of starboard engine vou__. ... .. " 3,126,099
Total vumber of revolutions of port engine.... ............. . ... 3,272,441
Mean number of revolutions per minute en route . ......... .. ...... 8l.7
Mean piston speed, in feet per minute ......... et et oeaaaaaan 337.65
Total number of knotsrun ...__..__............. et ceeecaan e 5,029.5
Mean namber of knots per hour. .........._.. ... _....o0TT 6. 46
Mean number of knots per hour en route. ... .........oooosoonn o . 8.4
Total weight of coal consnmed for engineer department............ 4734438

Total weight of coal consumed while engines were in operation.... 237,'#%

Total amount of coal consumed for golley 24440
Total weight of refuse........o....... ... .. . I TTTTTTT 36318
Moan number of pounds of cozl consumed per hour while engines

were in operation ._._.... ... .. .. . . . . ... .0 692

Total number of gallons of oil consumed .. .. ....oooeeoonone ..
Total number ponnds of tallow consumed....... ... ... . ... ..
Total uumber of pounds of wiping stuff consumed

Mean draught forward, in feet and inches .........

Moean draught aft, in feet aid inches....__. eeee-wew. 7 feet 7 inches.
Number of screws e ettt et . —

Kind ofserewsa .. ... .. ... . ...t true.

Mean piteh of screws, in feet and inches .. ... ... ... .. . . 77 12 feet 3 inches.
Diameter of screws, in feet and inches.....oovveeoooeneonnn. . 6 feet 8 inches.
Length of screws, in inches, parallel toaxis. .. ._.._........ .. . ] 20 inches.
Number of blades ... .. ... ... ... . ..o .. 4

Maximum indicated horsepower.. ..........._._......_. 222,92

Mean indicated horse power ... iiiiiiiiinn i 172. 85

Mean pumber of pounds of coal per horse power........_...... . .. 3.9
Maximum number of pounds of coal per square foot of grate....... - 15

-Mean number of pounds of coal per square foot of grate ........._. 12.7

Maximum speed attained, under steam alone, in knots per hour.... 10,33
Number of hours maintained .........._... .. . . . . " 5

8lip of screws at maximnm speed, in percent................ ... .. 0.4
State of tide and sea......_ .. ..o .o ... 0 favorable and smooth.
Moan slip of scrows, in perecent....ocoovvieeenann 14.9

Table of distances made under steam by the United States Fish Commission Steamer Fish
Hawk, for the year 1831,

Date. ‘Where bound. Distance.
1881. Miles.
Feb. 26 | From Norfolk to Washington - 109
27 ..., Do 60
28 [...... Do .. 3
—_ 200
Mar. 23 | From Washington to Norfolk. .. . 120
24 |...... Do 80 200
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Table of distances made under steam, §o.—Continued.

Date. Where bound. Distance.
893
5 | From Havre de Grace to Northeast River 9
Jun. 31 | From Northeast River to Havre de Grace. 13
e 5 | From Havre do Grace to BAltOre - ..eeeeveeereecaoocesenacscaasoannssconnsass 42
7 | From Baltimors to Washington )
8l...... DO eeereenenrecnrianeanaasannn 176
167
Jay; —_— 146
y Z From Washington t0 Wood'8 HOll .ceeeevemeriioaneiecnianecaeccrenee 00
91,
10 |,
637
36
e
20 Dol il ORI 32
20 | From Wood's Holl to Npw Bedford .__...__ooereneniiiiienns cenieeceneen U
Aug g gx‘o? ‘lNewrliiedford 0 W0ood'8 HOll c.cevvnioenmoneoceniceneasercansoneonnsonns . ‘lsé
y redy) ereenieeceeecceaase ieteeessresceseseserresacarane
4 Do 124
Rl i
9 T 116
0 Do e 50
;g N 27
28 103
2 6
b 28
ol S 15
Sept, i" From Woo edford . 14
" 5| ¥rom New Bedford to Wood's Holl . 14
3 m wharf at Wood's Holl to anchors,
T 23
H 19
1 | &
1l a7
4 m
15 78
%
21 o
i i
Oct, % From Wood's Holl 1o Now Bedford ... 1.euermuesesssessoossnesceeseoseneon 14
¢ | trom New Bedford to Wood's HOll ..wuveumeeeeineennmnnronmacseccsecacsssnsanes 4
8 From Wo00d's Holl to New Bedford . .coeccveeceececasacecenccnoen erenasvaronncns 14
7 | o= New Badford to Bristol, R Loc.ecneereercnannrnennes R P, 52
g | ETom Bristol, R. 1., 10 New HaVeD..c.eeemnreonemaoacacaaoamsmsns RPN 63
9 | Trom New Haven to Now York....ooccaccoeneacrmrensssnmennsoaasaccosses sencas 42
10 om New York to Waghington, D.C..ccvimveieinasccncaroancarecccacccnccens 96
1 me Now York to Washington (dredging trip) «eoeeeeereseacacessmananns e 100
12 mn lgew York to Washington . ig
27 TR e e iiieeieeaaan
18 ashington to Yorktown.
R Seemenei e reeeeens emteercooanons 102
2(1) OTELOWN t0 WashingtoNeevrererecerrnsesacenncanes
2 | From Navy rdW """""" sesvemneesssesreeene seeee s
25 -Yard, Washington, to Sixth street coal wharf
From Sixth atrees conl whm to Navy-yard, Washington . 2
—_— Total Aistance run .....eeeveereennenn teeeeeereanenne 5,020%
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IIL.—LIST OF PATENTS ISSUED BY THE UNITED STATES, DUR-
ING THE YEAR 1881, RELATING TO FISH AND THE METHODS,
PRODUCTS, AND APPLICATIONS OF THE FISHERIES.

243,893,

239,063,
240,611,
241,150,
250,848,

236,161.
237,566,
242 866,
243,087,

287,351,
239,592,
249)942.

237,160,
246,726,

245,704,

243,371,
244 898,
246,147,
250,165,

9,787,

BY ROBERT G. DYRENFORTH,

Assistant Commissioner of Patents, United Siates Patent Office.

FISHWAYS.

J. Shields..... G eecececennccenccncnoennana

OYSTER CULTURE.

F R Smith..ooorvoenrsvaaeenenennnn cees
L A Kiefor. . oo e eee e e e rannas

J. Palmer

(11

.................................

F. A. Loomis (reissue) ..coes aesvennecnes.

..July

5, 1881.

March 22, 1881,

May
Dec.

Feb.,
June

.July

. April 26,1881,

10, 1881,
13, 1881,

4, 1881.
8, 1881,
14, 1881.
5, 1881.

1, 1881.

March 29, 1881.

Nov.

.. July

22, 1881.

1, 1881,
6, 1881,

16, 188L.

28, 1881.
26, 1881,
23, 1881,
29, 1881,

5, 1881,
87
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RODS AND SINKERS,
250,204, T. H. Chubb «eeevvemnniann i oo Nov. 29, 1881.
250,842, W. H. Rippard .............................Dec. 13,1881
250,968, H. Prichard ... . . ... . ... L Dec. 13, 1881.
236,750, W. H. Andrew ............................ Jan. 18, 1881
FISH-TRAPS, NETS, AND LANCES.
237,231. W. B. Atkinson ..... ....... ... ... ..... Feb. 1, 1881.
240,630. B. E. Willard ............. .. ... ... ... April 26, 1881.
241,060. BE. Pierce -....... ... .. May 3, 1881
243,622. G. Rentz and F. H. Herzog .o.... ... ..., June 28, 1881
244,150. J. 8. Simpson ... July 12, 1881,
245251. T. F. Williams.............. ... ... ... Aug. 2,1881.
247,179, A.Duvall...o.oeoon o Sept. 20, 1881,
ISINGLASS, GELATINE, ETC.

9,715. 1. Stanwood (reissue)........................ May 17, 1881
243,685. R. Brooks..... ... et ieieiaaaaaaa July 5, 1881.
243,713. W.N. Le Page .....coeooiienennnnnnnnn... July 5, 1881
244,602. P. C.Vogellus. . .......oooooo it . July 19, 1881.

FERTILIZERS
251,628. G. B. QakeS...uu. ..o . ... ... ceeivecas Deec. 27, 1881.
PRESERVING FISH FOR FOOD

238,378. B. H.Frazier-........................_ .. .. March 1, 1881.
240,143. O. P. Johnson.......... .. ... ... ... . . . April 12, 1881.
240,281, A. and E. B. Squires....... Ceeetieiinaiena.. April 19, 1881.
241,187 P.Brick «......cooviaiii May 10, 1881.
245,679, N. Webster ............o. ... Aug. 16, 1881.
247,579, W. Plumer............. ... . ... .. ... Sept. 27, 1881.
248,686, S. L. Goodale ..................... . " Oct. 25, 1881
..50 382. F. B. Nichols and C. Thomson ............... Dec. 6, 1881.
250,776, C. A. Bergtold ........ocoooonii L. Dec. 13, 1881

9957 G.W.,G. H, and F. B. Dunbar (reissue). ... . Dec. 6, 1881.

FISH DRESSING AND SOALING MACHINES.

242,056. J. H. Schaal and 8.V, Harbaugh ........ ... May 24, 1881
249663 M. J.Palson .....ooivemmnenninaiainn ..., Nov. 15, 1881.
MISOELLANEOUS APPLIANOCES.

243,780. R. 8. Jennings, submarine illumination ... ... . July 5, 1881.
247,445. A, Ward, oyster opener .................... Sept. 20, 1881.
247,689-90. J. C. Rodman, minnow bucket ............ Sept. 27, 1881.
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IL—-NATURAL HISTORY OF THE MACKEREL.
' A.—LIFE HISTORY OF THE MACKEREL.
1.—GEOGRAPHIOAL DISTRIBUTION. )

The common mackerel, Scomber scombrus, is an inhabitant of the North
Atlantic Ocean. On our coast its southern limit is'in the neighborhood.
of Cape Hatteras in early spring. The fishing schooners of New En-
gland find schools of them in this region at some distance from theshore,
but there is no record of their having been taken in any numbers in shoal
Water south of Long Island. A.W. Simpson states that the species has
been observed in the sounds about Cape Hatteras in August, September,
and October. R.E.Earll findsevidence that stragglers occasionally enter
the Chesapeake. Along the coasts of the Middle States and of New En-
gland mackerel abound throughout the summer months, and are also
found in great numbers in the Gulf of Saint Lawrence, where, in past
Years, fishermen of the United States congregated in great numbers to
Participate in their capture. They are also found on the coast of
Labra,dor, though there i8 no evidence that they ordinarily frequent
the waters north of the Straits of Belle Isle.

Captain Atwood* has expressed the opinion that they visit Northern
Labrador only in seasons remarkable for the prevalence of westerly

- Winds, and that in colder seasons they do not go so far north.

