REPOR'T
OF THE
UNITED STATES COMMISSIONER 0OF FISI AND FISHERIES
. FOR THL
FISCAL YEAR ENDING JUNE 30, 1893
The report herewith presented covers the operations of the Commis-
sion during the fiseal year beginning July 1, 1892, and ending June 30,
1893, The appropriations made by Congress were as follows:

For current expenses:

Compensation of the Commissioner. ... ... ... .. .. #3, 000
Propagation of food-tishes....... ... . .. .77 152, 500 .
Distribution of food-tishes. ... ... ... .0 7777 45, 000 -
Maintenance of vessels. ...........o ... .. 0 68, 900 ~
Inquiry respecting food-fishes...ooo...o 0 ] 15, 000 _
Statistical Inquivy. ..o ool il 15, 000 _
Total ..o L e e, 301, 400
For completion of fish-cultural stations:
Green Lako and Cradg Brook, Me. ... ... e 8, 000
StoJolmsbary, Ve oo 10, 000
Leadville, Colo.. ..o oo L 15,000
Northville, Mieh ... ... ... 3, 000
LFor establishient of fish-cultural stations:
Montana. ..o 10, 000
TOXAS o e 10, 000

For condueting examinations l'cl:r..t;i\'o to the :ulvihubilil._\'
of establishing fish-cultural stations.:

Washington ... oL 1, 000
Tennessee.. oo 1, 000
South Dakota, Jow:, and Nebraska. ..o oo 1, 000
Wyoming..oooo oo il LT 400

In accordance with Taw, a report showing details of expenditures

from the foregoing appropriations was submitted (o Congress December
M 3 3 . 1< » v 111 7 m "1, S 2 N

4, 1893 (Senate Mis. Doc. No. 4, IPifty-third Congress, secoud session).

DIVISION OF ADMINISTRATION.

The work of this division has been under the general supervision of
the chief clerk of the Commission, Mr. Tlerbert A, Gill, To it are
assigned all matters connected with the general personnel of the Com-
mission, appropriations, accounts, publications, library, oftice of archi-
tect and engineer, and other incidents of administration not specifically
chargeable 1o any of' the other divisions,

PUBLICATIONS.

In order that the information seeured by the Commission may be
placed in the hands of those interested at s carly a date as possible,
it has been the custom for some years to distribute, in advance of the
completed reports and bulleting of the Commission, pamphlet copies of
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the different papers comprising these volumes.  Under this system the
following papers were issued during the year:

Report of distribution of fish and cggs from July 1, 1888, to Juno 30, 1889, (Report
for 1888, pp. 379-394.)

Notes on Entozoa of marine fishes, with description of new species, Part it (Report
for 1888, pp. 523-512.) .

Thoe anatomy of Thysanocephalum crispum Linton, a parasite of the tiger shark.
(Report for 1888, pp. 513-556.) ) i

Report upon the participation ot. tho I.,'mtn(l States IFish Commission in the Centon-
nial Iixposition held at Cincinnati, Ohio, in 1888, by J. W. Collins. (Report for
1888, pp. 869-885.)

Report of tho Commissioner for 18388, by Marshall McDonald, (Report for 1888, pp.
1-CXXVIIL)

Report on the fisheries of tho New England States, by J. W. Collins and IHugh M.
smith, (Bulletin for 1890, pp. 73-176.)

Report on an investigation of the fisberies of Lake Owtario, by Ilugh M. Smith.
(Bulletin for 1890, pp. 177-215.)

A report upon the fishes of lowa, based upon observations and collections made
during 1889, 1890, and 1891, by 5. 15, Meek.  (Bulletin for 1890, pp. 217-248.)
Roport of an examination of thorivers of Kentucky, with lists of the fishes obtuined,

by Albert J. Woolman. (Bulletin for 1890, pp, 249-288.)

Notes on the streams and fishes of Clinton Conunty, Ky., with a description of a new
darter, by Philip H. Kirsch. (Bulletin for 1890, pp. 289-292.)

A report upon tho rivers of central Florida tributary to the Gulf of Mexico, with
lists of the fishes inhabiting them, by Albert J. Woolman. (Bulletin for 1890,
pp. 203-302.)

An investigation of the coast waters of Sonth Carolina with reference to oystor-cul-
ture, by John D. Battle, (Bulletin for 1890, pp. 303-330.)

Report on tho salmon fisheries of Alaska, by Marshall McDonald,  (Bulletin for
1892, pp. 1-50.) .

Obscrvations on tho hatching of the yellow perch, by S. G. Worth. (Bulletin for
1890, pp. 331-334.)

The physical and biological characteristics of the natural ayster-grounds of South
Carolina, by Bashford Dean, (Bulletin for 1890, pp. 335-361.)

The present methods of oyster-culture in F'rauce, by Bashford Dean. (Bullctin for
1890, pp. 363-388.)

A contribution to our knowledgo of the morphology of lamellibranchiate mollusks,
by James L. Kellogg. (Bulletin for 1890, pp. 389-436.)

Report on the establishment of fish-cultural stations in the Rocky Mountain region
and Gulf States, consisting of (1) a roconnaissance of the streams and lukes of
western Montana and northwestern Wyoming, aud (2) n report upon investiga-
tions made in Texas in 1891, by B. W. livermann. (Bulletin for 1891, pp. 1-90.)

A statistical report on the fisheries of tho Gulf States, by J. W. Collins and Hugh
M. Smith. (Bulletin for 1891, pp. 91-184.)

Description of o new sucker, Panfosteus jordani, from the Upper Missouri Basin, Ly
Barton W, Evermann. (Bulletin for 1892, pp.51-56.)

Report on a collection of fishes from tho Albemarle region of North Carvolina, by

~ Hugh M. Smith, (Bulletin for 1891, pp. 185-200.)

