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REPORT
OY THE

UNITED STATES COMMISSIONER OF FISH AND FISHERIES

¥OR THE

FISCAL YEAR ENDING JUNE 30, 1894,

The appropriations for the work of the Commission for the period
covered by this report were as follows:

SalaTieB. o ceeevnn e $172, 120. 00
Miscellaneous expenses :
Administration ... ... . 9, 000. 00
Propagation and distribution of food-fishes........ 92, 181. 94
Maintenance of vessels.....__._._ .. _ . .. _... .. 30, 500. 00
Inquiry respecting food-fishes .. ... ..........._... 10, 800. 60
Statistical inquiry..._.. e teeeisecieeceeeonas b, 400. 00
For completion of the following stations in—
Texas, at San Marcos..... .. . ... ... .. ... ... 8, 300. 00
Montana, at Bozeman._ ... . ... ... .. .. ..., 6,400. 00
Vermont, at St. Johnsbury...... .. ... ... ..__.. 8, 500. 00
For repairs to Armory Building ocoupied by the United
States Fish Commission ......................... 7,100, 00
Rent of temporary offices and transfer of records. ...... 2, 000, 00

Detailed report of the expenditures under these appropriations was
made to Congress Decewmber 3, 1894 (House Mis. Doc. No. 19, Fifty-third
Congress, third session).

REPAIRS TO OFFICES,

The building known as the Armory Building and occupied by the
offices of the United States Fish Commission was built in 1855 for the
care and preservation of military trophies of the Revolutionary and other
wars,and for the use of the volunteers and militia of the District of
Columbia. In 1874 it was condemned by Col. O. E. Babcock, in charge
of public buildings and grounds, as old and unsightly,and its demolition
was recommended. From 1877 to 1888 it was used by the United States
National Museum for the storage of articles transferred from the Cen-
tennial Eixhibition at Philadelphia, and the Secretary of the Smithso-
nian Institution states that the four floors, containing 5,000 square feet,
were filled with these articles from top to bottom. These heavy loads
had caused the floors to settle to such an extent as to cause apprehen-

NoTE.—The operations of the Commission during the period under consideration
were undor the direction of Commissioner Marshall MoDopald, whose declining health,
however, prevented him from propariug areport covering them. His death ocourred
September 1, 1895. The accompanying report, prepared by the chief clerk of the
Commission and the assistants in charge of the divisions, shows the work of the Com-
mission during the fiscal year 1893-94, :

1



2 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

sion as to the safety of the building, and it became necessary to make a
thorough inspection of it. The examination showed the building to be
in a very unsafe condition. Iistimates of the cost for its repair, with
a detailed report of the condition of the building, were transmitted
to Congress, and an appropriation of $7,100 was made for its repair,
to be done under the supervision and direction of the Architect of the
Capitol.

On February 19, 1804, the offices were temporarily moved to the
Atlantic Coast Line Building, corner Sixth street and Pennsylvania
avenue. Soon thereafter the work of repairing was begun and was
pushed so energetically that the building was ready for occupancy by
June 6, and the offices were moved back to it, the Comnmission occu-
pying the entire building, the Smithsonion Institution having vacated
the portion formerly used Dy it.

OFFICE OF ARCHITECT AND ENGINEER.

The following is a condensed report of the work of constrnetion at
the different stations of the Commission during the year:

Green Lake Station, Maine.—The construction of new rearing ponds,
supply flumes and pipes, drains, and grading of the grounds, begun in
the preceding fiscal year, was finished. An ice-house was built and a
number of minor repairs to the station made.

Craig Brool: Station, Maine.—Finishing the constructions begun but
not completed during the last year, viz, ice-house, food room, settling
reservoir, new supply pipe for outdoor rearing troughs, grading, and
making other minor repairs in superintendent’s residence and barn.

Woods Hole Station, Massachusetts.—A. new coal hoist and run was
built in place of the old one, which had become decayed and unsafe.

8t. Johnsbury Station, Vermont.—This station comprises 24.65 acres
of ground on the west shore of Sleeper River, 13 miles from St. Johns-
bury, Vt. After all plans and specifications were made, the develop-
ment of this station was begun with the construction of a dam across
Slecper River, from whicly to supply the bhatchery and ponds with river
water. The construction of a hatchery and barn was given out by
contract; a railroad siding was provided, and roads through the grounds
were built; a portion of the grounds was graded, some fencing was
done, and the springs on the grounds were partly developed.

Battery Island Station, Maryland.—The damage done by extraordi-
narily high storm tides in September and again in October, 1893, was
repaired. It consisted in repairs to the foundation, floors, porch, roof,
and chimney of the dwelling house, the erection of a coal shed, a new
frout incline to hatchery building, and new foundation for water supply
tanlk.

Fish Ponds, Washington, D, C.—A 2.inch supply pipe was laid from
the foot of Seventeenth and B streets NW. to the new northeast pond.
The office of the superintendent, which showed some settlement in the
floor and partitions, was repaired.
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Preliminary plaus and an estimate of cost were made for the improve-
ment of the Potomac Ilats Ly a number of large and small.ponds, a
boulevard, and sea wall, a hatchery building, and extensive }afld-
scaping, all of which was laid before Congress with a view of obtaining
an appropriation to carry the improvements into eflect. o

Northville Station, Michigan.—Several of the various pou(:ls of this
station were provided with new supply pipes; separate drzll}ls for all
these pouds were laid; a new supply pipe of wood was §ubstltuted for
one formerly of terra cotta; a number of springy places in the grounds
were drained by blind ditching; and twelve now rearing ponds were con-
structed, complete with supply pipe, overflow, and drains. A number
of repairs to the former pipe lines and reservoirs was also made, and a
survey for a proposed new spring-water supply. )

Neosho Station, Missouri.—At this station two small reservoirs, for-
merly of wood, were replaced by a construction of concrete. Two new
ponds were constructed and some minor repairs were made to ice-house,
pipe lines, and ponds.

San Marcos Station, Texas.—This station comprises 25 acres of land
at the head of San Marcos River, close to the city of the same name.
A supplementary topographical survey of the grounds was made.
The new dam constructed by a committee of citizens at San Marcos
was inspected and reported upon unfavorably.

Leadville Station, Colorado.—A. survey was made with the view of
constructing a dam across Rock Creek, thereby filling several large
natural depressions in the hills above the hatchery for storage pur-
poses and for obtaining a larger spring-water supply for the hatchery.
The result of the survey showed the impracticability of said proposed
construction. Steps were then taken to purchase additional adjoining
land in which the Evergreen lakes are situated, and to control, through
a new Executive order, all of Rock Creel above said lakes. The pur-
chase of said land was consummated.

Bozeman Station, Montana.—This station comprises 77 acres of ground
at the lower entrance to Bridger Canyon, 4 miles from Bozeman. A sup-

plementary survey was made of the grounds, and plans for a hatchery
and pond system were prepared.

OFFICE OF MECHANICAL ENGINEER.

The following report exhibits briefly the work.done during the past
fiscal year in the nature of repairs, alterations, and new work to and
in the steam engineering departments at the different stations, upon
the cars and in the steamers of the Commission, together with the
work done in connection with aquarial exhibits at the different stations
and the World’s Columbian Exposition:

During thue past fiscal year there has been a large amount of work
done in the mmachine shop at Central Station by the machinists and
firemen who have been detailed for duty there from time to time. This
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work has consisted not only in the machine work incident to the
necessary overhauling and repairs to the steam launches and machinery
of Central Station, Fish Ponds, Bryan Point Station, and Battery
Station, but considerable machine work has been done in the above-
mentioned shop for the Put-in-Bay, Duluth, Gloucester, and Woods
Hole stations, as also repairs, alterations, and new work to the circu-
lating and steam plants of cars Nos. 1, 2, 3, and 4.

For many years there was located on the third floor at Central Sta-
tion a cylindrical wooden supply tank for supplying fresh water to the
hatching tables. It was found advisable to discontinue this weight
upon the floor. The tank was thercefore removed, and a 3-inch Watson
& McDaniel water-pressure regulating valve was purchased and con-
nected in the main supply system, which proved entirely satisfactory.

The small vertical launch boiler, wlrich was located in the machine
sbop at Central Station to assist the 15-horsepower horizontal boiler in
heating Central Station and the general offices of the Commission, was
removed from the shop and erected on car No. 4 to {furnish steam for
the water and air circulating plants on that car. This boiler being too
small to properly assist in beating Central Station and general offices,
it was found necessary to make some new arrangement for the increase
of boiler power of this station. It was therefore decided to build a
new boiler house of sufficient size to allow the introduction of a new
30-horsepower boiler, This boiler was purchased, but after its purchase
it was found that the new boiler house could not be erected; and as
such a boiler was needed at Woods Hole, it was transferred to that
station and there erected.

The steam launch Blue Wing was hauled out on the railway and
geveral seams in the hull were calked. The old cabin of this steamer
was torn down and a new one erccted, the inside and outside were
thoroughly painted, the boiler and pumps were overhauled, and exten-
sive repairs were made to the engine.

The steamer Pectrel was hauled out on the railway, several pieces of
rotten plank were removed, and new plank substituted. The moldings
around upper deck were renewed, the forward part of the hurricane
deck was cut, and a pilot house built. The side curtains were altered.
The engine, pumps, boiler, and their attachments were thoroughly over-
hauled and repaired. The steamer was painted and varnished inside
and out. A set of automatic water-glass gauge cocks were put on the
boiler. A new steering gear was made and introduced.

The steamer Canvasback was hauled out on the railway and the hull
repaired. The boiler of this steamer being old and worn out, a vertical
steel boiler was purchased, erected, and connected, and the engine and
pumps were overhauled and thoroughly repaired.

Tn order to haul the steamers and other boats out at Battery Island
Station, Maryland, a marine railway was constructed and introduced,
During a heavy gale here the steamer Plover was sunk by having a
hole punched through the planking in her hull below the water line.
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The steamer was raised, hauled out on the railway, and hull repaired.
Extensive repairs were made to its engine and pumps, and & new pro-
peller wheel was purchased and puton. The boiler being old and worn
out, a new onc was purchased and introduced. . )

The independent air and feed pump in the steamer Curlew not b'emg
satisfactory, a new one was made in machine shop at Central Station,

The steamer Cygnet was hauled out on the railway and necessary
repairs made to the hull. The boiler and pumps were thoroughly over-
hauled, and extensive repairs were made to the engine.

A new Scotch boiler was built for steamer Sheariwater, to take the
Place of the Ward boiler now in the steamer.

Siuce the introduction about cight years ago of boiler and pumps
for the water-circulating and steam-heating plants in car No. 2, it was
found necessary to increase the capacity of this car for transporting
fry and hatching ¢ggs en route, and as this necessitated an increase
of water circulation larger boiler and pumps were purchased, erecte.d
and connected in same, the car alinost entirely repiped, and the air
pump which was removed from car N 0.4 erected and connected in order
to furnish aeration for transporting tanks.

The 25-horsepower horizontal boiler, which has been in use at t.;he
‘Woods Hole Station for the past nine years, needed such extensive
repairs that it was condemned, aud the 30-horsepower horizontal
boiler which had Deen purchased for Central Station was transferred
to the Woods Hole Station and erected j n the boiler room,

The 6-inch wooden suction pipe for tho salt-water circulation at the
Woods ITole Station, which had been in continual use for the past nine
years, was in such bad condition that 225 feet of it was dug up, and
new pipe of the samme make was laid,

The 6-inch water cylinder of the main circul

ating pump at Battery
Island Station bein & worn out.

» @ new wuater cylinder, 10 inches in diame-
ter, was purchased, and will be connected as soon as opportunity offers.
There was also purchased and erected at this station a 6,000-gallon
wooden supply tank for hatching apparatus, the old tank having been
washed away during one of the floods,

As the water around the station

at Lake Erie contains so much lime
1u solution, which causes the

accumulation of scale in large quantities
in the boilers, a pipe condenser was made in order to condense the

exhaust steam from the pumps and radiators, and a small air and feed
pump was tp

ansferred from the Woods Hole (Mass.) Station, and con-
hected to this condenser, This arrangement allowed tho station to be
heated by the oxhanst steam from pumps and the condensed water to

be pumped back Into the boilers. The arrangement has worked very
satisfactorily,

As the gravit
occasions o
plant at thig g
of & pum
of the 1

¥y supply of the Duluth (Minn.) Station failed on sevqral
account of drought orv freezing up, the steam pumplng
tation was increased by the transfer from Battery Station
D Which was there in stock. The wells located on tllq Sh?l‘e
ake would not, during the severe cold of the winter, furnish
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enough water to supply the necessary amount required in the hatchery,
and about 350 feet of 6-inch iron pipe was purchased and laid from the
pumps, extending out into the lake about 250 feet into a depth of water
of about 12 feet. This pipe was well anchored to the bottom, and since
its introduction there has been no trouble in obtaining all the water
required. It was found advisable to remodel the hatching apparatus,
ete., of this station. A new system of jar battery, hatching and rearing
troughs, ete., was made and erected, and the whole piping in the hatch-
ery was rearranged. After the remodeling of the hatchery, it was
found that a greater amount of work could be done with considerable
saving in water, which has caused a saving in fuel.

WORLD’S COLUMBIAN EXPOSITION.

The exhibit of the Commission at the World’s Columbian Exposi.
tion, the report covering which appears as an appendix to this volume,
had for some time been in complete working order at the opening of
the fiscal year. Dr. Tarleton H. Bean continued in charge as repre-
seutative, assisted by W. DeC. Ravenel, as chief special agent; Prof.
8. A. Forbes, as director of the aquarium, and other persons.

The section of Scientific Inquiry, prepared under the direction of
Mr. Richard Rathbun, contained illustrations of the marine laboratory
of the Commission; models of illustrations of vessels; specimens of
seines, trawls, nets, dredges, and sounding machine used in deep-sea
work; instruments used in making physical observations; a large
series of flexible casts illustrating, chiefly, important economic species;
charts and models of the ocean areas investigated, and specimens pre-
served in aleohol or in a dry state.

The section of Fish-Culture was directly in charge of Mr. W. DeC.
Ravenel. In addition to what has already been mentioned it con-
tained apparatus used in modern fish-culture, as well as an historical
series showing the changes through which fish-cultural methods have
passed; apparatus for collecting and transporting eggs aud spawning
tish; models and pictures of hatching and rearing establishments; eol-
lections showing methods and results of fish-eulture; eggs in various
stages of development preserved in Lrine or alcohol; illustrations of
the food and enemies, and a collection of fish-cultural literature.

In the hatchery the eggs of the pike perch, yellow perch, and com-
mon sucker had all been developed, and about 7,000,000 of fry were
planted in Lake Michigan near Jackson Park, and elsewhere, In
July a consignment of eggs of the black-spotted trout was received
from Leadville, and 70 per cent of them were hatched early in the
month. Notwithstanding the high temperature of the water, the fry
were kept without considerable loss until an aceident to the machiunery
caused their death.

In the Tisheries section were shown models prepared under the per-
sonal supervision of Capt. J. W. Collins, illustrative of vessels and
boats now engaged in the fisheries of New England, the Great Lalkes,
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Chesapeake Bay, Gulf of Mexico, and the Pacific and Arctic oceans, as
well as types of historical interest showing the development of 'ﬁ_Shmg
craft. This section was also materially improved by the addition of
pictures of fishing operations, as well as statistical charts.

The aquurium contained marine fishes and plants obtained along the
east and west coasts and the Gulf of Mexico, while the fresh-wa',ter
supplies were secured from the Potomac, Mississippi, Great Lake basins,
and the hatching stations of the Commission,

In the aquarium the salt water reached the very high temperature
of 70° early in July, as it had done in the preceding month, and con-
tinued very warm, with an occasional fall of a few degrees, until about .
the middle of August., In September, again, the same difficulty was
éncountered, but the appliances for perfect aeration and circu]a-tion. (?f
the water prevented serious loss, In the fresh-water tanks the dl.ﬁl-
culty was very much greater, the high temperature being accompanied
by an outbreak of fungous disease and a scourge of parasitic proto-
zoans. The fungus destroyed large numbers of catfish, trout, black
bass, crappie, pike perch, and other species, while the protozoan was
particularly fatal to trout and catfish. Notwithstanding all the draw-
backs, the aquarium was one of the most frequented places in the Expo-
sition, and the exhibit was in every way highly creditable.

Immediately after the close of the Exposition such of the aquarium
contents as were not required by the Commission were, upon the direc-
tion of the Commissioner, transferred to Prof. 8. A. Forbes for the State
Laboratory of Natural History at Champaign, I11.

The preparations for the World’s Ifisheries Con
before the opening of the Exposition, and w
during the summer, The Cowmmissioner
Brown Goode, Prof, S. A. Forbes, Dr. T. H. Bean, Mr. 1. G. Blaclkford,
Mr. A. Booth, Mr. N. K. Fairbank, and Mr, R. E. Barll as members of
a general committee, and upon the invitation of Mr. . C. Bonney,
general chairman of the World’s Congress, a large number of men
prominent in fish-cultural investigations in various parts of the world
were invited to form an advisory council. Invitations were sent out
requesting attendance at the sessions of the congress and the prepara-
tion of papers to be read at the wmeetings. Numerous TESponses were
received, and the communications brought together were of a very
inportant character, They form the entire volume of the bulletin of
this Commission for 1893,

The formal sessions of the congress were opened in a hall in the
Memorial Art Palace, Chicago, October 16, 1893, the Cowmnissioner
making the opening address as chairman of the congress, Dr. G.
Brown Goode, Hon. E. G. Blackford, and Dr. Hugh M. Smith acting
as chairmen of the principal sections. The meetings were brought to

aclose on December 19 by a fish banquet in the banquet hall of the
New York Stute building, Jackson Park.

gress began shortly
ere actively continued
associated with himself Dr. G.
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Foreign visitors.—A great many persons {rom foreign countries made
a special study of the apparatus and methods employed by the United
States TFish Commission. Several of these visitors made reports to
their Governments, embracing in them an account of the exhibitof the
Commission,

Courtesies.—In addition to the articles deposited by the Commission
in the National Museum that institution lent for exhibition numerous
objects illustrating fish-culture and the fisheries.

The Bureau of Engraving and DPrinting furnished a supply of
macerated greenback pulp for making casts.

The Department of Agriculture detailed a specialist to investigate
a fish parasite which proved very destructive during the progress of
the Exposition.

Through the instrumentality of the late Ilon. ¥. B. Stockbridge a
number of tank cars belonging to the Standard Oil Company were
gratuitously lent for the purpose of conveying salt water from More-
head City, N. C,, to Jackson Park, Chicago, the arrangement having
been completed through the agent of the compauy, Mr. Howard Page.

The following railroads granted free transportation to United States
Fish Commission cars while engaged in World’s Fair work during the
fiscal year 1893-94 : Chesapeake and Ohio; Chicago and West Michigan;
Chicago, Burlington and Quiney; Cleveland, Cincinnati, Chicago and
St. Louis; Flint and Pere Marquette; Louisville and Nashville; Michi-
gan Central; Wabash; Burlington, Cedar Rapids and Northern; Chi-
cago and Northwestern; Des Moines, Northern and Western; Illinois
Central; Lake Harbor; and Chicago, Milwaukee and St. Paul.

Acknowledgments are due to numerous parties for gifts or loans of
models of vessels and boats, apparatus of capture, whaling apparatus,
fish-cultural apparatus, angling apparatus, publications, etc., to which
reference is made in the report upon the exbibit. 4

At the close of the Ixposition the fishery exhibit of Japan was pre-
sented to the United States Fish Commission through Commissioner
C. Matsudaira. This was one of the most interesting exhibits in the
Fisheries building.

The total expenses of the exhibit to September 30, 1894, amounted
to $89,789.60.

The affairs of the exhibit were wound up before the close of the fiscal
year ending June 30, 1894, and the representative returned to his duty

'in charge of the division of figsh-culture.

LIBRARY AND PUBLICATIONS.

The accessions of books to the library, mainly secured by exchange
for the publications of the Commission, and by gift, numbered 958 vol-
umes. The policy of distributing the various special papers forming
parts of the anuual reports and bulleting inadvance of the issue of the
completed volumes was continued.
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The papers issued during the year were as follows:

Report on the European methods of oyster culture. By Basbford Doan. (Bulletin
1891 . 357 to 406. 3 : : i
On the .;ﬁ,’,gsmé,lﬁ%n of)the myxosporidia, a group of protozoan parasites infesting
fishes. By R. R. Gurley. (Bulletin 1891, pp. 407 to 420.) . teamer Alba-
eport upon the investigations of the United States Fish Commission s t20‘1889—1891
tross from July 1, 1889, to June 30, 1891. By Z. L. Tanner. (Repor ’
« 207 to 342, . ifi
Rep({)& of observations respecting the oyster resources and oyster Ilshelfylggglll%g{wljﬁf
Coast of the United States. By Charles H. Townsend. (Report - » PP
343 to 372, —
Report on t]xo)coast fisheries of Texas. By Charles H. Steveuson. (Report 1839
1891, pp. 373 to 420.) . .
A re;iev; ofptho 8paroid fishes of America and Europe. By David 8. Jordan and Bert
fesler. (Report 1889-1891, p p. 421 to 544.) L. . _
On ﬁlssls entozog from Yollowsto,u]oINational Park. By Edwin Linton. (Report 1889
1, pp. 545 to 564. . s g
Plankton studies: A cor)upu.mtive investigation of the importance and cODStlﬁl}ltéOll
of the pelagic fauna and flora, By Ernst Haeckel. Translated by George Wilton
Field. " (Report 1889-1891, pp. 565 to 641.) . ) o b
The fisbes of lexas and the Rio Grande basin, considered chiefly with reference to
eir geographical distribution. By Barton W. Evermaun and William C. Ken-
dall. (Bulletin 1892, pp. 57 to 126.) .
A study of the fyko nots and fyke.net fisheries of the United States, with HOWSO‘EI}
1t: %fgl)(e nets of other countries. By Hugh M. Smith. (Bulletin 1892, pp. 209
0 355.

The oyster industry of Maryland. By Charles H. Stevenson. (Bulletin 1892, pp.
203 to 297,

Summary of the fishery investigations conductod in the North Pacific Ocoan and
Bering Sea from July 1, 18388, to July 1, 1892, by the U. 8. Fish Commission

. 8teamer Albatross. By Richard Rathbun, (Bulletin 1892, pp. 127 to 201.)
List of fishes collocted at Sea Isl

o City, N. J., during the summer of 1892, By H. F.
Moore. (Bulletin 1892, pp. 857 toy:';64.) ’ & Y

Ecovomic and natural history notes on fishes of the northern coast of New Jerscy.
By Hugh M. Smith. (Bulletin 1892, pp. 366 to 380.)

On the viviparous fishes of the Pacific (¢

oast of North America. By Curl H. Eigen-
mann, (Bulletin 1892, pp. 381 to 478.)
Notes on two hitherto unrecognized species of American whitefish. By Hugh M.
Smith. (Bulletin 1894, pp. 110 13.)

Extension of the recorded range of certain marine and fresh-water fishes of tho
Atlantic coast of the United States, By W. C. Kendall and Hugh M. Smith.
(Bulletin 1894, pp. 15 to 21.)

Notes on fishes from the basin of the Muckenzie River in British America. By
Charles H. Gilbert. (Bnulletin 1894, pp. 23 to 25.)

An American fish in Iinland, By Oscar Nordqvist. (Bullotin 1894, pp. 27 to 28.)

Two fertile cyprinoid hybrids, By Karl Knauthe. (Bulletin 1894, pp. 29 to 30.) .

A report upoun explorations made in Eel River basin in the northeastern part of Indi-

ang in the summer of 1892, By Philip H. Kirsch. (Balletin 1894, pp. 31 to 42.)
Notes on tho fresh-water fishes o

¢ f Washington County, Mo, By William C. Kendall.
(Bulletin 1894, pp. 43 to 54.

World’s Fisheries Congress. Report of the secretary of the goneral committee, by
Tarleton H, Bean, and address of the ohairman of the general committee, by
Marshall McDonald, (Bulletin 1893, pp. 1 to 16.)

he assimilation of the fishery laws of the Grent Lalos. By G. A. MacCallum,

(Bulletin 1893, pp. 17 to 20.)

The decrease of food-fishes in American waters and some of the cuuses. By A. M.

Spangler. (Bulletin 1893, pp. 21 to 35.)
The sea and coast, fisheries. By Daniel T. Church. (Bulletin 1893, pp. 87 to 38.)
Our ocean fisheg and the effect ot legislation upon the fisheries. By J. M. K. South-
wick. (Bulletin 1893, pp. 39 to 45.) L
Thelz’pasf_? Igmdsgl;t, and future of trout-culture, By W. L. Gilbert. (Bulletin 1893,
. 0 .

The relation of ‘acientiic research to economic prohlems. By Goorge Brown Goode.
. (Bulletin 1893, PPp- 49 to 58.) i ;
Biological research in relation to the fishories. By John A. Ryder. (Bulletin 1893,

p-59 to 63,)

On t{;e influence of light on tho periodical depth migrations of pelagic animals. By
The 204168 Loob. (Bulletin 1893, pp. 65 to 68.) ,

8 Wwvestigation of rivers and lakes with referonce to fish environment. By Bar-

ton W, ivermann. (Bulletin 1893, pp. 69 to 73.)

r



10 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

The habits and development of the lobster, and their bearing upon its artificial
propagation. By Francis H. Herrick. (Bulletin 1893, pp. 75 to 86.)

The origin2 (;f the food of marine animals. By W, K, Brooks. (Bulletin 1893, pp.
87 to 92.

Atmospheric and other influences on the migrations of fishes. By J. J. Armistead.
(Bulletin 1893, pp. 93 to 99.)

Some observations concerning fish parasites. By Edwin Linton. (Bulletin 1893,
pp. 101 to 112,

On the food of the) menhaden. By James I. Peck. (Bulletin 1893, pp. 113 to 126.)

Some planktion igu)dies in the Great Lakes. By Jacob E. Reighard. (Bulletin 1893,

. 127 to 142.

Theggunrium of the United States Fish Commission at the World’s Columbian Expo-
sition. By S. A, Forbes. (Bulletin 1893, pp. 143 to 158.)

Description of the fresh and salt water supply and pumping plants used for the
aquarinm. By I. 8, K. Reeves. (Bulletin 1893, pp. 159 to 161.)

Observations and oxperimeuts on saprolegnia infesting fish., By G. P. Clinton.
Bulletin 1893, pp. 163 to 172.)

Report on a parasitic protozoan observed on fish in the aquarium. By Charles
Wardell Stiles. (Bulletin 1893, pp. 173 to 190.)

Statistical review of fish-culture in Europe and North America. By N. Borodine.
(Bulletin 1893, pp. 193 to 196.)

Some notes abont American fish-culture, By Oscar Nordqvist. (Bulletin 1893, pp.
197 to0 200.) .

Fish-culture in Michigan. By Hoyt Post. (Bnlletin 1893, pp. 201 to 211.)

History and methods of whitefisk culture. By Frank N. Clark. (Bulletin 1893,
pp. 213 to 220.)

Methods employed at Craig Brook Station in rearing young salmonoid fishes. By
Charles G. Atkins. (Bulletin 1893, pp. 221 to 228.)

The pt;)opagi';;i()m of black bass in ponds. By William F. Page. (Bulletin 1893, pp.
229 to 236. )

Fisl and fishing in British Guiana. By J. J. Quelclk, (Bulletin 1893, pp. 237 to 240.)
Fish-cultural investigations at St. Andrews marine laboratory, Scotland. By W.C,
Mclntosh, (Bulletin 1893, pp. 241 to 256.) )
Description of the marine hatchery at Dunbar, Scotland, By T. Wemyss Fulton.

(Bulletin 1893, pp. 257 to 262.) )

The past, present, and future of the oyster industry of Georgia. By A. Oemler.
(Bulletin 1893, pp. 263 to 272.)

Deep-water oyster culture. By H. C. Rowe. (Bulletin 1893, pp. 273 to 276.)

Breeding natural food artificially for young fish artificially hatched. By A, Nelson
Cheney. (Bulletin 1893, pp. 277 to 279.)

What we know of the lobster. By ¥red Mather. (Bulletin, 1893, pp. 281 to 286.)

Remarks on the maintenance and improvement of the American fisheries. By Hugh
M. Smith. (Bulletin 1893, pp. 287 to 292.) .

Reforms and improvements suggested for the fisheries of Great Britain and Ireland.
By J. Lawrence-Hamilton. (Bulletin 1893, pp. 293 to 310.)

Foul fishand filth fevers. By J.Lawrence-Hamilton. (Bulletin 1893, pp,311 to 334.)

Rocent experiments in sturgeon hatch g on the Delaware River. By Bashford Dean.
(Bulletin 1893, pp. 335 to 339.)

The fisheries of Canada. By L.Z.Joncas. (Bulletin 1893, pp. 341 to 348.)

The fishing industry of Lake Erie, past and present. By C. M. Keyes. (Bulletin
1893, pp. 349 to 353.)

Notes on the Irish mackerel fisheries. By William Spotswood Green, (Bulletin
1893, pp. 357 to 360.)

Pasttutg_ilé‘l;ture of the fur seal. By Joseph Stanley-Brown. (Bulletin 1893, pp. 361

o 370.

Notes on the fisheries and fishery industries of Puget Sound. By James G. Swan.
(Bulletin 1893, pp. 471 to 380.)

Report on a collection of fishes from the rivers of central and northern Mexico. By
Albert J. qulm'xm. (Bulletin 1894, pp. 55 to 65.)

Report of investigations respecting the fishes of Arkansas conducted during 1891,
1892, and 1893, with a synopsis of previous explorations in the same State. By
Seth Kugene Meek. (Bulletin 1894, pp. 67 to 91.)

Notes on the capture of Atlanticsalmon at sea and in the coast waters of the Eastern
States. By Hugh M. Smith. (Bulletin 1894, pp. 95 to 99.)

The completed volumes issued during the year were the Bulletin for
the year 1891, and a report covering the years beginning July 1, 1889,
and ending June 30, 1891.

The distribution of publications during the year cousisted of 2.800
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copies of the complete volumes of repox'lt)s and bulletins, and 8,300 copies
of arate articles appearing in them. ' '
l?xl)?lesfpt}f: tgeneral titllc “Reports on an Iixp101-:1t1?11 off the VYest
Coasts of Mexico, Central and South America, and (_)ﬁ. the Gala?d;{‘;os
Islands, in charge of Alexander Agassiz, by the U. 8. Fish Commission
steamer Albatross, during 1891, Lieut. Commander Z. L. T:.mnte;,r,
U. 8. N,, commanding,” the following papers were pubh@ned in m?
Bulletins of the Museum of Comparative Zoology, Cambridge, Mass.:

Report upon rocks collected from the Galupagos Islands, By Georgo P. Merrill.
(xvr, No. 13.)

Preli}ninnry descriptions of new species of Crustacea. By Walter Faxon. (xx1v,
0.7, C

The Orthoptera of the Galapagos Islands. By Sumuel H. Scudder. (xXV, go' )
Compte-Rendu sur les Pantopodes. Par W. M. Schimkéwxtsch.Y (xxv,No.2.)
Report on the Tarbellaria, y W.MceM. Woodworth. (xxv, No. 4) No.5

Note Préliminaire sur les Alcyonaires. Par Théophile Studer. (xXv,No.5.)

The Hydroids. By Samuel I, Clarke. (xxv, No.6,)

There were also issued during the year in the “ProceedingS_Of 13130
United States National Museum,” under the general title ¢ Scientific

results of explorations by the United States Fish Commission steamer
Albatross,” the following papers:

Report on the Actinia collected by the United States Fish Commission steamer .ilba-
tross during the winter of 1887-88, By J. Playfair McMurrich.
Descriptions of

: new genora and species of crabs from the wost coast of North
America and the Sandwich Islands, By Mary J. Rathbun.
Report on the mollnsk-fauna o

! f the Galapagos Islands, with descriptions of new
species. By Robert E. C. Stearns.

Report on the pteropods and heteropods collected by the United States Fish Commis-
sion steatuer Albatross during the voyage from Norfolk, Va., to San Francisco,
Cal., 1887-88. By James I. Peck.

Catalogue of a collection of birds made in-Alaska b
cruise of the United States Fish Commission
and autumn of 1888, By Robert Ridgway.

On Cetomimide: and Ronceletiide, two new families of b
northwestern Atlantic. By G. Brown Goode aud Tarleton H. Bean. i

A revision of the order Heteromi, deep-sea fishes, with a deseription of the now

;lg'{nnl(;ric types Macdonaldia and Lipogenys. By G. Brown Goode and Tarleton
. Bean,

On Harriotta, a new ty
western Atlantic.

Descriptions of new gel
on the y f
Benedict.

Report upon the crustacea of the order Stomatopoda collected by the steamer ,.~llb‘a-
iros8 between 1885 and 1891, and other specimens in the United States National
Museum. By Robert Payne Bigelow,

y Mr. C. H. Townsend during the
stcamer Albatross, in the snmmer

athybial fishes from the

pe of chimewroid fish from the deeper waters of the north-
By G. Brown Goode and Tarleton H. Bean. . ¢

1era and species of crabs of the family Litkodida, with no 1(;8
oung of Lithodes camtschatious and Lithodcs brevipes. By James K.

COURTESIES RECEIVED AND EXTENDED.

The Treasury Department, through Mr. J. Stanley-Brown, t"ux'mshe.d
base-maps of the seal rookeries of the Pribilof Islands showing thelr_
condition in the years 1891 and 1892, and negatives of photographs ?t
the rookeries talken during the latter year; also enlarged photograpgéc
reproductions of the charts of the same region made by Mr. Henry Y.
Elliott in 1890,

The United States Coast and Geodetic Survey supplied .its charlfs 2;:
Issued, and also et special requests for additional copies of Ztatfhe
heeded for use in the inquiries conducted by the Commission.
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request of the Fish Commission, Mr. Homer P. Ritter, assistant, was
detailed to take charge of a survey of the oyster grounds of Mobile
Bay and vicinity.

The General Land Office of the Interior Department furnished copies
of maps of Montana, New Mexico, and Nevada.

The Post-Office Department supplied a full mounted set of post-
route maps of the United States.

Acknowledgments are due Gen. Albert Ordway, commanding the
District of Columbia militia, for the loan of tents and accessories for
use at the Bryan Point Station of the Commission during the shad-
hatching season.

From the health officer of the District of Columbia were received
monthly returns of the receipts of fishery products at the Washington
markets. .

Acknowledgment is dune to the Commercial Department of the Lon-
don, England, Board of Trade for statistics of the fisheries of the
coasts of England and Wales, and to the Fishery Board of Scotland,
Edinburgh, for similar statistics of the fisheries of the coast of Scot-
land.

The Boston Fish Bureau, Boston, Mass., furnished daily reports of
the receipts of fish at the Boston markets.

In accordance with the instructions of the President of April 9,1894,
the Commission’s steamer Albatross was transferred to the Navy Depart-
ment to assistin the patrol of Bering Sea and the North Pacific Ocean,
for the enforcement of the regulations governing vessels engaged in
fur-seal fishing provided for by the Paris Tribunal of Arbitration. In
this duty she was employed till October 15, when she was returned to
the Commission,

The United States Coast and Geodetic Survey was furnished with
hydrographie¢ data secured by the vessels and field parties of the Com-
mission.

At the request of the Commissioners of the District of Columbia, the
steam launch Blue Wing was placed at their disposal as a patrol boat
pending repairs to the municipal harbor boat.

In compliance with the request of Mr. H. B. Vincent, president of
the Ohio Fish and Game Commission, the United States Fish Commis-
sion operated the State hatchery at Sandusky during the season of the
propagation of the pike-perch, commencing April 5, 1894, The aggre-
gate of eggs placed in the hatchery was 54,800,000. The output of
fry was 32,600,000, of which 13,700,000 were distributed in Kentucky
waters, and 18,900,000 placed at the disposition of the Ohio Commis-
sion. The last shipment of fry was made May 10,

At the request of the governor of Virginia, the launch Petrel and
crew were detailed in the work of surveying the natural oyster grounds
of Virginia, under the direction of Mr. J. B. Baylor, assistant, United
States Coast and Geodetic Survey,
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PROPAGATION AND DISTRIBUTION OF FOOD-FISHES.

The work accomplished during the year in the propagation of food-
fishes is exhibited by the following summary of production:

Summary of fish and eggs furnished by stations.

Adults
Source of supply. Species. Eggs. Fry. and
yearlings.
i 1, MO oeeanrancvees Atlantic salmon ................. 70,000 |, %
Craig Brook, Mo Landlocked salmon ...... 1o, 23}' ggg
Brook trout. - c..eao..... 7,330
Rainbow trout........... !
Swiss Lake trout........
Lock Leven trout..........
Von Behrtrout..............
Groen Lake, Me..o.oovnnaaees Landlocked salmon...... ...
Sea salmon ..... ceeerenasanen
Brook trout..... PN
Lock Loventrout..........
Von Behr trout..........
Rainbow trout.............
Lake trout.................
Gloucoester, Mass c.oaeeeennen Cod
‘Woods Hole, Mass
Doln.v;:aga River (steumer
Iis awk).
Battery Island, Md .......... Shad
Bryan Point, Md............. Sh

Contral St,ation ‘Washington,
D.C.

Fish Ponds, Washington,
D.C.

Wytheville, Va...oo.......o0

Put-in-Bay, Obio.......... .e- 8, 000, 000 21,710, 000
........ 5,000,000 | 157,700,000 |.
.................... 30, 005, 000 |.
Yellow poreh.ciceaninaanaaae., .. cerrenerecns
Northville, Mich.......... eodf Brook trout..eeeeeeeiaeanaiaL.. 105, 000 6, 000
Von Bohr tront..ceoeanianinn. vee 100,000 J.eeeno.on.....
L.ooh Leven tront...........o..o. 85, 000 24, 000
Laketrout ....ccooeennnnnnnn e 1, 160, 000 102, 000

Alpena, Mich................ Whiteflsh ... | 13, 050 000 :
Duluth,Minn............. ...| Whitefish . ; 10 100, 000 .
Lake trout. .
Brook trout
Pike porch..
Quinoy, Il...coiiiiiiean... .. Black bass. . ..
Craspie... ........
Catfigh ...... ...l R P
‘Warmouth bass.......cccoevee.. feeeeiiaaee
Sunfish..oo.ooeiimiiiinaneann.. |
Yellow perch :
Piko.cosoen
Rock bass......
Neosho, Mo....coaai. .. ... Rainbow trout
Catfish ......
Blaok bass.
Rock bass.
Tonch ....
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Summary of fish and eggs furnished by stalions—Continued.

X Adults
Source of supply. Species. Eggs. Fry. and
vearlings.
Leudvillo, Coloeeeear enann.. Brook trout. ceveeeeeaena i, 35, 900
Loch Leven trout ; 19, 800
Black-spotted trout 11, 100
Rainbow trout......... ... .. .. 950
Von Bebr trout.................. 1,450
Yellow-finned trout 700
Baird, Cal....... (%uinnnt salmon....._,...
Fort Gaston, Cal.. Rainbow trout.........
Steelhead trout..
Korbel, Cal....... Silver salmon....
Steclhead trout
Clackamas, Orog.--.-- Quinpat salmon............ . 213,000 .

The details of the distribution of the foregoing product are given
in the accompanying report of the assistant in charge of the division
of fish-culture. Thirty-three species of fishes and one crustacean, the
lobster, were distributed, the kinds and number of each being given in
the following table:

Summary of distribution.

Kind of fish, Eggs. . Fry. @g;_‘:}i“nﬂg‘;‘l Total.

Spotted PerY ALY S PO AP P 16,558
Cattish (comuon) 1,059
CAIP amreenenrnnnn 47,757
Tench... 17,820
Goldtish 13,391
Golden ido .. 1,780
Goldentench ..ot iiiiiiiiiie e aeaeeivernenliacicaaiennn 272
Shad.......... 57, 833, 000
uinnat salmon. , 160, 500
Hlver8almon ..ol i iiiiiiiirencirrcsirane|inaencocaan 0, 000
Atlantic salmon . . [N 405, 308
Landlocked salmon 227,034
Steelbead trout.. 883, 500
Loch Loven trout 139, 014
Rainbow trout... . 561, 558
Von Belir trout .. 00 |oeeccnnnea,.. 145,774
Black-spotted trout tieseeccoesasslocasiraeeaan 11, 000
Brooktrout............ ...l 138, 000 58, 000 271,079
Yelow-finned trout. ... .o . i iieereecnaeeanaeaasaeaiaes 700
Lake trout.......ooooeuoo i, 1, 100, 000 2, 781, 000 3,900, 390
w lnt,eﬁsh: eeeettrecreietettiaaaaaa.. .| 6,200,000 | 48,750,000 654, 950, 000
Lake herring ceceeeoeaneo il 40, 005, 600 .{ 80,005.000
Pikeperch.. ..o, 6, 000, 000 | 181, 700, 000 186, 700, 000
PiK@ eeerecsmmnrararaeaienanaan,s cee- F . 100
Yellowperch . ooeoe e i, 70, 000 70, 340
Black D888 cvcvrvee e iiiiieeer e escrcracecaeloenns 22,788
Rock bans . .cooveviiaaiian, 18, 981
Warmouth basa....occ.coo... 2,161
Crappie. ... coeveerrmaniennn g 218
Sunfish ceveeciimereninenaa .. 170
[0 T AARETRTES .{ 25,871, 600 25, 871, 000
HaddocKk..orveeeeaeeenenns . , 500 |. 19. 500
Flatfish...ooeenmeenananaens .| 1,795,000 |. 1,795, 000
Lob8Ler..e.cceeenns B . | 78,398, 000 78, 398, 000
Total ceennenninniriiiniiiiiiiiiiii 24,123, 000 | 424, 320, 500 l 1,867,043 | 450, 310, 543

aIn addition to theso, 2,108.000 wore deposited for rearing in the flsh ponds, Washington, D. C.’
Nore.~—In addition to the {ore%omg thero were fornished for diatribution, but lost in tranasit, durin
the yenr: 684,000 shad fry, 7,000 lake trout fry, 4,000,000 pike-perch fry, and the following adults nng
yearling fish; 41 spotted catfiah, 7,110 carp,’1,412 tench, 1,918 goldfish, 1,000 Atlantic salmon, 4,052
fandlocked salruon, 1,000 Loch Levon trout, 13,336 rainbow trout, 989 Von Bebr trout, 100 black-spotted
trout, 751 brook trout, 239 lake trout, 72 yeliow perch, 3,859 black bass, 6,500 rock baes, 167 warmouth

bass, 824 crapplie, 40 sunfiah, and 68 golden ide. '

There wero nlso collected from sloughs and degoaited in the St. Francis River near Marked Troe,
Ark., 8,500 fingerling crappio, and from tho sloughs and depasited in the Illinois River neur More-
dosla, 111., 21,100 white perch, 25,000 sunfish, 23,000 carp, 2,000 warmouth bass, 500 pike perch, 8,600
whitoe bass, 1,000 black baas, 2,000 crappie, and 8,990 pike; but none of these figures are included in
the above tablo,
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STATE FISH COMMISSIONS.

15

The policy of extending all possible aid to the fish commissions of

the different States and Ter

waters was
shown:

ritories in the stocking of their respective
continued, and the aid thus given during the year is here

Stato or Torr]tory.

—_—
California

Maseachusetts. ..
Minnesota

—_—

Species. Eggs. Fish.
Quinnat salmon .......o.o.iinioe L. 7,500,000 f........ccoo0
Steelbead trout. ... 90,000 |.cceonuaennn
Loch Leven trout,. . 20,000 |.--eoennen..
Rainbow trout .. .. . I lliTTo ey T 475
Atlantic salmon. b
Von Behr trout. . 20,000 (cocennooi..n
Iwuﬁ{io trout ... ... ..ooolLllllLUllUUT 100,000 (ool
Car ujﬂsh .............. 3,000
Goldfish 30
Goldenide 100
ck bass 600
Catfish ... a2,800
Black bass.. 802
Rock Lass. ... al0
‘Warmouth bass. a150
al,008
300
50
100
100
30
. . 471
100,000 Joooeenn...o.
2,500
L0}
Looh Loves trou RSSO Mo NN ®
Rainbow trout... .. Jll11I1IIT I 42,000 |, .ol ..
Von Behr trout..... .00 0TI 20,000 [............
Brook trout....... .. 0 [l lTTITIT e 20,000 (... . ...,
Laketrout.......... ... o it 100,000 (............
Goldfih............. 0T Y 100
Goldonide.............. . 0 [l 50
Rainbow trout........._....L 0T 50,000 liecaeannnn..
Rainbow trout.. ... . [llTIIT 23,00 Fiae ..
Brook trout. 20,000 |..n.ocnnnnn.
Lake trout.. 100,000 [-eceeceacnns
Rainbow tront..... .. 0 [ Il 40,000 |............
-| Atlantic salmeon.......c.0. 0 T Il 25,000 |.--c..n.....
Carp ..o LTI 5, 000
Shed ........ ... il 2, 000, 000
Atlantio salmon......,. ... ...l 0T 60, 000
Landlocked salmon ...... . . il 30, 0600
Lake trout ............ .. ol Tl 300, 000
Whitefish ... @, 000, 000
Pike perch .. 5, 000, 000
Pike perch ......... ... Il T
-| Atlantic salmon. 60, 000
.| Laketront ........ 100, 000 |.
Landlocked salmon............. ... 00000 TR
Rainbow trout.... 30, 000
Von Behr trout . 20, 000 -
Brook trout... 20, 000 -
Lake trout .. 300, 000 |.. 156
Goldflsh....uoeiueeeenna o 10
Raijnbow trout .. 45,000 | .eueennnnnn
. Von Bohr trout «..ovveueevannannnanniiiiillll 5000 [.....c.c....

@Doposited by U, 8, Fish Commission in waters designated by State commissioners. b Fry.

FISH-CULTURAL AID EXTENDED TO FOREIGN COUNTRIES.

During the year eggs of fishes propagated by the Commission were

furnished the fo
Canadg

the rainbow tront,

llowing foreign countries: )
~—Mr. W. Greenough, Portneuf, was furnished with eggs of
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Mexico.—Eggs of the Loch Leven trout and Von Behr trout were
supplied to E. Chazari for the Mexican Government.

‘nited States of Colombia.—At the request of Lieut. H. R. Lemly
yearling golden tench and eggs of the landlocked salmon and brook
trout were forwarded to the Government of the United States of
Colombia.

Belgium.—Maj. W. Turner, of Bertrix, was supplied with eggs of the
rainbow trout.

France.—Eggs of the rainbow trout were shipped to Mr. A. Geoffroy
St. Hilaire and Mr. Raveret-Wattel for the Société Nationale d’Accli-
matation at Paris.

Scotland.—Brook-trout eggs were sent to Mr. J. J. Armistead, Killy-
whan, Scotland.

Switzerland.—At the request of the Swiss Government eggs of the
brook trout were shipped to Switzerland,and upon arrival were reported
in very good condition.

Japan.—Eggs of the steelhead trout were forwarded to Japan through
the Japanese consul at San Francisco, Cal.

FREE TRANSPORTATION FURNISHED BY RAILROADS.

The limited appropriation made for the conduct of the fish-cultural
work of the Commission would necessitate the distribution of the prod-
uct of the different statious to neighboring waters, thereby preventing
the introduction of desirable food-fishesin suitable waters distant from
the source of supply, were it not for the generous aid extended by many
of the railway companies of the country., Even at the very favorable
rate granted by the roads demanding compensation for the transporta-
tion for the cars and messengers of the Commission, the value of the
transportation furnished during the year would have aggregated a cost
of over $13,000. In thefollowing tableis given the names of the railway
companies extending this aid, and the amount of mileage respectively

furnished :
Table showing aid eciended by railroads.

v . ! Messeon- | .
Narmo of railroad. Cars. gors. Totel.
Atchison, Topoka and Santa Fe....oceeeeniiiiiniiiiinienininraannnn... 1,461
Baltimoreand Ohfo.............._._...... ... 766 766
Burlington, Cedar Rapids and Northern. . 1,460
Baltimore and Lehigh... 39
Chesapeake and Ohlo. _.... 3,058
Chesapeake, Ohio and Sout . . 337
Chicago and Great Western........ . 170
Chicago and Northwestern..... ) .. 1,163
Chicago aud West Michigan........... . 548 |.. 548
Chicago, Burlington and Quincy. ....... .. . 6, 804
Chicago, Milwaukee and St. Paul......... 1,210
Chicago, t. Pnul, Minneapolisand Omaba...... ... 372
Clevelend, Cincinnati, Chicago and St. Louis 4,219
Delaware and Hudson River .. 827
Denver and Rio Grando. ........... 3,073
Des Moines, Northern and Western 34
Detroit, Bay City and Alpena...... 2,254
Duluih and Iron Range.............. . . 12
Duluth, South Shore and Atlantic................. cees . a8 |. 168
Flint and Pero Marquetto...........oocoeiiiii... . 8,588
Fremont, Elkhorn aud Misgsouri Valley.......... 18
Fort Worth and Denver City........ccoo... ... 678
Grand Rapids and Indiane. . ..cco.oooooiiiao... 440
Great NorthormM. oo eerecteeceinneiinneiennnas . 144
BT B 2 ¢ 636
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Table showing aid cxtended by railroads—Continued.

Namo of railroad. Cars., Mg:::"' ‘Total.
—
International and Groat NOrtherD. ....eeeeenreeeeneeanrerniaaeiesnineoncs : 234
acksonville Southeastorn voo-. .- .. . 206
8cksonville, ‘'ampa and Koy West. . 112
2n8as City, Fort Scott and Memphis 958
unsas City, Pittsburg and Gulf..... 170
uke Erioand WestorD. coe.z..-.. 161
OO HAIDOT . v v eeneeaeeracessseonannnsnnmesaseenroeannsnns 20
+0uigvillo and Nashvillo.cooeeeiiieianmeaaiaianiaianniiie, 2,637
NG COntIal....oeueeeeeeecoesacnenssnssesrocacaraceceanananans 3
18souri, Kunsag and Toxa8.ccaceranrecercimennnieanaiaaaa . 2, 568
i880uUTi PACific. «..0ennen ... R 1,444
ichigan Contral.....cooaznn--- 10,944
inneapolis, St. Paul and Sault & 322
obile and Ohio. .. 126
Northern Pacifio.ccoeannannn .t 5,332
uincy, Omaha and Kansns City 108
. Lontig and SAD Francisc0...ceeeeceereseenseennccemecnanens 2,142 2, 495
8t. Louis, Iron Mountain and SOutheril eeeeeececoianenncnnateaancacnne 644 |.enenn...
X028 and PacifiC....ccveeieeacncecarosccacccrassrostncanenn oo 1, 020 1, 368
UBIon Paotfic. .....ooneneessensnrencreamianaaegerasesenernanens 5,047
AbAsh RAIIFOAd ... ouoeieeereeeeecnncnnaeranenes —eee 3,579
abagh, Chester and Western....... 28
wot Virginia and Pittsburg.. 208
ihnington and Northern 82
isconsin Contral ...... cee 1,796
T 7 A s 65, 093 | 9,793 | 74,886
————

ADDITIONAL FISH-CULTURAL STATIONS.

On June 9, 1894, Hon. H. H. Bingham introduced in the House of
Representatives the following resolution: ' .

Resolved, That the United States Fish Commissioner be, and is hereby, directed to
Teport to the House of Representatives the desirability of the Government estab-
lishiug a fish-hatchery in the grounds of the Zoological Society, Philadelphia, on
the Schuylkill River, in the city of Philadelphia, State of Pennsylvania.

A similar resolution was presented to the Senate on July 19, 1894, by
Hon. M. 8. Quay.

In replying to this resolution the Commissioner expressed an opinion
adverse to the establishment of a station as proposed thereby, for the
Teason that it would be improper to locate Government works on prop-
®rty not freely open to the public, the Zoological Society charging an
a_dmission fee for entrance to its grounds. It was also ascertained that
title to tho site proposed for a station could not be vested in the United

tates, as required by law.

Fish-hatehery at San Marcos, Tex.~The release of the trustees under
the trusts given to secure certain bonds issued by the San Marcos

ater Company, mentioned in a previous report as required by the
Attorney-Generul as necessary before the deced of said company con-
Veying to the United States certain rights would vest a valid title to

® same, were secured, and on September 27, 1893, the Attorney-

) éneral certified to their sufficiency to convey with the deed a proper

Tansfer of the cusements mentioned. Pending the erection of the dam

Cross the San Marcos River, agreed to be built by the San Marcos

. ater Company and the citizens of San Marcos, settlement of the

Onsideration to be paid was deferred. Payment for the tract of land
Purchiased from Mr. W. D. Wood was made June 18, 1894.

F. R. 94—2
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Fish-hatchery, New York.—During July, 1893, a further investiga-
tion for a suitable site for the establishment of a fish-cultural station
for the propagation of salmon as well as whitefish was made by Mr.
Frank N. Clark, superintendent of the Northville, Mich., Station.
The result of this examination demonstrated the impracticability of
securing, within the limited territory specified in the appropriation act,
@ location such as was necessary for a station to be conducted on the
plan originally contemplated. It was therefore decided to confine our
attention to the increase of the principal commercial fishes of Lake
Ontario—whitefish, lake trout, and the pike perch. On May 20, 1894,
instructions were given the chief clerk and the engineer of the Com.
mission, Mr. Gill and Mr. Reeves, to examine the eastern shore of Lake
Ontario in New York for a location affording facilitics for the propaga-
tion of these fishes. They recommended Cape Vincent, on the St. Law-
rence River at the outlet of the lake, and secured options for the sale of
two pieces of property affording the necessary requirements. One of
these embraced a lot having a water front of about 115 feet on the river
and extending about 200 feet to the main street of the village, and in
near proximity to the railroad station, improved by a substantial stone
building 60 feet by 40 feet, with a lean-to of 24 feet by 65 feet, and a
large detached brick chimuney tower. This building, which was for-
merly used as a grist mill, has walls between 2 and 3 feet thick, with
their foundations on the solid rock, and is in close proximity to the
river. 1t has three floors, a basement, and an attic, which afford ample
facilities for hatcheries and office and sleeping accommodations. The
option also provided in case of sale for the construction of a stone-crib
wharf into the river in frout of the building for the proper placing of
the necessary water pipes for the supply of the hatcheries. The com-
pensation to be paid was fixed at 83,500. The proposal has been
accepted, and the necessary steps will be taken for the acquisition of
the property.

Tennesscc—Under provision of an act approved August 5, 1892,
authorizing an ¢ investigation and report respecting the advisability of
establishing a fish-hatching station at some suitable point in the State
of Tennessee,” investigations were made in that State during the Sep-
tember and October, 1893, and a report thereon submitted to Congress
January 24, 1894 (Mis. Doc. No. 52, Fifty-third Congress, second ses-
sion). The site appearing to offer the more favorable conditions for a
station was one several miles distant from the town of Athens, McMinn
County, though its distance from Athens, where the labor and supplies
needed for the maintenance of a station must be obtained, would prove
a serious drawback. It was recommended, however, that a final selec-
tion be deferred, should Congress direct the establishment of a station
in Tennessee, till further comparisons of the sites mentioned in the
report could be made. For the establishment of the station an item
of $12,000 was submitted,
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Towa, Nebraska, South Dakota, and Wyoming.—Reference is made in
the Commissioner’s preceding report to the investigations in these
States for the purpose of determining, as directed by Congress, the
advisability of establishing in them fish-cultural stations. The results
of these investigations were presented to Congress on January 24,1894
(Mis. Doc. No. 53, Fifty-third Congress, second session). In this
report the following conclusion was submitted:

From a consideration of the foregoing results of the vxaminationsin the States of
Wyoming, South Dakota, Iowa, and Nebraska, I would recommend the establishment
of but one station to supply the needs of South Dakota, Iowa, and Nebraska, Wyo-
ming to be cared for by the station now being established at Bozeman, Mont. If a
new station is authorized, either Manchester or Decorah, Iowa, should be selected.
Which to recommend, however, I am not ready to say, final selection being depend-
ent upoun a careful consideration of the respective sites from an engineering stand-
point, the certainty of their being secured by the Government, their cost, the expense

of adapting the water supply, ete., questions which cannot be determiued in advance
of tho actual authorization of o station.

In case a station was authorized, an appropriation of $15,000 was
recommended.

PROTECTION OF FISH IN POTOMAC RIVER.

By act approved March 12, 1894, provisions of the act of March 2,
1885, entitled “An act to protect the fish in the Potomac River in the
District of Columbia, and to provide a spawning ground for shad and
lierring in the said Potomac River,” were continued for a period of ten
years, Under this law, if properly enforced, reasonable hopes can be
entertained for still more appreciable results from the Commission's
efforts in stocking this river with shad.

VISITS FROM OFFICIALS OF FOREIGN COUNTRIES.

During this year the offices were visited by a number of representa-
tives of foreign countries, detailed by their governments to the World’s
Columbian Exposition, Chicago, for the purpose of studying the fish-
eries and fish cultural methods of the United States. Among these
may be mentioned Dr. Henri de Varigny, delegate of the minister of
commerce, Paris, France; Dr. Osear Nordqvist, inspector of fisheries
of Finland, Helsingfors; Dr. Nicolas Borodine, Uralsk, Russia; Dr. L.
Wittmack, of Berlin, accompanied by Mr. Alfred Schillinger, of
Munich, president of the fish-cultural department of the Bavarian
State Fishery Association, in Sternberg, and Mr. Lewis Landau, of the
Hungarian ministry of agriculture; Dr. Ernst Ehrenbaum, of the
Royal Biological Station, Helgoland; Mr. Bakaye Sawatari, commis-
sioner of the Japanese Fisheries Society, and Mr, J. J. Armistead,
proprietor of the Solway fisheries, Dumfries, Scotland.



REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By TArLeTON H. BEAN, dssistant in Charge.

The important features of the work of the division of fish culture
at the numerous stations are shown in the abstracts of the annual
reports of the superintendents. Certain experiments in the treatment
of eggs and fish are grouped in a chapter of notes on the habits, dis-
eases, fatalities, eneinies, treatment, transportation, etc., of the species
under observation.

The resources of the division were tested to their utmost by its
duties in connection with the World’s Columbian Exposition. It was
called upon to provide and maintain a great aquarium of marine as
well as fresh-water animals and plants, a hatchery for the eggs of shad,
pike, perch, salmon, trout, and other fishes, together with a general
exhibit of its methods and results, and, at the same time, to continue
its usual work of hatching and distribution to meet the increasing
demands of applicants in all parts of the United States.

The exhibit of the Fish Commission is made the subject of a sepa-
rate report by its representative on the Government Board of Manage-
ment and Control, Dr. Tarleton H. Bean. During his absence from
Washington Mr. 8. G. Worth perforraed the duties of acting assistant,
serving from January 14, 1393, until February 20, 1894, when the
assignment to World’s Fair duty was completed.

Superintendent Page was detailed for special duty in the summer of
1893, to collect fishes from overflow ponds in the lowlands of St. I'ran-
cis River, Arkansas, and has made a report upon the experimental
work of the season.