Professor Hind was told by the residents of Aillik and Kypokok,
Labrador, 150 miles northwest of Hamilton Inlet,that mackerel were
abundant there in 1871, and that a few were caught in cod-seines.
While at Double Island harbor, some fifteen miles north of Hopedale, a

‘rench Canadian resident informed him that there is “ a scattering of
Mackerel” on that part of the coast.

They appear also at times to have been abundant on the northeast-
€rn coast of Newfoundland, though their appearance there is quite
Irregular. Mackerel do not occur in Hudson’s Bay nor on the coast of
Greenland, It seems probable that the natural northern limit of the
Sbecies in the Western Atlantic is not far from the Straits of Belle Isle.

rofessor Packard, who visited this region in 1866, recorded that a few
mawCI.(erel are taken in August in Salmon Bay and Red Bay, butthat the
SJtI‘a'l.t;s of Belle Isle were evidently the northern limits of the genus, while
Fort;m, one of the best Canadian authorities on fisheries, in his annual
Teport for 1864, stated that in sumwmer they appear in some places, such

* Proceedings Boston Society of Natural History, vol. 10, p. 66.

3] 93
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as Little Mecattina on the adjoining coast, latitude 503° north, and even
sometimes enter the Straits of Belle Isle.*

Perley says that they are rarely known to visit the coast of Labrador.
H. R. Storer, after carefully studying the fauna of Southern Labrador,
in 1849, came to the conclusion that they were sometimes found at Little
Mecattina.

In the various reports of the Canadian inspectors of fisheries on the
Labrador coast from 1864 to 1870 may be found evidence that mack-
erel are rarely taken even on the Labrador coast of the Gulf of Saint
Lawrence.

Professor Verrill, who visited Anticosti and Mingan in 1861, was un-
‘able to find any mackerel in the waters of that region, although the
best methods of catching them were often used.

Some years ago mackerel were abundant in the Bay of Fundy, as

[ many as twelve vessels from Eastport, besides others, being engaged in

vy | their capture, chiefly about Digby and Saint Mary’s Bay. They have
now 80 completely disappeared as not to form an item in the commercial
‘record of the cateh.

The species is found throughout the entire length of the Norwegian
coast from the Christiana Fjord to the North Cape and Varenger Fjord,
latitude 71°.

It occurs on the south coast of Sweden, and, entering the Baltic, is
found along the shores of Eastern Denmark and Eastern Prussia, and
also abundantly in the German Ocean and the English Channel, as well
as everywhere in all parts of the British Isles, and southward to the
Mediterranean, where it abounds, especially in the Adriatic. There is
no record of its capture in Africa, South America,in the West Indies,
Gulf of Mexico, or even about the Bermudas.

The mackerel, then, would appear to be a shore-loving fish, not ad-
dicted to wide wanderings in the ocean, and with range limited in the
Western Atlantic between latitudes 35° and 56°; in the Eastern Atlantic
between 36° and 710,

*In 1860 Capt. Petor Avery, of the schooner Alabama, of Provincetown, took 100 bar-
rels of fat mackerel at Port au Port, Newfoundland. Captain Atwood, however, hos
seen them at the Bay of Islands. He has also seen large schools at Mecattina.

Capt. J. W. Collins writes :

‘“As early as 1836, Capt. Stephen Rich, in the schooner ““Good Hope”, of Glou-
cester, spent almost the entire mackerel-fishing season on the coast of Labrador in
pursuit of mackerel. He was induced by the reports brought him by the Labrador
cod-fishermen to make this attempt. They had reported seeing mackerel abundant
in the vicinity of the Straits of Belle Isle, and Captain Rich being of an adventurous
turn decided to devote one summer to the investigation of the subject, feeling in hopes
of obtaining & large catch. My father was one of the crew, and I have often heard
him tell that the trip was entirely unsuccessful, notwithatanding the fact that they
cruised all the way from Mecattina Islands through the Straits of Belle Isle, and on
the northwest coast of Newfoundland as far down as the Bay of Islands, Few or no
mackerel were taken untii the vessel returned in the fall to the southern part of the
Gulf of 8aint Lawrence, where a small fare was obtained in a few weeks’ fishing.”
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2,—MIGRATIONS.

The migrations of the mackerel, the causes of their appearance and
disappearance at-certain seasons at different points along the coast, the
causes of their relative abundance and scarcity in different years, have
already, been discussed by numerous writers. The subject has received
Special attention on account of the disputes. between our own and the
Canadian Government concerning the value to our fishermen of the right
to participate in the mackerel fisheries in the Provincial waters.

Notwithstanding the great amount of paper which has-been covered
Wwith theories to explain the various mooted questions, it cannot be said
that the habits of the mackerel are understood at all better than those
of other fishes which have not attracted so much attention. The most
voluminous writer upon this subject has been Prof. Henry Youle Hind,
who devotes many pages of his book, “The Effect of the Fishery Clauses
of the Treaty of Washington on the Fisheries and Fishermen of British

‘North America,” to the attempt to prove that the mackerel which have
been at certain seasons in-the past so abundant in the Gulf of Saint
Lawrence and on the Atlantic coast of Nova Scotia, remain there through-
out the year, hibernating in deep waters not very remote from the
shore.* I have attempted to show the weakness of his argument in an

*Mr. Barnet Phillips, in the New York Times, Decemnber 31, 1880, thus criticises the
theory of Mr. Hind, while referring to Mr. William H. Rideing’s essay entitled ‘‘ First
Families of the Atlantic”:

““In an article entitled ¢ First Families of the Atlantic,’ to be found in the January
number of Harper’s Magazine, certain assertions are advanced in regard to the habits
of the mackerel which aro entirely of an ex parte character and might unintentionally
8ot injuriously to our interests in oase future disputes arose between the Provinces
and the United States on the fishery question. The writer states that, ‘seeking a soft
muddy or sandy bed at the approach of winter, it [the mackerel] buries itself therein,
firat drawing s scale or film over each eye.’ In a prior paragraph of this same article
the Possibility of ‘the hibernation of the mackerel is advanced. Now, exactly these
two arguments were presented by Professor Hind, who wished to prove that the
ackerel was a local fish, in favor of the Provinces, which assertions were entirely
refuted by Prof. Spencer F. Baird, Secretary of the Smithsonian Institution; and
by Prof. G. Brown Goode. The great argument used by the Provincial fish experts
Was to show that the mackerel belonged to their waters,and the ideas of hibernation
Were therefore represented. If this had been granted, our case would have had,
88 far as mackerel go, little to rest npon, As to hibernation of the mackerel there
Are innumerable reasons to suppose that nothing of the kind exists. In fact, hi-
bernation is one of those ichthyological questions which require very long research
to know anything about. It does seem that sturgeon in Russian waters, and
0‘}1’9 in cold temperatnres, take to the mud, and may, perhaps, do something like
hlbemation, but this habit has no precedent in sea-fish. It may happen that a few
Individuals of the scomber family have been inclosed in the winter season in the waters
of the Newfoundland coast. Such cases have undoubtedly happened, for on page 62
of the late report of the United States Commission, the statement is made that in a
Tiver of Nova Scotia where o schuol of mackerel had been detained, the fish were
Speared out of the mnd. Returning to the numbing effects of cold weather on sea-fish,
10 order to show how unusual it must be, the American turbot is taken with hooks in
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essay published in the Fifth Annual Report of the United States Oom-
missioner of Fisheries for the year 1877, pp. 50-70. It is by no means
demonstrated that certain schools of mackerel do not remain throughout
‘the year in waters adjacent to the coast of Oanada, but the weight of
evidence at present seems to rest with those who believe that the mack-
erel are given to extensive migrations north and south alon g our coasts.
These migrations are believed to be carried on in connection with another
kind of migration which I have called ‘“bathic migration,” and which
consists in a movement, at the approach of cold weather, into the deeper
waters of the ocean. The menhaden and many other fishes have these
two kinds of migrations, littoral and bathiec. The sea-herring, on the
other hand, has extensive littoral mi grations and probably very slight
movements of a bathic nature. In some the latter is most extended, in
others the former. Anadromons fishes, like the shad and the alewife, very
probably strike directly out to sea without ranging to any great degree
northward or southward, while others, of which the mackerel is a fair
type, undoubtedly make great coastwise migrations, though their bathic

Juigrations may, without any great inconsisténcy, be as great as those
which range less. '

Upon this point I cannot do better than to quote from a manuscript
letter from Professor Baird to the Hon. Hamilton Fish, Secretary of
State, dated July 21,1873. Having expressed certain views concerning
the well known phenomenon of the migration of the herring and shad,
he continues:

“The fish of the mackerel family form a marked exception to this
rule. While the alewife and shad generally swim low in the water, their
presence not being indicated at the surface, the mackerel swim near
the surface, sometimes far out to sea, and their movements can be read-
ily followed. The North American species consist of fish which as cer-
tainly, for the most part at least, have a migration along our coast north-

the dead of winter under the floe ice of North Greenland at a depth of 300 fathoms.
If sea-fish were mummified in the ocean depths by the cold, because at the deeper
strata of the ocean temperatures are fairly uniform, once a fish had hibernated, his
sleep might continne on forever. There can be no better proof of the migratory char-
acter of the mackerel than to cite a paragraph from the Cape Ann Advertiser, pub-
Jished this weelk, where the fact is announced that the mackerel fleot have gone off
Hatteras in hopes of secaring mackerel, and that some time 6go ¢ vessels reported
having sailed through immense schools for forty miles.” The film over the eye of
mackerel Professor Hind placed great stress on, as he supposed it was a preparatory
step to the hibernating process. Now, this film over the eye, as Mr, Goode shows, i8
not peculiar to the Scombers, for many fish, such as the shad, the alewife, the men-
haden, the blue-fish, the mullet, the lake white-fish, and various cyprinoid fishes, have
this membrane, though it never does cover the whole eye. The fact remains also t0
be proved that a skin forms over the eye in winter only. The writer of this article
has apparently culled his facts in regard to mackerel from one side, and has read most
superficially the whole of the testimony. ¢Public documents’ are rarely of an amusing
oharacter, but when they happen to be of interest,as wore those published as ‘The

Award of the Fisheries Commission,’ it is most unfortunate when false deductions aré
derived from them.”
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ward in spring and southward in autumn, as that of the ordinary pleas-
ure seekers, and their habit of schooling on the surface of the water en-
ables us to determine this fact with great precision. Whatever may be
the theories of others on the subject, the American mackerel fisher knows
Perfectly well that in the spring he may find the schools of mackerel off
Cape Henry, and that Lie can follow them northward day by day as they
move in coutless myriads on to the coasts of Maine and Nova Scotia.”

The movements of the mackerel schools, like those of the menhaden,
appear to be regulated solely by the temperature of the ocean.