Observations on the spawuing habits of the shad, by 8. G. Worth. (Bulletin for
1891, pp. 201-206 )

A proliminary report on the aquatic invertebrate fauna of the Yellowstone National
Park, Wyoming, and of the Flathead region of Montana, by S. A. Forbes. (Bul-
letin for 1891, pp. 207~258.)

Notes on a collection of fishes from the southern tributaries of tho Cnmberland River
in Kentucky and Tennessce, by P, H. Kirsch, (Bulletin for 1891, PD. 259-268.)

Report on tho fisheries of the South Atlantic States, by Hugh M. Smith, (Bulletin
for 1891, pp. 269-367.)

There was also issued the complete report of the Commissioner, cov-
ering the fiscal years 1839-90 and 1890-91. (Report for 1889-91, pages
1 to 204, and 1 to x1.)

The distribution of the publications of the Commission consisted of
2,700 bound volumes of the Reports and Bulletins, and about 11,000
copies of the various articles appearing therein. These were sent
more especially to libraries, scientific institutions, and persous specially
interested in the subjects respectively presented.
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The following papers, published at the expense of the Museum of
Comparative Zoology at Cambridge, Mass., and covering reports of t_hO
results of the investigations carried on during 1891 by the U. S. Fish
Commission steamer Albatross, Lieut. Commander Z. L. Tanner, U. 8.N.,
and nnder the eharge of Prof. Alexander Agassiz, off the west coast of
Central America and Mexico, were published during the year.
Vorliiufiger Bericht iiber dic erboutoten Holothurien, by 1inbert Ludwig. '(Bnllctin

of the Museum of Comparative Zoology at Harvard College, vol. xx1v, No. 4.)

. N N y ¢ . N vy ges Yneifl
On a peculiar Lype of - Arenaceous Fovaminifer from the American iropical Pacilic,

Neusina agassizi, by A. 4Gois.  (Bullotin of Musoum of Cowparative Zoology at
Harvard College, vol. xxiit, No. 5.)

SPECIAL REPORTS.

On July 2,1892, in response to aresolution of the United States Senate
for information eoncerning the salmon tisheries of Alaska, a report was
transmitted to the Senate (Mis. Doc. 192, Fifty-second Congress, first
session) discussing the origin and development of the fisheries, statis-
tics of the fisheries, present condition of tho fisheries, methods and
apparatus employed, the protective regulations of the fisheries, and
recommendations as to further legislation in reference thereto. This
report will also be found in the Bulletin of the United States Fish Com-
mission for 1892,

LIBRARY.

The accessions to the library, which were mainly by donation and in
exchange for the publications of the Comumission, embraced 1,064 books,
of which about one-fourth related divectly to fish and fisheries, and the
balance to zoology, natural history, and kindred subjects.

OFFICE OF ARCHITECT AND ENGINEER.

‘While under orders to make investigations of certain loealities in
Moutana offering advantages for the location of a fish-cultural station,
My. Charles 1. Gorham, the architect and engineer of the Commission,
flied at Bozeman, Mont., November 13,1892, TFor the purpose of secur-
Ing & competent engincer to fill the position thus made vacant, the
United States Civil Service Commission Leld « special examination for
applicants, and upon their certifi cation Mr, Ilector von Bayer was
appointed thercto on Marel 1, 1893,

The following is Mr. Von Bayer’s report, showing the work of con-
struction at the different stations of the Commission during the year:

Green Lake Station, Maine.—1T

of new rearing
the m.

he two settling reservoirs were finished; a number
) ponds were excavatod; a brauneh hox flume was laid, which taps
ain supply flume, for feeding the new ponds, and a system of outdoor rearing-
troughs and tubs; new drains from the bonds and troughs were laid; a number of
buoys were placed in Green Lako for safer navigation; a new screon-gate was pu
at tho foot of Green Lalke to prevent the escapo of fish; o portion of the road leading
through the grounds was graded; a brick cistern wus Luilt in tho superintendent’s
guarters and one in the foreman’s quarters; minor ropairs wore made to the superin-
tendent’s cottage, sucl ag strengthening the first loor by additional posts, strengthen-

Ing tho roof construction by additional collar-beams, and walling up the foundation
of the oarth closet; the siding and roof of the ice-house were repaired; the dam at
Mountainey P

ond was strengthened and leaks in the main supply flume wore stopped.
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Craig Brook Station, Mainc.—Completion of stable and annex to superiutendent’s
cottage; building of a small settling reservoir; deepening of ponds; repairing hateh-
ory annex by laying a floor in the former woodshed and plastering the same for an
office and food room; building asmall snithy and annex to the farm house; repairing
water conduits and flume; and some grading of the grounds,

Woods Hole Station, Massachusetls.—Repairs to doors, windows, and blinds of main
building; grading along water front of same; ropairing flooring of coal whart;
bottoms of boat-landing floats, woodwork around Dboat landings and small fish
basin renewed; and the movable coal hoist repaired.

Figl Ponds, Washington, 1). C.—Repairs to ponds and embankments, to supply and
drain pipes, hydrants, grounds, cte. The north half of the first floor of the super-
intendent’s cottage was strengthened for storing books thercon,

Bryan Point Stution, Maryland.—Improvements on tho grounds; the robuilding of
a landing; and minor repairs to buildings.

Wytheville Station, Virginia.—Repairs to ponds; laying additional supply pipes
from spring to ponds, hatchiery, and railroad; new spawning beds propared; pond
walls and embankments repaired; blind ditebes opened; and a flagstaff erccted.

Northville Station, Mickigan.—The erection of a dam with fish way across the north
branch of the Rougo River, 2,400 feot southwest of the hatchory grounds; the con-
struction of a brick reservoir on the grounds, and the laying of an 18-inch water
conduit of terra cotta from said dam to tho reservoir on the grounds, capable of sup-
plying 2,000 gallons of water per wninute; repairs to the telephone line between the
hatchery and the railroad depot; building of new ponds and repairs to old onos;
laying now supply pipes from reservoirs to hatchery and ponds; and minor repairs to
buildings and outfit.