The duties of the Commission at the World’s Fair, combined with
the regular work of distribution, entailed much additional labor upon
the car and messenger service. The necessity of continuing the trans-
portation of many kinds of fish during almost the entire year makes
the natural difficulties of transportation very great.

A great burden was removed from the division near the close of 1893,
when the Commissioner ordered the discontinuance of the general dis-

tribution of gold fish to individuals after the close of that season,
20
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STATION OPERATIONS,

The number of active stations was the same as during the last fiscal
year. The World’s Fair having been made a temporary base of opera-
tions, offset the closed landlocked salmon station on Grand Lake
Stream, Maine. A new station, located at St. Johnsbury, Vt., W?,S
nearly completed at the time of closing this report. Mr. John W. Tit-
comb was appointed inspector of construction September 1, 1§93, and
superintendent March 1, 1894, This is intended as a hatching and
rearing station for landlocked salmon and various kinds o.f trout. Its
water supply is obtained from Sleeper River and from springs.

The following is a list of stations:

Craig Brook Station, Me.
Greon Lake Station, Me.
Gloucester Station, Mass.
Woods Hole Station, Masa.

Delaware River Station (stcamer Fish
Hawk).

Put in Bay Station, Ohio.
Northville Station, Mich.

Alpona Station, Mich.

Duluth Station, Minn.

Quiney Station, I1l. .
World’s Fair Station, Chicago, 111

Battery Island Station, Md.

Bryan Point Station, Md. .
Central Station, Washington, D. C.
Fish Ponds, Washington, D. C.

Neosho Station, Mo.
Leadville Station, Colo.
Baird Station, Cal.

Fort Guston Station, Cal.

Wytheville Station, Va. Clackamas Station, Oreg.

Cra1é BROOK STATION, MAINE (CuARLES G. ATKINS, SUPERINTENDENT),

The fish on hand at the station, July 1, 1893, were as follows:

Hatched in the year— I

Spocies. 1888and | Total.

1803, 11892, | 1801. 1800. ' 1889. | 1888. | 1889

‘ mixed.

Atlantic salmon ........
Atlantic salmon, domes
Landlocked ralmon
Brook trout

257, 842

276, 204 276, 787
................................ 5

171 ‘ 110

The Atlantic salmon were fed through the summer in troug.hs on
chopped liver and other meat and on maggots. In November it was
found that 234,367 of them had survived. Of these, 2312367 were lib-
erated in local waters, 2,000 were transferred to other parties, and 1,(?00
Wwere reserved for wintering. Of the fish wintered over, 867 were alive
June 30, 1894, .

Eggs of the Atlantic salmon were collected at the Penobscot Stat.lon
In May and June, 1893, with the cooperation of the State of M'ame.
From 146 fish—b51 males and 95 females—806,000 eggs were obtained.
On March 1, 1894, after the ordinary losses and the rejection of the
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unfertilized eggs, there remained 745,300 eggs, 435,000 of which were
given to the United States Fish Commission and 310,300 to the Maine
Commission. TFrom the United States Fish Commission’s share 170,000
eggs of the Atlantic salmon were shipped to the following parties in
accordance with instructions:

Dato. Consiguee. l Number.

Jan. 30 | Fred Mather, Cold Spring Harbor, N. V... ... it iiiiiiiiiiiiieiaiiaennaaan,s 60, 000
30 | J.P. Craveling, ANlontown, DPa.coooe oo i e 60, 000
Mar. 7 | D.C. MeLine, Plymonth, N. | ... 017/ -imr 2w 25, 000
7 | R. E. Follett, Liwo Rook, Conni.n..on.on.onimn i 0000 25, 000

Total o oo e 170, 000

There were reserved for hatching at the station 265,000. The num-
ber of fish actually hatched from these eggs was 264,612, and of these
there were on hand June 30, 1894, 214,000. Of the 33 fish hatched in
1888 only 11 were left at the end of the year; and 31 of those hatched
in 1890 were liberated in November, 1893,

The year began with two lots of domesticated salmon; 156 fish hatched
in 1892, and 1,700 in 1893. The former were kept through the year in
two troughs, and grew slowly, and fell oft in numbers to 131; the latter
were also kept in troughs, and 1,348 of them were left at the end of the
year. Domesticated salmon eggs were obtained in October, 1893, from
the Atlantic salmon that had been in confinement since 1388, to the
number of 4,800 eggs; but the parent fish being of inferior quality, the
1,677 fish hatched from the eggs declined to 600 on June 30, 1894,

Indications of the presence of an epidemic were observed on April
23, and it continued to ravage the Atlantic salmon for several weeks,
causing aloss of about 15,000. No other species was attacked, though
the fry of some other kinds suffered seriously from a disease of a differ-
ent character.

Of the 26 landlocked salmon hatched in 1888 and 1889 only 17
remained on June30,1894. The 29 hatched in 1890 were reduced to 20
in November, 1893, when they were liberated. The 6,764 hatched in 1893
received in September an addition of 1,500 fish of the same age from
Green Lake; making a total of 8,264, Of these, 7,050 were transferred
to other parties during the summer, and the remainder were liberated
in the fall.

From the oldest lot of landlocked salmon there was taken in the fall
a lot of spawn estimated at 8,500, froni which were hatched 6,330 very
wealk fish, of which the last onc died June 1, 1894,

The 9,013 brook trout on hand June 30, 1893, were fed until fall, when
2,825 were transferred to Green Lake Station and 4,476 liberated in
Craig Pond. The 14 hatched in 1892 were kept until November 21,
and then put in Craig Pond. Of the 28 hatched in 1889, a count on
November 27 showed but 14 remaining, and these were placed in Craig
Pond.
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A few eggs were taken from brook trout in the fall of 1893:

From fish of 1889, ... .oouniinri i 4, 600

From wild fish caught fron time to time and held in con-
finement at station (taken at station)................. 4, 600
Total oo e e 9, 200
Received from Green Lake, February 20, 1894........... 10, 000
B 1 21 19, 200

From these eggs 17,190 fish were lhatched, of which 9,000 were on
hand June 30, 1894,

The rainbow trout were fed in troughs during the summer. On Sep-
tember 21st, 500 were transferred to Green Lake, and November 15th,
471 were delivered to the agent of the Maine commissioners. Of the
13 fish hatched in 1889, only 6 remained at the end of the year.

The Loch Leven, Swiss Lake, and Von Behr trout on hand at the
beginning of the year had become intermixed by dislocated partitions
in the ponds, and, in accordance with instructions, were all liberated
together in Heart Pond, 2 miles from the station.

Of the 63 Scotch sea trout on hand July 1, 1893, only 27 were left in
November, by reason of mink having gained access to the pond. The
fish spawned in the autumn of 1893, and yielded, November 2, 1893,
about 6,000 eggs, from which 3,178 very weak fish were hatched, the
last of which died June 11, 1894,

The fish have been fed during the year, as formerly, on chopped
material derived from butcher’s offal, and on maggots produced at the
station. Considerable attention has been given to the production of
natural food—live food in the station ponds—one man being kept
neurly the entire time from April to July in the collection of material,
its distribution in the ponds, observations on the pond temperatures,
and the growth and multiplication of the entomostraca, ete., of which
the collections mainly consisted.

The maximum and winimum temperatures of the air and water dur-
ing the year were as follows:

Air temporature. Water temperature.
){Unth. m— '_ I R T —
Maximum. i Minimum. [ Maximum. | Minimum,
1893 5 o I : o ¥ : I
JUIY ettt e e erenea el . 90 : 56 ! 48 56
Avugust.... . 02 ) 55 ; 70 58
Sepntember 75 ' 38 i 64 53
Qotoher . 72 i 27 | 63 46
November .. . 55 | 11 | 13 34
L1 o PP 87y al4 ‘ 44 32
40 | a2 : 138 32
38 a2 ! 37% 32
52 1 ;43 33
70 16 51% 38%
. 82 43 60 42
| 87} 50 7 52

a Bolow zero.
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GREEN LAKE STATION, MAINE.

On July 1, 1893, the affairs of this station were temporarily put under
the direction of the foreman, William H. Munson.

On July 5, Richard Dana reported at the station for the purpose of
keeping the recor(ls and attending to the correspondence.

On August 2, 1893, in aecordance with instructions from the Com-
missioner, E, M Robinson took charge as acting superintendent and
received a probationary appointment (under civil-service rules) as super-
intendent September 16, 1893,

Mr. Robinson reported the fish on hand at the station Angust 21, 1893,
as follows:

i Hatching of the year—

Xind. ; : -
| 1893. | 1892, | 1891.

Landlocked salmon. ... . oo i i ’ 157, 8'!9 4, 050 3,676
Seasalmon................... .. ..., 3,420 ... .. o L.
Loch Leven trout 27 373 | 1,788 :
Lakeo trout....... . 5,000 ;........ :
Von Bebr trout . S e a0e [T1142
Brook trout...... ... Lot 4,006 ... ..ol

Tobal. e | 243,130 | 7,586 3,676
i !

One of the first subjects that received the attention of the superin-
tendent was the collection of salmon and trout eggs in localities not too
far removed from the station. A thorough reconnoissance was made of
all the neighboring brooks, and Mann and Winkenpaugh brooks were
selected as being the most suitable. In addition to the traps at those
streains a net trap was put in at the outlet of Green Lake for the cap-
ture of landlocked salmon and the one at Great Brook was repaired.

During the season 133 landlocked salmon were taken. Of these, 90
were females and 43 males. The yield of eggs from the 90 females was
311,000, or an average of 3,477 to each fish. The first salmon was
caught on September 26 at Mann Brook and the last on November 2
at Great Brook. After these fish were through spawning they were
released in the lake,

On October 6 a trap was built at the head of Branch Pond, some 10
miles west of the hatchery; and on the 14th, after a heavy rain, 59
trout were taken. The season’s catch of brook trout is as follows:
‘Winkenpaugh Brook, 110; Great Brook, 14; Mann Brook, 1; total, 125,
Of these 37 were males and 88 females Dleven of the females were
spent before being captured and only 15 of the males were found to be
of any use.

The first eggs of the season were taken October 26; total for the
season, 105,146,

During the season there were distributed from the station: Land-
locked salmon, 143,481; sea salmon, 3, 908; Loch Leven trout, 21,468;
lake trout, 20,000 Von Belr trout, 36 ,803; brook trout, 5,600 rambow
trout, 400; total, 236,560, '

Nearly all of these were planted in New England waters and prinei-
pally in Maine.
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Landlocked-salmon and brook-trout eggs were distributed from the
station during the season, as follows:

Date. | Consignoo. Varioty. Numbor. Remarks.
1884, ‘
Jan. 23 | J.J. Armistead, Scotland........cccove Brook trott......... 20, 000 Reca\ivod in good
ordoer.
24 | W.H. Van Sickle, Bovang, N.J..c.....f...nt [ 1 Y, 10, 000 Do.
31 | Lieut. H. R. Lemly, South America....|..... QO ceronncnennnnn 3,000 | Did not sail; eggs

opened at Cen-
tral Station.

Fob. 10 [ocee0 coccvencrcenaccanarcsnaosacoraoac Landlocked salmon. 3,000 | Nothing henrd
from shipreent.
15 | W. Hamlin, Tuxedo Park Association, |..... [ U I 3,000 | Received in good
Now York. order.
15 | R. C. Alexander, Adirondack Leaguo |..... [ [ 5,000 : Do.
Club, New York, [
19 | Caleb Gilman, Calais, Mo...coooieiiai)enenn Q0 ceianmananonn 5,000 Rcco.]ived in bad
B ordaor.
20 | C.G. Atkins, Craig Brook Station,Me.| Brook trout......... 10, 000 ; Rmmlivod in good
order.
20 | Edmund Hayes, ‘R;‘esidont Wilmurt | Landlocked salmon. 5, 000 Do.
Club. Buffalo, N. Y.
20 | A.E. Adams, Boston, Mass....c.cee.-.
20 | W.L. Gilbert, Plymouth, Mass...... Do.
26 | Gardner Smith, Ragged Lake, N. Do.
28 | E. R. Howett, Ringwood, N.J ..
26 | W.T. Haynes, Onklmld, Meo...... Do.
28 | Henry Studor, White Corners, N.Y.. Do.
28 | Jobn 'G. Roberts, superintendent Sura. Do.

nac Inn Station, N. X,

The receipt of eggs at the station during the season was as follows:

Date. Consignor. Varioty. Number. ! Romarks.
1894.
Jan. 19 | F. X. Clark, Northvile, Mich Van Behr trout-..] 25,000 | Fair condition.
b S O . SRR E T ...| Loch Leven trout. 20, 000 Do.
20 do .. J Lake trout........ 50,400 - Good condition.
23 | W.F. Page, Neosho, Mo Rainbow trout....| 50.000 Bad condition.
Mar. 1, J. J. Arwmistead, Killywhan Station, Loch Leven trout.| 20,000 = All dead on ar-
Scotland. | rival,

Early in May the larva of the caddis fly was seen in the hatching
troughs, and during the month 31,745 landlocked salmon fry were
destroyed thereby. Other losses from the same cause were: Von Behlr
trout, 553; Loch Leven trout, 731; lake trout, 1,686. '

The fry and other stock on hand for month ending June 30, 1804, at
the station was as follows:

Iatching of— (Hntohing
Varietios. Fry, s -] of 1890
1803, | 1802, | 1891, |or oldor.
\
Landlocked 8alNON . ccoiaeveveeanssoasensstasensenncnnas 149,841 |........ 4, 650 | , 370 2
LAKO trOUL « e veeeevnarcensecevecesansosssnscsanssencnnonn 16,012 | veeecndiannnns ; ..
VO BoUrtroUt. cceeeeneenennoeccannsroommnresesscssonans 11,674 f...eoens 1,140}
Loch LoVen tTout. c. o ve.vereescrenneecsensoasensmasossnns 15,678 |........ 1,788
Brook tront.oeceenceieeerioeines vesesens R 263 [..oonnns
08Bl eeanerencensansrnrrranenaniesacenaamanasannns 198,306 | 263 | 7,684 ‘ 3,376 | 92
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The temperatures during the year were as follows:

Air, : Water.
Month. -

Max. | Min. | Max. | Min.

oF. | ok, 1 oF. | oF.

JUIY ceeeveennse- 95 60 76 67
Sorbomer 110 B | | &
: 78 ! 50

OCLODOT » e e eI 00 39 86 47
November - 55| 12 48 34
Deocember. . 0] a8 38 33
Fanuary ... 39| a2 34 82
Februury .. .es 427 a2 33 32
March ---.. oy e Tog 36 33
April . JON B 25 513 B84
May 82 @ 63 e
T 88! 52 LT 56

1

aBelow zero,

GLOUCESTER STATION, MA¢SACHUSETTS (A. C. ADAMS, MASTER 8CHOONER GRAMPUS,
IN CHARGE).

This station was in care of a custodian from J uly 1, being practically
closed until the arrival of Mr. Adams on October 9, 1893, at which time
the machinist and crew of the schooner Grampus were engaged in get-
ting the station in order for the season’s operations. Capt. A. C.
Adams resigned his position as master of the Grampus in order to
become fish-culturist and custodian of the Gloucester Station.

On November 16, instructions were received from the Commissioner
to begin work, and on that date three men were sent to Kittery Point,
Maine, to arrange for a supply of cod eggs. On the 18th of November
200,000 cod eggs were taken in Ipswich Bay, and 453,000 were received
from Kittery Point on the 20th. These began to hatch December 1,
with a mean water temperature of 42°. By the end of November
3,557,000 eggs were on hand.

The following table shows the number of cod eggs collected monthly
during the season, and the number of fry hatched therefrom and
liberated :

e | Number of

Month. Iilé{gn‘bg;lf)t fry hatehed

Tected and li%mr-

: ated.

November, 18%3 ............................................................ l 3,557, 000 1,574, 000
December, 1893« . euerenntninetaueein ettt ettt aan e 8.200,000 | 3,109. 000
January, 1864 ... ..| 16,421,000 5. 607, 000
February. 1804 .. ..l 16,126, 000 5. 300, 000
Masch s | oo | sl oo
My, 1804 .o 00000 636,000 [§ 884,000

A snowstorm occurred on December 10, and by the 14th the tem-
perature fell from 42° to 35°, retarding the hatching of all eggs taken
previously. The water density also was from 24° to 24.50, not enough
to allow the eggs to float after a few days’ development.
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Shipments of cod eggs to the Woods Hole Station were as follows:

Date. |Number. l . Metjlod.

February 10 | 1,110,000 | By messenger.
10 | 418,000 | By expresa.
1,159, 000 Do.
045, Quo Do.
450, 000 Do.
3, 827, 000

On April 16, 18,000 haddock fry were planted, and 1,500 on May 14.

Both haddock and cod eggs were taken March 21, and on April 7 the
two species hatched with a mean temperatare of about 37° for the 17
hatching days.

The entire number of codfish eggs collected during the season was
64,775,000, and of these 24,617,000 were hatched and liberated.

The lobster work was begun May 3, when 20 egg lobsters were
secured, from which 274,000 eggs were taken and placed in McDouald
hatehing jars. The whole number of egg lobsters obtained in May was
293, and these produced 3,757,000 eggs, of which 3,380,000 were hatched
and planted in the outer harbor oft Gloucester.

On May 18, Mr. Adams was detailed to work under the direction of
Mr. Richard Rathbun, assistant in charge of the division of inquiry
respecting food-fishes, and the lobster work was coutinued with Mr.
'W. P. Sauerhoff in charge.

The collections of egg lobsters in June amounted to 482, and yielded
6,630,000 eggs; from these, 5,953,000 young lobsters were liberated.

The whole number of egg lobsters purchased during the season to
July 1 was 775; whole number of eggs taken from these, 10,287,000;
whole number of lobsters hatched from these, 9,332,000; percentage
hatched, 90.7.

WooDs HOLE STATION, MASSACHUSETTS (JOHN MAXWELL, SUPERINTENDENT).

The fish-cultural work covered a period of elght months—from
November to the end of July.

Codfish.—Between February 9 and 20, 3,903,000 codfish eggs were
received from Kittery, Me., from which 1,254,000 fry were produced
and liberated in Vineyard Sound within twenty-four hours after hatch-
ing, The storage of brood cod was improved by placing live-boxes or
cars in the salt-water reservoir in the basement of the hatchery build-
ing, where exhaust steam from the pumps could be used if necessary to
heat the water in severe winter weather.

Flatfish.—Between February 13 and March 26 17 adult flatfish were
obtained by means of a fyke net set in Woodq Hole Harbor. These
yielded 2,227,000 eggs, which produced 1,795,000 fry: and the latter
well deposited in Buzzards Bay and Vineyard Sound. Both the cod
and flatfish were hatched in McDonald boxes and Chester jars, operated
by tide motion.
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Lobster.—The lobster-hatching season covered the months of April,
May, and June. From 4,026 egg lobsters 97,635,000 eggs were obtained,
but 14,500,000 of these were iu bad condition when placed in the hatch-
ing apparatus, and were turned out in the harbor on the fourth day.
Hatching began June 18 with a water temperature of 643° F, TFrom
the 83,135,000 good eggs, 69,066,000 fry were produced and liberated in
Vineyard Sound and Buzzards Bay from twelve to twenty-four hours
after hatching. The experiment of keeping lobster eggs in process of
hatching during the winter was again tried, with the following results:

Numbe v Number
When stripped. lell{’nber ofl‘leggsr h}ll;lb?r t)f days

of lobsters. o roduced. | 7Y+ | batching.

December, 1893.. 38 361, 000 225, 000 146
January, 18M ... .- . 38 426, 000 325, 000 129
February, 1894. ... . . 9 121, 800 95, 500 106

The above shows that lobster eggs can be handled successfully
during the winter, if the water temperature does not fall below 29° F.

A section of the basement under the hatchery was made into a res-
ervoir by cementing, etc. In this reservoir 7 fish cars were erected with
a capacity for storing 1,000 brood fish.

There were collected during the summer a large number of sea
plants, shellfish, etc., for the World’s Fair at Chicago.

The temperature of the water at the station during the hatching
season was as follows:

Month. Max. | Min. Month. Max, | Min.
°F. °oF, oT, o
DNecember, 1893...ccecereriannnns 48 36 || April, 1804 ... .l 47 39
January, 1804 ... e 37 33 || May, 1804 .. ... ... ) 48
February, 1894 .. .. 3¢ 80 || Jusle, 1884..eeucvutrninnnnnnn.n.. 87 58
March, 1884 cooeveiiieiiiinnnanans ; 41 82

DELAWARE RIVER SHAD-PROPAGATING STATION (L1EUT. ROBERT PraTT, U. S. N,
IN CHARGE).

On May 8 the steamer Fiskh Hawk arrived off Gloucester City, N. J.,
to commence the season’s work. The first eggs were obtained May 9
and the last June 7, during which time 9,651,000 eggs were taken from
395 fish. The number of fry produced was 5,768,000, and the number
of eggs transferred 1,500,000, All were deposited in the Delaware
River. The details of deposit are as follows:

Number of i
Date. fry or oggs. Locality.
May 16,1804, civrniinniiiiiiiniiiiiiiiincniiianen, 1, 609, 000 | Delawnre Watergap, Pa.
18,1894 - - ermneemmiace e nannns 800, 000 Do.
10,1804 . ceeneecriiiorriasinccitanicnntaccisanann 500, 000 | Port Jervis, N. Y.
19,1808 . comoeenenrecncaiiiiiitiie i iicaaas 142,000 | Gloucester, N. J.
22,1804, ciieieiircnctiicientecitrticictiaaanes 1, 102. 800 Lambertville, N. J.
2 1 S { "'.%9: ogg }Delawnre Watergap, Pa.
June 5,1804. cceininiiiiii it iiatiiaer e 400, 000 | Callicoon, N. Y.
I . S g al, ﬁg 883 2Dolawnre Watergap, Pa.
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The eggs were chiefly obtained, as in previous years, from Faunce’s,
Benunett’s, and Howell’s Cove fishing shores.

The water was muddy during the entire season.

The following table exhibits the take of eggs, temperatures, ete.,
during the season:

‘ Fish stripped. iNoon temperatures.

Date. oI I Number of AR
Male. | Female. . ©5E® Air. | Water.

! o1 "oy

26 26 1,425,000 w0 e

15 14 681, 000 ] 69

31 27 1, 492, 000 74 69

25 25| 1,112,000 G9 69

b 5 , 000 65 68

] 9 473, 000 67 68

12 12| 586,000 73 i 68

1 1, 544, 000 83 8

5 5! 221, 000 87 70

8 8: 2, 000 57 63

1 1 45, 000 63 50

1 1 40, 000 65 59

12 12 621, 000 78 85

8 8 483, 000 57 62

12 12 442, 000 82 62

10 10 469, 000 62 61

4 4 238, 000 50 61

5 5 241, 000 61 60
200 195 | 9,051,000

BATTERY ISLAND STATION, MARYLAND (W, Dk C. RAVENEL, SUPERINTENDENT).

The station was opened April 1, and preparations commenced for the
propagation of the shad. The collection of eggs began April 21, and
continued to May 19. There were taken during that time 39,770,000
eggs, from which 22,695,000 fry were hatched, and of these 22,645,000
were distributed as follows:

Placo of deposit. |. Number. ‘ Place of deposit. Number.
| . -
%“gf'l‘th Eagt River, Maryland.......... ' 1,200, 000 || Susquehanna River, Ponnsylvania..| 2,507,000
B k River, Maryland ..coeeenen .. 1,380,000 | Nanticoke River, Delawaro.......... 450, 000
ush River, Maryland........... -..| 630,000 || Brandywino River, Delaware........| 1,330,000
icomico River, Maryland...... 345, 000 {| Delaware River, Dhlaware...... 450, 000
T‘u} owder River, Maryland.... 450,000 || C Ponds, Washington, D. C. 40, 000
Cl"t ahoe River, Maryland..-... 450, 000 || Hudson River, New York...... ...| 5,414,000
c}:c_ater River, Maryland ........ 450, 000 [|-Delaware River, New York ......... 450, 000
s esapeake Bay, Maryland...... ...| 2,976,000 || Connecticut River, Connectiout ..... 1, 519, 000
usquehanna River, Maryland ....... 1,104, 000 || Palmer River, Rhode Island......... 1, 500, 000

During the season eggs taken, numbering 5,634,000, were shipped as
follows: To the Now York Commission, for the Hudson River, 2,000,000;
to. the Palmer River, Providence, R. I., 1,669,000; to the Connecticut
gsl;(gx(‘),ol,GI0,000, and to Chesapeake Bay (Battery Station, Maryland),

i .

The water was generally clear.
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The temperatures of air and water at noon during the season of
1894 were as follows:

Date. I Air. ’ Water. [i Date. Air. | Water.
H |
v, ' oOF
61 : 61
8 | a
71 87
68 67
67 a7
67 : 67
0 | e
08 1 67
60 ! 69
66 69
67 68
68 08
67 1]
70 70
66 69
62 69
67 69
64 67
4 69
74 70
668 08
62 64
58 57

On May 19, the last day on which eggs were taken, a severe storm
set in which lasted three days, and caused the worst freshet that has
occuried on the river since 1885, the island being under water for sev-
eral hours on the 21st and 22d. This made the season the shortest that
bas ever been known on the Susquehanna, the station having been in
operation only thirty-one days. After the freshet shad were caught in
considerable numbers off Spesutia Island and in the vicinity of the sta-
tion; but a careful examination failed to show a ripe shad between
May 24 and June 3.

On April 25 one of the spawn-takers used a striped bass for fertiliz-
ing some 60,000 shad eggs, there being no male shad on hand, aud on
May 3 they were all hatched. When placed alongside of other shad
fry hatched at the same time they seemed slightly different in color and
action, and as it is claimed that the milt will not live exposed to the
air more than a few minutes, it seems probable that the fry referred to
are genuine hybrids. ’

Experiment was made in canning roes of shad and alewives for fish
food for the rearing stations, but without success, the roes not having
been sufficiently cooked or steamed. It is thought that the work in
this line can be made a success if arrangements are made to do it early
in April, when the herring or alewife first come in and when the roes
are firm. '

BRYAN POINT STATION, MARYLAND (8. G. WORTH, SUPERINTENDENT).

Until preparations for the shad season began, early in March, 1894,
the property was in charge of a custodian. Mr. L. G. Harron, super-
intendent of the aquarium at Central Station, was sent to the station
March 7, and on March 27 the launch Blve Wing was put in commis-
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sion and assigned to the duty of carrying spawn-takers to fisheries
lying between Bryan Point and Qockpit Point, at the lower entrance
to Occoquan Bay.

The employees, with a few exceptions, were again housed in tents,
furnished by Gen. Albert Ordway, commanding the militia of the Dis.
trict of Columbia, and the use of such quarters was found beneficial.

Seining operations with the Fish Commission seine began April 5.

Indurated fiber tubs with drop handles were substituted for the tin
tanks formerly used for holding eggs in the boats and were found to
possess many advantages. Being without joints and hoops, they do
not fall to pieces or corrode, and they are good nonconductors of heat.
The tubs are 17§ inches in diameter and 8} inches high, with tops of
one-half inch white pine, to prevent splashing. Around the edge of
the top is attached a rubber packing of suitable elasticity and in the
center a 4-inch hole is cut to admit air.

The Fish Commission seine captured at Bryan Point 5,231 shad, of
which 466 were skins, skips, or immature fish. The ripe fish yielded
4,350,000 eggs. Only a very small number of fish were hatched at the
station. The total number of eggs obtained and the sources from
whence derived are shown in the following statement:

Chapman Point seine.... .. 2,007,000
Stony Point seine....... -~ 2,216,000
Tulip Hill seine......... -- 573, 000
Tent Landing seine................coooaaiioooo. 235, 000
Freestone Pointseine .........coo. ool 3, 249, 000
Bryan Pointseine........cooecmeoiocni i, 4, 350, 000
Gillnets. ... ceieee ittt iaieiicreeiataacceean 18, 763, 000

3 32, 393, 000

There were shipped to Central Station 32,254,000, which, on the day
following their receipt in Washington, were measured and their num-
ber found to be 27,334,000, the loss in transportation being attributed
chiefly to breakage of defective eggs. The eggs were packed in crates
and delivered daily by the launch or small boat at Marshall Hall,
whence they were taken in charge by Mr, F. H. Williams and carried
to Washington on the Mount Vernon and Marshall Hall steamers.
The season closed in early June, but shad continued to be abundant in
Fhe Potomac during June, July, and August, and some were observed
In September. For the greater portion of that time eggs of apparently
good quality could have been collected in large quantities.

CENTRAL S8TATION, WASHINGTON, D. C. (8. G. WORTH, SUPERINTENDENT).

From the beginning of the fiscal year until February 19, 1894, the
Superintendent performed the additional duties of acting assistant in
f?harge of the division of fish culture during the detail of the assistant
In connection with the World’s Fair at Chicago. He was also a mem-
ber of the examining board of the Civil Service Commission, and took
the general oversight of the aquaria in the absence of the superin-
tendent of aquaria '
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The purchase and shipment of various supplies for other stations of
the Commission were attended to by Mr. Worth, and numerous services
were rendered for other departments of the Central office. T'he number
of shipments of freight handled at the station was 618. The shad eggs
collected at Bryan Point are hatched in Central Station, as well as eggs
of trout, salmon, whitefish, pike-perch, ete., from distant stations of the
Commission. This is the shipping-point also for the fish produced at the
Fish Ponds in Washington, as well as for those hatched in the station.

A special carp-distribution pail, devised in October, 1893, has two small
rings soldered midway between the cars of the bandles. The openings
in the rings and ears provide a ready means of fastening on the lids.

The cement used in repairing aquaria at.the station is made aceord-
ing to the following formula: Putty, 4 pounds; litharge, 1 pound; red
lead, 1 pound. The litharge and lead are kneaded into the putty. If
the mixture should e too dry, linseed oil is added, drop by drop, until
the desired consistency is secured. The cement may be darkened by
asphaltum or lampblack. It requires several days to set.

For drilling glass, a file is fastened in a handle and the free end is
ground on three faces with a g-inch bevel to a sharp point. ¢ Bor-
tine” or ¢ glass-bore” is used as a lubricant in drilling.

In February, 1894, the office of the Commission was moved to the
Atlauntic Coast Line Building, corner of Sixth street and Pennsylvania
avenue, and the first floor of the Central Station was used for storage
during the repairs to the roof and upper floors. The work was com-
pleted and the office reinstated late in June.

In February, 1894, arrangements were made to discard the open
water supply tank at the west end of the third-story hall. A safety
valve was first connected with the iron piping supplying the hatching
tables, and was found available as a temporary expedient during the
hatching of some whitefish eggs. This was soon afterwards replaced
by a 3-inch Watson water-pressure regulator, which proved entirely
satisfactory. The regulator may be found useful at Alpena and other
stations taking water by gravity.

In the spring of 1894, Superintendent Worth prepared 173 photo-
graphic prints from negatives of fishery and fish-culture subjects made
for the World’s Columbian Exposition, and these were sent to Dr,
Ernst Ehrenbaum, Kgl. Biologische-Anstalt, Helgoland. Of similar
illustrations, 36 were prepared and forwarded to Dr. Nicolas Borodine,
Uralsk, Russia. 1llustrations and explanations of the methods of the
Commission in shad culture were also furnished to Mr. C. B. Hudson.

On June 27 the superintendent commenced an examination of the
McDonald patent fishway at the Great Falls of the Potomac River to
determine its condition and the number of fish ascending. A prelimi-
nary report was made, which was approved, and formed the basis of
operations and expenditures,

- The application of air for oxygenizing water in which living fishes
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are kept has been a subject of experiment since the fall of 1888. Ref-
érences to this use of air will be found in the bulletin for 1890 and in
the report for 1893. The first object of the experiments was to thaintain
fishes in salt-water aquaria without circulating the water. Rubber
tubing, pricked with pinholes, to liberate air, was tried without satis-
factory results. Section of dead grapeviue, cornstalk pith, and twigs
f)f various trees were substituted, with little improvement. Sponge,
Inserted in small openings in rubber tubes, also gave poor results.

Finally it was discovered, as detailed in the report for the preceding
fiscal year, that twigs of the American linden or basswood furnish per-
fect liberators, and the difficult problem was solved. The liberator plugs
are wade from wilted or dead boughs of any size greater than } inch
In diameter. The bark is removed and the wood seasoned. It is then
cut by a saw with very thin blade and fine teeth into sections } inch to
3inchlong. The plugs are made from % to § inch in diameter by forcing
them through a round belt-lacing punch. The ends of the plugs may be
8moothed with the finest sandpaper. The liberators continue useful
from a few days to several weeks, according to the amount of grit
entering the circulation. They were inserted in sectioms of &-inch
Tubber tubing.

In January, 1894, a Bishop & Babcock air-compressor of large sizo
Was introduced to furnish air for the aquaria in Central Station through
8mall iron pipes. It delivers air under pressure of from 5 to 8 pounds
per square inch. The water or power cylinder is 4% inches in diameter
and 8% inches long; the air cylinder, 5} inches by 84 inches. Strokes
per minute, 6%, delivering 1,405.13 cubic inches of air under a pressure
of 7 pounds per square inch, a rate of 364.8 liquid gallons per hour,
equivalent to the flow of salt water through the aquaria. At delivery
P?ints, }-inch brass jet cocks were inserted into the 3-inch conduit
Piping. To the jet cocks were attached sections of 4-inch rubber
tubing, and air liberators were inserted in the free ends of the tubing.

The air circulation proved so successful in the aquaria as to lead to
the addition of an air pump to the steam plaut on car No. 3, in August,
1893, and the result was equally good. It has been demonstrated that
as mmany fish can be transported in the same bulk of water by air circu-
lation as with water cirenlation.

In December, 1893, a practical test was made of the practicability of
hatching floating eggs by means of air circulation. Cod eggs and sea
Wwater were obtained from the (iloucester, Mass., Station, and two ship-
m?nts of eggs out of eleven produced fry.

The eggs were placed in universal hatching jars and the jars were
:gl(;)edded about two-thirds of their height in a mixture of crushed ico
Watesraltt’ the upper third being fr‘ee and exposed to a s.trong ]‘ight. The
at the lelgjperature wag kept uniformly at 38° Ir, Al‘l‘ was 1.ntrod}1(;ed
ator ;: om of e:.Lch jar through a rubber tube provided with a liber-

. was believed that the experiment would have been wmore
F.R.94__3
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satisfactory if pure sea water had been available to make a complete
change of water every third day during the hatehing process.

Advantages claimed for the air-circulation process are: (1) Thorough
aeration, (2) active movement of the eggs, (3) light, (4) ability to keep
eggs in sea water of proper density and at a uniform temperature, (5)
cconomy of labor and apparatus, (6) increased comfort to hatchery
employees, (7) economy and improved quality of water, (S) reduction of
cost of pumping, (9) iucreased facility in removing dead eggs, (10)
increased cleanliness and absence of wet floors, (11) economy of space
in the hatching room, (12) improved facilities for observing the condi-
tion of eggs and fry. Hatching operations could be carried on in jars
on the cars en roure or on board ship. ’

Two lots of pike-perch eggs were received from Put-in-Bay Station
May 4 and 5,1894, with a loss of about 90 per cent. Those received May
5 were in a temperature of 620 K, They were allowed to Tise to 62° and
placed in water at 68°, when hatching commenced at once.

On December 28, 1893, Superintendent Seagle sent from Wytheville,
Va., 10,000 rainbow-trout eggs of different ages for use by Prof. W. K,
Brooks, of Johns Hopkins University, in his studies of the develop-
ment of fins. The young cod hatched at Central Station were also
shipped to Professor Brooks, together with three universal hatching
jars, complete.

Central Station is credited with furnishing for distribution the fol-
lowing fry:

No. of fry
Species, Place whero eggs were collectod. dig-

tributed.
FS ] 1 I BryanPoint ....coivenaean.. ... 21, 082, 000
Whitefish......... e Putein-Bay ool 3, 800, 600
Landlocked salmon | GreenLake................. .. 2, 500
Brook trout....... . Northville and Green Lake 19, 600
Rainbow trout......... Wythoville and Neosho. .. -- 22, 000
PiKe POrCh e e e e et Put-in-Bay «cooeeiiieiinnnnnna... 75, 000
Total coee i 23, 001, 000

Of rainbow-trout eggs produced at Wytheville and Neosho 104,537
were reshipped to applicants in Baltimore, Md., Canada, Belgium, and
France, as shown in the details of distribution. Of species forwarded
from the Tish Ponds, World’s Fair, Green Lake, Quincy, Wytheville,
Neosho, Havre de Grace, and Put-in-Bay stations, 1,236,704 individuals
were received and most of them were distributed.

Aquanta, CeNTrAL STATION (L. G. HARRON, SUPERINTENDENT).

At the beginning of the fiscal year the superintendent was on detailed
duty at the aguarium of the Fish Commission at the World’s Columbian
Iixposition, and remained in that service until October 30,1893. Prepa-
rations for restocking Central Station aquaria began November 5, and
on November 12 a collecting trip was made to lower Chesapeake Bay.
Fish had left the inlets and shallow bays owing to cold weather, and
very few specimens could be collected,
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In February, 1894, during repairs to the aquaria, the fish were trans-
ferred to the outside supply reservoir and air currents were introduced,
but all of them died during spring and summer. The superintendent
was detached for duty at Bryan Point until after the close of the fiscal
year,

The water motor, introduced in May, 1893, to pump salt water into
the storage tank, works satisfactorily and at much less cost than the
gas engine previously used. A line of -inch iron pipe was extended
from the air compressor to establish air circulation in the aquaria.

Goldfish spawned in May and the eggs were lLatcled in tubs of
8tanding water; the fry were reared in small “balanced” aquaria.
Eggs of the paradise fish were hatched and the fry reared in the same
way. Common darters (Bolcosoma olmstedi) spawned in May and the
eggs were eaten by the adult fish. Among the marine species some of
the mummichogs (Fundulus) spawned in June and a number of fry
were produced, but they were devoured by the adults.

Adult grayling, brought from the World’s Fair November 3, 1893, to
the number of 44, were kept with the loss of only 4 uutil February 17,
1894, when they were transferred to the Wytheville, Va., Station in
excellent condition. About 50 young brook trout, reared from fry
exhibited at the World’s Fair, were transferred to the aquaria at Cen-
tral Station November 5, 1893, and held without loss until March 5,
1894, when they were from J to 6% inches in length. They were planted
at Leesburg, Va. Some anemones from the Pacific Coast, exhibited four
months in the aquarium at Chicago, were transferred to Washington
November 6, 1893, and lived in salt water with air circulation until May,
1894, when they were killed by high temperature.

The mortality among marine species is merely nominal, and fresh-
water fishes, with the exception of the Salmonida, wlich ¢can not endure
Summer warmth, are successfully maintained.

Fisir PoNps, WaAsSHINGTON, 1. C. (R. HESSKL, SUPERINTENDENT).

The following yearling fish were taken from the ponds in November,

and distribution ot them made through Central Station: Carp, 51,802;
tench, 10,022 ; golden tench, 431; goldfish, 8,427; golden ides, 1,947;
black bass, 12,330; shad, 1,000,000.
. On the night of October 12 a strong wind blew up, which developed
Into a hurricane by morning, and forced the water from the bay into
the Potomac, Toward ovening, at high tide, tho water rushed over
the banks and flooded all the large ponds containing carp, black bass,
and tench, and for eight hours the water was on a level with the base
of the office building. The water thus became brackish, and about
1,000,000 yearlin g shad were swept into the Potomac somewhat earlier
than originally intended.

Ides.—Early in March the old ides were transferred to the hatching
ﬁ?n(ls, where they began to spawn on April 20, Subsequently the frost

illed over 20,000 eggs, and ouly about 40 young ides were saved.
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Black bass.—Both kinds of the black bass were raised—the large-
mouthed and the small-mouthed. On April 1 they were placed in their
respective hatching pounds. The small-mouthed bass spawned April -
23, and the large-mouthed one week later, On May 8 the first young
bass of both species were seen. The large-mouthed variety soon
increased to about 60,000, while the small-mouthed did not produce
over 4,000 eggs. Soon after May 10, the young hass were placed in the
north pond and the old ones retained in the hatching ponds. The bass
were fed on live food, 500,000 tadpoles and 400,000 young carp being
placed at their disposal.

With the arrival of the warm weather the natural consequences of
the October flood could be seen. Grasses and other water plants, the
geeds of which had been carried into the station by the high water,
grew very rapidly into a dense mass of vegetation, which had to be
removed over and over again to prevent their interfering with the
growth of the young fish. There also appeared at the same time
two kinds of Notonecta and Nepa, both insects being very injurious
to young fish. Daily efforts were made to destroy them, but without
success, :

Notwithstanding the abundance of live food, the young large-mouthed
black bass commenced to attack each other, thereby causing a decrease
in the number of young fish; and how to remedy this is a problem yet
to be solved.

Carp.—The leather and scale varieties were raised in the new pond,
while the blue carp were placed in another pond. The carpin the new
pond suffered from the insects above referred to.

Tench.—This species was hatched and raised in the south pond, and
the golden tench in a smaller pond. Compared with former seasons,
the young fish grew very fast.

Pike perch.—A number of transport cans full of this fish were trans-
ferred to the new south pond, but the fish all died on account of the
too warm water, the pond being but one foot and a halt deep.

The shad hybrids also died from the same cause.

WYTHEVILLE STATION, VIRGINIA (GEORGE A, SEAGLE, SUPERINTENDENT).

The product of this station during the season was as follows:

Species, Tgps. Yry. llYourlings.

}%ﬂirllibfwgmﬂt --------------------------------- 104,500 | 15,000 00, 640
P L V.Y S 20,750
Black bass.... s ;0
Carg ...................... 700
GOlAfiBh e veeiaie e 2,640

Of the rainbow trout 230,000 egygs were collected from the brood
stock at the station, 114,000 were received in Jannary from the Neosho
Station, and 10,000 from the Troutdale Iish IFarm, Mammoth Spring,
Ark., making in all 374,200 eggs. Of this number, 180,360 were hatched
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at the station, 104,500 were shipped to Central Station for foreign ship-
ments, and 80,040 died during incubation. From the native rainbow
trout 10,000 eggs were shipped to the station from Hoopa Valley,
Califoruia, on March 24, and arrived at Wytheville April 2; but as all
the eggs hatched en route the shipment was a total loss.

From 135 black-spotted trout at the station there were collected
12,000 eggs, but owing to the lack of milt only 500 were saved. The
propagation of this species has been tried at the station the past two
seasons, but without success. The sexes do not mature together, the
male having passed out of season when the female comes in.

About November 5 the rainbow trout commenced to spawn and
ceased about February 20. Many of the older rainbows did not spawn
this season from some unknown cause. The brood stock of rainbows
consists of 5,400 fish, of which 1,000 are from 6 to 12 years old; 3,200
are 2 years old, and 1,200 are 1 year old. Very few of the 2-year fish
produced eggs this season. Of rainbows, there wero distributed this
year 90,320 yearlings, 320 adults, and 15,000 fingerlings. Ifish of a
summer’s growth were distributed as follows: Rock bass, 20,750; black
bass, 40; carp, 790; goldfish, 2,649. The goldfish commenced spawning
this year March 24, and the carp April 27.

From the rainbow-trout eggs hatched at the station the past season
there are on hand, in good condition, 80,000 fingerlings. The bulk of
these fish are being reared in the troughs ¥here they were hatched.

The maximum and minimum temperatures of air and water during
the months of November (twenty-six days), December, January, and
February (twenty days), were as follows:

Temporaturoe (air).

Max. | Min. | Mean.

o F. oF. °F.

Twonty-aix days in NOVOWDOT..coureereaancenssiemrernreaamaccoseccosenenen 60 18 4018
DIOCOIADOT - eeeneeesceeenenenvmnnnnsnameesnecassnrnennnensnaamenraamanssnanes 58 12| 304%
TODUBTY ¢ e eeseneeeeeeannenamaramen e e amcsnsanssanansseeasennaaannnaens 58 12| 3032
TWENLY Aayn in FeDIUATY . ceen ouenererasssanseaacassssosmemansassacce s . 58 12| 8738
R 207 S ST PRPPPR 64 53 | 638

Pur-IN-BAaY STATION, Onio (J. J. STRANAIIAN, SUPERINTENDENT).

The work of this station during the year was chiefly confined to the
Whiteﬁsh, pike perch, and lake herring. The egg-collecting season for
whitefish and herring was one of the worst in the history of the com-
mercial fisheries of Lake Brie. A very severe gale set in on Novem-
ber 12, which lasted, with the exception of November 16 and 20, to the
close of the spawn-taking season, thereby greatly interfering with the
collecting work.

Whitefish.—The first whitefish eggs were taken November 7, and the
last November 29. The places and the number of eggs takeu at each
were: North Bass Island, 24,780,000; Middle Bass Island, 4,800,000;
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Put-in-Bay Island, 5,190,000; Kelly Island,2,880,000; Last Sister Island,
1,260,000; Toledo, 140,000; total, 39,050,000.

Herring.—The first herring eggs were taken November 12, and the
last November 26, TFrom Put-in-Bay Island were received 31,000,000;
from North Bass Island, 22,000,000; total, 53,000,000. Both kinds of
eggs were, as o whole, of poor quality, owing to the difficulties under
which they were obtained.

The work of penning live fish was a failure. There were penned only
82 fish, over one-half of which were males.

Only 45,000 lake trout eggs were collected during the season, and
they were in such poor condition that but few of them hatched.

In the hatching, extensive and careful experiments were made with
cone-shaped tubes as compared with the straight ones in general use.
Eggs taken on the same day by the same person were mixed in a tab,
and McDonald jars with open tops were fitted with the two styles of
tubes and filled with these eggs. The percentage of loss was found to
be much less with the cones than with the straight tubes. The per-
centage of loss after eye-specks were formed in the eggs was almost
nothing with the cones, while it was considerable with the straight
tubes. Like experiments were made with pike-perch eggs and with
like results.

The cones were made at the station of tin, 6 inches long and 1 inch
in diameter at the large end. Sections 6 inches long were cut from the
lower end of the straight iron tubes, the cones centered and soldered
on, after which all was coated with asphaltum,

Pike perch.—The season for collecting eggs of this species was
very good, and 293,845,000 were obtained fromn the following grounds:
North Bass Island, 80,580,000; Put-in-Bay Island, 61,030,000; Dort
Clinton, 100,725,000; Catawba Island, 3,400,000; East Sister Island,
21,760,000; Sandusky Bay, 26,350,000,

Of these, 248,965,000 were placed in the station, and 44,880,000 in
the Sandusky station of the Ohio Fish Qommission for the pike-perch
season, the United States Commission having taken possession April 5.

On April 15, a series of experiments was commenced for the purpose
of preventing the sticking together of adhesive eggs. TFollowing the
directions of Prof. Jacob Reighard, of Michigan, in 1 quart of dry corn-
stareh, dissolved in 5 gallons of water, was placed, after impregnation
and 3 minutes interval, 1 gallon of pike-perch eggs. In another vessel
was placed finely dissolved swamp muck in a solution of abouf the
consistency of porridge, 2 quarts of this to 10 gallons of water, and in
this were put 3 gallons of eggs. The spawn-taker making this experi-
ment brought in 1 gallon of eggs in starch, and 2 gallons in muck. He
reported that it was more work to keep the eggs free with the starch
than under the former plan of constant stirring until the adhesive
tendency disappears; as in the one case the eggs need attention only
while being freed, while in the other they must be almost constantly
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stirred until the station is reached. He reported that the muck entirely
prevented adhesion, and gave no trouble whatever. After arriving at
the station both lots were examined and then placed under running
water as usual. The current carried over nearly all of the starch and
a considerable portion of the muck. About twenty-four hours after
being taken the two lots were separately removed from the kegs, passed
through a screen with meshes large enough to admit of the passage of
a singlo egg, when it was found that there were practically no lumps in
either case. They were then put into a screen box with mesh fine
enough to hold the eggs and all the muck was washed out, there being
no starch remaining. Examination was made of both lots with the
microscope, which showed minute particles of muck and starch adher-
ing thickly all over the outer membrane of the eggs, thus preventing
adhesion. Both lots showed a nearly equal percentage of good eggs,
the muck eggs being slightly the better. In the starch solution 11 jars
of eggs were taken; in the muck, 32. The muck was preparcd by
taking black muck from the shores of a pond near by, thoroughly mix-
ing to a very thin solution with water, letting the vessel set about half
a minute to settle out the coarser and heavier particles, then decanting
off the water, holding the fine particles in solution, which was left to
settle, when the nearly clear water was poured off, the muck being then
rubbed through a fine wire screen, when it was ready for use.

An experiment was also made in hatching yellow-perch eggs. The
eggs (73,000) were taken, April 27, from a fish weighing 9 ounces, and
were at once impregnated, the milt of two small males being used.
They were put in a Mc¢Donald jar and worked with a small amount of
Water, being thoroughly feathered twice a day or more. Iye-specks
showed on the ninth day, and the fry hatched May 12, There was not
1 per cent of eggs in all which did not hatch.

Experimonts were made in feeding the pike-perch fry to prevent
cannibalism. One hundred thousand fry ten days old were placed in
each of three kegs, each supplied with running water; one was entirely
darkened; the fry in tho second were freely fed on, graham flour, and
the third lot were left to themselves. The kegs were setup May 14, The
darkened keg was opened on the 17th and agaiu on the 19th, and but
very few ¢ doubles” were found—not over 1 per cent. The fry were
light colored, and not as vigorous as those which had been in the light.
013 the 21st the keg was again opened, and a large percentage of the fry
};‘?“‘g dead, the experiment wasabandoned and the live ones planted.

lere was a perceptibly greater mortality through cannibalism in the
%(eg wherein the fry were not fed than in the one where they were, but
it was considerable in the latter, although they seemed to eat the
graham flour freely and remain healthy.

These experiments show that pike-perch fry can be held for two or
three weeks for the purpose of facilitating shipment by providing
awple tankage facilities, feeding often, and keeping the tanks moder-
ately dark when the fry are not feeding.
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Distribution and deposits of eggs and fry were made from the station,
as follows:

‘Whitefish eggs to Central Station, Washington, I. C., 4,000,000; to
Clayton, N. Y., State Fish Cowmmission, 6,000,000.

Pike-perch eggs to Central Station, Washington, D. C., 3,700,000; to
Constantia, N. Y., I'ish Commission, 5,000,000; to Sandusky hatchery,
10,000,000,

Plants of fry were made in Lake Lrie as follows: Whitefish, 21,710,000
herring, 30,005,000; pike perch, 132,000,000; lake trout, 121,000; yellow
perch, 70,000,

Pike-perch fry delivered to United States Fish Commission (car No.
4), 24,300,000; to Ohio Ifish Commission, 18,900,000; to John Fitzgerald
(Winnow Point Club) at Put-in-Bay Station, for Mud Creek Bay, Ohio,
2,500,000,

NoRTNVILLE STATION, MICHIGAN (I. N. CLARK, SUPERINTENDENT).

During the first half of the year there were completed two large
ponds fed by pipe and race from the reservoir at the station, and twelve
small rearing ponds were reconstructed. Drainpipes were introduced
to all the remaining ponds, making it possible to draw each pond
separately into the sewer.

The following table shows the number of each kind of fish on hand
at the station July 29, 1893:

Hatching of tho year.

Kind. 1880,

1803. 1892. 1841, or pre-

! viously.
Brook trout. ... ... s . 3, 575
Von Behr tront............ 2 ks 900
Loch Leven trout.. 1,700
Black-spotted trout........ ..o T 500 a0 L
Lake troutte.cee e ereeenniiii i 5, T00 |- oveee e

2 i 1:;4,oool' 7,800} 1, 240 7,175

There were not as many eggs collected this year from the parent
fish at this station as in prior years, owing to the small number of
breeders, a large portion of the stock fish having bLeen shipped to the
aquaria at the World’s Fair.

Brook trout.—TFrom 548 old fish (277 females and 271 males) 163,820
eggs were obtained, and from 3,106 yearlings (1,901 females and 1,205
males) 250,125 eggs, an average of 132 eggs to each fish. There were
retained for hatching 228,945, and 185,000 cggs were shipped as fol-
lows: Troutdale TFish TFarm, Mammoth Spring, Ark., 5,000; John G.
Bailey, Rogers, Ark.,5,000; secretary of Hampshire Trout Club, North-
ampton, Mass., 10,000; Vermont Fish Commission, 20,000; Nebraska
Irish Commission, 20,000; Minnesota Fish Commission, 20,000; A. P.
Muzzey, New Richmond, Wis., 5,000 ; consul of Switzerland, at Havre,
France, 20,000; Wytheville, Va., Station, 20,000; Duluth, Minn., Sta-
tion, 20,000; Neosho, Mo., Station, 20,000; Central Station, Washington,
D. C., 20,000,
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Of yearlings, 29,100 were sent ouf, mostly to parties in Michigan,
Pennsylvania, and New York. Six thousand fingerlings were shipped
to persons in Michigan and Indiana.

When the brook-trout fry were 2 months old they began to die, and
the loss continued as long as any of the fry were on hand, or until

‘about July 1,1894. It is thought that this Joss was caused by the fact
of the parent fish being discased, a parasite attaching itself to their
gills. About the beginning of March, when the disease was discovered,
the fish were apparently clean, and from fifteen to thirty minutes after
being attacked they would die. From early in March until in May over
3,000 of the parent fish, mostly from those 2 years old, died.

Von Belr trout.—Between October 31 and December 23 there were
taken 235,000 eggs. Of these, 135,000 were distributed as follows:
Troutdale Fish Farm Company, Mammoth Spring, Ark., 5,000; kK.
Chagzari, City of Mexico, Mexico, 20,000; R. I3. Tollett, fish commis-
sioner, Sheffield, Mass., 20,000; Minnesota I"ish Commission, 20,000;
Vermont Fish Commission, 20,000; Wyoming Fish Commission, 15,000;

~Green Lake Station, 25,000; Neosho Station, 10,000.

From the 24th of January to the 29th of March 14,972 fingerlings
were distributed to parties in Michigan, Indiana, Ohio, Wisconsin,
Towa, and Xentucky.

TLoch Leven trout.—Of this species 205,500 eggs wero taken between
October 30 and December 30. Trom these the following distributions
were made: California I\ish Commission, 20,000; Minnesota Iish Com-
mission, 20,000; Green Lake, Me., Station, 20,000; Leadville, Colo.,
Station, 10,000; 1&. Chazari, inspector-general of pisciculture, City of
Mexico, Mexico, 25,000.

Yearlings distributed, 10,600; fingerlings, 24,000,

Lake trout.—Eggs numbering 2,663,000 were received at the station
during the season from Alpena, Mich., and 21,099 from the World’s
Fair on the 1st of November. Distributions of these eggs were made
between January 17 and 19, as follows: Caledonia, N. Y., hatchery,
300,000; L. A. Brackett, fish commissioner, Winchester, Mass., 100,000;
8. 8. Watkins, superintendent Minnesota Fish Commission, St. Paul,
100,000; A. M. Musser, Salt Lake City, Utal, 100,000; C. C. Warren,
fish commissioner, Roxbury, Vt., 300,000; Nebraska State Fish Com-
mission, 100,000; R. E. IPollett, fish commissioner, Sheffield, Mass.,
100,000; Green Lake, Me., Station, 50,000; Put-in-Bay, Ohio, Station,
125,000; World’s Fair, 54,000, Of this latter number, 21,099 were
Teturned to the Northville Station November 1.

The number of fingerlings distributed between June 13 and 26 was |
102,000: C. N. Clark, Cape Vineent, N. Y., 30,000; Lake Huron, off
Sugar Island, 40,000; Lake Huron, oft Alpena, 30,000; 1. C. Dayton,
Kalamazoo, Mich., 2,000.

Yea-rlings distributed, 19,423, to parties in New York, TPennsylvania,
Ohio, Michigan, Indiana, and Montana. There were deposited in Lake

uron, near Alpena, Mich., 145 fish, 1, 2, and 3 years old.
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Black-spotted trout.—The number of this species on hand April 1 was
927 of those coming 3 years, and 1,400 of those coming 2 years old.
The 3-year-old fish were in excellent condition, but only 62,500 eggs
were taken, and for some unknown reason these did not do well, as
only about 20 per cent of very weak fry were produced, and nearly
all of theimn died before they commenced to take food readily. Toward .
the close of the season nearly all the 2 and 3 year old fish died.
This was caused by handling them while taking spawn during the very
warm weather in May, and partially by the same disease which attacked
the brook trout.

Salmon.—There were received from the World’s Fair 40,000 Pacific
Coast salmon eggs in very good condition, from which a good percentage
hatched. After the sac was absorbed they were planted near Monroe,
Mich., in the Rasin River, a tributary to Lake Erie. On April 30 there
reached the station from Fort Gaston, Cal., 100,000 Pacific Coast salnon
cggs, but on opening the package they were found to be all rotten.

Trout were forwarded from the Northville Station to the World’s
Fair, as follows: '

Brook, 2 and 3 years old, 100; 1 and 2 years old, 100; yearlings, 300;
fingerlings, 2,000. i

Von Belr, 4 years old, 50; fingerlings, 2,000,

Loch Leven, 4 years old, 50; fingerlings, 2,000,

Black-spotted, 2 years old, 50,

Grayling, wild, 189,

Trout delivered to Michigan Fish Commission: Lake, 1 year old, 25 5
black-spotted, 1 year old, 25; 2 years old, 25; grayling, wild, 10.

On January 16, 20,000 rainbow-trout eggs were reveived from the
Neosho Station, in fair condition. The loss in hatching these and up
to the time of the absorption of the sac was 5,000, By the end of the
year 8,000 more were lost, leaving 7,000 fingerlings on hand in good
condition, which are held for distribution when a year old.

The following table shows the number of eggs, fry, and fish of each
species on hand at the end of the year (June 30, 1894):

— — I

Kind. Eggs. ‘ Fingerlings. ! 1 year old.

Loch Leven trout

|
Brook tromt .. .....ooeeiiiiiiiiii et iae e 228, 04¢
Lakeo trout................ ' ‘

ALPENA STATION, MiciiGaN (F. N. CLARK, SUPERINTENDENT).

The operations of this station during the season were, as in previous
years, devoted to the collection of whitefish and lake-trout eggs. The
work of securing these commenced about November 1, and continued
during the month. The fishing was confined to fewer grounds than
formerly, and the severe weather during the spawning seasons of these
two species of fish interfered greatly with the work.
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In September spawning outfits were sent to Thunder Bay and Middle
Islands, and other arrangements were made for collecting shoal-trout
eggs for the United States Fish Commission exhibit at the World’s
Fair, but very few eggs were collected during the month.

Early in October 96,000 shoal-trout eggs were received at the station,
54,000 of which were shipped by express to the World’s Fair on the
Gth, and 42,000 to the Northville Station by boat to Detroit on the 11th.