In my essay upon menhaden, which has just been referred-to, I have
attempted to show, in a preliminary way, the relations of the movements
of the menhaden schools to the temperature of the water at different
Stations along the coast in accordance with certain crude observations,
Which at present constitute the only material available as a basis for
8uch generalizations. I have there claimed that menhaden make their
Appearance near the shore in the spring as soon as the temperature of
the water in the harbors has reached a weekly average of 50°, and that
they disappear in the fall soon after the waters have again cooled down
to the same average temperature.

The mackerel is partial to much colder waters. They range ten to
ﬁ'fteen degrees farther to the north, and their southern limit is propor-

(tlonally high. They appear earlier in the spring and disappear later in
the fall, and their presence is nearly synchronous with the time when
the water temperatures of the harbor have reached a weekly average
of 450, It has been remarked that the presence of the menhaden

[4

depends upon 8 weekly average of the harbor temperature of 50° or .

More. Thege harbor temperatures are several degrees—it is not known
®xactly how many—higher than those of the open ocean at the same
la'titude, and there can be no question that the menhaden thrives in
Water as cold as 45°. Mackerel will remain active and contented in a

Wperature of 40°, or even less. The normal time of the departure of

ls

Mackerel from the coast is, therefore, a month or two later than that of }

tl_le menhaden.

' There are well recorded instances of the capture of menhaden in Mas-
Sachusetts Bay as late as December, and there are,also many instances
Where mackerel liave been taken not only on the New England coast,

Ut also in the Gulf of Saint Lawrence, in mid-winter.* '

Ot;Twenty mackerel were caught in a gill-net at Provincetown January 17, 1878,

co o8 were taken late in December. Captain Harding tells me that they sometimes
e aghore frozen in cold weather, and are found in the ice on the beach.

. ‘ﬁ:ﬂy in February, 1881, small mackerel § or 6 inches in length were found in con-
eorﬂb,le numbers in the stomachs of hake and cod, taken on the eastern part of
thoge 8 Bank in 60 fathoms, and on the southeastern part of Le Have in 60 and 80

on tll1118801' water; sometimes ten, twelve, or fifteen in the stomach of a single fish,

on Ge: th and 9th of February, Captain Olsen observed them schooling at the surface

% Bbu;ﬁ:,:t Gloucester fishermen had before seen them in winter on George’s, but never

8. Mis. 110——7

[
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* Mr. John Fletcher Wonson tells me that at one time he left Glouces-

ter on a halibut trip January 1, and January 3 or 4 on George’s Bank

A |caught a hogshead of herring and 7 or 8 mackerel in a gill-net.

The Schooner Shooting Star took a number of mackerel on George’s

jBank in March, 1856.* '

The fishermen on George’s took tinkers from the stomachs of cod-fish
in February, 1878, using them for bait. Sometimes five g six were
taken from one fish. )

¢ In January, 1868 or 1869, Capt. Warren Brown, of the schooner
°>3 ‘Charles Frederick, of Gloucester, caught 30 mackerel on a trawl-line

F set on the middle bank.

i The Yarmouth Herald (Yarmouth, Nova Scotia), January 2, 1879,
atates that “two fine fat fresh mackerel were found among the kelp at
Green Cove on Friday, December 28, 1878,

Basing their arguments upon such occurrences as these, Canadian
writers have attempted to prove that large bodies of mackerel hibernate
along their shores throughout the winter. It is still believed by many
fishermen that the mackerel, at the approach of cold weather, go down
into the mud, and there remain in a state of torpidity until the ap-
proach of warm weather in the spring. All that can be said regarding
this claim is that, although we do not know enough about the subject to
pronounce this impossible, American ichthyologists think they kmow
enough to be of the opinion that it is very decidedly improbable.t

* Cape Ann Advertiser, April, 1856.

1t seems only fair to quote in this connection a letter printed in Forest and Stream,
a leading Now York journal devoted to field sports and the fisheries, in criticism of
views published at the time in that paper and also in the report of the Fish Commis-
sion, part v. I feel the utmost confidence in Dr. Gilpin’s statements as to facts ob-
served, though my interpretation might perhaps be different.

“ HALIFAX, June 19, 1878,
“ Mr. Editor: In some papers published some time gince in the Forest and Stream
upon the habits of the mackerel, it is asserted by Prof. Brown Goode that there is no
reliable evidence of mackerel being seen upon the coast of Nova Scotia after the 25th
of October, quoting me as his suthority. Had he quoted me as giving the 1st of No-
vember, 1868, when the fish market at Halifax was full, X should have felt more com-
plimented, as I should havoe known he had read my paper with more attention. In
summing up my remarks I stated that mackerel remain usually all November on the
surface in Nova Sootia, and during mild winters linger to December. This, Profossor
Goode says, is not reliable as scientific cvidence, because no specific dates are given-
To admit this would be to destroy almost the whole mass of information compiled in
the report of both the Royal and American Commissioners of English and AmericaB
Fisheries. But as I am certain that Professor Goode’s desire is to have the truth simply’
will you allow me a place in your columns to add to my previous assertions such spe~
‘cific dates a8 I may be able now to obtain, though not admitting his principle.
#On May 23, 1875, going into the Halifax fish market, I asked generally how 1008
are mackerel in market? I was answered, generally all through November. On 28K".
~ing how long in December they had known them in market, Mr. Greywire said: ‘1
recollect them as late a8 the 10th of December. We keep our nets out to the 30th of
November. Men hire to that time. Mackerel are seen after that date, but the 8688
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_ The appearance of the mackerel schools at the approach of summer
In ordinary years has been noticed somewhere in the neighborhood of the
following dates: At sea, off Cape Hatteras, March 20 to April 25; off
Norfolk,Va., March 20 to April 30; off the Capes of Delaware, April 15
to May 1; off Barnegat and Sandy Hook, May 5 to May 25, and at the
8ame date along the whole southern coast of New England, and as far ﬂ
ast ag Southern Nova Scotia, while in the Gulf of Saint Lawrence they
4ppear late in May, and in abundance early in June.*
. There appears to be a marked difference between the movements of !

lackerel and the menhaden, for while the menhaden are much more (
8radual in their approach to the shore, and much more dependent upon |
a'.Small rise of temperature, the mackerel make their appearance almost -
Slmultaneously in all the waters from New Jersey to Nova Scotia at. I1C
8bout the same time. Stragglers, of course, appear much earlier than
the dates just mentioned; a few mackerel were observed at Waquoit,
Mass., as early as April 19, 1871.

In the fall the mackerel disappear as suddenly as they came in the f
8Pring, but they have only in one instance been observed off the Caro-
3 coast, except during the spring run. This is very probably because
Do fishing vessels ever visit this region later than June.

The instance referred to is the experience of Mr. Peter Sinclair, a well-

own fisherman of Gloucester, who states that he has frequently taken
them in great abundance off Cape Hatteras in December, where they
re not known at all in the summer season. He has found them in the

?nr-e 80 boisterous that our nets are destroyed. Some few parties will keep them out\
B December in spite of cold und storms,” Mr. White corroborated this. Mr, Thomas |
Tackett said he had taken them often in December, and often in weather 8o cold that .
be: fish were frozen in removing them from the meshes of the nets, but could remem-
roo 10 dates, Mr. William Duffy stated he saw one once on the 24th of December. He
e°nected it because it was Christmas eve, and on account of its rarity ; but he had
a éluently talen them during December, though having no dates. The nets used are !
ow ut two fathoms deop, set near the shore in about five to ten fathoms of water. My
1 recollections, but withount dates, are seeing stops made in very cold weather and
zen ground, which must have been late in November. I think I have now made
Iy assertion that they linger to December, and that in any future history of

L]
i The following letter from the skipper of the schooner Edward E. Webster is
Mﬁ?n&nt, in that it gives the exact positions as well as the dates of some of the
188t captures in 1873, 79, ’80, and '81:

“Qgnt: “NEwW YOREK, dpril 22, 1881,

“&pta.m CorLiNs:
knogEAﬁ 8Ir: I have just received your letter of March 14, in which you wanted to
lag, 36:, elreabouts I caught my first mackercl. (Tho first catch) in 1878, April 16,
1889 A m N., long. 74° 45’ W.; in 1879, April 12, lat. 36° 35’ N., long. 74°50' W.; in
740 65, %;11 1, lat. 3?° 30’ N., long. 74° 15/ W. ; in 1881, March 20, Iat. 37° 10/ N,, long.

is g -5 and tlus.trip we got them April 18 in Int, 38° 38’ N., and long. 74° 00’ W..
730 46 g;r sec?ud 'tl‘lp this season. I have seen mackerel in lat. 35° 15 N., and long.

okout o thc}x i8 the fartheress south I have ever seen any. I have been off Cape

“ any times, but have never seen mackerel there. * * *
Yours, truly, .

“SOLOMON JACOBS.”
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spring as far south as Charleston, and followed them from Cape Henry
to the Bay of Fundy and the Gulf of Saint Lawrence.

The very vagueness of the statements just made is evidence to show
how little is actually known about the movements of these fish. The
subject must be studied long and carefully before it can be understood,
-and the interests of the American fishermen demand that it should be
thus studied.

“There is,” writes Professor Baird, “no very satisfactory cvidence
of the occurrence of mackerel in the winter or any other season south
of Cape Hatteras, and it is not given by Poey and other writers as
occurring in the West Indies. A few mackerel are said to be occasion-
ally brought into the Charleston market, and Mr. Moses Tarr, of
Gloucester, thinks that some years ago he saw in the early part of March, ’
a short distance to the southeast of Key West, a large school of mack-
erel. He, however, did not capture any, and it is more likely that the
fish observed belonged to some other small species of the mackerel
family which occasionally school like the mackerel itself, and might
easily be mistaken for it. The skip-jack or leather-back may possibly
have been the species referred to. ' '

“T have been quite surprised to find the extent of belief among Massa-

their habits it must be assumed as truth that they remain in numbers during Novem-
ber, but are found sparingly later on our coasts, Where they are during those dates
in any intermediate point from Maine to Virginia, must be left to American observers.
‘When these blanks are ﬁlled_. and a generalization made their history will be more
complete, a task we may well leave in the hands of the American Commissioners of
Fisheries.

‘In my paper (1865) I speak of their asserted torpidity and the story of their blind-
ness a8 needing more proof before they are asserted as facts. I have had nothing to
alter my opinion since. In examining the eyes of many mackerel on May 23-aund 27
and October 27, in different years, I have found that, as in most fish, the bony orbit is
much larger than the base of the eye, and that the space is filled by gelatinous sub-
stance, which may be called cellular membrane and adipose deposit to this transpar-
ent membrane arising from the outer angle of this orbit spreads half way over tho
pupil of the eye. It may easily be raised and defined by passing o pen-knife between
it and the eye. At the inner angle there is also a similar, but much smaller, mem-
brane, not reaching to the eye. As the mackerel appear on our coasts about the 15tb
of May, and thess observations were made the 23d, I do not think it can be asgerted
the eye is closed entirely in spring; and as the same appearance is found in Septem-
ber, we must admit it to be a permanent structure. An analogous membrane is found
in the clupide, and doubtless other fish. On asking Thomas Loyd, our roughest ond
oldegt fisherman: ‘I don’t know anything about the scales of the eyes, but I do know
that, curse them, they see too sharp for us, steering clear of our spring nets,’ and
donbtless old Tom was right.