Duluth Station, Minnesota.—Repairs to tanks, flume, crib well, hatchery flooring,
and grounds.

Neosho Station, Missouri.—Building new ponds, new earth closet, aud woodshed ;
minor repairs to buildings, ponds, walks in grounds, ete.

Leadville Station, Colorado.—Repairing the old hatchery, ponds, and a break in the
ombankment of Lower Evergreen Lake; buaildiug a number of uew ponds aud grading
a portion of the grounds.

Baird Station, Californic.—Rebuilding a bridge with rack across the MeCloud River;
erecting a flagstaff; repairing stable, hatching and spawning houses, and current
wheol, and other minor items of damage done by the past floods.

Lort Gaston Station, California.—4 dam and trap wero built at Mill Creck, a tribu-
tary of the Trinity River, about 4 miles distant from the station. The auxilisry
hatching housc on Redwood Creok, 11 miles southwest from Fort Gaston Station, was
enlarged. Repairs were made to ponds, supply flume, and buildings.

Clackamas Station, Oregon.—A rack was built across the Clackamas River, as well
as across the Sandy River, a tributary of the Columbia River, 17 miles northeast of
the station, with a dam and flume at the latter; o flagstait was crected, fish inclos-
ures wado, new conduits to hatchery laid, and grounds improved.

FISHWAY, POTOMAC RIVER.

Congress, by act approved August 5, 1892, made an additional ap-
propriation of 815,000 to complete the erection of a fishway at Great
Talls, in the Potomac River, sections 4, 5, and 6 having been completed
during the previous year. Plans and specificatious for scctions 1, 2,
and 3 were prepared, and proposals for the construetion were invited
by advertisement, But two bids were received, of which the lower—
that of Isaac I Hathaway, of Philadelphia—was accepted, and a
contract entered into with him by the Chief of Engineers, U. S. A., on
November 23, 1892. Sections 2 and 3 and a part of the permaneunt
deflecting damn were completed during the year.
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OFFICE OF MECHANICAL ENGINEER.

The following is the report of Passed Assistant Engineer I. S. K,

Reeves, U. 8. N., detailed by the Secretary of the Navy as the mechan-
ical engineer of the Commission:

The steam, water, circulatin
attachments, Pipe connee
been, as opportunity ofte

&, heating, electrie, and gas plants, together with their
tions, ete., which are Jocated at the different stations, have
red, examined, overhauled, and repaired.

In the machine shop at Central Station » galvanized iron pipe coil refrigerator was
built and introdueed for the aquaria at Contral Station for regnlating the tempera-
ture of the salt-water supply. A water motor of the Tuerk patent was purchased, o
hard-rabber pump fitted to the same, and introduced at Contral Station, not only to
save the expense of $25 Per month for gas, but also to allow tho neccssary repairs
to be made to the Rider hot-air pumping engine, which had heen in use continually,
night and day, for the past three years and nosdod extensiverepairs,  After tho cree-
tion of the above-mentionod motor the pumping engine was put in thorough repair.
A Bishop & Babeock ajr bump was purchased and connceted to the difteront aguaria
at Central Station in order to adrate the water. Thore wus wlso purchased hard-
rubber piping for new supply pipe for salt-water circulation for tho aquaria.

Twenty-five dofective tubos in the hoiler for the pulsometers at tho fish ponds
were cut out and new ounes put in.

The steam, water, and air cirenlating plants, trans
monts on cars Nos. 2 and 3 wero thoroughly ov
where required.

porting tanks, and their attach-
erhauled and new Piping substituted
A duplex pump of the New York Air Brake Company was placed
in car No. 3, in order to supply air cireulation to transporting tunks., The iron Dipe
coil-refrigerator in car No. 8 was removed, the system remodoled, and ;
ized-iron coil put in,
hoiler, circalating
circulating w
Lxposition.

L new galvan-
In tho spring a baggage ear was purchased and equipped with
pump, feed pumy, air pump, tanks, and necessary attachments for
ator and wir during the transportation of fish to the World’s Columbian
All hoilers, prmps, steam-heating apparatus, ete., on the ears of tho
Commission werg thoroughly overhanled and tested.

Tho engines, pumps, boilers, ete., of stewmers DLlover, Canvasbhack, Blue Wing, Cur-
lew, Cyguet, Shearwater, and Petrel weoro overhauled, repaired, and tosted; and small
repairs were also made to the halls of these steamers where required. The steamer
Petrel was hauled out on the railway and hull coppoered bolow watoer line. Tho
steamer Blue Wing was ulso haated out on tho railway and a new sternpost. put in,
The lead sloevo in the doadwond was fonnd so much worn that
was putin. A new smokestack was also f
down Dbolts for engines were introduced,
pipe was mude for tho steamer Curle
Shearwater was docked in Cley

a noew brass sleeve
itted to tho hoiler, and now holding-
A new awning frame of galvanized-iron
w, and i@ new awning fitted. The steamer
sland, Oliio, and hull and decks calked and painted;
the jot condenser was romovod, und g copper kool condenser conneeted.  “Thore weres

also a number of minor ropairs made to the hull and nichinery of this steamer. A
pump in stoek was transferred to this stoauior, to circulate the water for transporting
aus,

The gravity water supply at the Duluth Stat

from dvought and freezing up, it could not bo qe
to ine

ion having failed on geveral oceasions

pended upon, and it hecamo neeessary
rease the pumping plant at that station; this was done by tho transfor of a

punp in stock at Battery Station. This was connected to tho wolls on the lake
sh'om, which increaseq the water supply at the Duluth Station about 150 gallons per
minute, giving g tota) supply from the two pumps of 400 gallons per minute.

The mechanical ayq machine work incident to the abov.
alterations, ote., was almost entircly performed by the machinists and firemen of

t‘he Co'ml‘nission..thc machine work having been done in the difierent shops of the
Commission, which are located at the different stations,

e-mentioned repairs,
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EXPOSITIONS.

