REPORT OF THE COMMISSIONER.

A.—GENERAL CONSIDERATIONS.

1.—INTRODUOTORY 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-
inistration 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 pum-
ber received was much greater. Probably one-half of the latter were
answered by printed circulars or by furnishing publications of the COom-
Inission,

The table may be of interest, also, as showing the increase of corre-
Spondence with succeeding years and steady expansion of the work.
']She decreage of the letters in 1876, the year of the International or
Centennial Exhibition in Philadelphia, was due to the cessation of
ﬁe}d-work caused by the necessary occupation of the time of the Com-
missioner, 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 Fish Commission
1871-1881, tnclusive.

Montha, 1871. | 1872, | 1878. | 1874. | 1876. | 1876.| 1877. | 1878. | 1879, | 1880. | 1881
January ...... oo 8a| 108 287 106 72| 158| 24| 228| see| 885
Me ruery .. R 66 102 82! 115 69} 151 | 182} 219( 492 398
March ... 1107| a1 ‘e4{ 188| 208| 108 121| 262 21| es1| 412

il LT 82 27| 04| 247 182 176 | 401| 2000 41| 47
Joo, 41 18| 178| 217| 4| 278 834| 387 | 416
Tope:: 86| 48 133 | 108| 61| 187| sl0| 8| 615| 511
Jaly .. a1| er| es{ 12| 25| 102| B807T| 178| 215| 488| 585
August.. 7| 46| o8| 80| 187 e1| 3s00| 218| 21| 881| 67
P ptember. . 45| 137 188 | 282 | 117 | 200] 834 8060 | 288 447
thober ................ 16| 26! ‘82| 167| 220| 11| 107| 228( 268 805| 867

ovember .. 171077 41| se| 102 182 21| 16| 233 22| 2;33| 410| 44t
December ..., . 7 0 42| 88| 16| e8| 11| 58| 278| 288| 205 422 590
Total ........._.. 212 047%1,205 1,822 | 2,285 | B14 | 2,491 | 8,115 | 8,826 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 erccted 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 public waters,
whereby, instead of depositing a few fish in a great many localities, &
great many fish have this year Deen istroduced in fewer localities.

5. An unprecedentedly large yield of shad and consequent increase
Jn 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. Bxtended egperiments upon the hatching of cod at Wood’s Holl
in winter, and of Spanish mackerel at Cherrystone in suwiner.

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 recommen-
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 plaus 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, &e., 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 Commission. 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
Commission 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 Commission quar-
ters, although the lease under which the rooms were held did not ex-
Dire 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 points for hatching codfish and mackerel 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; 178, Gloucester, Mass.; 1879. Provincetown, Mass.; 1880.
Newport, R. I; 1881. Wood’s Loll, 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
Tish 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, ag 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 SALMONIDZE.

4. Grand Lake Stream on the Schoodic Lakes.—The station at this place,
situated not very far from Calais, Me., was inaugurated in 1876, and
has proved very successful in furnishing a supply of the eggs of the
land-locked salmon,

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 couttries.

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 5 to June 5, inclusive, by the stenmer 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. Oentral 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 tbus 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 l?ailroad tr.ackst, 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 g 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 below
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. o

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 saperin-
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 Genera] Ajyres, the commandant of the artillery station in the

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

3~—ASSISTAN_0E 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—Seorefary’s Office—June. 1, Thomas J.

Hobbs was designated to disburse the appropriation for * fish hatohing
8. Mis. 110——11 . '
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establishmients, 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, bad the entrance to Saint Jerome’s Creek prop-
erly marked with buoys.

Coast Survey.—On many occasions during the year Capt. C. 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,
such 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 ammaunition used in 1878
at McCloud 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 telephone wires
along the signal service poles at Wood’s Holl,
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THE NAvVY DEPARTMENT.—From its first organization the Um}t;:
States Fish Oommission has been more closely related to the }?vgacili-
Ppartent than to any other branch of the Governmeng a:nd the e
ties extended by it, in compliance with the law as well as in at(.ati:)r -
with the kindly feeling of the Secretaries and of the chiefs of bure s
have been of the utmost importance. This aid l}as been showp m the
detail of several steamers, fully manned and equlpped,.for 8Ervice; ’
loan of launches; the esecution of work and of repairs at the navy
Yards, and in many other ways. .

The’ experiencesyof 1881 haZ'e been in the same general direction; the
Inost important occasion being the loan of two steam launches, one &
Herreshoff, No. 62, and the other a naval launch, No. 5.5, both rende}'-
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 service
In the West Indies was likely to be delayed unseasonably 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 complfited»
as both were of the same character. No inconvenience resulted to either
Vessel by the exchange.

Pos1-OFFICE DEPARTMENT.—At various times during t1.1e year Mr.
W. L. Nicholson, the topographer of the Department, furnished post-
route maps.

INTERI0R DEPARTMENT.—The Commissioner of Patents h.as fur-
nished copies of specifications of patents relating to the fisheries and
fishery apparatus. ,

DEPARTMENT 0F JUSTIOR.~—The A ttorney-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. _

CommussroNer or Pusrio BUILDINGS AND Gnoms.——ng 20, Col.
A. F. Rockwell furnished the Commission with a quantity of iron fenc-

ing to be used at the carp poris.

DisrrIOT OomssioNers.—The District Commissioners, May 31,
issued a permit for extending a railroad track from the Baltimore 'and

Potomac line to the Armory. Major Brock, Chief of Police, gave direc-
tions for removing asquatters 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 Columbia. %

RAILROADS.— A 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 continunance of a custom which h?d been estab-
lished for gevera] years. The Fish Commission car ha,mg been com-
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pleted in the spring, some special arrangements with reference to its
rate 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 afterwardsacceded to by the Pennsylvania Railroad, the Balti-
timore and Ohio, the Chicago, Burlington and Quincy, the Boston and
Albany, the Oincinnati, Hamilton and Dayton, the 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 Oentral Pacific railroads offered the rate of 370 for mov-
ing the car from Oouncil 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 S8an
José. In December the steamship Oder took 350,000 whitefish eggs for
‘Germany.

WESTERN UNION TELEGRAPE 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 COUNTEIES.—Of courtesies extended to the Commission
by individuals or establishments in foreign countries, the following may

* e 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.

FRANCOE—(Qourami.)—In August an effort was made by Monsieur
L. Carbonnier 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. O. 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 LIIr.

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 successfal, thoug nt
times attended with loss. This year, in addition, carp have been sent.
to a considerable number of countries.

GERMANY.—The whitefish eggs which were forward‘ed Decex.nbell?‘{ 25;
1880, per steamer Donau, to the Deutsche Fischerei- Ye-rem, of which 10e1(;f
von Behr is the president, arrived in good condition on J anuary1
the present year. On the 19th of Mareh, 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 eggs 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 Ode}', from
New York, 300,000 whitefish eggs for the Deutsche Fischerei- Verein, and
12,000 whitefish eggs for G. L. Ebrecht, 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 Germanffrom which to make
plaster casts. Mr. Ebrecht has signified his intention of forwarding
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 Socidté acknowledged the}r receipt
in excellent condition, and stated that those sent in tho previous year
were doing well, '

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

warded, February 21, through the Bureaun of International Exchanges

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

ENGLAND.

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

dham Chambers, honorary secretary, in reference to Lis ob-
taining from the Commission a consignment of eggs of the California
salmou, the California trout, and the land-locked salmon. The floods in
the McCloud River and the reduced number of land-locked salmon
eggs, however, prevented any sending during the present year. _ a4

SCOTLAND.—On the 9th of November 25 leather carp were dehver9
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
Decewmber to announce their safe arrival. He also took home with him
30 or 40 large black bass.

BELGIUM.—Correspondence has been meintained dqring 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 R1oas.—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.

MEex100.—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.

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

5.—FISHERY EXHIBITIONS.

Last year a full acecount 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 Musenm so far as practicable. On February 18, Congress
passed a bill, which had been introduced by the Hon. J. G. Oarlisle, 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 reso-
lution No. 372), authorized the publication annually of a Bulletin of
500 pages, to contain the announcements of new observations, discov-



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XXIII

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 Stntes
of America in Congress assembled, That the Public Printer be, and he
hereby is, instructed to print and stercotype, from time to time, any
matter furnished him by the United States Commissioner of Fish and
Figheries 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 8. 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 187080, by O. W. Smiley; Notes on white-
fish-hatchin g 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 S. Walpole.

7.—THE PROPOSED STEAMER ALBATROSS.

The steamer Fish Hawk, of the construction and performances of
which a’full account has been given in the present and preceding
Reports, was built to serve as a floating station for hatching 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
8pring, 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 increase in 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 the
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, 8o as to carry out the needs of the Commission.. In
this he had the assistance of Lieut. Z. L. Taoner, 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. Ramsey & Co., of Baltimore ..............ocaeone. $129, 500
Pusey & Jones, of Wilmington, Del ............. saerecanns 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 {0
defer further action until an additional appropriation could be made by
Congress. The latter alternative was considered preferable.
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B.—INQUIRY INTO THE HISTORY AND STATISTICS OF
FOOD-FISHES.