“On dissecting a mackerel, May 23, I found the heart first presenting the tricornered
ventrical with its white aorta and deop red auriclo resting upon the fringe of c®@o®
that covered the intestines, sweeping down to the vent, The liver and stomach wer?
both covered by the ceca. The latter was nbout three inches long, its upper lob?
thick and round, but ending in & narrow tail or point. The cardiac end of the stomaoP
was prolonged two and a half inches, ending in a point. The cecme wore attached
the gut about an inch below the pylorus. There was but little difference in appes*™
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chusetts fishermen that the mackerel goes into the mud in the winter
time. I have, indeed, been assured by trustworthy parties that they
have known mackerel caught on eel spears when fishing for eels in the
mud of Provincetown harbor.

“ A similar belief is referred to by Dr. Gilpin in his paper on the
mackerel in the transactions of the Nova Scotia Scientific Association,
and it is difficult to refuse assent to the testimony of otherwise credible
observers. There is nothing apparently in the economy of the mackerel
to prevent its following the example of the sand lance, the eel, and
other fish., We know that the melanors, the tench, and many other
fresh-water fish have the burrowing habit, some of them being imbedded
‘very deep in the mud at the bottom of a dried-up poud, to emerge again
When the water i8 restored. '

“The entire disappearance of mackerel during the winter season is a
Doteworthy fact, as we can hardly suppose that if it schooled on the
Surface in the Gulf Stream during that season it would not be noticed
by the experienced eyes of sea captains, and we can hardly imagine
that the fish would remain in the depths without an occasional rise.

8nog and size between stomach and gut. This we may roughly sum up : Stomach and
8ut very simple; cwca ususlly large and complicated; liver emall, all noteworthy
facts in the study of comparative life. The fish being a male one, lobe on either side
Oflivm’y-white; milt reached from gills to vout, slightly adhering to the sides by
in membrane, snd covered by a similar one, They were divided in lobes by shallow
\nes, the upper lobes slightly fimbriated. On removing both entrails and milt a dark-
p‘“_‘ple space abont an inch wide oxtended from gills to vent beneath the back bone,
18, when opened, secemed filled with coagulated blood. It had in some respects the
&Ppearance of the air bladder in the sslmonidm, though wanting in the direct com-
Munication they have with the cesophagus. But this communication is also wanting
In the gadidsme, where, capecially in the hake, the air bladder assumes its highest form
of Organization. I have often found coagulation and retioulated plexi in air bladders
% other figh.
““It hag been asserted the European mackersl have no air bladders, and a new genus
l)"Opoaed, but with more probability they have the same organization as our own, and
ﬁdiﬂ'erence lies in the opinion whether or uot it is an air bladder.
Y The mackerel appear on the Atlantic coast of Nova Scotis, and almost simulta-
J%0usly on the Bay of Fundy, about the 15th of May. Nearly all spawnexs, male and
‘®male, perform a somewhat easterly and northerly route, disappear from the surface
llua fow weoks and reappear again in September without spawn, and fat, remain in
easm ors during November, and very sparingly during December, coming from the
t"zvurd and then disappear. It may le asserted generalizing from observation ex-
te“‘hng over g series of 8 or 10 years, that they are irregular in their movements as
82xds localities, thongh probably not as regards ocean surfaces.
feedThe very great difficalty of nccounting low these enormous masses of surface
ies ers find food after disappeating from the surface has caused many ingenious theo-
Ple s 88 1o the question in what state and where thoy pass that time. These are all
eta::;nt reading, but valuable mora or less o8 regards the ingenuity and scientifia
1 ths g of the writers, In this paper and the one I jnclose (1865) I bave stated what
ere] are facts, and which must be accepted in the future history of American mabk-~-
tny (;h“fhlch I hope soon to see written by that commission which has already done so
n Atlantic waters.’
“BERNARD GILPIN.”
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It appears to be a well-established fact that mackerel are not un-
frequently found in the stomachs of cod, and possibly of halibut, taken
on the George’s Banks in the winter season. Perhaps the number
noted would be still larger if fishermen had the time and inclination to
examine more frequently than they do the stomachs of the fish ecaptured
by them.

¢« Another curious fact in relation.to the mackerel is in respect to the
membrane, the vertical edge of which is observed during the summer
season on the corner of the eye. This, it is claimed, during the winter
extends over the whole eye, and imparts the appearance of blindness.
This the mackerel is said to possess on making its first appearance
near the coast in the spring, when it extends over the greater part
of the eye, thus preventing the fish from seeing the bait, and it is &
matter of common remark that mackerel in the spring cannot be taken
with the hook, but must be captured with the net. The membrane
appears to recede with the advancing season, and during a considerable
portion of the time of its abode in the north it is scarcely appreciable.”

Mr. Perley, of Saint John, N. B., in his work upon the fishes of the
Provinces, remarks that mackerel have been taken on cod-hooks in
deep water, near Grand Manan, in the winter season, and there is evi-
dence to show that a few remain on the coast. It is, however, believed
that these cases are exceptional and confined to stragglers, as such
instances frequently occur with all the migratory fish.

The mackerel belongs to what may technically be termed pelaglc or
wandering fish, as their movements, something like those of the herringy
are apparently more or less capricious, though probably governed by
some definite law, which has not yet been worked out. It moves in large
schools or bands, more or less isolated from each other, which some-
times swim near the surface and give distinet evidence of their pres-
ence, and at others sink down into the depths of the ocean and aré
entirely withdrawn from observation. The army of fish, however, in it8
northern migration, moves along with a very broad front, a portion com”

ing 80 close to the shore as to be taken in the weirs and traps along the

coast of Southern New England, especially in Vineyard Sound and 08
Cape Cod; while at the same time other schools are met with from 20 t©
50 miles, or even more, out to sea. It is, however, still a questlon
whether the fish that skirt the coast of the United States enter the BaY
of Baint Lawrence, or whether the latter belong to another series, O™
ing directly from the deep seas off the Newfoundland and Nova Scoti®
coast. Until lately the former has been the generally accepted theory?
in view of the alleged fact that the fishermen of the Nova Scotia ¢038
always take the fish coming from the west in the spring and from
east in the fall.

Captain Hanson B. Joyce, of Swan’s Island, Maine, one of the mosb
expert and observing mackerel fishermen of New England, thinks th
the movements of the spring schools of mackerel are very muc



[13] HISTORY OF THE MACKEREL FISHERY. 103

fluenced by the direetion and force of the prevailing winds while the
fish are performing their northerly migration. He has generally found,,
he says, that when there has been a continuance of strong northerly
Winds about the last of May and early in June, the season at which the
Wackerel are passing the shoals of Nantucket and George’s Bank, that|. B
the gchools have taken a southerly track, passing to the southward of
George’s Shoals and continuing on in an easterly direction to the coast
of Nova Scotia, and thence to the Gulf of Saint Lawrence.

When southerly winds or calms prevail at that season the mackerel
are carried into the waters of the Gulf of Maine, and in consequence
are much plentier off the New England coast than in the Saint Law-{
Tence Gulf. ‘

On this theory Captain Joyce bases his actions in cruising for mack-
Orel, always fishing off the New England shores when sontherly winds

ave predominated in the spring, and going to the Saint Lawrence if
Rortherly winds have been exceptionally strong and continuous about
the lag of May.

The movements of the fish, as already stated, season by season, are
Quite uncersain, sometimes being very abundant in one direction and
80metimes in another, and occasionally, indeed, they may disappear

ost entirely for several years, and then reappearing after a consider-

. @ble abhgence, In some years mackerel are very abundant on the coast of
the United States and at others rare ; the same condition applying to the

fish of the Bay of Saint Lawrence. It isnot certain, of course, that this

Indicates an entire absence of the fish from the localities referred to,

but; they may, possibly for some reason, remain in the depth of the sea,

OF Some change in the character of the animal life in it, which consti-
tutes the food of the fish, may produce the changes referred to. A\

?Ota.ble instance of a somewhat permanent change in the migration of

the Mackerel is found in the entire failure since 1876 of the mackerel |
Shery in the Bay of Fundy, which, a few years ago,enabled a merchant /

?: g“aStport to employ successfully as many as a dozen vessels, especially H

ing 1gby z.md Saint Mary’s Bay, but which is now given up. There are

¢ eed faint suggestions, in the early history of the country, of their)
otal absence from the whole coast for several years, as was also the case|

With the bluefish, '

3.—~ABUNDANCE.

. Tht? Wonderful abundance of mackerel in our waters has always been |
3 subject of remarlk. Francis Higginson, in his “Journal of his voyage |
in ﬁ};ietw Eﬂgl.and, 1629,” speaks of seeing “many schools of mackerel,
of Jue mnltltudfas on every side of our ship,” off Cape Ann on the 26th \(
seamn 15 and Richard Mather, in his “journal” 1635, states that the -

oy R took abundance of mackerel off Menhiggin (Monhegan). In
aryernor Winthrop’s journal, speaking of the year 1639, he remarks:

{
There was such store of exceeding large and fat mackerel upon our
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coast this season as was a great benefit to all our Plantations, since one
Boat with three men would take in a week ten hogsheads, which were
s0ld at Connecticut for £3 12s. 0d. per hogshead.”

Their abundance bas varied greatly from year to year, and at times
their numbers have been so few that grave apprehensions have been
felt lest they should soon depart altogether.

As early as 1670, laws were passed by the colony of Massachusetts
forbidding the use of certain instruments of capture, and similar ordi-
nances have been passed from time to time ever since. The first re-
source of our State governments has always been, in seasons of scarcity,
to attempt to restore fish to their former abundance by protective legis-
lation. It seemsto us at the present day absurd that the Massachusetts
people should have supposed that the use of shore-seines was extermi-
nating the mackerel on the coast of Massachusetts, but it is a fair ques-
tion whether their apprehensions were not as well grounded as those of
legislators of the present century who have endeavored to apply a sim-
ilar remedy for a similar evil. In connection with the chapter on the
mackerel fishery will be shown a diagram, which, by means of curves,
exhibits the catch of mackerel in New England for a period of seventy-
five years.

From a study of this it seems quite evident that the periods of their
abundance and scarcity have alternated with each other without refer-
ence to overfishing or any other causes which we are prepared to un-
derstand. Inthe year 1831, 383,548} barrels of mackerel were inspected
in Massachusetts. In 1881 the number of barrels inspected was 269,495;
to this, however, should be added 125,000 barrels caught and marketed
fresh by the Massachusetts fleet, making an aggregate of 394,495 barrels-
The fluctuations in the catch year by year from 1804 to 1881 are shown
most instructively in a plate accompanying this report.