The World's Columbian Exposition, Chicago.—Capt. J. W, Collins,
assistant in charge of thoe Division of Fisheries, continued as repre-
sentative of the Commission on the Board of Management and Control
till the latter part of 1892, when he resigned from the Commission. On
December*'29 Dr. Tarleton . Bean, assistant in charge of the Division
of Fish-Culture, was appointed as his successor on the Board.

Columbian Historical fxposition, Madrid, 1892.—The participation
of the Commission in this Exposition consisted in the trausmission of
a complete set of the publications of the Commission. In recognition
of this exhibit, the Board of Directors of the Exposition conferred a
a bronze commemorative medal, which has been deposited in the United
States National Museum.

ADDITIONAL FISH-CULTURAL STATIONS.

Fish-hatchery at St. Johnsbury, Vt.—In the previous report reference
was made to the selection of a site near St. Johnsbury for the fish-
cultural station directed by law to be established in the State of Ver-
mont. On July 21, 1892, the necessary plat of the site selected and
the deeds conveying the differenc propertles to the United States
were forwarded to the United States Attorney-General, The following
December that officer certified to the sufficiency of the deeds to vest
in the United States valid titles; and in January, 1893, the purchase
money was paid to the respective owners, These payments were, to T,
and T. Fairbanks, $1,070; Asa 8. Livingston, $300; Joln \Imgan 8500
Calvin II. Cushman, %OO total, $2,470.

By the act approved July 5, 1892, a further appropriation of $10,000
was made by Congress for the completion of the station, to include the
erection of buildings, the introduction of water supply, the construetion
of ponds, and other features in the development of the station. Owing,
however, to the death of the engineer of the Commission and the delay
incident to the selection and appointment of a successor, no actual
construction work was undertaken during the year.

Fish-hatchery in New York.—Under the anthority given by the act
approved March 3, 1891, for the establishment of a fish-cultural station
on or near the St. Lawrence River, New York, a preliminary investiga-
tion was made of certain localities in that State with a view to selecting
a station furnishing the requirements as set forth in the report of the
Commissioner for 1889-91, page 57. A site was examined at Theresa,
but no conclusion in regard to the matter was reached at tho time,
Derogatory reporis of the water supply of that place having been
received, a further examination was made the following August, and
the result demonstrated the unfitness of the site. In view of the ill
success that attended investigations looking toward the selection of w
suitable site (examinations having been made at Waddington, Redwood,
Clayton, St. Lawrence, Richland, Pulaski, and Sand Bank, none of
which nearly reached the standard required), and owing to the lateness
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of the season, it became necessary to postpone further investigations
until another season,

Fish-hatchery at San Marcos, Texr.—In a previous report reference
was made to an investigation with a view to establishing a fish-cultural
station in the Gulf States, and to the fact that San Marcos, Tex.,
furnished a desirable site for a station for the propagation of fresh-
water species of fishes. By act approved August 5, 1892, an appro-
priation of 810,000 was made for the establishment of such a station
in Texas. Before final decision upon the selection of this site a
further investigation of certain other localities was made.

In Noveml)er, 1893, an offer was made by a committee of citizens of
San Marcos to couvey to the United States a tract of land in that
town, near the head waters.of the river and Jjust below the dam of the
San Marcos Water Company; to rebuild and raise the existing dam
across the river, so as to provide g higher level and thus permit of the
supply of water to the ponds by gravity; to obtain the right to enter
upon the property of the San Marcos Water Company for the purpose
of layng the necessary pipes and to take fishes from the lake for the

purposes of propagation; and to secure the passage of ¢

ertain city
ordinances which would allow

of the satisfactory conduet of the station.
The consideration to be paid for the tract was $4,500, and for the water
rights, dam, ete., $2,500. In view of all these circumstances, it was
decided to select the San Marcos site, and the deed of Judge W. D,
Wood covering the tract of ground was delivered on the 2d of May,
1893, and that of Mr. Ed. J. L. Green and the San Marcos Water Com-
pany for water rights, ete., on the 24th of Aypril, 1893,

In accordance with the request of this office of the 14th of April
1893, the United States attorney for the western district of Texas was
directed to receive the papers and examine the titles to the property
and rights thereby conveyed. Under date of May 25 the Attorney-
General certified that the deed to the Wood tract was sufficient to vest
in the United States a valid title to the same. In regard to the prop-
erty of the San Marcos Water Company and Mr. Green, it was found
chat the title was affected by certain deeds of trust given by the com-
pany to secure certain issues of bonds, and it became necessary to
arrange for releases, so far as the rights conveyed by the deed to the
United States were concerned, Steps were therefore taken to secure
from the trustees, with the consent of the holders of the bonds, the
releases called for by the Attorney-General,

impossible to have done before the ¢
deeds w

This, however, it was
slose of the year, and the respective
ere held in eserow nutil the final completion of all the require-
ments necessary to pass the property in fee simple to the United States.

Fish-hatchery at Bozeman, Mont.—In the last report of the Comnis-
sioner attention was called to the investigations which took place with
a view of seleetin g suitable sites for the establishment of fish-cultural
Stations in the Stato of Montana and in one of the Gulf States. Of the

sites examined in Moutana, the most desirable for the proposed station
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was that embracing Davies Springs, near Bozeman, After a careful
engineering survey an option for the sale of the property at 3,500 was
obtained. The site embraces some 78 acres of Jand, on which are the
Davies Springs, flowing between 1,200 and 1,500 gallons of’ water per
minute, Certain rights connected with the water supply of Bridger
reek are also secured. The deed of William J, Davies and his wife
transferring this property was dated May 20, 1893, and this document
was duly transmitted to the United States Attorney-General for exami-
nation and certification as to the suflicicuey of the same to vest a valid
title in the United States. On June 26, 1893, the Attorney-General,
in a communication to the Commissioner, stated that this deed was
sufficient to pass a valid title to the United States,