8,—PROPOSED INVESTIGATIONS INTQ THE OFFSHORE FISHERY¥
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, 5o as to define the
circumstances and conditions under which the pursuit of the various.
species of fish can be prosecuted at the various 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 frowr 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 occapation 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 a 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 potable degree, and the result of & moderate
amount of attention by the State isshown 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
SXports 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 Qentral 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-
texzt,, 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 & soientifio
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 beon 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 Pish 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
410 N, and 46° N,, a breadth of only about five degrees, but extendinyg
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 sabject, 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 Gloucester fishing-vessel in 1879, and like all strange fishes brounght
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 future 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, wasincalculable. 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 the hook. 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 distributign i8
better ascertained, to constitute & 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 so as to
ascertain exactly over what degrees of latitude the tile-fish occurs. A
similar 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
Mezxico (where there are vast possibilities of fisheries not yet developed),
as 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
SIX months in entirely unknown winter quarters. These are especially
the mackerel, the bluefish, the menhaden, the swordfish, the horse-
mackerel, the shad, the salmon, the Spanish mackerel, &c. In all
DProbability 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 oceurs in an inexhaustible quantity in the locality just indicated.

Norway has a very small area of ocean in which to prosecute her
fisheries, 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 greater
abundaneg of inshore fishes, with a comparatively slight demand in
onsequence of the small population of the conntry, and the difficul-
ties of transporting the fish, it was guite possible to obtain within easy
m.aCh of our coast fish enough to meet all the requirements. Now,
?"th & Population of fifty millions of people, the great decline of the
lI?shore 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 imI’Ol‘_ta}lce
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 counsidered 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 halibut into deeper
and deeper waters, so that while twenty years ago it might be taken in
water of 10 to 50 fathoms, it is now seldom cauight in less than 100 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, Savanpah, 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 securiug 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 4,376 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 57,768,000 of salt cod, or other salt fish—an aggregate of
92,682,000 pounds, and this cxclusive 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
bounds, a decrease of 2,336,716 pounds, or 20 per cent. in & 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 upon 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
millions of dollars. _
. It may not be amiss, in this connection, to refer to the fact that the
lntroduction by the United States Fish Commission 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 occarring for taking cod
Which cannot be utilized for the want 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
.Great 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
e 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
ﬁ§h'hatching steamer connected with the service of the United States

sh Oominigsion. This vessel, in an interval of enforced inaction in her
Special work, made three trips to the edge of the Gulf Stream 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 wag g proper to run any risks, and it was simply on the occasion of
2 8pell of settled weather that the vessel could run out one night. to the
8rounds, gpeng g single day there, and return the next night, on each
0cCasion being abgent only thirty-six hours. To do the work properly
Tequires g steamer that can remain off the coast in any weather, winter
Or Summer., Such a vessel has been planned by Mr. O. W. Copeland,
the naval congtructor of the Light-House Board, in which are embodied
fm the requirements for a staunch sea-going vessel, as small as the serv-
1ce will permit, gnd 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
service 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 mest 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 & 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 continued
absence of fish from the Gulf before the next convention to consider
the value of the Canadian fisheries to the United States, it will greatly
simplify the impending negotiations.

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

With the larger fleld 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 CENSUS OF 1880.

In pursuance of the arrangements made in 1879 with General F. A.
Walker, Superintendent of the Tenth Census, particulars of which have
been given in the two preceding reports, work upon the fishery di-
vision 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 ciose 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 1881, 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 24t} of May a bulletin (Census No. 176) was issued under the
direction of Mr. Goode. This contained four tables giving staﬁsﬁcs.of
the fisheries of Oaliforaia, 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 quantity and
value of the products, for the sections considered. These figures were
compiled from the returns of David 8. Jordan, 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 under 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 fignres 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
is 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 Ool. 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.
gersol, was issued in the latter part of this year. Itcovers 250 quarto
pages, and contains 13 plates.

Under the direction of Mr. C. 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
Treasury 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.—OCEAN TEMPERATURES.

The arrangement made with the Light-House Board in 1878, whereby
the keepers of the light-hiouses 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 seen 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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. in refer-
taneein throwing a flood of light upon many important problems in r
ence to the movements and migrations of om: food-f'ishes. ot which
The following is a list of the light-houses (wWith their keepers) -

. . nt
temperatures have been observed during a portion or all of the prese
year:

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

been 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

..... . 1

Mount Desert light-house, Mount Desert Rock : 12
Amos B. Newman, Tremont, M ... ............ooo o oo e

Matinicus Rock light-house, Penobscot Bay: 12

William G. Grant, Matinious, Mo -.....ooeeiiies et eecee s

Seguin light-house, Seguin Island, Kennebeo River: : 12
Thomas Day, Hunnewell’s Point, Me oo s
Boone Island light-lsnse:

Alfred J. Leavitt, box 808, Portsmouth, N, H .........._..... .

Minot’s Ledge light-house, Cohasset Rocks, Boston Bay:
Frank F. Martip, Cohasset, Mass

...... 12
Race Point light-house, Cape Cod Bay: .
Heman F. Smith, Provincotown, Mass ................o.iiieeiis s,
Pollock Rip light-station, entrance to Vineyard Sound:
Joseph Allen, jr., South Yormouth, Mass. ...c.vovi i iiones e e e 8
Nantucket New South Shoal light-station, Davis New South Shoal:

Andrew J. 8andsbury, Nantucket, Mass....c.oomesvueecoeeonenaeenceen s 12
Cross Rip light-station, Vineyard Sound : 6
James F. Chase, jr., Nantuekot, Mass .......coemeeensnseeeancne ceennnans
Buoy Depot, Government wharf, office inspector second division: 2
Benjamin J. Edwards, Wood’s Holl, Mas8.eees vinmeiiiieieccrecaeanans .
Vineyard Sound light-station, Sow and Pigs Rocks: 1
William H, Doane, 13 Milk street, New Bedford, Mas8.....ccceerevneennnnns
Brenton’s Reef light-station, off Brenton’s Reef and Newport Harbor: 12
Charles D, Margh, Newport, R Lo oot et it iere cees ceecmrecnones saenns
Block Islana li ght-house, southenst end of Block Island : 12
H. W. Clark, Block JOE1LT: WS 5
Bartlett's Reef light-station, Long Island Sound: 12
Daniel G. Tinker, New London, Conn...ecaeeecanaannaa. somesseesesecseecees
Stratford Bhoals light-houso, Middle Ground, Long Island Sound: 2
James G, 8cott, Port J efferson, N. Yoo ooiiioe i it e e e
Fire Islangd light-house, south side of Long Island: 12
Seth R. Hubbard, Fire Toland, N. Yoo oieeaniiiii it ieenecccnee e
Sandy Hook light-house, entrance to New York Bay: 12
James Cosgrove, 198 Rutledge street, Brooklyn, N. ¥ .o.oocioaeoaaraiannns
Absecom light~h0use, Absecom Inlet: 12
A. G. Wolfe, Atlantic City, NoJ o iiiieeeiiieianens veseeseenceconaccnnene

Five Fathom Banl light-station, off Delaware Bay: 12
Capt. John Roeves, Cape May Citg, N. J ..oveuuececrrecocs sece senemespes :
Fourteen-Foot Bank light-station, Delaware Bay : .10
John Lung, Wilmington, Del........coeeimiaesierentiiiiecicnennieieennes :
Winter-Quarter Shoal light-station, Chincoteague Island: foia - 12
C. Lindermann, Chincoteague Island, Accomack County, Virg Do oeee e
8. Mis. 110——x11
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Bodie's Island light-house, north of Cape Hatteras:

Peter G. Gallop, Manteo, Dare County, North Caroling .....c..ccacceeaeenn. 11
Cape Lookout light-house, Cape Lookout:

Dewald Rumley, Beaufort, N. C..cantiiiiee ot iieiiariiieiniiennr veeee 12
Frying-Pan Shoal light-station, Cape Fear:

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

John McCormick, Charleston, 8, C ... cceveeceiarcieniiniiineancnnnanccss 1R
Martin’s Industry light-station, Port Royal Entrance: &

John Masson, Port Royal, 8. C .eee e ioieciie et riiiiiinceecaeceenceen e 12
Fowey Rocks light-house, Fowey Rocks:

John J. Larner, Miami, F1& ...cceervimeaniaccciacaiietiecncecanniececans 12
Carysfort Reef light-house, Florida Reefs:

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

Robert H. Thompson, Key West, Fla..ccc.covvecmeencvienntnsennenannaaae 11

11.—BIOLOGICAL RESEARCH.