The total catch of mackerel by the New England fishermen in 1880
amounted to 131,939,255 pounds; while the Canadian catch (according
to official returns, barrels being estimated to contain 300 pounds, cans,
one -and one-half pounds of fresh round fish) was 70,271,260 pounds,
making an aggregate of 202,210,615 pounds. The yield of New England
in 1881 is estimated to have exceeded that of 1880 by 10,000,000 pounds-
We have no means at present for estimating the decrease of the Cans
dian catch, but it is perhaps safe to put it at 11,000,000. This brings
the catch of 1881 to about 201,000,000 pounds. In addition to this, ab
least 100,000 barrels or 20,000,000 pounds, according to estimates from
competent authority, were thrown away by the New En gland fleet. Thi8
brings the total weight of mackerel caught up to 221,000,000, répresent-
ing 294,667,000 fish, if the weight be estimated at three-quarters of #
pound each. The catch of mackerel in the waters of Europe does nof
probably exceed ten per cent. of this quantity.

The stories which are told by experienced fishermen of the immense-
numbers of mackerel sometimes seen are almost incredible, Oa,pt.vKing
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zﬂarding, of Swampscott, Mass., described to me a school which he saw
in the South Channel in 1848: ¢ It was a wind-row of fish,” said hej;
“it wag about half a mile wide, and at least twenty miles long, for vessels
1ot in sight.of each other saw it at about the same time. All the vessels
out saw this school the same day.” He saw a school off Block Island,
1877, which he estimated to contain one million barrels. He could see
only one edge of it at a time.

Upon the abundance of mackerel depends the welfare of many thou-
sands of the citizens of Massachusetts and Maine. The success of the
Mackerel fishery is much more uncertain than that of the cod fisliery,
for instance, for the supply of cod is quite uniform from year to year.
fl'he prospects of each season are eagerly discussed from week to week
In thousands of little circles along the coast, and are chronicled by the
local press. The story of each successful trip is passed from mouth to
Mouth, and is & matter of general congratulation in each fishing corm-
Wunity, A review of the results of the American mackerel fishery, and
of the movements of the fish in each part of the season year by year,
Would be an important contribution to the literature of the American
fisheries, Materials for such a review are before e, but space will not
allow that it should be presented here.

4.—FooD.

The food of the mackerel consists, for the most part, of small species
of crustaceans, which abound everywhere in the sea,‘and which they
appear to follow in their migrations. They also feed upon the spawn
of other fishes and upon the spawn of lobsters, and prey greedily upon
Young fish of all kinds.* In the stomach of a“tinker” mackerel, taken
In Righer’s Island Sound, November 7, 1877, Dr. Bean found the remains
of six kinds of fishes—of the anchovy, the sand-lance, the smelt, the
hake, the barracuda, and the silver-sides, besides numerous shrimps and
Other crustaceans. Oaptain Atwood states that when large enough they

evour greedily large numbers of young herring several months old.
Pecimens taken July 18, 1871, 20 miles south of Nomaxn’s Land, con-
) ned numerous specimens of the big-eyed shrimps, Thysanopoda,
arval crabs in the zoea and megalops stages, the young of hermit
erabs, the young lady crabs, Platyonichus ocellatus, the young of two
:?d?tf\r}niped Macrura, numerous Copepoda, and numerous specimens
co Spirialis GQouldii, a species of Pteropod. They also feed upon the

ters of floating jelly-fishes (Discophores). In Gaspé the fishermen
Call jelly-fishes «“mackerel bait.”

The greed with which mackerel feed upon the chum, or ground men-

L ]
an ﬁ:’:" the New London light-house is a small brook which empties into the barbor
Afe ounds Vv.lth a small species of fish of which the mackerel appear to be fond.
na W days since the keeper of the light-house, while the mackerel were indulging
meal, caught five hundred at one haul with a scoop-net,—~(Gloucester Telegraph,
mber 3, 1870.) )
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haden bait, which ‘is thrown out to them by the fishing-vessels, shows
that they are not at all dainty in their diet, and will swallow without
hesitation any kind of floating organic matter.

Large mackerel often eat smaller ones. Captain Collins has frequently
found young mackerel three or four inches long in the stomachs of those
full grown. This is generally noticeable only in the fall, and the young
fish are probably those which have been hatched in the spring.

In the fall of 1874 the writer made a trip upon a gill-net schooner to
the grounds off Portland, Me., some distance to sea, for the purpose of
studying the food of the mackerel, and found their stomachs full of &
species of Thysanopoda and of a large copepod crustacean. The greater
part of the food of mackerel consists, however, of minute crustaceans.
"Owing to the infinite abundance of these in the sea, mackerel probably
have very little difficulty in finding food at almost any portion of the
ocean visited by them, whether on the edge of the Gulf Stream or near
the shore.

} In an interview with Capt. King Harding, of Swampscott, one of the

‘most experienced mackerel catchers on our coasts, I obtained the follow-

ing amusing observations: He described one kind which looked like

' spiders, which were red, and crawled over his hand when he took them up-

; They look like little spiders; the mackerel are especially fond of them.

At Boone Island, Maine, in July, 1850, the water all around the island

' was red for 100 yards from the shore; they crawled up the rock-weed

~0. on the shore until it was red. He took the sprays of rock-weed in his

> g hand and pulled them slowly to him, and the mackerel, one and a half

pound fish, would follow in quite to the rocks. He killed three with his

oar, and tned to catch some in a basket by tolling them over it, but

they were too quick for him. He asked his old skipper, Capt. Gorham

Babson, what they were, and was told that they were ‘Boone Island

Bed Bugs.” And, said he, ¢ Young man, when you see this kind of

bait, no matter if you don’t see any fish, never leave; the fish will be
there in a few days.”

Then there is another kind, called ¢ Snappers.” These are white, and

- /dart rapidly about in the water; they are doubtless small crustaceans-
He says that sometimes they swim at the surface, where the mackerel
{ follow them. A few days before he had been standing on the stern of
| his vessel, and though he could see nothing under the water he kne¥
; the snappers were there about two feet below the surface, for he could
i gee a school of mackerel swimming along, opening their mouths and
\t;a,kmg in their food, and then letting the water out through their gillé-

When the mackerel are tolled up from 12 or 15 fathoms below the
surface their stomachs are often full of bait; so it is certain that these
little animals swim at all depths.

Another kind of food is red, and is hot to the hands. This is called
¢Qayenne”; it spoils the fish.
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Years ago, according to Captain Harding, mackerel did not school as
they do now. ;

‘When you see pollock jumping near the shore, it is a pretty good sign
that there is plenty of mackerel food.

The presence of abundance of mackerel food is indicated by the great
8chools of sea-birds, particularly by the flocks of phalaropes, or sea-
8eese (Phalaropus borealis),as the fishermen call them, which congregate

together, floating upon the water, and when seen in summer gives a sure
8ign of the presence of mackerel also.

The various invertebrate animals preyed upon by mackerel are known
to the fishermen by such names as “Shrimp,” “Red-seed,” and “Oay-
€nne,” N

“The wide-spread distribution from shore seaward of the Thysan-
~ %poda and other minute crustacea, which constitute to so great an ex-
tent the food of the mackerel and herring on our shores, was proved,”
Writes Professor Baird, ¢during a trip of the ¢‘Speedwell’ from Salem to
Halifax in 1877.” At numerous points and at regular intervals on the
Way across, including the middle of the route, immense numbers of these
8hrimp were met with and collected by the towing net. They were
found in especial abundance at Le Have Bank. These prove to be specifi-
Cally identical with those found in immense quantities in Eastport Har-
bor at the surface.

“That these same animals occur at least as far east as the Gulf
Stream is shown by thelist of the collections made by Professor S.I. Smith
Off the Georges near the edge of the Gulf Stream, and published in the

-Tansactions of the Connecticut Academy of Arts and Sciences, voL

» July, 18747

Capt. Ohester Marr, of Gloucester, confirms the statements of Captain

arding regarding the effects of “red-seed” upon mackerel; he states

8t when mackerel are feeding on ‘‘red-seed” the fishermen have great
tn‘Oll.ble in keeping them sufficiently long to dress them properly. Their
ellies soften at once. When the weather is good and doglish are not
l}blesome, the common practice is to allow the fish to lie in the net
unfnl they have disposed of the food in their stomachs. Capt. Henry

Ulard, of the schooner “ Henry Willard,” of Portland, Me., carries a

arge net of coarse twine, which is suspended over the side of the vessel
™ two long booms. Into this he turns the fish and leaves them until

the seed works out,*

mgfptain Ma.rr states that the “red-seed” is very troublesome to the

caus'engaged in dressing the fish; it makes their hands very sore, often

EiVexllntg' the.blooai to run. A man can clean twice as many fish in a

Ca t“_lle if he is not annoyed by the ¢“red-seed” in their stomachs.
g al.)ll 2in Marr describes another kind of mackerel food, which he calls

brit,” which, he says, resembles young herring, which also rots

L ]
on ;f:;lﬂ “‘large net of coarse twine” is the mackerel pocket described in the chapter
pm‘se-seine mackerel fishery.

17
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the fish. This is probably, as he supposes it to be, ¢ white-bait” or the
young of the sea herring, Clupea harengus. It is known as ‘eye-bait”
to the Canadian fishermen. .

1 Captain Merchant tells me that when mackerel are found with ¢“red-

Q‘:ﬁ seed” in their stomachs fishermen are sure that they are on the right

3

e

{ fishing grounds.
I am told by Captain Collins that it is common for many of the Amer-

" jean fishermen to consider it a good sign of mackerel when they see

floating seaweed, more especially eel grass, ¢“chopped up,”"i. e.,, cut

" into short pieces, which they think is done by these fish. Perhaps

there may be a good reason for this supposition, since the mackerel, while

. feeding on the diminutive shells with which the weeds are covered, may

also bite the latter in two. The presence of gannets is also considered
a good sign of mackerel.
", In England the food of the mackerel is called the ‘‘mackerel mint,”
and this is said to consist at certain seasons of the year of the sand-
. lants and five other fish, especially the herring and the sprat, while
they have also been observed to devour, in the summer months, minute
crustaceans, the swimming larve of tape-worms, and the embryos of the
small spiral shell of the genus Rissoa, which, in its adult state, is found
in great abundance upon seaweed. It was probably some animal of this
kind which was referred to by Captain Harding in the statement above
" quoted, concerning the abundance of red-seed about Boone Island. Mr.
J. F. Whiteaves has recorded a similar habit for the mackerel of the Gulf
of Saint Lawrence.* '

Professor Hind has pointed out certain relations which exist in the
Gulf of Saint Lawrence between the mackerel and the lant, or sand-eel,
‘which appears to be one of its most important articles of diet in these
waters. I quote here in full his observations upon this subject, and also
his views upon the relations of currents and tides to the presence of
mackerel food, and the constant movements of the schools of fish:

« The movements of the mackerel, like those of the cod, and indeed
of most species of fish, are determined at different seasons of the year
by the geographical position of its food; and the first important kind
of food which appears to lure the mackerel inshore, after spawning in
the Gulf of Saint Lawrence, is the launce or sand-eel.