Afognak forest and fish-culture veseree—"The act approved Mareh 3,
1891, entitled “An act to repeal timber-culture laws, and for other pur-
poses,” affecting the acquisition of public lands, provides for the reserva-
tion in Alaska of sueh publi¢ lands as#shall be selected by the United
States Commissioner of ish and Fisheries on the islands of Kadiak
and Afognak for the purpose of estabhshing fish-culture stations.”
Under this provision of the act the President, by proclamation of
December 24, 1892, set aside “Afognak Bay, River, and Lake, with their
tributary streams and the sources thereof, and the lands including the
samne on said Afognak Istand, and within onemilefrom theshores thereof,
as a reserve for the purpose of establishing fish-culiure stations, and
for the use of the United States Commission of Fish and Fisheries, the
boundary lines of which include the head springs of the tributaries above
mentioned, and the lands the drainage of which is into the same.”

COURTESIES RECEIVED AND EXTENDED.

At the request of the Secerctavy of State, information on the fishery
Jaws of various countries was furnished for use in the arbitration of the
Bering Sea seal controversy hetween this country and Great Britain,

3y direction of the Uresident. the steamer Albatross was transferred
to the Treasury Department, for duty in the investigation of the life-
history of the fur seal and of the fur-seal fishery of Bering Sea.

The Treasury Department granted facilities to My, Charles I1. Town-
send, an assistant of the Commission, to study seal Tife npon the rook-
eries of the Pribilof’ Islands,

Information relative to the hydvographic soundings of the steamer
Albatross was Turnished the Coast and Geodetic Survey for the Coast
Pilot of Alaska.

The steamer Albatross was transferred to the Navy Department, by
direction of the President, for duty as a pat vol in Bering Sea.

Capt. W. E. Douglierty, U. 8. A.,was, by request, detailed by the See-
retary of War to superintend the fish-eultural workat IFort Gaston, Cal.

The Commission is again indebted to Gen. Albert Ordway, command-
ing the Distriet of Columbia militia, for the loan of tents and equipment
for use in the shad-hatehing opevations on the Potomace River,
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The steam launches Petrel and Canrashack were loaned to the State
of Virginia for use in investigating the oyster-grounds pt‘ that Stntg. .

The Standard Oil Company loaned seven tank cars 1‘01‘ tranqum‘ng
42,000 gallons of salt water for the United States Fish Commission
aquaria at the World’s Columbian Bxposition, and the C!lesapcake
and Ohio Railroad Company and Cleveland, Cincinnati, Chicago, .il-lld
St. Louis Railway Company transported the above free of charge from
Beaufort, N. C., to Chicago.

STATE FISH COMMISSIONS. .
During the year the policy of aiding, so far as possible, the work of
the fish commissioners of the various States has been continued. The
extent of this coiperation is shown by the following table:

Statement showing the kinds and wumber of fish and fick eqgs furnished to State and Terri-
forial fish commissions during the fiscal year 189:2-93.

State or Territory., Speries. Wergms, Iish.
_ l ) I,
ATiZona oo P Oathah L e 722
Blaek hass ..ol 148
Crappio ... o 249
Warmouth bass . ... LT R U8
California- Quinnat salmon ... o feeeiireeeaa 3,530,000 ...,
COnnectiont ..o veieeeasonn. CAtlantic salwon. oo f 108,008 ..o
: Von Bebr trout. . Seteeeysteecnreiestienraaas | 20,000 ...,
Lake tront ..o 105,000 [........
Delaware oo harp ... <1400
Teneh e 300
b Black bass . e 1, 0vo
Georgin. ..o, Carp ... -] 000
CReck bass. oo <o L 000
inois oo Catlish. ... e HTH
Yellow pereh. 1445
White bas L lao
Black bLass . (-L"l.’._;g
Crappio i)
\\'ng‘lpnnnlh hass .. 11,138
Sanfishe.L. 130
Town oo, . .o Lakotront ...,
Marvland oo ! Carp ool - -
FRainhow trout oo 46,500 ..
Von Beliv trout.. oo . 35,000
Minmesota, .o, Carp ... e |
],0(“I L 3 .e. 20,000
RADOW Sont .. oe et e 20, 00
Non Behetvowr ..o o oo, 20, 600
Black-spotted 1rot. oo e e
Brook trout 20, 000
X Lake trout, ... 100,000 L
Missowrt. oo VNN Ch,000
Rainhow tront 2,000 8
Nebraskaeooooovenan oL, Rainbow tront. STH00 ........
Yon Behr trout R 20,000 ........
. Lake tvony 0 00T N 100,000 ........
New Tampshive oo, Loeh Leven tront ... . 15,000 ,........
Von Belivtrout . .. 25,000 ...l
\ Lake trout ... . 100,000 £,
L Atlantic salmon . . . 5O, 000
New York..oooooooioiiia.. tAtlantic salmon, . TH000 1.
Lulke tront .. 100, to0
Whitetish . ...

5,000 00 .
" Lol Leven trout.,

c Brook tront Lo :' ..... ‘.3(). {M’l{l.
“ Von Belir trout. 20, 600
. fainbow trout

81,000 ..
i Brook tront ..

i 20,000 .
. " Lake trout 400 000 -

West Virginin............. | Carp

Wisconsin. ..o 00000 I Carp

Wyomi " Black-gpotted tront...
yoming ... Black-gpotted trout

.................. PN LT ;42,458
By request of the Cadifo
Now York Iish Commission

rnin Fish Commission, 91,000 munskellunge fry wero received from the
t Deposited by the United

and tramsferred and deposited in Californin wators, .
States Fish Commission in walers designated by tho State commissioners.
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RELATIONS WITH FOREIGN COUNTRIES.

Canada.—Carp were furnished the Game and Tish Commission of
Ontario, and eggs of the Loch Leven trout and Von Belr trout were
sent to Mr. W, P. Greenough, Portneuf, Quebec.