The necessity of studying carefully the circumstances under which
the development of the egg of the shad, salmon, &c., 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 gentleman 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
MecDonald. 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-nets 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 successfolly 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 tfhese ne-ts by
those foreign fishermen, Professor Baird, who is ever anxious to 'mtro-
duce among the Americans any methods that will result to thgxr 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 ewployés 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 & number of times. But the strength of
the twine had probably been affected in transit, and the nets proved far
too frail. The strong tide 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
nets, 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 breliminary 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
waste time or Inoney 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 1889 he received special instructions to study, from a practical
Standpoint, the Norwegian methods of using these nets, so that our
fishermen might e provided with all the information that could be ob-
tained., On hig return he embodied the facts in a 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 Balletin for 1881. )

Although the feuits of the work done by the Commission in 1878 dfd
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-rquble
to the shore fishermen, and its cost, even when it is obtainable, is qo
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.
Georgo H. Martin, master of the Northern Eagle, of Gloucester, during
the fall of 1880. TFor several years ho 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 employé of the Commission,
and also an old fisherman, suggested gill-nets as a means of solving the
problem. Together with several of his crew he 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 found 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 Comnmission, 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-
creased. 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 wade by the same vessel, which was even more
successful, when 35,000 pounds of cod were can ght 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 bad 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, &e.,
the fishermen soon began to realize its advantages. Whenever in port,
the deck of the Northern Eaglewould be crowded with fishermen anxious
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 a-boElt' the ch
gill-nets. Allusion has been made to the difficulty of obtaining Dait
for the shore fisheries, its cost, &. 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 bill of the sclfoom.ar
Phantom for fifteen days was $380. This, added to the loss of time l'ﬂ
seeking bait (often one-third), was a serious drawback. But the bait
question is a still more important one to the bank fishermen, who have
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 figsheries of Norway, in 1877, says they are “quite indispensable
when the cod does not, bite,” while, according to Mr. Hermann Baars,
Dic Fischerei Industrie 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, &e¢., 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 from 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
gill-nets. The total cateh for 1878 was 24,660,000 cod in number, of
Wwhich 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: «In 1879 the following enumeration was made: 2,532 boats,
with crews bumbering 14,322 men, fitted out for the net-fishery.” He
further says that ‘‘usnally 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 ($595.24), and
at least 400 marks (895.24) to each man. A net yield of 350 marks a
head is considered by the trawl-line fishermen very satisfactory.” These
remarkable results are obtained by fishing in open boats in the dead of
winter north of the arctic circle. What may we not hope for under
Inore favorable circumstances$ 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 ?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 188L.

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, crustacea, radiates, &e.; 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
a muchricher 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 Com-
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mission. A pumber of gentlemen, of whom Mr. J. M. K. Southwick was
spokesman, offered to furnish the requisite buildings, and 31§0 the use
of a suitable wharf, and otheriwise to encourage the selection Of the
station. The Navy Department also gave the Commission & provisional
invitation to establish itself on the northern end of Coasters’ 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, Fa]l River,
Bristol, Providence, &c., and also having extensive mud bottoms gnd
flats. The experience of the year 1880 showed that the abounding im-
purities would settle ag g sediment upon the eggs of the fishes to be
batched 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 constitating 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 owners of the ground, Mess.rs.
Isaiah Spindel & Co., and a provisional a greement 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 oceupation.

As the Government whart was unable to farnish'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 nsual 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.
Tt 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-
gioner was necessarily otherwise occupied, the Navy Department, in
compliance with law, has, since 1871, furnished the Commission with a
steamer for its snmmer 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 made use of;
in 1877 the Speedwell, under command of Commander Kellogg; thg
Same vessel again in 1878, under command of Oaptain Beardsley, au
again in 1879, under command of Licut. Z. L. Tanner. .

The appropriation by Congress for a special steamer—the Fish BaWk—
completed in the spring of 1880, enabled the Commission to d.lspel.lse
Wwith 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
an account of her work on this oceasion. The off-shore exploration,
however, was limited to two op three trips, the results of which were so

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

It will be rémembered, as stated in the last Report, that the water
decpens very slowly for a considerable distance off the coast, from Capo
Cod southward; so thata 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 beyond that there is usually
an abrupt declivity, showing rapidly deepening water,

Ou her expeditions in 1530 the Fish 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 Ler 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
winterin the Norfolk Davy-yard. Returning, however, from that point
n February, she was fitted out with shad-batching apparatus, and on
the 23d of Maroh was ordered to Avoca, a shad-fishing station at the
mouth of the Roanoke River in Albemarle Sound. Here she remained
until the 30ty of April, carrying on ler work, and obtaining many
courtesies from Dy, W. R, Capehart, the owner of the station. The vessel
Teached Havre de Grace on the 3d of May, and was occupied until the
6th of June iy hatching shad at the head of Chesapeake Bay.

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

The details of her 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-
Dairs, she took on board the apparatus for the deep-sea research, and left
for Wood's Holl on the 7th o July, arriving there on the 10th.

From that time until the 4th of October numerous trips were made
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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 oa 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 description 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. Tanuer, 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 Commission 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
granted 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 inadequate, especially a8
Olle messenger was unable to carry satisfactorily more than t;en or
twelve cans, containing from 100,000 to 150,000 fish. Tl.xe possu'blhty
of obtaining a larger number of fish than at first, made it practicable
also to test the theory which the Commission has been graduz}lly rea(_:h-
ing, that the number of fish likely to survive the attacks of their enemies
when planted in a river ig increasingly proportionate to the total n.llm-
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 a deposit of 100,000 fish. If, however, “:6
introduce 200,000 fish, then we may claim a sarplus 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 a 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 extent of
perhaps a million a day, for a 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
cans 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 aud Baltimore

Railroad, ang subsequently of the officers of the Baltimore and Ohio
Railroad,

It was in time found that even this plan was insufficient, as it was
Dot always possible to obtain the cars, and these were not provided
with the necessary facilities for keeping the fish in good condition.
It was at length determined either to build a new car, or to adapt an
old one of Proper character to this express purpose, and an arrangement
Wwag finally made with President Hinckley to refit one of the best bag-
gage-cars belonging to his company, and sell it to the Commission,
when completed, at cost. ‘
9is car was fitted up by Mr. J. H. Ridgway, of Philadelphia, as a
refrigerator ar, and was provided with living and sleeping rooms at
elt.her end for the accommodation of the messengers. It was also sup-
plied with air-brakes, Miller platform, six-wheeled trucks, &c., by means
of which it eonlq be moved on passenger trains.

As thus arranged, the car is capable of carrying from one to two
millions of figh at a load and five messengers. The details of its con-
struction will e given hereafter.

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

In December, it was determined to use the car for transporting o
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 wero 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 were 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., &c. A full account®f this trip, as also of a previous one
to Kentucky in November, will be found in the report of Mr. McDonald
in the Appendix.

17,—SPECIES OF FISH OULTIVATED 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 inereased 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 1881-782 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 eggs
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 inctibation 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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e v Mr. Clark’s

modifications of this and of the Chase jar were devised bi %ii'e(;llted .
assistants. Oune of these gentlemen, Mr. Seymour Bower,
new form of hatching-box which possesses advantages°00 Shipments

The number of whitefish eggs shipped was 2,032,0 ‘]'fornia- Con-
were made to Germany and France, and to Ehe States of Ca lﬁ o e’re o
necticut, Iowa, and New Jersey. Over 17,700,000 young beine mado
leased in the waters of the Great Lake system, the deposits o Lake
in Lake Michigan, Lake Hauron, the Detroit River, Lake Erie, }
Ontario.
b. Brook Trout {Salvelinus Jontinalis).

Northville Station.——The'ponds for brook trout at Northville, Mtl)(:al;;;
have been greatly enlarged and improved, and four new ones hav.e e
added to the three already existing, so that their. total areahlstrout;
10,674 square feet, About 140,000 eggs were obtained from t eb o
in the ponds during the spawning season, which lasts from the egere
ning of November to the middle of J. anuary. Shipments of eggs WO 10
made to France and to the Druid Hill hatchery in Baltimore; %0’ M
young fish were planted in neighboriug streams, and 30,000 were sl]);p %‘L
East by the Fish Commission car. It isexpected that half a million I:O
trout eggs will be taken next seasol.
<. Saibling (Salmo salvelinys),

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

rgomaster of Freiburg, Germany,
(? :aﬁ)ling eggs by the Nor.th German
ry 8, consigned to the United St,at'fls
These reached New York January 22. Mr. Fred.
of .them and forwarded them the next day t(;l Mr’i‘ﬁé
mouth, N. H., which point they reached on the ?;41: h oy
le crossing the ocean and being transported t% theem teh.
Ty was but 5,000 eggs. Mr. Powers was directed to hate hem and
place them in Newfound Lake, located 7 miles fr9m P]ym'ou f ooy
€ggs were all hatched by February 28, with a loss in hatchlﬁg o18 R
eggs. Mr, Powers deposited 30,000 fry in Newfound Lake 2{3; X Ma.x

Another installment, of saibling eggs was fmnoun(?ed by
von dem Borne February 3. These were lost in transit.
4. Lake Trout (Cristivomer namaycush).

. 3 n-
Northville Station.—While waiting for the whitefish to begin spaw
ing, b

7,000 lake-trout eggs were obtained for t.his station, 10ft§11<]alrc§1’1.
52,000 were shipped and 1,400 hatched and retained at the ha
Of those shippeq, 20,000 were forwarded to Germany.