Lalke trout.—During the latter part of October 368,000 eggs of the lake
trout were received at tho station, and 160,000 of these were shipped
to Northville. During November 1,316,000 eggs were received, and
these, with the 208,000 on hand at the end of October, were sent to
Northville, and 1,000,000 were taken direct from Charlevoix to North-
ville. All the lake-trout eggs sent from Alpena to Northville were from
fish taken in gill nets on the Big Reef in Lake Huron, near Alpena,
and from reefs in Lake Michigan near Charlevoix, Mich.

Wihitefish.—The first whitefish eggs, about 1,000,000, were received
on the 9th of November; 19,010,000 were received during the month.
The loss on these was 230,000, There were 6,590,000 eggs received in
December; there being in all at the station at the close of the month,
in fair condition, 24,320,000. Of these, a loss of 820,000 took placo in
January, leaving 23,500,000 on hand, January 31,in first-class condition.

On the 17th of February 10,000,000 whitefish eggs were sent to
Duluth Station by car No. 1, and on the 24th of the same month
200,000 were shipped to R. Ii. Follet, fish commissioner, Sheffield, Mass.
The loss on eggs during February was 250,000; leaving 13,050,000 on
hand in first-class condition. There was no loss on the eggs on hand
at the station during March.

The first fish hatched on the 6th of April and the last on the 30th.

Deposits of whitefish fry were made as follows:

.
Date. Poiuts of doposit. :I\“?i)g})l?.r of
——— JR— JE— S
Apr. 16 Lake Huron, noar Fast Tawas, Mich.e.oruieeersiiiisiiiioniiannieneecaeeees 1,000, 000
18 | Whitefish Lako, near Corinne, Mich........ ...l 2,000,000
24 | Lake Huron, north of Thundoer Bay Island. 1, 050, 000
25 | Lake Huron, near Sturgeon lofut -......... 1, 000, 000
28 | Lake Huron, near Miller Point .......... 1, 000, 000
Ma 27 | Lako Muron, Detour Passage..........-. 1,500, 000
¥ 2| Lako Michigan, near Manistique, Mich.. ... 2,000,000
X Lako Michigan, near Charlevoix, Mioh....ooceeeriemreiianiriieerecciennan. 2, 000, 000
Lako Michigan, Epaufotte and Naubinway ...e cesevecessreecrsiancasssneecns 1, 500, 000
LOAL. ..t eiseenececceecacaonsmnassaaranasoaancseeiesaataanaaeaaeens 13, 050, 000 -
———

" The maximum and minimum temperatures of the water at the station
or the mouths given were as follows:

Month. Max. | Min. Month. Max. | Min.
No: oT, o1, o . oT.
CoomDeT 1803, e d0| 33 | March,1804. ociieeiieiiiieaeee. 37 33
anuary, Jante U B3| B3 | April, 1884..oonaieennilllIIT # 4
g y Tt teseecceetiens e . e S, to the 10th....covaeten
February, 1804 1000001100000 b I | Moy, 1833, to the 10th.
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Dururi StaTION, MINNESOTA (8. P. WIRES, SUFERINTENDENT).

Dr. IR. O. Sweeny, sr., tendered his resignation as superintendent to
take effect July 31, 1893. The resignation was accepted. Mr. S, P,
Wires, foreman of the station, was promoted to the position of super-
intendent.

The work at this station was confined during the yecar to the propa-
gation of the whitefish, lake trout, brook trout, and pike perch.

Whitefish.—Between the 1st and 18th of November 750,000 eggs were
collected: 500,000 from Siskowit Bay, Isle Royale, Mich., and 250,000
from Willey Island, vicinity of Bayfield, Wis.; and on February 22
10,000,000 eggs were reccived from Alpena Station. These 11,500,000
eggs produced 10,190,000 fry, which were deposited as follows: May 2,
Raspberry Bay, Wisconsin, 2,000,000; May 2, Lake Superior, vicinity
of Iron River, Wisconsin, 2,000,000; May 7, points between Duluth
and Iron River, 2,000,000; May 11, Lake Superior, vicinity of Bayfield,
2,000,000; May 14, Lake Superior, vicinity of Isle Royale, 500,000,
May 18, Siskowit Lake, Isle Royale, 1,000,000; May 19, Lake Superior,
vicinity of Fish Islund, Isle Royale, 490,000; May 19, vicinity of station,
200,000,

Lake trout.—The first lake-trout eggs ol the season were collected at
St. Ignace Island and Kings Bay, Ontario, September 25, and the last
at Bayfield, Wis., November 17. Collections were made as follows:

St. Ignace Island, Ontario . .....oovesineees e on.... 973, 400
Kings Bay,Ontario...... ... ... .. . ... ......_. 729, 650
Iishermens Home, Isle Royale, Mich ........_.._... 163, 800
Grand Portage, Minn..... ... .. ... . .. ... .._.... 437, 300
I"ish Tsland and Rock Harbor, Isle Royale, Mich. ... .. - 295, 950
Wriglt Island, Isle Royale, Mich ........ . ... _.___ 180, 000
Washington Harbor, Isle Royale, Mich..... .....__... 270, 000
Port Arthur,Ontario..__..... ... ... .............. 199, 900
Bayfield, Wis veveeeeeeenoon v, 410, 000

Total . ..ot e e, 3, 660, 000

From these were obtained 2,540,000 fry, which were planted in Lake
Superior in many localities in M ay and June.

Brook trout.—On J anuary 13th, 20,000 eggs were received from the
Northville Station. There were lost of these, February ; 1894, 1,000,
mostly fry, and in March 9,000 fry. Juue 25, 10,000 fry were deposited
in Washington River, Isle Royale, Mich.

Pike perch.—Between April 27 and 30, 23.000,000 eggs were collected
at Pike River,Minn. In May there was a loss of 15,000,000 of these
eggs. The 8,000,000 fry hatched were doposited at the following
points: June 3, Pike Lake, St. Louis County, Minn., 2,500,000; June 4,
Lake Vermilion, vicinity of Tower, Minn., 2,500,000; June 8, Lake
Superior, vicinity of Sand Bay, Wis., 3,000,000,

The average temperature of the water was as follows: October, 440;
November, 350; Junuary, 34°; February, 340; March, 33°; April, 3240;
May (from 33° on May 1 to 58° May 31); June, 659,
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QuUINCY BTATION, ILLINOIS (S. P. BARTLETT, SUPERINTENDENT).

As in former seasons, the work of this station was carried on from
points along the Mississippi River above and below Quincy and from
Points on the Illinois River above and below Meredosia. The regular
work of the station was delayed until the latter part of August, as the
cars and equipments for the movement of the fish were used in the
collection of fish for the aquarium at the World’s Fair. Consequently,
the collections were restricted to places not dried out by midsummer
heat, or to rivers in which the water was not very low.

The fish distributed from the station were, in the main, much above
the average size, and were in very good condition for transportation.
They consisted principally of black bass, white bass, ‘Warmouth bass,
crappie, spotted catfish, pike, and sunfish. The followirg table shows
the distribution work of the season:

| ’ l War- | Wall-
Black : Crap-| Cat- Sun- jYellow! Whito 5 Rock| o
State. bass. pieI. fish. ’g?‘:;’h flsh. | porch.] bass. %‘“‘(’2. Pike. [ Broam.|j,qq | Total.

..[113, 564 IS, 542

In the distribution of these fish the four carsof the Commission were
employed. The whole number of miles traveled was 16,498, transpor-
tation for 11,899 miles being given free by the railroads and 4,599 miles
being paid for.

The residue of the fish taken from the ponds and lakes formed by
the overflows of the Mississippi and Illinois rivers—those which had
Dot been selected for distribution—was again returned to the nearest
deep water. The kinds and numbers are as follows: White perch,
18,100; buffalo, 35,000; sunfish, 25,000; bullpout, 86,000; cary, 31,000
catfish, 109,000; warmouth bass, 3,900; pike perch, 500; white bass,
3,600; black bass, 1,000; crappie, 2,000; pike, 8,900; total, 324,000.

NEos1O STATION, MIssourl (WILLIAM ). PAGE, SUPERINTENDENT).
The operations of this station during the year were confined to the

Propagation of black bass, rock Dbass, carp, tench, golden ide, goldfish,

ipotted or channel catfish, brook trout, Von Behr trout, and rainbow
rout,
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A new railroad siding was projected to connect with the Kansas
City, Pittsburg and Gulf Railroad at Neosho.

Owing to the ravages of crayfish, Mr. Page reports that the produc-
tion of each pond has steadily decreased each season since its construe-
tion and no means have yet been found to destroy these pests. Amnother
destructive agency is the boat fly (Notonecta glauca), by which 600
youug goldfish were killed in about ten days.

Black bass.—About September 1 there were 2,000 of these fish at the
station, but four months later, when distribution was about to be made,
only 630 were shipped, the number being thus reduced by the fish eat-
ing each other, notwithstanding every effort was made to supply them
liberally with both natural and artificial food.

On April 4, 20 old breeders were put in pond No. 10, and 23 2-year-
old bass in pond No. 11, in which were 4 old breeders. April 21 these
bass were found guarding newly made nests. By May 1 all the eggs
in the earliest nests were hatched out, though new nests were seen up
to June 10. June 1 the fish of the earliest hatch were 1} inches, and
numbered from 8,000 t0 15,000. On June 6 a heavy rainstorm destroyed
most of them.

Rock bass.—Of this species 4,710 were distributed, mostly in Indian
Territory, Texas, Arkansas, Missouri, Llowa, Kansas, and Nebraska.

Carp.—During the winter 2,275 yearling carp, ranging from one-
quarter to one-half pound in weight, were shipped. It having been
determined to discontinue the propagation of this species at this sta-
tion, the breeders on hand were liberated, May 1, in Grand River,
Indian Territory.

Tench.—The good results heretofore attained in the propagation of
the tench were not realized this year, the total production being but
10,000, due, it is thought, to the depredations of crayfish. The number
of yearling fish distributed was 9,210, to parties in Indian Territory,
Texas, Missouri, and Arkansas.

Golden ides.—But 18 yearlings of this species were distributed during
the season, and there is but one of two years old and one of four years
on hand. These are employed as scavengers in the pond with the
brood stock of rainbow trout.

Goldfish.—There were distributed 4,231 goldfish during the year.
The production of this fish will hereafter be confined to a limited num-
ber of the finer specimens.

Spotted or channel catfish.—The fish of this variety which have been
at the station for the past three years failed to spawn, and they all
died during the winter, being attacked by fungus. There were distrib-
uted 1,059 yearlings.

Brook trout.—The 20,000 brook-trout eggs received from the North-
ville Station January 13, 1894, had every appearance of being in good
condition when received, but twenty-four hours after unpacking 95 per
cent of the eggs weredead. By February 11 all were dead. The cause
of the loss is unknown.
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Von Behr trout—On January 19, 10,000 eggs were received from
Northville. These produced 10,312 fry, which were placed in the out-
door pools. :

Rainbow trout.—Of this variety there were distributed during the
season 52,513 yearlings. This trout began to spawn December 12, and
787,339 eggs were produced, of which 604,923 (or about 75 per cent)
were impregnated. Of those impregnated, 491,640 were shipped to
other stations, and the remainder, 113,283, were retained for hatching
and rearing. During the breeding season the loss of breeders from
constant fighting incident to spawning amounted to 67 females and
103 males.

The temperatures of the waters in the various pools and ponds at the
station during the year were as follows:

Location. Max. | Min. Location. Max. | Min.

oy, oF, oF, oT.
Trout pools, A to F 50 56 || Tond No. 7.. 70 59
Trout ﬁ)_ool; new, eastern ... 62 56 8.. 72 32
Pond No.1.oceeeaeoeannn- 68 50 9 82 32
2.innen 69 32 10 81 32
3..... 80 32 11 80 32
4..... 82 32 12 70 32
5eve.. 75 32 13 71 32
B reeerecnaneaaarenrennnn 87 32 15 67 60

The air temperatures during the year were:
I B
1883. Max. | Min. | Mean. | 1894. Max. | Min., | Moan,
| 1 -

oF, ‘ oT. I oF, | oL, | oW,
66! 82.10 i January .- 68 —20 38.60
61 i 80.40 ! Fobruary. 60 -1 85. 60
42 i 77.40 || March.... . 80 14 54. 50
28| 60.70 i| April........ 90 31| 64.95
10 | 44.70 || MAY ccennniccaaiaann... 92 43| 72.00
11| 42.60 [; JuBe.ueunrereennnnnannn. 103 52| 81.40

t

LeapviLLe STaTioN, CorLoravo (I1. D. DEAN, SUPERINTENDENT),

In April, 1804, the United States acquired from John Law, Jennie
Goodell Blow, and J. B. Grant their rights in the water of Rock Creek
and their lakes and other property contiguous to the Government res-
€rvation, with exception of a prior right of e May to an amount not
elfceeding 500 gallons per minute from May to October, and an amount
of water from Rock Creek not to exceed 1,000 gallons per minute for
the Law Placer. The work at this station was, as in previous years,
confined to the propagation of the trouts, the varieties handled being the
bl‘ook, Loch Leven, black-spotted, rainbow,Von Behr, and yellow-finned.

Brool: trout.—The first eggs were taken October 16; began hatching
J anuary 1, and feeding February 14. Between November 1 and 10
there were taken at Wellington Lake 789,200 eggs. Eye-spots showed
3“ forty-four days; fish commenced hatching January 12 and completed
January 30; 60 per cent hatched. The first lot began feeding April 5,
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and the second March 16, Fully 75 per cent of the latter died from
some unknown cause after hatching.

On November 4 there were taken at Uneva Lake 24,800 eggs from 5
females. These eggs began hatching January 29; 73 per cont hatched.
They began feeding February 27, and on May 25 there were on hand
17,000 fish, or 684 per cent. June 30, 8,660 were delivered to Searl &
Lazenby, in accordance with agreement. There were taken from stock
fish 448,400 eggs, 47 per cent of which hatched. The total number of
eggs of this species taken was 1,262,400, of which 554 per cent hatched.
Between December 5, 1893, and June 11, 1894, there were distributed
23,000 fry and 35,900 yearlings, mostly to Colorado waters.

Black-spotted trout.—There were 74,800 eggs taken from stock fish,
but they were very poor. It is thought that these fish can not be suc-
cessfully kept in small ponds. From October 20 to December 6 there
were 10,100 yearlings distributed to various parties for planting in
Colorado waters, and 1,000 to Ernest Barthold, of Sheridan, S. Dak.,for
waters of that State.

Rainbow trout.—On January 18, there were received from Neosho
20,000 eggs. They were in very poor condition, however, and after
hatching the fish were weak—would not take food—and on April 19 it
was thought best to plant them, and 5,000 were deposited in Lower
Evergreen Lake and 6,000 in Lake Creek. On November 12, 1893, 475
yearlings were furnished to W. R, Callicotte, of IDenver, for his fish
ponds, and December 5, 475 were given to Capt. G. L. Brown, Pine
Ridge, S. Dak., which were deposited in Medicine Root Creek.

Loch Leven trout.—On January 21, there were received from North-
ville 11,200 eggs. After hatching, 80 per cent of them died. Between
October 26 and December 18 there were distributed 19,800 yearlings
in Colorado, Montana, New Mexico, South Dakota, and Wyoming,

Yellow:finned trout.—In December, the 2-year-old fish on hand began
to die rapidly, and to save them the 700 that remained were planted
in Lower Liake on December 13.

Von Behr trout.—In July, 450 yearlings were distributed in Colorado
ga.]ters, and on December 24, 1,000 yearlings were deposited in Black

ake.

The mean air temperature for the year was 353°, and the mean water
temperature 433°. The highest air temperature was 720, on July 2, 3,
4,9, and on August 3. The lowest air temperature was on J anuary 18,
when it was 16° below zero. ,

The eggs, fry, and other stock on hand June 30, 1894, were as follows:

Fry or fish hatched in
Species. Eggs. calendar year— _
1804, 1892, 1891.
t D
BrooK trotte . e iiiiin e ettt a it [ 145, 000
Rainbow trout........ 300 3,445 1, 1%3

Loch Leven trout.....
Black-spotted trout
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Batup STATION, CALIFORNIA (LIVINGSTON STONE, SUPERINTENDENT).

The salmon rack across McCloud River having been built (in June)
earlier this season than has been customary in recent years, accounts
for the fact that there were more breeding salmon corralled at the sta-
tion than there were last year, and a million more eggs were taken from
the summer run of fish,

The regular fishing and spawn-collecting season for the summer run
began Auguast 22, when 104,000 eggs were taken. At the end of the
month 840,000 cggs were in the hatching house. The season ended
September 15, with a take of 2,069,200 eggs.

Fishing for the fall run of salmon begun October 21 and continued
till November 28, wlien a violent storm, lasting nine days, with a sudden
rise in the river, tore out the rack and prevented further fishing for the
scason. During the fall run 6,019,150 eggs were obtained, making a
total of 8,088,350, which was exceeded only in 1875 aud 1878,

Tive hundred thousand eggs were hatched at the station, and the
fry distributed along the McCloud River; the remainder (7,500,000)
were sent to the California State hatching station at Sisson, where
they were hatched, and the young fish deposited in the Sacramento
River.,

On the 1st of September 50,000 eggs were sent to the World’s Trair
at Chicago, and were hatched there.

The highest temperatures of the air and water at 2 p. m. at the station
during the year were as follows:

1803, Air. | Water ! 1894. I air. | Wator.
_ 1O .
ow, | or. f RS

102 59 ', January 49

104 58 . I“ebruar 50

80 56 | March 03

90 52 j| April ! 53

81 48 'l Muy 0

70 44 Il Juno i a59
a Noou.

-
Forr Gasron StaTioN, CALIFORNIA (Cart. WILLIAM E. DOUGHERTY, U. 8. A,
SUPERINTENDENT).

The station is situated on the Trinity River in the Hoopa Indian
Reserva tion, the site being on the military reservation of Fort Gaston
by !)ermission of the War Department, afterwards confirmed by the
Indmn Bureaun of the Interior Department. The Indian agent, Capt.
W, E. Dougherty, discharges the duties of superintendent of the
Station.

The water supply for the hatchery is drawn from a ditch constrneted
by the Government for the supply of the reservation. The ponds are
supplied from a small stream about one-fourth of a mile distant from

the hatchery. The ponds contain steelhead salmon and eastern brook.
F.R.94—4
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trout. Silverside salmon are caught below a rack in the Trinity, and
a few quinnat salmon also are taken there.

A tributary collecting station has been established on Bair’s ranch
upon Redwood Creek. The substation has a small hatchery and ponds
for penning salmon. TProbably a smaller proportion of quinnat salmon
are found in Redwood Creek than in the Trinity. The run is short and
occurs in the fall.

Another hatchery site was selected by Commissioner McDonald at
Korbel on Mad River, where there is a large run of quinnat salmon,
and where there is less interruption from net fishing. The site is about
one-half mile above Korbel, at a point where a small tributary (Clear
Creek) enters the river and furnishes ample water for the hatchery. A
flume 150 yards long will suflice to convey the water, and a large build-
ing, formerly used by the Korbel Lumber Company, can be utilized for
a batchery and quarters for the employees at the cost of the lnmber
which it contains, The salmon can be stopped by a rack opposite the
station.

There were collected during the season, from November to May,
about 800,000 eggs of salmon, and about 460,000 Of the steelhead,
15,000 of the Von Behr, and 3,000 of the rainbow.

During the fall a disease occurred among the trout which was not
checked until it had destroyed a large number of cach variety and
nearly exterminated the Eastern brook trout.

In August and September 5,450 yearling rainbow trout were depos-
ited in the waters of Trinity Mountain, Humboldt County.

In March and April 10,000 rainbow-trout eggs were shipped to the
Wytheville, Va., Station; 100,000 eggs of the steelhead to the North-
ville, Mich., Station, and 50,000 eggs of the steelhead to the California,
State hatehery at Sisson.

There were remaining on hand at the station and substation on the
1st of July fry, as follows: Salmon, 560,000; steelhead, 332,0005 east-
ern brook troutf, about 40; Von Behr, 15,000, rainbow, 3,000; brood
stocl, about 600, The salmon and steelheads, when sufficiently grown,
will be planted in waters adjacent to the station,

The season was very unfavorable for taking eggs on account of the
continuous high water during the winter months.

The highest temperatures of the air and water at noon at the station
fo. the months given were as follows:

Mounth, Air. | Water. | Mouth. Air. | Water,
I _
o, | ow. . °F. | °oF,
November, 1893.. .. ........... .. 56 50 1 March, 1894 ...l 67 48
December, 1893. . 61 53 | April 180l
Jannary, 1894..... .- 54 50 | May, 1804 ...l L. a 64 a58
February, 1804 ... .. . ... 59 l 47 ) June, 1894 ...l Ll a G4 a 60
i
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CLACKAMAS STATION, OREGON (WALDO F. HUBBARD, SUPERINTENDENT).

The hatchery is located on the Clackamas River, 4 miles from its
Junction with the Willamette, about 12 miles from Portland and about
5 miles from the Willamette Falls at Oregon City. The station is
reached by driving from Portland.

The salmon stripped at the station belong to the spring ran of quin-
hat into the Columbia. They are intereepted by a rack, below which
the fish are detained until they are ready to spawn. The success of the
work depends upon the free passage ot the salmon through the river
below the rack, but this was interfered with by dams and nunerous nets
80 that in the fall of 1893 the number of fish below the rack was very
small in comparison with the number detained several years earlier,

About 4 miles below the hatehery and 1 mile from the mouth of the
Clackamas is a sawmill dam about 7 feet high, with no adequate means
for the ascent of the fish. Tho net fishing below the dam is of itself
suflicient to prevent the salmon from ascending the stream and uuless
prohibited or greatly restricted tho station may have to be abandoned.

On July 5 the building of a rack across the Clackamas River at the
station for the purpose of’ preventing the salimmon from going any farther
up the stream was begun, and finished August 3. August 28 a trap
for catching spawning salmon was built near the rack.  Near the sta-
tion is a deep pool in the river where the salmon colleet until ready to
Spawn. Above this pool is a rifle where the rack and trap are situ-
ated, and the salinon that go there are taken in the trap. Below the
pool is another riffle where somo of the salmon spawn, and these ure
caught with a net. ;

On September 16 two ripe female sahimon were taken, from which
7,000 eggs were obtained, and from that date to October 6 fishing was
carried on daily. On account of the high water in the Clackamas dur-
ing the season, the highest known for seventeen years, the work in the
catching of adult fish was not as satisfactory as expected.

The whole number of eggs taken during the season was 277,000, Of
these, 40,000 were sent, October 13, to the World’s Fair at Ohicago by
one of the cars of the Commission and reached there with a loss of
only 92, The eggs at the station began hatching November 1 and the
fry liberated in the Clackamas Deeember 23; between which date and
January 26, 1894, 213,000 young fish were deposited in the Clackanas,
About 10 per cent of the cggs at the station were lost in hatehing,

On December 1 1, 1893, in accordance with instractions received from
t.he Commissioner, the superintendent left the station to locate a site
131' & State hatelery at or near Knowles Creek, a tributary of the
Siuslaw. A suitable location was found where a good supply of water
¢an be taken by gravity into the hatching house.  The building of the
hatching house was let by contract, and work on it is now completed.
Arrangements have been made to begin work there preparatory to
taking salmon eggs the first part of July, 1804,
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DISTRIBUTION.

The fiscal year opened with the car and messenger service engaged
in transporting fishes and other aquarium materials to the exhibit of
the Commission at the World’s 1*air. In connection with the distribu-
tion of food-fishes of the Mississippi Valley, this work continued until
November,

Fresh-water collections were brought from Wisconsin, Michigan,
Lake Erie, 1llinois, and Lowa, and marine species from Massachusetts,
Ilorida, and the State of Washington. When the aquarium at the
Exposition was dismantled the fishes were taken chiefly to Northville,
Mich., Spirit Lake, lowa, Champaign, Il., and Washington, D. C.

The distribution of food-fishes from Quiicy, 1., began in August
and was finished in December. Trout and salmon were taken from
Green lake in September and October; from Wytleville, November
to March; Leadville, November and December; Neosho, December to
March; Northville, Jannary to March; and the fingerlings in June.
The black bass reared in the Washington ponds were distributed in
December and a few carp in January. Whitefish eggs were carried
from Alpena to Duluth in February. Whitefish fry hatehed at Central
Station were taken to Lake Ontario in Mareh, and fry of the same fish
were distributed from Alpena in April and May. Pike-percl ship-
ments were made in May, and shad were planted in May and June.

In accomplishing the above work car No. 1 was engaged 178 days;
No. 2, 200 days; Nos. 3 and 4, each, 185 days. They made 129 trips,
aggregating 105,529 miles, and carried 71,440,513 fish and eggs. In
addition to the car travel, 40 detached messengers, during the distribu-
tion of the year, covered 60,228 miles. '

A far greater bulk of distribution is carried on also from the various
stations of the Commission to neighboring waters, especially cod and
lobsters from Gloucester and Woods Hole, Mass, Eggs are forwarded
by express to distant stations and to State commissions and foreign
countries. Carp, goldfish, etc., are shipped from various centers to
points more or less remote. The total distribution, amounting to more
than 450,000,000, is set forth elsewlere in this report.

CHANGES IN CARS.

An improvement in the water circulation on some of the cars was
effected by substituting galvanized-iron pipes for the common pipes
previously used. Steam-pipes were placed under the cars to circulate
steam from the locomotive. Air-pumps were introduced and connected
with the transportation tanks with good results; but the attempt to
take in air through water from a small supply tank was unsatisfactory.
An ice coil was laid on the bottom of the ice box in car No. 3, to reduce
the temperature of the water by pumping cold air into it, but, without
success. Adrating syringes were {urnished to the cars and messengers
for use instead of dippers in carrying trout and other large fish, but
they were found troublesome to keep safely in car work.
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LOSSES DURING TRANSPORTATION.

The mortality among rainbow trout in transit was notably larger
than with other species, and especially on journeys over thirty to thirty-
fivo hours in length. The number lost was 13,366.

The results of work with food fishes of the Mississippi Valley were
reduced by the necessity of maintaining the aquarium at the World’s
Fair,

NEW WORK.

The supply of black bass for distribution was much inercased by
collecting them from the reservoir at Celina, Ohio.

An experiment in carrying 1,000 yearling landlocked salmon from
Green Lake to Vermont proved so encouraging that a full carload of
12,000 was afterwards taken, and although 3,000 of these were lost, it
was demonstrated that the fish can be transported successfully. It
was previously considered impossible to do so.

DIFFICULTIES IN TRANSPORTATION.

In shipping shad eggs on the cars to the South, trouble arose from
the water foaming through sudden changes of temperature, causing
some of the fry to hatel prematurely. In other shipments, when the
water at destination was too warm, the fish hatehed out weak, and
when too cold, hatching was almost cutirely prevented.

The details of the distribution of fishes and the scope of the distri-
Eution service for the year are shown in the appended table, pages

2 to 76,

COLLECTING FISH IN THE LOWLANDS OF ST. FRANCIS RIVER, ARKANSAS.

At the suggestion of Superintendent W. F. Page, arrangements were
made in August, 1893, to collect food-fishes from overflow pools in
northeastern Arkansas, just the sane species as are obtained yearly at
tl'e Quincy, 111, station. The Commission was greatly assisted by Mr.
G, 11. Nettleton, president of the Kansas City, Forg Scott and Mem-
Dhis Railroud, along whose line the pools are located, and also by Mr.
H, w, Diggins, division superintendent of the road.

Owing probably to the extremely high temperature of the water in
the pools (called “ borrow pits”), the results of the experiment were
hoor; but large collections might have been made if the work had been
begun earlier in the year. Mr. Page’s report follows herewith:

RED " ON THE ¢
PORT ON TH)E COLLECTION AND MOVEMENT OF NATIVE FISHES IN NORTHEAST ARKANSAS.

a :{l]‘:)"u:“lllml iumu}ution of the Sunk Lands of tho St. ]-"mncis l.{ivor hasin creates
Molll])hi:lll;n'bm of mnu]l.]nonda along the lino of the Kansas City, Tort Scott mfd
Marcy, nl.tz;;lro:u.l by filling t:ho “Porrow pits.” The overflow uslm_lly oceurs in
with t’h() L."g prior 10. tlle.sprmg spawning of tho fishes, 'l‘ho.u.dnlt fish coming in
They go o tl,a .W"thI‘ illl(l. in these borrow pits excellent conditions for spawning.
nllmb(l:m IT]‘V'th tho falling waters, leaving behiad their youny in almost counntless
Young figl | 16 droughts of Angust and Soptember dry these pits, killing all the

£1ish in them. It was hoped that very many thousands of these younys bass,
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crappie, pickerel, and channel catfish might bo seined from these pools and moved
to the river currents Lefore the droughts killed them.

Marked Tree, Atk., was sclected as a base of operations because it presented tho
following points: (1) It is a station on the line of the Kunsas City, Fort Scott and
Memphis Railroad; (2) it has a night and day telegraph operator; (3) all trains
stop there; (1) it has a railway water tank; (5) it has two side tracks aggrogating
over amile; (G) on one side the St. T'rancis River is within 40 yards of the track, and
on the other side Little River is as close; (7) the borrow pits extend 7 miles wost of
Marked Treo and about the same distance to the east. It was contemplated to scine
the borrow pits, travsfer the cateh on hand cars to Marked Troe, and retain the fish
in live-hoxes until it was convenient to ship them.

The last week of July was spent in making preliminary arrangements for this
work. On August 1 actual seining wus commenced, with a forco consisting of two
seiners with one man to help in sorting and caring for the catch, two men to ran the
hand car, and one man at the live-boxes to equalize the tifference in temperature of
the water in the borrow pits and the river. The first day’s seining resulted in abont
4,500 fingerling crappie and bass transferred to tho live boxes in apparent good order.

On the morning of August 2 an oxamination of the hoxes showed that nearly
all of the fishes canghit the day before were dead. It was thought that this possibly
had heen produced by an overstrong current in the box, and a change in the posi-
tion in the boxes was made 8o as to reduce the stronzsth of the current.  On this day
we caught and removed to the boxes something over 5,000 figh. By ovening the
dying and suffering of those cnught in the morning indieated clearly that the trouble
was not solely due to eurrent.

On the morning of August 3 the boxes hiad only about 300 fish (in bad order) to
show for the 10,000 put in them in the past two days. To-day we fished the horrow
pits near Oak Dornie, handling the fish in small Jots and muach more carefully. Wo
secured about 5,000 fish, mostly crappie, and transferred them to the live-hoxes.

August 4. This morning the condition of the hoxes being unimproved, and all
known methods of handling fish having heen tried without avail, it was concluded
to abandon for the present any attempt to store the fish. Seining was continned
throughout the day, resulting in about 5,000 crappiec and bass, which were planted
directly in the St. IFrancis River. In the afternoon a telegram was sent to the Com-
missioner, staling that the fish alive twelve hours after capturo wore fungussed, and
a recommendation made that the work be discontinued.

Angust 5. Wo seined the borrow pits nntil noon, capturing abont 3,000 crappie,
whieli we placed in the St. Francis River. At noon a telegram was received from
the Commissioner, dirceting that the work be discontinued and that the equipment
be transferred to Neosho Station.

It is the opinion that the failure to successfully handle these fish was due to the
very high temperature of the water in which they were found, the water in many of
the pits ranging from 95° t0 98° ¥, The fisk living in this water wero so tender that
the gentlest handling produced an abrasion which quickly resulted in a fungus
growth. TItis very doubtful if any of those planted in the St. Francis River will
survive the handling,

It has heen snggested that this work might suceessfully be prosecuted earlior in
the season, before the water in the Lorrow pits has becomo so very hot as to render
the fish too tender for handling. There is no doubt but that this might be dono, but
to a limited extent only, because the wators are already at a high temperaturs before
they commence to full, and until the reecession occurs seining would lLe nearly
impoasible.

The inundation of the Sunk Lands nsnally oceurs in tho latter part of Fobruary or
early in March. In the year 1893 it was later than for many years, not coming on
until May. To this canse undonbtedly is to be ascribed thoe searcity of young gamo
fish in the borrow pits. The adults had spawned elsewlere before the overflow

¢ame in.
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FISH-CULTURAL NOTES.

The correspondence of the station superintendents furnishes_many
valuable records of observations and experiments which are not
usually embodied in their annual reports. They may very properly
be presented here, grouped under the names of the species to which
they relate:

‘ Mackerel (Scomber scombrus).—June 21, 1894, Mr. W, I’ Sauerhoff
found five small mackerel at Magnolia, Mass., containing ripe eggs,
and obtained 116,000, the first taken this season.

Dike perch (Stizostedion vitreum).—Mr. Frank N. Clark wrote from
Northville, Mich., March 30, 1894:

In transforring pike-perch eggs from Detroit to the World’s I"air last spring

* > the best success I obtained was in carrying the eggs in 10-gallon cans, put-
ting from 12 to 16 quarts in a can, and frequently stirring tho cggs and water to
keep them from sticking together. If the eggs are to boe held injars * * * until
the cyes show, I think you will meet with success in shipping them on flannel trays
fVith a covering of damp moss on each tray, the top tray to contain nothing but fine
ice, the whole to bo surrounded with from 3 to 4 inches of sawdust; temperature
frf’m 559 to 60°. This is practically our mode of shipping cyed egys during the
Winter,

»

Mr. J. J. Stranahan made the following report of an experiment with
eggs and milt from dead fish:

On April 23, 1894, I took 1 quart ol eggs from dead pike porch, using milt from
two dead males. Lggs came freely and looked fine. Milt flowed in a fluid strean,
thong very slightly thickened. The eggs were set up and worked in a jarin the
usual way, Frequent examinations show that all are dead, and in 150 eggs counted
and examined April 30 no life could be discovered. A& curious feature in this case is
that 95 per cent or wmoro of the yolks are ruptured.

Mr, Stranahan weighed and counted a series atb Put in-Bay, from
Which he puts the eggs at 170,000 to the quart. Mr. Bower uses the
estimate of 150,000 to the quart. M. Stranahan says further:

Logs from different localitios ditfer greatly in size. It sccins to mo that I can
¢learly see with the naked ove that the eggs of the Sandnsky Bay pike perel
(smallish, round, Jess compressed than lako fish, more fusiforn, deep yellow instead
of nearly white as in the lake fish), are perceptibly larger than those taken in tho
;>pen lake. The pike perch from the bay, T feel sure, lives there, never enteringy the
\a'ke, It resembles very strongly those brought to Sandusky from tho Lake of the

Voods and those caught in inland waters belonging to the Mississippi systew; also
those from Saginaw Bay.

Handling of pike-perch eqys at Put-in-Bay.—April 15, 1894, Mr. Strana-
han experimented with swamp muck for separating pike-perch eggs suc-
(‘:Cssfully. He sereened the mud through fine wire cloth so that all was
finer than the eggs. A pint of thick muck solution to a 12 gallon keg
was.suﬁicient. Afterwards he used a quart of muck of the consistency
of sirup to a 15.gallon keg of water. An account of his experiments

AL HY : . v . . . N :
vas published in the Transactions of the American Ifisheries Society
for 18941

—
- -

22";‘5110 handling of adhesive eggs. J. J. Stranahan, Trans. Amer. Fish. Soc. 1894,



56 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Iike and pike-perch hybrid (Esox lucius and Stizostedion vitreum.)—
Superintendent J. J. Stranahan, of' the Put-in-Bay, Ohio, station made
the following report, dated April 26,1894, upon an experiment with the
grass pike (Fsox lucius):

Nineteen adult fish were captured, but none of them in spawning condition. We
penned tho best and althongh most of them kept well, having been caught in the
net by thy teeth, the females refused to yield their eggs and were finally released.
On April 22, Mr. John Dischied, of North Bass Island, noticed a grass pike from
which the eggs were ruuning freoly. He took a quantity, and not having a male,
impregnated them with the milt of a pike perch. * * * 1 made my first exam-
ination of them April 26. They have gone too far to sce the segmmentation under
the microscope, aud I am in doubt whether any are alive. There ave about 94 eggs
to a linear inch, 759 to a cubic inch, measured in.water, or 43,832 to the fluid quart.
The cgus aro of about tho same specific gravity as whitefish egus, and work readily
in the McDonald hatehing jar, but bave very thin moembranes, easily rnptured
between the fingers.

Under date of April 28, 1894, Mr. Stranahan forwarded the following
additional notes:

The grass-pike egges referred to in my Jetter of April 26 have been examined daily
and now show the fish form past doubt. I examined 140 this morning under the
microscope and found 40 with the fish formed, or abont 284 per cent. These were
worked from the start in a McDonald jar. Those handled in i floating box show a
fraction over 20 per cent alive, which leads me to believe that with careful working
muskellunge can be hatehed in jars. The developing ombryo is unlike any other I
have observed. It covers abont one-third of the circumference of the egg and has
on each side of the body not far belind the head what seems to be an oil drop,
nearly equal to the body in diameter. The yolk has no distinet large oil drop, but
numerous simall oues, pretty evenly distributed over its surface, for which reason the
embryo is as likely to ho in one position as another, no two apparently assuming the
same position. The embryo now covers about two-fifths of the circumference of the
yolk. The egg is more opaque than any other I have examined, waking its investi-
gation difficult.

On May 4, Mr. Stranahan reported that the above eggs began hatch.
ing in small numbers. There were not enough to work well in the jar,
the eggs attacked by fungus being hard to separate from the live ones.
All the eggs in the floating boxes died and it was estimated that only
10 per cent of those in the jar would hatch. The eyes were not dis-
cerned antil May 3, and then very faintly.

Yellow perch (Perca americana).—About the end of April, 1894, Mr.
Stranaban took the eggs fromn a yellow perch weighing 9 ounces. He
wrote:

The eggs came freely in a continuous tube and I used two males for impregna-
tion. Afterswolling the mass was 73 inches long, the tube 3 inches wide (or 6 inches
if flattened out). We find 13 oggs to the linear inch, or 73,000 in all. 1lmpregnation
was almost complete. Aside from the fragment used for counting, there do not
appear to be 1 per cent of dead cggs.

On March 20, 1894, the eggs from a yellow perch were taken from
one of the aquaria in Central Station and placed in a McDonald jar.
They devcloped without perceptible loss (hatching began April 12),
and on April 14 about oue-tenth of them were out.
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Striped bass (Roccus lineatus).—Twenty large striped bass, three or

f’our of them in spawning coudition, were taken near Identon, N. C.,
In sturgeon nets, about April 18, 1804,

Longjaw or blackfin whitefish (Argyrosomus nigripinnis ¥).—Mr. E. A,
Tulian wrote Mr. F. N. Clark from Alpena, Mich., November 30, as
follows:

I telegraphed Platts yesterday to find ont when the longjaw would spawn and
Whether we could get any quantity of the eggs. 1 rceeived an answer this morning
saying: ¢ We can getl plenty of longjaw spawn now; trout run over.” 1 answered
Lim to collect all long-jaw spawn possible, with Clifford’s help, until further orders.

Mr, Clark wrote the office that the longjaw is becoming a valuable
food-fish, selling in the market for the same price as the common white-
fish, While it was found easy to get eggs, there were no males and the
experiment failed. It is supposed the males run later, but the season
could not be prolonged, for lack of funds.

W hitefish.—Mr. S. I’. Wires counted a liquid quart of whitefish eggs
taken in Lake Superior and found 33,600 eggs.

Mr. I, N. Clark writes from Northville, Mich., March 28, 1804:

Eggs from fish canght in gill nets in Lake Michigan, near Manistique, show a
Measurement of 1,115 to the ounece, or 33,680 to the quart. These eggs were taken on
December 9, 10, and 11, 1893. Eggs taken November 25, from fish caught in pound
Nets got in Lake Huron near Miller Point, show a measurement of 1,097 to the ounce,
or 35,104 to the quart. Possibly, measuring eggs almost at the period of hatching is
hot n fair tost.

Brook trout.—In taking eggs of brook trout at Greensboro Pond,
Vermont, November 15, 1893, Mr. John W. Titcomb stripped 140 males
and 70 females. This Jarge proportion of males is observed also by
anglers,

Black-spotted trout.—On February 24, 1894, Mr. Seagle collected
about 1,000 eggs, but could not find a male in proper condition. Last
8eason about 50,000 eggs were lost for want of milt. On March 7
M. Seagle took 2,500 eggs, but found no suitable male. On March 12
1{0 obtained 2,000 eggs and secured one male in fair spawning condi-
tion. Sone eggs of the black-spotted species have been fertilized at
Wytheville with milt of the rainbow.

Superintendent Clark began taking eggs of bLlack-spotted trout at
1_‘Tort11ville, Mich., April 30, 1894, but they were not very good. The
females seemed to have a quantity of water that flowed with the eggs,
and Mr. Clark feared the same trouble experienced with rainbow trout,
1 whiceh the eggs became glassy. The superintendent thinks by intro-
ducing water direct from a cold spring better eggs and fish would be
Produced.

Von Behr and Loch Teven trout.—Mr. Frank N. Clark sent by express
from Northville, Mich., 20,000 Von Behr trout eggs and 20,000 of the
Loch Leven trout to Mexico. Although these were 8 days in transit
and were consigned to a warin climate, they were received with a loss
of only G0 of the former and 72 of the latter.

Steelhead.—A caso containing 100,000 eggs of steelhead (Salmo gaird-
nerd) was shipped in April from Fort Gaston Station to Northville,
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Mich., but they were spoiled on the way because the temperature was
not kept low enough.

Landlocked salmon.—On October 21, 1893, Mr. A. N. Chebey, of Glens
Falls, N. Y., suggested to the Commissioner the advantages to be
derived from planting landlocked salmon in Lake George, with the
object of stocking that body of water as well as the larger Lake Cham-
plain, into which it cmpties and in which the Commissioner desired to
introduce that species. Mr. Cheney’s letter pointed out the superior
claims of Lake George as an experimental field, and his plan was con-
sidered worthy to be carried out.

Packing trout eggs for transportation.—Mr. W, F. Page, superintend-
ent of the Neosho Station, is in favor of using cut sponge as a packing
material, because of its cleanliness, the rapidity with which it can be
worked, firmness and evenness of packing, and its economy in the long
run, It can be dried out and used almost indefinitely. One pound of
sponge will pack 15,000 rainbow-trout eggs. A pound of sponge, how-
ever, in Mr. ’age’s experience, requires the entire attention of one'man
for ten hours to properly pick up.

Lobster.—Capt. A. C. Adams was instructed to buy lobsters at a
price not exceeding 10 cents each for large ones and 5 cents each for
small ones, the lobsters to be liberated after removal of their eggs. Mr.
W. P. Sanerhofl was assigned to the lobster work at Gloucester May
16, relieving Captain Adams, and on the 23d he reported 191 females
which had furnished 2,473,000 eggs.

At Woods Ilole Station arrangements were made in the spring of
1894 to buy egg-bearing female lobsters from lobster men at Cutty-
bunk, Menemsha Bight, Nomans Land, and Woods Tlole. About 3,300
pots are set in these localities. Off Nomans Land very large lobsters,
from 3 to 10 pounds in weight, are taken and the largest yield 30,000
eggs. The pots are hauled twice » week and the average cateh is about
2,400 pounds at a haul, two-thirds of which are egg-bearing females.

FISH ENEMIES, DISEASES, AND FATALITIES.

Otter.—Februnary 6,1394, Mr. I3. M. Robinson at Green Lake Station,
reported the capture of an otter measuring 5 feet G inches, in two traps.
He had eaten many trout before his capture. On February 24 the
capture of another otter and one mink was reported.

Larve of caddis and black flies.'—In the spring of 1894 the superin-

tSeo also the following articles by the late Prof, C. V. Riley:

The death web of young trout. < Am. Lut. and Bot., Apr., 1870, v. 2, p. 174. Riley.

Supposed trout enemy. < Am. Ent. and Bot., Apr., 1870, v. 2, pp. 179-180. Riley.

The death web of yonng trout. <Amer. Ent. and Bot., May, 1870, v. 2, p. 211.
Larvwe of a Simulium. Riley.

Thodeath web of yonug tront. < Amer. Ent, and Bot., Juue, 1870, v. 2, pp. 227-228,
figs, 143-144. Habits of Simulium piscicidium. Riley.

The so-called web worm of young tront. <Amer. Ent. and Bot., Dec., 1870, v. 2,

p. 366-367. Riley. Description of Simulinm piscicidium, n. sp.

Remarks on Simulium piscicidinm. <Trans. Acad. Sci. St. Louis, July, 1873, v. 3,
p. 79 Proc. Nature and supposed ravages. Riley.

Carnivorous habits of caddis worms. <{Amer. Ent., July, 1880 (v. 3), n. s., v. 1,
p. 176. Riley.
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tendent of the Green Lake Station reported the presence of the larve
of two insects in the hatching troughs, and the destruction thereby of
some newly-hatched landlocked salmon., Specimens were forwarded
to the office of the Commission and were referred to the Department of
Agriculture for identification. The following correspondence relates to
the subject:
GreEN LAkg, Me,, May 7, 1894.

Tsend by to-day’s mail two spocimens of water life which made its appearance in
large numbers in our troughs just about the time the salmon were hatehing or when
the water renched 46° 1. * * " The large specimens I would say weroe from five
to six days old, while the small ones are not over two days old. Tho former are
full grown. It secms they do not grow to any size, but their developwent is very
r’?’l‘i(l- * » r Any considerable number of them in a hatching trough in one
n‘lght will spin the trongh almost full of a very fine web; it is quite strong, too.
They will sometimes spin a web around the neck of a fish and choke it to doath;
then they congregate in numbers and will oat the entire fish if loft alone. They
51‘180 attack tho sac of the fish, and this is always fatal, as the sac soon bursts.
They would not be able to harm the fish after they are ten days old, but should they
come in numbers at tho proper time they would destroy & good many fish it not kept
;’:tt- I have no doubt this same insect will make e¢xcellent food for the fry a month

er,

E. M. RoBINsoN, Superintendent.

DEPARTMENT OF AGRICULTURE,
OFFICE OF ASSISTANT SECRETARY,
Washington, D). C., May 19, 1894.

SIR: T have the honor to acknowledgo the receipt of your favor of May 12, trans-
mitting vialy containing larvi received from the fish-cultaral station at Green Lake,
}1‘% and to report that they have been roferred to the cntomologist, who submits the
‘0110\\'ing statcment:

“The large larvie sent by Colonel McDonald aro predaceous in their habits. They
belong to tho species known as Hydropsyche phaleraia, a form which is noted for the
2:;":‘ that it proys almost exclusively on the larvim of tho genus Simulinm, known in
Sm‘c;m“t parts of the country as black flies, buffalo gnats, turkey gnats, otc. 'l‘}w
c:n;l ler larvio sent in o separate vial belong to the gonus Simulinm; the exact spocies
and It),;)t Lo det(.armiue(l from the larva alone, but it is prol)nbly.dccorum or inven u:*xl.um,

“T]le adult is the eommon black fly of the Green Lake region, in ull probability.
Wpon 11)0 du.mug'e done by the larviy of Simulium in ﬁx:;h lmtchurxes'lms beon couum'mte(l
infusn c.:.f'ore, Thoy feed upon aquatic vegetation in part, and 1.11 nurt upon l‘mnute
throu:]“, and the da.nmg(.! to tho fish oc‘curs through the spinning of th(.nr \:"cb
larv-nc }lthe water, as detniled by Mr. Robinson. The st:f.t.ement that the Simulium
thex;, cluster upon the yonng fish after they are caught in tho web, and feed upon
will ftcmlny be doubted. It is very possible, however, that the Hydropsyche larviv
is o Ve:( upon very sm:').ll fish captured in the net x‘mule by the Simul‘ium l:u'.\'m. It
boen ‘Ybll).oculm.r and interesting condition of affairs. Tho best article which has
will 1,1;11' mhe(! on the subject is entitlod ‘ The deutl'l web of young trout,” and
298 (Junound in volume 11 of the American Entomologl.st :ln(l. Botanist, p’n.ges 227-

o first, °’b1870)' Mr. Seth Greon, the well-known piscmu}tunst of ).‘Im\' York, was
Mr, Robiz server to call attontion to this i‘ntoresting labit of tho Simulium larvre.
littlo o1 son iy verfectly correct in supposing that the youny fry, when they aro 2

older, will feed upon the Simulium larvim.”
I'have the honor to remain, respectfully, yours,

Hon, M . Cnas. W, DABNEY, Jr,

1. M. McDorarp, Asgisiant Secretary.
Commissioner Iish and Irisherics, IWashingion, D. C.
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GREEN LAKE, ME., May 26, 1894.

Deanr Sir: Your letter dated May 23, inclosing a copy of a report upon the larve
sent, by the entomologist of the Agricultural Department, is at hand, and which I
was glad to receive. I awm not prepared to say poesitively whether the larvio of the
Iarge caddis fly intentionally fed npon the fry, or whether the web spun was for the
capture of the fry, but during a period of ton days they appeared in our supply and
hatching troughs in large numbers, spinning them full of this fine web, which would
naturally entangle a small per cent of the embryos. Clusters containing 25 or 30 of
the large larvie would be found all through the troughs, and invariably a fish wonld
be found in the middle, in some cases almost entirely devoured ; numbers would be
seen moving to and fro, hither and thither; also quite a lot of them would adhere
to the sides of the trough at water level. A single larva was noticed time and
again to attach itself to the sac and sometimes to the head of the fish; the fish
would swim around as if in severe pain for a moment or two, and would settle to
the bottom dead or dying.

Of course, in one of our hatching tronghs, where we were carrying from 10,000 to
12,000 fry, with as mauy thousand larv:e in it, it was natural to suppose that they
were fceding npon them, which they snrely did; it might not have been from prefer-
ence but from necessity, as the troughs contained but very little else in the shape
of food that could be seen with the unaided eye, though I am of opinion that they
were feeding upon the sac of the embryo from proference, and I am sure that tho
gac of the young fry would make very delicato food. After the fish arrived at the
ago of 15 days, the larva was not able te entangle or capture them except in very
raro cases, as the fish by this time had developed sufficient activity to frece them-
gelves. The larvie of both the caddis and black {ly have alimost entirely disap-
peared. The fish is no longer the sufferer, but the fish-culturist, as the black fly
is in all of his glory.

I am, very respectfully, L. M. ROBINSON,
Supcerintendent.
Dr. TARLETON H. BEAN,
Assistant in Charge Division of Fish Culture,
U. 8. Fish Commission, Washington, D. C.

Fungus and parasites—The parasite referred to in the following let-
ter of Mr. Robinson was not identified, but similar attacks have been
observed at other stations, and studies are now in progress looking
toward the identification of the species and the elucidation of its life
history, as well as the proper treatiment of the fish aftfected.

GRreEEN Lake, Mu., May 30, 1894,

DraRr Dir. BEAN: For the past month or twenty days the loss in our salmon fry
began to be alarming, and at one time I feared tho opidemic that caused so much
destruction at the Craig Brook Station, and gave Mr. Atkins 8o much tronble, was
upon us in its worst form. I first began to notice very fine fungus growth on the
fins and near the gill covers; the littlo fish so affccted would huddle together in tho
corners of the troughs and seemed to have no life about thiem, and in 24 or 36 hours
would die. The next trouble discovered was a small parasite, not on any particular
part of tho body, hut protty generally distributed; these parasites looked to the
unaided eyélike very small warts, and showed white in the water. Whether tho irri-
tation of the parasite on the bLody of the fish causes the fungus I can’t say, but am
of the opinion it does.

As soon as the fungus and parasitos were discovered I had salt used veory freoly;
wonld have water cut oftf the troughs and drawn down to within 3 inches of
tho bLottom; then made a strong brine by dissolving 1 quart of salt in a pail for
each trough; this brine would be poured in, and at the same timo be thoroughly
mixed with the water and fish; all the littlo nooks and corners of the trough would
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be wushed out, and we would keep the brine on from 3 to 5 minutes. Weo feel by
doing this weo have checked the fungus and, in part, nipped the parasite; still, the
Parasite can be seen on n large number of the fish yet. The only remedy we know
of is to keep cleaning and salting, and I am glad to say at this writing we can’see o
marked improvement in the {fry. We are now salting every other day, and when a
trough docs not ilwprove as we think it ought, we give it a quart every day. Isend
¥ou by this mail two vials with Iabels inside that will show the parasite and fungus
on the fins of the fry. Someone has said ““the price of all fish is eternal vigilaunce,”
and I will add, in this locality, a free use of salt.

Very respectfully, E. M. ROBINSON,

Superintendent.
Dr. TarLeTON H. BEAN,
Assistant in Charge Division of Fish-Culture,
U. S. Fish Commission, Vashington, D C.

Epidemic among trout.—April 21,1894, Superintendent Clark reported

an unusual loss of yearling and 2-year-old brook trout at the North-
ville, Mich., Station, which begun ten days before and was without
visible cause. The fish were dying at the rate of from 40 to 100 a day
in spite of the ample water flow and plenty of wholesome food. Trout
in ponds below the dying fish did not seem to be affected, although the
sdme water flowed through all.
. Dr. R, R. Gurley was sent to Northville on April 23, and after
investigation made a provisional report upon the epidemic. Arrange-
ments were soon made also to isolate the diseased fish and to provide
Separate drainage for each pond. The epidemic abated considerably
from the beginning of May. It involved the black-spotted as well as
the brook trout.

Black bass killed by thunder.—On June 5, 1894, at the Neosho Station,
Missouri, a very heavy storm of lightning and rain occurred about noon.
Next morning thousands of young black bass were found dead on the
bottom of a pond, mostly in water 3 feet deep. No signs of wounds or
Dunctures were upon thiem and they were all in excellent condition in
the morning of June 5. Some of the dead fish were examined by
Dr. R. R. Gurley, assistant to the United States Fish Commission,
Wwho found no evident cause of death. He refers to an item in Rayer’s
Archiv de Med. Comp., Paris, 1843, pp. 253-254, in which it is stated:
eﬁilltt}!:xes of storm ﬁ'sl.x, nml' I‘)urticulurly carp and perch, experience a very mn.rked
étang O:Iil:] tlh;) olectricity. ~The fishermen 'nsgerh that after a peal of thunder, in an

) ake, fish have been seen to die in o few days.

Fish struck by lightning.—Tho Philadelphia Public Ledger stated that
ig}ggi:to;vn, September 2, 1895, during a severe thundex:.storm light-
COUtaineilc : the wa,ter‘of one Qf the fish ponds of the State Ifishery which
inchos . 10-yfear-old California trout. T]Jc tr(?ut measured from 18 to 22
and ength, Betweelf 75 and 100 of the finest trout were paralyzed

many of them had their backs broken.
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Details of distribution, 1893-94.

. . | oy . ; Adults and

Disposition. | Eggs. | Try yourlings.

Spotted catfish: | |

Applicant in District of Columbin..coenuiieeiinaaiiia.. [T leeeirenannenns 10
Boise River near Boise, Idabo. ......... Il 100
Kishwaukee River near Bolvidere, Ill. e I 25
Fox River near St. Churles, Ill.....ooiiieiiiiiiaeniiaans oan ! . 1,918
Elgin, Il........ 300
Goneva, Il 25

Applicants in Illinois........ 534
Pine Lako near Laporte, Ind 150
Applicants in Indiana. .. ......... 225
Iowa River near Limo Spring, Jowa. 100
Chiester, Iowa. ... . 100
Cedar River near Qsage, [owa. ...... 100
Lime Creek near Mason City, Iowa. . : 600
Bishop Lake near Sheldon iuwa e . ; 300
Twin Lakes near Rockwell City, JOWR.eoieeeiiiiiiiensealenenaninni|ons .. 2, 800
Des Moines River near Fort Dodge, Towa. oveeeevneeneiviieiaain foon .. 300
Storm Lake near Storm Lake, Iowa......... : 4,000
Maquoketa River near Manchester, Lowa. . ! 150
Otter Creek near Ovlwein, Iowa........ | 225
Upper lowa River nenr Decoral, lowa. | 275
Codar River noar Cedar Rapids, Iowa...coeeeeeenn.... .. 202
Towa State Fish Commission ponda, Spirit Lake, Towan...l. ... ........ ... . 300
Applicants in Jowa. ..veivieiai i i e L 100
Kansas ...... 1,099

TRescrvoir near Middlesboro, Kv... 50
Tygart Creck neas Olive Hill, Ky......oo... 00 0 0l 777 " 7" 50

Nolin Creck near Hodgonsville, Ky.... .. N 150
Clarkston Lako near Eh‘ zahethtown, Ky .

Billys Creek near Elizabethtown, Ky.. .. .
Blue Spring near Cecilian, Ky......... o N 50

Mud River near Russellville, Ky 75
Pond River near Bakersport, Ky.. 75
Drake Creck near Hortonville, Ky 7%
Tradewater River near Dawson, Ky... 75
Otter Creek near Cerulean Springs, Ky. .. 100
Muddy Fork near Kuttawa, Ky....... . .. 75
Applicants in Kentueky............ . 240
Morcau River near Jeflerson City, Mo. - 100
Applicants in Missouri........ .. ... . . 350
Johnson Creek near conuty line, N. Y Ho
Mohawk River near Utica, N. Y .. 7
Applicants in Qhio.. 25
Texas .. 265
Virginia . 50
Jackson River near Ceda . 300
Applicants in Wyoming .............. . . 25
Tublic lake near Montborne, Wash 100
Catfish (common):
Herrealls Branch near Neosho, Mo ... ... . ... .. ... 1,050
Carp:
Applicants in Alabama. 575
Arkansnsa .. 611
California. . 15
Colorado . .. . .. 40
Connecticut..o.ooooeiie il - 390
Delaware ......... .- . 60
District of Columbia......................|.. . 215
Potomac River in District of Columbia..................|.. .. 1,767
Applicants in Floridu....... ... ... oo ioiiei e . 304
Georgia Stato Fish Commiasion. . . 3,600
Tallulah Creck, Tallulah Falls, Gia - 1,000
Applicants in Georgia..eooo. o o R 489
Idaho.cooooiiiii il 60
Tlinofs oooooe oo oo . 150
Indiann.......... L .- 90
Indisn 'l‘orritory 150
Red River near Colbert, Ind. 1Y, ... ..., 390
Grand River near Shawneetown, Ind, T.... ... . "° . .. 35
Applicants in owa ... o L L Ll 340
Kansas coooooooooini oo : 1,001
Kentucky . 320
Louisinna .. 190
Maino.... 30
Maryland........ 610
Muassachusetts .. 260
Michigan .... 780
Minnesota ......... 1, 000
Minnesota State Fish Commisgion X : : 2,500
Applicants in Mississippi....o.ooo ool 806
Missouri.... i 450
Montana . 740
Nobrasks 110
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Details of distribution, 1893-94—Continued.