France—Xggs of the rainbow trout were sent to C. Raveret-Wattel,
Paris.

Switzerland.— At the request of the Government of Switzerland 30,000
eggs of the rainbow trout were sent to Mr. Emil Warner for that Gov-
ernment.

Japan.—To Prof. C. Sasaki, Tokyo, were sent eggs of the Loch Leven
trout, Von Behr trout, and rainbow trout.

DIVISION OF INQUIRY RESPECTING FOOD-FISHES.

The work of this division during the year is set forth in the appended
report of Mr. Richard Rathbun, assistant in charge. In addition to the
regular inquiries of the Commission, the assistant in charge gave much
time and labor, at the request of the Department of State, in preparing,
for use before the Paris Tribunal of Arbitration, information concerning
the condition and character of the more important fisheries of foreign
countries and the legislation for their protection and improvement.

Owing to the detail of the Albatross for duty in Bering Sea, under the
direction of the Secretary of the Treasury,and the necessity of repairs
to the ship after the completion of her duties on this detail, the inves.
tigations on behalf of the Commission in the begiuning of the year
could only be incidentally performed. The opportunity was embraced,
however, of making a careful study of the seal rookeries of the Pribilof
Islands by the naturalists of the ship, who were temporarily detached
from her. Upon the surrender of the Albatross to the Commission, on
August 31, 1892, it was necessary to give her extensive repairs, which
were not completed till the following April, when the President directed
that she be placed under the orders of the Secretary of the Navy for
duty in connection with the sealing patrol fleet in the North Pacific
Ocean and Bering Sea. Owing to these details of the ship, the system-
atic prosecution of the inquiries of the Commission was not possible.
It is hoped, however, that another season matters may be so arranged
a8 to permit its performance.

On the Atlantic and Gulf coasts much attention was given to the
study of the oyster beds and conditions affecting them. Among the
grounds examined were those of Chesapeake Bay, embracing Tangier
Sound, Mobjack Bay, aud the rivers tributary thercto, and Galveston
Bay, Gulf of Mexico. At Sea Isle City, N. J., experiments wero con-
ducted by Prof. John A, Ryder, of the University of Pennsylvania,
formerly the embryologist of the Fish Commission, with the view of
determining, it possible, a practical method for the collection of oyster
spat, and the ereation thereby of an industry distinet from, but as prac-
tical as, that of oyster-planting. Professor Ryder’s observations on
the subject will be found in the report of Mr. Rathbun.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 11

Reference was made in my previous report to the visit of Dr. Bash-
ford Dean to Europe for the purpose of studying the met»hoq.% t-l.lel‘e
followed in oyster-culture, The results of Dr. Dean’s ill\.'estlg:}tlolls
were issued in December, 1892, and July, 1893, being published in the
Bulletins of the Commission for the years 1890 and 1891, and will

undoubtedly prove of great aid to those oystermen of this country who
are seeking to improve the industry.

The subject of acclimatizing the castern oyster on the Pacific coast

has received attention, and investigations of the physical conditions of
certain areas have been made. Favorable conditions appear to exist
in Willapa Bay, Washington, and it is proposed to make plantings
there from a number of localities on the Atlantic coast as soon as a
favorable opportunity may arise.

Reference is made to the report of My,
fessor Libbey of the physical inquiries conducted by him during several
preceding seasons off the southern New England and Middle States
coast. These inquiries were discontinned during the season of 1892,
and the schooner Grampus was used to make a scarch for the tilefish
in those localities where it had previously been found. A few speci-
mens only were received. The inquiry, lowever, establishes the fact
of the eontinuity of the belt of warm waters on the Gulf Stream slope,
80 as to permit the northward snmmer migration of the species. We
have therefore reason to expect that the tilefish will reoceupy its old
grounds in undiminished numbers and that a valuable market fishery
will be established should the fish be found acceptable to consumers.

At the laboratory of the Commission at Woods 1lole studies of
marine life were prosecuted as in previous years, The spawning and
early habits of the common scallop or pecten were investigated by Dr.
James L. Kellogg; Prof. I'rancis 1. Herrick continned his observations
on the development and life-history of' the lobster; Prof. IT. V. Wilson
on the development of certain sponges; Dr. William Patten on the
Sense-organs in the horseshoe crab. The other inquiries conducted
will be found noted in Mr, Rathbun’s report,

Extensive investigationg were made of the shores and inlets of Buz-

zards Bay and Vineyard Sound for the purpose of studying the habits
and life-history, in the younger stages, of the common food-fishes of
the locality, and much important information concerning the breeding
and other habits of the menhaden way secured,
The interior waters examined d aring the year embraced the Columbia
River and some of its tributaries, in \r\’usllingtou, Idaho, and Montana;
the rivers and lakes of Minnesota, North ang South Dakota, Iowa,
Nebraska, Wyoming, W isconsin, Arkansas, and California. These
inycstigations were for the purpose of studyiug the Dhysical character-
1stics of these waters and also to ascertain the various forms of animal
and plant life inhabiting the same. Such inquiries are especially val-
uable as & guide in the work of' the Commission of stocking our waters
with suitable food-fishes,

Rathbun for a résumé by Pro-
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The destructive methods followed in the capture of fish and shellfish
in the territorial and contiguous waters of the United States and the
British Possessions in North America, as also in the open seas outside
0! the territorial limits of either country, but which are resorted to for
the purpose of fishing by their respective inhabitants, as well as the
polluting and obstructing of such contignous waters, to the detviment of
their fisheries, have long been matters which have invited the attention
of the respective Governments; and the necessity of uniform mntual
laws regulating the prosecution of the fisheries, as also the adoption of
methods for the replenishing of depleted waters, have equally been felt
to be necessary i’ the fisheries were to be maintained.  An agreement

ras reached by the two Governments on December G, 1892, which pro-
vided for the appointient of a joint commission of two experts, one
on behalf of each government, to consider and report upon the whole
question.  As representative on the part of Great Britain, Dr. Wil-
liam Wakeham, of the department of marvine and fisheries of Canada,
was appointed, and on the part of the United States Mr. Richard
Rathbun, of the United States Commission of Fish and Fisheries. The
two commissioners had their first meeting at Washington, on March 2,
1893. T or the general scope of the inquiry to be prosecuted, reference
is made to Mr. Rathbun’s report.