“The relation of the launce or sand-eel (Ammodytes americanus) t0
the mackerel is very much greater than appears at the first blush, and
resembles the relation of the herring to the cod in general, and in par-
ticular the relation of the so-called Norwegian ‘Sull cod,’ or launce
cod, to this widespread and important bait-fish. The approach of the
launce to the coast in spring is most probably the cause why the 80
called spring cod fishing suddenly ceases on many banks and ghoals,
commencing again at different localities two and three weeks later.

*.* Report on the second deep-sea dredging expedition of the Gulf of Saint Lawreno®
1872, -
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“The cod leaves the banks and shoals to meet and to follow the
launce as they approach the coast. In the same manner they meet
and follow the caplin, guided no doubt by the peculiar odor developed
by each species at the approach of the spawning season.

‘“But it is the habit of the sand eel of burying itself in the sand be-.
tween the tides, or in submerged sand beaches, that leads the mackerel
80 close inshore.

“There can be little doubt that a similar indraught and outdraught
of mackerel and other fish occur in our waters when the launce leave
the deep sea to approach the land, or when they return to the deep sea
8gain. Unlike many of the shrimps and larval forms on which the
Inackerel feed, which are drifted to and fro by winds and currents, the
launce is independent of the wind; bat it is only in certain favorable
localities frequented by this fish that the burying process between tide-
Iarks, from which it derives its name, can be easily effected; hence,
these resorts are not only valuable as bait grounds, but generally noted
ackerel grounds, such as Seven Islands, and some parts of Bay Cha-
Ieln‘s, and part of the gulf coast of New Brunswick.

“This bait-fish approaches the sandy beaches fringing the shores of

® gulf in the early summer months to spawn; and here the mackerel
a_re found pursuing them while engaged in depositing their compara-
tively large reddish-colored ova on the sands between high and low
Water. Hence, during flood tide, and in the launce season, mackerel

e commounly taken close inshore on these coasts, in pursuit of the
a.'llllee; and the best ‘catches are said to be made during the period of
8h tide, for the following reason: In dull, cloudy weather the launce
uries itgelf in the sand left bare by the ebbing tides; but in bright,
Ot weather it rarely seeks the shelter of the sands except near low-
Water mark, probably because the heat of the sun would be oppressive.
lfe breadth of sandy ground in which the launce buries itself for the
Tief period between high and low water marks is thus ‘dependent upon
© clearness of the sky.
. “A continuance of cloudy weather is conducive to this kind of close
inShore fishery; whereas a bright sky, and a day with a drying wind,
-*6ads the launce to select the narrow bands of sandy beach near the
m,a"'gin of ebb-tide, which always remain moist. In cloudy weather
8 moist wind, the area in which the launce. bury themselves and
:;H}erge during the incoming tide is thus very much greater than in
right, hot weather; and it is not unfrequently found by experience
wa‘t the mackerel catch in such localities is much greater in cloudy
ather than in bright weather, because the bait ground is then far
m“)‘l‘e extensive close inshore.
As the summer advances and the launce retire to deep water the
msltierel feed upon the free-swimmin g and floating embryonic forms of
aceans; among the latter the zoea of different forms of crabs are
® mostcommon, Adult shrimps of many species form also a large por-
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tion of their food, and the infinite numbers of these forms of life which
exist in the sea, from the coast line to a thousand miles from land, may
be inferred from the fact that, together with fish, they form the great
staple of food of seals in northern seas.

« Dr. Robert Brown states that during the sealing season in Spitz-
bergen seas he has taken out of the stomachs of seals various species of
Gammarus (G. Sabini; G. loricatus; G. pinguis: G. dentatus; G.muta-
tus, &c.), collectively known to whalers under the name ¢mountebank
shrimps,’ deriving the designation from their peculiar agility in water.®

¢ These small crustaceans are found in countless numbers on the great
outlying banks off the North American coast, and in the Labrador seas
they are also in great profusion.

«It is of special importance to notice that very many if not all of
these free-swimming creatures in the sea, from invisible microscopic forms
to the largest shrimp, sink to different zones of water or rise to the sur-
face with the variations in temperature and changes in the direction
and force of the wind. In fine weather when the food is at the surface,
the mackerel, the herring, and other surface feeders swim open-mouthed
against the wind. Dr. Brown states that the right-whale and most
of the whale species feed in a similar manner. The right-whale feed-
ing, swims leisurely at the rate of about four miles an hour. Mackerel
when feeding come often by millions, like a swiftly-moving ripple on
the water, with eager staring eyes and mouths distended to entrap the
floating prey. Many of the free-swimming Pteropeda are active only
during the night time, sinking during the day to a certain zone of
depth. ,

«The effect of currents and tides, assisted by winds, is to drive these
free-swimming forms towards the different shores and into land-locked
or sheltered bays. On the shores of the open sea a coutinued land
breeze drives them far out to sea, and the fish following them will be
lost to view. Off the coast of the United States the mackerel ground
is not unfrequently found near the summer limit of the Gulf Stream
where wide-spreading eddies prevail, caused by the meeting of the
great Labrador current flowing in an opposite direction, or the surging
up of the Arctic underflow. In these vast eddies the temperature is
greatly reduced by the mixing of almost ice-cold water from beneath
with a warm overlying stratum.
~ «It is here too that the free-swimming mackerel food will congregat®
sometimes at the surface, at other times at different depths, dependent
upon the temperature of the mixed waters. In the vicinity of the south
edge of the Grand Bank of Newfoundland the line of contact betweel
the Arctic and the Gulf stroams is sometimes very marked by the Jocal
currents which ‘boil and form strong eddies’ The line of contact of
the two great cold and warm currents is continually changing for huan-
dreds of miles with the varying seasons and under the influence of windsj

* ¢On the seals of Greenland.”—Dr. R. Brown.
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hence also the changes in geographical position and in the depth orzone
of the open-sea mackerel grounds.*

“Inghore the floating and free-swimming food is drifted to and fro by
winds and tides, and great accumulations are sometimes thrown up
pon the beaches in windrows after storms. This floating and swim-
n}ing food gathers in eddies, either near the coast line or at the junc-
tion of opposing tidal waves or currents. Hence, along sheltered and
embayed coasts, confronting the open sea in the vicinity of banks where
great tidal currents and eddies are formed, or in the gulf and estuary of
tl}e Saint Lawrence, where two opposite and wholly different tides drag-
ging along the coast-line approach to meet, there will be the mackerel
ground of the fishermen, but not necessarily at the surface.”

The winged Pteropods very properly form an important part of mack-
erel food, as they sink and rise with changes of the temperature of the
Zone or sheet of water in which they are feeding.

5.—~REPRODUCTION.

Although little is actually known concerning the spawning habits of
the' maclcerel compared with those of fish which, like the shad and the
8almon, have been artificially propagated, it is perhaps safe to say that

he subject is understood in a general way. The testimony of reliable
Observers among the fishermen of our coast and the coast of the British.
Provinces indicates that the spawning takes place in rather deep water
al along the shore from the eastern end of Long Island to Eastport, Me,,
along the coast of Nova Scotia, and in the Gulf of Saint Lawrence. The
sp&Wning season occurs in May in southern New England, in May and

Une in Magsachusetts Bay, and in June in the Gulf of Saint Lawrence,
‘80d on the Bradley Banks and about the Magdalenes early in the month,
‘ :}?d’ according to Hind, on the northeast coast of N ewfoundland toward

“A¢ end of the month.t

\

B;n'll;here are no mackerel-fishing grounds within 250 miles or more of the Grand
that , and certainly none nearer thun 400 miles of its southern edge. It is possible
Gra, wackerel have occasionally been seen, or stray specimens captured, nearer the
oa ud Bank than this, but no mackerel fishermen would think of trying for these fisb
bof the west coast of Nowfoundland. There are but three instances on record where
tkere} fishermen Lave gone so far east as that. Whatever influence may be ex-
Arcyy upon other forms of ocean life by the meeting of the Gulf Stream and the
"‘llnx: ourrent, it can be quite safely asserted that the mackerel is never found in
of G or n?ar the junction of these currents, excepting, perhaps, on the southern edge
o8t eorge’s Bank and off the south shoal of Nantucket. These localitios are the neaxr-
Andn;&"kel‘el-ﬁshing grounds to the Gulf Stream of any on the United States coast:
Rort, ven here mackerel are rarely or never taken nearer than 40 or 50 miles from the

°rn edge of the stream.—J. W. COLLINS.
,enceu“{lg the entire month of June mackercl are taken in the Bay of Saint Law-
leth roes well developed. 'Having beon engaged in the mackerel fishery in the
June ‘I"h:wenty-two consecutive seasons, ten of which I went to the Bay early in
Tog elze xve thorefore had abundant opportunity to learn the spawning season of the
rel in that region. It is my. opinion that mackerel spawn in the Gulf of Saint
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Capt. Benjamin Ashby, of Noank, Conn., states that in the spring of
1877 mackerel spawned in great numbers in Vineyard Sound add Buz-
zard’s Bay. Many mackerel were taken in the pounds, and the eggs
were 80 ripe that when the fish were thrown from the net to the boat
the eggs escaped to such an extent that in cleaning out the boat after-
wards he found at least half a bushel at the bottom. This was as early
as the second of May, and continued through the month.

Capt. R. H. Hurlbert, of Gloucester, found the spawn ranning out of
mackerel taken off Kettle Island, south of Cape Ann, in May and June.

Capt. Henry Webb, who owns a weir on Milk Island, under the
shadow of the Thatcher’s Island lights, obtains many mackerel every
year in his nets. He informs me that when they first make their ap-
pearance, about the first of June, the spawn is running out of them and
many of them are half through the process of spawning. The eggs will
spurt ffom a female fish in a stream six feet long, and there is a large
percentage of females in the catch, probabiy two-thirds of the whole-

Lawrence some time between the 1st and the 15th of July, Have caught them i

abundance and full of roe as late as the 4th and 5th of July, and it is exceedingly

* rare to find spent mackerel previous to the 20th of June. In the period when hook-
apd-line fishing was most prosperous, the fishermen usually planned to leave the Gulf
about the first week in July if they had succeeded in getting nearly a fare of mack:

. erel previous to that time, since while the fish were spawning, or between the 1st and
15th of the month, but little could be done, as the mackerel sunk at that time, and
would not readily take the hook. The fishermen, therefore, knowing that they could
catch few fish during this period, between “hay and grass,” as they termed if, usually
improved the opportunity thus afforded of making their passage home and refitting
for another trip with comparatively little loss of time, Apparently one of the most
favorite breeding grounds for mackerel in the Guif of Saint Lawrence is the area along
the shores of New Brunswick and Prince Edward Island (on the north side of the lat-
ter) lying inside of a line drawn from North Cape to Point Miscou. Bank Bradley is
also & breeding-ground for mackerel of considerable importance. The fish seem 10
assemble on the grounds mentioned above during June, in a depth varying from 3 to
40 fathoms. The greater part, however, are found in & depth varying from 10 to 20
fathoms. The spawning season being over, they usually stay on the same grounds'
though later in the summer and during autumn the mackerel were formerly abundsn®
around the Magdalenes and the bend of Prince Edward Island; when the fall migr®”
tion takes place they move farther south. Itis probable that large numbers of maok:
erel may deposit their spawn around the Magdalene Islands, though it is worthy 0
note that but few or no fish have been taken in that locality on hook and line during
the month of June. Considerable quantities are, however, caught by the gill-net fish”
ermen early in June, though the catch has always been small compared with ths
formerly obtained by hook-and-line fishing in the western part of the Bay.—J. "’
CoLLINS.