. . ; ¢
Disposition. | Eggs. .! ¥ry. ?;;1‘1‘{:’“‘:;:1
., |
Carp—Continued. |
Applicants in Now Hampshire......cooooooaiooa il 160
NOW JOTB0Y - . evvennrannmancacoececcecaccsaceacacaseacanions - 280
New Mexico. . 484
New York.......... . 5, 366
New York Stato Fish Commission .. 5,000
Applicants in North Caroling...coevueiiiniaiiaiiaiiia]ieaineaiaaane, . 1,218
North Dakotd ceeeeeececenicaeaaeaeaa|oes .- . 180
1) T . . 810
Oklahoma . .. . . 510
Orogon ... 30
Pennsylvania . 720
Rhodo Island... 7
South Carolina. 304
South Dakota 1, 910
Tenneasco. ... 1,990
Doe River near Alleutown, Tenn ! 384
French Broad and Pigeon rivers in Joflferson County, * |
e T | 384
Holston River near Rutledge, ‘Lonn. . N P . . 103
Strawberry, ‘l'enn... | 192
Rogersville, ‘T'enun... H 384
Tennesseo River near Knoxville, Tenn.. ' 770
London, Tenn 384
Chucky Creek near Erwin, Tenn. ... 192
Big Limestono Creek near Limestone, . 102
Lick Creek near Mohawk, Tenn......... ... i 384
Clinch River near Clinton, Tonn.... ; 380
Emory River near Oarriman, Tenn. . I 193
Obeys River near Lancing, Tenn..oooooooniaononcn .. 193
Red River near Cobort, Tex. ... voveiiivaiiiiieneneeent. .. = 3980
Trinity River noar Fort Worth, Tex..oooovoieeenien e oin A L 380
Applicants in TexXas. ... ..o iiieiiiiei i o | 1,100
Reed Crook near Wytheville, Va.. i 1,086
Applicants in Virginia..... : 2, 5145
Washington. 280
West Virginia o ! 210
WHBCONBII e s eeveeee e eaeeeeanreencaes cosenennooanealicciieinnann. i 30
Tench, : !
Applicants it ATKANSAS .veeiiaieeiieiiinniineeaiaen, eereameeeeaan [ 500
Blue River near Armstrong, Ind, L. O P I 600
Applicauts in Indian Torritory . [ 500
Towa TMial Commission. .. ..o . ittt i i oe . .. 50
Lpno Creck near Mason City, Iown . PR .. 50
Bishop Lako near Sholdon, Towa.. 40
Cedar River near Osage, Jowa. .. 25
Applicants in Kansas _ ' 100
Appalaches River at crossing of Macon and Northern | { '
Raflrond, In GeorEin. . oo o i ie et et . 2,000
Ocones Rivor at crossing of Macon and Northern Rail- :
FORA, 1 (GOOPEIR. « o e eeeeaeneaccnanrecacassecacnsasnsns consnnmasneens 2, 000
Applieants in Marylond......... RN .. ‘ 60
{lck(‘)r,v Creek noar Neoaho, Mo oo it 1, 200
Applicants in Missonti. ... il 1,045
Applicants in New York..ooooooooiieeiiieinionnoiianan o0 4, 000
North Carolins eovoeeiveniiiiiiiiineiiinans onn 150
Ohio.............. . 200
I‘;anls Lako near Dallas, Tex ... 1, 0G0
Canyon Lake near Cisco, Tex... 1,000
lmsl(-._v tank near Cinco, Tex. .. 300
Dalmatrk tank near Ciaco, ‘Tox .. . 300
Colorado River near Austin, Tex . 600
A’l]l)l i“ nrc'(.)s River near San Marc . 1,200
Micants in ‘I
Goldﬁnl{: 8in Texas .......... I .............. 000
Applicants in Alabama . .o..oeeiitiii i foveeaen B IO ‘ 48
ATKANBAY. cvetienniiiiiiiiiiiieiiiiiiennn s . - 124
Colorado. .. . . 24
Connectfent ........ 30
District of Columbia. . 6,771
Delaware ........... 48
¥ C Florida ..o 50
Alori(}u Agricultural Dopartment. .. . 24
pplicants in Georgin .......... 138
Goorgia Iish Commission 30
Applicauts in Illinois .. iR 310
Tudiana........... ) e ) 127
Indian Territory . 24
I . owR ...l 110
owa Figh Commission. 100
Applicants in Kanaas ... . 162
Knusgm Fish Commission. . : 30
Applicants in Kentucky e . 84
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!
. . Adults and
Disposition. Eggs. Fry. yearlings.
Goldfish—Continued.

Applicants in Louisiang.................ooooooii o 419
Maine ....ooiiiii i [ P 14
Maryland........coooiiiiu.o... 360
Mussachusetts......._.......... 74
Michigan ........ 60
MINNOSOLa e eeieae e e ceiieeeee e . 10

Minnesota Fish Commission ....ooo..oooooooooeo bl 00000000 50

Applicants in Missiggippl.ceeee e e . 66
MiBBOURT ..o iin i e e e - 479

Mfssouri ¥ish Commiasion . . e . 100

Applicants in Nebraska .....oooooiiiiiiioniiineeenaenaavonnn it ]
New Jeorsey. - 120
New Mexico.. 12
Now York.... 224
North Carolina 227
Ohio......... . .. 466
Oklahomsn .. . e etettenieans | PN 12
Pennsylvanin............ .. e 838
Rhode Islaud ... . . 12
South Carolina . N P, 117
‘l'ennossgeo ... . . 198

©XaB....... 818

Utah ....... [}

Virginia...... . . 797

West Virginin .. .. N PO 72

‘Wisconsin Fish Commission «......... ... . [l 7 [T 100
Golden ide :

Applicants in ATkansas.....oo.ooooooooieii i 100
Colorfdo. .o .eoeno oo 125
District of Columbia. .......... .. ..o o T 91
Florida ............. P . 50
GOOTEIN . oo ceeet e i T 50

Georgia Fish Commission .................ooo.. . ool 100

Applicants in IMlinofs .. oo..ooieene ool 37
Indiana. oo e e 25
Kansas . .....ooi 8

Administrator public buildings, New Orleans, La.. - . ) 100

Applicants in Maryland ..o oo aa o 24
Magsuchusetts «oovoooieiiiana.. . 24

Minnesota Fish Comnmission -.... 25

Missouri Fish Commission. 50

Applicants in Missouri .... 25
New York... 275
New Jersey ... 15
North Carolina. [ P 100
ORio e it e ieeeea 166
Ponusylvanmin -...oooiieveiiiiiiiiiaiiii i 115
Tennessco. .. .. . P PP R 100
Toxas.c..... - . 125

50
50
[
12
. 2
Maryland....ooeeeeeiiiianennennnaanannnaidoon, 24
Norih Carolina . 86
Ponnaylvania.. 18
Tennessce..... 42
Vicginfa... ... . .l Il T 20
United States of Columbia. . . . S T, 12
Shad : 3 .
Connecticnt River near Warehouao Point, Conn......... RN i 3, 044, 000
Potomac River near Georgetown, D. C................. ' 4 469, 000

U. 8. Fish Commission Fish Pouds, Washington, D. C..
Nanticoke River near Seaford, Del...... ...

Brandywine Creck near Wilmington, Del. ...
St. Johns River noar Palatka, ¥ia...... . ... .
Ogeecheo River near Midvillo, Ga.. et
Ocmulges River near Macon, Ga. ... .-
Savaunah River near Augusta, Ga...........
Chesapenke Bay near Battery Island, Md..... ..
Chester River near Chestertown, Md........_...__ 01 . 777
TPatuxent River near Laurel, Md....... F Y P,
Patapsco River near Relay Statfon, Md............. 1 777777
Susquehanna Rivoer neur Port Deposit. Md .............. ... .. ..
Bus}l River near Bush River Station, Md ..........oo. .0 o . .00
North East River near North East, Md..
Wicomico River near Salisbury, Md ......... ... .. .
Gunpowder Rivor near Gunpowdoer Station, Md ...... .

aNot to be included in summations.

a2, 109, 000
450, 000
1, 330, 000
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Details of distribution, 1893-94—Continued.

Disposition. Tggs.

Xry.

Shad— Continued.
Llk River noar Elkton, Md ccoceeoenee
Potomae River near Washington Junc
Tuckahoo Creck near Queen Anne, Md......
Delaware River near Gloucester, NoJ ..
lLambertvillo, N.J .
Callicoon,N. Y. ....
Port Jervis, N. Y
New York Fish Commission..........c....
Pasquotank River near Elizabeth City, N.C.oovveviinnitiennennenn.
Lumber River ncar Lumberton, N.C....... .
Nouno Lliver near Nowbern, N, C .
Yadkin Itiver near Salisbury, N. C..
Susquehanva River near Colwmnbia, ..
Susquebanna Rivor near Fites Lddy, Ia...

Teach Bottom, Pave.oooiiiies]ioeenneeanan

Delawaro River near Delaware Wator Gap, I'a 400, 000
Pahwer River near Providence, RoIooooooonin. 669, 000
droad River near Columbin, 8. C.... S

Congareo River near Columbia, 8. C.
Catnwbi River near Catawba, S, C..
Potomaoe River near Widowater, Va....
Chappawansiv Creek noar (gnnntico, Va .
Cedar River noar Catletts, Vao..o...
Mattaponi River near Millord, V
Stony Creek near Stony Creek, Va
Rapidan River near Rapidan, Va.
Little Lliver near Taylorsville, Va.........
Rappabanpock River near ¥rederick sburg, Va.
Occoquan River near Woodbridge, Ya.....
Meherrin River near Bolfield, Va.o.......
Tye Rivor near K'yoe River Station, Va.
Rocktislt River near Rockflsh, Va.
Otter River noar Evington, Va.....
Nausemond River near Suflolk, Va ......
Quinnat galmon:
Californin Fish Commission. c...coioiiiiiiiiaaiioaaannna.
McCloud River near Baird, Cal o....... ..
Raisin River in Monroo County, Mich R
.. Cluckamas River and Clear Creck near Clackamas, Or
Stlver salinon:
Mad ivor near Korbol, Cal cee e oiiianaeaeiiiiaaiiiicaeoennns
Atlantic ralmon:
Now York Fish Commission..... [ RPN
Ponnsylvania Fish Comission ... .
New JTampshiro Fish Commission
Conunoeeticut Ifish Coinmission
.l’(irtaﬂtrenm, tributary to Toddy Pond in Hancock
2 XY L TR LR IR R RRT PR T
Sltﬂkor Brook, tributary to Toddy Pond in Hancock
O €T T TR P PP TR TP TR
Luke Harriman's brook, tributary to Coddy Pondin Han-
.cock County, Mo
T rtum{;{ Bruok, tributary uddy Pond in Hancock Coun-
B £ R PR L
Co{nlr\y}llrnok. tributary to Toddy Pond in Hancock Coun-
2 [T T SRRt EE TR PR PR
H:l!,ch brook, tributary to Toddy Pond in Hancock
RS L ) L T T R Lt  RTELLRR AR
bm‘unleru Cove, tributary to Toddy LPond in Hancock
County, Mo ... et e ecararraneeens coemeasnsasfoaaaaccieians
Ro‘burt, Giray brook, tributary to Coddy LPoud in Mancock
, County, Mo .....
]ﬁmldy Pond in Hancock County, Me..
cadow brook, tributary to Alamoosook Lake in Jlau-
'cnok County, Mo. ..o lei it et iiitsreaaceeaa e e
Wardwell braok, tributary to Alamoosook Lake in Han- | |
COCK CONNEY, MO. oot iaeereeanesresanzserreoce caesanannranas
Gully brook, tributary to Alamoosook Lako in Hancock | i
i

og.|-

County, Me. ..enie. i iiieraaereaaannaanaan
i’xlunmnsouk.Luko in Hancock County, Mo
liunrl.’l’nnd in Hancock County, Moo .ooieeoiurrianmmasooaenetoecnes

Z}l Brook, tributary to Narramissio River in Hancock

ounty, Mo

cad Brook, tributary to Narramissio River in Hancock

.
County, Mo ...l 0 e ‘
Little Dead Brook, tributary to Narramissio River in l

Hancock County, Mo

Green Lako in Ha 3 v
Landlocked salmon; noocle County, Mo.cormrrrrarecereses

Caleb Gilman, Calals, Me
WL, Haynes, OnKIand, Mo ..o oooeooeeonn ool

F.R. 94 b

1, 380, 000
1, 676, 000
450, 000

142,000 |.-.
1,100,000 |-

400, 000

917, 000
5, 414, 000
429, 00V
4389, 000
403, 000
419, 000
870, 000
757, 000
850, 000
276, 000
350, 000
100, 000

N—r o

900, 000
457, 000

155, 000 |-

1,407, 000 ...

482, 000
453, 000

433, 000 |-

448, 000

451,000 |..

475, 000
907, 00V
381, 000
463. 0u0
459, 0LV

447,000 | ..

509, 060

438, 500 ..
49,000 |.
213, 000

280, 000

10, 000
8, 000
9,200
8,235

11,343
6, 000

5,800

6, 191
49, 655

21, 300
14,625
6,100
32,089
0, 809
9,000
18, 062
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Details of distribution, 1893-94—Continued.

Disposition.

Eggs.

Fry.

Adultsand
yearlings.

Landlocked salmon—Continued.

W. L. Gilbert, Plymouth, Mags. c.eceeeeiieianiiaai .
A. E. Adawms, No. 115 State street, Boston, Mass.. i
1. R. llewett, Ringwood, N.J .ol
Gardner Smaith, Ragged Lako, N Y ..
Bisby Club, White Lake Coruers, N.Y.
Now York Fish Commission ...
Wilmurt Club, Buitalo, N. Y. ...,
Adirondack Leaguo Club, Old Forge, N, Y
Tuxedo Park Association, LTuxedo,N.Y._.
Applicants in United States of Colombin ... ..
Monoeacy River near Frederick Juuction, Md..
Applicants in Conneeticnt. ..ol
Eagle Lako near Bar Harbor, Me.
JTrourth ond near Bluehill. Me.........
Tong Pond near South West Harbor, Me...........
Pributary of Duck Lake in Penebscot County. Me.
W hites ’ond near Penobscot, Mo.........
Big Tunk Waters near Ellsworth, Me..
Ponnell Pond in Hancock County, Me. .
Great Pond near Waterville, Mo. ...
Parlin Poud in Somersoet County, Me...
Beech ILill Pond in Hancock County, Me.
QGiles Pond in Hancock County, Mo..
Great Pond in Hancock County, Me. .
Great Pond near Watervillo, Mo.......
Funk Pond in Washington Count, v, Mo..
Brewer Pond near Souih Brewer, )Me ..
Blunt Pond in Hancock County, Mo .
Green Lako in Hancock County, Mo
Toddy Pond in Hancock County, Mo.
Long Poud in Hancock Connty, Me.. ..
Flanders Pond in Hancock County, Me...
Rocky Pond No. 2 in Hancock County, Mo
Thillips Pond in Hancock Connty, Mo..
Branch Pond near Kast Dedham, Me.
China Lake near Waterville, Mo.....
Cuniculocus Pond near Fgypt, Mo.....
Hateaso Pond in Hancock County, Me.
Mountany Fond in Hancock County, Me
Great Brook in Huncock County, Me ..
Simmons Pond near Ellaworth, Me..........
T'ish River Lakes in Aroostook County, Me
Bxﬁ)wns\]{(ivur. tributary of Lako Champlain near Water-
UTY, Vb eocaoneaaennnnssromecnoannns asansscasotoaones
Indingl Lirook, tributary of Lake Champluin near Essex
FJunetion, Vi .o ee .o oieiiiaeaaiaceeeiitienniaaanaan,
Winooski River, tributary of Lakoe Champlain near Es.
gox Junction, Vt
Vermont I'ish Commission..
Steelhead trout:
California Fish Commission....
Governmeoent of Japan
North Fork of Mad River near Korbel,
Loch Leven trout:
California IFish Commisgion. .coeeeeroremnoeneeenii,
Minnesota Fish Commission.
Government of Moxico...... e
Orchard Lake, Oakland County, Mich.......
Zukey Luko near Ilamburg Junctiow, 3Mich.
Cold Creck near Tawas City, Mich..........
Upper Clear Creek near Idaho Spriugs, Colo.
South Platte River noar Dome Rock, Colo...
Estabrook, Colo..
Frying Pan Creek.near Thomasville, Colo.
Ruedi, Colo . -.....

Eaglo River ncar Berry's Branch, Colo
Ilast River neatr Almont, Colo........
T.08 Pinos River near Osior, Colo...
Lake Creek noar Idaho Springs, Colo.
Lower Evergreen Lake near Leadville, Colo.
Arkansas River near Boulevard, Colo.....
Applicants in Colorado...............

QOak Hill Lake near Butler, Ind...
Clear Lake near South Bend, Ind...
Jiartman Lako near South Bend, Ind.
Tloods Poud in Hancock County, Mo..

Big Tunk Pond near Ellsworth, Me. ..
Green Lake in Hancock County, Ma .
Simmons I’oud near Ellsworth, Me.
Branch PPoud near East Dedham, M
Heart Pond near East Orland, Me. ...
Railread Lake ncar Wingleton, Mich.....oo.ooieen.t. i
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Delails of distribution, 1893-94—Continued.

Lock Leven trout—Continuod.

Rai

Disposition. Tggs. I Fry.

Adults and
yearlings.,

Boitner (‘reck near Traverse City, Mich..........
Lako Mury Rowan near Jocko, Mont. ...
Pocos River near Gloriota, N. Mex._....
Luako in Franklin Park, Columbus, Ohio.
Deep Lake near Mount Pocono, Pa..........
Talse Bottom Creek near Doadwood, 5. Dak
Applicants in South Dakotsy ....ooooeennne

I;"llg Lake near Rice Lake, Wis. .
Cedar Lako nenr Rico Lake, Wis.
La Prelo Creek near Donglas, Wy

nbow trout: |
Mammoth Springs Fish Co., Mammoth Springs, Ark..... 12,000 ..o it
J.E. Bailey, Silver Springs, Benton County, Ark......... 5, 000 |
thus Hopkins Univoersity, Baltimore, Md..... . 2,500 1
Missour] Fish Commission........ooeeeee e 50, 0V0
Minnesota Fish Commission . 42, 000
Vebraska 1ish Commission .. 23, 000
Nevada Fish Commission . ... 40, 000
YVoermont Fish Commission. .. 30, 000
J. K. Sherloek, Salt Lake City, 10, 000
F. A Thole, New Castle, Wyo 10, 500 !
Wyoming Fish Commission...o..oooeeen.uns 45, 000
- P, Groenough, Portueut, Quobee, Canada. . 10, 000
Maj. W, Turner, Bertrix, Bolginm............ 25,000 . .
A. Geoffroy St. ilaire, Paris, Franco. . 57,000 e e
Raveret- Wattol, Fecamp, France. ... 10, 000
Evergroen Lako near Leadvillo, Colo..oooiiiiiiiiiifeeenonianiann
Lako Crevk near Leadvillo, Colo ........
Green Lake in Hancock County, Me.
1)(0|nlmrb strenmnoear Glyndon, Md..
Patapsco Falls near Glyndon, Md..
.ocel streams near Alberton, Md..
Crane Creek near Craue, Mo .. .......
Ocona Lufty River near Cherokee, N.C
DEV Run in Bath County, Va.......
Mill Creek in Bath Connty, Va
Applicants in Virginin. .. ooooeeeioneerons - 1,000 |............
Bast Cahaba River near Birmingham, Ala . i PP 500
Applicants in Alobrng .ooocoecoeiamaaraoaes o - 475
Spavina Creek near Nebo, Ark.... . 1,000
Sugar Creek near Brightwater, Ar celees 1,300
Clear Fork of 1ilinois River near Johnson, Ark . 800
Main Fork of White River noar Durham, Ark .. 600
Delaney, Ark .. 600
St. Paul, Ark ... 800
West Fork, Ark.. 1, 000
¥ . Winslow, Ark.... 1,000
‘rog (iabou near Mountainburg, Ark ........... 700
rog Bayou near Lancaster, Ark ....... 600
T Lillie, Ark ...... 600
Aouqus Pond near Nashvillo, Ark 500
& Dplicants in ATKANSAS . ovweeneeeieenees ot 1,400
(,‘l i"“y Swnit Lake near I'rinity Summnit, Cal . 5,400
AU orado Figh Commission ...... ...ocoooooeeeee 475
Pplicants in (IN)ierict of Columbia . 207
3OOrEin. ..o . 00
C}Bn" Rivor noar Warren, Il .... . 725
Cheur Lako near South Bend, Ind ........ . 1,000
amberlain Lako near South Bend, Ind. . 500
A licants in Indinng........... . 200
C)((-' 80n Creek near Creaco, Towa . . 700
Donr Crogk near Lansing, Towneoooooviiiinrennn.. . 977
urman Mill, Coulie Creek near MoGregor, Towa. . 500
(.l’mlgunts 10 JOWR. . eoe it eiieenaemcnaans R 50
'f!)'::n(;roek near Baxter Station, Kans..ooooeeeioooeeefonn 500
Littlocz')‘mn River noar ¥ort Scott, Knns «...coo.oovvnn]oen 2,000
Mare 1!3!1;:0 River near Fulton, Kans........... 1,000
Apnlioaoes Cygnes River near Bofcourt, Kans .. 5,200
Phlic Ants in Kansas ... oo icaaaannns 1, 200
"l:lbvnng BEAL Coeian, Ky.ooeeemeeneeeaacaaanenaeansfens 200
Si'mk of Branch nenr Casky, Ky . 100
A" ing Croek near Saulsberry, Ky 750
pplxcn‘qts in Kentucky ...... . . 100
atne Vieh Commiasion.. ... ... .. ol anl
{viin Pond in Someraet County, Mo. ... ..ol ool 300
2 l:uahouno Run near Hagerstown, Md ! b2
gn © Roland near Luthorville, M. .... 812
oo\{ar Run near Glyndon, Md......cooiiiiiiiiiininnead)ens 100
Loca stranms nonr Hagerstown, Md ... ... . 0 1T 500
Bi HI‘,V(,][ Creek near Limoninm, Md . .. 1,000
Mﬁ.n 0101 near Hagorstown, Md -....... . 1,000
ohula Creek noar Glyndon, Md 426
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Details of distribution, 1893-94—Continued.

. . a0 > Adults and

Disposition. Xggs. Try. yearlings.

Rainbow trout—Continued.

Egysyt, Branch near Brooklandville, Md....ccooooiiiiii]iinimmmmaniasioieecieninnn. 425
Applicants in Maryland co.eeooiiiiiiiin e . . 250
Kansas River near Kansas City, Mo.........oooiiiaii]oens . . 100
Indian Creek near Lanagan, Mo.......ooo i . R 2, 200
Elk River near Rutledgo, Mo... . 2, 200
Shoal Creek near Neosho, Mo........ ... . ceee . 450
Gasconade Rivor near Arlington, Mo...... . . e 3,420
Moramac River noar Mosalle, Mo.......... ceen . 1, 500
Metealf Spring noar Steelville, Mo ........ . 500
Sugar Creek in McDonald County, Mo....o.ocovvninanaa, . 1, 000
Current River near Chicopee, Mo T N s 9, 300
Spring Pond near Ash Grove, Mo I PN : 100
Sylvan Lake ncar Ironton, Mo .. . 500
Applicants in Missouri .......... . 400
Lake Creek necar Rushville, Nebr..... 400
Worth Branch near Far Hills, N.J..... . .. 500
Applicnntsin}\'cmcrscy........._.,,_ ___________ . 150
New York.... ) PO 300
Dods Lake near Babylon, N. ¥ .. ieeenniinnnaienimnnnnnaadocaiiiiiii, . GO0
Jonathan Creck near Dellwood, N.C... I . R 800
Buck Creek near Marion, NoCooovvivvneniinninenan et . 1,500
Linville River near Linville, N. C I PR 760
Sugar Fork Ruu uear RBlack Mountain, N, C...... ... |t . 800
Long Branch near Black Mountain, N. L0 Y . 300
Swananoa River near Black Mountain, N.C.o.oooooviiiifiiinnianiiiiieaens 500
Applicants in North Caroling.......... PO PRI PPN . 200
L0 )1 T ceee 800
Tributary of Gun powder River near Now I'roedom, Pa..l......o.ooo... e 500
Deer Creek near New Freedom, Pave oo oot ceee . Hoo
Anderson Branch near Stowartstown, 0 - R 500
Loyalhanna Creck near Latrobe, Plececoeennamnienenes coeeecaenen. cees .- 500
Clover Creek mear AlL0ona, P coveeonennniiniiiiient]oiieeaniinen. . 500
Clear Creok near Johinstown, Pa. 800
Trout JRun near Budford, Pa ..cocaiieiaeei e . 300
Youghiogheny River near Ohiopylo, Pa...oooieeeennnonenononn s RS 500
Elk Run near Ebenaburg, Pa. et veorareaeeieeiimnn s ronaaaeaaaeans . . 800
Black Lick Creek near Ebensbhurg, Pa..c. cocvnennmaao iomecoonnans feeeceenaeaaas 500
Mooro Run near Ebensburg, Pa O 500
Long Runnear Arnot, ’a........ JR DU P 800
Bobs Run near Morris, Pa . ooveeieemmeareneerieieniaafonieiiiiannnoneeeaccerees 500
Alder Run near Munsons, I’a...cocceeeananns . R . 800
Little Montgomery Creck near Clearfield, Pa.. B S TS 500
Allaghen lézlver near Coudersport, Pa........ R e P 700
TFreeman Xhm near Austin, Pa....cooiiiannann J S D (R 300
Lick Run near Gaines, Pa.ccoovvuremacaonce. o S 1, 000
Cushing Creek near Coudersport, Pa. S R Y 600
Tocal streams necar Blossburg, Pa..... PO T 4,000
Chaurchill Creck near Farmington, I'a....... B P, 800
Clear Brook near Dubois, Pa..oooeoeiiiaeoaifoenee s 200
T'alling Spring noar Chambersburg, Pa...ooooniiiiiii i feiiiiiiiiiiiiocieareeaen, 500
Prindle Run near Mechaniesburg, 1o, coooev i iien e 800
Hagorman Run near Williasport, 1’a. . L 600
T.ocal streams noar Williamsport, Pa ....... 1,275
Sugﬂl' Creock near Troy, Pa . ..oeeeaenonoonn 800
Red Jun Creek near Waynesboro, Ya....... IR . 500
Glon Brook near Berwick, Pa....... . D PO 300
Harvey Lake near Nanticoke, I'a.. . U EP N R, 500
Local streams naar Stroudsburg, Pa R N FO 4,000
Pike Creck near Nanticoke, Pa..cooeenioni oot T 300
Roaring Brook near Scranton, Pa.......oooiiaaillL RN IR 600
Moss 1ollow Creek near Hamilton, Pa .......ooooiii i ]ereenanainan, 300
Spring River near Tobyhenna, Pa - ceeenieinnnnineaaiddiiieae i |ieeaiinnenan. 100
Jorry Run near Lockbhaven, Pa cooenenniiii it 1, 000
Drury Run near Renovo, P e oeeeeieeeniiiiiiiiaiieeniiia, - : ' 600
Deop Creek near Ashland, Pa...o.oooooiiiaiiiifiin . 500
(%ua :er Pood near Shenandoah, Pa..... .. . . 200
Tock Run near $t. Peters, Pa........... ) A75
Steons Run near Mortonville, Pa coeeneennanin..t. 425
Meadow Brook near Mendow\)rook, Poeeoraieannns ) A 500
Smysor Pond near York, Pa...coooeeeeeneeaineonos .. ) 100
Trout Run near York, Pa ..coovooonvinni iiiiianan, . U PR, 500
Susquehanna River near Peach Bottom, P ..o . . 588
Applicants in Tennsylvania . 1,500
South Carolina. .. 100
Tudian Creek near Irwin, Tenn . 2,900
Boon Creek near Irwin, Tenn... FU . 100
Tpoh Creek near Irwin, Tenn..... T 100
Sinking Creek near Irwin, Tenn [ 100
Upper Doe River near Roan Mountain, ‘Lenn .. P P 1,150
Cranberry Creek near Cranberry, Tenn ceeddaeiil 1,112
Trench Broad and PigeonriversinJefforson County,T eun.' ... beeeens 1,000
Doe River in Carter County, Tenn...ooooovvnniiianaen F RN DRSS 1, 000
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Details of distribution, 1898-94—Continued.

Disposition.

Adults and
~yoarlings.

Rainbow trout—Continued.
Spring Braonch near Kimming, Tenn c.o.oeeeeieniaaiia...
New River near Holenwood, Tenn ..... ..
Little River near Xnoxville, Tenn .....
Pigoon River in Knox County, T'enn...
Tellico Itiver in Knox County, Tenn...
Applicants in ‘T'ennceses...............
ToxXaB...cvcneeenenannnn
Roed Creck near Wytheville, Va.....
T'yre River near Arrington, Va.......
Cowpasture River near Millboro, Va .....
Augusta Springs near Augusta Springs, Va.
Barbers Creok near Craig City, Va.......

Spring Creek near Craig City, Va ...
Cowpasture River ncar Hot Springs, Va
Gordon Creel in Bath County, Va..
Cedar Creek in Bath County, Va .......
Little I{onlin%{Crcek in Bath County, Va............
Walkersa Creek near Yearisburg, Va
North Fork of Tye River in Nelson County, Va.....
Campbell County, Va ..
Clinch River near Tazowell County, Va.....2.......
Wolf Creek in Tazewoll County, Va...... -
South Fork of Powell Riverin Wine County, Va._....
Powel) River and branches near Bigatone Gap, Va ...
Beaver Dam Creek in Washington County, Va........
Laurel Run in Rockbridge County, Va....c.........
Rappahoannock River near Fredoricksburg, Va
Spring Cresk in \Washinzton County, Va...
Laurel Rivor in Washington County, Va.
Applicants in Virginia...........c..oo...
Mound Spring Pond near Seymnour, Wis..
‘Wausaukeo I'ish and (Gamo Clnb, Amberg, W
Gauley River in Fayette Conuty, W.Va
Applicants in West Virginia....
Von Behr trout:
Troutdale fish furm, Mammoth Spring, Ark..............
Connecticut Fish Commission.
Minnesota Fish Connnission. ..
Vermont Fish Commission ....
Wyoming I'ish Commission .
Government of Mexico...oo..o.oovooaoL.
North ‘Ten Milo Cresk near Frisco, Colo..
Black Lako in Summit Connty, Colo........
Denslow Brook in Fairfield County, Coun..
Trail Creok near Michigan City, Ind....oovevieiioaiaan.
Notre Damo Lake near South Bend, Ind.c.oao . oo.... ...
Applicants in Indinnn...eee oo iieiiiiineieeiaaaacnaanns
Hoover Spring near Wost Union, Towa...
Silver Springs noar Waverly, lowa.......
Spirit Lake near Spirit Loko, Iowa.
Appliconts iIn TOWR......couaunn..
Kentucky ........
I}’L’ Tuank Pond near Illaworth, Mo..........
Phillips Pond near Phillil)s Tond Station, Me. .
Rocky Pond in Hancock Connty, Me..-neveeeneeeneeannnn.

Brauch Pond noar Enst Dedbam, Mo. -« - cveneoveeoonnnon.. :

(J;vl‘eon Lake in Hancock County, Mo. coeeeeeeiamaeanannn.
Pattens Pond in Hancock County , Mo..eeeniivaciinnennn,

Rogers Pond near Topham, Mo. ........ eeeeeeaaaan :

Hoart Pond near Orland, Me...............
Lidonaparker Pond near Waldoboro, Mo. ... ... . .0
Fourth Pond in Hancock County, Mo.... ...
One Milo River near Attleborn, Mass- B,
Great Pond noar Randolph, Mass .....ovvevvineninan.ns.
A)llllght)use Ruu near Hagoratown, Md.....

ri Pond near Lawton, Mich .................

North Branch ‘Tobacco River near Hatton, Mich..... O

Contennial Mill and Pokagan Croek noar Lagrange
Big Black Croek in Muskegon County, Mi0t~ b
L;xt; chm' Creek in Muskogon County, Mich..
L tle Bear Creek in Musﬁogon County, Mich..
L;s{g Marquette River in Newaygo County, Mich.
¥ © Manistes River in Newaygo County, Mich.........
Amolmd Creok near Coldwater, Mich
§ plicants in Miohigan
La t Petor Creek, near Rexville, N. Y .
Cocnl streams 1n Sullivan County, N. Y
harlotte Creel noar Onconta, N. Y ..
awawa Lake near Siduey, Ohio ..
Applicants in Ohlo. ..., o\, ..
golumbln, Creek near Troy, Pa................ :
sckawaxen River in Wayne County,Pa...ceeeennnnnnn.
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Details of distribution, 1893-94—Continued.

Disposition. Syrer ey Adultsand
1 ' Eggs. ’ ¥ry. yearlings.
Yon Behr trout—Continued. 1
Applicants in Pennsylvania.ee... oo 500
Mill Brook near South Pomfret, Vi .. | ! 1, 000
Big Spring near Leosburg, Va.......... I RS
Gauloy River in Fayette County, W, Va_ | 1. 000
Tush River near Baldwin, Wis. .. .. . " 400
Middle Inlet near Ambery, Wis .. 800
North Bravch near IFarmington, Wis. 1, 400
Mnin Creck near Bangor, Wis...o.oooo ool RO PO, : " 300
Dlack-spotted trout: | ot
Frying Pan Creek in Pitkin County, Colo.......cooviiioi e ot ... 1,200
Eugle County, Colo.. ..... ‘ 1,300
Upper Boulder Creek near Central City, Colo. 2. 000
Mammoth Creek near Central City, Colo...... 2. 0v0
Lake Creok near Twin Lakes, Colo. . ... ’500
Spring Brook near Carbondale, Colo.. 500
‘Pomichi Creek near Sargont, Colo. ... 1, 800
Rito Alto Creck near Moftat, Colo.. .. " &0g
Spring Creok near Sheridan, 8. Dak .. o 000
1

Brook tra‘z‘:]t;l Fish T M
Troutdale Fish Farm, Mammoth Spring K -5
John G. Bailey, Rogers, Ark pring, Arl . i 000
Tampshire Trout Club. Northampton, Mass.
Minpesota Iish Commission. ... ... ... ...
Nebraska Fish Connnigsion . ..
W. H. Vansaicklo, Bevans, N, J ..
Vermont IFish Commission. .
A.P.Muzz, New Richmond, Wis.
- Government of Switzerland..........
J.J. Armistead, Killy whan, Scotland.
Licat. 1. 1. Lemly, UL 8. of Colombin, South Amer!
TRock Creek in Lake County, Colo..
Lako Creck in Lake County, Colo..
Arkansas River near ArkansasJunction, Colo.
Upper Lako in Lako County, Colo...........
Syring 3rook near Laporte, Ind. ... ..
Chamberliin Lako near South Bend, Ind..
Almshouse Run near Hagorstown, Md. .
Creck near Dexter, Mich.......
Wells Creek near Schooleraft, Mich. .......
Washington River in Houghton County, Mich.
North River near Staunton, Va.o.. ... ......
Arkansas River near Boulevard, Colo.
Los Pinos Creck near Ostor, Colo......
Mill Creek near Idalio Springs, Colo.
Fall Liver near Idaho Springs, Colo.....
South Platte River in Park County, Colo.. ..
South Boulder Creek near Central City, Colo.
Jennio Lind Creek near Central City, Colo ..
Lakeo Creek in Lako Connty, Colo.........
Upper Twin Lakes in Lako County, Colo ..
Lowcer Evergreen Lake in Lake County, Col
Lake Creck in Lake County, Colo..... ... ...
Crystal River near Carbondale, Colo.
Tomichi Creek near Sargont, Colo. ..
Gunnison, Colo.
Last River near Almont, Colo.........
Treonbiorn River neur Granoros, Colo ..
Roaring FFork River in Bagle County, Colorado.
Applicantsin Colorado. ... -
Hanvnonassct River noar Madison, Conn..
Whitlock Brook near South Norwalk, Conn
Jacks Brook in Litchfleld Connty, Conn
Burr Oak Creek near Osage, Towa. ...,
Craie Pond near Bant Orland, Me..
Appﬂmnts in Marvland. ..ol
Trout Brook ncar North Pembroke, Masa.
Sweotwater Creek near Stearns, Mich oo
West Branch Donnaber Creek near Wingleton, Mich.
Poquotts Crock fu Lako County, Mich.. .
Avery Creek near Chorry Valley, Mich.
Spring Lako near Wingloton, Mich.
PDunnanbier Creek near Wingleton, Mich..
Mill Creek in Lako Connty, Mich.......
RBaldwin Creck near Baldwin, Mich...oooooooo oo iiiiaa..
Cedar Creek near Baldwin, Mieh.. ... ...
Pickerel Creek near Baldwin, Mich. ..
Swootwatoer Creek near Branch, Mich.
Sanborn Creek near Nirvana, Mich.....
Branch Pore Marquetto River near Nirvana, Mich.
Dock and Tom Creck near Lako Station, Mich.
Chippewa Rivernear Chippewa, Mich ..., ..
South Brauch Tobacco River near Clare, Mich. ..o ciiiiiaiiaaa,
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Tellow-finned trout:
Lake troue:

Disposition. }Gggs. Yry.

| Adults and
i yearlings.

ook trout—Continued.
Star Lakoe near Wingleton, Mich.................. ... e
Middle Branch of Tobacco River near Farwell, Mieh ...,
Willow Creck near Farwell, Michoooooooooi .1
Indian Lake near Dowagine, Mich.
Kesby Brook near Miltord, Mich.........
Glenwond Jake near detferson City, Mont ...
Juffulo and Lravis ereeks near Helenn, Mont.
Applicants in Montana . ..ol
Nobraska ......
Merrimae River noar Hudson, N, H..
Pocos River uear Lag Vogas, N, Mex ..
Tosnquo Liver near Santa IP'o, N, Mex.
Munsconetcong River near Trenton, N. J.
Applicants in Now Jersey .............
Crum Creek near Congers, N. Y ......
Sanguoit Creek near Watorville, N.Y.........
Bridgowater Stream near Bridgewater, N. Y ..
Beaver Meadow Creek near Cutting, N.Y.....
Little Broken Straw Creek noar Clymer, N.Y . .
Unadilla River noar West Winfield, N. Y. . - .
Little Mooso Lake near Wilmurt, N. Y.
Oriskany Creek noar Waterville, N. Y ..
Ragged Lake near Qwls Head, N. Y.
Harvey Creek near Nanticoke, Pa.. ..
Roaring Brook near Scranton, Pa...... .
Walker Creok near Herrick Center, Pa. . R
Corey Creek near Herrick Centor, Pa. ..
Price Creek near Horrick Center, Pa... -
Loo Creek near Herrick Centor, Pa......
McGonegal Creek near Tlerrick Center, Pa
Patterson Creek near Herrick Conter, Pa.
Tingley Creek noar Herrick Centor, Pa.
Bowell Creek noar Herrick Centor, ’a...
Brookinﬁs Croek near Herrick Center, Pa.
Barnes Creck near Herrick Contor, Pa ...
Dunns (reck near Herrick Centor, Pa_.
Jolinson Creek near Pleasant Mount, Pa.
Applicants in Pepnsylvania . ....o.....
Battlo Creek near Hermosa, Pa .
Dotham I'ond near Hartford, Vt........
Lalko Witchel near North Pomfret, Vt..
Ottaqueechy River near Sherburno, Vb oo
Lakota Lako near Woodstook, Vt...... .
Big Spring near Leesburg, Va .........
Bighteen Mile Croek neat Pratt, Wis .. ..
Kinnickinnick River near River IFalls, Wis. P P .
Local stream near Wost Snlem, Wis...... dees y
]‘mnr Creok near Rico Lake, Wis et .
Shoshone Creek in Yellowstone National Park, Wyo ..o.|eeeeereiiiiont vonnnanennnnn. :

Lower Evergreen Lako near Leadville, Colo. . eaeeenueonforieneraiine vanacnaannan. '

Conneecticnt Fish COmmMIBEION . eeeeeeeereeeereeaieaaaannnn 100,000 -............

Massachusctts Fish Commission. . 100, 000 .
Minnesota ¥1sh Commission. ... 100, 000 ;.
Nebragka Fish Commission... 100, 009

Now York Fish Commisslon. . 300, 000 {.

Utali Fish Commission........ 100, 000 .

Vermont Fish Commission. .. ... 300,000 [.....o......

_G)-reon Lake in Haucock County, Mo

Pretty Luko noar Kalamazoo, Mich. ..

Lako'Huron off North Point, Mich. ..
L . X Sugar Island, Mich. .....

ako Superior pear Fishormans Howe, Mich

Wright Island, Mich.

Ruclk Harbor, Mich..

‘Tobin Bay, Mich..

Duncan Bay, Mich..........

Washington Harbor, Mich..

Lestor Park, Minn..........

‘I'wo Harbors, Minn..

Beaver Bay, Minn...

Grand Marcus, Mion

Poplar Itiver, Minn..

Grand Portage, Minn..

Chicago Bay, Minn ..

French River, Mion .

Fish Island, Minn .
Eaglenoat Lako near E‘iy.xhslli:;lr:". mlm .

Burnside Lake near Ely

b ; yiMinn..

%rout Lake ucar "Lower, Miun ...
ako Outario ol Capo Vineent, N. Y..

77,000 |.
29, 000 1.
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LAdults and

Disposition. ‘ Fargs. \ ry. yourlings.
— e B '
Lake trout—Continned. l i \
1ake Erie on North Bags Ialand Ieef, Qhio - N e eaareanaen 79, 000
Y'each Point Reof, Ohio........ . 42,000 :

Lake Superior near Bayfiold, Wis ...
1hdson Lako near South Bend, Ind ..
Lako in Franklin Park, Colutnbus, Olio,
Lake Maxinkuckeo near Marmont, Ind .
Heart Pond near East Ocland, Mo......
East Orland, Me..
Lako ITuron near 'Ihnoder Bay, Mich..
aott North Paint, Mich...
Star Lake in Saginaw, Mich...... .....
Bitter Root. River noar Hamilten, Mich.
Raggod Lake near Owla Head, N.Y..
Pundersons Lake near Burton, Ohio..
Lako Winolanear Falls, Pa........

Ieech Lakoe near Honosdale, Pa. .o oo i iiiimaaie i et

Whitefich: |

Connecticut IMish Commission. ...oovieeaeameeainiiean.. 200, 000 !
i G, 000,000 ..

Now York Fish Commission ..
Take Superior oft Figh Island, Mich.....oo.ooooionii e |
Siskonvit Lako, 1sle Royal, Mich...
Lako Michigan near Naubinway, Mich
Epoufette, Mich..
Chiarlevoix, Mich.
Manistique, Mich
T.ake Huren near East ‘Pawas, Mich. ...
Detour Pagsage, Mich.
Tako I[uron off Miller Point, Mich......
Sturgcon Point, Mich.....
Thunder Bay Island, Mich
Whitefish Lake in Mackinae County, Mich .
Lako Superior near Duluth, Minn.......

Lako Ontario near Qswego, N.Y ...
Sacketls Harbor, N.Y ..
Lake Irie on Nortl Buss Istand Reef, Ohio.
Rattlesnal.o Island Reef, Ohio
Ballaat Island Recf, Ohio......
Green Island Reel, Obio. .. ..
Middle Bass Island Reef, Ohijo.

Peach Point Reef. Ohio. ...
Starvo Island Recf, Ohio
Keolly Tsland Reef, Ohio.
Mouso Island Reef, Ohio. .
Tako Superior near Bayfield, Wis. ..
Iron Itiver, Wis
Raspborry Bay, Wis. ...
Lake Lrio on North Bass Island Keef, Ohio.
tnttlesnnko Island Reef, Ohio
Grevn Island Roof. Ohio. ... .. .. .
Middle Bass Island Reef, Ohio. ..o ...
Perch Toint Reet, Olio [P
Ballast Inland Resl, Ohjo..ooeenae il

Starvoe Islund Reet, Ohio.. .
Kelley Reot, Ohfo......... .
Mouso Island Recf, Olio..ooveeeioiiaaiiiniiiaieees ;

Pike perch:
Long Lakonear Albion, Ind. ..o iiiiiiiiiiiaaan. I ..............
High Lakenear Alhion, Ind .. ooiiiiiiiriiiiaaaea .
Protty Lake near Plymouth, Ind........ooiiieeieiaa. !
Maxinkuckee Lakoe near Maruwont, Ind .-

‘T'win Lakes near Plymouth, Ind..o.ooonianiieea.s I
Lako of tho Woods near Plymmouth, Ind. Ao

Bluo River near Milltown, Ind.......... l \

' |

| l

! |

‘ |

Long Lake near Lagrange, Ind. ..
Dallas Lake near Lagrange, Ind..
Atwood Lake near Lagrango, Ind.
ApplicantsinIndtana ..o .. L,
Salt Rivor near Shepherdsville, Ky ...
Green River near Howling Green, Ky.
Barren River near Munfordsville, Ky .
Applicants in Kentueky ... .0,
Tike Lake near ulnth, Minn. .
Iako Vermilion near Towor, Minn.
Harper Lake near Conter Village,
Owasco Lakonear Auburn, N. Y.,
Cayupga Lakenear Auburn, N. Y.
New York Stato Fish Commission
Manmeo Bay near Toledo, Ohio.. ...
Sandusky Liver near Fremont, Ohio
Sandusky Lay near Sandusky, Objo.......
Lako Erie on Rattlesnake 1slund Reef, Ohio.

Lut-in-Bay Islund Reef, Ohio....

. 1,000, 660

5,000,000 ..

300, 000

990, 090
1, 000, 000 .
7H0,000 ..
T30, 000 ..
2, (0, 600
2, 000, 000
1,000,000 [..
1,500,000 -.
1, 000, 000
1, 000,000 ..
1, 050, 000
2.000, 000 ...
200, 000
1,000,000 §..
1, 900, 000 -
4,340, 000
4,420, 000
4, 900, 00V
2, 600, (00
2, 500, 0U0 °
1, 250, 000
700, 000
1,000, 00

4,000, O00 .
2, 000, 400
2,000,000 ..
5, 450, 000
7,230,000 |..
1, 500, 000

1, 600, C0O
1, 125, 000
3, 300, 000
2,400, 000 ..
3, 400, 000 |
2,000, 000 |

500, 000
500, 000 .
1,000, 000 .
2,000,000 :
1, 000, 000
1,000, 000 .
200, 000 .
500, 000 1,
nOD, D00 -
500, 000 .
200, 000
1, 886, 10
1, 667, 000
1, 647, 000
100, 000 .
2,500, 000 .
2,500, 000 .
HO0, 000 °.
500, 000 .
50, 090 .

13, Gon, 000
2,500,000 ...
10,800, 000 1.
8,400,000 ', ..
15,800, 000 |..veeeeannns
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Disposition. Lgga. Fry. ?ﬂ'.’,lf,':,gﬁd
Pike pereh—Continued. :
Lake Erio on Port Clinton I2eef, ONi0 «vvuieeeserceneecssafiasseasaannaas ' 13, 200, 000
Ballast Island Jleef, Ohjo..... IO P . 21, 600, 000
Middle Bars Island Reef, Ohio . R 26, 700, V00 |..
Teach Point Reef, Ohio ... ... .- 15, 00U, VO |.
North Bass Island Rocf, Ohio - 7. 500, 000
Ohio Tish Commission . .....ocueiuennnanns .- 18, 000, 000 |..
Beeeh Lako near Honesdalo, Pa.. . 2, 000, 000
Chapman Lako noar Jermyn, Pa. .. 500, 400 |..
loart Luko near Jormyn, Pa .. .- 500,000 |..
Applicants in Pennsvlvania -.... .. . 2,500, 000 .
Pikel_,uku Superior near Port Wing, Wis..covveriiieirieenoa|oorennnanins, 3, 000, 000
T, Jackson River near Cedar Creck, Vi coove.ivieereaaiaasioceernnnnnnncs]oaccecseeoeas
ellow perch :
Lake Xrio on Put-in-Bay Island Reof, Ohio I P 70,000 1.oeovennnn..
/%pplh-uma in District of Columbift e ooveiiiiiiinieiiiiie]reneeeeeieriieanninocenn. 63
Cedar River near Cedar I!npidu. Iowa. . . 167
Q}m-k Creek pear Skiddy, Kans.. .... 20
City tesnrvoir, Winchester, Ky .. 15
Applicants in llgvmu(:ky ....... 25
ONNBYLVADIR Coirn iiiiiie e e e ittt raeeaice sttt 5
Black bags: nnsylvania : 50
(Jn]ml.m River near Solma, Alfle oo ceeriiniriiiiieinmeceeadeiiiinenniant]oocctsnseens 100
Applicants in Alabamna. . 240
Arkansas. 100
. District of C . . 457
Last Lako near Atlanta, Ga......... 200
Applicants in Georgia.......... 407
Tox Rivor near St. Charlos, 111. 197
Elgin, 11l..... 150
. Goneva, 111... 50
Lako Sibloy near Sibley, 11i-.......... 22
Kiswankes River near Belvidere, 111 .. 50
Applicants in Ilinols...... 333
Long Lako near Miller, Ind 95
Applicants in Indians.............. 210
imo Creck near Mason City, Iowa. 50
Bishop Lake near Sheldon, lowa...... 50
g)mlur Liver near Cedar Rapids, Iowa. 400
Badger River near Fayetto, Towa....... 25
pper Iowa River noar Decorah, Iowa . 87
Otter Croek near Oclwein, lowa......... 100
b{:win Lakos near Rockwell City, Iowa. . 100
“mrm Lake nonr Storm Lake, fowa. .. 100
lfu(’[uo,k(:m River near Manchester, lowa. %
Iom). Ltivor near Lime Spring, Jowa. .. 50
C(!wu Rlyer near Choster, Iowa..... 25
l cdar 3;1\‘0:‘ near Osage, Iowa . 25
owa Figh Commission ... 100
A‘l‘hliunntn in lowa..... 75
§ l:{{rk Creek near Skiddy, Kans.. 50
A‘" 3} 'Vicw near Iawronce, Kans 200
.])plu:nnlﬂ in Kansas............ . . 602
Cil o R‘ubzl near Richmond, Ky ...... . 100
C]‘“‘lf (‘«ounty Fighing Club, Winch . . 200
Gisur Croek niear Sholby ville, Ky ............ . 50
y Roaor\'olr. :\I’im:hosu:r, Ky... .- 50
. Middleboro, Ky .. ..... W
%{ll?nli‘ng Creck nonr Flemingshurg, Ky. o
Soulll' ,{‘.Crook near Vancebuarg, Ky ..... 5o
Ty L lfzking River near Cynthiana, Ky 60
NofErt Creek noar Olive Iill, Ky 100
Cl?;;ﬁ River near 1o renville, Ky..... 150
ik 8101 Lake near Eljzabethtown, Ky 100
]”“3 B%Crgrok hear Llizabothtown, Ky 75
I '0(‘» pring near Cocilian, Ky ... 5o
“ﬁ-le’h&v Creck near Clifty, Ky....-... 75
Mud ke ‘(rek near Spring Creek Station, Ky - 7%
Pond 1Ver noar Russollville, Ky.:..... - 100
Trm] River noar Bakersport, Ky.. 75
L ‘]1(‘ owater River near Dawson, Ky 50
L;lt Loohll{(imgh near Kuttawa, Kv‘. . 200
Asylim I‘,B{; near Cernlean Spriugn, Ky. 75
Sonth Darake Lakeland, Ry......... " 200
b { ark Lake near South Iark Ky. 50
Rollmgeiroek, Ky e 200
Grm-u‘i{i ork, branch of Salt iver, Ky 450
Diy 1 voruoar Hustonville, Ky 00
mob pn near Danville, Ky, 7] 40
Cryntal I'J'"k((;r:::‘;}frn(em' Junction City, Xy 150
DA, Jovington, Ky ..o....) %
l‘l’llonnkliuKuutuukyL.’....'...)...... ................... B P 1,852
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Disposition. I Lggs. ! Fry. yoarlings.

Black bass—Continued,

Bayou Robert near Moreland, Ta.coueuieeeveaeenn. e 230
Applieants in Lonisiana ... ... . 30
St. butlmrino Lake near Mount Hope, Md . 30
Patapaco River near Glenn I'alls, Md... 100
Patuxent River near Laarel, Md 100
Applicants in Maryland.......... 100

Dodgoewell Pond near Attleboro, Mass. . 8
Hebron Pond near Attleboro, Mass. .. . . 30
Applicants in Massachusetts. .. . ... .- . . 130
Magruder Lake near Canton, Miss. 100
Applicants in Mississippi....... 220
Lake View near Nevada, Mo......... - 30
Morcau Creck near Jefferson City, Mo . J00
Aplyli(-nlnsiu Missouri..........0._.... A5
Ireland Mill Pond near Bridgeton, N. J. 100
Crosswicks Creok near Crosswick, N. J. 100
Applicants in New Jersey.........._... 460
Johngon Creclenear County Line, N. Y. 50
Lako Wiley nearCharlotte, N.C.......... 100
Broad River in Rutherford County, N. C. . 100
Tig Runnear Rocky Mount, N, C. .. ... 100
Union Mill Pond near Mobane, N.C...... 100
I’ond on Sandy Creclk near Henderson, N, C. 100
‘I'en Milo Pond near Flat Rock, N, C..... 50
Yadkin River near Patlerson, N, C .. 100
Applicants in North Carolina. ... 590
Stone Lake near North Beud, Ohio. 125
City reservoirnear Bellevue, Ohio . ooooo oo oo i i 100

Middle IFork of Little Beaver River near L |
L0 ) P 1 : . 100
Bass Lake near Chardon, Ohjo. ... 100
Tinkers Creek near Bedford, Ohio.... . . T
Cuayahoga River near Shalersville, Ohio. ... . 75
Laketributary to Cuyahoga River near S - . 75
Wills Creek near Coshocton, Ohioo..oooo ool . 100
NXenia Water Company Reservoir, X . 100
Applicants in Ohio. . 1,425
Orogon.... 50
Beaver River near Beaver 1l 200
Local ereok near Bedford, I’a 100
Sinmemahoming Creelcnear Winterburn, Pa. . . 300
Lake near Yardloy, Pa..ooooioiiiaiiae LI . 50
Applicants in Ponosylvania . 130
Seneca River noar Senocen, S. C 100
Broad River near Alston, S.C... .. 30
Oc¢all River near I’m‘ksviil(s, Tenn. 100
Lake Wildwood near Cleveland, Tenn . 100
Clinch River near Clinton, Leun............. . o 3%6
Ewory River near Harriman, T'enn. . . .. 200
Obed Rivor near Lancing, Tenn...o....o... ... . .. .. 100
Neow River and tribntarfes noar Helenwood, .. . 400
Tigeon River near Knoxville, et . ..oooooooeo ... . - . 100
Duck River near Wartraco, Tenn. 650
Applicants in Tonneasco ... .. .. . 170
Moutney Lako near,Gainesvillo, ‘I' 15
Chesley ‘Lank near Cisco, Tex. .. 50
Palo Dowra Creek near Amaritlo, Tox 50
‘Falia Creok near Awmarillo, l'ex ... .. 50
Ruanning Water Creelc near Amarillo, Tox. . 30
Austin kod and Gun Club, Austin, Tox... - 100
Applicants in Texas .............. 0 . .. . 587
Clinch River ncar Tazowell, Vo . 200
Rivanna River near Proit, Va.. ... .. . 7" 200
Jealling River and Sencen Creek near Lynchburg, Va. 100
Jackson River near Cedar Creek, Va. ... ... .0 .. .. . 100
Cowpasture River near Millboro, Va 100
ppahannock River near Fredorickaburg, V : 199
South Anne River near Ashland, Va ...... . 100
Applieants in Virginin. ... 0 i 480
Shepherd Lake near Cheneoy, Wash . 50
Clear Lako near Cheney, Wash .._.. 50
Lake near Hamilton, Wash ......... 150
Lako Padden near Fairhaven, Wash 125
Applicants in Washington............ 1756
Cheat River near Morgantown, W, Va..... 149
Gauloy River near Caindon on Gauley, W, Va . 1, 000
Applicantain West Vivginia...... .0 ... . ... 50
Giibbon Rivor in Yellowstono National Park, Wyo....... .. . 250
Rock bass: R

Oxford Lake near Anniston, Ala ... ... oo, N . 100
Applicunts in Alabama . .. 150
ATKANGAS. ceveeeiriiiiitiieeariaiieaaa.., eveeeieeees S . 1,100
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. TFry Adultsand

Disposition. Eggs. Ty. yeurlings.

Tock bass—Continued. L 500

Applicants in Delaware....ooooieiiiiiiiiaiiiiiiiianlon - 725

Goorgia... - oo

GoorginFish Commission “ 20

Applicants in Illinois ........ . 1,000

Indian Territory. 800

Kangug.......... - 500

Lako Ttoba near Richmond, Ky . - 1,000

Tatuxent River n(mlr Lx{m‘el, Td N : ‘i‘;‘fg
Applicants in Maryland......... o :

e Misn);)url... 600
Mississippi 2
Nebraska...... 2,975
North Carolina H 100
Oklahoma ..... 100
1’onnuy1{"nnin. - 508

Allegheny River near Warren, Pa Lo
Sumfuehu);mn River noar \V)lh:unnport.)l R 400
Sinnemahoming River near Cleurfiold, I’a ... 200
Applicants in South Carolina...... e 200
Tarra Blaneo Creok near Amarillo, Tex o
Applicants in Texas........ renraens : 200
Stato Capitol Ponda, anhvxlle. Tenn . X 2, 661
Applicants in Virginia..... -- - 100
Cove Creok nonr Wythovillo, VA..o.ooonrvecneecneneerraidisnnen s fome oo Go0
Applicants in Tennesseo «coeeeevececeeaccroemenecenenns - -
Warmouth lmasi: Hlinoi 123
Applicants in Illinois
F(I)):F]{ivor near St. Charles, 111, 595
Pino Lake near anmru\. Ind. 28
Long Lake near Miller, Ind .. s
Applicants in Indiana........ooennen 5
Cedar River noar Cedar Rapids, Iown . o
Upper Iowa River nonr Decoral, Jowa . 150
Otter Creck noear Qelwein., Io‘\yn ..... 1
I'win Lakes near Rockwell City, Iow 150
Storm J.ake near Storm_Lake, lowa ...... 5
Maquokota River noar Manchester, Towa ... 100
Lako View near Lawrence, Kans.oo.oooooon 7
Mud River near Ruasellville, Ky .. 6
Lanke Dlough near Kuttawa, Ky. .. 2
Applicants in Kentueky o......... o
Patuxent River near Jamrel, Md .. b
Applicants in Massnchusotts. : “ %0
Olhijo .. ! 216
POXNB covevsroncsosancaacsacnsacnnnsce . .
COrappie | 2
]F’::x River noar St.Charlos, TIl oo oeniniie i en . 145
Elgin Il ..... 10
(‘xonn;'u‘ ]}l11 tfecerinneaneane aan 3
Lako Sibley near Sibley, Il ......... B B S
Kixhwuukg) River near Bolvidere, 111 ofe-- .- vy
Applicants in Iinois .. .....ooo... . .- 2,330
Pine Lako near Laporte, Ind LA ot
Applicanty in Indiana...... 150
Storm Lako near Storm Lake, Tow 175
Otter Creok near Oclwein, lowa. .. K
Badger River near Fayctto, Iowa...... 275
Upper Towa River near Decorah, Town. 20
Cctlnr River near Codar Rapids, Iowa : o5
lowa River noar Chestor, Towa......... 5
Lyons Creek near Junction City, Kans. P
Applicants in Kansas..oco.ooeieeeaenan : 150
olin River near Hodgouvillo, Ky..... : 100
Clarkston Lako near Elizabothtown, Xy. : b
Billys Croek near Elizabothtown, Ky .. : kO
Big'Clifty Creok noar Clifty, Ky......... : 7%
Cancy Creck near $pring Creck Station, Xy : 100
Mud River nonr Ruagellvillo, Ky......... 75
Tond River uear Bakoeraport, Ky H
Drako Creck near Hortonville, Ky 50
Tradewater Rivor noar Dawson, Ky 230
Lnko Dlough noar Kuttawa, Ky. 75
Muddy ¥ork near Kuttawa, Ky.evianuen ) 75
Little River noar Cernloan Springs, Ky 100
Otter Creek noar Cornloan Springs, Ky . b4
Rosorvoir near Winchester, Ky . ...... : o
Middleboro, Ky. . 23
Kinm-.{Cronk. near Vaneoburg, Ky....... . 95
South Licking noar River Cynthiann, Xy Pred
Applicants in Kuntueky .. ..ol h
Lake Viow near Novada, Mo.. . ‘ 300
Applicants in Missouri
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. N dults al
Disposition. Eggs. Fry. Ay(}uxl‘ﬁ‘ng:fl
Crappie—Continued.