Duaring the spring and summer of 1893 investigations were condueted

to learn what, if any, benefits had resulted from the series of close sea-
sons in the spring mackerel fishery, provided by the act of' Congress
passed in 1886, the information also being needed Ly the Joint Fishery
Commission. The schooner Grampus attended the fishing flect on the
southern fishing-grounds and thence to those oft Nova Scotia. Many
raluable observations were made, and much important information
secured bearing upon the fishery. As the data of several seasons are
neeessary before any reasonable conclusions on the subject ean be
reached the consideration thereof is deferred.  Other incidental inves-
tigations conducted by the division are shown in the report of Mr.
Rathbun.

DIVISION OF STATISTICS AND METHODS OF THE FISHERIES.

During the year the administration of the alfairs of this division
devolved upon Dr. Hugh M. Smith, and reference is made to his ap-
pended report for a résuné of the work accomplished. Capt. J. W.
Collins, the assistant in charge, retained the general direction of the
work of the division up to September 26, 1892, and on December 27 of
the same year lie resigned from the Commission.

The work of the Division of Statistics and Methods of the Fisheries
has continued of the same general character referred to in my previ-
ous reports. The scope of the operations is, however, becoming more
extended and valuable year by year, and the practical usefulness of
the division is annually Lecoming more evident,
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The work of the division has cousisted chictly of field investlgwtlo‘ns
of the commercial fisheries, and the prepavation of general and special
reports based on the data collected by the division. A large ;nnouut{,
of correspondence embodying ‘technical information has been §(tllt out
by the division; a number of special discussions on fishery topics have
been prepared for the use of the Commissioner and others; and c(‘msul-
erable statistical and other data have been supplied to State ofticials.

The field investigations earried on Ly this division were uddres§cd to
regions having very important tisheries. The previous practice of
taking up for investigation each year definite sections or fisheries,
depending largely on work already done covering the same subject,
has been continued, In this way it is possible, with the present foree,
to canvass the fisheries of the coast and Great Lakes States about once
I three or four years. The inquiries of the division in 1893 were
mainly divected to the methods and statistics of the fisherics of the
Middle Atlantic States, the New England States, the Pacific States,
and of the mackerel fishery., Several minor subjects were also consid-
ered, and the regular agencies at Gloucester and Boston, Mass., were
continued,

The inquiries in the Middle Atlantic States were in continuation of
those of the previous year, veferred to in the lust report; the Chesa-
peake basin and the adjoining ocean shores of Maryland and Virginia
were then canvassed, leaving for consideration during the liscal year
1893 the fisheries of New York and New Jersey and those parts of
Pennsylvania and Delaware not tributary to the Chesapeake. The
field investigations in this region covered the calendar years 1889, 1840,
1891, and 1892, except in New York, in which the time of the inquiries
prevented the agents from obtaining complete statistics for the last-
named year. lu the appended report of the assistant full references to
the scope and results of the canvass of the Middle States
including statistics and comparative data,

The recent serious decline in the m
attention which the se:
to have full statistic:
Accordingly, in ¢

are given,

ackerel fishery, and the great
weity of mackerel had received, made it desirable
U and other information upon these subjects.

ounection with the other field inquiries, elsewhero
alluded to, a canvass of the mackevel fishe

:ry was undertaken in the
spring of 1893, and arrangements were wmade for securing move detailed
data than had previously been obtained, This work was in progress ut
the close of the fiscal yeur. Reference to the accompanying report
of the assistant in charge will show the scope and character of the
investigation.

A study of the important fisheries of the New England States was
made it conjunction with the investigation of the mackerel fishery of
that region, N general fieldwork had been carvied on in this section
since 1889, and jn the meantime some noticeable changes had oceurred
in the condition of the industry which made another canvass in 1893
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timely. Special attention was directed to the lobster fishery, whose
successful continnance has been seriously imperiled by overtishing,
At the close of the year this investigation was well under way.

Early in the fiscal year an investigation of the fishing industry of
the Pacific States was begun by Mr, W, A, Wilcox, who had made a
similar canvass in 188). DPersonal visits were made to all fishing cen
ters on the coast and the coast streams, and very valuable data were
secured for each of the years intervening since the last canvass. Lispe.
cially useful statistics regarding the salmon industry were obtained.
Although Alaska was not visited, complete statistical information
covering the fisheries of thut territory were obtained from the firms
engaged, all of whom have headquarters in San IFrancisco or other
cities of that coast. In San IFrancisco and vicinity Mr, Wilcox was
assisted by Mr. A. B. Alexander, fishery expert on the Albatross, who
was temporarily detached from the vessel for that purpose. The inquiry
closed in May, 1893. An account of this work and its results is given
in the report of the assistant, and Mr., Wilcox’s full report will be found
among the appendices to this report.

In connection witl the work of the International Fisheries Commis-
sion, Dr. Smith, at the request of the United States commnissioner,
Mr. Rathbun, during June, 1893, accompanied the commission to
Boston, Woods Hole, Provincetown, and other New Ingland fishing
centers.

The report for this division contains a brief synopsis of the papers,
based on the divisiow’s field inquiries, issued during the year. These
included statistical and descriptive articles on the fisheries of the
New Ingland States, the South Atlantic States, the Gulf States, and
of Lake Ontario. The report concludes with notes on some of the
more important fisheries, and on certain branchés possessing special
interest.

DIVISION OF FISH-CULTURE.