¢. The Quinnat or California Salmon (Salmo quinnat).

The McCloud River Station.—The work at this plgce has beeta;n wlillI;dl:
the direction of My, Livingston Stone, whose detal.led repr?zus ican
found in the Appendix. The establishment met with ?(‘1 s:.) o fall
teron the 34 of February. January had beep attended by _
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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. Stonereached the fishery May 19 and superintended
the recounstruction, as well as the taking of eggs in the fall, which
amounted 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
Oanada 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 McOloud 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 were beginning
to spawn made the matter still more unfortunate. Only about a thou-
sand trout survived. From 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 bronght down
by water in the rainy season. The year closed with brighter prospects
for the future.

¢. 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. Chaxrles
G. Atkins. Between June 1 and July 2 he purchased from the fishermen
514 salmon, averaging 163 pounds each. These were placgd in thebm-
closure prepared for them, to await the spawning season in October.
An unusual namber, 146, died during this interval, most of the deaths
oceurring, 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 temperatare 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 hatehing 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. Sohoodic or Lana-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 ig si

tuated upon the western branch of the Saint Croix
River,

known as 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 October and November, for the
burpose of Spawning. As a net can be stretched across this outlet at
that time, it is not necessary to bold the fish in confinement for several
months, as is the case with the Penobscot salmon. . .
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 loug. Mr. Atking has this year added wings, which very largely
increase its capacity, The nets were placed across the stream, as usoal,
about the widdle of September. The capture of salmon began Oc.tober
31. - The manipulating of spawning fish continued until its completion of
theseason, November 19. Six hundred and fifty-three females and three
hundred and 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 1,525 foreach 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 ; in addition to these 20,000 were
sent to Fred, Mather for shipment to Germany. The United States’
share of eggs was 311,760, 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 been 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 tbe Commission;
and, second, to the favorable fishing season both on the Potomac and
Susquebanna 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. Hudsou, 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-
gioners, who had secured free freight over the Boston and Maine Rail-
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road. The shad were met at Bangor by Mr. E. M. Stillwell, aod a part
were deposited in the Kennebec and part in the Mattawamkeag Rivers.
On the 24th of June there were placed on board the car at the Wash-
ington navy-yard 1,140,000 shad, which were taken to Dubuque, Iowa,
and deposited in the Mississippi River. The distribution to oth?r Statgs
wagd by the old 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 from
the spawning shad at his fishery, the Fish Hawk, was ordered, in April,
to proceed, with suitable hatching apparatus on board, to Capehart
Wharf, on Salmon Oreek, North Carolina. The first eggs (66,000 in
number) were obtained April 12, but were lost in handling. Eggs were
taken nearly every day from that time to April 30, or 5,727,000 in all.
From these 1,328,000 fry were hatched and released in local waters on
April 29 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.—Simultaneously with that in North Qarolina,
work was begun the middle of April at Gunston’s, on the Potomac River,
Col. M. McDonald in charge. 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 which date
4,870,000 were secured. Over three millions were gathered May 7 and
also May 24. The last were taken May 29. These eggs were hatched
out with some loss, but supplied a deposit of 26,515,000 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
Wwaters of the Potomac, From this station instalments of from 100,000
to 200,000 each were gent to Delaware, Bouth Carolina, Maryland, Ohio,
ud Kentucky. By June 2d, 3,280,000 fry had been produced, at which
date the statiop 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 try. Colonel McDonald improved the
opportunity to experiment in the transportation of eggs upon trays
covered with moistened flannel, and reached some very satisfactory re-
sults. He succeeded in carrying the eggs forward almost to the point
of hatehing, while stratified in layers.

The Potomac shad work was completed July 1, and Launch No. 55,
8. Mis, 110—r1v '
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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 Fast 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 had 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 Susquehanna 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 filed which it was 1mpossible to sup-
ply in Lhe year 1881,

The Monument Station.—QOu 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 close
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 cultivation 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, the
Engineer 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 them April 13. This action
Wwasin pursuanceof anappropriation by the Yorty-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 abundantly;
Indeed, in some cases, fish of 1880 produced an abundance of fry. Su-
Perintendent Hessel succeeded in the artificial impregnation of carp,
hfWillg during June many thousands in his hatching-trays. Some of
his young fish, only twelve and fifteen days old, acquired a leugth of
from 3 to 4 inches.

On the 31st of May Mr. George Eckardt arrived from Germany with
two cases of carp-eggs. These had been sent by his father, Mr. R. Eck-
ardt, 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 batched pre-

' ~ Maturely.

In September we were confronted with the problom of distributing
%0 enormous number of carp in small quotas to numerous a plicants.
An ordinary 10-gallon milk-can had hitherto been found most suitable
for their transportation in lots of twenty-five or thirty. This method,

Owever, being expensive and not entirely satisfactory, Colonel McDon-
ald 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. This led to a radical change in the methods of shipping, and a
pu:a.t saving of expeuse. Sixteen pails containing 20 carp each were
gall(l;to a crate and sent by express almost as readily as the singlg 10
requi _can had been sent. In December the new car was brought into
a8 ha:";"ny 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 olfaz).

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 a
French resident of Saigon, Cochin Ohina, 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. H. 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 cod. 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, Oolonel McDonald hatched 265,000 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 Spanish Mackerel (Cybium maculatum).

Okssapeqke Bay.—The account of the discovery of spawning-mackerel
324 the work of hatching them, conducted by Mr. R. E. Earll, was
§ivenin fall in the last Annual Report. In order tocontinue the experi-
ents, 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
Launch yg, 62, which had been ordered from Havre de Grace. The
Pound.nety of the fishermen were visited, and on the 17th live eggs
Vere talken and placed in hatching-cones, Eggs were also taken on
Subgequent days, but the hatching was not successful, most of the ﬁgh
20d egggq dying. The particulars of the work of the Yish Hawk will

¢ found in Captain Tauner’s report for the year. '

On the 29¢n 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 as possible the proper methods without endeavoring to turn
% any considerable number of fish durifg the present season. He
Wag accompanied by Mr. John A. Ryder, who studied the embryology
of the fish, and has made a somewhat full report, with four plates,
bon «mphg development of the Spanish mackerel,” in the Bulletin of

1, pages 155-172. On the 26th of J uly it became necessary to return
'© orrowed launch to the Navy Department. The work was soon
Bter ‘51089(1, and Colonel McDonald returned to. Washington. A short
Paper apon his work will appear in the Appendix.

" Turbot and Sole (Rhombus mazimus and Solea vulgaris).
he turbot and sole are generally considered to be the best fish in
_Fope, commanding a higher price than any other, exclusive of the
‘:almon; and the question is frequently asked as to the intentions of
sie Commission in regard to introducing and propagating them on the
°Tes of the United States.

Y those best qualified to judge, these fish are not considered to pos-
" 8 a0y marked superiority over corresponding forms of the flat fish
ound jp the United States, which, when properly cooked, are of very
aneat' ©Zcellence. Many persons, thoroughly familiar with the turbot

a Sole, who have been present atone of the famous fish dinners given
flag.q . Taft, of Point Shirley, Mass., and who have tasted the N. orthern
thy 88k (Pleuronectes americanus) and the Southern flounder (Paralich-

N y (?entams), as served by .him, stoutly deny any and every claim of

Periority in the first-mentioned fsh.

. Pbreciating, however, the interest of the problem, which if solved
State, DLy add to the species of desirable food fishes in the United
the 8 without interfering with the abundance of thf)se belonging to it,
bark, OMuisgion has several times made efforts to introduce both the

%% and the gole into the United States.
I8t 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 5 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 534°.
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 seven 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 Graut in readiuess for the immediate transfer. A
party of gentlemen interested in the experiment, consisting 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 suceessful 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 impreguation, 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. 0. L. J ackson, of Bolton, England, will probably be of interest:

It is with sorrow that I have now to inform you of the sad ending of nearly all the
FSh' However, I do not think it is by any means a lost journey for the Americans.
Tom 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
for jtaelf, You will notice the fish began to die very soon after leaving Liverpool,
aud when I examined them the first thing noticeable was their sickly appearance,
40d when examined more closely I could trace scars or bruises which were not ob-
Served at the Sonthport Aquarium. :
thI am now confident that the fishes must have been injured in their journey down to
- ¢ landing stage from Liverpool Station, as the jolting about, owing to the bad road,
tha"s Very severe, and in any future attempt that may be made, I am quite sure that
18 short part of the journey must be made in some other way. When the lurgest
%k was filled with sea-water, after the carpenter had fixed the cross-pieces, all
8%emeq right until the following day, when the sun’s rays falling upon the surface of
w;W&ter revealed what appeared to be small splinters, very minute, floating about,
gillw-h had to be got rid of, as they might be bad for the fish by getting lodged in their
ex 93 1.’1115 I could not discover that any fish had been choked, with but one doubtful
®6ption, This was a large turbot, and appeared as though it had been choked, but
¢0uld not find anything in the gills or about the throat to satisfy me.
:}; t° the voyage itself, we had both rough and fine weather. Thehole in the largest
Weat}ls ¥ather too wide. The water overflowed several times while we had rough
sh s T, and we could only keep it filled up to the cross-pieces. I do not think the
ire uffered much by the rolling about of the steamer, unless it be the fish have press-
a grzut upon them when the steamer is heaving upward. I have thought about this
ure :t‘ deal, and have come to the conclusion that the fish do experience a slight press-
Giclil ot 80 great as to injure them, but which, if long continued, might make them
sea ry' The.wa.ter was changed every morning, except when the temperature of the
on ;ae oonslqerably when passing the Gulf Stream currents. You will seo that on
Wag 6‘1‘2’ morning, October 24, when the water in the tanks stood at 519, in the soa it
t0 kep.” and at 2 p. m. same day it had risen as high as 68°, 8o I considered it wisest
©eP the water I had.
ei ::d' 1 fear, is not good for fish to lie upon. I would recommend that the tank be
Parts oharred a'.ll over inside, or a coating of Portland cement, with about Fw.o or three
or, & sand, which, when well set, to be thoroughly seasoned by placing it in the sea
in oY 6W0 or three months ; & very thin coating would do. As toprocuring the fish,
o firgt instance, I believe a good deal hinges upon this for making the thing a
If caught in a trawl-net, I believe that the net should be hauled up at short
this, I expect, would necessitate a trawl-boat to fish expressly for live soles
shoulq ,, ) a-nd would be more costly, but decidedly more satisfactory. Indeed,I
sure tha.:t like myself to make another venture across the Atlantio unless I could be
 bost, the fishermen intrusted with the catching of the fish could be relied upon.
do wi";’l&y would be to see them caught one's self.
the c'u-ens Thad been in a position to give you a more satisfactory result. Un.der
chieg om;ﬂances, all that could be has been dene. Captain MoKay, John Atkins,
Very good t:; and Mr, Field, the purser, all connected with the steamer, have been
86en the o m?- I am sure they are sorry for the poor result and would like*to.have
e pas%nxpenmont succossful. I liked Captain MoKay very much, and so did all
out wity, 8ers; and if ever another attempt is made with living fishes, whoever goea
om I trygt may have the same captain.

PARTHLA, Ootober 26, 1881.

SUQc
int ervalg ;
OF turbot

STEAMER
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o. The Oyster (Ostrea virginica).

Within a few years past special attention bas beep 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 Commission, 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 Fish 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
specidl problem was to ascertain how far the European oysters, inclad-
ing the German, French, Portuguese, and English natives, and the
green oysters, differed in character from the Aierican; 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.

Oumne of the most important of these i8 the Glycimeris generosa, known
by the Indians as the Geoduck, a clam fouud 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 Hewphill 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:

Scveral other species of western clams are also under consideration
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
Bparajoe papers treating upon matters related to the work of the Fish
Ommisgion, These are classified under four headings, as follows:

A.—GENERAL,

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

ﬁi ‘;11 account of the Fish Hawk’s work during the second year; and,

e agy, by a list of patents issued in the United States during the year

ch’a lug to fish and fisheries. The latter is by Dr. R. G. Dyrenforth,
tef examiner of the Patent Office.

B.—FISHERIES.

G()L::(;Rt “nd(?r this head is a paper upon the mackerel fishery, by Messrs.
i le, Collins, Earll, and Clark. It embodies all that the Fish Com-
ra 8ion has heretofore collected upon the subject, covering some 440
issiefj’ and provided with a special index. An extra edition has been
she » In pamphlet form, for distribution to persons interested in this
e €Iy. Two translations by Dr. Bean farnish the statistics of the Nor-
8 g“‘.n fisheries for the year 1880. There is a review of the early shad
eries on the Susquebanna, by Harrison Wright; a reprint from the
Polx']td(t))n Quarterly Review upon the fish-supply of London; and a re-
85 y ,O.h&l‘les W. Smiley, upon the extent to which fish-guano is used
8 fertilizer in the United States.

C.—~NaTURAL HISTORY AND BIOLOGICAL RESEAROCH.

fuf:l I;(:{; H. E. Webster and Mr. James E. Benedict, of Union College,

tat: & report on the wormns collected by them at the Fish Commission

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

uponatzpef‘:ial index. Messrs. John A. Ryder, and 8. A. Forbes report

A, © fQOd of fishes; and Messrs. F. N, Clark, H. J. Rice, and John

eggsy de}‘ upon experiments designed to retard the development of shad
» With & view to facilitate their transportation.

D.—PROPAGATION OF F0oOD-FISHES.

U .
the I;%ill':h‘s head will be found detailed and statistical reports upon
'atl’ibut,i of the United States Fish Commission in propagating and
0g food-fishes, such as shad, whitefish, trout, and several kinds

Of ga)
Chg, 1m.°n’ by F. N. Olark, Livingston Stone, Oharles G. Atkins, and
Tles 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 has 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 at
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.

Upon 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 is
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
fathoms 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 doune in depths of less
than 800 fathoms.

‘Upon reaching suitable ground, as indicated by the soundings, the
traw] 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 read before the Portland Society of Natural History January 16, 188%
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Waking a4 haul with the pet-trawl, the first thing to impress one is the
Wonderful abundance of life present, in both species and individuals.

oOwhere 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 mud,
With many foraminifera, both calcareous and arenaceous. Much of the
ud is brought up in the trawl, which at times must sink deeply into
Y. Within the trawl when it comes to the surface, the conspicuous
atures are the echinoderms, fishes, crustaceans, and annelids.

Of the many sorts of fishes taken, perhaps the several species of hake
We‘.‘e the most abundant. The trawl often contained bushels of these,
Which, however, were usually of small size. Cod, baddock, and whiting
Yers not go common, but good sized specimens sometimes occurred.

Iany of the species, particularly of the genera Careproctus and Liparis,
Were very soft and gelatinous, and could be preserved ouly by being
Topped at once into strong alcohol. These occurred mostly at the
ETeater depths, where they would naturally not be exposed to conditions
*Quitiug 5 more perfect protection. The most inportant species taken
¥as the tile-fish, This was first discovered here in 1878 by a passing
Shermay, A few were caught in 1880 by the Commission, and during
® past season particularly attention was paid to this species, to de-
®tine whether its quality and abundance are such as to lead it to
e:‘éome an important food-fish. Trawl-lines were therefore set at 'diﬂ‘e.)r-
im‘depths and localities, and special efforts were made to determine its
(Whljts. .It was found to exist everywhere, from Oape Cod to Delaware
f&thch i8 probably not its southern limit), in a depth of about 190
Oms, and ig nearly as abundant as all other kinds together. It is
arge size, averaging in weight from 12 to 20 pounds, the largest
belsn Woighing about 50 pounds. The color above is viol'ftceous, and
Spot: light gray. On the back and sides are sca’ctered_br.lght.yellow.;v

o » 8ach aubout an inch in diameter. What chiefly dlstlpgulshes it
then;lother genera is the fact that it has a dorsal fleshy lobe just baclk of

e ead. It has been named Lopholatilus chamaleonticeps Goode apd
ig vln. The flesh is white and firm and free from bones. The quality