Applicanta i1 New ForK. . eveoeer oo ioirenamemanisnie tofieseencenicnnsoonnsscs 100

Johnson Creek near county line, N. Y. . 50

Aplplicnn' ginQhfo . ..oeeeiaan e 40

Codorus Creck near Brodbecks, I’a.. 17

Yrench Creek near Phanixville, Pa. 50

Moutney Lake near Gainesville, Tex 20

Applicants in Texas .....c.ceenen 515

Jackson River near Cedar Creck, Va. ccoooveieaenan. 50
Sunfish:

Limo Creok near Mason City, Towa 60

Bishop Lake, Sheldon, Towa......... 50

Pine Lako near Laporte, Ind . 20

Applicants in Ohio 50
Cod :

Vineyard Sound off tho Masrsachusetts connt 1,254,000 |.eeeemnnnnann

Massachusetts Buy oft Gloucester Harbor, Mass 24,617,000 |oeeoen.naons
Iaddock | )

Massachusetts Bay off Gloucester Harbor, Mass.......... R | 19,500 [........ caee
Flatfish: | :

ineyard Sound off the Massachueetts coast ’ 1,705,000 [..o.cemunnan

T.obster :

Vineyard Sound off tho Masaachueetts coast 69, 066, 000 |.

Massachusetts Bay oft Gloucester Harbor, Mass 9, 332, 000

) B T TR TR . 24,128,000

424,320,500 | 1,867,043

Résumé by States and Territories of the distribution and assignment of fish and fish cggs.

Stato or Territory. Spocies. Bigs. Fry. ‘;gﬂ{;‘nﬂ:’l‘l
| .
-
Alabama coooooveneniii oo [0 o L R T TET RS FE PR R PP PR 575
Goldfish ...... 48
| Rainbow trout 075
i Black DRE8.-evreiiaccreacannaen- 340
: IRock bass . 250
ArKansus. .coooeeeecaccaaneen Carp..... 611
Toneh ... 500
Goldfish .. 124
PR T T TT {10 11 (- PO PRIPPIY PP . 100
Rainbow frout.. 17,000 . 10, 900
Von Relir trout . 5000 |eeeiaoe i iiiiaanas
Brook trout... 210,000 1ooeioei i eceaenannnnn
Black bnsa. . - 100

Californif..eeececceeracanenoon Carp..ovevuenaninn

Colorado........... reeennnens Carp...

Con

TIOlaWATO cvecvarmenmrncnenns Carp. . il |

Disirict of Columbis........ Spotted catfish.

Rock basg ..

uinnat salmon.
Silver ralnon. ..
Steethead trout .
Loch Leven trout
Rainbow trout...

Goldfish .

Golden ide......
Loch Leven trout
Rainbow trout...
Von Behr trout......
Black-spotted trout..
Yollow-finned trout..
Brook trout. ..
necticut

Von Behr trout. ...
Brook trout. ..
Lako trout..

H 100, 000
Whitefish ..

200, 000

Goldfish ..
Shad.. ...
Rock bass ...

Carp....
Goldtish «ooennon..
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Résumé of the distribution and assignment of fish and fish eygs—Continued.

State or Territory.

District of Columbia-....----

Indiang

Kontucky

I."\dults and

Species. Yiggs. Fry. | yearlings.
GolAen id6.eeneeeciiinmnenannnacloianian 91
Golden tonel ceeeeeeiaeiiieiiieiaeaecieans o
L3 1T O T LR LT PP 1, 600, 000
RAINDOW ITOUL . e i eeeceercaeenioeacccsaaans 07
Yollow porch.o.oveceienenieeelieianaanos 03
Black Dass. oo veiieeianeicinneeer]iencecaaancs 357
[0 L T 364
L) T ) O B ‘74
Golden ide. . 50
SRAd. oo iveerececeiccnenneeaeee]eaecceaeaeal 2,250,000 fLoonnnn.en..
Carp...... 4,489
L A0) L 1T | 4, 000
GolAfIsh ce e eeeree e 168
[ET T T 10 11 1t PP POY R o T R oL 150
SBRA.ceeeeviecreccncacranomeanastoceceaneea] 2,417,000 1ol
RainbLow trott.eeeceoeeeeeeeaoiiiaa i ioiiiiainnns 200
Black DNBs. ceereeveeeiiaiacceeiinecaneansin 567
JROCK DUBB e eeemiceiaieareceenn]eemnnnaenanals 1,325
Spouod catfishoeeeeniearnoeee ceinin, -100
......... 60
.......... 2, 800
150
310
Golden ide. cvvveennnceocns wenns 37
Goldentenell o cvveveieennaeerees]eccemnennnrfeneieieiennans i}
RAIIDHOW tTOUL . ¢ e eeeeeemceremnsdoiiie el ieeeeraaaeae 725
BIACK DB . e ceecaceronereancnsns sasneenannesfoanenaceocanes 802
RoCK DHRB oot ieiiennaeaeerreenrtocnancecraeafiearreceaanaes 30
Watimouthl 150
Crappie.......... 1, 008
Spotted catfish... 375
Carp ...eeceoones o
(.uhlﬁuh ................ 127
Goldentencl. coeenivmacnemeaenilonerneaenns]iinnineaaanans 12
GOlden 30, cveeeeairii i cica e i 25
Toch Loven tront.ce .. orieaaec cieacenieen]ieerecnieanans 2,300
Rodnbow tront. o eeieceaoeene caaceioeci]oeerrnancnnnns 1,700
VouBohrtrout. ..o ee oo ciaiiesioioarasece]ieacreansanann 1,000
Brook trOUb. . ceeeeeeeceseeeenanrionennenanasl 3,000 [Loooiiion..
LAKOITOU .« ceeeeeeeneeonennanes comnaenacnocioocesasssurnrn 4,000
Pikoperch..ooooeeeoaeeeiiiannfienennae| 7,000,000 (..o oonitns .
Blrelk DAHB. <o eeeeeaneenmmnnacealomeaaceeleiniinniananes 335
WArmOonth BB, caecveeiiieriens tovsecnaacnc|oneienniieaans GH0
[ 1Y 13 L T E T 2,725
Y 1Y T T 20
[0 T R T 575
LAY [T0) ) YRR FR e PR T TR 1,100
Goldfish ... 24
Rock bass ..... 1,000
Spotted cattish. 0, 042
Carp...oa.as 340
B AT Y 1 S B T 165
GOlABl .« oo ciiiiieei e e e e e 210
GOIAOI LONEN - noomevmmeeeameneel it 2
Rainbow trout. - ceereiriaoeraiiiiiaeiiiees]aceenan 2,227
Von Behr trout..cooeeeeeevenccc]ioeenoeneaaefiaanenn 2,125
BrooK tront. ..ceeeenericecccaen]ocmnerncecnn]iananas 200
Yollow pereh veeeneoaenoneionniiimnereaeonalonn. 167
BIack DARB. o oviieiiinnnarmcncasoommerenaeatinn.s 1,202
Warmouthbass. ..ooveecraeaei]ioermeniaanlinan. 029
[0 0 T P R 1,075
Sunflgh oo et e il 100
Spottedcatfish.....coooiiiiiiiiiiianiiiaeeatiiaal 1,099
13 o T T Tt LD 1, 001
Tench ... 100
Goldfish coieeriiiiieaneeeiiieenaiaiae il 192
Golden ide... 8
Rainbow trou 9, 000
Yellow perch 20
Black bass. H 852
ROCK DABY «ceeeeeceveacncaceneddonaananann e 800
\Vurmouth YT O O B 100
Crappic....coovennns 409
Spottul catfish...... 1,190
Carp.c.cvevieninnnns 320
Goldfish.....ooounae. 84
Rainbow trout......
Von Belir trout.-. ...
Pikeporch .........
Yellow porch.......
Black basu.......... . . -
Rosk bass .......cc..ue teeeereneanetieeieanatanaiiasesnan
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Résumé of the distribution and assignment of fish and fish eggs—Continued.

Stato or Lerritory.

Species.

A d ult,u and

yearlinga.

Keontucky «.oocoo i aoo..

Louisiana ....o......... ...,

Maine .oooovviiii L.

Maryland....................

Magsachusotts. ...ooveenoo..,

Michigan.....c..covueen.....

Minnesota .o..o.... .. .. ..

Miseissippi .o L.

Missouri......o..oo..... ...

Warmouth bass ......o.ooooio|iiiiaiil.. e

Crappxo .......
Carp......
(.uh ﬂsh
Golden ido..
Black bass. ..
carp.....

Landlocked salmon .
Loch Leven trout. .
Rainbow trout...
Von Behr trout..
Brook trout......
Lake trout..

Goldfigh
Golden ide
Golden tene
Shad...............
Landlocked sulmon
Rainbow trout. ...
Von Behr trout..
Brook trout. ...
Black buss..
Rock'bass .......

Gohllmh
Golden ido. .
Landlocked
Von Bohr trout......
Brook trout ...
Lake trout. .
Black buas. ...

gV'u'mouthbnss
TTaddock
Jlatfish..

guinnnt salmon..
och Leven trout.
Von Bohr trout..
Brook trout. ..
Lake trout. .
Whitofish
Carp. ..
Goldfish .
Golden ide........
Loch Loven trout.
Rainbow trout..
Von Behr trout.
Brook trout.....
Lako trout..
Whitefish .
Tike porch.
Carp......
Goldfish ...
Black bass.
Rock bass ...
Spottod catfish....
Cntﬂnh (common).
(271 ¢ TR,
Tench ...
Goldfish ...
Golden ido. ..

Loch Loven trout.
Brook tront.......
Lake trout.

1, 765
1

219

I\
419
10
260
30
H

235, 300
130, 058
20, 714

771

24,146
4, 505

36
G10
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Reésumd of the distribution and assignment of fish and fish eggs—Continued.

State or Territory. | Speeles. ‘ Fugs. I Fry
"'_' —— |___ e e ——— .;_-. ——
%“"'”l-‘iku .................... Rock bass . O PP |
Sew Hampsldro coeeoooenn .. Carpeeeeennn..
| Atlantic salmon .

N i Brooktront. oo ieie i o

R S T L0 L T LT ERI

Goldtish ...

New Mexico

Nevada....oooiiiiiienens.
New York..

Oklahoma Territory

Oregon

: Golden ide.
Shad
Landlorked salmon.
Rainbow tvout......
Brook trout .
Black bass. ..
Carp
Goldfish
Loch Laven trout.
Brook trout
Rainbow tront.
Spotted catfish
Carp
Tonch
Goldfish ...
(Golden ido.
Shad
Atlantic aalmon .. ..
Laudlockad salmen .
Rainhow trount. ...
Von Bebr trout.
Brook tront
Lako tront.
Whitefish .
Tiko perch.
Black hass.
Crappie. -
Carp
Tonch ...
Goldfish .
Golden ide. .
Golden tench .
Shad
Rainbow trout. .

00, 0006, 731, 000
60,000 1. .
55, 040 1.

300, 000
6, 000, 000
5, 000, 000

3, 800, (00
1, 500, 000

Goldfish ..
Golden fdo
Loch Levon trout
Rainbow trout....
Von Behr trout.
Lako trout..
Whitefish ...
Lake herring .
Pike perch ...
Yellow perch.
Black bass. .....
Warmouth bass
Crappio
Suntish .
Carp. ..
Gollfish ..
Rock bass ..
ninnat salinon
Black bass. ...

121, 000
21, 710, 000

13,0007

Goldon ido. .
Goldon tenelr .
Shad ;
Atlantio sabnon .
Loch Leven trout
Rainbow trout...
Von Behr trout..
Brook trout....
Lake trout..
Tiko perch..
Yellow perch
Black bass. .

300, 000
60, 000

7,753, 000

30, 003, 000 | .
163, 500, 000 |.
70,000 .

Rock bass ..
Crappio..ccevsesnse.

Adults and

yeatlings.

300
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Résumé of the dislribution and assignment of fish and fish egga—Continued.

Fry. Adults and

State or Torritory. Spocies. )
| yearlings.

RhodeIsland ..o ooeeeiinn. DCATD et et e .

South Caroling ...ceveevenenn.

Ruinbow trout. e
Black bass... 130
Rock bass . .
South Dakota................ Carl) ............. ... 1,910
Loch Leven trout. .. '
Black-spotted trout. -
TODUOBHES «evrrerennenneanan. Carp.............. . N 6,221
Goldtish ’
Golden jdo. ....
Golden tench .. - . .

Rainbow trout. N PP, . 11, 506
Black bass..... e o . 1, 806
- Rock bass ..... [ .. . 800
LOXA8 - oennnnnnnnniilLl, Spotted catfish J .. . 265
Carp..
Tench ..
Goldfish ... . .
Golden ide..... R . 125
Rainbow trout. [ P X . 442
Black bass..... [P . 832
Rock basa ..... R

Warmouth bass. .

------------------------ Goldtish ..., 6
Rainbow trout.. 10.000 ..
Lakotrout....... .- 100, 000 ..
..................... Landlocked salmon. TR
Rainbow trout. .. Jo, 000 .
Von Bebhr trout 20, 000 ...
Brook trout.... .- 20,000 ..
L Lake tront..... ... 300, 000
Virginia.........o.o....... Spotted catfish. O P :
Carp.covevennns .
Goldfish .. [
Golden ide. N
Golden tencl .

Shad........... 7,772,000 ... ... ...,
Rainbow trout. 10, 000 | 16, 498
YVon Bebr trout Y e 85

Crappie......-.
Washington................ Spotted catfish.

b

West Virginia......_........ Carp.....

Rainbow trout' N
Von Behr trout R P
Black bass..... O

WHKCONBIN - oo L] CRIP . cunenneeimonomemeamine e L

Loch Leven trout..
Rainbow trout. -l
Von Behr trout R
Brook tront.... el 000 L
Lake trout... P P 300, 000
Whitefish. ... . o 8, 000, 040 |..
Pike perch..... .3 000, 000
Spotted eatfish. .. ..o oo i
Loch Leven trout.
Rainbow (rout. ..
Von Behr trout
gf(mll(( lt)-rout. .
ack bass...
Toreign countries............ Golden m?)ch _______
Landlocked salmon . o 3,000 ..
Steclhead trout. . ... . 25,000 -..
Loch Leven trout. 25, 00D ..
Rainbow trout. .. 102 000 -
Von Behr trout. . .. 20, (00
' Brook trout...........0L010 T 43, 000

Wyoming.....oo.o.oo ...
0 55,500 1. .
. 15,000




REPORT UPON THE INQUIRY RESPECTING FOOD-FISHES AND
THE FISHING-GROUNDS.

By Ricuiarp RATUBUN, Assistant in Charge.

FUR-SEAL INVESTIGATIONS.

In accordance with a provision of the sundry civil appropriation
bill approved March 3, 1893, it was made incumbent upon the Ifish
Commissioner to continue, under the direction of’ the Secretary of the
Treasury, the annual investigations relative to the conditions of seal life
on the Pribilof Islands, which had then been carried on during threo
seasons; and the Commissioner wus also charged with the conduct of
further observations respecting the life-history and pelagic habits of the
fur-seals. The first of the present series of inquiries on the Pribilof
Islands was made during the summer of 1890 by Mr. IHenry W. Elliott,
a special agent of the Treasury Department, appointed under an act of
Congress dated April 5 of that year, which provided for a thorough
examination into the status of the fur-scal industry on the seal islands
of Alaska, 50 as to make known its relative condition then as compared
with 1872. A novel and important feature of Mr. Elliott’s work was
the construction of a series of maps showing the precise outlines of each
of the breeding and hauling grounds. In 1891, and again in 1892, in
connection with the preparation of the case of the United States for the
Paris tribunal of arbitration, Mr. J. Stanley-Brown, also acting as o
special Treasury agent, conducted corresponding observatious,including
the delineation of rookery areas occupied by seals, for the convenicnce
of which purpose a set of base maps was prepared aud lithographed.
An innovation on the part of Mr. Stanley-Brown was the photographing
of characteristic parts of each of the rookeries, in order to illustrate
gl‘,aphically the distribution and abundance of the seals upon them.

,‘J‘hc summer of 1892 was the last preeceding the meeting of the Paris
tribunal, and the object in still further continuing the examinations
Was to provide for maintaining a record of all subsequent changes in
gfii_(:ondit10n of ‘thc rookeries, especially under the operations of the
w;lslst:']uvz'u'fc'l,.wluch had not, 110\.vever, z.Lt; t:,hat date been concluded., It
to r,e ) é;;et{ne, made @ part of the 11118151(')11 of the steamer Albatross
“ﬂtu:alist Oi‘eﬂobservutmns of Messrs. Elliott and Stanley-Browu? the
able provion 1e st‘ga,mer, Mr. C. IL. Townsex.ld, who ?md had (;01181(1‘01‘-
the condaot i ;31;1)91 ience with the matte%', being speclz.llly chm:ged with

1is work. He was stationed at the islands from July

11to August 18,1893, and was assisted in the photographic work by
¥ R.94——6 81
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Mr. N. B. Miller. The delineation of the rookeries and the taking of
the photographs were all accomplished during the period when seal
life was most abundantly represented on the islands—that is to say,
when the rookeries had reached their maximum development for the
season and before the females had begun their search for food. The
views, 46 in number, were taken from the same positions as in 1892, and,
so far as the weather permitted, at corresponding dates. Tho observa-
tions related mainly to the abundance of seals as compared with the
previous season, the number of bachelor seals available for killing, the
effects of long-distance drives and of culling, and the results to be
expected from a continuance of pelagic sealing. In accordance with
the law, the report of Mr, Townsend was transmitted to the Secretary
of the Treasury.

The experience of the Albatross in previous years, as well as in 1893,
has demounstrated that the pelagic habits of the seals can not be satis-
factorily studied by means of so large a vessel, if by a steamer at all,
about the only opportunities afforded for examining specimens being on
the few occasions when a sealing schooner is boarded. To obviate this
difficulty during the season of 1894, arrangements were made before
the close of the fiscal year to have Mr. A, B. Alexander accompany
one of the vessels actually engaged in pelagic sealing during the open
period in the Bering Sea—that is to say, after August 1. The impor-
tance of such an undertaking will consist in the advantages to be gained
from expert evidence in respect to several of the questions which have
given rise to controversy, such as the proportions of each sex found at a
distance from the islands, the breeding condition of the temales there
taken, the feeding habits of the seals, the character of their food, etc.

OPERATIONS OF THE STEAMER ALBATROSS IN THE NORTH
PACIFIC OCEAN AND BERING SEA.

During the summer of 1893 the steamer Albatross, Commander Z. L.
Tanner, U. 8. N., commanding, was attached to the sealing patrol fleet
operating in the North Pacific Ocean and Bering Sea under the orders
of the Secretary of the Navy. Iler instructions also provided for the
customary fishery investigations and for those relating to the pelagic
habits of the fur-seal, as directed by Congress, which were to be carried
on to the extent permitted by the requirements of this special detail.
Through the cooperation of the senior naval officer in charge, a consid-
erable amount of time was allotted to these inquiries, but they were
necessarily restricted to that part of Bering Sea within the limits of
possible pelagic sealing.

Leaving Port Townsend, Wash., on May 24, 1893, the Albatross fol-
lowed along the course taken by the seal herds and the sealing fleet as
far as Unalaska, whence she proceeded by way of Bering Sea and
Amukta Pass to Adak Island, of the Aleutian chain, arriving at the
latter place on July 1, the beginning of the fiscal year. The object of
visiting Adak Island was to learn if one of its harbors, the Bay of
‘Waterfalls, was being used as a rendezvous by pelagic sealers and
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although no vessels were found there at the time, there were indica-
tions that it had been so utilized earlier in the season. After making
an examination of the harbor, a line of soundings was carried south-
easterly to latitude 50° 03’ N, longitude 174 30/ ' W,,in order to ascer-
tain if the deep submarine trough occurring to the eastward and
running approximately parallel with the trend of the Alaska Ieninsula
and Aleutian Islands extended to this point. A maximum depth of
4,002 fathoms was found in latitude 500 28’ N., longitade 175° 10’ W.,
and only 2,802 fathoms at the end of the line, the depression being
again crossed in 3,794 fathoms on the way back to Amukta Pass, thus
demonstrating the existence of the trough in this vicinity. The beam
trawl was used in Amukta Pass, whence a line of soundings was ran to
the Pribilof Islands, which were reached on July 10. Mr. C. . Town-
send, accompanied by Mr. N. B. Miller, was at once landed to begin
upon the work of delineating and photographing the rookeries, as else-
where oxplained, this task not being finully completed until August 18.

Until near the end of July the movements of the Albatross were gov-
erned chiefly by patrol duty and by the necessity of rendering incidental
assistance in connection with the party on the islands, but some fishery
and hydrographie inquiries were conducted, more especially to the
northwestward of the Pribilofs. Before the close of the month, how-
ever, the investigations were taken up on a more comprehensive basis,
and they were continued systematically until September 3, although
Patrol service remained a necessary adjunct of the work. The plan as
carried out provided for regular series of observing stations along
13 lines equally distant from one another and radiating from a com-
mon center located midway between St. Paul and St. George islands,
The length of each of these lines or radii was 225 miles, the area
Covered being, therefore, circular in shape and 450 miles in diameter;
1t extended a considerable distance beyond the border of the shallow
Platform to the south, east, and southeast of the islands, but the bulk
of the work was done inside of the 100-fathom curve, which practically
Iarks the outer limit of profitable fishing-grounds.

The inqguiries comprised the customary examinations respecting the
depth and temperature of the water; the character, condition, and rich-
less of the bottom; the food-fishes of the region, their distribution,
abundance, size, quality, ete., and the additional ones relating to the
fur-seal. Tt was found to be impossible, however, to obtain satisfactory
'Tehmlts in respect to the pelagic habits of the seal, which, quickly
“‘litl‘med at the approach of any object, is especially distrustful of &
:;eamer under‘\\.ray, and the most that could be accomplished was to
. cord the positions of those noticed from the deck. Under the cir-
d“"{stauces, therefore, it was not counsidered expedient for the ship to
W?)Vll?te from the regular courses laid out in connection with the fishery
th;n, and the number of seals observed wis undoubtedly much' smaller
Sealswxguld l}ave been the case had they 'been hunted for persxstfmtly.

cre seen along 11 of the 13 radiating lines, the most distant
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positions being from 180 to 200 miles from the Pribilof Islands in north-
casterly, northwesterly, southwesterly, and southerly directions. 'With
respect to their feeding-grounds in August, Commander Tanner makes
the following remarks:

The 100-fathom curve from the one hundred and seventieth to the one hundred
and seventy-fourth meridian is a favorite feeding-ground, wheroe scatterod seals were
frequently observed from the decks of the vessel, a surc indication that it would
have been a prolific hunting-ground had we hove to and sent out boats. Next to
this region, the largest numbers were observed near the northern extremity of radial
No. V, and it soon became ovident that the August feeding-grounds weroe to the
westward of the meridian of the Pribilof Islands. Iarlier in theseason they would
doubtless have been found in greater numbers east of that meridian, whero their
food, composed largely of codfish, would still abound in the shoaler waters of
eastorn Bering Sea.

The restriction of the fishery work to a period of scarcely more than
a month’s duration made it neeessary to so hasten its progress that the
fishing trials could not, in most cases, be conducted with sufficient
thoroughness to satisfactorily demonstrate the productiveness of the
different grounds examined. Notwithstanding this fact, however, the
results obtained have enabled Commander Tauner to reach certain
conclusions which it is important to note in this connection. So far
as known at present, Baird Bank and Slime Bank, in Bristol Bay,
described in previous reports, afford the only profitable cod fishiug in
Bering Sea on a commercial basis, although this species has also beeu
taken to a slight extent on the Kulukak Ground and is suflicientiy
abundant along the shores of the Aleutian Islands to supply the local
demand. With respect to other parts of the sea, Commander Tanner
makes the following statement:

Banks have been reported in various parts of Bering Sca, but we have no data at
present that would justify a fisherman in visiting them as & commercial venture. A
vessel can anchor anywhere inside of the 100-fathom lino and by persistent fishing
take enough to “fill the decks,” to use a common exprossion, where w mess for all
hands has been canght. The same may be done in calm, smooth weather, when the
ship is lying dead in the water, yet the locality might be worthless commercially;
and, in fact, such is the case over the greater portion of Bering Sea. The soarch for
cod in paying quantities would be confined to spots where the hottom is freo from
mud, and & glance at the chart will show the prescribed areas where success would
be probable.

First, o stretch of 60 miles or more will be ohserved LSE. (mag.) of $t. George
Island, in from 70 to 80 fathoms, coarse sand and gravel, and fine dark sand, near the
100-fathom curve. Another spot having favorablo indications lies about 50 miles NI,
by N. (mag.) from the island, in 40 fathoms, gray sand and rocky, and fine gray sand.
A region of considerable area, having promising foatures, lies from 180 to 200 miles
NE. (mag.) of 8t. PaulIsland in from 20 to 30 fathows, fine gray sand and shells. A
spot about 42 miles N. hy W, § W, (mag.) from northeast point of St. Paul Island
has been reported as a bank, and has favorable indications, in about 40 fathoms, sand
and gravel. Thero are other places between the above spot and Nunivak where a
cortain degree of success might be expected, although our examination did not
develop a particularly rich fauna. There is also a region near the 100-fathom curve,
in from 70 to 90 fathoms, fine gray sand and rocky bottow, lying from W.by S.to
‘SW. by W. (mag.) of St.I’aul Island, which promises well, although the depth is
greater than fishermen are in the habit of resorting to in this region.
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The report of the fishery expert, Mr. A. B. Alexander, gives the exporicnco of this
vessel in fishing with hand lines from the rail, but in considering the results it must be
romembered that the vessel was always under way, frequently drifting rapidly before
boisterous winds and heavyseas. Tho duration of trials never exceeded 20 minutes,
and other work was frequently carricd on when line fishing was impracticable;
henco some of the most favorable localitics escaped a fair trial with hook and line.

It is reasonable to suppose that tho presonce of cod varies with the seasons in the
shoal waters of Boring Sea,as in other localitics, and that they will be found in
greater depths as summer approaches. Tho Albatress has never tuken halibutin any
cousiderable quantities in Bering Sea, and none of large size. 'U'he conditions under
which trial lines have been used were particularly unfavorable for the capture of this
slow-biting fish. Trawl lines set on favorable bottom near the 100-fathom line would
bo an interesting experiment, from which good results might be expected to follow.

Incidental to the specific objects of the cruise in Bering Sea, atten-
tion was also given, as heretofore, whenever the opportunity offered, to
the requirements of navigation, in the direetion of perfecting the infor-
mation relative to harbors, coast lines, the passes between the islands,
ete, In view of the dangers attending navigation in this region and the
limited surveys hitherto made there, this work can not fail to be of great
DPractical benefit, especially considering the number of vessels which
how assemble in Bering Sca every season in connection with the fur-seal
fishery, 'With respect to the principal harbor, located at the entrance
to the sea, Commander Tanner summarizes his results as follows:

Great difficulty has frequontly been oxperienced in making Unalaska in thick
Weather in the absenco of soundings, and we have from timo to time run lines from
the 100-futhom curve to Unalaska Bay, which were supplemented after our departure
from Unalaska by a line tfrom Yriest Rock, oftf Kalelhta Point, to the north head of
Akut:m, and thenco to Akuun, thoe route usnally followed by steamers botween Unimak
Pagg and Unalaska. Theso soundings, with others we have made in the vicinity of the
Fox Islands, will, when plotted on a chart of large scale, greatly assist the navigator,
inaemuch as it will muke tho lead available.

The work in Bering Sea terminated early in September, and on the
9th of that month the Albatross left Unalaska bound south. In accord-
ance with the directions of the senior naval officer, & course was first
laiq along the south side of the Alaska Peninsula as far as Kadiak for
the purpose of intercepting, if possible, certain vessels for violation of
the hunting regulations. From oft Cape Groville, Kadialk, soundings
Were made to the vicinity of Cape Ldgecumbe, Baranof Island, with
tlfe object of investigating the circumstances connected with a reported
discoloration of the water in the neighborhood of latitude 57° 16’ N,
I‘T“gitllde 143° 11/ W, but ouly deep water and nornal eonditions were
discovered alon g all parts of the line. Sitka was reached September 17,
})01't Townsend on the 24th, and the Mare Island navy-yard on the 30th,
The control of the movements of the ship by the Navy Department
was ?elinquished on October 16, but the work of repairing and refitting
detained her at the navy-yard until the end of the calendar year.

As t.he appropriation would not permit continuous operations during
th'e winter, the Alhatross was ordered to San Diego, where a survey
of the bay was considered desirable, and where the liealth of the crew
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could best be assured. She reached that locality on January 4, 1894,
and remained there until March 27, the examination of the bay being
conducted by Mr. N. B. Miller, under the direction of Commander Tan-
ner, and relating to its general fishery resources and its advantages
for oyster cultivation. Returning to the Mare Island navy-yard the
last of Mareh, Mr. Townsend and Mr. Alexander were dispatched to
the Puget Sound region to make inquiries respecting the character
and conditions of the sea and salmon fisheries adjacent to the interna-
tional boundary line in the interest of the joint investigation elsewhere
described. On April 11 the ship was again placed under the orders
of the Secretary of the Navy for detail to sealing patrol service during
the season of 1895, and on April 19 she reached Port Townsend, the
first rendezvous of the fleet. Nearly a month was spent in this region,
such time as could be spared being given to cooperating with Messrs.
Townsend and Alexander in the local inquiries above referred to.

Commander Tanner relinquished his command on May 1, being sue-
ceeded by Lieut. Commander F. J. Drake, U. 8. N., and on May 17 the
Albatross proceeded north in company with the flagship, the U. 8. S.
Mohican. The course was first to Unalaska, and thence to Attu Island,
at the western end of the Aleutian chain, where Lieutenant Jacobs,
United States Revenuce Marine, was landed. Returning eastward, an
outlook was maintained for the purpose of intercepting any sealing
schooners which might approach from the westward with the intention
of entering Bering Sea. Stops were made at the islands of Agattu,
Kyska, and Atka, and the fishing-grounds in their vicinity were hastily
examined. The latter part of June was occupied in patrol duty and in
conducting observations relative to the distribution and pelagic habits
of the fur-seal to the eastward and the southeastward of the Pribilof
Islands, fishing trials being also made in the same connection. The
instructions for 1895 contemplated the same combination of fishery and
sealing work that had been carried on the previous scason.

During the year the Albatross had been at sca 138 days, and had
steamed 17,269 miles. The number of fishing and dredging stations
occupied was 223, and of hydrographic stations 259. The civilian
scientific staff’ consisted of Mr. C. H. Townsend, naturalist; Mr. A. B.
Alexander, fishery expert; and Mr. N. B. Miller, laboratory assistaut.
Mention should also be made of Mr. H. C. Fassett, the captain’s clerk,
for his efficient services in preparing the charts illustrating the results
of the investigations.

The retirement from active service with the 1Mish Commission, near
the close of the fiscal year, ot Commander Z. L. Tanner, U. 8. N., has
been the cause of deep regret, to which the writer ventures to give
expression in this connection. Illness, following an attack of grip, made
it imprudent for him to risk the exposure or assume the arduous duties
attendant upon a northern cruise during the summer of 1894, and hence
the action taken, at his own request., Commander Tanner was first
assigned to duty with the Fish Commission as in charge of the tempo-
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rary dredging steamer Speedwell in 1879, which led to his being selected
by Professor Baird to supervise the planning and constraction, first,
of the steamer Fish Hawk, and, later, of the steamer Albatross, each of
which he commanded in succession. The exceptional adva,ni;ages
afforded by these two vessels for marine investigations have, through
his encrgetic and appreciative cooperation, been utilized to the greatest
possible extent, the appliances for research have been developed and
Perfected to a degree not elsewhere approached, aud the results accom-
plished in the lines both of fishery and of deep-sea exploration have
greatly surpassed those by any other nation. After an experience of
nine years on the Atlantie coast, during which his work extended from
Newfoundland to South America, he was especially qualified to enter
the comparatively unknown region of the North Pacific Ocean and
Bering Sea, with which his name will ever remain associated as the
earliest practical exponent of its fishing-grounds and fishery resources.
Commander Tanner has in course of preparation an important paper
descriptive of the methods of investigation employéd on board the
Albatross and of the history of their development.

JOINT INVESTIGATION OF FISHERIES IN WATERS CONTIGUOUS
TO CANADA AND THE UNITED STATES.

On December 6, 1892, an agreement was entered into between Great
Britain and the United States for the investigation, by a joint commis-
sion of two experts, of the fisheries prosecuted in the territorial and
contiguous waters of Canada and the United States, with the object
of determining the regulations, practices, and restrictions proper to be
adopted in concert for their prescrvation. The provisions of this
agrecment, the subjects and territory comprised within the scope of
the inquiry, and the work accomplished to the end of the fiscal year
1892-93 were explained in the last annual report. At the close of that
Year the two representatives, Dr. William Wakeham on the part of
Great Britain and Mr. Richard Rathbun on the part of the United
States, were at Bastport, Me., having made a rapid reconnoissance of
the mackerel fishery northward from New York City. Mr. R. Venning,
of the department of marine and fisheries of Canada, accompanied Dr.
Wakeham until July 8, and Dr. Hugh M. Smith, of the United States
Fish Cowmission, acted in conjunction with Mr. Rathbun until July 21.

During a large part of July the Commission was engaged in investi-
gating the mackerel in the Gulf of St. Lawrence, having the use for
that purpose of the Canadian fishery cruiser Acadia, Capt. O. G. V.
Spain commanding, by which means all the principal fishing centers
Were visited in rapid succession, the movements and spawning habits
of the fish being studied, and many fishermen interrogated respecting
the .abunda.nce of the species and condition of the fishery. Returning
again to Eastport, Me., a temporary laboratory was established there to
Provide the means for studying the marine and especially the herring
fisheries of Passamaquoddy Bay and adjacent waters. The Fish Hawk
Was detailed to the region to assist in the work, which was carried on
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by Mr. H. I'. Moore, of the University of Pennsylvania, and Mr. W, C.
Kendall and Mr, B. L. Hardin, of the IFish Commission. This party con-
tinued its inquiries into November, making observations also respecting
the fresh-water fishes in the upper St. Croix River.

By the cnd of July the members of the Commission had begun the
examination of the St. Croix and St. John river basins, which are
contiguous to Maine on the one side and to New Brunswick and Quebee
on the other, Attention was first paid to the St. Croix River, including
the main stream and its two branch systems, together with the inter-
esting chain of lakes which coustitute the most conspicuous features
of the latter. An important part of this investigation was the survey,
by the steamer Fish IIawk, under Lieut. Robert Platt, U. S. N., of the
extensive beds of sawdust which encumber the upper tidal channel of
the river from near the “Ledge” to the Calais-St. Stephen bridge.

The St. John River was next taken up, and all important places along
its course were visited from the Bay of Fundy at its mouth to the St.
Francis River in the upper part of the main valley. Examinations were
also made of the Aroostook and Meduxnikeag rivers, the two most im-
portant western tributaries of the lower basin lying chiefly in the State
of Maine and formerly resorted to by many salmon. This species is the
principal one of international concern in both the St. John and St. Croix
rivers, in which its numbers have been greatly reduced through the
building of dams and the polluting and obstructing influences of factory
refuse, although excessive fishing may also have been partly responsible
for this result.

After completing the work on the Maine border Dr. Wakeham and
Mr. Rathbun proceeded to the upper part of the St. Lawrence River,
where they began the examination of the basin of the Great Lakes,
their investigations extending westward along the northern sides of
Lake Ontario and Lake Erie as far as the Detroit River, where the
season’s field work was completed about the middle of October.

During November sessions of the Commnission were beld at Glouces-
ter, Mass., Portland and Eastport, Me., where the testimony of many
mackerel and other fishermen was obtained and recorded stenograph-
ically. Dr. Hugh M. Smith was present at Gloucester and took part in
the examinations.

In the spring of 1894 arrangements were completed for a thorough
study, during the suceeeding summer and fall, of the natural history
of the fishes and the methods and statistics of the fisheries throughout
the bonndary waters of the chain of the Great Lakes and adjacent
regions.  The statistical inquiries were to be under the direction of Dr.
Hugh M. Smith, the natural-history topies and the relations of the
fishies to the different methods of capture employed being assigned to
several parties, as follows: Lakes Ontario, Champlain, and Memphre-
magog, and the upper St. Lawrence River to B. W. vermann and
R. R. Gurley, of the Fish Commission, Barton A, Dean, of the National
Museum, and It H. Hinckley, of Bowdoin College; Lake Erie and Lake
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St. Clair to 11. F. Moore, B. I., Hardin, and Cloud. Rutter; Lake Ifuron
to J.T. Scovell and D. C. Ridgely, of Indiana; Lake Superior and Lake
of the Woods to A. J. Woolman, of Duluth, Minn. Work was begun
on Lakes Ontario, Erie, and Huron early in June, Mr. Rathbun also
spending some time with the party on Lake Erie during that month,
and taking the field for the season just before the close of the fiscal
year,
OYSTER INQUIRIES.
MOBILE BAY AND MISSISSIPPI SOUND, ALABAMA.

During February and March, 1894, a survey of the oyster beds of
Mobile Bay and Mississippi Sound, Alabama, was made by Mr. Ilomer
P. Ritter, assistant, United States Coast and Geodetic Survey, who
had been specially detailed for that purpose, and who was assisted by
Mr. W, F. Hill, of the Fish Cowmmission, and Mate James A. Smith,
U. 8. N., of the steamer Fish Hawk. A small steamer, suitably
equipped, belonging at Mobile, was employed for thé use of the party.
The limited time available for the inquiry prevented its being made as
exhaustive as will eventually be desirable, but the work was executed
in a methodical and thoroughly reliable manner, and, within the limits
of the bay, is supposed to have been sufficiently comprehensive in scope
to meet the present requirements of oyster fishermen ot the region.

The prineipal object of the investigation, as stated in the instrue-
tions, was to determine the positions, outlines, characteristics, and
richness of the different oyster beds, and the location and extent of all
arcas of bottom which appear to be suitable for oyster-planting, cither
in their natural condition or after preparation. During the period
when the survey was in progress extensive freshets prevailed in the
neighboring region, causing the bay to becomo nearly filled with fresh
wiater, which extended far out into Mississippi Sound. "Tho densities
were therefore again observed by Mr, Ritter in the following Decem-
ber, when more normal conditions were found to exist. In his report,!
Wwhich is accompanied by a large chart, showing graphically the results
accomplished, Mr. Ritter states:

Tho investigations were confined principally to the waters of Mobile Bay and tho
eastern ond of Mississippi Sonnd. The location and extent of the natural oyster
beds are shown, us is also the density of the water in the difforent parts of the bay,
showing what it was during @ hoavy froshet and also after the suceeeding protracted
dronght, The depth of water and nature of the bottom are also indicatod wlherever
OXimined. * * % 1ypom tho most reliable information wo could gather, and which
18 borna out by onr investigations, the northern limit for oyster growth in Mobile
Bay is a line extending from Fowl River on the west to Groat Point Clear oun the
east, Tho location of the oyster beds as shown on the chart indicates that in the bay
}!"’ greater part of the natural oyster beds lies hotween the 6-foot and 12-foot curves,
. rom all the information we could obtain the local impression scems to be that few
_l_l any oystor beds oxist beyond the 12-foot curve.

q(’Rc[mrt on a Reconnoissanco of tho Ovster Bods of Mobile I3y and Mississippi
33 n;lnd. Al‘:nhz'nn:n.. by Homer I, Ritter, assistant, U, 8. Coast and Geodetic Survey,
WL U, 8. 11sh Com, xv, for 1845, pp- 325-339, pls. 56-63.
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The total acreage of the reefs surveyed on the east side of the bay
was Jess than 500 acres, but the oysters are generally large and of fine
quality. The known reefs are few, of small size, and considerably
depleted, owing doubtless to excessive fishing. Oyster planting is
carried on to quite an extent in the southeastern part of this side of the
bay, especially in and around the mouth of Bon Secours River and in
Oyster Bay. The natural oyster-grounds are more extensive on the west
sideof the bay, the beds are larger, and at present are in a more flourish-
ing condition. They seem to lie more in the pathway of the fresh waters
coming from the large tributaries at the head of the bay, which may
produce a more abundant supply of food, although at times these fresh
waters may be a source of danger if too long continued. The total area
of natural reefs surveyed on this side of the bay was 2,245 acres.

Only a few days could be given to the examination of Mississippi
Sound, which for a distance of 15 miles east and west belongs within
the State of Alabama, and detailed - observations were, therefore,
impossible, This territory merits further attention at an early date,
its advantages for oyster cultivation suggesting the utility of a careful
investigation. The water area embraced within the State, north of a
line extending duo west from the western end of Grant Pass, is
roughly estimated at 35,000 acres, two-thirds of which has less than ¢
feet of depth, aud the remaining one-third averaging less than 9 feet.
That much of that area may be considered suitable for oyster cultiva-
tion is borne out by the circumstances that oysters are growing in all
parts of it. There may also be added to it no less than 10,000 acres of
marsh, which if the occasion should demand might with a comparatively
slight outlay for dredging be changed into canals or basins for oyster
purposes. Little is known of the southern part of the sound, in which
the water is of greater depth.

BEAUFORT, N. C.

During the late spring and early summer of 1894 observations and
experiments relating to the oyster were carried on at Beaufort, N. C,,
by Mr. C. P. Sigerfoos, of Johns Hopkins University, under the
immediate direction of Dr. W. K. Brooks. The plan contemplated the
utilization of a tract of tide-water marsh land on the Government
reservation at Fort Macon, by the damming of one of the crecks flowing
through it, in order to control the supply of water as desired and to test
its nutrient value to the oyster. Unfortunately these arrangements
could not be perfected, owing to the lateness of the season when the
work began, but other experiments respectin g the feeding of the species
were conducted on a smaller scale and with significant results.

Although a complete report upon the investigation has not yet been
submitted, it may be said that noteworthy progress was made in the
attempt to rear oysters from the egg, a subject to which Dr. Brooks
has given much attention, but not to the extent of entirely overcoming
the difficulties previously existing in that respect. In connection with
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all former experiments it had been impossible to discover any food
suited to the larval oysters, or any means of renewing the water with-
out Josing the latter, owing to their small size, and they soon ceased to
grow, dying of starvation. Mr. Sigerfoos was successful in devising a
partially satisfactory method for replenishing the water and in finding
that the young will feed voraciously upon a certain kind of alga after
it has been finely powdered in a mortar. Under this treatment they
grew rapidly for some time and large quantities were carried in good
health past the stage where the former experiments met with failure,
but after a while the remains of the powdcred algie, which were so
minute that no way of getting rid of them could be found, caused the
water to become vitiated with the inevitable result of destroying the
larvie, 1t is intended to continue these studies at a future time. A
good sgeries of the young attached oysters of all stages from one hour
up to maturity were obtained and preserved for examination.

Mr. Sigerfoos also began upon a study of the shipworm (which is
quite abundant in this region) from both a scientific and practical
standpoint, securing material for a complete life-history of three species.
It is expected that important results will be obtained, suggestive of -
more effective methods of protecting submerged timber against its
inroads than are now recognized. A full report upon the subject is in
course of preparation; a short preliminary paper on the development
of the several forms observed has been published.!

INQUIRIES RESPECTING THE MACKEREL, MENHADEN, ETC.
MACKEREL.

The investigations respecting the habits and abundance of the mack-
erel and the-fisheries to which this important species gives rise were
continued again this year upon the same general plan as in 1893, but
on a more elaborate scale and during a greater part of the season.
The schooner Grampus and steamer Fish Hawk were both utilized in
Connection with this inquiry, and several land parties were employed
to study the subject from the standpoint of the inshore fisheries along
the entire coast covered by the range of the species. The information
Sought to be obtained from this series of observations was desired for
the use of the Joint International Commission, as elsewhere explained,
and the practical importance to the American fishermen of reaching
4 more complete and definite understanding of all the circumstances
counected with the natural history of the mackevel, in relation to the
Several methods employed for their capture,haslong been acknowledged.

Until this work was started by the Fish Commission a few years ago,
most of the facts at hand were such as had been obtained incidentally,
anq 1t is only within a year or two that the matter has been taken hold
(.).f In the systematic and comprehensive manner which it deserves. The

"The Pholadidu; n . i
. *; note on the carly stages of devolopment. By C. I’. Sigorfoos,
Johns Hopking University Cireulars, x1v, No, 119, June, 1895, pp. 78, 79.
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mackerel fishery has long been the subject of a vigorous controversy,
both domestic and international. Each year the same phases are
repeated; the fish first appear off our coast above Cape Hatteras,
whenece they spread rather rapidly toward the north and east as far as
Labrador, giving vise to oue of the maost active and persistent tisheries
of the world. Their abundanece, within the scope of observation of the
fishermen, varies from year to year, and at times the tluctuations are very
great, periods of plenty of greater or less duration being followed by
others of scant supply, bringing consternation to those whose fortunes
are mainly linked with this species.

The improvement of methods for the eapture of mackerel has kept
pace with the steady development in other lines of industry until it
would appear as though the limit of perfection had practically been
reached. One of the most important questions of the day is whether,
as some affirm, the modern devices are proving too destructive and are
causing a depletion, in view of the lessencd catch during several years
past. To those who are at all acquainted with the history and character
of the mackerel fishery, it will be evident that this question can not be
answered offhand, and that the published observations respecting the
natural history of the mackerel do not meet the requirements of a
thorough consideration of the matter. To supply this desideratum so
far as possible, has beon the object of the inquiries now in progress.

These inquiries have been directed so as to cover at least the more
essential features in the history of the mackerel during that part of
each scason when their presence along the coast becomes apparent
through their surface distribution, the only period when they can be
fished for. It has been attempted to trace their movements and all
the principal circumstances connected therewith from the time of their
first appearance in the spring until cold weather causes their return to
winter quarters; to learn the extent and relations of the schools, the
conditions which accelerate or retard their progress, and the factors
which influence their swimming at different depths, whereby the
great body of the fish may travel long distances unobserved; to settle
definitely their spawning-places and seasons and their habits in that
connection; to ascertain the ecffect upon the schools of the different
fishing methods apart from the sinple question of the quantity of fish
so captured; and from the data thus secured, as well as from statistics of
the cateh, to determine, so far as possible, if the stock is being decimated
and the causes which may be directly responsible therefor,

The schooner Grampus started south from Gloucester, Mass., on
April 7, to repeat the customary examinations on the sonthern grounds
during the early spring season, but heavy gales retarded her move-
ments in the beginning, as well as interfered with the operations of the
fishing vessels. Lewes, Del,, was made the headquarters {rom April 20
to May 10, but the Grampus remained constantly with or in the neigh-
borhood of the flect, as the best means of keeping track of the schools
of fish, making a carcful series of physical observations at hourly
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intervals, towing for mackerel food, and recording all facts obtainable
from the fishing captains or by personal observations respecting the
positions of the schools each day, their extent, movements, depth, the
abundance, size, and condition of the fish, etc. Irom the extreme south
the Grampus followed the main body of the fish to the region offf New
York, and thence proceeded eastward over Georges Bank to Cape Sable
and the Nova Scotia coast. Here the mackerel were studied during
their progress to the Gulf of St. Lawrence as far as Cape North, stops
being made at Shelburne, Liverpool, Beaver llarbor, and North Sidney,
in search of such information as could be gained from the local fisheries
in the neighborhood of those places.

On June 13, the main part of the down run of mackerel having
ended and the spring season closed on the cape shore, the Grampus
left North Sidney aund returned to Gloucester, first passing around
the north side of Cape Breton and through the Gut of Canso, in quest
of further data. Gloucester was reached on June 25, and the remainder
of the month was spent in preparations for a smnmer cruise on the
mackerel grounds in the Gulf of Maine. This work was in charge of
Mr, E. E. Hahn, master of the Grampus, with Mr. W. C. Kendall as
haturalist.

Mr. B. L. Hardin was stationed again this yecar at Fulton Market,
New York City, from April 21 to the last of May, his observations
Leing mainly supplemental to those conducted on board the schooner
Grampus and directed chiefly toward completing the records bearing
upon the early offshore fishery. livery fare landed by the purse-sciners
from the southern grounds, as well as all specimens received from the
shore fisheries tributary to New York, were inspected by M. Hardin,
and everything that could be learned relating to their capture and
conditions was fully noted. Convenient office and laboratory accom-
modations were supplied gratuitously by Hon. E. G. Blackford, through
whom and the other prominent fish-dealers of the city, Mr. Hardin
was afforded the fullest opportunity for the successful prosecution of
his inquiries. )

Mr. I1. F. Moore, of the University of Pennsylvania, was detailed to
t_he study of the shore fisheries from their southern limit at Virginia
Beach, Va., to Rhode Island. His work was begun at the south at the
commencement of the season, and was carried northward, all of the
principal fishing centers being visited, the fishermen interrogated, spec-
imens examined wherever possible, and blanks left to be filled in with
daily records of the catch. In this manner a very complete account
was secured of the shore relations of the mackerel during the period of
their early movements, a subject which had not hitherto been ‘given
much attention,

Dr. W. E. Wolhaupter was given the scction of coast from Rhode
Island to the outer side of Cape Cod, including the important spawning
and hooking grounds between Block Island and Nomans Land, and
the oxtensive trap-net fisheries of Vineyard and Nantucket sounds.
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The steamer Fish Hawl: also assisted in the work here during a part of
June. The region between Cape Cod and the Bay of Fundy, including
the coast waters of Massachusetts, New Hampshire, and Maine, and
the Gulf of Maine, was assigned to Capt. A. C. Adams, formerly in
command of the schooner Grampus, and having a long experience in
connection with the mmackerel fishery., His inquiries were started at
Provincetown on Cape Cod, about the middle of May, and were thence
extended along the shores of Massachusetts Bay, Cape Ann, and the
coast farther north to Portland, where he was joined by the steamer
Fish Hawk and Dr. Wolhaupter in the latter part of June. By the
close of the year the examination had been carried as far east as
Boothbay Harbor.
MENHADEN.

Ifrom the 1st of March to early in May, 1894, the steamer Fish Hawk,
Lieut. Robert ’latt, U. S. N,, commanding, was stationed in the lower
Chesapeake Bay investigating the spawning and other habits of the
menhaden and making observations respecting the natural history of
the other cconomic fishes of the region, and the fisheries to which they
give rise. Mr. W, C. Kendall was on duty as naturalist during the
first part of the season, being succeeded later by Dr. W. E, Wolhaupter.
The collecting work was carried on by means of seines, fyke nets, gill
nets, and the beam trawl, and specimens were obtained from the fisher-
men wherever possible. In this manner much important information
was secured relative to the life-history, distribution, scasons, food,
spawning characteristics, ete., of several species. Physical observations
relating more especially to the temperature and density of the water
were also conducted at frequent intervals during the entire cruise,

The fact seems to have been quite conclusively established, through
recent observations, that the menhaden resort to shallow, protected
. coastal waters, such as bays, inlets, and the lower parts of rivers and
creeks, for spawning purposes, and that the young remain for a
considerable length of time in the same or similar situations, but
persistent investigations have failed to discover the mature fish in the
act of breeding. A few specimens have been secured from time to time
containing ripe eggs or ripe milt, but ripe individuals of both sexes have
never yet been taken together, thus precluding the fertilization and
hatching of the spawn artificially, whereby the conditions necessary
to that process could positively be ascertained. The Fishk Hawlk was
again unsuccessful in regard to the matter this spring, but many inter-
esting observations on the young of different stages and on the adult
fish were obtained, and from the evidence supplied by the fishermen
and by the condition of the fish it was concluded that the spawning
period in the Chesapeake Bay region occurs probably in February or
March, or during parts of both of those months,

Mr. Vinal N, Edwards, of the Woods Hole Station, also gave much
time during the spring of 1894 to the study of the menhaden question
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in the region about Buzzards Bay, where that species is known to
Spawn abundantly, and where Mr. Edwards has conducted extensive
lnquiries on the subject during several years past.

TILEFISII.

During. a part of July and August, 1893, the schooner Grampus was
employed, under the immediate direction of the Commissioner, in
making fishing trials along the margin of the Gulf Stream slope off
the coast of southern New Lngland, New York, and New Jersey, for
the purpose of determining the present range and abundance of the
tilefish, in continuance of the cxaminations conducted during the past
few years, as described in previous reports. A number of specimens,
weighing from 7 to 20 pounds apiece, were obtained, and the reestab-
lishment of the species seems to be assured, although it does not appear
a8 yet to have been restored to its old-timne abundance.

TEMPERATURE OBSERVATIONS.

The Fish Commission has continued to receive, through the courtesy
of the Light-House Board and the Southern Pacific Company, the daily
records of water-temperature observations taken at many seacoast and
inland stations, as follows:

Temperature stations on the Atlantio Crast.

Stations of the Light-House Board:

Counst of Maine: Potit Mapan Island, Mount Desert Rock, Matinicus Rock, Seguin
Island, Boon Island.

Coast of Massachusetts: Race Point, Pollock Rip light-ship, Great Round Shoal
light-ship, Nantucket New South Shoal light-ship, Cross Rip light-ship,
Vineyard Sound light-ship.

Coast of Rhode Island: Brenton Reef light-ship, Block Island southeast light.

Long Island Sound: Bartlett Reef light-ship, Stratford Shoal light-ship.

Coast of New Jorsey: Alsecon Inlet, Five Fathom Bank light-ship.

Delaware Bay: Fourteen Foot Bank light-ship.

Coast of Virginin: Winter Quarter Shoal light-ship.

Chesapeako Bay: Windmill Point, Stingray Point, York Spit.

Coust of North Carolina: Cape Lookout, I'rying ’un Shoal light-ship.

Coast of South Carolina: Rattlosnake Shoal light-ship, Martins Industry Shoal
light-ship.

Coast of I"lorida: IFowey Rocks, Carysfort Reef, Dry Tortugas.

Temperature stations on the Pacific Slope.

Stations of the Southern Pacitic Company:
Sacramento River at Tehuma and Yolo bridges and Kings Landing, California,
Feather River at Feather River Bridge, California. )
American River at American River Bridge, California.
Mokelumne River at Lodli, Cal.
Tuolumne River at Modesto, Cal.
Sq.n Joaquin River at the upper and lower railroad crossings.
King River at Kingsbnrg, Cal,
Colorado River at Yuma, Ariz.
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WOODS HOLE LABORATORY,

The Woods flole laboratory of the Commission was kept open, as
usual, during the summer of 1893, A few investigators arrived there in
June, but the largest attendance was during July and August. The
laboratory was in charge of Mr. J. Percy Moore, instructor in biology
in the University of Pennsylvania. The Commissioner was also pres-
ent during the most of the season, aiding and advising in the diree-
tion of the work, and conducting experiments relative to fish-cultural
subjects.

The others in attendance were as follows: Prof. Francis 11. Herrick,
of Adelbert College; Dr. Williain Patten, of Dartmouth Oollege; Dr.

Jashford Dean, of Columbia University; Dr. John A, Ryder and Mr.
H. F. Moore, of the University of Pennsylvania; Dr. 1&. A. Audrews
and Dr. George P. Dreyer, of Jouns Hopkins University; Dr. 1L V.
Wilson, of the University of North Carolina; Dr, Charles B. Dav-
enport, Mr. II. V., Neal, and Mr. Conkling, of Harvard University;
Mr. James 1. Peck, of Williams College; Prof. D. 8. Kellicott, ot the
University of Ohio; Prof. R. C. Schiedt, of Franklin and Marshall
College; Mr. John Y. Graham, of Princeton College; Mr. I3. L. Hardin,
of the Tish Commission; Miss Elizabeth Cooke, of the University of
Chicago; Miss Ida Hyde, of Bryn Mawr College, and Miss M. 1. Carter,
of Boston.

Of these, Mr. J. Percy Moore, Professor Herrick, Mr. Peck, Dr. Dean,
Mr. 1I. I'. Moore, and Mr. Hardin were engaged upon investigations
in the interest of the Fish Commission. The remainder were accorded
the privilege of the laboratory for carrying on such special biological
rescarches as they desired to undertake on their own account, in acecord-
ance with the custom which has prevailed since the establishment of
the station by Professor Baird. The presence of such independent
workers involves no extra expense upon the Government, and is fully
justified both by the private subscriptions from scientific sources which
rendered possible the purchase of the land on which the station is
located, and by the Lenefits indirectly derived by the fishing industries
from the results of all such inquiries.

The time of Mr. J. Percy Moore was given mainly to the study of
the embryology and food of some of the more important market Lishes.
The station was not opened until after the close of the spawning season
of both the menhaden and mackerel in this region, an examination of
fresh specimens showing that the season Lad ended with the former
about the middle of June, and with the latter perhaps a week later.
From the study of alcohol specimens of menhaden, preserved from day
to day by Mr. Edwards during the earlier part of the run, Mr. Moore
is led to believe that in the case of that species the greatest spawuing
activity in the vicinity of Woods 1lole oceurs between May 15 and June
15, this conclusion agreeing esscntially with the results of previous
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observations by Mr. Edwards on the spawning conditions of the living
fish. Inquiries were also made relative to the spawning of other spe-
cies, to the age or size at which the menhaden, mackerel, and scup first
begin to spawn, and to the anatomy of the adult menbaden, of which
a number of drawings were made.

The fishes whose food was studied were the mackerel, cod, haddock,
hake, seup, sea bass, weakfish, Dluefish, and tilefish. Over 1,000
stomachs of the common mackerel (Scomber scombrus), besides a small
number of the c¢hub mackerel (Scomber colias), were examined. The
Wmajority were taken in the neighborhood of Woods Hole the latter
part of June and during July and August, when the food was found
to consist almost exclusively of surface amphipods, copepods, squids,
and sand eels (Ammodytes), one or other of these forms or groups pre-
Ponderating according to locality or time. The stomachs ot over 200
individuals brought by the schooner Grampus from the coast of Nova
Scotia, where they had been captured during the spawning season,
furnished interesting results in respect to their habits at such times,
as their contents consisted chiefly of bottom liviug' animals, many of
which were also discovered in the stomachs of cod and haddock taken
in the same localities. Although copepods and appendicularia were
abundant at the surface at the same time, as proved by the results of
surface towings, these forms were detected in only two of the stomachs.