The continued growth of the Commission rendered it necessary that
the Commissioner should relieve himself of the direct supervision of the
details of this division, the charge of which he had assuwed upon his
appointment as Commissioner. On July 6,1892, ho thereforo appointed
as the assistant in charge Dr. Tarleton 11, Bean, the ichthyologist of
the Commission. Dr. Bean assumed charge of the division and retained
its Iinmediate direction till the begiuning of the following January,
when his appointment as representative of the Commission on the Gov-
ernment Board of Management and Control of the World’s Columbian
Lixposition, Chicago, necessitated his being relieved of other duty. Mr,
8. G. Worth, the superintendent of Central Station, was then detailed
as acting assistant in charge of the division, the duties of which posi-
tion Le performed vith fidelity and skill for the vemainder of the year
covered by this report.
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The following tables exhibit the results of work :1? the different sta-
tions, and the summary, by species, of the fish distributed:

Summary of eygs and fish jurnished Jor distribution by stations in the fiscal year [892-93.

Source of supply,

Green Lako, Me ..., ..
tloncester, Mass .
Woods Holo, Mass .

Battery Island, Md ..
Bryan Point, Md ..
Central Station, Was)

8 )

1“iulA| 'I’nnds, Wasbington,
. C.

Wythoville, Vaoooooooo..

Put-in Bay, Obio

Northville, Mich

Alpena, Mich
Duluth, Minn

Quiney, 11l........ LI SO X

Neoslio, Mo

Leadville, Colo

od....
Ylattish..
Mackerel
Lobstor.
Shad ..
Shad.
Shad.
Raijub
Catflsh
\,M‘])
Youch .
Golden ide
Goldfish
Shad.....
Black bass. .....
Golden touch .
Carp......
Goldfish ..
Rainbow trout
Black bass......
Roek bass..
Rainbow trout
Lako trout......
Whitefish ...
Lako helrmg

Brook trout...
Lake trout..
Whitotish.
Loch Love:
Rainbow trout.
Lake trout. .

\Vhitel]uh ..
Pike perch..

Catfish ..., ..
Like perch .
White bass .
Black bass. .
Crapple.....
Wartouth bass
Sunfish .
Pickerel . .
Carp. .
Tench
(joldlish

out.
Brook tmut.
Black bass ..
Rock bass ...

Brook trout

KRainbow trout.

............. Rainbow trout. ..
Yon Behr trout..

Braok trout

Pike perch.....
Loch Loven trout.
Voo Behr trout..,

ellow (or ring) poreh.

Goldenide ......
Loch Leven trout..
Rainbow trout..
Von Behr trout..

Black-spotted trout..
.| Quinnat salmon.

winnat salinon ..
uinvat salon. .
.I'Shad

i A dn‘i 8

. oo I ey, an
Spocios. Eygs. : I'ry yoartings.

{ ' o

Landlocked salmon : 4?2:’3
Atlanticsalmon. ... V7 0l
Landlocked salmon. . . 34‘ 23“
Brook trout........ .| ) .- e

H500

20, 142, 000 '
1, 139, 000
850, 500
288, 000
. A 434,500
Je 8,818, 000
| 8,248,000 31,145,000 !

125, 000 } .

000, 000 22.9.0 0o ..
. G, 505,000 .
20, 200, 000

.. 100, 000
| 175,000 ..
- 90,000 ..

Y905, 000

10, 482, 600
5,500,000 ;.

3, 530, 000

ﬁu.uoé'\::..
10,600 |

. USSR G, 103
' 657, 000
\ 4, 100, 000

6, 922, 000
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Summary of distribution, 189.2-93.

P Adults and

Species. : Try. yvariings. | L'otal.

Catfish I gane ! 8, 486
Carp . i 72,481 i 72, 48}
Tench. . .. 15,155 - 15, 155
Golden ide . .. 120 120
Goldfish ... 12, 5m8 12, 588
Sbad........... 0,000 1 =00, c00 45, 330, 000
Quinnat salmor K 8
Atlantic salmon. .. . : |

JLandlocked salmon ..o . I

Loch Leven trout. RS (41N |

Iainbow trout.
Von Behr trout ..
Black-spotted trout .

60, 000 .

Brook tront...... 9,000 ...

Lako trout... 903, 000 | 3, 602, 501
Whitetish.. 8,000,000 .. 54, 642, 000
Lakeberring. c.oooooooio o 3, 505, . 6,505, 000
Yellow pereh oo el B 4,828
Pike pereh ... . . 25, 166, 815
Scabass. . 00 .eeeienl i 1,18),000
White 710
Black 68, 269
Crappic.... 9, 140
Warmoythl 4,999
Rock hass.. 21, 560
Sunfish 1,562
Piekerel oo e e 101
Cod ... . 20, Yo 22,187, 500
Mackerel .oooooiea o d 4134, 500 444, 500
Flatlish. - 288, 000 258, 000
Lubster... coviaiiiiiiiieiiiini.. - 8818000 8, 818, 000

12,063,000 | 165, 235, 500

| 1,486, 117 I 178, 784, 917

In addition 1o the forogoing there wero 1'uruinh&rd. for distribution, butlost in transit, during thevear,
3,857,000 shad fry, 12,000 lake-trout iry, 1,100,000 pike-pereh fry, and 1he following adults aud year ng
fish: 280 cutlishy, 5,662 carp, 1,915 poldfish, 50 Loch Leven trout, 8,390 rainbow trout, 329 Von Behr
tront, 475 blaclespotted trout, 1,257 hrook trout, 5049 lake trout, 120 yellow pereh, 167 white buss, 4,147
black bass, 814 crappie, 671 warmouth buss, 1,090 vock buss, 194 sunfish, 32 pickerel,

For information as to the details of work at the stations, and of the
distribution of their product, reference is made to the appended report
of Mr. Worth. ' .

MARSIALL McDONALD,
Commissioner,