€ty fiue, 8o that it cannot fail of becoming a good market fish. It
3108 now for the fishermen to develop here a new industry.
foo dr l;stace& occur in large numbers and furnish an abundant supply of
vo or a.u. kinds of fishes. They are mostly nqrthern forms. Many
ave Ii“'e‘"mlfsly been known from the Norwegian c.oast, gnd others
son loc 959 affinities to northern species. Several species which Stnnp-
Were ;1; 480 described from single or few small or imperfect specimens
Predo, :jdlseo\rered in abundance and of large size. Decapods largely
andg oi‘nate, Darticularly shrimps and anomurans. Hundreds and thou-
Yot 1y spf%Clmens were brought up in nearly every haul. 'lpe largest
Pecim, €n I8 a crab, Geryon quinguedéns Smith, first described from
€08 in the collection of this society, which were taken from the
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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 baruacles,
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 wag a
hermit crab, Parapagurus pilosimanus Smith. This was first described
in 1879 from a single specimen brought in by a fisherman from the
Bauks. We found it in great abundance, 500 specimens being taken at
a gingle haul. This forms the type of a new family as well as of a new
genus. 1t possesses characters hitherto unknown in its group, having
gills in the form of papille instead of lamell® as in most bermit crabs.
The carcinecium was originally a shell, a8 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. Itis interesting to mote
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 Boft and gelatinous. It
shrinks exceedingly when put into alcobol and is reduced to not more
than one-third of its original weight. Such an animal would hardly
seem to be a formidable enemny. 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 horny 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 pautilus were frequently dredged, but the animal itself was not:
taken. Two or three living specimens have Iately occurred on the New
Jersey coast.
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Each haul brought up an abundance of Echinoderms, mainly sta'r-
Shes. The number of new species taken was considerable. Oertain
formg Wwere so plenty that they were cast overboard again hy the bush.el.
any curious modifications of structtre oceur among them. An in-
tel‘eSting form, Diplopteraster multipes Verrill, is large and thick, with
Short arms, a rich purple above, beneath orange streaked with brown,
the feot large and purple and arranged in four rows. Twenty species
Of star-fish were taken at one haul. Sea-urchins were not abundant,
ouly a fow species being taken. Some of these, however, were new and
Temarkable, Among them is a large species hitherto known only from
O 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
28 been named Hyalinecia artifex Verrill. In general appearance this
15 Something like the common clam-worm, Nereis. But it secretes a
ube 10 or 12 jnches in length, of a horny substance, quill-like, amber-
¢olored, sometimes one-third of an inch in diameter. The tubes con-
taining the animal probably lie loosely on the bottom, but it is likely
3t the animal is sometimes able to swim about, dragging its tube
ehing, Often the trawl came up filled with their tubes. The large
sea-mouse, Aphrodita, which is often found on our own coast, was also
Plentifyy,
The forms of life thus far described are mostly thogse 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
. tPe Bhell-bearing mollusca, and another wonderful variety of forms
1 18Covered, The alliances of some of these are with tropical.species,
U5 being represented by similar ‘species in the West Indies. The
oW forn of rake-dredge did good service in the collecting of shells,
atly every haul bringing up something new. Conspicuous among
° D6W species is a Trochus-like form, Calliostoma Bairdii V. and S.,
» far the handsomest shell foand on the New England coast. Thi,
"SSenty g decidedly tropical aspect. Two species of Solarium also
B P"?da both of small size. Another shell taken sparingly was Dolium
h:: T4V, ang 8., a representative of a genus one would hardly expect
ma €. These are all Gasteropods. The Lamellibranchs present, amon.g
clony °thel‘s, three genera new to the coast and rema-rka.b_le fo'r their
Ph:e ffinitjpg to fossil forms, These are D'e'plodon.taZ Mytzlm.zerm, a:nd
ocey o’"!/a- Of the }atte? there is only one other llvmg: slpecles, Wh:)(;l;
of nOrthn the coast of Africa. Mingled with these were a large num
Worg °ra species of shells. In all, more than 200 species of molh‘lsks
fayy D, of which more than 100 were additions to the American
% and bearly 75 new to science.
anemsurpriSing 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, 4dca-
nella Normani Verrill, often covered the net with its orange-red branches.
A simple, horn-shaped coral, Parasmilia Lymant, was secured in speci-
meuns of great perfection, while auother 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 iu 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
quections 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, to0
are gorgeous in their purple and orange. The sea-anemones are pink
and orange-red. The sea-pens are deep red. Many fishes also possess

- the same tints. What is the reason of such gorgeous array ¥ Professof
Verrill explains it by saying that these colors render the animals iv-
visible in the great depths. The sunlight in passing through the water
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
flected from these red and yellow pigments, the animal could not be see?
by others in search of prey. He suggests that these colors have beeB
produnced by a process of natural selection.

Phosphorescence, too, is an interesting phenomenon exhibited DY
many forms of life. The sea-anemones and sea-pens show this most co¥
spicuously, although many others are also highly phosphorescent. Th®
light given off by these is usually bluish or greenish, rarely yellowisl
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 a2
the currents. We find here the contact of & ¢old polar current with £ho
warm Gulf Stream at a depth which prevents seasonal variations. T
bottom temperatures are low enough for arctic forms, and the G“lf
Stream bhas slowly brought up from the West Indies species which haf’”
become gradually fitted to their environment. The abundance of 1it0
can be accounted for by the rapidity of circulation which keeps
bottom water purer and better fitted for supporting life than is usuﬂl]y
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%e case at such depths. With such an abundance of life for food and
_t'h the uniform temperature there seems to be a combination of con-

(htlons‘ which may make this the region to which the migratory fishes
Tesort in winter.,

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

b 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. Mec-
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-
lask"vlll 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 (‘;‘H{t of California salmon operations ; in XXII, Mr. Stone’s account
n0b alifornia trout operations; in XXIII, Mr. Atkins’ account of Pe.
sal S€ot salmon operations ; in XXIV, Mr. Atking’ account of Schoodic
Taon operations; in XXV, the account of shad operations.

T . ¢ .
ABLE L—Distribution of whitefish eggs by the United States I'ish Commission during

season of 1881.

Sta; Number
tes, Destination. of eggs.
—_— P
Caugg, DOMESTIC.
c,,nng‘;nda ............ B. B. Redding, San Francisco 750, 000
Diatrigg :}“ --------- H.J. Fenton v.............. 10, 000
Towg " ®f Columbin.| Central Statlon, Washington 110, 000
OW Jarauy Tttt B. F. 8haw, Anamosa ......... 600, 000
86y ......... Mrs. J. E. black, BIOOINBDULE e ve vt vvereeiianrrornreeinennonans 100, 000
FORKIGN.
oy - vee e, F. Mather, for M. Raveret-Wattel, PaTis. ... ...oeecevereeennenn. 250, 000
------------ F. Mather, for Herr von Behr, Berlin .... . 800, 000
F. Mather, for G. Ebrecht. ....oc.cveeeeeeenennecrennnracmcecacanns 12, 000
b RN 2, 032, 000
Tap
& 11 ~Distribution of young whitefish by the United States Fish Commission during
— season of 1881,
States, Number
Destination. of fish
Mgy
g",] --------- Detroit River, near Dotroft.....ccuceeeeecaaacecceacreoaaracanncans 1, 260, 000
Lako Michigan, near Ludington..ccceeeceaceeeeccerecoranaananans * 1, 000, 600
. Lake Michigan, near Muskegon... ...| 1,600,000
Ne Lake Hurou, near Port Huron. .. 2, 000, 000
W York Lake Michigan, near Saint Josep! 1, 500, 000
Wingg, ., T Near {slands in Lake Erio ....... .| 8,800,000
Congjy . Lake Ountario, near Oswego........ ...} 8 500,000
g T Lake Mioligan, near Racine .....cceceveeeeenareecerceecaeanenans 1, 760, 000
Lake Michigan, near ShebOFgan . ..cocceve vceeerareioenneceoanaas 1, 760, 000
~— TOBL 1 oeeiteiieeeeeeeereeee s ee eee e ere e e eennb e ees 17,750, 000
- —
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TaBLE IIT.—Distribution of eggs of lake irout by the United States Fish Commission during
season of 1881,
States. Destination, ﬁ‘.‘gg‘:f
DOMESTIC
YOWA .cevvv creres....] B, F. 8haw, Anamoss ..... ereeeceiiececacecsanncncasavsorancernas 30, 000
New Jersey ......... F. Mather, Newark ..c.cccnceuee seascecssosstsccnronas vevessasrens 2, 000
PFOBEIGN.
Germany ...coce-ee-- F. Mather, for Horr von Bebr, Berlin ..covvcremverrinninnaninenns 20, 000
MOtA) v.eevrcreroeercesscnncocssoncssacarranaccanseascosrocssnns 62, 000

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

season of 1881,

Number
States, Destination. of 6ggs.
DOMESTIC.
Maryland............ Drnid Hill hatchery, Baltimore ....cccccececereerreasacaccnascnaes 30, 000
FOREIGN.
FTAN0O cevevn ccnrenen F. Mather, for reshipment. .......c.eun.- eeecameeerann e seaaaas 20, 000
TOLAl .. eveeeernemnrenccsesaacesaaaissonnssonnsnsseonsnannsnns 50, 000

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

season of 1881,

Destination.

Number
of fish.

— |

Pond at Oakland, Md
Tributaries of Rougo River

L 7 s Ceseanceaanns

000
%0, 00

—

TABLE VI.—Distribution of California salmon eggs by the United States Fish Commiasio®

during season of 1881,
Number
States. Destination. of ogg®
DOMESTIC. )
‘Callfornia.....cov..... Lenn{ Fish Propagating Company, Son0ma «.coeeveeensoncnenasencs 509, ol
BB, Rodding, Sar Francisoo ee.rorer - 200, ggg
Maryland............ T. B. Fergueon, Baltimore ..... 600, o
nesota . .... v————- R. 0. Sweeny, Saint Paul .ccooeloeacacraenns 200, %9
Nebraska............ R.B. Livingston, Omaha .....ooeiaueiieniiinnians 500 10
Nevada ............. B G. Parkor, Carson CItY....ceeaeetecennicnrssasnassrsscsnnannenss 80,
New Hampshire .... | A. H. Powers, Plymouth .. 50, o
New Jersey ......... Fred. Mather, Newark .. 500 o
‘Peroy C. Ohl, Plainfield. 80, o
_‘Pennsylvania........ Seth Weeks, CorTy. . 109, o
Curtis Johnaon, Saint Petersburg 50, o
Bouth Osroltna.......| C.J. Hoske, WalhalA.ceereceeresioncasracarsrmmormrnesennens 800, 1)
West Virginia.......| 0.8, White, ROMDOY . <ecxcneeenceneencenserncens JORRORNNS n——aee 100
FOREIGN. o
Cansds .oocevreer veeo| 8. Wilmot, Newcastle, Ontario . FU 500'000
New Bouth Walea ...| Zoologioal Boolety, 8ydney. ... . 5
e
TOtAL e erokerenaaecereenaenran covnnssaasemcransres S 8,65
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Tanre VIL—Distribution of California trout eggs by the United States Fish Commission

during season of 1851,

Statea Destination. ONf“g;“;’:'
B, B. Redding, San Franoisco..... eoseesanee cenenae cesecmnrniorenans 40, 000
| N K. Fairbapnks, CHIOBEO ccteeececnnre sanccossnnnsmmorensornoonn.. 85, 000
.| B.F.Shaw, Anamosa..... 85, 000
--.| Willlam Griffith, Louisville 5, 000
T. B. Ferguson, Baltimore 86, 400
.| J. G. Portman, Pokagon. .. 6, 000
ow Hg R. 0. Sweeny, Saint Paul.. 8,000
Now York S. Webber, Plymouth veceeeeienervnnennnnn. 4,000
Ponng 1l~ """" . E¥0n8 G. Blackford, New York City...cccueeeenn.., 500
Wmcois‘;m“ [ J.P.Creveling, Marfottd .oceeeeerannnnsonnonorooomnnns 5,000
---------- Philo Danning, Madison . ....ceereernmeenoronnosomssoo oo ars 5, 000
Total .coevvvnnnnn.n. becseaveeataceeronsectorneatesacacannannns 179, 900