Mr. H. I, Moore and Mr. Hardin assisted in the study of the mack-
erel, but they remained at the station only a short time, being ordered
to other parts of the coast on Fish Commission work.

Professor Herrick continued his researches on the natural history of
the lobster, a work begun in 1889, in preparation for the writing of a
complete monograph of the species, to include a discussion of all sub-
Jeets relative to its structural features, life-history, habits, etc., which
are important for consideration in connuection with its protection and
Increase by legislative action and by propagation. The drawings for
the report, which are being prepared by Professor Herrick himself,
are not only noteworthy for their accurate representation of structural
details, but they also exhibit & degree of finish and beauty of execu-
tion that will make them a popular object lesson in natural-history
lustration.

During this season Professor Herrick also visited the principal lob-
8ter-fishing centers along the coast of Maine and Massachusetts for the
burpose of extending the scope of his observations and of obtaining
Inaterials for study from additional localities. With the assistance of
Mr. V. N. Edwards, inquiries were also continued at Woods Hole during
the winter of 1893-94 and the followin g spring to determine the entire
mnge of the breeding period of the lobster—that is to say, the time
fiurmg which the extrusion of the eggs talkes place—as well as other
nportant questions respecting its winter habits. A nunber of lobster
traps were kept set continuously, their conteuts being removed every

F.R.94—7
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day and each lobster subjected to a detailed examination, all of the
points on which information was desired being carefully noted and
recorded.

The studies of Dr, Peck related chiefly to the food and feeding habits
of the menhaden, which resort in cousiderable numbers to the region
adjacent to Woods Ilole, and his report' upoun the work accomplished
must be given a place in the front rank of biologic-economie contribu-
tions, both for the thoroughness with which the subject was treated and
the uniqueness of the results. But few specimens of menhaden could
be obtained at that season in the open waters, and the majority of
those examined were from the smaller bays, brackish-water estuaries,
and shallow lagoons. The material secured from those sources was
quitesufficient to demonstrate the general character of the food, as well
as some of its details, and to illustrate the mechanisin by which it is
taken. The food of the menhaden consists of the unicellular organisms,
both vegetable and animal, which swarm in all surface waters, together
with the smaller crustaceans and other free-swimming forms which coun-
gregate there. _

The presence in a region of the brackish, even almost fresh, waters
of broad shallow estunaries and inlets, connecting with the sea only by
narrow channels, is very importaunt as affecting the kind and abundance
of the various microscopic organisms used by this fish as foed. The
streams tributary to them also bring down a wealth of fresh-water
microorganisms of the most important nature, and salt-water forms
are carried in with each tide, giving a new inteusity to the struggle,
These minute organisins furnish directly the food of the menhaden, not
only within the limits of the brackish-water inlets and estuaries where
the spawn is left to develop, but also wherever the fish is found in the
more open coast waters. The whole food supply of this species is
obtained by filtering out from the surface stratum of water the organic
life there suspended. The observations of Dr. Peck related to the
younger as well as to the adult stages of the fish, After discussing
the different groups of organisms which were discovered among its
food, he adds:

Such being, then, the primitive character of the food supply of the menhaden, its
oconomic relations are very important; it arrives first hand at a food supply which
is tho most stable, the most abundant and widely distributed of all foods, and yet
go unavailable to tho majority of other species. The wide distribution and vast
extent of the schools of this fish testify to this fact, for no matter how many are
aggregated together in a given area the food supply is adequate. At the same tine the
menhaden comes into no competition with the othor food-fishes. * * * Not only,
therofore, do the menliaden not compete with other fishos for fuod, but thoy them-
gelves form an important factor in the food of other fishes, as hias been 8o often
observed in tho hlucfish, bonito, and squeteagne; making availablo through their
own life-history favorable counditions upon which the othereconomic fishesare borne
and satislied, bringing to them directly an elaboration of ihis primitive food supply
here considered.

10n the Food of the Menhaden, by James I. Peck, I'h. D., Bull, U, S. Fish Com.,
X111, for 1893, pp. 113-126, pls. 1-8,
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Dr. Dean, who had carried on successful experiments during the
spring respecting the artificial hatching of the sea sturgeon (Acipenser
sturio) on the Delaware River, continued at Woods Ilole the detailed
study of the material collected and preserved at that time.

Thoe subjects pursued by the independent investigators were mainly
as follows: Dr. Andrews, the anatomy of certain annelids; Dr. Patten,
the structure, physiology, and development of the horseshoe-crab; Dr.
Schiedt, the anatomy and physiology of the oyster, an interesting con-
clusion based upon some of his experiments being that the presence of
great quantities of minute algwe in the water is unfavorable to the life
of oysters, the gills and palpi becoming so clogged as to interfere with
the freedom of ciliary action, causing the animals practically to starve
becauseof a superabundance of food; Professor Kellicott, the marine
rotifera and infusoria; Dr. Ryder, the habits and life-history of a fresh-
water polyp and the bathymetric relations and distribution of the
foraminifera; Miss Carter, the micro-organisms affecting the alimen-
tary canal of the mackerel and other fishes, a new field of study of
Probably great economic importance as well as scienfific interest; Miss
Hyde, the physiology and mechanism of the respiratory movements of
the horseshoe-crab, and the ontogeny of several forms of jelly-fishes;
Miss Cooke, the physical factors in the modification of the form and
life phenomena of the lower animals; Mr. Graham, the development of
the sea bass.

The season’s work will result in the preparation for publication of
at Jeast 23 papers, all of scientific value and several of groat economic
importance.

Mr. Vinal N. Edwards, who has been attached to the station at
Woods Hole since 1871, has continued his regular natural-history
observations throughout the year, keeping a daily record respecting
the presence, movements, ete., of the different fishes occurring in the
region, In thisconnection the catches made by the local fishermen are
closely examined and seines and other nets are constantly employed by
him for this special purpose. Mr. Edwards has also conducted impor-
tant investigations relative to the mackerel, menhaden, and lobster, as
described elsewhere.

The season of 1894 was opened on Juno 4 by the arrival of Mr. J.
Percy Moore, who was again designated to take charge of the labora-
tory, with instructions to begin npon a special study of the embryology
and spawning habits of the common mackerel. Investigations relative
t‘O the natural history of the mackerel in connection with the fishery
for that species off the southern coast of New England by Dr. Wol-
baupter and Mr. Edwards wero already in progress at this place, as
fﬂsewhere explained. Before the end of June the following additional
Mvestigators had also arrived: Mr. W. I, Castle, of Harvard Univer-
Sity; Mr. Ulric Dahlgren, of Princeton College; and Mr. N, R. Harring-
ton, of Williams College.
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INVESTIGATIONS OF INTERIOR WATERS.
COLUMBIA RIVER BASIN.

The last annual report contains an account of investigations made
during the fall of 1892, in accordance with two provisions of the act of
Congress approved August 5, 1892, relative to (1) the character and
extent of the obstructions to the ascent of salmon in the Clarke Ifork
of the Columbia River, and (2) the advisability of establishing a
hatching station for salmon in the eastern part ot the State of Wash-
ington. As this work was not completed at that time, it was taken up
again during the summer of 1893 by Prof. B. W. Evermann, assisted by
Drs. C. H. Gilbert, O. P. Jenkins, and W.-W. Thoburn, of Stanford
University, and by Mr. C. Rutter, of Long Pine, Nebr.

The primary objects of this inquiry were (1) to ascertain the location
and character of all obstructions, natural and artificial, which seriously
interfere with the movements of salinon and other important fishes in
the prineipal streams of the Columbia River Basin; (2) to determine
the past and present distribution of salmon throughout the basin, as
indicating, in u measure, the extent of their depletion; (3) to locate
definitely the spawning-grounds of the salmon and ascertain to what
extent the species enters the different streams for spawning purposes;
(4) to examine all available sites, especially in the State of Washington,
with respect to their adaptation for salnon-hatching operations; and
(5) to make a general study of the fish fauna of the basiu.

In view of the wide extent of the Columbia drainage and the per-
plexing nature of many of the problems presented by the salimon ques-
tion in that region, it was found to be impossible to cover the ground
in one season as thoroughly as is desirable, or to arrive at more than
tentative conclusions respecting the special points on which informa-
tion is most urgently required. The waters examined were the Snake
River at many points and 11 of its tributaries; the Pend d’Oreille
River or Clarké Fork, from Albany TFalls, Idaho, to the international
boundary; the Upper Columbia at Kettle FFalls, and the Colville and
Spokane rivers; and the Lower Columbia River in numerous localities
from P’asco, Wash., to its mouth.

The results of this investigation were embodied in a report to Con-
gress by the Commissioner of Fisheries, under date of May 31, 1894,
the same being supplemented by a detailed description by Professors
Gilbert aud Evermann, of the work accomplished during the seasons
of 1892 and 1893.! According to the Commissioner:

The area of distribution [of tho salmon in tho Columbia River Basin] is approxi-
mately 90,000 square miles. This immenso tract is drained by innumerable streams
of clear, cold water, into which the salmon enter for the purpose of spawning and

-~ 1The Salmon Fisheries of the Columbia River Basin, by Marshall McDonald,
United States Commissioner of Fish and Fisheries; ineluding o report upon investi-

ations in the Columbia River Basin, with descriptions of four new spocies of fishes
ﬁy Charles 1. Gilbert and Barton W. Evermann. Dirst issued August 27, 1894, us
Senato Mis. Doe. No. 200, Fifty-third Congress, second sossion, and reprinted in Bull.
U. S. FPish Com,, x1v, for 1894, pp, 153-207, pls. 13-25.
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up which they ascend till their progress is stopped by falls or other obstructions
which they can uot surmount. These waters furnish the foeding-grouuds of the
young salmon during their early lifo, which is spent in the fresh waters. Their
migration seaward does not begin until they are atleast a year old and have attained
a length of from 8 to 10 inches. These streams are the nurseries of the groat
salmon fisheries of the Lower Columbia. I'rom each goes out every year a colony
more or less numerous, to swell the aggregate of young salmon necessary to repair
the waste by natural casualty and by capture. The area of natural distribution
bas not as yot been very materially abridged. Certain streams, such as the Bruneau
and the Boise, have been obstructed by dams near their mouths, but the vast extent
of waters still accessible to salmon and affording suitable breeding and feeding
grounds indicates that wo must look to other causes to explain any ascortained
deterioration in the salmon fisherios of the Columbia.

The investizations made Ly Professor Ivermann and the parties under his
direction establish conclusively tho fact that there has been a very great reduction
in the number of salmon frequenting the headwaters of the Columbia River and its
tributaries. This decrease is more notable in the main river. * * * There is no
reason to doubt—indced, the fact is beyond question—that the number of salmon now
roaching the headwaters of streams in the Columbia River Basin is insignificant in
comparison with the number which some years ago annually visited and spawned
in these waters. It is further apparent that this decrease 18 not to be attributed
cither to the contraction of the area accessible to them or to changed conditions in
the waters which would deter the salmon from entering them. We must look to the
great commercial fisheries prosecuted in the lower river for an explanation of this
decrease, which portends inevitablo disaster to thoso fisheries if the conditions which
have Lrought it about are permitted to continue.

The principal recommendations of the Commissioner are as follows:

The initial step in attempting the restoration of tho salmon fishery is to restrict
and regulate the et fishing. The restriction that may be put in foreo with the
least hardship to tho fishermen is the shortening of the scason of net fishing. The
use of pounds, gill nots, traps, and seines in the lower river, from the Cascades to
the mouth, should be limited strictly to the months of May, June, and July. The
wheels should not be permitted to take salmon prior to the middle of May, so as to
Permit tho salmon which bave entered tho river in April the opportunity to pass up
to the headwaters. A further close scason for wheels should bo established from
the 1st of August to tho 10th of September, so as to provide for the uninterrupted
Spawning of the August run of salmon. There does not at prosent appear sufficient
Teason to prohibit the wheel fishing during the balance of September and during
the month of October. Protection for thé salmon which have thus becn enabled to
Teach their spawning-grounds shonld be afforded by a close soason during the
months of Septenber and OQctober, covering the streams in Washington, Oregon,
and Idalo, to which the salmon resort for breeding.

Should the policy above outlined be adopted by these States and the requisito
me-"lsures to carry it into effect e onacted and enforced, it will bo possible for the
Unitod States I'ish Commission and the State commissions to greatly enlarge their
fish-enltural operations and to prosccuto them under much more satisfactory and
Sconomieal conditions than at present. Until the States interested adopt mensures
tf) restrain not fishing, so ns to permit a portion at least of the salmon entering the
Tiver to pass up to their spawning-grounds, it is not decmed wiso or oxpedient to
attempt to inerease or extend the work of artificial propagation of the salmon.

The reportof Gilbert and Iivermann discusses tho conditions found at
each.of the localities visited, the physical and natural-history features,
the impediments to the movements of salmon, of which the principal
Ones are illustrated, and the advantages for fish-cultural operations
Presented by the waters in different parts of the basin. While good
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gites for a hatehing station occur in the Upper Columbia and on the
Snake River and other tributaries, the investigations failed to show
that spawning fish could Dbe obtained in sufficient numbers in the
neighborhood of any of those visited to make them suitable for that
purpose. Their conclusions are as follows:

In summing up the facts brought out by these investigations it may be said, first,
that the absence of salmon from the Pend Oreille River is not necessarily due to
the presence of falls in that stream, but to other causes, chief among which is the
excessive catching of salmon in the Lower Columbia; sccond, that while it is true
that the salmon are shut out by falls and dams from a large area, especially in tho
Upper Snake River basin, and that these limitations aro increasing as the streams
become useful for irrigation and mining purposes, it is nevertheless certain that the
decrease in the salmon has heen even greater, and that the accessible waters suitable
for spawning purposes are still inore than ample to meot present needs; and, third,
that the desirability of establishing another salmon hatchery at some poiut in the
Columbia basin will depend largely upon the nature of the fishery legislation in
the States of Washington, Oregon, and Idaho.

It mnust be understood, however, that our knowledge regarding the present abun-
dance of salmon, their relative abundance as compared with former ycars, and the
location and extent of their spawning-grounds, is of the most general kiud, While
valuable so far as it goes, the information which wenow possess upon these important
questions is chiefly useful in indicating the nature of the investigations which mnst
be carried on for several seasons before a thorough understanding of the salmon
question can he reached.

The study of the Columbia River was again taken up carly in the
season of 1894, by Professor Gilbert, who proceeded to Astoria on
March 20. Three weeks were spent in the field at that time, chiefly at
Astoria and on the fishing-grounds in the lower part of the river,
in making observations on the runs of both the quinnat and blueback
salmon, but the river was also ascended as far as Lewiston, Idaho, with
stops at The Dalles, Riparia, and Starbuck. The work was resumed
June 1 by Professor Gilbert, with three assistants from Stanford Uni-
versity, and its scope was extended to include a reconnoissance of the
Klamath, Rogue, and Umpqua rivers, for the purpose of determining
the relation of their faunas to that of the Sacramento on the south and
the Willamette on the north. This inquiry was still in progress at the
end of the fiscal year.

I0WA, NEBRASKA, SOUTIH DAKOTA, AND WYOMING.

The acts of Congress approved July 28 and August 5, 1892, directed
that investigations be conducted respecting the advisability of estab-
lishing fish-hatching stations at suitable places in one or more of the
States above named. This work was commenced in the fall of 1892 and
was completed during the summer and fall of 1893, having been under
the immediate direction of Prof. 3. W. Iivermanu, The inquiries were
twofold in nature, relating (1) to the physical and natural-history
characteristics of the waters of the region, in order to determine their
conditions as to the existing fish supply, as well as their suitability for
stocking with species notindigenous to them and their requirements in
that respect, and (2) to the advantages presented by different localities
for fish-cultural operations,
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A previous acquaintance with the general hydrographic features of
the four States made it possible to restrict the investigations mainly
to certain areas in cach, outside of which it was evident thaf little
information could be gained that would be of material advantage in
reaching the desired results. Most attention was therefore given to the
liortheastern part of Iowa, the northern and central parts of Nebraska,
the southeastern part of South Dakota, and the castern part of
Wyoming, including the Black Hills region in the two States last
mentioned.

According to Professor Evermann’s report,! there is no State west
of the Mississippi which has a greater number of excellent fish streams
than Towa. Upon the first settlement of the country these numerous
Streams teemed with many of the most valuable river fishes, including
both species of black bass, the wall-eyed pike, pickerel, white bass,
fresh-water druwm, chanunel cat, wud cat, and soveral species of suckers
and sunfishes; while trout were abundant in the clear, cold streams
in the northeast part of the State. Many of the streams are still well
supplied with these species, and under proper regulations the rivers
and lakes of Towa cau be made to yield annually au enornious amount
of valuable and nutritious food-supply to the people of that State.

While the Platte and some other rivers of Nebraska are shallow and
filled with shifting sands, there are many deep and important streams
in which valued food and game fishes abound. The collections made
Show that this State is not inferior to neighboring States in the variety
and abundance of its fish life. Amoung the food-fishes of most impor-
tance arve the chaunel cat, mud cat, buftalo, several species of suckers,
Sturgeon, the large-mouthed black bass, the wall-eyed pike, and the
Sauger. In the small lakes in the northern purt of the State and in
Some of tho streams the large-mouthed black bass is abundant, and
in some of the colder streams, particularly at Long Pine and Bazile
Mills, trout were quite plentifal, the plants having been made by the
Nebraska Ifish Commission.

South Dakota does not differ greatly from Nebraska in its streamns
and the fishes which they contain.  Tho larger strewms in the eastern
Part of the State and tlie numerous lakes in the eastern and north-
eastern portions are well supplied with valuable food-fishes and the
amount taken annually from these waters is of no small importance to
the people ot that State. The half of the State lying west of the Mis-
Souri River is but poorly sapplied with permanent streams, and many
of these are more or less alkaline, and in consequence not inhabited by
any species of food-fishes. 'Ihe numerous species of spiny-rayed
fishes, amoug which are found nearly all of the better game fishes of
thg Mississippi Valley, are scarcely reprosented at all in the waters of
this State west of the Missouri. The few species there which possess
any food value are three species of catfish, a few suckers, and one or

nfr The 1\‘is‘he§. of the Missouri River Busin, by Barton W. Evermuann, ichthyologist
i tho U 3. Fish Commission, and Ulysses Q. Cox, professor of biology in tho Man-
Cuto, Minu,, State Normal School. Report UL S, Fish Com. 1894, pp. 825-429.
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two of the larger species of minnows, This is particularly true of the
southwestern part of the State, in which occur the Mauvaises Terres
or Bad Lands. The only region in the western halt of the State which
has really excellent streams is the Black Hills.

The Black Hills constitute a mountain island, with beavy pine forests
and clear, cold streams, surrounded on all sides Ly plains with alkali
soil, shallow, uncertain streaws, and limited vegetation. All the streams
of the Black Hills, unless contaminated by mining operatious, are clear,
pure, and cold, and well suited to trout, though trout do not occur in
any of them naturally,

The streamms of Wyoming belong to two very different types. Those
of the northwestern and western parts of the State are, in many cases,
excellent trout strecams. The eastern and southern portions are not
well supplied with permaneut streams. Many of them dry up into
isolated pools during the summer, and all are more or less alkaline.
There are no trout in these streams, and other food-fishes are few in
species and individuals. The only species in eastern Wyoming that
are of any importance as food-fishes are three species of suckers, three
of catfish, a few minnows, and the wall-eyed pile, which, however, is of
rare occurrence. In Green River, in the sonthwestern part of the
State, are found the large Cyprinoids, charvacteristic of the Colorado
River Basin, and which are of some commercial importance.

The total number of fishes now kuown from the Missouri River Basin
is 140; of these, 42 may be regarded as food-fishes of wore or less
importance. Some of these are game fishes, but it is the pond and
river species whose cultivation will result in the greatest good to the
Missouri River States. '

The investigations bearing directly upon the selection of hatchery
sites included the cexamination of more than 100 springs, at ecach of
which the temperature, character, and volume of water were deter-
mined and the surrounding topographiec features were considered with
special reference to fish-cultural needs, such as the location of build-
ings, laying out of ponds, the supplying of water by gravity, railroad
facilities, ete. In his report to Congress, transmitted on January 24,
1894,! the Commissioner recommended the establishment of only one
station to supply the needs of ITowa, South Dakota, and Nebraska, the
same to be devoted to the rearing of those species which are indige-
nous to the waters of the region, with some attention paid to trout, the
cultivation of which should Le a minor feature in the development of
the station. Manchester, Iowa, was subsequently selected for the site
ag furnishing the best combination of facilitics for that purpose. It
was furthermore snggested that the station under construction at
Bozeman, Mont., would be able to supply the requirements of the
State of Wyoming.

Professor Evermann was assisted in this investigation by Prof. U. O,
Cox, Mr. Cloudsley Rutter, and Prof. R. G. Gillin,

tSenato Mis, Doe. No. 53, IMifty-third Congress, second session.
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TENNESSIE.

In compliance with act of Cougress approved August 5, 1892, pro-
viding ¢“for investigation and report respecting the advisability of
establishing a fish-hatching station at some suitable point in the State
of Tennessee,” the necessary inquiries to that end were conducted in
September and October, 1893. The observations were limited to the
castern part of the State, as it was known that the conditious required
for such a station as was contemplated were most likely to be fonnd
there. Many of the streams of that region are suitable for trout, but
the majority are better adapted to the various species of pond and
river fishes, and castern Tennessee is especially noteworthy for its
numerous large springs. More than 30 of the latter, together with
their surroundings, chiefly in the vicinity of’ Greeneville, Cumberland
Gap, Kunoxville, Marysville, Athens, Cleveland, and Chattanooga, were
examined with reference to their suitability for the purpose in question.

A eareful study was also made of a number of streams in the same
region with respect to their character and volume, the physical features
of the adjacent country, and the abundance and ‘distribution of their
fishes, special attention being paid to the food and game species, of
which there are a large number of varieties. The principal game
fishes are the small-mouthed black bass, the “jack salmon?” (Stizostedion
ritreum), and the speckled trout, the first two occurring in the larger
streams, the last in the small, colder ones that flow down the mountain
slopes on the eastern boundary.

Ouly four of the springs examined were found to approximate the
requirements of the proposed hatching station, two of these being in
the_neighborhood of Cleveland, one near Greeneville and one near
Athens, the last offering the greatest natural advantages, but being
somewhat distant from a railroad station and source ot general sup-
Plies, A report upon the question of site was transmitted to Congress
in January, 1894, and was printed as Senate Miscellaneous Document
No. 52, of the Fifty-third Coungress, second session. In this the Com-
missioner reserved his opinion respecting the choice of a location until
additional inquiries could be made, but recommended action favorable
to the establishment of a station. A general report upon the results
of the investigation is in course of preparation. The examinations were
conducted by Professor Evermann, assisted by Dr. R. R. Gurley, and
by Dr. J. T. Scovell, of Terre Haute, Ind.

OHIO, INDIANA, AND MICHIGAN.

_During July and August, 1893, a detailed examination of the Maumee
River basin, including its principal lakes and tributary streams, was
Mmade for this Commission by Prof. Philip 1. Kirsch, fish commissioner
of the State of Indiana, assisted by Mr. W. S. Blatehley, of Terre
H‘“}te, Ind., and Mr. Charles Beeson, of the Indiana University. This
Dasin covers a considerable area in the northwestern part of Ohio, and
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also extends over portions of Hillsdale and Lenawee counties, Mich,,
and of Steuben, Dekalb, Allen, and Adams counties, Ind., embracing
in all a territory of about 7,500 square miles. The main river, formed
by the confluence of the St. Joseph and St. Mary rivers, at Tort
Wayne, Ind., flows in a general northeasterly direction a distance of
96 miles to Toledo, where it empties through Maumee Bay into Lake
Erie, of which it is the most important side tributary. The water is
rather clear in the main stream and its larger affluents, but more or less
turbid in the smaller branches, owing to their clay channels; in all of
the lakes visited it was remarkably clear and pure. Examinations were
made in the Maumee River proper, in the neighborhood of Fort Wayne,
Ind., and of Antwerp, Ceeil, Defiance, Grand Rapids, Waterville, and
Toledo, Ohio.

The other waters studied wero the St. Joseph River and seven of its
tributaries, including Fish Lake and Cedar Lake; St. Marys River,
Gordon Creek, Lost Creek, Tiffin River, and Devils Lake; Auglaize
River and four of its tributaries, and Beaver Creck.

This water system was found to be cxceedingly rich in variety of
fishes, the total numnber of species observed having been 87, more than
ig known from any other river basin of the same size. The list includes
8 species of catlishes, 9 of suckers, 25 of minnows (Cyprinide), 9 of
sunfishes and basses, and 16 of perches. Over 30 species are of value
for food, the most important of these being the two species of black
bass, the grass pike, atd the wall-eyed pike. Crayfishes and mussels
are rather common in all parts of the basin; sunails are plentiful, and
shrimps were obtained in several streams.!

INDIAN TERRITORY.

In May, 1894, Prof. S, Ii. Meek, of the Arkansas Industrial Univer-
sity, began an investigation of certain streams in the southeastern part
of Indian Territory, along the line of the St. Louis and San Francisco
Railroad between Fort Smith, Arkansas, and Arthur, Texas, this work
being coutinued into the next fiscal year. Two of the most important
rivers of that region are the Poteau and the Kimishi, both rising in the
Ozark Monntains between the Arkansas and Red rivers, the former
flowing north into the Arkansas, the latter south into the Red River.
In the upper two-thirds of their courses they drain a mountainous
sandstone region, their currents being swift and the bottom generally
rocky. The Potean River, below the town of the same name, occupies
a deep and rather broad channel, with an oceasioual rocky shoal, the
current being sluggish and causing it to partake somewhat of the
nature of alake. Examinations were made near the mouth of the river
and in the vxclmty of I’otcau The fishes of the Kimishi River were

1Report upon nwostng 1itions in the Maumw River ba.sm dunng the snmmer of
1893, Ly DPhilip IH. Kirsch, commissioner of fisheries for the State of Indiana. Ball.
U. 8. Fish Com,, X1V, 18J1, pp. 315-337.
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studied in the neighborhood of Kimishi and Goodland. Collections
were also obtained from the Red River at Arthur, Tex.

These waters were found to be very rich in fish life, both as to species
and individuals, the total number of species observed being 58, includ-
ing the following important food varieties: Channel cat or white cat
(Ictalurus punctatus), blue cat (Leptops olivaris), little green pickerel
(Lucius vermiculatus), crappie (Pomowis annularis), several species of
sunfish, large-mouthed black bass (Micropterus salmoides), sauger (Stizo-
stedion canadense), and fresh-water drum (Aplodinotus grunnicns).!

MINNESOTA.

In the spring of 1894, the scrvices of Prof. U. O. Cox, of Maunkato,
Minn., were secured to make a study of the small lakes in the neigh-
borhood of Worthington, Nobles Couuty, with special reference to the
habits of the buffalo-fish which had been reported as running in
exceedingly large numbers into the sloughs and other shallow waters
about those lukes during their spawning season of 1893, The run did
not occur, however, as anticipated, but observations were made on the
fishes generally of the region, and & report upon the subject is in course
of preparation.

THE GREAT LAKES.

Lake Erie.—During the summer of 1893, investigations were con-
ducted along the south shore of Lake lrie, from Tort Clinton, Ohbio,
eastward to and including Niagara River as far as the falls, by Mr. A.
J. Woolman, of the Duluth High School, assisted by Mr. D, C. Ridgley,
of Delphi, Ind., and Mr. Ii. M. Hasbrouck, of Washington, D. C. This
work was carried on primarily for the purpose of securing information
desired by the Joint International Commission, elsewhere referred to,
and comprised the collecting of data relative to the commercial fisheries
at the principal fishing centers, as well as the customary observations
respecting the natural bistory of the fishes occurring along the lake
shore and in the more important streams tributary thereto.

These inquiries were preliminary to more extensive investigations

Plauned for the season of 1894, and which were taken up carly in June
by Mr, H. F. Moore, Mr, B, L. Hardin, and Mr. Rutter. During the
balance of the fiscal year this party was engaged in a study of the
fishes and the market fisberies in the region about Kelley Island and
the Bass Islands, making personal examinations and also securing
testimony from the fishermen concerning the methods, history, and
conditions of their industry.
_ Lake Huron.—Correspouding inquiries on this lake were also begun
In June, 1894, by Dr. J. T. Scovell, assisted by Mr. D. C. Ridgley. The
work was commenced at the lower end of the lake and was carried
thence northward.

T e e e e e e s e+ e e s o e

b ‘A list of fishes and mollusks collected in Arkansas and Indian Territory in 1894,
Aykb“th Lugeno Mceok, Ph. D)., associate professor of biolowy and geology in the
rkansas Industrial University. Bull. U. 8. Fish Com., XV, 1895, pp. 341-349.
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Lake Ontario and St. Leawrence River.—Coincident with the inquiries
on Lake Irie and Lake Huron during the summer of 1894, investiga-
tions of a similar character were begun about the middle of June with
respect to Lake Ontario and the upper or boundary part, of the St.
Lawrence River, by I’rofessor Evermann, assisted by Mr. Barton A.
Bean, of the United States National Muscum.

During the same month Professor Evermann also made an examina.-
tion of several springs located near together in the vicinity of Sterling-
ville, N. Y, which had been recommended as suited to the needs of the
proposed hatching station recently authorized by Congress for the
State of New York. The volume of water supplied, its character, tem-
perature, ete., were determined, and observations were made relative
to the adjacent stream known as Black Creek; but the distance of this
place from Lake Ontario was found to be a scrious objection to its
selection for the purpose in view, especially as it wasintended to utilize
the station chiefly for the propagation of lake fishes.

POLLUTIONS IN THE WABASH RIVER, INDIANA AND ILLINOIS,

In view of complaints made by the fishermen and other residents
along the Wabash River at and below Terre 1llaute, Ind., the Iouse
of Representatives, by resolution dated April 30, 1894, requested the
Trish Commission to investigate and report the extent of damage
done to the food-fishes in the Wabash River by reason of the discharge
into said river of the overflow and waste products of the oil wells
located in the city of ‘Terre Haute, and what steps, if any, are necessary
to prevent further destraction of the fishes in that river by the pollut-
ing agencics referred to. The examinations required to ascertain the
correctness of the statements relative to the conditions said to prevail
in the region in question, the injury doue to the fishes thereby, and the
character and origin ot the polluting influences, were made during the
middle of May, by Prof. 8. A. Forbes, director of the Illinois State
Laboratory of Natural History, and indicated a state of affairs suffi-
ciently serious to suggest and invite remedy.

Subsequently, the services of Mr. Arthur N, Talbot, professor of
municipal and sanitary enginecring in the University of Illinois, were
secured to determine the amount of waste wmatter, deleterious to fishes,
discharged into the river at Terre Haute, and the measures best
adapted to disposing of it. The results of his observations were satis-
factory in demonstrating that the waste products could readily be pre-
vented from reaching the river without imposing any unrcasonable or
excessive charges upon the industrial enterprises which are responsible
for their production. The reports of Professor Forbes and Professor
Talbot were submitted to the House of Representatives on July 13,
1894,

1 House of Reproesentatives Miscellaneous Document No. 196, Fifty-third Congress,
second session.
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Omitting the detailed statements based upon the testimony which
he obtained, the report of Professor Forbes is as follows:

I have the honor to report, concerning the alleged injury to fishes in the Wabash
River by overflow and wasto from oil wells at Terre Haute, that in accordanco with
Your instructions I went, May 13, to Marshall, in Clarke County, 1., near the
Wabash, spent May 16 aud 17 along that river in and near tho towns of Darwin,
01d York, and Hutsonville, returned to Marshall on the ovening of the 17th, and
Wwent thence to Terre Hante, where I remained until the forenoon of May 19, at
which time other engagements compelled my return to Champaign.

Inmde personal observations of the condition of the river with reference to the
contamination of its waters by coal oil or its waste products, and collectod & mass
of evidence concerning the pollution of the river atdiffierent times and under differ-
ent circumstances, and likewise concerning the effect upon tho fish., The timo at
Iy disposal was too short to permit a complete investigation, and I shall be obliged,
Consequently, to limit mysclf to & preliminary report. .

As a general result of this investigation, I reached the conclusion that there can
be no doubt of o considerable pollution of the river at Terre liaute by the oil wells
and gas works connected with it, having the effect to injure fish for a distance of at
least 40 miles down the river, aud the consequent offect to diminish, and in some
Places -practically suspend, the fishing industry, and to decrease or stop the sale of
figh.

There are at Torre Hauto three separate sonurces of pollntion—the oil wells, the fuel-
8as works, aud the illuminating-gas works. In tho abseuce of tho general manager
of the oil wells, who was out of the city during my visit, I was not able to get por-
8onal knowledge of the nature and amount of the objectionable materials which the
Waters of the Wabash may receive from thoese wells. Ilcarned, however, from other
reputable citizons—especially from the officers of the gas compauies, so related to
the oil business as to be thoroughly intelligent with referenco to it—that there are
three of these wells in the city now in operation. Their entire product, I am told,
is used at tho fucl-gas works, for the manufactnre of gas distributed to the city, and
at the works of a tool company, where tho oil is used as a fuel.

The oil, after being pumped into large tanks, is steamed some timo for the purpose
of causing o separation of the water and other impuritics, which settle to thio bottom
of the tank. This “B. S.,” 80 called, i3 then drawn oft iuto the sewers, and reaches
the river by way of the main city sewer, a 5-foot brick sewer opening into the river
at the foot of Eagle street. Tho present product of these wells, and the exact nature
aud amount of this contamination, I was not able to uscertain at the time. I was
iuformed, however, by men who should be acquainted with the facts, that it is much
greater than that from the gas works, and that occasional overflows of the wells
havo occurred, the oil then, of course, escaping into the river. Since my return to
Champaign I have received a letter, in roply to inquiries addressed to Mr. S. M. Rey-
Dolds, the gencral managor of the Guarantoe Oil and Gas Company, controlling these
Wolls, in which ho informs me that the entire product of the three wells is about 45
barrels per day, of which ‘“not one-thonsandth of 1 per cont finds its way into the
Waters of the Wabush.” Further investigation will evidently be needed on this
Point. Ymay add that Mr. Reynolds volunteers the fullest information with regard
to the situation and every opportunity to inspect the works personally,

. Tllp second source of contamination is tho waste from the fuel-gas works, an estab-
Yishment situated two blocks from tho river and emptying the washings of the gas
-'ln'd other waste directly into the main brick sewer above doscribed. I was shown
this gewer connection, and saw also the liquid wasto cscaping. It is received in o
largo open tank, the surfaco of which is coverod with & coating of slushy tar, while
the water runs off, carrying an iridescent oily or tarry material in suspension. ‘The
Bt‘rea‘"l of water, running at the time rapidly throngh the trough, was perhaps 8
or 9 inches across by an inch in depth. It is possiblo that there are other sewer
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connections at this establishment or additional waste not seen by me. At the mouth
of this sewer, which was nearly submerged by the water at the time of my visit, I
found a continuons outpouring of oily and tarry materials into the river, which
formed, at a distance of 50 feet below, a practically continuous film alongshore about
10 feet wide, with irregular patches extending farthor out.

Tho wind at the time of iy visit was blowing across the river from the west, with
the effect to hold this floating film against the eastern bank. In an eddy just below
the projecting mouth of the sewer was a triangulur patch of black tar about half
an inch thick aud some 3 feet on each side. 'The amount of tar in the water here is
shown by its nccumulation in a thick layer at the water's edge, on the sides of
barges, ete. A Dbelt of this hard oil tar, three-fourths of an inch thick at its lower
edge, had formed on the hull of 2 cabin boat, according to the owner’s statement,
within o month since it was cleaned away.

The third source of contamination is the illuminating-gas works, situated on the
bank of the river at the foot of Swan street. In these gas works, according to
the statement made to me independently by the superintendent of the works and
by a workman whom I encountered there, the material principally used in making
the gas is what is known as ‘““naphtha oil,” brought by rail from Whiting, Ind.
From these gas works, I was told, only the washings of the gas escapo into the
river. These are received in an open iron tank, the overflow from which, as it runs
rapidly down the bank, forms a rivalet about a foot wide and an inch deop. At
this point a film similar to that from the fuel works was formed on the surface of
tho water, apparently containing, however, less tarry material. The current inshore
is hero slower than above, and the film was continuous for about 20 feet out from
the bank at a distanco of 50 fect below the point of entrance.

As wo rowed across the river, about a (uarter of a mile below these lowest gas
works, small patches of this oily surfice coating conld be recognized halfway across
the river, and the odor was strong for a considerable distance out. On the opposite
side of tho river there was neither appearance nor smell of this contamination of the
surface. It would appear from information collected concerning the oil wells that
this wasete which I saw was derived entirely from the gas works, that from the wells
coming off in quantities and at intervals only, as the tanks are emptied.

Going above the Eagle-street sewaer, all appearance of pollution from these sources
disappeared \yithin a few rods, and, thence, as far upward as 1 went, I saw no signs
of it on the water, and could get none of the charcteristic odor from the driftwood
or other water-soaked déhris alongshore. The city waterworks are, in fact, situated
on the river bank within the city limits above the mouth of this sewer, taking the
water through an iron pipe which extends abont a third of the way across the river;
and here, a8 I was told by workmen iu charge, no trouble is aver experienced with
oil or tar or any similar substance. From this I judge that the fish occasionally
taken above the town, which taste of oil, have recently come up from below, and that
all important contamination of the river by theso oil wastes is to Le looked for at
Terre Haute itself.

The timo of my visit was said to be an unfavorable one for an estimate of the
amount of pollution apparent at the towns below, since, although the river had
begun to rise, it was coming up hut slowly and was still below the medium stage.
High-water mark is 28 feet, and the river stood at 8% by the gauge on the wagon
bridge at Terro Haute. Iwas also repeatedly informed that the damage is much the
worst in the spring, when the ice breaks up with the spring risc of the stream.

Isaw, however, someslight but unnistakableevidence of present contamination as
far down a8 Darwin, 23} miles below; and again, less evident, but still recognizable,
at 01d York and TTutsonville, the Intter 48 miles by river from Terre Haute. At the
placo first mentioned I saw on tho still water, at the mouth of a small creek opening
into the river, a continuons film of an oily appearance, measuring probably 2 square
rods, with flakes or patches of a thicker, blackish, tarry film, from mcre specks to
half an inch or more across. This was pointed out to me as the charactoristio
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evidencoof pollution, nnd had, in fact, the same general appearance as the filniabove
described at Terre Haute. The peculiar odor of this tarry material was easily
obtained, in almost any eddy along tho bank where fine drift had accumulated, by
raking up a little of this from the bottom, and the same odor could occasionally be
got from the bank by standing at the edge of such an eddy when the wind was blow-
ing across it. It was universally said, however, by those with whom I talked, that at
this time of year, and especially under conditions existing, these appearances were
at their minimnm.

1 systematically questioncd over 20 men at Terre Iaute, Marshall, Darwin, Old
York, and Hutsonville, examining them separately, and making full notes of their
statements at the time. Although it was not possible for mo to take sworn evi-
dence, a comparison of those various statements with each other leaves no doubt of
the substantial accuracy of most of them. They include reports from fishermen,
business men, fish-dcalers, and those who have hought and cooked damaged fisl, as
well as statements from the IFnel Gas Company, supcrintendent of the Gaslight
Company, the city engineer of Terre Hante, and other prominent citizens. I may
summarize the statements with respect to injuries to fish by saying that this whole
magy of evidence, together with an indefinite amount of general conversation by
others, was to the cffect that the fishing industry along Wabash River has been
Dractically destroyed at Terre Haute itself, and badly injured for at least 50 miles
down tho stream—Dbeyond which my visit did not extend—by tho presence in the
water of oily and tarry waste, traceable to the oil wells and gas works, ono or hoth,
at Terre Haute. ¢

Although threo experienced fishermon gave some ovidence that fish were killed in
winter under tho ice by accummlations of this waste, I was not fully satisfied that
this was true. There can be no doubt at all, however, that they are largely rendered
inedible, catfish and buffalo most frequently, but no species escaping wholly. The
game fishes, the sheopshead, and the so-called pike perch are seemingly least liable
to the injury. It isa curious fact, repeatedly statod to me, that the whole body of
a fish may not bo impregnated, but that the parts about the fins are most likely to
be affected. The fact that catfishos are so much more susceptible in this particular
than other species is explained by the fishermen, in part, by their naked skins. There
i8 considerable reason to Lelieve that fish which would otherwise pass upstream are
kept below Dy this pollution, and as it unquestionably extends everywhere during
8eagons of overflow, it may easily have a serious effect upon tho oggs and young.
The contamination is, indeed, the most marked during tho first two months of the
season after tho breaking of the ice, a time when fishing operations are most active,
and coincident likewise, in part, with the spawning seasons of some important
8pecies. There is no doubt that the heavier portious of this waste settle in still
Wwater, and thus permeate the mud and drift accumnlations on the bottom in a way
tf) make it possible that they may have an injurious effect on the invertebrato animal
life of the river, on which fish largely depend for food. Its accumnulation in and
:beneuth tho ice in winter, testificil to by several of my witnesses, should be taken
Into acconnt in considering the importance of its effects.

1t seems to me quite impossible to make a definite intelligent estimato of the ratio
of damago or the amount of loss which this contamination of the river has caused.
It hag unquestionably compelled a considerable number of men to abandon fishing,
and has rednced the income of others endeavoring to make a living by that business.
Statistical information is, however, quite beyond my present reach, and I am equally
""}lble to make any definite recommendations as to remedial measures. This last is
®vidently a question for an engineer rather than for a zoologist.

Mfeﬂpeﬁti’r‘lg the fuel gas corapany, I !)og to say t]m.‘t tho presidfmt of f‘,he company,
Rss‘nr .1 . Townley, gavo mo every desired oppo.rtnmty to examino th.mr works, and
a ed mo that they would be glad to do anything that wo might indicate to correct

Yy froul)lo due to their waste. Tho superintendent of the gaslight company, Mr.

-N. Diall, was also communicative, but seemed to attach bi;p Jittle importanco to

¢ waate from their works, o
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I trust that the foregoing will serve your purpose as a preliminary report and as
a guide to further investigation if snch is desired.

1 send you herewith a copy of my notes of statements made by the various per-
gsons whom I examined systematically, together with bottles of the waste from
the two gas works at Terre Haute and a small package of the tarry deposit from a
barge in the river there. This barge had been cleaned off within a month, and a
deposit of the thickness sent you had collected there siuce that time.

Following is the report of Professor Talbot:

In accordance with your instructions to make an investigation with respect to
tho amount of waste matter dcleterious to fishes which empties into the Wabash
River from the oil wells and gas works at Terre Haute, Ind., aud to report upou the
same with recommendations relative to the proper disposition of said refuse, I have
tho honor to report that I spent July 5 and 6 in Terre Haute, returning July 7, and
that the amount and condition of the wastes at the, oil wells, the fuel gas works, and
the gaslight works are as follows:

1. Oil wells.—Only three wells produce oil. These are controlled by the Guarantee
0il and Gas Company. Tho oil is pumped into wooden tanks, where the process of
steaming and subsidence scparates tho oil from tho water and its impurities. The
water is of limestoue origin, and its impurities are much the same as those from the
artesian wells in the locality. As much of theso impuritics as may properly be dis-
charged into the sewor either settle in the river or at once mingle and diffuse with
the water within a short distance of tho mouth of the sewer, it is probable that
their effect upon the fishes is comparatively small and not worth considering. It is
the escaping oil and tarry matter which is to Le avoided.

The product of two of the wells contains hut little water. The third, however,
discharges twenty times as much water as oil. At the time of my visit this third
well, located near the Phenix Foundry, was undergoing ropairs, and the overflowing
water and oil were flowing throngh an open diteh to tho sewer, no effort being mnade
to prevent the waste. While the flow of water may have been angmented somewhat
by the increased amount of ground water due to the change of casing, the flow was
probably less than during the process of pumping. I made weir measurements of
the discharge, and calculate that the flow was at the rato of.0.0189 cubic feet per
second, equal to about 12,200 gallons per 24 hours, or, say, 240 barrels in 24 hours.
Of this I estimate that abont 5 per cent is oil, perhaps 12 barrels per 24 hours,

Mr. Reynolds, the general manager of the (Guarantee Oil and Gas Company, stated
that this is the first time that repairs of this kind have beeu madoe to this well, and
intimated that this is a very infrequent occurrence, adding that considerations of
economy prevent the waste of oil.

The other wells were being pumped and the whole produect was received in the
tanks. Thero was visible evidence that there had been wasto into the sewer, and
testimony taken shows that not infrequently there is leakage and waste of a few
barrels of oil, which is allowed to flow into the sewer. It was even stated that at
times when it was inconvenient to tank the oil the whole flow of the wells pussed
into the scwer.

Of tho amount of oil which escapes with the ¢ B. S.” at the time of the discharge
of that waste I have no means of ascertaining. Judging from the means of separation
and the carc taken in the operation, there is considerably more than is necessary.
Thoe amount of this oil reaching the scwer probably would not nsually be more than
a barrel & day. There must, however, be times when the wasto is considerably
greater than this.

2. Fuel-gas works.—Tho second source of pollution is the works of the Citizens’
Gas and Fuel Company, which uses oil in the manufacture of its gas. The overtiow
from the tar barrel and tho washings from the ‘“serubber” are caught in a tank,
from which, after the tar aud oil are roughly scparated by subsidence, the waste
flowe into the sewer. Owing to inadequate facilitios for subsidenco and to careless-
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uess in operating, the quality of this waste is inexcusably bad, a large amount of
oil aud tar escaping with it.

By weir measnrements the amount of waste discharged from the subsidenee tank
and escaping into the sewers was at the rate of 0.173 cubic feet per sccond, equal to
11?;000 gallons per 24 hours, or about 2,150 harrels, 1t wasg impracticable to detor-
Miwe the amount of oil and tar contained in this, but the samples show that it niust
Ve at tho rato of soveral barrels per day.

While theso works are not now running during the night, it is probable that,
€xcept in the summer months, the total discharge for 21 hours is greater than indi-
cated above,

8. Ihwminating-gas works.—The discharge of waste from the works of the Terre
!hlnto Gaslight Company is from a pipe on the bank of the river near the works. It
18 of much cleaner quality than the preceding. The discharge was at the rate of
43,000 gallons per 24 hours.  Of this the oil did not mmount to more than a few gal-
lons 4 day. From what could be seen, I judge that little pollution comes from this
8ource,

The discharge from the oil wells and the fuel gas works is into the city sewer,
k‘llown as the canal sewer, which emptics into the Wabash River at the foot of
:.["“810 street.  Sawnples taken from thoe sewer at threo different points show a strong
‘llfliczlti()n of oil, and c¢ven near the outlet, where sewagoe discharges down an incline
With a velocity of 10 feot per second, at the rato of 2,000,000 gallons per day, the oil
ql.lickly comes to the top and floats along down the bank. Fhe very marked coating
ot vil on the walls of the sowor shows that the dischargo of oil must have continued

Or & considerablo timoe and that it has been at different stages of the river. )

It may be said that the total amount of oil discharged into the river is not large
When compared with the oil received by other streams, and that the waste is not
r“lﬂﬁ\'ely a8 lurgo as that from some oil wolls and refincries. lHowever, tho refusal
of the i) to diffuse with the water makes its presonce, even when intormittent, very
It(‘:l'c(-,ptible, and the results are far different than would Le the case with diftusing

Iquidy, )

%t is fortunate that this very principlo of nondiffusion makes the separation of
_t 18 refuge from tho ordinary washings very casy, and henco the method of avoiding
ftS (1isclmrgo into the river is simple and inexpensive. Tho only process needed
18 that of separation Ly subsidenco, carrying out more thoroughly and completely
tll'o Inethod now used at both thoe oil wells and tho fuel gas works.

The situation is sueh that no pumping or extra labor is necessary beyond the
Wutching, thoe proper drawing off of oil and waste, and the occasional cleaning of the
tf"‘kﬂ- Contrary to what might bo expectod, there will be no necessity for expen-
s“":’ Drocesses such as are used in sewage purification works,
th’iim I‘ecqnnnendutious I would mako relative to tho disposition of t}m refuse are
thie tlyle oiland tarry waste Le not allowed t? reach tho sewer or the river, and that
o, Wwaste .be separated from the upobjuctwn:»ble \'vn.si‘:o water by the process of
x‘".tisl(’leuco In tanks. The difference in specilic gravity is so marked that the sepa-

on of the water will not be difficult.
inltltl the oil wells n tauk at least 12 fect deep and 16 feet in diameter should be sunk
age :ground to such a depth as to cateh all overflow from the wells and all leak-
that tl'lmn' tanks t%nd pipes and waste {rom loading. The inlet should b(? 8o m:u.’lo
direcs lt(; inflow \vlll.nnt‘ agitate the liquid in thoe tank, A pe.rfomted pnrtx?ﬂon will
inte ’th e proper distribution of the liquid. ‘The outlet pipe should project well
obtain o tank 3 or 4 feet above the bottom of th.o tank and be 50 perfornted‘ as to
tany, x;u even draft {rom tho‘liqni(l without causing any perceptible current‘; in the
disch.m- t Shf)lll(l then b.e carried to the level f)l‘ the inlet and connected wﬂ.:h the
lleuviorga pipe. By.thm process tho water will be carried away and .tho oil and
at 1 matter held in tho tank. Caro must bo taken to draw off the oil and waste
© top ns fust as it accumulates and to cloan the bottom as often as necessary.

1 awi ‘e .
diﬂ:"] drawing off the “R. S.” from tho steaming tank, sufficiont time for the
"IATge must be given. that the flow through the separation tank will be

F. R. 94 8
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slow. Negligence in this matter and any overcharging of the tank will result in
ineffictency. A second and smaller tank may be used if it is necessary to continue
operations when this tank is being cleaned.

At the fuel-gas works a separation or subsidence tank, in addition to the one now
in use, is very desirable. This may be similar to the one described for the oil wells.,
The depth should be 12 feet and the dizmeter 16 fect. It should be designed so that
the inflow will be evenly and smoothly distributed, with partitions arranged 8o as
to prevent curreuts, and with the ountlet pipe placed 5 feet above the bottom and
extending two-thirds the way across the tank and so perforated as to permit an
even flow. Tho outlet pipe will discharge near the Jevel of the inflow, and all the
ordinary water and washings will flow off' by gravity. The oil waste at tho top and
the tarry waste at the bottom may be empticd when necessary,

Some repairs and modifications of the tank now in uso are desirable, and proper
attention to its cleaning and operation will be necessary.

Tho expense of following out tho recommendations made will not be great.
Wooden tanks, partitions, and drains are snitable for the purpose. The waste
products obtained will hie of some commercial value, and at least will not be difficult
to dispose of. Tho location is such that the tanks may receive and discharge tho
liqnid without pumping.

To suinmarize my report, I may repeat:

(1) That oil waste escapes from tho oil wells and from tho fuel-gas works into the
Wabash River in noticeable quantities, although the total amount is not large.

(2) That this waste may readily be separated from the wasto water by inexpen-
sive subsidenco tanks.

I ship by American Express to-day a sanple taken from the flow from the well of
the Fheenix fonndry; a sample of sewage from the canal sewer on Ninth street, near
Sycamore, which receives the wasto from the oil wells; a samplo of sowage from the
mouth of the sewer at the foot of Lagle street; a sample of the waste which passes
inte tho scwer from the works of the Citizens’ Fucl and Gas Comnpany, and also &
sample of tho wasto from the works of the Terrve Hante Gaslight Company.

DISEASES OF FISHES.

Dr. Il R. Gurley continued during the year his researches respecting
the parasites and diseases of fishes. ITis paper ou the Myxosporidia or
protozoan parasites, which are the cause of considerable mortality among
fishes, was finished early in the year, although assigned a place in the
annual report for 1891-92, tho publication of which was at that time
not completed. Several cases of disease and mortality among the eggs
and young fish at some of the hatehing stations were made the subject
of imvestigations, the most important being furnished by't-lne station at
Northville, Mich., where, during the spring of 1894, a very bigh death
rate occurred among the yearling and two-year-old brook trout stored
in the ponds it that place. Dr. Gurley was sent to the station and
remained there several wecks, but despito the comprehensive scope
of his inquiries the true cause of the difficulty failed to be discovered,
or, at least, no ecffective remedy was found. The diseased fishes were
infested fo a greater or less extent with well-known parasites of two
or more varieties, but it could not positively be said that they were the
chief instrument of death, even if they were concerned in it at ail.



REPORT OF THE DIVISION OF STATISTICS AND METHODS
OF THE FISHERIES.

By Huai M. Sy, Assistant in Charge.

The report of the division of statistics and methods of the fisheries
for the fiscal year 1894 comprises an outline of the general statistical
field investigations conducted by the regular corps of agents; an ac-
count of inquiries regarding special fisheries or in special regions; a
notice of the published reports emanating from-the division; sugges-
tions for the work of the division, and notes on a number ot miscella-
heous matters connected with the division work.

The regular personnel of this division in 1894 consisted of 7 clerical
assistants, 4 field agents, and 2 local agents. Two clerks and 1 local
agent were at times assigned to duty as field agents. Mr, A, B. Alex-
ander, fishery expert on the I'ish Commission steamer Albatross, was
teraporarily detached from the vessel and given shore duty in this divi-
sion. In a special inquiry several temporary field assistants were also
employed for a short period. The appropriation for the field and other
expenses was $5,400, of which $3,296 was expended in field inquiries
and 8541 for salaries of temporary employees, incidentals, ete., the
unexpended balance being $1,563.

GENERAL FIELD, INVESTIGATIONS.
THE MACKERLEL FISHERY.

. In the report of the division for 1893 announcement was made of the
nauguration of a study of the New England mackerel fishery in May,
1893, in conjunction with a canvass of other fisheries of that region,
Mention was also made of inquiries in the Middle Atlantic States
Yegarding the cateh of mackerelin pound nets. The work in New Eung-
land was brought to a close by October, and resulted in the collection of
Iore detailed statistical information for the mackerel fishery than the
Commission had previously obtained. A synopsis of the scope of the
Sti}tistical inquiries was given in last year’s report. ,

In adadition to the four regular field agents, the division had the

Services of Mr. Ii. F. Locke, who was detailed from the division of
115
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fish-culture, and Mr. F. F. Dimick, local agent at Boston. The territory
covered by the field force in theinvestigation was as follows: Mr. Ansley
Hall canvassed the whole of Rhode Island and New Hampshire and
that part of the Massachusetts coast lying between Newburyport and
Barustable, with the exception of Gloucester and vicinity; Mr. C. H.
Stevenson, the whole of Connecticut and part of Maine coast between
Round Pond, in Lincoln County, and Castine, including the islands in
Penobscot Bay; Mr. W. A. Wilcox, part of Massachusetts south of
Barnstable, including the Cape Cod peninsula and the islands off the
southern coast; Mr. I%. T'. Locke, Gloucester, Rockport, and vicinity,
Massachusetts, and the coast of Maine from Sullivan to Bluechill,
including Mount Desert Island and other smaller islands adjacent
thereto; Mr, F. F. Dimick, the eastern Maine coast from Gonldsboro to
Lubeg, inclusive; Mr. E. E. Race, the western part of Maine, from the
State line to Round Pond and the region between Castine and Bluehill,

The number of persons engaged in the mackerel fishery of the New
England States in 1892, the last of the three years covered by the
agents’ inquiries, was 5,803. Of this number, 2,406 were vessel fisher-
men, and 3,487 were shore or boat fishermen, These figures include all
persons who fished especially for mackerel during any part of the year
or in whose apparatus mackerel constituted a conspicuous part of the
catch. Detailed information for each State is contained in the follow-
ing table, in which data for the years 1890 and 1891 are added for
comparison:

Table showing by States the number of persons engaged in the New Ingland mackercl
Sishery in 1850, 1891, and 1892.

Vessel fishermen. | Shoroor buntﬁs]mrmvn.l Total.
States e, R - | T
1890. ' 1891. 1892. | 1890, 1801. 1K92, : 1890. ; 1891, 1892,
e e ks e e
MafnG.oeeeeeereniennnnnn 374 482 | 418 | 2,420 ' 2,603 l 2,387 | 2,803 | 3,085 2,805
Now Hampshire 25 25 23 | 16 20 ! 55 41 45
Muassachusetts 1,722 | 1, 876 048 969 | 1,006 | 2,388 | 2,601 2, 882
Rhode Islund........ . 60 71 72 72 74 | 130 132 145
Connecticut.....oo.o...... 17 16 |eennen. eeeieees e jroeeses | 17 16
H |
Totalennnnnannnn., 1,804 | 2, 306 | 2,406I 3,472 | 3,000 | 4,487 | 5,370 ‘ 5, 966 | 5, 893

The value of the fishing property connected with the mackerel fish-
ery of the New England States in 1892 was $1,414,422, The vessels
employed numbered 207, and were valued with their outtit at 8780,358.
The number of boats used in the shore fisheries was 2,906, with a value
of 8196,007. The apparatus consisted of 244 purse and other seines,
valued at $127,775; 7,321 gill nets, worth $62,450; 361 pound nets and
trap nets, having a valne of $236,736; and 7,789 lines, with a value of
$1,106. In the table which follows figures for each State are given,
showing the details of the investwent in the mackerel fishery in 1890,
1891, and 1892,
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Table showing by States the vessels, boats, and apparatus employed in the New England
mackerel fishery in 1890, 1891, and 1592.

i Maine. New Hampshiro., ! AMassachusetts.
ItOlllH. i T T T T T e _— T
| No. | Yalue. No. Value. XNo. Value.
1890. ’ .

VESHOLE coeeetanaaaecrasancooncancecceasosannns ' 28 | $88,700 3 $3, 700 153 $306, 205
Outfic. .. i . . 48,900 [........ 1,950 |.... . 97, 641
TUNNUEO. e ieeineraieneearncnenaaeacoaneas, 1608 (ool ... 90 [-eneaeeaee] 6,300 [ol.......