As corroborative of the views of Captain Collins, I give the statements of capfﬂ;
Andrew Leighton and Joseph Rowe, two of the most keenly observant, and in °°ne
sequence the most successful, of the old school Cape Ann “mackerel killers.” Tﬁe
former writes to Captain Collins: ‘“My observations.are in harmony with yours.” TW‘
latter remarks: “I have always thought that the mackerel in the Bay of Saint L® o8
rence sunk about the last of Juneto spawn. From the first to the middle of July ¥ of
always a very dull time to catoch mackerel on hooks. When the mackerel sunk thuld
were full of spawn. When we got them again, about the middle of July, they wo
have the most of the spawn out of them and be some fat.”
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The spawn begins to dry up after the first of August, and young fish
begin to appear about the 4th of August. He thinks that it takes mack-
erel four or five weeks to spawn; after that they begin to grow fat, and
When they are fat there is no sign of spawn to be seen, the male and
female not being distinguishable.

The growth is rapid, and in about seven weeks the young fish are about
four or five inches long.

Mackerel spawn abundantly in Grover’s Beach at a depth of one and
3 half to two fathoms. The eggs are very minute and the old mackerel
feed upon them greedily.

Captain Fisher, of Portland, Me., told me, in 1874, that when the
Mackerel come in they are almost empty and have a muddy taste.
They first engage in spawning, but toward the last of June they have
finighed and begin to grow fat. .

Captain Hurlbert caught a dozen fish oft Camden July 1, 1870, which
Were half spawned and had spawn running out of them.

According to Mr. Wilkins, of Two Isles, Grand Manan, the mack-
¢rel spawns there on the rocks and sand in water from 1 foot to 10 feet
Or more in depth. This is in the first half of June. The spawn is in

Unches and does not float on the water.

During the spawning season mackerel are taken in seines, as they will
10t bite and are then very poor. They come again in September and

Ctober, and are then taken with the hook.

Mr, Hall, of Charlottetown, Prince Edward Island, says that mack-
¢rel spawn only once in seven years in large numbers, this period rep-
I"’S*ﬁnting the interval between the successive large catches. The mack-
°rel strike in there about the 10th of June. They spawn about the 2d
or3d of J uly on the Bradley Bank to the north of Prince Edward Is-
and. At that time they have been taken with spawn running out of

®m. They cease to bite for several weeks while spawning. One of

© Principal spawning-grounds on our coast appears to be on the Nan-
cket Shoals, where for a period of three or four weeks after their first
3Ppearance the mackerel hug the bottom and rarely take the hook. At
18 time there is a lull in the prosecution of the mackerel fishery, al-
s2_0‘1811 before its beginning great quantities are taken in the purse-
SOIDGS far south along the coast. After the close of the spawning sea-
. 0 the old fish are said to be very poor, but take the hook greedily
800118' the‘entire coast, as also before the beginning of the spawning sea-
onn; although the fish first brought to market are sold at a high price
account of their previous scarcity, it is not until after the close of
© 8pawning season and the subsequent fattening up of the fish that
ergly attain their highest excellence as an article of food. Fall mack-
are well understood to be by far the best fish. Storer, in his his-
torg'hOf the fishes of Massachusetts, remarks: “From the 10th of May
o ¢ 15th of June they appear at the entrance to Massachusetts Bay,
Ving been a few days previous at Nantucket and the Vineyard Sound.
8. Mis. 110—g
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Nine-tenths of those first seen are males, and they are all large but poor,
weighing from one pound to one pound and a half. At their first ap-
pearance they will not take the hook, and are therefore captured in
seines.”

The contrast between the statements of Storer and Captain Webb
should be carefully noted. The former states that the early fish taken
near the end of Cape Cod are mostly males. This would naturally be
the case, as the females at this time are either engaged in spawning or
are perhaps so weak that they would not be likely to come to the sur-
face. At Milk Island, however, which seems to be in the middle of the
spawning region, the majority of the fish are females.

We are indebted to Capt. N. E. Atwood for the most complete series
of observations upon the spawning of the mackerel which has ever
been made, and what he has seen he shall be allowed to tell in his own
words:

“I have many seasons been engaged in fishing for mackerel in our
bay with gill-nets. I watched the mackerel more particularly in regard
to their time for spawning. In 1856, owing to the fact that a measure
had passed the Massachusetts legislature authorizing the appointment
of three commissioners to make investigations with regard to the arti-
ficial propagation of the fish, and that I expected to be named one of
the commissioners, I went to the upper part of Massachusetts Bay,
where it is about twenty miles broad, and I found these spawning
maclkerel there near the bottorn. This year the mackerel came in about
the middle of May; few at first. On the 20th I went out for the first
time with my drifting-nets all night in the bay; 1 caught 2,250 mack-
erel; on the following night I caught 3,520. When I first began to
catch them I observed that the spawn had cowme to its full size, though
it was not free to run from them, not being yet fully matured, On or
about the 1st of June we found that some of them were depositing
spawn, and as I took them from the nets the spawn ran freely. On the
5th of June I took the mature eggs as they came from the fish and pub
them in alcohol, marking the date, as I considered this time the middle
of the spawning season. (By the 10th of June the fish had all depos-
ited their spawn, and they then proceeded to the grounds where they
expected to meet with better food in order to fatten and recruit. The
spawning takes place at a depth of from five to fifteen fathoms.) Thirty
days after I went out in the bay and found any quantity of schools of
little mackerel which were, I should think, about two inches long
though their length might have been a little less. I took a number of
specimens and put them in alcohol, marking the date. Twenty-five
days later I procured another lot of them which had grown to double
that size. I don’t mean to imply that they were twice as long, bub
twice as heavy. I put them also in alcohol, marking the date. ThO
first time I subsequently went to Boston I called on Professor Agassl
and gave him the specimens. He said that he had never before beel
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able to ascertain these facts so clearly and so well, and that he was
very much pleased with them. T watched the growth of these young
lackerel all along, and I saw them grow considerably from month to
Ionth, so much so that the same fall, in the latter part of October, I
Caught some of them with a very small mesh net and found they had
grown to a length of 63 or 7 inches. I kept a small quantity of them,
8plit, salted, and packed them, in accordance with the Massachusetts
Ihgpection law, as No. 4’s, and, since mackerel were then scarce and
very high in price, I sold them for as much as $6 a barrel.”

“Much yet remains to be learned in regard to the spawning season
?f the American mackerel” (writes Professor Baird), “and little more
18 known of this except in regard to the European variety. It is, how-
ver, well established by the researches of Sars that this fish, like the
€od, and many of the flat fish, &c., spawns in the open sea, sometimes
3% a great distance from the land, at others closer in shore. Sars found
them on the outer banks of the coast of Norway; and Mr. Matthew

unn, of Mevagissey, England, communicates to Land and Water of his
sterva,tions of mackerel found, with ripe spawn, 6 miles from the

oagt,*

“Thefish taken in thé wiers and pounds on Vineyard Sound and about

ape Ood, in the early spring, are filled with ripe spawn ; and that the
Operation of spawning on the American coast is shown by the immense
Schools of small fish that are taken throughout the summer, of various
Sizes, from a few inches up, and from Buzzard’s Bay to Portland and

énobscot Bay. No species of young fish is, at times, more abundant
Toughout the summer season than the mackerel.
“The egg of the mackerel is exceedingly minute, not larger than that
of the alewife or gaspereau. It appears to be free from an adhesive en-
elope, such as pertains to the egg of the herring, and in conseqnence
(t)lf Which it agglatinates together, and adheres to gravel, the rocks, or

® Sea-weed at the bottom. As with the egg of the cod, that of the

’

*SPAWNING OF MACKEREL,

Onstm: I'hu.ve been again fortunate in taking a mackerel alive in the act of spawning,
S night of May 10, about 6 miles from land., A better specimen could not possi-
anydbel had, and the roe ran freely without assistance. I got a Lucket of soa~-water,
ecaa 10we.d the fish to spawn in it; for some time I had a difficulty in finding what
*pa wl;m of it, a3 the globules would not reflect the light of the candle like the pilchard
foung ;‘hbut by rl}nning the water into a clean bottle, and hold_ing it to the light, I
stato g, em ﬁo?.tlng on the surface, but not so bnoyant as the pilchard roe. In this
but, o ;y contmu?d for about half an hour, and then gradually sank to the bottom;
tWe,l venhlke the p.llc]mrd spawn, they retained their vitality there for more than
ireot) dours. .Wxth the daylight the globules could scarcely be discerned by looking
coulq lfe own m.to the water; but on holding it towards the light in a bottle they
Tarkeq \B?:n, with that healthy, bright, silvery hue so peculiar to living ones, each
Teacheg vith o qark 8pot in the center. Believing the pilchard spawn would have
Pose thesl'aou’ll did not send You any of these. As I sent that spawn by post, I sup-
oraway] ottle must have been broken in the post-bag.—Matthias Dunn (Mevagissey,
all, May 15, 1871.) (Land and Water, May 20, 353.)
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mackerel is provided with an oil globule, which makes it loat nearly
at the level of the surface.”

I am indebted to Mr. Frederick W. True for a count of the eggs
in two mackerel taken at Woods Holl, Mass., in May, 1873, One of
these (No. 10512, U. 8. Nat. Mus.), contained 363,107, the other (No.
15205), 393,8817.

The only enumeration of mackerel eggs previously recorded is that
made by Thomas Harmer, in 1764, and published in the Philosophical
Transactions of London, vol. 57, p. 285. He found in one large mack-
erel, weighing 1} pounds, 454,961 eggs; in a second, of much the same
weight, 430,846; and in a third, weighing about 1 pound 2 ounces,
546,681. His estimate is probably too large.

6.—RATE OF GROWTH AND SIZE.