T .
ABLE VIIL—Distribution of Penobacot salmon eggs by the United States Fish Commission

during season of 1861,

Number
Deatination, of eggs.

H. J. Fenton, Windeor....... ceecuianiisas S8eccceatetratnaaes e, 95, 000

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

-| B O. Swoeny, Saint Panl .. 200, 000

A. H. Powers, Plymonth .. 85, 000

E.J. Anderson, Bloomsbury 95, 000

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

Seth Week%vCo ..... esseseassens 100, 000
8. F, Baird, uﬁgm D.O

Total ....... PO, ceeeoaan cteseterenearann e et caeannees 1,008, 500

Tanry 1y
ing season of 1881,

«~—Distribution of schoodic salmon eggs by the United States Fish Commission durn

States, Number
Destination. of eggs.
DOMESTIC.
B. B. Redding, 8a0 Franofso0 coeeeeeeeneneeeeeeenrenneacrnneenenn. 10, 000
H. J. Fenton, Windsor 5, 260
.| B.F.Shaw, Anamoas 25, 000
.| A.J. Darling, Enfleld ...... 5, 000
. B. Ferguson, Baltimore . 11, 000
. A. Brackett, Winchester 8, 000
. N. Clark, Northville..... 56, 180
. G. Portman, Paris ....... 25, 000
-| R O.Sweeny, 8aint Paul......euveeenrernnnoannnon 28, 000
. H. Brownell, Saint Josoph. ... .eenmmmemssommos 25, 000
.| A H. Powers, Plymonth ... oIl 4, 750-
- Mra. J. H. SI0ck, BIOOIBDNTY - - eeceearracnennnnnsansnnnnoon 22, 000
»-| E. G. Blackford, New York City 10, 000
Beth Green, Mumford 11, 000
Seth Wooks, Corry .. 11, 000
E. M, Russell, Parls .. 5,000
J. M, Haven, Ratland 10, 000
M. T. Bailey, Madison .... 2, 000
FORRIGNK.
""""""" F. Mather, for reshipment .....ceuveeeeieeecareseesomcaconronenrnnd 20, 0000
~ 811, 750

TR

Total covuvrreennannnnsen teseecesenan svesssecssrnntonoansioa s

» Mis, 11—
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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
Connecticut.......... 11 COnDEOtiCU. vorenneinnie it itiiiiiiearronsoneancnnannas 1, 000, 000

Delawaro ... ....... 1 | Nanticoke ... 040,
District of Columbia. 2 1 POOMABO e ctneciiaecns itrenanenreenasnceaseecnesnnnn 205, 600
Georgia ....oouevinn.. 6 | Ucunee, Ocmulgee, ¥lint, Little .......coouiviiiiiiiii oL, 1, 800, 000
Towa. .......coo..... 1] Misslasippl. cc.oooee i e 1, 108, 000

Kaneas .............. 1| Missourl ........c...coooon... 200,
Kentucky 4 | Burren, Green, Kentucky, Salt 767, 000
Maine ...... .. 2 | Kennobec, MattuwnmKess . ... oo cueeeenernraoctiancnanans 1, 150, 000

Maryland 42 | Choptank, North East, Patapsco, Patuxent, Potomao, Sus.

QUBNIALIIA i e iicrrecna e PRI 24, 705, 500
Worth Carolina ...... 8 | Haw, Balmon Creek....c.voeennvenacennanens 4, 357, 500
hio ... . 2 | Maunee, Ohio....c.ovus icveneeiinervrrnnnn.. 1, 020, 000
Donnsylvania . . 3 | Juniata, Susquehannn. ....ooeeiiiiiiinann,. 8, 500, 000
Rhode 1sland . . 1) Palmers. . (... ii.iiieieiiiiiiiiiieiinian, 600, 000
South Curolina B 8 | Catawba, Congaree, Pedeo ................... 620, 000
“Tennesses . . . 4 | Ilolston, Nolachucky, Tennessee, Wautaga ...... 400, 000
“Texas..... 8 | Brazos, Colorado, 8ubine, 8an Antonio, San Marcus . 277, 600
Virginia . .... 15 | James, POtOmAOs. ... ccv.neniemrenracernneiininnann 24, 280, 000

Wost Virginia. ...... B 81 8,
Total .......... . w l TOtAl. ovrrernrrrrerasnreraasaseresaeeeesnnnsnensnns 67, 008, 000

TABLE XI.—Distribution of carp during the yrar 1881, by the United States Fish Commis-

sion, "
gd (= (2F,. (%4 k] ag 1%
s ba -] [-%
SY 5, |BE|5F | 5 155,
% § S5 (<E (%3 | 33 |23 i
State, SE |SSE|SSg B | 9B |%Eh| §
" ki a a| ad
LE | 285 | 228 | =9 . 23z 2
88 | %3z %5z 354 34 |Es3) 39
=% (= z & & = I
Alabama .. 70 158
Arizona . 7 7
Arkansas 8 88
Californis . 88 ]
Colorado .. 18 19
Connscticut . Y 108
akota...... 8 18
Delaware. .cevue. 1 &
District of Columbis 7 i
Florida...o.cenanenn 5 80
Georgia . 188 5‘:
Jdaho .. 2 a8
IMiuols .. 24 b 3
Indiana ... 21 1"o
Indisn Tertitory «cooecvornconncenncaens] 1l 181 18] 817)........ 1 ¥
Towa ...occnvvnnen 28 4
TADBAB. .o veeirecnccesnnnnasesonscnoinan 17 2t
EODLUCKY . ccicieciarerarerncecrereonennns 84 523
Toulsiana «.cvvnirienninncnnneennenncenns 8 1
ne...... ]
Maryland .01 of 24
assaohusetts . 21 et
BChigan. ceeeeieeciiiiiiecrreeeeeen ] 23
Hisatnsioni a| @
sipp
MisoUrl 1ot - b ”:
b G 37 T 2 16
Nebrasks ..covvveeneeietiiienniiannan .es 8 1
NOVAAR . oo ieviiionceiiciecaacoctnnaronn. 2 1
New Hampshire ....ccccueeeene... 5 8
NOW Jere0y - c.cueeeeanccccraronaae . 11 E

*The number of ca

aotually sent out in 1881 was from six to eight thonsand greater than
4rom the subjoined table, many baving been distributed through ngents whose reports were no
able whon thia table was made. There should also be added the number of carp distributed
epring of 1882, thase boing of the 1881 orop and amonnting to five or six thousand. The orop o

aggregated about 160,000,

appesT?
Favalt

in the
¢ 188
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Tay
LE XT.—Distribution of oarp during 1881 by United States Fish Commission—Cont'd.
—
P . ' G U s &0 L
A AR W
It “pg | eod 2 k) -2 sad| 2 &
State. ] SB% |%E § B Bd | g:: B&
s& |w 52 8| B3 | BE |5ER| EE
BR B2 28d =4 = | EE% =3
8% |54z |H5x| 353 | 35 |58E| 3%
%3 | =& z & & 7 &
3 N O AU NS 6 6
40 | 140 50| 190 [ 4,610 68 258
58 47 115 102] 3104 91 268
e 112 85| 207 4258 80 208
18 loaereneslonnromaeloannsacs ¥ 35
541 200 141 850 | 7,256 78 428
4 5 20 . 26 1,140 .2 27
26 9 236 | 245 | 11,884 1 256
46 34 165 100 | - 4,200 55 264
12 16 926 941 16,680 9 950
6 eeun... b 80 6F 10
8 4 76 2 6
68| 172 804| 476| 11,680 z]zg 6(])%
""" a1 es AL 1T, 035 87
10 10 4 1 208 16
1(|eeeennnn 2 2 200 2 4
1,266 | 1,887 | 4,871 6,768 | 148,606 l 1,244 l 7,002

21.—L1ST OF RATLROADS GRANTING FACILITIES IN 1881.

th?;-:l;llg _the present year & large number of railroads have accorded
rid 1ties for carrying fish in baggage cars and for stopping trains
oo sgce; 80 a8 to deposit young fish. The list is given herewith, and
earty acknowledgment made of their interest and co-operation..