Boats.ee s ieennennannns 105,219 . 43 1,620 | 79, 622

Apparatus, vessel fisherie . ! | |
SCPINEB cieeeniiinerictaneanccrncccaccaccarann ' 47 . 20,900 ° 4 1, 600 142 70, 365
Gill nots . 179+ 1,134 20 300 402 4,235
LitO8 «ceecetian e s v e aaa e Joeeennnn [eoeennians [T P 1,383 193

Apparatus, boat fishories: : |
1 1T L G 5 300 [booeioi]eneenan.n 2 900
Gillnets..oovevennn... 3,600 ;27,811 7% 1,125 | 3,174 42,009
Pound nots and weirs. 40,705 |.oeeven|iemmnnnnnn 175 183, 825

i 570 20 2| 1,651 212

324,280 |........ 10,207 [-vevens COT15,207
111,975 2 4, 000 164 423,794

48,000 |........ 1,280 [.a.-.... 125, 819

0D Ll . 75 |eecaeaned 7,728 Lol L.,

Boatsy 2,156 © 112,287 36 1,525 799 80, 992

Apparatus, vessel fisherics : :

Seines cooooioiiaaio.s 40 25,050 4 1, 500 181 92, 320
Gill nets. 894 386 3,700
Lines.....c...... . 1,004 156

Ag}mrntus, bont fisbe ,

Soines 5 350 |..eeifeeniienntn 3 1, 050
Gill nets eee- 4,031 © 30,817 % 1,125 ¢ 2,822 27,980
Pound nets and woirs .. 159 59,165 |eveefvenenenns, 4 102 190, 950
LADCH. v e snrnennenenennesnme e aeaeas 5,020 ! 752 6 1] 1,888 226

Total ceemeeii i e | 389,200 |........ 8,436 |........ 946, 087
18902.

R P 32| 02,450 2 3, 000 164 | 489,719
[ T 81 DI D 41,210 [....o-.. 1,885 ..ol .. 137, 972
Tonnage. 1,708 [eececennnn 75 eaio 8,657 ..oo......
onts 2,005 109, 576 RIS 1,580 830 80, 041

Apparatus, vessel flshories | !

Bines ... 44 21,750 4 1, 500 184 102, 450
Gill nots. 181 1,086 . REE 4,335
Linos.....ooevieeenn-. 072 152

AI}]{nmLus. boat fishories: :
b‘umes ...................................... G 375 1 100 3 000
Gillnets. ............. : 28, 354 7% 1,125 ) 2,762 27,550
Pound nets and weirs. . i 52,020 [eeeaoi]ooniiannn. 207 184, 710

OB coiirnenenrcnnanasones reeteasranatiaaat 4,224 [T {2 [ 2, 250 273

347, 309 | ........ 8,690 |........ 1,028, 102

| Rhode Island. Connecticut.
It.(:lnﬂ. T T [T '"__I T :
No. | Value. No. | Value.
—_— [ S0 (R .
1890.

Vg;sels ...................... 16 $13,100 |oovennfovnennnnn. 201 | $411,705
Outfit. . . | n2s6 138, 727
l(t:l!mngo . eeiveveea)eacieeifoacmaeaaa 8161 [Looo.....
a q

181, 761

Aggpmtus,voasel flsherics : {

L 02, 865
Gill nets.. . 5, 609
Lines....... 000000000 ; "218
'Paratus, boat fishories:
oines ........ 1,200
Gill nets 61, 035
Pound nets and weirs. 224,530

DOB ¢ e it tea it aaaan 813

Total.eoneeiniiiiiiiiiii e © 19,750 |.. i 1,120,583
1 ——— !

v 1801. ; i :

(gﬂgf]ﬂ ....................................... 16, 14,100 1! 3,000 218 | 555,869
et .. | 1,836 [venen... ©U1,800 |ennsnn. 177,740

Boat nage.. 173 |eeeenennnn (5 R 10,120 foaoeanenn

B e et 36 5,300 ...t [, 3,027 1 200,104
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Table showing by States the vessels, hoals, and apparatus employed in the New England
mackerel fishery in 1890, 1891, and 1892—Continued.

| ]walo T-aLuul (,unnu,lu,ut |
Ttems. = = R e e EEE RO —_
| No. Value. ; "No. | Value. i No. { Valuo.
1891—continued. | ;
Aggamtus, vessel fisherics: | |
1T [P 2 $700 ‘ ZJG $119, 570
Gill nots.. . i 4, 594
Lines. oottt | 242
Aymmtuu boat fisheries : ! i
BIHES « oottt iee i iieraaeieao e i i 1,400
Gillnets................. 59, 922
Tound nets and weirs. ... 250,115
1 1T T , 008

Gillnets ..
Pound net,
Lines........ P

B 3 ) O R T LRI CETE TR 25, 261 i ........ ' 5,000 ........ | l 414,422
\ .

The quultlty of m(u,kerd tal\en by Ne\v ]unnl.md ﬁbhermeu in 189"
was 21,404,913 pounds, for which the fishermen received $1,062,460.
The fish 501(1 fresh amounted to 7,411,113 pounds, valued at $450,974
the remainder of the catch was pu,]de , making 9,389,200 pounds (or
46,946 barrels) of salt fish, with a market value of $611,456. The
vesults of the fishery in each State, together with comparative figures
for the two preceding years, are shown in the following table:

Table showing by States the quantity and value of the New Ingland mackerel cateh in 1890,
1891, and 1892.

Patal qmm-!

Quantity sold fresh. Quantl(y sold salted.

tity as
Statoes. taken from|——- - ——s e
'(i')g‘:;l‘:]z")r I’ounds. Value. Pounds. Value.
1800—Maine............. 3,514,217 2,166,017 ' $127, 700 808, 800 $70, 669
New Hampshir 107, 800 74, 800 6, 140 22, 000
Massachusetts 6,084,005 | 2,393,495 | 163,606 | 3,080,400
Rhode Island.. 339,175 88, 375 7,652 167, 200
Connocticut eefeeiea
Total. ..ottt 10,945,287 | 4,722,687 | 305,164 | 4,148,400
IBOT—MAINE e eneoeeeeaeieeeee i 6,087,045 | 3,847,345 | 193,724 | 2,000, 800
Now Hampshire... G8, 460 10, 660 522 38, 600
Maussachunetts ... 11,939, 074 3,808,174 | 242,128 5, 360, 600
Rhode Ig]nnd. .e- 274,475 93, 275 8, 176 120, 800 9, 583
Connecticut ...l 03,300 |oeeenennnn|iniaans 62, 200 3,408
Totale o 19, 362, 354 7.839, 364 445,645 1 7,082,000 457,793
1802—MAIDO - «evemeememnenaneneeneneaanne 5,072.433 | 2,521,233 | 133,781 ] 1,700,800 | 113,085
New Hampshire. .. . 59, 000 15, 500 1,420 29, 000 2. 525
Massachuseits ... 16,037,805 | 4,762,005 | 305,839 { 7,516, 600 484, 657
Rhode Island.... . 220,975 111,475 9,934 77, 000 b, 802
Counecticut .. ... 98,700 1eeeeeiiiicifeecnaaaann 65, 80V 4,817

|—
Total..ooierieaennan 21,494,013 | 7,411,113 | 450,074 | 0,388,200 611, 480
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Iu the previous report mention was made of the intention of the
office to obtain statistics showing, for the fresh and salt fish, respec-
tively, the guantities and values of the mackerel of each size and grade
recognized in commerce. No attempts had previously been made to
secure complete information on this phase ot the subject, the only data
published bearing on it being the report of the inspection of salt mack-
erel in some of the New England States. By those who have favored
the restriction of the mackercl fishery, mnch stress bas been laid on
the diminishing size of the mackerel caught, the point sought to be
made being that the fishery is prosecuted so assiduously that the fish
fail to attain matarity before they are caught. While the results of '
the efforts to secure complete figures on this point were not eutirely
satisfactory, owing to the geuneral absence of records showing the sizes
of the fish sold in a fresh condition, the information obtained is as
accurate as the circumstances permit and undoubtedly differs but little
from the actual results of the fishery.

The sizes of fresh mackerel recognized in the trade arve extra large,
large, medium, swmall, and tinkers; the grades of salt mackerel are
No. 1 extra, No. 1, No. 2, No. 3 large, No. 3, No. 4. Several special
grades are also recognized. These sizes and grades may be defined as
tfollows, the measurements being made {row tip of nose to fork of tail:

Sizes and grades of fresh and salt mackerel vecognized in the trade.

Fresh mackoerel. | Designation. l Salt mackerel. ‘ Designation.
e e e — T e R e = e e
Over 15 inehes8 1ong . covveeenenanns " Bxtra large. ! Best quality, ovor 15 inchios lung.| No. 1, large.
()\l'url'.s inches and under 15 inches | Large. N ]‘)Qsth.mlhty. not less than 13y No. 1.
ongr, : i+ inchos long.
O\ior 11 inchos and undor 13 inches I Mediunm. I Bost {umlix.y, l]l inchos long and | No. 2,
ong, I under 13 inches. i
O\ierminchos and under 11 inchoes l Small. | Sccox{«l quality, not less than 13 I No. 3, large.
ong. I inches.
Uuder 10 iuchos 1ong.ccveeeennnn.. | Tinkera. . Second quality, at least 10 and l No. 3.
I [t “under 13 incles in length. !
i b All under 10 inchos in length. No. 4.
—— - ’ ! P . - - e e

The data obtained in the recent canvass, combined with those secured
in the provious investigation of this region, permit a comparison of the
mackerel catch for a continnous period of six years ending in 1892,
The figures are very instructive, in view of the importance of the fish-
ery and the special attention it has of late received on account of the
serious decline dating from 1886. When the yield of mackerel in 1880
is contrasted with that in each of the recent years, as is done in the
following table, the full extent of the decrecase is exhibited.

It appears from the table that in 1830 the quantity of mackerel sold
fresh by the New England fishermen was 21,742,763 pounds, valued at
$374,329, and the quantity salted was 50,226,800 pounds (or 251,134
barrels), valued at $1,442,017. During the six-year period covered by
the figures presented, the fishery reached its lowest point in 1889, when
the yield of fresh mackerel was only 3,074,441 pounds, worth $256,550,
and of salt fish 5,286,967 pounds (or 26,435 barrels), having a value of
8474,874; while the fishery was at its maximum in 1887, in which
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year 7,356,046 pounds of fresh fish, valued at $373,070, were sold, and
18,716,580 pounds (or 93,583 barrels) of salt fish, worth $1,064,124, were
packed.

The decrease in the mackerel cateh, as compared with 1880, has been
largely compensated for Ly the increase in the price. 'Thus, while the
yield of fresh mackerel in 1892 was but little wore than a third that
in 1880, the value of the catch was one-fourth greater; and while the
output of salt mackerel in 1892 was less than one-fifth that in 1880, the
value of the salt fish was only about one-half less.
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Comparatire table showing the quanti'ics and values of fresh and salt mackerel taken by
New England fishermen in 1580, 1887, 1888, 1889, 1890, 1891, and 1892.

i Maine. New IIAmpqhxre
Year. | Frcsh S'thml I re sh i Sultotl
l I’uunds i Vv uluu 1’ uudﬂ R alu(- || l’mmds. | V.xllu_ ! l’uuu(h | Vulua
S S i — b —-| e e
38R0......-- l 4,362,455 $135,249 | 18,228,000 | $524, 055 308, 000 Ia$10 530 l 1, 470, 000 $41,160
87. 1,011,814 54, 809 3, 023, 000 159, 784 144, 377 , 819 49, 600 I L T2
573, 509 40. 703 1,121,000 7.4, 900 66, 616 4,118 .5 400 ! 3,348
417,441 36,074 562, 100 51, 904 21, 860 2,010 24, 600 . 2,350
2,166,017 | 127,706 898, 800 70, 569 74,800 6, 140 22,000 ¢ 1,578
3, 837, 345 194,724 2, 099, 800 159, 264 10, 560 522 38, 600 ! 2,187
2,521,233 ‘ 133, 781 1,700,800 | 113, 685 15, 500 l 1,420 29, 000 ‘ 2,525
\(x\ss \chu%\.th i Rhodo IsLnu]
Year Fresh. Snlu-\l , ]\‘ruﬂu. I Su\ ted,
| l’oumls { Value, ! 1’0uuds | \ alue. l’ounds i Value, | Pmuuh I \'uluu.
. S P e e - P
| i
1880........ . 16,896, 308 | $224, '20 29, 684, 200 l $853, 420 - ' 89,000 | a$2.670 l ............ l ..........
1887.. b, 890, 092 237, 657 | 15, 084, 500 870,025 ¢ 208, 063 | 18. 645 500, 200 $28, 541
1388, 4,755, 925 208, 800 ;8,020,000 | 650, H20 237,100 © 20,007 303, Bub 23,621
1889. 2, 305, 028 190, 074 4,382,167 | 384,517 206,612 - 25,081 302, 00U 24,555
1880. 2,303, 495 163, Gu6 3, 050, 400 3 221,075 #a, 376 7,652 167, 200 13, 500
1891. 3,808,174 242,123 5, 360, 6u0 | 303, 451 03,275 I 8,176 1 ’() 500 | 9, 583
1892. | 4, 702, 005 305, 839 i 7,516, 600 l 484, 657 | 111,475 . 9,034 | T 00 b, B2
(mmmvn 15 : ‘Total.
R I S R TR TP _ ——
i .lll('d N Fresh. \ § .l]t( (l
Value. ! 1‘uunds \ ulul, ‘ r uunds ! \'nluu \ ]‘nunds ] Value.
i [ -
a$1,110 .' 844,600 . $24, 282 i 21,742, 763 i $ 74 329 i 50, 226,800 $1, 442,017
5,210 [ 59,280 | 3,046 | 7,356,046 070 | 18,716, 580 ; 1,064, 124
2,276 | 21, 500 2000 | 5551810 | 435, 004 ' 10,412,750 | 762, 402
4,311 16,100 1,539 | 8,074,441 254, 550 ! 5, 286, 967 474, 874
(SOOI IO 4,722, 687 905, 164 4. I8, 400 ¢ 30w, 731
32, 200 | 3,408 7,849, 354 445,645 7, 682, 000 457,793
63,800, 4,817 l 7,411, 113 | 450,074 | 9,380 200 ' 611, 486
|

aAm mmm.nlo

A feature of some interest disclosed by the foregoing figures is the
relative proportion of mackerel sold fresh and salted in the yecars men-
tioned as compared with the conditions in 1330. "The percentage of
mackerel leaving the hands of the fishermen in o fresh condition in
recent years was greater than in 1830, and the tendency towavd the
disposal of the fisl i a fresh state appears to be increasing yearly.
Thus, the percentage (by weight) of the total cateh sold fresh was 28
in 1887, 35 in 1888, 37 in 183Y, 53 in 1890, 51 in 1391, and 44 in 1892,
while in 1880 it was only 30.
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A consideration of the quantities of mackerel taken with each kind
of apparatus shows the preponderating importance of the purse seine
as a means of capture. Of the 47,946 barrels of salt mackerel landed
in 1892, 42,650 barrels were caught with seines, and of the 7,411,113
pounds of fresh fish taken in the same year, 1,202,686 pounds were
8ecured in seines. The largest quantities of the mackerel sold fresh
are, Lhiowever, obtained in pound nets, the cateh in 1892 being 3,915,037
pounds.

In the fullowing table detailed figures are given showing by States,
for the years 1890, 1891, and 1892, the quantity and value of salt and
fresh mackerel t‘mkeu w1th the different appliances.

Table showing by apparatus with which taken the quantity and value of the New Ikngland
mackerel catch in 1890, 1891, and 1892.

: Maine, ' ew IInmpulnre Massachusotts.
Apparatus. | m—— = e I - - T
| Quantity. | \uluo i Quantity. \'nluc. Quantity. ‘ Valuo.
—— s —— D —— o
1890. :
Salt figh: )
Seines .....o.....ooeal barrels.. 3,093 | $04,811 13,560 : $102, 825
Gillnets. ................. I 104 1,583 386 6, 331
Pound nets . 231 2,340 (.. 29 415
Lines .....cuev.... . . 166 | 2,335 |. 1,327 21, 504
4,494 | 70,509 | 110 1,578 15,302 | 221,075
Fresh figh : B :
SOINeH . ceoceineriaaann pounds. . 19, 350 1,008 ! 28, 800 2,700 618, 480 36, 901
Gillnota.eeeeereeeeeanenes do.... 815,148 | 48,572 28, 000 1,050 100, 007 40, 586
>ound ne .do.... 874,764 ¢+ 46,582 |..oii.eei il 1,133, 438 74, 588
Lines....ceveeeeeieennnnn. do...; 450,755 31544 18, 000 1,400 142, 370 11,531
VT 2,166,017 | 127, 706 74, 800 163, 606
1891
Salt figh !
Seinos 8,047 ! 113,826 25,456 | 283,143
Gillnets.. 312 8,424 (. 525 7,504
‘ound net 1,243 17,288 |. 83 1,788
ines. . ... 307 4,927 759 10,916
Total vvieeiiiiinnnnnnnn.. 10,400 | 138, 204 20,803 | 303,151
Frosh fish: g e -
Seines. pounds. . 13,016 ' 825 5,760 252 679, 380 41, 355
(nllm,ts .do....c 1,040,485 | 56, 281 3, 000 210 521, 807 42,626
Ponnd et .do....| 1,882 381 ( 77,060 |-eoueeno.. L, 2,495.675 | 142,320
nes..... ..do.. I 891,563 | 60,558 1,800 ¢ 80| 201,312 15,913
Total ....ooiiiiiiiiiaan, .. 3,817,345 1 104,724 : 10, 560 522 U,B08,174 . 242,128
©o18e2, i o '
Salt fish: i |
Soines . barrels. . 7,540 | 102,546 ; 440,016
Gill nota. .--.do.... 205 3,126 14,030
Poung not 137 1,499 |. 17, 560
o3 6,515 13, 051
8,604 i 113,685 | 484, 657
83, 751 4,843 3,5 1,105, 435 73,644
806,510 | 45,703 2, 000 140 607, 787 47, 449
1,174,328 | 56,348 |o...oo.iiLll. 2,740,709 | 150,832
436,644 i 26,857 l............ [rremennen 308,074 | 24,004

2,521,233 , 133,781 ' 15,500 | 1,420 | 4,702,905 II 305, 830
|
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Tuble showing by apparatus with which taken the quantity and ralue of the New England
mackerel catch in 1890, 1891, and 189.2—Continued.

i Thode Island. Collu(}(,tl(,llt i 1 uln.l
Apparatus. - —- e - .=
Qumltlt\ V:x]uo. Qnmmt) Y zluu Quzmtity. ’ Vn.luc.
[ A B _ _
1890. ; |
Salt fish: ’ |
Seines................. DATTOIS. |eeernvicenc]|iemannnen. . 17,643 | $258,230
Gill nots o ; - 520 | 8380
Pound ne c.do.. .. 260 2,756
Lines..... ..do.... 813, H09 2,320 ¢ 37,3848
Total ... oiiiiiiaa... . 836 13, 509 20, 742 308, 731
Fresh figh: —|
Scines ... . PR PR D e GGG, 630 | 40,759
Gill nots. . . . 1,312,155 91,108
Pound nets. 2,008,202 1 121,170
Lines ' 88,375 1 705,700 ' 52,127
Total .oooniiieiiiaana... I 88 375 T.852 {.oeiennan. Ceeeerecae. i 4,722, 687 i 305, 164
1891. o i ' -
Salt Gsh: |
Seines................. bArrelS. jeeeeceeneneifoneienann. 311 $3, 408 34,607 ! 402,563
Gillmeta. .00l 000 00000 1 ‘ : 837 | 11,428
Pound nets 1,316 | 19, 076
Line8.ceeeceivarirnnennn., | 1,650 ' 24, 726
Total coveeieiiiiniiiinianan ! G014 9, 5813 311 | 3,408 | 38,410 © 457,793
Fresh fish: ]’ T T ! o
Seines.coiiieaiiia LT 690,056 ! 42,412
Gillneta.. ... do.... 1,574, 202 29, 017
Tound nets............... do.... 4, 378, 058 219, 389
Lines..eiiernnianannnan. do 1,187, 950 81,727
Total ..o.oiiiiiiiaaot, 7. 839, 354 445, 545
1892, —
Salt fish:
Seines....oc.oeiiinna. barrele..|..coovecienefieriennns 320 4,817 42, 650 549, 904
Gillnots..caeeeeaninnn.. do....{. .- .ie . 1,160 17,1565
Tound nets............... do.... 1,244 19, 059
Lines..ccueeeneninennnanns do.... 1,802 ;. 25,408
Total ..ovvniiiiaa 485 5,802 ! 329 4,817 40 Jlﬁ : 011. 486
Fresh fish: N I i
Seines ..o, .. 1, 202, 686 79, 767
Gillmets.......... PR 1% TR P .1 1,416,207 93, 292
Pound nets ..do.... : eee|- -.| 38,915,037 216, 180
Lines..coieirieniianianans e 111,475 § 9,934 ¢ 877,093 61,735
Total ..ooeeriiieniiaananaa. 111,475 9,034 | ............ | ..... o--e| 741,113 450,974

THE NEW ENGLAND STATES.

Tu connection with the canvass of the mackerel fishery in the New
England States, an investigation of certain other important fisheries
of the region was undertaken, as mentioned in the last report of the
division. Cireumstances prevented a general canvass of the New Eng-
land fisheries, and it was necessary to restrict the inquiries to those
subjects having special interest. The branches considered were the
fisheries for shad, alewives, herring, menhaden, salmon, smelt, lob-
sters, whales, oysters, clans, and scallops; the canning of sardines and
lobsters; and the manufacture of menhaden oil and fertilizer. Com-
plete data were obtained for all of these, the statistics relating to the
calendar year 1892, and the descriptive matter indicating the principal
changes in methods of fishing, abundance of fish and other products,
and the general condition of the industry since the period covered by
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the last field inquiries.  Sowe brief descriptive notes on each of the fore-
going brauches will be presented, supplemented by general statisties,

The shad fishery—While the shad is found along the entire New
England coast, it is only in Maine and Connecticut that regular fishing
for this fish is carried on; in all of the other States except New Hamp-
shire, however, considerable quantities of shad are taken incidentally
and add to the income of the fishermen. In Maine the shad ranks next
to the smelt in value among the river fishes, and in Connecticut it is
the most important anadromous species,

The principal part of the shad cateh in Maine is taken in the Kenne-
bec River and Casco Bay. In Counceticut, the Connecticut and Hounsa-
tonic rivers yield most of the supply. The bulk of the shad credited
to Massachusetts is obtained in pound nets in Barnstable County;
larger or smaller quantities are, however, taken each year by mackerel
vessels using purse seines, The shad caught in Rhode Island are
mostly secured in pound nets set in Narragansett Bay.

The number of persons using apparatus set primarily for shad in the
New England States in 1892 was 570; of these, 454 were in Maine and
116 in Connecticut; 177 fishermen used gill nets, 358 pound nets or
weirs, and 35 seines; in Maine the gill-net fishermen numbered 96 and
the pound-net fishermen 338, Shad fishing in Conuecticut was carried
on by 335 seine fishermen and 81 gill-net fishermen.

The apparatus employed especially for shad in Maine consisted of
365 gill nets, valued at 83,425, and 156 pound nets, valued at $13,280.
In Connecticut, the shad apparatus comprised 12 seines, worth $675, and
46 gill nets, having a value of $2,312. The boats used in connection
with the foregoing apparatus numnbered 55, and were valued at 2,095,

The cateh of shad in apparatus set especially for that fish was
939,110 pounds, valued at $34,948, of which gquantity 830,150 pounds,
worth $27,192, were taken in Maine, and 88,960 pounds, worth $7,756,
in Connecticut. The yield of the different kinds of apparatus in each
State was as follows: Pound nets, 669,450 pounds, $19,590 (all in
Maine); seines, 17,252 pounds, $1,704 (all in Connecticut); gill nets,
180,700 pounds, $7,602,in Maine; 71,708 pounds, $6,052,in Connecticut.
The catch of the regular shad fishermen was greatly angmented by
_t-he take of persons using apparatus set primarily for other fish. Thus,
In Maine, pound nets took 17,420 pounds, valued at $789, and gill nets
1,400 pounds, $70; in Massachusetts, pound nets caught 48,382 pounds,
$2,409; purse seines (operated from mackerel vessels) 79,300 pounds,
81,986; haul seines, 6,827 pounds, $410; in Rhode Island, pound uets
secured 24,350 pounds, $776; in Connecticut, pound nets yiclded 21,602
pounds, 81,679,

Considered in the aggregate, the New England shad fishery has
declined since 1880, An analysis of the statistics shows that in Maine
the catch has decidedly increased and that in Connecticut the decrease
has Leen noticeable. In New Hampshire and Rhode Island there has

also been a marked decline, while in Massachusetts the output in 1392 l
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was about the same as in 1880. The total catch of shad in the New
England States in 1830 was 2,117,392 pounds, having a value of $88,730.
Of this quantity, 580,319 pounds were taken in Maine, 6,417 pounds in
New Hampshire, 164,524 pounds in Massachusetts, 48,100 pounds in
Rbode Island, and 1,318,032 pounds in Connecticut. The difference
between the output in 1880 and 1892 was 979,001 pounds, valued at
$45,663. In Maine the increase, amounting to 288,651 pounds, or about
50 per cent, was chiefly in the Kennebee River, and in Counccticut the
decreased output, 1,207,470 pounds, or 92 per cent, was mostly in the
Connecticut River.

The failure of the shad fishery of Connecticut River is one of the
most noteworthy changes in the condition of the New Ingland river
fisheries in recent years. During the first half of the present century
this was, next to the Potomac, doubtless the principal shad stream
in the United States. The decline in the fishery dates from and may be
definitely traced to the ercction of a dam at Hadley Ifalls, Massachu-
setts, in 1848. A steady annnal decrease in the catch was thereafter
reported up to 1868, but as late as 1867 the output of the river was
628,500 shad. In 1869 and 1870 the effects of artificial propagation,
first undertaken in 1867, were manifested and Jarge numbers of people
who had abandoned the fishery resumed operations; these carvied on
their business without regard for restrictions, and the supply again
becameo exhausted and has since shown an almost unbroken annual
decrease for twenty years, the decline being facilitated by overfishing,
the interception of larger numbers of fish at or near the mouth of the
river by means of nets, the pollution of the water by sewage and fuac-
tory refuse, and the construction of jetties at tho mouth of the river by
which the migrating fish have been diverted to other streams,

The following table, compiled from the reports ot the Connecticut:
and Massachusetts Fish Comipissions, shows the number of shad taken
in the Connecticut River in each of those States in a series of years.
The figures for Massachusetts are fully as suggestive as those for Con-
necticut. The relatively lurge catch shown for that State in 1831 was
due to a reduction from 5 inches to 2 inches in the size of the mesh
permitted to be used in nets; this resulted in a greatly increased yield,
consisting chielly of small fish, and was immediately followed by an
inordinately swmall catch.

Stutement of the nmwmber of shad tuken in the Connecticut River during « series of years.

ICo.nnocL-i Massa- , iConnectf Munysa- Total
1 dcut. ichusutlu.l jcut, | chusetts. otat.

————— e ———

Total. ; Years.

102,000 [ 628, 500 150, 045 1,503 | 151,638

12, 792 12,702 r 190, 300 1,718 192,18

6,503 6,503 117, 950 577 | 118.527

17,790 | 17,790 80, 350 850 81, 200

436,981 | 13400 | 450,390| 63, 450 824 | 6D 274
| ope, 018 7.727 ) 217,845 | 42,325 706 43,121
251,678 | 38,382 | 490, 060 34,318 58| a3 ate
272, 903 2,970 | 275,673 | 90,508 {.......... 20, 503
180, 800 IR 876 (. 18, 376

177, 308 l 3591
! i
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The alewife fishery.—Among the river fishes of the New England
States the alewives rank next to the smelt in importance, although in
all the New Evgland States except Maine and New Illampshire the
alewife catch exceeds in value that of the smelt. Tho fishery is most
extensive in Massachusetts, where nearly half the quantity and more
than half the value of the yield are obtained. 1In Mainc and Rhode
Island the fishery is of similar extent, the former State having a some-
what larger catch and the latter o greater value.

Most of the alewife fishing is done in the rivers or the waters adjoin-
ing the river mouths. In Maine the principal alewifo gronnds are the
Machias, Penobscot, Damariscotta, Kennebee, and Sheepscot rivers.
In New Hampshire fishing is done in the Piscataqua River. The fish-
ery in Massachusetts is most extensive in Cape Cod Bay, on Marthas
Vineyard, and in the Bass, Essex, Rowley, Aganan, Taunton, Matta-
Poisett, and Acushnet rivers. The cateh in Rhode Island is madein
Narragansett Bay, and in Connecticut the Connecticut River is the
only important fishing-gronnd.

In 1892 the number of persons in New Ingland engaging in the cap-
ture of alewives was 571,  Of these, 318 were in Massachusetts and 179
in Maine. The apparatus employed consisted of 112 seines, 203 gill
Nets, 60 pound nets and weirs, and 151 dip nets. These, with the 258
boats used, had a value of $17,686. The total catch of alewives
amounted to 7,847,928 pounds, with a value of $100,364, of which
1,313,977 pounds, valued at $19,826, were incidentally taken in appa-
ratus set primarily for other fish—salmon weirs in Maine and pound nets
employed in general shore fishing in Massachusetts, Rhode Island, and
Connecticut. The output in Massachusetts was over 3,650,000 ponnds,
for which thie fishermen received $58,516. The principal part of tho
catch in Maine and New Hampshire was taken in weirs, in Massachusetts
and Rhode Island seines took the largest quantities, while in Connect-
icut the most prominent apparatus was the gill net, which also took
Considerable quantities in Maine. More than one-third the aggregate
¥ield was caught with seines, and almost as muceh with pound nets and
weirs,

) The herring fishery.—The taking of the sea herring is one of the most
Important fisheries of New England, because of its actual value and
Qf the extensive industries dependent on it. The value of the herring
fishery is exceeded only by that of such prominent fisheries as the
Wwhale, cod, mackerel, haddock, halibut, oyster, clam, and lobster; and,
If the closely related business of canning and smoking herring is
Considered, the herring becomes more important than any other New
England fishery product except cod.

) The herring is taken chiefly in Maine and Massachusetts, although
IFS range embraces the entire New Iingland coast. By far the largest
hshgry is in Maine, where there are more herring fishermen, more
capital invested in the fishery, and more fish taken than in all the other
States combined. In Massachusetts, however, the fishery is important.

—
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The bulk of the catch in Maine is consumed in the preparation of
sardines and in smoking; while in Massachusetts more herring are
used for bait in the line fisheries than for any other purpose.

In 1892 the number of persons engaged in fishing for herring in this
region was 1,995; of these, 1,409 were in Maine. The capital invested
in vessels, boats, and apparatus that were used in the capture of her-
ring was $364,840; of this sumn, $197,420 is to be credited to Maine,
and $164,687 to Massachusetts. The aggregate catch of herring was
53,064,929 pounds of fresh fish; this was valued at $386,871 as it left
the hands of the fishermen in a fresh, pickled, or smoked state.

Weirs, pound nets, gill nets, and seines take large quantities of
herring, but brush weirs secure the major part of the catch. In Maine,
these latter are to be credited with fully three-fourths of the herring
yield, and in the entire region they took nearly three-fifths of the
aggregate catch.  Gill nets rank next to weirs and pounds in the quan-
tity of their yield; they are especially important in Maine, where about
seven-ninths of the herring thus secured are obtained. Secines take less
than half the fish caught with gill nets, and are more prominent in
Massachusetts than in Maine. On parts of the Massachusetts coast,
the use of dip nets and torches in the capture of herring is rather a
prominent feature of the fisheries, but in other States this primitive
method is now of no importance.

Comparing the results of the herring fishery with previous years for
‘hich complete data are available, it appears that in 1892 the total out-
ut was nearly double that in 1880, and was considerably larger than in
887, 1888, or 1889. In Maine the catch in 1892 was nearly twice that

in 1880, and in Massachusetts the increase was comparatively almost as
large. Tho yield in both Maine and Massachusetts in 1592 was larger
than in any other year for which data are available. The following
table shows, Ly States, the quantity and value of herring caught in
each of the years named, the weights representing the fish a3 taken
from the water:

Table showing for a series of years the cateh of herring in the New I'ngland States.

1880. 1887, 18&8.

Statos. U UV . e
| P mmdu anuo. Pounds. | Value. Pounds. Value.
Maine 21,455,192 | $122,596 ; 32,134,005 | $200,615 © 39, 018, 007 ° $239, 940
New Hampshire ]08 750 032 | 2"5 500 1,793 ¢ 358, 200 3, 060
Massaclhusetts.. 7,794, 780 62,098 ' 8,711, 650 \ 74,290 | 10, 846, 770 96,776
Total covvvnvunncnannn.. . 20,358,722 i 186, 520 i 41,071,185 | 276,608 | 50,222,077 | 339,785
. ]889 1842.
States. Y (P R
"
' ’l’oundn : anuo Pounds. Valuo.
.Y 3 1T T TP 30, 000 900 ; $239, 571 | 40,814,164 | $274, 307
Now Hampshire .. 9,800 ! 105 146, 600 1,015
[ P Y TS 10,41 u 103 90,762 | 12,103,465 | 110,820
300 [ | 40,610,002 * 330,528 | 53, 004, 229 380, 841

Nore.—In Rhodoe Island in 1892, 700 pounds of herring wore caught, having u valuo of §30.
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In addition to the herring smoked at the sardine canneries in Maine,
large quantities are so prepared by the fishermen of the eastern part
of the State. In 1892, 10,495,143 pounds of fresh herring takeu in
American waters, c]neﬂy with brush weirs, were consumed in the prep-
aration of 5,997,225 pounds of smoked fish. These were placed on the
market in 1 060 320 boxes, each holding about 5 pouunds, and 27,825
boxes holdmg about 25 pounds each, the value of the smoked fish bemg
$136,297. By far the largest quantities of herring are smoked by the
fishermen of Bastport and Lubec, who also obtain many herring for
smoking from weirs set in Canadian waters. The business is also
important in the towns of Jonesport, Trescott, Cutler, Addison, and
Machiasport. Between 1889, when the Fish Commission conducted an
investigation of the Maine fisberies, and 1892, the year covered by the
last canvass, this branch experienced a large increase, as shown by
the following figures:

Comparative statement of the quantities of herring smoked by Maine fishermen in 1889 and

VAN

—_— . e e - - [

1 1
i Incrouso °
Ttems. I 1880, 1892. s nge of
| ) . In 1892 45 croase.
Freah herring utiltzed «ooeencneeninneiannns pounds.. , 5,761, 000 l 13,301,365 | 7,540, 395 131
erring smoked:

Rogular si/o ............................... boxes. . 626,400 | 1,460, 320 833, 920 133
Vi nlue ...................... $08, 001 | $10‘2. 156 $64,125 143
Bloaters . e eeeeescmeeear e boxes.. 8, 400 34, 825 28, 425 444
VA0 s e verecceoasneeoacarccaccsccsenceecncsnns $5, 008 §23, 741 $18, 733 BYL
Total qummt) assmoked. .. oeeooiiiiaiiians pounds..| 3,202,000 8.172,225 | 4, 880, 225 150
TOLAL VAMIE - <2 v v veeneenemcnncmsnnnnnmrasansecacsassases i $103,039 | $185,807 $82, 858 80

— PR P PR - . i — S

The present extent of the smoked-herring business as compared with
the conditions ten years ago is one of the most noteworthy features of
the Maine fisheries. This branch has steadily increased since tho abro-
gation of the Washington treaty in 18385, 1t is not possible to present
Batisfactory comparative figures showing separately the fish smoked by
fishermen and canners and the quantity coming from American and
Canadian waters, but accurate statistics may be given showing for the
Years 1880, 1887, 1888, 1889, and 1892 the total extent of the smoked-
herrmg buqmeqs. '1‘111% branch was somewhat less extensive in 1887
than in 1880, but since 1887 the business has steadily increased, and in
1892 had more than double the importance it had twelve years before,

Comparative summary of the smoked-herring business of Maine in 1850, 1857, 1888, 1889,
and 1892,

Horrin g smoked.
Bloatera. | Equiv nlout Total
—em —— = oo o=bpumber of | valuoof
pounds as | smoked
umoku(l fiah.

Freshbor- || o a7
Year. ri“rgoitl‘"'&gd Rogular size.
(pounds). | 7 7T

Boxea. l Valuo. Boxes. I, Valuo.

I
I
|
) [
6,138, 042 318,915 | $63, 783| 51,700 { $36,100 | 4,434,111 | $99,978

5, 084, 008 b8y, 207 88, 500 19,120 11,082 | 3,410,485 100, 488
7,630, 761 765,077 | 124,706 23,402 15,449 | 4,360, 435 140, 154
8,008, 243 010,880 | 143,061 19, G4l 15,3607 | 5,000,420 159, 840
17,705,460 | 1,781, 214 198, 670 49, 825 33,360 | 10,151, 085 232,046
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The salmon fishery.—The taking of salmon is one of the most inter-
esting of the New England river fisheries, although its economic impor-
tance is slight as compared with many other fisheries of that region,
While straggling salmon are found in a number of the rivers, it is only
in the Penobscot that the yield is sufficiently large to warrant notice,
less than one-tenth the total annual output coming from other streams.
Special fishing for salmon is prosecuted only in the St. Croix, Denny,aud
Tenobscot rivers, the fish obtained in other waters being only an inciden-
tal element in the catch of nets set for shad, alewives, and other fish,

In 1892, the number of persons fishing specially for salmon in the
Maine rivers was 198, of whom 174 were in the enobscot. Of these,
29 used gill nets, 159 pound nets or weirs, and 10 lines. There were 20
gill nets employed, valued at $615; the pound nets and weirs were 211
in number, worth $14,450. The boats and shore and other property
connected with the fishery had a value of $5,339. The aggregate eatch
was 98,322 pounds, for which the fishecrmen received $20,332. The
quantity taken in the Penobscot River was 92,282 pounds (equivalent
to 6,789 fish), valued at $19,124." The output ot the St. Croix, Denuy,
and Kennebec rivers, respectively, was 2,560 pounds, with a value of
8512; 1,200 pounds, 8216; and 2,080 pounds, $460. In addition to the
salmon cateh shown, a few fish were taken in the Merrimae River and
at several points on the Massachusetts coast. These, however, were
generally released,in conformity with law. The gill-net catch amounted
to only 3,650 pounds, valued at $745; that of lines was 560 pounds,
with a value of $112, while the yield in pound nets was 94,112 pounds,
worth $19,475. In (Joune(,tlcut less than 200 pounds of salmou were
taken in pound and gill nets set for shad, alewives, and other fish.

(A small decrease (12,916 pounds, valued at $1,685) occurred in the
New England salmon cutch in 4892, as compared with 1880, although a

X | comparison with intermediate years for which statistics are available

/'Shows a more pronounced decline. Thus, in 1887, the total yield was

| 186,067 pounds, valued at $36,736; in 1888, 205,679 pounds, valued at

‘ £41,635; and in 1889, 153,159 pounds, v'mlued at $34,400, these figures

; being obtained in the oﬁl(,ml investigations of this division.

" The principal decline in the New England salmon fishery considerably
antedated 1880, however, and was coincident with the erection of dams
or other barriers to the passage of fish. As carly as the beginning of
the century the rivers of Maine began to experience a decline, and one
by one the nmnerons streams to which the salmon had been accustomed
to resort ceased to support the fish, until only the Penobscot remains,
Prior to 1798, salmon were very abundant in the Connecticut River; in
that year a 16-foot dam was placed entirely across the river about 100
miles above its mouth, and from that time the fish began to decrease.
By 1810 the salinon had almost disappeared, and during the succeeding
sixty years the fish was practically unknown in this river.

Theroe seems little reason to doubt that the preservation of the salinon
ran in the Penobscot River has been due eutirely to artificial propaga-
tion, which Degan abont 1871 and has continued to the present time.
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The known results of the attempts to acclimatize salmon in new
streams warrauts the belief that but for cultivation salmon would have
long since been exterminated on the east coast of the United Spates.
The plants of salmon fry in New England waters by the national and
State fish commissions aggregated about 20,000,000 to 1892,

The suggestive history of salmon propagationin the Connecticut may
here be outlined. The first planting of fry in this river, consisting of
2,000, was made in 1869. A second lot of 30,000 was planted i 1870,
In 1873 150,000 were planted in the tributavies of the river, and in 1874
another lot of 1,189,000 was introduced. In 1875 the plantings con-
Sisted of 500,000, and in 1876 300,000. Results were soon seen. In
1872 a 73-pound female, a 10-pound female, and a 1-pound grilse, appar-
ently the results of the plantings in 1869, were taken., In 1874 and
1875 smolts were observed in large numbers in this stream, and several
were caught in the Farmington River, the principal tributary of the
Connecticut. At least three or four salmon were eaught in 1876, while
in 1877 the catch amounted to about a dozen. The best results, how-
ever, were observed in 1878, four years after the largest deposits had
been made. During that season the catch amounted to probably 500
Mmarketable fish, the average weight of which was reported as about 12
Pounds, some of them weighing 20 pounds.. The cateh in 1879 is
reported as having been somewhat less than in 1878, but the average
Weightwas greater, mostof those taken exceeding 18 pounds. Beeause
of certain difficulties, relatively few fry have been planted in the Con-
Neeticut River since 1879, and since that year the catch has been very
small, only afew stragglers being reported each year.  In 1882 four were
reported, two of which weighed 23 and 25 pounds, respectively, the
other two about 15 pounds each, In 1834 two wero captured. In 1887
the cateh was unusually large, about twenty being reported. In 1892
Fhree, weighing 35 pounds, were caught in gill nets set below Chester,
In the township of Saybrook, and six others, weighing 78 pounds, were
taken in pound nets on either side of the mouth of the river.
~ The smelt fishery.—While the catching of smelt is not of great
Importance in comparison with other branches of the New England
fisheries, this fishery bas some interesting features and in parts of
Maine is of considerable extent. The fish enter the fresh waters of all
the coast States of the region, but only in Maine are they sufficiently
abundant to constitute n prominent river fish; there they are more
Valuable than salmon, shad, alewives, or any other anadromous species.

Smelt fishing is carried on along the entire coast of Maine, but is
Most extensive in the Machias, Westongus, Penobscot, Bagaduce,
Damariscotta, Sheepscot, Kennebee, and Saco rivers, in Penobscot

ay, Muscongus Sound, Casco Bay, and in small streams in York
County. In Massachusetts regular smelt fishing is confined to the
Merrimac River. The smelt cateh in Rhode Island is obtained in the
Paweatuek River, The Thames and Mystic rivers are the principal
Smelt streams in Connecticut.

F. R. 94——9
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The smelt fishery in 1892 gave employment to over 2,000 persons, of
whom more than 1,900 were in Maine. These used, as apparatus of
capture, 161 seines, 305 bag nets, 62 traps and weirs, and 3,358 lines,
which, with 408 boats, had a value of $32,406, of which over 829,000
represented the investment in Maine. The quantity of smelts taken
was 1,697,768 pounds, for which the fishermen received $123,963, the
catch in Maine being 1,616,738 pounds, valued at $115,013. The prod-
uct of the fishery in 1892 was greater than in any other year for which
data are available. Thus, in 1880, the New England catch was 966,641
pounds, worth $51,313; in 1887, 1,316,350 pounds, $96,467; in 1888,

;397,430 pounds, $103,584; in 1889, 1,209,385 pounds, $84,912. More

han half the aggregate catel in 1892 was obtained with, seines, after
’ hich, in point of output, came lines and bag nets.
' The inerease in recent years over 1880 has Leen chiefly due to the
employment of more fishermen and the use of more apparatus. Thus,
in Maine the swelt fishermen in 1880 numbered only 992 against 1,913
in 1892, and the number of smelt seines (the most prominent apparatus
now used) increased from 4 to 152.

The lobster fishery.—This fishery has of late attracted much attention
on account of the serious decrease in the output in the principal lobster-
producing States, and special attention was given to it in the field
inquiries. The lobster is generally distributed in the coastal waters of
the New England States, and in each its capture constitutes an impor-
tant industry. It is more valuable in Maine than in all the other
States combined, and is the prineipal fishery product of the State.

This fishery in 1892 gave employment to 3,673 persons directly
engaged in fishing. Of these, 2,628 were in Maine, 26 in New Hamp-
shire, 616 in Massachusetts, 145 in Rhode Island, and 258 in Connecti-
cut. The vessels cmployed in catching lobsters numbered 55, and
were valued, with their outfit, at $63,590. They were provided with
6,457 pots, having a value of 811,124, aud carried 151 fishermen. Seven
of the vessels belonged in Maine, 2 in Massachusetts, 12 in Rhode
Island, and 34 in Counecticut. The number of hoats used was 3,925,
valued at $323,290; 2,888 were in Maine, 29 in New Hampshire, 739 in
Massachusetts, 86 in Rhode Island, and 183 in Connecticut. The pots
or traps employed in the boat fishery numbered 190,617, valued at
$206,118, of which 152,121 are to Le credited to Maine, 1,393 to New
Hampshire, 23,872 to Massachusetts, 5,121 to Rhode [sland, and 6,110
to Connecticut. The live-cars and other accessory property connected
with this fishery had a value of 855,709, of which $30,746 belonged in
Maine and 818,573 in Massachusetts. The quantity and value of
the lobster catch in 1892 were as follows: Maine, 17,642,677 pounds,
8663,043; New Hampshire, 196,350 pounds, 811,790; Massachusetts,
3,182,270 pounds, $205,638; Rhode Tsland, 774,100 pounds, $53,762;
Connecticut, 1,614,530 pounds, $101,358; a total of 23,409,927 pounds
and 81,035,591,

A comparison of the extent of the Now England lobster fishery in
1880 and 1892 shows that in the aggregate there has been an advance
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in praetically every item. In 1880 the number of lobster fishermen was
2,759, divided as follows among the States: Maine 1,843, New Hamp-
ghire 44, Massachusetts 595, Rhode Island 129, Connecticut 148, The
Increase in 1892 was therefore 914, or 33 per cent; the largest advances
were in Maine and Connecticut,

The increase in the investment has been very marked in every State;
it rose from $263,963 in 1880 to £639,831 in 1892, the gain being 150 per
cent. The number of boats and vessels used advanced from 2,438,
ralued at 8150,537, in 1880, to 3,980, worth 8386,880, in 1892; in Maine
the inerease in this item was from 1,797 to 2,895, and in Massachusetts
from 446 to 741. The lobster pots or traps employed in 1880 numbered
140,083, valued at $217,242, the increase in 1892 being 43,009, or 31 per
cent,

The output of the New England lobster fishery in 1850 was 19,946,733

bounds, valued at $477,484; the catch in 1892 was 3,463,104 pounds
larger and $558,107 more valuable, an increase of 17 per cent in quan-
tity and 117 per cent in value.
_ The increased valuation per pound in 1892 as compared with 1830
Indicates the condition of the fishery and suggests the actual decline
whicl is not disclosed by the bare figures for the catch. The following
table, showing the percentage of increase or decrease in the quantity
and value of the yield in the two years nawmed, strikingly illustrates
this point. In Maine, while the output increased 23.95 per cent, the
value of the cateh to the fishermen increased 146.72 per cent, In Massa-
chusetts there was a decrease in the guantity of 26.26 per cent, but an
increase in the value of 23.42 per cent. Similar noteworthy differences
appear for the other States.

Comparison of the New England lobster catch in 1850 and 1592.

Percentago of

1880. 1892. Tneroaso (129740 | " inoreass or
States. - decrease.
Pounds. ' Value. | Pounds, | Value. | Pounds. Valne. i]‘ounds.! Valne.
—————— e —— N DS P P S,
: |
%{1“1110 ............ 14,234,182 l$268.731) 17,642, 677 | $063,043 (43, 408, 405 |-1-$304, 304 1+ 23,95 .+ 146,72
oW Hampshire 2

250,000 | 7,500 | 196, 350 11,790 |— 53,650 |4 4,200 |- 21.46 .+ 55.73
it lﬂﬁﬂu(zhnsctm. 4,315,416 | 158, 229 | 8,182,270 | 205,638 |(~-1,133, 146 |-|- — 26.26 |+ 23.42

do Inland .._..| 423,260 , 15,871 ; 774,100 53,762 |4 450,850 [4- 37,801 |4 §2.80 ';-288.7¢
Oungcticut ...... 723,885 | 27,145 | 1,014,530 , 101, 358 (4 800,645 14 74,213 '4123.04 ,+273. 30

Total..,.... 19,046,733 | 477, 484 [28, 409, 927 ,1, 035, 591 |+4-3, 463,194 |- 558,107 I+ 17. 36 i+116. 88
P U PR e M

~—

Anadditional evidence of the decline in this fishery is the diminished
average cateh per man, Iu 1880 the Mainoe lobster fishermeun took, ou
an average, during the season 7,723 pounds of lobsters; in 1892 thoy
Caught 6,713 pounds. The change in this State has been especially
Marked since 1889, in which year the average catch per man was 12,019
bounds, The average yield in Massachusetts was 7,253 pounds in 1880
flnd 5,165 pounds in 1892. In Rhode Island there has been an advance
I this respect from an average of 3,281 pounds per man in 1880 to
5,338 pounds in 1892. A similar increase has oceurred in Connecticut,
the average being 4,834 pounds in 1880 and 6,258 pounds in 1892. It
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will be seen, however, that the increase has been due to the use of larger
numbers of traps per man. Considering the entire region, the average

eateh per man was 7,229 pounds in 1880 and 6,374 pounds iu 1892,

Further indication of a diminished supply of lobsters is seen in the
smaller average catch per trap. In 1880 the average quantity of lob-
sters taken in the New England States was 142 pounds per trap; in
1889 it was 180 pounds, and in 1892 it was 119 pounds. The figures
for Maine are 136 pounds per trap in 1880 and 115 pounds in 1892, In
1889, when the lobster fishery reached its height, it was 195 pounds,
against 193 in 1888 aud 200 in 1887. In Massachusetts the average
catch per pot declined from 149 pounds in 1880 to 121 pounds in 1892,
The decrease was most marked in Rhode Island and Counecticut. In
the former the average was 194 pounds in 1880 and 122 pounds in 1892,
while in Connecticut the average for 1880 was 349 pounds and for 1892
only 149 pounds.

The following comparative table shows the New IEngland lobster cateh
in the five years for which figures are available, and gives a clear idea
of the fluctuations which have characterized the lishery in each State:

i 1880. | 1887 . 1888.
States. : e R = - —_— e
| I’onnlls I Value. | I’Ollll(lh . \ alue, - l’ounds. Value.
Maine oo v I 14,234, 182 | $268, 739 . 22,916,642 $512, 014 21 b‘)t 7%] £515, R8O
Now Hampshire.coovoiiiniaa... ! zaU (IUU | 7,600 | 142, 824 G, 268 G, 256
Massachusetts ool . 31 158,229 ¢ 4,511,095 . 156,204 | 3,7 172,936
Rhodo Inland ... ..ol ! | 1’) 871 : 570, 030 27,128 588, H00 28, 047
Connocticut «oveneiieevnieiannnn.. ! 723, 885 ¢ 27,140 | 1, 487, 020 82,504 ° 1,477,226 | 85,7238
Total coeeiniveiiiianannnn. i 19, 840, 733 | 477, 484 28, 627, 600 ‘ 784,238 i 27, 640, 282 808, 842
! I [ A
1889. ; l .
States. e e e ! —— -
l"ounds ' Value. Pounds, - \'uluo
== - —
MATDO « e e mee e e e e 25,001,351 | $574, 165 17, 642, 677 | | #061, 043
New Hampshire............ooooiill . 187.175 1 G, 415 . 196, 350 760
Massachusetts. ...l 3,808, 78T | 148,492 ;3,182,970 |
thode lfl]:ln(l ............................. . 456, 000 21, 565 771, 100 ;' ¥
ConnecticUL coaerriiieerreniteteieserecoseacaccccasanns ;1,501,290 i 83,000 ! 1,614,530 ] 101, 358

0 ! 30, 448, 603 I 833,746 23,400,927 1,035,591

The whale fishery.—The whale fishery continues to be one of the most
important branches of the New England fisheries, although its impor-
tance is much less than formerly, owing to the scarcity of whales, the
withdrawal of vessels from the business, and the transfer of interests
to the Pacific Coast, where the conditions for carrying on the fishery
are better. New Bedford, which in 1830 had 123 vessels engaged in
whaling, in 1892 had a fleet of only 41 vessels, 17 of which made their
headquarters at San Francisco. The other 11 vessels, comprising the
New England whaling fleet in the Iatter year, hailed from Provincetown,
Boston, Bdgartown, and New London. The value of the vessels and
their outfits was $700,700, and the tonnage of the ficet was 9,537.60 net.
The erews numbered 1,409, The following table shows the rigs repre-
sented and the grounds resorted to by the vessels of each port.

'The yield of the whale fishery consisted of 211,235 gallons of whale



REPORT OTF COMMISSIONER OF FISH AND FISHERIES. 133

oil valued at $88,712, 440,159 gallons of sperm oil valued at $294,931,
120,150 pounds of bone valued at $535,347 and 20 pounds of ambergris
V'llued at $5,277. The aggregate value of the fishery products was
8974,267, of which $656,072 represented the results of the fishery car.
ried on by New Bedford vessels rendezvousing at San Irancisco and
fishing in the North Pacific and Arctic oceans; their cateh was made
up of whale oil worth $67,778, sperm oil worth $37,014, and whalebone
worth $551,250. The aggregate gross stocks of the vessels fishing
from the different ports are shown in the summary.

Summary of the New England whaling fleet in 1892.

\muh\r of \csucln of | Number of vessels on

Now Bedford:
At New Bedford..eeeeeeeeienen.

At San Francisco.
Provincoetown .
Ldgartown ..
Boston.......
Now London.

cach rig. | eaqh Uishing-ground. |
. | [ ' I ; o] ' Gross
) e S|l vilue
Hailing ports. “ , ' | @ 25 leg (? PE Vo
8, . I < | = DA - | eatch.
Eld|g 218 sl=z=g8 528 5|38~
x| E RS BT EegI"O 83129
S slElgl218 5688721313
w,r:mr-:ww—«'m *‘.-o.:ﬂlhl
T T T l
5

1 1T 70} DA

Ilzc oz/.sm /mhm y.—With the e\cepblon of the cod, tho oyster was
the most valuable product of the New England fisheries in 1892,
Although absent from the waters of Maine and New Hampshire, and
talzen in only limited quantities in Massachusetts, the extent of the
fishery in Rhode Island and Connecticut is suflicient to give the oyster
A position in advance of such important products as haddock, halibut,
herring, mackerel, lobsters, and whales.

The New England oyster industry in 1892 gave direct employment
to 1,741 persons, of whom 1,152 were ﬁshel-men and 589 were shores-
men, 714 of the former and 561 of the latter being in Convecticut.
The aggregate investment in the industry was $471,931, exclusive of -
the oyster-grounds. Of thix amount over $400,000 is to be credited
to Connecticut. $370,000 represented vessels and their outfit, $89,000
boats, and $12 ,000 dredges and tongs. The yield of the oyster fishery
consisted of 1,173,152 bushels of market oysters, valued at $1,201,782;
1,004,245 bushels of seed oysters, valued at $367,347; and 230,661
bushels of shells, used for planting purposes, valued at $8,263,

The most interesting and suggestive feature of the oyster industry
of this section is the complete dependence for the supply on grounds
under private ownorship or control.  During the period botween 1880
and 892 great changes occurred in the methods of the oyster fishery.
In 1880 the exhaustion of the natural oyster-grounds had resulted ina
decrease in the fishery, the average size of the oysters was smaller
than before, and a still further decline in the industry was unavoidable
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under the conditions prevailing. The output of the fishery in that year
was only 435,650 bushels, a quantity insignificant when compared with
the yield which subsequent experience has shown to be possible in
these waters, The most noteworthy change in the condition of the
industry occurred in Connecticut, which has been the sceue of the most
extensive and remunerative oyster-culture in the world. The entire
history of the oyster industry in that State, as well as in the other
States of the section, has demonstrated the futility of depending on
natural oyster-grounds for the supply and the possibility of bringing
barren areas of sea bottom, hitherto regarded as useless, under profitable
cultivation. The Counceticut system has attracted much attention
and has been adopted by other States. For a detailed account of the
methods and conditions which have contributed to the development of
the oyster industry of Connecticut, recourse should be had to the State
reports and to papers® published by this Commission.

In addition to the value of fishing property (vessels, boats, apparatus)
employed in the Connecticut oyster fishery, there are very importaut
investments represented by the private oyster-grounds, the crop on the
beds, and the shore property and cash capital required by the large
operators for the proper conduet ot the business. In 1892 thie market
value of the oyster-grounds was $1,283,650; the oysters planted on the
grounds had an estimated value of $2,118,600; the valuo of the wharfs,
buildings, ete., connected with the industry was $361,270, and the eash
capital was 370,000,

According to the official State records, the available area for oyster
fishing and planting in Connecticut is 93,601 acres. The division of this
area into private and publie grounds is shown in the following table, in
which the areas over which the State and towns respectively exercise
jurisdiction are separately indicated:

Grounds. Public. | Private.
Acres. Acres.
§‘tnt0. .. 5,809 47, 9056
Town.. 13,482 6, 405

B ] PP . 19,2091 \ 74,3810

The public beds in 1892 yielded less than a bushel of market oysters
and less than 11 bushels of seed oysters to the acre. The private beds,
on the other hand, produced on an average 13 bushels of market oysters
and 10 bushels of sced oysters per acre, if the cutire grounds be con-
sidered, but if, as is proper, only the part actually utilized in 1892 be
regarded (about 18,225 acres), then the average production per acre
was 53 busliels of market oysters and 41 bushels of seed oysters. The
average value per acre of the oysters taken from the public or natural
beds was under &4, while the yield of the cultivated grounds had an
average value of about 375 per acre. '

“iSee eupcci-:\lly ““Notes on tho oyster industry of Connecticut,” by J. W. Collins
(Bulletin U. 8, Fish Commission 1889), and “Tho methods of deep-water oyster
culiure,” by Henry C. Rowe (Bulletin U. 8. Fish Commission 1893).
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Tollowing is a table showing the quantity and value of the market
and seed oysters taken from public and private grounds in 1892:

Grounds. Tusheln, l YValue, -

Privato groundas: :
B P A 072,074 . $878, 500
BOCA Oy BlOIB. e et it iienriserasereeaenarenscranessssssrionecansconacarans 752, 460 | 474, 340

T P 1,724,534 ' 1,352, 000

Public grounds:

Market L2 L0 13,720 10,125
Seed oystors . 201,920 1 63,224
215,640 | 73,349

1,040,174 1,420,249

The business of planting seed oysters and of placing various kinds
of shells on the oyster-grounds for the purpose of furnishing a suitable
Place for the attachment of the oyster spat is very extensive. The nse
of crushed stoue and gravel for the latter purpose is also resorted to
in some parts of the State. The quantity and value of the sced,
shells, and stone deposited on the grounds in 1892 are given in the
following table; 106,500 bushels of the seed sown, valued at $62,260,
represented small oysters brought from the South.