The rate of growth of the mackerel during the first summer has been
quite carefully studied by Captain Atwood ; and the same authority
has, perhaps, more satisfactorily than any other interpreted the facts
from which may be deduced the conclusions as to their growth year by
year.

Referring to the small fish, 6% or 7 inches in length, which he believed
to be the young of the year, caught by him in October, 1856, he says:
“Fish of this size are sometimes called ¢spikes,’ but I do not know their
proper name. The next year I think they are the ‘blinks,’ being one
year old; the following.year they are the ‘tinkers,’ two years old, and
the year after they return to us as’the second-size, three years old.
It is probable that the fish reaches its full maturity in four years.” He
continues: ‘“The first mackerel that come in are very large and spawn-
ers, but these do not bite at the hook; and you don’t catch them with
the seine, because they don’t show themselves. You would not know of
their presence if you did not set nets for them. When they are taken
in nets set anywhere along the coast, at Provincetown, &ec., a good
many people imagine that they are the remnant of the mackerel which
were there the year before, and which have been imbedded in the mud;
and when they taste these fish they fancy that they taste mud. When
the next school arrives there appear mackerel of different sizes, which
take the hook. They are carried to Boston market and are sold fresh
in their season. They are not sold by weight, but are culled, and aré
denominated as follows: Large ones, second-size, tinkers, and blinks.
‘When the large ones are worth 12 cents, the others may sell: second
size, 8 cents; tinkers, 4 cents, and blinks, 14 cents. These prices may
fluctuate before a large proportion of one or more of the above-named
kinds at the same time. Any man who is well acquainted with them
will make the same culling, as there seems to be a line of demarkation
between the different kinds which stands out prominently.

“ Admitting this to be the fact, those that come as blinks are from



(27 HISTORY OF THE MACKEREL FISHERY. 117

the spawn of the year before, while those which are called tinkers are
from the blinks of the year previous, being the two-year-old fish; and
those that are called second-size are from the tinkers of the year before,
when they grow up and mix with the bigger ones, I don’t know how
they live, or much about them. This is my opinion about these matters.
You will find fishermen tell you they think that mackerel are six or
8even years in getting their growth.”

Mackerel, when full-grown, are from 17 to 18 inches in length; some-
times they attain a larger size. Captain Collins has caught individuals
leasuring twenty-two inches. In August, 1880, a school of mackerel
Wwas taken in the vicinity of Plymouth; they weighed from three to
three and a half pounds each, and were from 19 to 193 inches long.
They were regarded as extraordinarily large, and a barrel of them were
Sent to the Fishery Exhibition at Berlin as an illustration of the perfec-
tion to which the mackerel attains in this country. Although the size
Just mentioned is unusual at present, in past years many thousands of
barrels have been taken nearly, if not quite, as large. The size varies
from year to year, sometimes very few barrels which can be rated as

0. 1’s being found in our waters. A No. 1 mackerel, according to the
Massachusetts inspection laws, measures 13 inches from the tip of the
8nout to the croteh or fork of the caudal fin. The average length from
Jear to year for the whole coast is probably not far from 12 inches in
length, and a weight of twelve to sixteen ounces. The following quo-
tations from writers of two centuries ago are interesting, since they
Show that large mackerel were known to the early colonists of New

ngland:

. “The mackerel, of which there is choicefull plenty all summer long;
0 the spring they are ordinarily 18 inches long; afterwards there is
Done taken but what are smaller.”—Joselyn, 1675,
. “The Makarels are the baite for the Basse, & these have been chased
1nto the shallow waters, where so many thousands have shott them-
8elves g shore with the surfe of the Sea that whole hogges-heads have
¢ een taken up on the Sands; & for length they excell any of other parts:
hey have bin measured 18. & 19. inches in length & seaven breadth:
are taken with a drayee, (as boats use to pass to & froe at Sea on
u‘s‘lﬁeSS,) in very greate quantities all along the Coaste.
5 The Fish is good, salted; for store against the winter, as well as
Tesh, & to be accounted a good commodity.”*

7.—ENEMIES.

en0&ptain Collins writes: “The gannet is one of the most destructive
w“fmles of the mackerel. I have often seen these birds so heavily
€ighted with these fish that they were unable to rise on the approach.

f the vessel until they had disgorged from two to four good sized mack- |

* New England’s Fish, John Smith, 1622. U. S. F. C. Rep., 153.
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erel. This is so common an occurrence that there are but few fishermen
who have not witnessed it.”

«Porpoises and whales may also be included in the list of enemies of
the mackerel. Itis by no means an unusual sight on the fishing grounds
to see hundreds of the former rushing and leaping among schools of
mackerel scattering them in every direction.”

«The shark, known to fishermen as the ‘mackerel shark,’ is one of
the principal enemies of the mackerel. I have often seen them chasing
mackerel, and, when jigging was practiced, it was a common occurrence
for sharks to drive off a school from alongside of a vessel.”

Dogfish often hover around the outside of large schools of mackerel,
and doubtless feed on them. Great difficulty is sometimes experienced
in saving fish that have been inclosed in a purse-seine, owing to the im-
mense numbers of dogfish that gather around, and in their efforts to
eat the mackerel, which they see through the meshes, they bite off the
twine, making large holes in the seine through which the inclosed fish
escape.” ,

‘The dogfish is doubtless a dangerous foe to the mackerel weakened
by the act of spawning, and remaining near the bottom. An old fisher-
man has dederibed to me with great animation how greedily the dog-
fish devour the mackerel which have become gilled in the nets, how
they follow them to the surface and linger about the vessel while the
process of cleaning is going on, drinking the blood of the fish as it
flows from the scuppers.

Among the other principal enemies of the mackerel are the bluefisb,
tunny,andcod. Theappearance of aschool of bluefish in waters crowded
with mackerel is an almost sure signal for their disappearance. '

The young mackerel are eaten also by squids. Professor Verrill has
recorded the following description of the maneuvers of the squid known
to zoologists by the name Ommastrephes illecebrosa :

«Messrs. S. I. Smith and Oscar Harger observed it at Provincetown,
Mass., among the wharves, in large numbers, July 28, engaged in cap-
turing and devouring the young mackerel, which were swimming aboub
in ¢schools,’ and at that time were about four or five inches long. In
attacking the mackerel they would suddenly dart backward among the
fish with the velocity of an arrow, and as suddenly turn obliquely to the
right or left and seize a fish, which was almost instantly killed by &
bite in the back of the neck with the sharp beaks. The bite was alway®
made in the same place, cutting out a triangular piece of flesh, and was
deep enough to penetrate to the spinal cord. The attacks were not
always successful, and were sometimes repeated a dozen times before
one of these active and wary fishes could be caught. Sometimes after
making several unsuccessful attempts one of the squids would SI{d‘
denly drop to the bottom, and, resting upon the sand, would change 1‘_;9
color to that of the sand so perfectly as to be almost invisible, In thi®
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way it would wait until the fishes came back, and when they were swim-
ming close to or over the ambuscade, the squid, by a sudden dart, would
be pretty sure to secure a fish. Ordinarily when swimming they were
thickly spotted with red and brown, but when darting among the mack-
erel they appeared translucent and pale. The mackerel, however,
seemed to have learned that the shallow water is the safest for them
and would hug the shore as closely as possible, so that in pursuing
them many of the squids became stranded and perished by bundreds,
for when they oneo touch the shore they begin to pump water from
their siphons with great energy, and this usually forces them farther
and farther up the beach. At such times they often discharge their
ink in large quantities. The attacks on the young mackerel were ob-
served mostly at or near high-water, for at other times the mackerel
were seldom seen, though the squids were seen swimming about at all
hOIlI‘S; and these attacks were observed both in the day and evening.”

B.—STUDIES OF THE MOVEMENTS OF THE MACKEREL
SCHOOLS.

8.—HIND ON THE CAUSES OF IRREGULAR MOVEMENTS.

In closing this chapter upon the natural history of the mackerel, it
8eems appropriate to quote from the writings of Professor Hind some
very important paragraphs in which he has attempted to interpret the
Jdrregular movements of the mackerel schools in our waters, and to ex-
blain the causes of the alleged annual variation of their numbers:

“What is the proper interpretation of the movements of the mackerel

om its first appearance in the spring to its disappearance in the fall#
These movements vary with the geographical position of local schools
of this fish. On the coasts of the United States and Nova Scotia, its
annual movements resemble in all particalars those of the same species
fn Buropean seas where the schools have afree and unobstructed ocean
I which to seek their prey. :

f‘ In the spring, at the end of April and May, the Atlantic schools of
this fish which have wintered off the coasts approach the land in sepa-
Tate bodies, full of spawan and poor, coming direct from winter homes
Where they have remained in a torpid condition, partially buried in
sand or mud. After spawning, the different schools feed for a short
F‘me on the fry of fish, and as the temperature rises they go out to sea .
In search of free-swimming crustaceans and larval forms of food accord-
Ing ag they are distributed by wind and tide.

d “.They pursue this food against the current or tide. They often feed
Uring the night, because at that period great numbers of free-swim-
::}ilg larvalforms approach the surface. This is onereason why maclkerel
a ools . are frequently missed by fishermen, and areas supposed to be
eserted may really abound with this fish, wirich would be discovered
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by sink-net fishing. The currents are constantly changing with the
seasons under the influence of temperature and prevailing winds, hence
the course of direction and depth of the food is constantly changing
also.

“Sometimes it is carried far off from the land, at other times towards
it, and the mackerel schools following the food move first in one direc-
tion, then in another, and range from close inshore to fifty miles and
more seawards, and often, doubtless, at a considerable depth below the
surface.

“The general direction of these movements, when plotted on paper,
would be a series of irregular circles or elongated ellipses, the range of
each school or group of schools being opposite, and often adjacent to
that part of the coast where they spawn.

‘“As the fall approaches, owing to the diminution in the supply of
their floating food out at sea, they come more inland.

“All the free-swimming larval forms of most species of shrimps,
crabs, lobsters, sea-urchins, starfish, sea-worms, &c., have disappeared
in the open sea, after passing through their final transformation. Bat
near the shore there are great numbers of other forms of life, which are
developed later in the year. Coming inshore to feed on these on the
Atlantic coast, the mackerel are found by American fishermen later
and later on their return voyage to the southwest, which gives rise to
the impression that they are following the schools, when they are only
meeting with fresh schools approaching the shore from their feeding
grounds. Similar movements occur on the Atlantic coast of Nova
Scotia and Cape Breton. As winter approaches, beginning at Cape
Breton in November, the different schools retire to their winter homes
off the coast in deep water later and later from north to south.

¢In the Gulf of Saint Lawrence, where land is, as it were, on all sides,
the local schools come from their winter haunts to the banks and beaches
of the Magdalens. of Prince Edward Island, in the Bay Chaleur, &c.,
to spawn about the first week in June. They retire after spawning to
deep water, and meet the incoming sand-launce. They follow the sand-
launce inshore or on to banks, and for some weeks feed on th