Al
ent ozam& Great Southern Railroad Company. Cbarles P. Ball, general superintend-
y attanoogn, Teaun,

ab
4ma Centra]l Railroad Company. W. L. Lanier, president, Selma, Ala.

®iated Railw. irgi
'.gentil_mdlmcnd, vlgs of Virginia and the Carolinas. A. Pope, general passenger
ang, ;son, Topeka and Santa Fé Railroad. George 0. Manchester, assistant general
gn:i’ Topeka, Kans,
hurg Va, ©, Miﬂaissippi and Ohio Railroad Company. N.M. Osborne, secretary, Peters-

Aq
lang
lantg G:, 2@ Charlotte Air-Line Railway. C. J. Foreacre, general manager, At-

td

tlagt
Ga, 2 8nd West Point Railroad. A. J. Orme, general passenger agent, Atlanta,
Ba)g;
il .
Pittsbuf‘;:ed‘fnd Obio Railroad Company. G. M. Serpell, master of transportation,
clen,en ivision; €, H. Hudson, superintendent Trans-Ohio division; W, M.
» aster of transportation.

n - ;
o0, New *0d Néw York Air-Line Railroad Company. J. H. Franklin, superintend-
Haven, Gong, !

8ton g
Boston I:xd Albany Rallroad. C. O. Russell, superintendent, Springfield, Mass,
t0, Map, Tovidence Railroad Company. A. A. Folsom, superintendent, Bos-

B
age * Ungton gnq Mi,
g“y Omagh, ssouri River Rajlroad in Nebraska. A. E. Tonzalin, general man-

ng Q
N.¢ °0tral Railroad, W. Q. Johnson, general superintendent, Wilmington
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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 and 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.

Chosapeake and Ohio Railway Company. William 8. Dunn, engineer and superin-
tendont, Richmond, Va.’

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

Chicago and Alton Railroad. J. C. McMullin, general manager, Chicago, I11.

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

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

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, 8aint Paul, Minn.

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

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

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

Cleveland, Columbus, Cincinnati-and Indianspolis Railway Company. K. B.
Thomas, general manager, Cleveland; Ohio.

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

Columbia 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. Sanford, superintendent, Easton, Md.

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

York.
East Tennessee, Virginia and Georgia Railroad. John F. O'Brien, chief enginee?

and superintendent, Knoxville, Tenn.
Earopean and North American Railroad. F. W. Cram, superintendent, Bango%s -

Me.
Fitchburg Railroad Company. John Adams, general superintendent, BostoD

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 S8an Antonio Railroad Company., James Converse, ges*

eral superintendent.
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Gﬁlveenm, Houston and Henderson Railroad. W. H. Harding, general manager,
8lveston, Tex,

a eorgia Railroad Company. E. R. Dorsey, general freight and passenger agent,
gnsta., Gn.
Gulf, Western Texzas and Pacific Railroad. M. D. Monserrate, general superin-
Ddent, Cuero, Tex.
T“}gibnl and Baint Joseph Railroad Company. W. R. Woodward, superintendent,
bal, Mo,

Hartforq and Connectiout Valley Railroad Company. Samuel Babeock, president,

Artford, Conn,

I OUston and Texas Central Railroad. G. Jordan, vice-president, Houston, Tex.

te tdianapolia and Saint Louis Railroad Company. E. B, McClure, general superin-
‘I)dfmt, Indianapolis, Ind.

IH Uinois Centra) Railroad Company. Joseph F. Tucker, traffic'manager, Chicago,

te

ag{:;‘“’ll)’nMsional and Great Northern Railroad.. H. M. Hoxie, vice-president and man-
» Palestine, Tex,
" acksonville, Pensacola and Mobile Railroad. Edgar Vliet, master of transporta-
°8, Tallahassee, Fla.
Kaugag City, Fort 8cott and Gulf Railroad ; Short Creek and Joplin Railroad ; Fort
a i, Southeastern and Momphis Railroad; Rich Hill Railroad; Memphis, Kansas
awn olorado Railroad; Springfield and Western Missouri Railroad; Kansss City,
ownence and Southern Railroad, Southern Kansas and Western Railroad. L. W.
Y general superintendent, Kansas City, Mo.
gen::s“ City, Saint Joseph and Council Bluffs Railroad Company. I. F, Barnard,
4l superintendent, Saint Joseph, Mo.
. L%é“}* and Baint Louis Line. H. B. Blood, general freight and passenger agent,
La.k Tiffin, general snperintendent, Keokul, Iowa.
ent, C;’efgloredan(t)ihMichigan Southern Railroad. Charles Paine, general superintend-
- R and, Ohio.
Lii‘:;tle Rock and Fort Smith Railway. Theodore Hartman, general superintendent,
® Rock, Arlk,
p::ii“v’“% Cinocinnati and Lexington Railway Company. William Mahl, general
Otendent, Louisville, Ky. :

Lgu?::: lvlme and Nashville Railroad, D. W. C. Rowland, genersl superintendent,
©, Ky .

gom::;g?]“el’y and Eufauls Railroad. William Rogers, general superintendent, Mont-
a.

M ?
age:%’;:“d Brunswick Railroad. J. M.Edwards, superintendent and general man-
’ on, GE.

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

Me
Ay "Phis and Little Rook Railroad. W. E.Smith, general manager, Little Rook,

HMe
ent, ;;1 Phis ang Charleston Railroad Company. John A. Grant, general snperintend-
i emphiav Tenn, \

Mo, "ouri Pagigig Railway. A. A. Talmage, general superintendent, Saint Louis,

Migg;

Teny, “*IPPi and Tennesseo Raflrosd. M. Barke, general sanperintendent, Memphis,
Mob;)
Mgrg:n',‘nd Ohio Railroad. A. L. Rives, goneral manager, Mobile, Ala,

New ,ea:l:“’“i@i&na and Texas Railroad., Cherles A, Whitney and Co., managers,

. N’hv il y L8, .

'u‘endentle’ Chattanooga. and Saint Louis Railway. J. W. Thomas, general super-

' Nashville, 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, Wileon, 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 Frederioksburgh Railway. L. P. Farmer, general passenger agent, Phila-
delphia, Pa. :

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

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

01d Colony Railroad Company. J. B. Kendrick, 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 Compauy. D. W. Caldwell, gen~
eral manager, Columbus, Ohio.

Philadelphia, Wilmington and Baltimore Railroad. H. F. Kenny, superintendent,
Philadelphia, 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, gen-
eral superintendent, Richmond, Va.

Savannah, Griffin and North Alabama Railroad. William Rogers, general super-
intendent, S8avannah, 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, Savapnah, Ga.

Seaboard and Rosnolke Railroad Company ; Raleigh and Gaston Railroad Company
Raleigh and Augusta Air Line Railroad Company ; Baltimore Steam Packet Com-~
pany; Albemarle Steam Navigation Company. John M. Robinson, president, Balti-
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, Bajob
Louis, Mo.

Saint Louis, Iron Mountain and Southern Railway. A. W. Soper, geueral superin”
tendent, Saint Louis, Mo. '

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

Texas and Pacific Railway Company. George Noble, general superintendent, Ma®™
shall, Tex.

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

Union Pacific Railway. - Thomas L. Kimball, assistant general meanager, Omahs-
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. d Compeny.
Haute and Indianapolis Railroa eral superintend-
CH—. au th, gen
Vandalia Line ; Terre Hau Mo. E. F. Rawort, .
€eneral manager, qusilgflull%zﬂroﬂd Company. eneral manager, Saint
3 sxsburg wnd Mori ilway. John C. Gault, g Ran-
ent, Vickaburg, ML“' is and Pacific Railw. Railroad. Peyton
Wabash, Saint Lou t Southern seiver.
Louis, Mo, . irginia Midland and 3:913.7011!1 8. ]3xa.rbolll':3 ::r al manager, At-
Washington C‘ty’-vlrgdent . William MacEae, &
oIph, general B“P""n-tel;zanréad Company. ident, Morganton, N. lC '
Loy o8tern and Atlantio Samen W. Wimni pf:zi;er’-mntgomerszni er
n%t':; t(::t; North Carolina Rnﬂroﬂ-‘é'e oil Gablett, genera e::i . L. P. Farmer, g
Western Railroad of ﬁl%):;l;;ny, passenger dep nager, Baltimore,
et Jorsey Railroa : . . general ma
Passenger agent, Phﬂ“}‘g:i‘ﬁg;z g:mpany. J. M. Hood,
Western Maryland
Md.
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mgt‘on and Weldo y B (l wi u]i,l] on Colmnbi& &nd A\lg“ﬂb& R&ﬂrom A
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1 - | Finne, eneral manager, Milwaun-
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4 p&B&enget | |
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