Itcs. | Quantity. l Value.
Seed oystors.. - LI o700 | mazzon0
Shellg 2. ... e lo.... 1,666,450 | 125,418
Cruslied stone : 26, 745 21, 435
|

BTy ) N PSRN I 268, 521

—_— L [

The most northern locality on the New England coast where any
f(jl‘m of oyster-culture is practiced is in the mouth of Parker River, at
hewburyport, Mass., where 12 acres are uuder cultivation. In 1892
1,500 bushels of oysters, costing $1 per bushel, were planted. When
taken up they amounted to 1,800 bushels, which were sold at retail in
Newburyport for $2,700. Mr. Hall, ficld agent, reports as follows on
the oyster business at this place:

This is not a natural oyster region. The bnsiness is vory small, and thore is ne
Prospect that it will ever incrense. The oysters sire planted in April and taken up
d‘ll‘ihg the following summer and fall. Thoe bottom is hard mund.  Sea cabbage (an
alga) grows on portions of the beds. The oystermen believe it is beneficial to the
oysiers., The secd oysters, which come from Barnstable Bay, are large whon
Planted. After lying on the bods one season they opon 1 gallon to the bushel. No
8eed oysters are produced on the beds, and those Lrought from Barustable Bay cost
too much to render competition practicubleon tho part of the producers at Newbnry-
Port, us market oysters can be obtuined in Boston from Virginia, Maryland, Rhode
Islimd, and elsewliere more cheaply than they can bo raised at Newburyport,.

On the southern part of the Massachusetts coast, tho principal places
Where the oystor fishery is carricd on are Barnstable Bay and Wellfleet
Bay, on the northern side of the Cape Cod Peniusula; Oyster Pond
a‘nd Oyster Pond River, at Chatham, on the cast side of the cape;
Cotuit Hurbor and Lewis Bay, arms of Vineyard Sound, which washes
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the southern shores of the peninsula; Red Brook Harbor, Bourne Neck,
Buttermilk Bay, Onset Bay, Wareham River, Sippican Harbor, and
Westport River, all tributaries of Buzzards Bay; and Taunton River,
which enters Narragansett Bay. The oysters in these localities are
taken from natural grounds having an area of about 1,100 acres and
from cultivated beds with an areuw of about 3,125 acres. The principal

natural grounds are in Taunton River and the most extensive culti-
vated beds are in Onset Bay and Wareham River,

The inquiries of the office showed that about 1,500 acres in Onset
Bay and its arms and 800 acres in Wareham River were utilized for
oyster-culture by 47 planters. Some of the planters do only a small
business, while others are quite extensively engaged. Some years the
set is very good, that in 1893 being the best in many years. It is
reported that fully halt the yearly output represents native growth,
In 1892, 7,041 bushels of market oysters, valued at 14,082, were taken;
10,600 bushels of seed oysters from Connecticut and Rhode Island and
10,000 bushels of shells, costing 87,160, were planted on the grounds
in the same year. The seed from Rhode Island remains planted one
year and is then returned to Providence River to mature. This is done
chiefly to escape the ravages of starfish in Rhode Island waters while
the oysters are young, starfish being uncommon in Onset Bay and
Wareham River and doing no damage. The borer, however, is quite
destructive, and the periwinkle is also injurious.

Mr. W. A. Wilcox, field agent, has submitted the fo]lowmg notes on
the oyster industry of Taunton River:

Taunton River has more acres in natural oyster beds than any other ground in the
State. The natural oyster beds ave estimated to cover 1,000 acres of ground; they
extend on either sido of the river in an almoest continuous bed from the mouth at
Fall River up as far as Dighton. The oyster beds are owned by tho towns bordering
on the river, the town right extending trom the shoro to the middle of the stream.
Each town leases its oyater privileges to one person, who has the exclusive right to
take oysters from grounds within the respoctive towns between September 1 and
June 1. The leases are sold at pnblic or private sale, and are good for one year or
a torm of years. During 1892 the town liconges for that year were as follows: Fall
River, $152; Somerset, #710; Dighton, $275; Berkeloy, #1,500; I'rcestone, $1,000 (two
leases). The town of Freestone seclls one privilege for Taunton River and ono for
Asonct River. The latter is a small stream tributary to Tannton River; natural
oyster beds are found from its mouth for a distance of 24 miles npstream,

In past years the Taunton River oysters were highly esteemed and considered
equal to any in tho State, but since about 1883, when extensive copper works were
established at Taunton, the oysters, from some unknown cause, have taken ona
greenish-yellow color and an astringent coppery flavor. As a consequence, they are
not now considered wholesome and are not pliced on the market or nused locally,
and the beds ure now ouly valuable for the sced oysters produced. Of late years
abont 25,000 bushels of soed oystors have been taken annually from Taunton and
Asonet rivers and transplanted in Providence River, where they lose their nndesir-
able color and flavor, hecoming equal to any oysters taken from Providence River,
which is notod for its fine stock. 7The seed are taken up during April and May, when
about 50 rowboats, with one man each, are at work on the beds. The men tong the
oysters, taking on an average about 25 bushels daily, for which sorvice they receivo
10 to 20 cents a bushel.
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Of late years oysters aro reported to be growing searce, which is not surprising,
as there has been no good set for a number of years, and the beds are allowed no
chance to recuperate.

The oyster output of Rhode Island is at present obtained almost
wholly from private cultivated grounds. These have an area of about
700 acres. In 1892 there were taken from these beds 156,030 bushels of
marketable oysters, valued at $239,941. As the oysters remain on the
beds for about three years, on an average, and as about one-third of the
ground gives up these oysters annually, it appears that the average
production of marketable oysters to the acre is 670 bushels, valued at
$1,020. The natural oyster beds of the State have beeome practically
uuproductive of marketable oysters. In 1892 only 2,000 bushels, val-
ued at $2,075, were taken off the natural grounds. In addition to these,
14,865 bushels of small oysters, worth $5,783, were obtained, which
were used for planting purposes.

A striking illustration of the utility of a rational system of water cul-
ture applied to mollusks is seen by comparing the oyster with other
shellfisl the beds of which are not subject to private ownership exeept
on an exceedingly small scale. The susceptibility of the soft ¢lam, the
quahog, and the scallop to cultivation is perhaps as pronounced as that
of the oyster, and the comparison is therefore fair. While the average
quantities of soft clams, of quahogs, and of scallops taken for market
in the New Iingland States in 1892 were, respectively, 227 bushels, 154
bushels, and 176 bushels per man, the average quantity of oysters was
1,802 bushels per man.  The incomes of the fishermen from the sale of
these products indicate a similar disparity, being 8125 per man for soft
clams, 8168 per man for quahogs, $141 per man for scallops, and $1,536
Dber man for oysters.

The clam fishery.—Clams are among the most valuable fishery
resources of the New England States, and their collection constitutes
one of the most extensive and important branches of the fisheries.
Throughout this region the soft clam or long clam (My« arenaria) is
found abundantly; but it is only along the southern part of the coast
that the quahog or round clam (Mercenaria mercenaria) ocenrs, The
former is the more abundant and important species, considering the
Yield in the aggregate; it is especially prominent in Maine and Massa-
chusetts. The quahog is most important in southern Massachusetts.

The number of persons engaged in clamming is Jarger than in any
other fishery under consideration, with the exception of the lobster.
Over 3,300 persons in 1892 took clams for alivelihood during some part
9f the year. In Maine there were more than 1,900 ¢lam fishermen and
In Massachusetts over 800, Owing to the inexpensive outfit required
for clamming and the comparative ease with which the clams are taken,
thiy fishery is of great assistance to the poorer classes in the fishing
commuuities; and it is a saying along parts of the Maine coast that
“the clam beds keep many people off the town.” The semiprofes-
sional nature of the fishery in Maine may be judged from the circum-
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stance that the average value of the clams taken in 1892 was only $80
per man.

The New England clam catch in 1892 was 759,402 bushels, valued at
$462,830. The yield of soft clams was 667,509 bushels, valued at
$362,477, and that of quabogs 91,893 bushels, with a market value of
$100,412, The production of each species by States is given in the
following table:

- = . . |
})rod\\cno‘ll\u(m::)oé‘:l(,h\ma and | States. " Buslhels. I Vulue.
Softclams.cieeenneiaennnnan. Mainoe «......... 416,806 | $157, 431
Now Hampshire | 1, 050 975
Mnssachusetts - 191,028 133, 529
Rhode Inland oo oo eiiiiiiarae e iinnuraness o 33,950 15, 222
Connecticut . | 23,780 25, 320
B 0 T R LR | 362,477
Quahogs covnrernniannannnnn. MAING o iveeecceaarnerianirnaneccensseaas eeeenanns . .. .
Now Hampshire. coooveeiviiiieeaiiaoiinanans e veessesaeanasaaas
Massachusetts. 54,823 | ©1,801
Rhode 1sland... 19, 850 | 20, 275
‘ Connocticut coovviaeiieniaiananens bo1T 120 | 18,336
! Total eevrnieiimiieainannaens
TOLAl. < avermmemmarenneanennn ! Muino ...... -+ 416,808 137, 421
Now Hamps , 000 § 5
! Massachunetts 246, 746 : 193, 330
| Rhode Istand .. - 53,000 | 65,497
e P . 40,900 | 43, 656
| ! —_—
B0 | 759,402 ;462,889

In Maine a large part of the clams taken are salted, to be used as
bait in the line fisheries for cod and other ground fish. The salted
clams are placed in barrels Lolding about 12 bushels of shucked clams.
In 1892, 75,269 bushels were thus utilized in the preparation of 5,938
barrels of clam bait, for which the fishermen received $27,044. Not-
witbstanding the increase in the clam production in 1892 as compared
with 1880, the quantity of clams salted for bait was much greater in
1830, being 178,164 bushels, from which were prepared 12,726 barrels of
pickled ¢lams, valued at $63,630.
¢ Between 18580 and 1892 the output of soft clams fluctuated consid-
erably; in Maine, Massachusetts, and Rhode Island, the yield in 1859
was larger than in any other year for which complete data are avail-
able, the aggregate catch being double that in 1880, The season of

1892 was unusually poor in both Maine and Massachusetis; the catch
{was but little more thau in 1880, aud the total production of the region
'was hardly 100,000 bushels more than in 1880. The years 1887 and

. 1888 also had a larger output than 1880 and 1892,

The yield of qualtogs in 1892 was perhaps the largest known up to

‘that time. Massachusetts experienced a noteworthy advance, which

counterbalanced t;he decline in Rhode Island and Connecticut. The
abundance of this mollusk, however, seems to have been singualarly
uniform, as judged by the aggregate catch, the smallest production, in
1839, being only 23 per cent less than the largest in 1892.
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TFollowing is a comparative exhibition of the results of the clam
fishery in each State during all the years for which figures ave at hand:

Comparative statement of the yield of clams in the New England States during a series of
years.

i Soft clams. | Quahoga. ! Total.

lllushels.] Value, ]Bushcls.. Value. !];us]mln.- Valuo,
! R .

318, 383 ) $101, 808

318, 383 , $101, 808 [ ........ i
, 008,780 228 490

603,780 | 228,400 1.0
60D, 675 | 227,665 ...
595,105 | 200,761 |......

600,675 | 227,665
595,105 200, 761

1892, o ceeiaaneeaaaerae s i 416,806 { 167,481 ..o il 410,800 i 157,431
New Humpshire: ‘ | i

880. 17,960 | 8,980 17,960 | 8, 980

1887. i 280 140 : 280 ! 140

1888. 300 150 | 300 | 150

1889. . | 300 | 150 300 150

1802, e iiaei ettt I 1,050 075 1,050 , 975
Masgsachusetis: [ : |

1880 ... eaeaanecanneeanan e 158,620 | 76,105 ' 11,050 | 5,52 l 169,676 © 81,720

1887. .. (230,650 1 121,202 35,540 | 21,363 | 200,199 142,565

1888. 243,777 I 127,838 26,165 | 14,822 200,042 | 142, 660

1889, 240,831 | 137,711 16,013 } 12,549 | 257,744 150,260
1892 191,923 . 133,529 04, 823 i 61, 801 [ 216,746 . 193,330
Rhode Island: | H | !
1880. .. 53,060 | 48,504 © 42,000 35, 000 95,060 | 83, 564
1887. 25, 825 25,020 - 19,215 I 15, 689 l 45, 040 ; 40,720
1884 30, 825 { 80,030 43,020 | 28,075 | G3,B54 | 5K 105
1880. 83,8751 892,475 | 29,050 25, 600 03, 025 1 58, 075
1842, .. N 33,050 0 45,922 19,0850 20,275 53, 800 G5, 497
Connecticut: : | | | |
1880, ¢ cece ittt irencinncaann 75. 000 38,000 1 49,250, 20,475 - 124,200 ; 67,475
1887. . 20,735 ° 23,370 ° 18,887 | 18,077 45, 622 - 44, 047
18, 007 18,729 J 45, 482 42,080

1888. y 08,576 24,270
' 24, 900
23, 780 25,320 ° 17,120 - 18,4306 1 40,000

o
3
S

21 114 1 47,723 46,014

44, 656

i
623,020 1 273,547 © 102,300 0 70,000 | 726,229 , 343,547
897,279 400,282 73,642 53,739 | 905, 621 + 455,971
902,152 | 409,953 | 78,1001 61,626 ' 980,953 | 471.570
805.971 05,097 ' 07,025 50,263 | 903,896 | 455,260
667,500 | 302,477 | 01,803 ' 100,412 : 759, 402 i 402, 839

The qnestion of artificially raising clams has received but little
consideration; the following note of Mr. Ansley Hall) field agent, on
the inception of clam-culture at Essex, Mass., will therefore prove of
interest:

I found quite an interesting fenture in connection with tho clam fisheries at Lssex,
Muss., in the shape of clam-culture. In 1888 an act was passod by the legislature .
anthorizing the sclectien of thoe town to stake oft in lots of 1 acre or less each of
tho flats along tho Iissex River and let them to persons desiring to plant clams, fora
tental of $2 por acre or lot for five years and an additional feo of 50 cents. Thus
far 37} acres have been taken up and seeded with clams, Small elams are dng on
the natural beds and planted on these hitherto nunproductive flats. Mr. J. Bennett
Fuller states that ubout 500 bushels are required to plant an acre properly. During
the first two years (1889 and 1850) the people were slow to avail themselves of the
Privilege of planting, for fear that after they had spent their time andlabor they
Would not be able to secure protection from trespassers. But in 1891 and 1892 lots
were obtained and planted, The principal diffienlty encounterod has been tho loss
of tho clams by the sand washing ovor them,. the bottom insomelocalities being soft
and shifting. In 1892 thero were 25 ncres that were quite productive, about ono-third
of th‘e entire catch of the section being obtained from them. The eatch from these
]0t!‘! 18 not definitoly known, but is estimated at about 2,500 Larrels.

Tho enltivated clams possess some advantage over tho natural growth from the
fact that they are more uniform in sizo and are as largo as tho best of the natural
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clams. They bring $1.75 per barrel, while the natural clams sell for#1.50 per barrel.
This is the price received by the eatchers. Oue acre of these clams ia consgidered to
be worth $1,000 if well seeded and favorably Joeated so as not to ho in danger of
being submerged withsand. This valuation would be too high for an average, since
all the acres are not equally well seeded and located. The clammers are generally
impressed that the industry can be extensively and profitably developed, and their
only fear is that they will not be able to secure lots permanently, Tho greater part
of the land available for this purpose is covered by the deeds of peoplo owning
farms along the river and the consent of the land-owners has to be obtained before
lots can be taken up. It scems probable, however, that the business will continueto
progress unless checked by complications that may arise relative to the occupaney of
the grounds.

The scallop fishery.—The taking of scallops is recognized as a comn-
mercial fishery only in Maine, Massachusetts; and Rhode Island., In
the first-named State, where the fishery is of least importance, the
scallop taken differs from that obtained in the other States and is
Lknown as the giant scallop or sinooth scallop (Pecten magellanicus).
It attains a very large size, but is found only in circamscribed limits
and is not especially abundant in the accessible localities. The com-
mon seallop (Pecten irradians) ranges from southern Massachusetts to
Connecticut, and is very abundant in parts of Massachusetts and
Rhode Island.

The principal grounds resorted to by the Maine scallop fishermen in
1892 were the eastern side of Mount Desert Island, the region between
Deer Isle and Castine, and the Sheepscot River, In Massachusetts
the scallop-grounds ave in Nantucket Sound and Buzzards Bay. Seal-
lops gre geuerally distributed in the waters of Rlode Island, the
largest catch, however, being obtained in Greenwich Bay, o tributary
of Narragansett Bay, in Kent County. ’

In 1892 the scallop fishery was engaged in by 35 vessel fishermen,
833 boat fishermen, and 80 shoresmen, 973 persons in all.  Of the fish-
ermen, 142 were in Maine, 509 in Massachusetts, and 242 in Rhode
Island. The aggregate investment in the industry was $102,397, of
which $11,535 represented the value of 24 vessels, 831,970 the value
of 626 boats, and $8,802 the value of the apparatus used. Of the
aggregate sum 863,692 was invested in Massachusetts. The quan-
tity of scallops taken for market in Maine was 19,374 bushels, having
value of 89,4535 in Massachusetts, 84,154 bushels, valued at 875,657,
and in Rhode Island, 52,690 Lushels, valued at $38,998. In Connec-
ticut, where there is no regular seallop fishery, 440 bushels of scallops,
worth 8330, were taken by clam fishermen,

The New Iingland scallop output in 1892 was 231 per cent larger
and the value of the cateh was 903 per cent greater than in 1880. The
very interesting and unusual feature shown by the statisties of a
greatly augmented yield, attended by an even greater increase in tho
selling price, is to be accounted for by the fact that the mollusks have
steadily risen in popular favor as a food product. In 1880 the yield
of scallops in Massachusetts was only 7,568 bushels, having a value of
$3,514, and in Rhode Island was 35,600 bushels, valued at $8,900. No
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fishery was at that time prosecuted in Maine. The output of giant
Scallops in this State has decreased since 1887, the first year for which |
Statistics were obtained. Thus, in that year 35,204 bushels were taken,
valued at $13,994; in 1888, 29,578 bushels, worth 11,278, and in 1889, |
when the fishery probably reached its height, 45,368 bushels, valued at
818,647, ‘
The menhaden industry.-——In 1892 seven menhaden factories were in
operation in the New England States; four of these were in Connecticut,
two in Rhode Island, and one in Massachnsetts. In previens years
Several firms were engaged in the menhaden industry in Maine. The
business was much less extensive than during a number of previous
years. The details of this braneh are brought out in the following
table, which shows an investment of over $588,000 in factories, vessels,
ete, a catel of 21,450,500 pounds of menhaden (equivalent to about
33,750,835 tish), and resulting manufactured products with a valne of
$134,144. In Rbode Island the 1,120,400 pounds of other fish besides
menhaden reported as being utilized in the industry consisted chiefly
of sea-robins and seulpins.
Table showing by Staies the extent of the 7)}2»:)]1):1(1011. induatry in the New Imgland Stales
in 1802,

! Masanchu-

1 H
Items. sctts ]\‘Inululklnnd.| Cannecticent. Taotal,
—_— —- U Y S
[

Number of factorios in operation...coevoveeaee.. 1 2. 4 7
Value of f20tori08. o v vre e e s $8, 000 ' $215, 500 $66,800 ;1 $282, 300
Amount of casheapital....o.oooviiiiniiaeion, $1, 000 F42,000 | $22, 500 . $65, 500

Nitmber of slioresmon employed . .oooooveeeen.a. 0 70 ] 70 | 146

Nuamber of flshermen employed. ..ol 22 161 . 86 209
umber of steam vessels employed...ooooooaae.. 1 8 , 4 | 13
Nottomnage ... oooevonee ool 69. 46 627,32 | 343. 72 696. 7R
Value, .0 $12, 000 $126, 000 | $49, 000 $187, 000
Yahie of outfit and appeeatis .....oocovaeen... $2, 403 $34, 78] $16, 100 53, 324

Pounds of menhadon handled. .. .......-.... ... 60, 000 10, 355, 600 11,034, 900 | 21,450, 500

. N0 10 fi9HOTIION - e e eesaeeoaeee e er s $300 $48, 004 | 34, 0R7 i F73, 21
ounds of other tish handled. .oeveeieoneennnanas [EETTRET 1,120,400 J.oeiiiii... 1, 120, 400
B R T R Y R U 1,400 Joeiiiniiaan.. $1, 400
umber ot gallons of 01l MAAG. cviveereenacnn.ns | 1,100 136, 540 175, 0uG 312, 646
Value as 03 . ..o oo eieiaeaa s : $304 $47, 001 $49, 820 387,221

Number of tons of serap prepared.....ooooi... ’ 12 1,758 .) 1,045 3,405
VOO 43 BOIL v evevnean s aaneenrnnannceneannenn : $144 $21,019 ' $24, 800 | 946, 923

i

The canning industry.—Tho business of canning herring, mackerel,
]Obsters, and clams is very extensive in Maine, where it supports
Important fisheries. The canning of herring as sardines is the most
bProminent branch of this nature, and the extent of tho herring fishery
i8in a large part due to the cauneries. Tifty-eight separate establish-
ments were operated in 1892; of these, 37 canned only sardines; 3,
Sardines and lobsters; 2, sardines, plain herring, lobsters, and clams;
2, sardines, lobsters, and clams; 1, lobsters only; 3, clams only; 2, her-
ring and clams; 2, sardines and clams; 2, lobsters and clams, and 2,
lobsters, clams, and herring.  In Massachusetts, where the conditions
appear favorable for fish canning, only 5 such establishments were in
Operation. At these mackerel and herring were canned.

The value of the property devoted to the canning industry in Maine in
1892 was 8439,210; an additional cash capital of $549,700 was required
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to conduct the business. The cannery employees numbered 5,020,
Over 63,000,000 pounds of raw products, for which the fishermen
received $399,749, were consumed in canning. The value of the pre-
pared products was $2,486,247,

In Maine most of the cannerics are located in the eastern part of the
State, in Washington County, where there were 39 in 1892, The prom-
ineut centers of the canning industry in that county are Kastport and
Lubec; the former has for many years been the chief sardine center of
the country, and in 1892 had 15 canneries, most of them of large size,
while Lubee had 13 such establishments in 1892, and in 1893 had an
increase which gave it a greater number than Eastport. The other
places in this county in which canneries were located are Robbinston
2, Perry 1, West Pembroke 1, Cutler 1, Machiasport 1, Jonesboro 1,
Jounesport 2, Millbridge 2. In Hancock County there were 9 canning
houses, situated as follows: Prospect Harbor 1, Greens Landing 2,
Oceanville 1, Brooklin 1, Hancock 1, Southwest Harbm 1, Bass IIa,r-
bor 1, West Tremont 1. Knox County had 1 cannery at bt; George.
The 4 canneries in Lincoln County were at Pemaquid, South Bristol,
Boothbay Harbor, and Round Pond. In Cumberland County were 5
canneries, a8 follows: Portland 2, Pine Point 2, West Scarboro 1,

The 50 establishments in Maine engaged in the preparation of sar-
dines and plain canned herring utilized over 57,000,000 pounds of fresh
herring, for which the fishermen were paid $253,848. A conspicuous
part ot the raw material consumed by the factories in Xastport aud
Lubec came from Canadian waters and is not shown in the figures for
the herring fishery elsewhere given. Trom the foregoing there were
prepared 508,853 cases (equivalent to 48,460,110 cans) of sardines,
14,383 cases (or 548,496 cans) of plain herring, 828 barrels of Russian
sardines, 2,048 barrels of pickled herring, and 335,894 boxes of smoked
fish, the whole having a value of $2,081,994. The most important of
the numerous grades of canned herring are the small fish packed in oil
in quarter-pound cans and generally known to the trade as tquarter
oils.” Of these, 396,428 cases of 100 cans each were prepared, for
which 31,455,245 was received, an average price of $3.67 per case, or 3%
cents per can. Next in point of importance are the sardines in mus-
tard in three-quarter pound cans. Of these, 149,020 cases of 50 caus

each were canned, the market value of which was $4:35,863,.0r $2.92
per case. Other mt]lu important grades of sardines are “h:llf oils,”
¢ three-quarter spices,” and ¢ quarter-mustards.”

The 11 lobster canneries operated in Maine in 1892 were located in
four counties, 5 being in Washington, 3 in Lincoln, 2 in Hancock, and
1 in Knox. The quantity of fresh lobsters utilized was 5,326,322
pounds, for which the canneries paid $78,720; from these, 25, 73 cases
of 1-pound and 2-pound cans were prepared for which the canneries
received $195,953.

At many of the sardine canneries in Washington County, Me., the
smoking of herring constitutes an important branch. The herring so
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utilized are mostly surplus fish or fish too large for canning. The busi.
ness is most extensive in Jastport and Lubee, 2o large part of the fish
coming from Canadian waters, as is the case with the sardine fish, The
quantity of herring utilized for smoking at the sardine canneries was
about 3,465,000 pounds. The prepared product consisted of 320,394
regular-sized boxes and 15,000 boxes of bloaters, the weight of the
smoked fish being 1,979,470 pounds, and the value 846,139.

The canning of soft ¢lams, in the form of ¢lam e¢howder, plain clams,
and clam juice, is carried on at 17 establishments on the Maine coast—
1 in Washington County, 6 in Hancock County, 4 in Lincoln County, 5
in Cumberland County, and 1 in Knox County.

In the following table the details of the canning industry of Maine

are given:

Table showing the extent of the canning industry of Maine in 1892.

M

1
Value. |/

Items Ttems.
—_ e ______] e e —
Establishments ... 58 | $388, 200 | Manufactured products~—con.
Cash capital... ' 549, 700 | tinued. !
Employoes ...... 5,020 |.....on... Ii Plain herring:
Vessels and boats. .......... 106 l 51,010 } Onepound............ €asos..
—_—t—— | Twopound....cc...... do...
Total...ooviveriiianans 088, 910 || Pickledhorring.......barrels.
=————er——|z=—==——' Russian sardines........ do....
Ruw products wtilized. || Smoked herring:
: I Regulars..ccovoeee... boxes
Herring ......c-... pounds..[57,061,320 | 253,848 ||  Bloators.......eocee.-- do.
Mackerel .ove.-eenenn. do.... 51, 760 1,339 ’ Lobsters:
Lobsters..eveeecenn... do....}| 5,326,822 | 78,720 | Onepound............ casos.
) 1 SRR bushels..| 185,014 | 65,842 Two pound..ceeeovenn- 0...
—_ Clams:
Total.coovoeiiiiiid]onenaanes 399, 749 Oneypound.......coco... do...
— o Two pounid....coeneenn do.....
Manufactured producta. Clam chowder:
. Onopound............. -
Sardines, iu oil: : ‘I'hires pound .
N NATLOr8. . cevcnuen. cases. 396,428 1,455,245 ' Clam juice ....ooeeven...
alves ............. do... 6,014 31,870
Sardines, in mustard; i Total.ce.eecnanoeenneennnce
© Quartera ... do....| 503 21,682
hroe.-quarters ... . do..... 140,020 | 435,803 Secondary products.
Sardines, in spices: I :
Quarters ........... veen 643 | 2,146 | Oil.....
JT'breo.quarters .. 5,705 . 18,011 | Pomacs
Two pound.. . 730 0 1,643 | Rofuse...
Threo pound . 1,042 3,126 ;
.. 004 sizes. .. 2,000 7,500 ! Total
Brook tron : :
One pound cascs 278 ‘ 1,000 Total of manufnctured
Two pound .do. 1,462 4,280 . and secondary products.
relkorol : ‘ i
One pound.......... do....| 708 | 3,040
- 1 .

No. Value,
7,071 © 322,804
6,912 17, 268
2,048 9,179
828 4,163
..[820, 894 36,514
.| 15,000 9, 626
.| 25,603 | 195,114
129 ) 839

.| 34, 146! 108, 938
23,313 | 49,658
675 2,204
6,341 19,631
1,151 4,604
........ 2, 466, 107

2,486, 247

Statistical recapitulation.—In the following series of tables the extent
of the foregoing fisheries is shown by States. The statements relate
(1) to the number of persons engaged in each branch, (2) to the vessels,
boats, and apparatus employed in each fishery, and (3) to the quantity
and value of the catch in each form of apparatus. In the tables of per-
8ons engaged and of boats, vessels, and apparatus used, the full exteut
of each branch is shown, regardless of the duplications of persons and
appliances employed in two or more fisheries.

In a statistical paper printed in the Bulletin of the I*ish Commission
for 1893, use was made of the advance returns for the New England
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fisheries, the data desired for the paper in question being hastily com-
piled from field agents’ notes. 1In the final compilation of the figures
certain revisions were necessary, which malke the information heretofore
published differ in some particulars from the actual results of the field
investigation as correctly given in the present report.

Table showing the number of persons engaged in certain figheries of the New Ingland
States in 1592.

; . C OV | Noeeae | Rhodo IConnecti-
Fisheries. Maine. ! ]B[)?il:‘gi lehusetts.  Island. eat. Total.
: | !
| :
Alewife.. ... ... iiiieiil.l. | 179 9! 318
Herring . e eiiienesearaenen 1, 409 | 17 569 ,
Menhuden BN - . |
Salmon ... e eeetteaaaan
Shad......
Smelt.....
TLobater... 2, f
Clam ... 1,040 i 14 843
Oyater . 251
Seallop ool . . 500 !

WHRLG . ot e e . 1,396 -

Table showing by States the rvesscls, boats, and apparatus employed in the capture of
certain products of the fisheries of the New Eagland States in 1892,

——_“ T I\(-w Il.unp

Rhodo

Pishorios aud Maine. shir Massachusetts, Taland. Conneclicut. ' Total,
apparatus,  —voo- - - - , U N
i ) \'uhw I\o '\ alue \' IValue. ! \n Value. No. ;Value. | No. '\ alue.
—_———— . vt L - | - i __. - __: - __I__._.. : I. [ — I ——
Alewife: | : | i ; | .
Boata........ 115 $3, 605 7. %110 100 $1,730 29, $580 7 $1565° 268 £6,180
Pound nets, : : i : . h

38 2,630

trap nets, |
and weirs..|

Sefnes .......loo oLl
Gill nots. 178 950,
Dip nets. 75
Total ...
Herring: i
Vesseln.. !
Tonnage.
Outfit..
Boats........ i
Pound mnets, - | : i | .
trap nets, | ' | i |
and weirs. . 213, G4,616°. ... eemees 07, 118 745, ...... P 183, 361
Seines ....... 200 6,125 . . 8,275
Gill nete. .14, 380 35, 671 44, 641
Dip nets. ... [ 1 213
Total....... . llm 420! 1364, 840
Menhadon: ! |
Yosnels ...... 6, 67, 500 14193, 500
Tonnage o |l 110.46.......
Olllﬂt ...... . . | 13,000 ... ... 33,231
Boats'........ IS N RN IUOR ISOARRS! I I L a| 8, 295 88, 8,205
Pound nots, | i | i '
trap mnets, | i
and weirs..: . . H 22,470
Seines ......- . | i " 23,040
Total .......... . i ! ... 80, 556
Salmon: | |
Boats........ : "10 4,272 4,272
Pound nets, .
trap nets, .
and woirs..| 211 14, 445 © 14,445
Gill nets..... 01 615

Lines..... U U | ) . i 8
Total .... dreenes [ oo 10,340
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Table showing by States the reaaelu, boats, and apparatus employed in the capiure of
certain products of the fisheries of the New England States in 1892—Continned.

——— -
i l\o“ Hnmp N | Rhodo . e ! e
Fishories and Maine, I abiro |\In~mncllln( ttsl Island. Counceticut. : Total.
apparatus, | ——— - ol [ e
No. i\’alue No. anun} No. |\ alue, : I\o \ulu(- No. :\'nluc. No,  Value.
Shaa: i | | ‘ ) l | !
Boats........ 207 %6, 640 . . e ! 55 $2, 005 352 %8, 735
Pound nets, | | } i
trap nots, ! X i .
and weirs. . 156G, 13,280 .... .. N 156 13, 280
zelnos .. . i . . . 875 12! 975
ill nots. . 1) O : | 2,312 411- 5,747

Total .... 28 4"7
Smolt:
Boata........ 390, 9, BQSI ........... . 1945 40% 10,265

Pound nets,
trap nots, .
andd weirs. . 50,

Seines . ... 152

Bagnets. . 250;
ines

Total ...

Lobatar:
Vossels......
T(mnngo .
()ntﬂt
oats.
Pots

62 3,030
1610 8 705
305 10,010
[oenene [ 896

42, 406

T30 47,162 86 15,820 183 17,585
26,102 38,470 0341 10,000 10,103 22, 178, 197,
1

27

HG

! 86, oze

C]nm :

172,775,200 "2, 5801 53, 836

i ;
83 ... © 46%........! 5,808
-',. e I'§2, 027

2,605

. 19,625

S0 ... R RN T Y45, 962

oats. 309, 22,440 180, 14,4300 543 52,413 1,101' &9, 284
Dre(lgos 158 012 62 2,415, 240 3,108’ 460 6,525
Tongg .. . . 205, 1,457 204, 22l 509 2,249 1,078 5,920
Total.... 30,482 402, 540, .:471.931
5(:111101; :
v elnselw, ...... 4
onnago...§ 38,060 .......0... ] 180027 ... 17. 58
Outtic.”. ... 170 N 700......., ceeaa.
li)omln ........ 4 3,610... . 322 ’l 9, .;,o 240] 28,000 ....... . (wul 81, 970
red son and ! ! : :
raken ...... [ ‘ 1,236 4, A2: 874 3,060 ....... [raeraes | 2.~15| 8,892
Total .. o, s2 : ! oz, am
\V‘}ymle = i
esnels ..., 52 368, 600
Tonunage... ... ... V337,60, ...
Outfit and s .
n]m.u-n | ! i ' )
tus | e e L B20,000 L e e I 3,000........ 432, 100

Total .. .. ... | : B0, 700« eeeefemenn i ' 7,000 ....... i7W.700
N ! 1 |
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Table showing by States and apparatus with which caught the quantities and values of
certain products taken in the fisheries of the New Ingland States in 1892.

MMaine.

Now H.lmpﬂuru

| Magsachusetts.
Specices and apparatua. e = e e -l —_— ——
Olmnti() Value. | Quantity. A} .1lm-. ¢ Quantity. | Value.
Alewives: |
TPound nets tmp nets, and !
weirs. .. 1,411, 350 $13, 302 | 45, 000 $£699 720, 025 $10, 850
Gill nets. . 583, 150 3,877 R L O ] LORRP PR
Seines. ... . T H 5,000 i 80 1, 853 200 32,812
Dip nets. ...eveeenn... do....| 282,000 1,875 ieeeiin. .. | ............ 1,077, 650 | 14,854
Tota) weennnniiainn... 2, 276, 500 19, 0564 50. 000 { i3, 600 81.) | 58, 516
Herring: i ! | ! :
Pound nets, trap nats, and ! i
WP ceeeennannn. pounds..| 82,072,214 : 224, 250 . 6,247,315 ¢ 60, 164
Gill nets. . ...do....[ 6,905,700 : 42 J96 I ‘ 1,915,900 - 14, 639
Seines .... s.do.o..| 1,832,250 7,738 6,800 ! 115 | 2,323, 600 20, 5918
Dipnets........coee... do.... 4,000 D e 1,616, 650 | 15, 433
Total «.vvennnenninaa.. 40, 814, 164 274,397 | 146, G0 1,615 | 12,103, 465 1 10 829
Menhaden : H |
Pound nets, trap neots, and ; | |
............. e et e 185,010 3,036
83,140 |  B32, 4,000 40 ..........odlioilll
65, 000 722

83, 140 | 532 | 4,000 40 250,010 | 3,758
Salmon : | i -
Pound nets, trap nets, and | !
pounds.. 94,112
..... do.. 3,650 |
................. do. 560 |
................... 98. 322 20,342 ;
Shad:
P’ound nots, trap nets, and :
WOIrS ceveeninnnns pounds.. 686, 870 20, 379
Gill nets .. 182, 100 p
SOINEB . vvareraeannnns
Total «eeeueceecnnanennn. 868, 970 28, 051
Smelt:
T’ound nets, trap nets, and
WOirs....oeeen... ponnds. . 72,870 6, 215
839, 478 54,363
301, 050 25,159 16, 500 | , 6!
403, 360 30,176 14, 500 i ,450 |
TOtAl oeerenmennnennnns 1,616,758 | 115,913 31, 000 * 3,100 | 5000 | 500
Lobsters: i "_ -7 : T
PotB.ceeeenenennnnn pounds..| 17,642, 677 603, 043 196, 350 | 11,790 3,182, 27 205, 038
Claws: | | :
Rakes, hoes, ctc. . .bushels. . 416, 806 157,431 ! 1,050 075 | 246,746 195, 330
Oysaters, markot : _-| T = ———
Dredgesand tongs....do... ... 0 Lo, i o9, 80T 59, 638
Oysters, seod:
Dredgesand tongs. ...do.... a5, 001 24, 000
Total ..ooveeenininnnss. 64,807 ' 83,0638
Scallops: )
Dredgesandrakos. bunhds 84,154 75,637

Whale:
011 whale

208, 085 87, 380
140,159 ‘ 204, 931
120,150 | 585,347

20| 5217

Total value special fish-
[ S
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Table showing by States and apparatus with which canght the quantitics and values of
certain products taken in the fisheries of the New IEngland States in 1892—Continued.

— o e e mmm e mme e e i

974, 207

Total value special fish- |
oriey

Rhode Island. ‘ Connce tim)t ! otal. |

Specics and apparatus. : : e o - | — S

Quantity. - Valuo. | Qunntih. ' \'nluo‘ , Qunntu) ] anuo
— L - | . SRR R
Alowives: i ! ,
Pound nots, trap nets, and | : I |

WIS e e oneenns. pounds..! 487, 468 | $8, 126 [ 79, 360 ‘ $683 | 2,743,203 $33, 631
Gill nots. PR 1 Y e 601, 600 . 3,12 | 1, 184, 750 7,002
Seines ... o, 702,125 , 10,000 Jo.ooiniaan.s Teeieianenas . 2,560,325 42,982
Dipnets (LTSN P freemrenaeane P © 1,359,650 | 16, 720

Total .......iiiiiiill. 1, 18‘) 093 18, 210 680 960 3,808 | 7, 847, 928 100, 364
Herring:: ; i I .
Pound nets, trap nets, and H | !

MG L ¥ s pounds.. , 38, 320, 22 284, 444
Gill nets. . .. 8,961,600 a8, H3d
Seines . .. . 4,162, 450 28,4406

IPROLS.ceveerannnns do.... | 1, 620, 650 i 15, 446

b T l 286, 871
Menhaden: ) : . X
Pound nets, trap nets, and ! | | : !

WOITB. . veeennnenn pounds. . 34, 000 ' 57 ' 2,515, 200 7,332 . 2 "34, 210 10, 425
Gillnets. P T P SRR [frseesesoaanas e | 572
Seines..ooveeneeennn.. - 40, 725 | 90, 432, 280 | 63, 548 . 31,7"23 880 104, 995

Total ..onoveaiiiiial. - 10, 760, 600 ] 40, 782 i 22, 941 48() 70,880 . 34, 045, 230 ! 115,992
Salmon: ! R |_ - i
Tound nets, trap nots, and , I

WOIIH. cencenaanns puuuds . 45 04, 190 19, 520
Gillnets. -do 24 i 3, 685 769

iDEB.ccaeeneinannnnn. do.... 560 112

YT\ U e [seseeeennees i 1y 60 98.435 | 20,401
Shaq: ' S ( | e |
Pound uots, trap nots, and I . |

WOITR. cnvneannnns ponnds. ‘ 24,350 776 21,602 | 1.679 ) 781, 204 ; 25,243
Gillnota. 71,708 | 6,052 | 253,808 13,724
Seinces. ... 17,252 | 1,704 | 103, 370 4,100

Total eoveriaeiiianaaan, | 9,435 | 1,148,401 5 43,067
Smelt: , —l—— |
Pound nots, trap nets, nnd i
Sweirs.ooooao. ]munds l JR740 0 3,720 ... . 91, 610 7.935
Seiney .. P 19, 460 790 | 67,748 56, 993
Bug nets. s 317, 550 26, 809
iNes. . .oeeiiiai 420, 860 32,226
Total cevuinianiannnnn.. i 123,063
Lobatery : i - l i o
u‘ﬂzts ............... pounds..! 774,100 53,762 | 1,614,530 101,358 ' 23, 400, 027 | 1,035, 501
N8 ; )
Rﬂkw hoos, ete...bushels. . 53, 060 65 4)4 40 900 Il 4 3,656 ! 750, 402 462, 889
Oysters, market: T ____‘ I
Drvrla.nmumnm;,s cdoo... 159,681 | 253,459 085, 794 888, ﬂs., 1,135,182 1 1,201,782
Ysters, soed : i |
D““‘Lemnld tongs....do.... 14, 865 5,783 054, 380 537, 564 ! ' 1, 604, 245 567, 347
YHtor ghiolls: |
D1 edges and tongs....do.... 44, 661 2,033 100, 000 ! 6. 2.!0 ; 230, 68) : B, 263
Lotad ..oooooiiveiuninl, 215, 107 i 201.275 ' 2,130,174 I 1,432,479 2,410, 088 , 1,777, 39"
Sr‘ml,,&m: """'_—':)_—' ST '___—j" IS I SR e e
Drodgonnnd rakes. bushels..! 52,600 | 38,008 l 440 330 | 156,618 I 124,420
Whnle ) ’ T I
Oi), whalo .......... 'lllnna . I . 211,95 1 B8.TI2
fo. 449, 159 204, 931
120, 150 585, 347
20 5,277
i
-y
I
)
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THE GREAT LAKES.

In connection with the consideration of the fish and fisheries of the
basin of the Great Lakes by the international commission appointed
by the United States and Canada to investigate the fisheries of the
contiguous waters of the two countries, a canvass of the commercial
fisheries of the United States waters of these lakes was begun by this
division in May, 1894, and by the close of the fiscal year had progressed
satisfactorily. The inquiry related to the statistics and methods of
the industry, the abundance of the economic fishes, and the changes
oceurring since the last investigation. The United States Fish Com-
mission conducted a complete canvass of the Great Lakes in 1891, the
results of which are published in the annual report for 1892; but
recent marked and rapid changes in certain important phases of the
industry made another inquiry at this time desirable in order to arrive
at a proper knowledge of the extent and methods of the fisheries.

SPECIAL INQUIRIES.
PACIFIC COAST FISHERIES.

In November, 1893, Mr. A. B. Alexander, fishery expert on the
Albatross, was detached from that vessel and assigned to temporary
field duty in this division. e was ordered to make a study of those
fishes which have been artificially introduced into the waters of the
Pacific States and become the object of fisheries, Supplementary
instructions were subsequently issued covering a canvass of the whale
fishery and salmon-canning industry. Mr. Alexander had previously
been engaged in similar inquiries for this division, and his familiarity
with the fisheries of the region made his services valuable. The
inquiry began November 7, and was continued until about February
10. Work was begun in the vicinity of San Francisco, extended as
far south as Montercy Bay, and later earried on at Portland, Astoria,
and other places on the northern part of the west coast.

The fishes to which attention was specially directed were shad, striped
bass, black bass, catfish, eel, and carp. The inquiry was addressed to
the methods, apparatus, history, and statistics of the fisheries, to the
wholesale trade, and to such phases of the natural history as may have
a bearing on the practical aspects of the subject. Statistical data
relating to the caleudar year 1893 were obtained. The data collected
for the whale fishery consisted of the statistics for the year 1893 for
the San Francisco fleet and for the New Bedford vessels rendezvousing
at the former port. The salimon investigation covered all phases of
the packing industry in California, Oregon, Washington, and Alaska.
While it was not feasible to visit all streams on which salmon can-
neries were located, nor to personally study the salmon-packing m
Alaska, complete information was obtainable for the more remotely.
located canneries at the headquarters of the firms located in Susn
Francisco and Portland,
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The notes submitted by Mr. Alexander on the shad and striped bass
are reserved for incorporation in a special report now in course of prep-
aration, in which the entire subject of fish acclimatization in the Racific
States is considered. His statistics of the whale fishery and salmon-
canning industry have been embodied in a general report on the fish-
eries of the Pacific States, prepared by Mr. W, A, Wilcox. An ontline
of the results of his work is here given.

The shad is increasing in numbers yearly, and is now one of the
cheapest fish on the coast. Comparatively few yecars ago only the
wealthy could afford to buy shad; now it is within the reach of cvery-
one. Only a small part of the supply is taken, and few fish are obtained
in nets set especially for them. With proper apparatus, the catch could
doubtless be increased to ten times more than it is at present.

During the year 1893 the fish was very numerous in the Sacramento
and San Joaquin rivers and in the San Francisco Bay region, which is
the center of its abundance, and was very low in price. About the
middle of November it was sclling at 2 cents a pound in the city mar-
kets, and about the first of the month the fish sold as Jow as + and 5
cents apiece. Mr. Alexander found the crab fishermen were using shad
for bait, a circumstance forcibly illustrating the fish’s abundance and
cheapness.

In Monterey Bay, the southern limit of distribution of the fish, it is
more abundant on the north side, near Soquel and Santa Cruz, thanon
the south side, in the vicinity of Monterey. Only six shad were taken
at Monterey in 1893, while on the other side of the bay the catch was
much larger, although small as compared with that in other waters.

In the Columbia River the shad is very rapidly inereasing in num-
bers, ITBach scason shows a decided inerease over the preceding one.

The physical conditions appear to be quite as favorable to the shad as
those found in the Sacramento and San Joaquin rivers. Only an
inconspicuous part of the run is taken, and the entire quantity ma-
keted is obtained incidentally in traps and seines operated for salmou.

The striped bass, like the shad, has steadily increased in numbers,
and like the shad it attains its greatest abundance in San IFrancisco
Bay and its tributaries. In the lower courses of the Sacramento and
Ban Joaquin rivers it is very numerous and it may there be taken at
all seasons, It is, however, much less numerous than the shad and
holds a higher place in popular estimation as a food-fish. At the pres-
ent rate of increase, it would appear that in a few years the supply
will 50 far exceed the demand that the price of the fish will be reduced
almost to that of the shad.

Monterey Bay marks the southern limit of the range of the striped
!)ass as it does of the shad, The bass is so uncommon in the bay that
1t may almost be regarded as a straggler. At Monterey only two or
three have ever been taken. At Santa Cruz only one was taken in
1893; this weighed 15 pounds. At Capitola bass were first taken in
1893; 25, weighing 260 pounds, were obtained in a drag seine.
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This fish has not as yet distributed itself along the more northern
parts of the Pacific Coast. It is not known from the Columbia River,
and there are no records of its capture at any place in either Oregon
or Washington.

An interesting fact disclosed by Mr. Alexander’s inquiries is that the
striped bass feed lavrgely on carp, which are very numerous in the rivers
frequented by the bass, and are by many persons considered of little
value. If further inquiries show that carp constitute an important part
of the food supply of the bass, they will doubtless rise in popular favor.
On November 22, of 9 bass opened in the San Francisco markets 6 con-
tained carp, and Mr. Alexander is convinced that 7 bass in every 10
will e found to contain carp. ’

Black bass are well distributed in numerous rivers, lakes, and reser-
voirs in California, but are not taken in commercial fishing. The fish
have readily become accustomed to their new environments and are
rapidly increasing.

Carp and catfish are very abundant in the Sacramento and San
Joaquin and Columbia rivers, and are also found in other waters of
the west coast. They do not rank high as food-fish, but considerable
quantities are taken and sold in the San IFrancisco, Sacramento, and
Portland markets. The catfish have failed to attain the average size
reached by the fish in their natural habitat, but the carp are as large
as those found anywhere in the country.

Diligent inquiry was made by Mr. Alexander as to the possible exist-
ence of lobsters on the Pacific Coast as a result of the attempts to
acclimatize them made by the United States Commission of Fish and
Fisheries. Several reports of the eapture of the eastern lobster had
from time to time been circulated since the experimental plans were
made, and in the summer of 1893 accounts of the taking of other
reputed lobsters in the vicinity of Monterey were published. Mr.
Alexander reported as follows on this subject:

Reports are frequently circulated that lobsters have been taken by the fishermen
of Monterey, but each time the investigation which has followed has proved the
story false. Those not familiar with the lobster easily mistake tho fresh-water
crayfish for that animal. During the past season u report was circulated through
the press of this coast that several small Eastern lobsters had been caught at Mon-
terey, and to add strength to the story it was stated that sunples had heen sent to
the Fish Commission for identification, and word had been sent back that the sam-
ples received were tho genuine Eastern lobster. Such reports are very misleading,
and have caused considerable inquiry to be made coucerning the lobsters planted on
the coast in 18%8, '

Tho writer has had oceasion to interview the fishermen of Monterey soveral times
during tho past four yeurs, but has never been able to find n man who was certain
Le had caught a lobster. Prof. Charles . Gilbert saw the spocimens that were
taken this summer, and states that they were fresh-water crayfish.

That several of the lobsters planted at Monterey have been caught, there is little
doubt. Captain Nichols, of the United States Navy, says that several years ago lie
ate a lobster which was purchased at & market in Oakland; being an Eastern man,
and baving taken an interest in the fisheries all his life, it is to be presumed that he
is correct in what he says. 'I'he white fishermen say they have never been gnilty of
saving what they supposed to be lobsters, but are of the opinion that the Chinese
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have caught and sold many specimons, but of this thero is no direct proof. From
what can Lo learned it wonld scem that tho lobsters plauted here wore either canght
before they had time to increase, or the character of the bottom and general
surroundings was not snited to them for propagating, ;

No traces of tho lobsters planted off’ Trinidad, Cal., have ever been found. The
fishermen of that locality have made diligent search for them with such appliances
as they had, but to no purpose. Captain Nichols, in charge of the Light-Iouse
Board of Califoruin, has had lobster pots made and set on and near the spots where
they wero planted, This kiod of apparatus has also met with negative results.

In view of tho fact that nearly five years have passed since the planting was
made, it is very probable that the water aud general surroundings of this locality
are not conducive to their growth. A few lobsters planted off the coast washed by
80 vast an ocean as the Pacific can not Lo considered a fuir test; 302 lobsters, the
number planted, would naturally in a few days becomoe more or less scattered, and
the sexes widcly separated and perhaps never got together again.

1t is frequently stated that a lobster onght to live in a water where crayfish are
found. This can hardly be expected, for crayfish are never found as far north as
Monterey Bay, which proves conclusively that they require warmer water than a
lobster, and in all probability they would not live off the New England coast.

"The geographical position, temperature of water, and general character of the
bottom in many parts of Alaska are, in the opinion of the writer, much bettersuited
to the requirements of tho lobster than that part of the coast lying Lelow or sonth
of Cape Flattery. The whole archipelago of southeastern Alaska contains many
places where tho lobster wonld be more likely to live and multiply than any other
place on thoe Pacific Coast.

Tho temperature and other environments of this region correspond move closely to
tho hiome of the lobster on the Atlantic Coast. It is quitoovidentthatlobsters require
a chango in temperature of water far greater than they would find off the Pacific
Coast below 50° N. latitude, from tho fact that they are only found in latitndes
where the water undergoces such a change.

The coast of southeastern Alaska is cut up into hundreds of islands hoth Iarge and
small, forming numerous bays, channels, and estuaries very similar to the coast of
Maine and some parts of Nova Scotia and Newfoundlaud. From Massachusetts to
the Gulf of St. Lawrence is where the lobster abounds in greatest numbers, and in
this region the water in summer is comparatively warm sud in winter extremoly
colq, elements porfectly congenial 1o this erostacean. In Aluska the water annually
undergoes, to a much less degree, tho change which tukes placo in the latitudes
above mentioncd. All things considered, no great mistake would be made in plant-
ing lobsters in the waters of southeastern Alagka. 'The harbor of Sitka wounld bean
excellent place to try the experiment; also at Hooninh. There are many localities
equully as good above Prince of Wales Island, viz: Howkan, Nichols Bay, and
Shakan; or at Loring, Revillagigedo Island, nud several more points farther up the
Bebm Canal. '

The canvass of the whale fishery carried on from San Francisco by
San Francisco and New Bedford vessels disclosed a fleet of 49 vessels
in 1893, 1In comparatively recent years San Francisco has attained
leading importance as a whaling center. The scareity of whales in the
Atlantic Ocean and the velative abundance of the valuable bowhead
whales in the North Pacific and Arctic oceans have led to the transfer
of a number of New Bedford vessels, which, with the local fleet, have
made San Francisco the principal rendezvous for whaling vessels in the
United States.

The fleet consisted of 35 vessels belonging in San Francisco aud 14
others owned in New Bedford. The tonnageof the combined fleet was
13,910 net tous, and the value was $1,702,360. Thirteen of the vessels
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were propelled by steam. Detailed figures showing the number and
tonnage of vessels of each rig, etc., are given in the following table:

San Francisco fleet. i New Bedford ficet. | ‘T'otal.
Vesscls. ' ; . .o -
XNo. i Tonnago. No. | Tonuage. | No. | Tonnage.
! [ B —
SEORM BATKE «eenereoireeeneoenanns 9 318866 2 76373 11 305290
Steam brigs............... : 1! 164,78 ; 1 164.78
Steam barkentine. N 1 281. 42 1 | 281, 42
4,573.25 25 7,031, 82
779.87 5 779. 87
................... 1 328,55
| 171.57 5 471.57
| 9,450.55 , 4,450.85 | 49 . 13.910.40
= $056, 000 | $211,000 |- --..... 897, 000
..... ¢ 595,360 210, 00V 803, 460
i

alIncludes ono vessel of 307.24 tons burned nt sea while bound for the Arctic Ocean,
b Includes one vessel of 141.25 tons engaged in trading for boue and ivory with the uatives in the
Arctic Ocean.

The persons employed on the whaling vessels with headquarters at
San Francisco numbered 1,767; 1,214 of these were on the local fleet
and 553 on the New Bedford vessels. The 13 steamers carried 520
persons, an average of 40 to i vessel, while the 36 sailing vessels had
1,247 men, an average of about 35, as shown in the following table:

Ve i San Fran. | New Bed- |
H1g8. i cisco fleet. | ford floet. Total.
T LR Y 86 459
Steam Drige oo e ceeeed] 24 e 24
Steam barkentine ... B ¥ A PO, a7
Barkg .c.ooevvnennn... 402 992
Brigs..ooovoviiiannl. . 27 136
Ship..eeeiiiiiian. oL . 48 38
SCROODOIB ¢ cviiiiiiiiiieienienerinaneoncononsanee sanensarsenennss] 821l 82
B < X N 551 1,767

In 1893 337 whales were taken by the San Francisco whaling fleet;
of these, 288 were obtained by San Francisco vessels and 49 by New
Bedford vessels. The cateh comprised 278 bowhead whales, 45 spermn
whales, 13 right whales, and 1 humpback whale; these yielded 225,951
gallons of oil and 417,266 pounds of bone ,worth $1,136,657. Tigures
showing the results of the fishery by San Francisco and New Bedford
vessels are separately given in the following statement:

Tadle showing the number of whales taken and products obtained by the Heet rendez-
rousing at San Francisco in 1893,

San

. . ) Now | ! San | Now .
Whales takon, [Francisco| Bedford | “Total. Products. Francisco Bedford | Total.
vessels. | vessels. | vossels, I vessols.

- . | el e -
Sperm ......eeeen.. 40 5! 45 || Sperm oil..galla..l 31,400 5, 700 37.100
Kight. o.ooooeeana. 5 : s| 13 baleoil...odo...| 117,441 | 71,410 | 188,851
Bowhead .......... 243 35 278 |, Whalebone ..1bs.., 308, 066 48,300 417,200
Hunmpback .ceovenilieenaa... | 1. 1j Ivory........ (lo...l ..............................

Total ........ 288 | 49 337 II Value........ | #956, 249 | $180, 408 i'sx, 130, 057

Nore.—In addition to the products given, 1,350 pounds of bono and 2,000 pounds of ivory, valued
at $3,700, were landed by a vessel that traded with the natives.
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The classification of the whaling flect by fishing-grounds and the
number of whales of each species taken on the different grounds are
given in the following table. The importance of the North Pasific aud
Arectic oceans will be readily seen from the figures presented. More
than nine-tenths (293) of the whales captured were taken on those
grounds, and of these fully 280 were obtained in the Arctic Ocean.

Table showing by fishing-grounds the number of whales laken by the vessels rendezrousing
at San Irancisco in 1893.

San Francisco fleet. f I\uv Bodford floot.

i ’lntn.l

-.__- or of _; \'umln;u_fwhnlos_! . :_\umlnru;‘ whales.
S B T -l B e et

Fishiog-grounds. § | ' | | | % | b & I E | [ 1

) g | | g g 4 | I=]8 P e Loig 8
::E'l,;:g i'g,g|a|§é'_';,=lu§,i_
A 10 A0 R AR AR T SR N ST R
z}%ixni B & zlm,x|.~.z|r:|H z|:;ria:|,~:<|t:|a
e A e e e e e T R S T

North Pacific nnd] , | \ ; | Lol o [
Arotic gooans. ...~ a3 | 5'28 .28 | 18] 4! 5 us | 145 a0 4 10 278 2|23
Okliotak Sea.........- Wl 3 ) 3l el g 0,

South Pacific und In- [ : , Lo [ I ‘ Pl [
disn oceans......... . 1|37 I....|.... I Tt R I R R IR AR L
Total .. [ 5 |70—| 5 |E—ml 14 |_5_;_8_|T. 1y l 0 [45 19 28 EYE

L

a Includes ono vessel bm‘nc(l oun the way to the ﬂshlng .grounds mnl ono vossol ongn.;,od in trading
for bone uund ivory.

The season in the Arctic was remarkably successful. One vessel
took 48 bowhead whales; these yielded 72,000 pounds of bone, valued
at $180,000. Five other vessels secured, respectively, 45, 38, 30, 26, and
20 whales and stocked over $100,000 each (3163,750 to $1()4,298).

The practice of remaining in the Arctic during the winter in order
to be early on the grounds is becoming more provalent, and 7 steamers
and 3 sailing vessels wintered near the mouth of the Mackenzio River
in 1803,

In May, 1894, the writer made a brief visit to the Puacific Coast for
the purpose of studying the apparatus and methods of the fisheries.
He was instrocted by the Commissiouer to malke observations on the
condition of the salmon industry, the sturgeon fishery, and other prom-
inent branches, and to give special attention to those fishes which
have been artificially introduced into the waters of the Pacific States,
namely, the shad, the striped bass, the catfish, and the carp.

The inquiry began in Sau Fraucisco, Cal, May 24 and was terminated
at Portland, Oreg., June 25. The short time available restricted the
inquiry to the fisheries of greatest extent and interest and to the
localities affording the best opportunitics to see the greatest variety of
fishery products and methods. The results of the inquiry will be incor-
porated in a special report and need only be outlined at this time.

The time spent in San Francisco and vicinity was chiefly devoted to
the consideration of the market fishery for salt-water products; to tho
Salmml, shad, striped bass, sturgeon, and other fisheries in the lower
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courses of the Sacramento and San Joaquin rivers and in San Fran-
cisco, San Iablo, and Saisun bays, and to the San Irauncisco fish
trade. Some valuable data relating to the acclimatized fishes wore
obtained from the records of the wholesale dealers. Through the
courtesy of the Californian Fish Commission several days were passed
in the Sacramento-San Joaquin delta, where are located the principal
spawning-grounds of the shad and striped bass and important fishing-
grounds for them, salmon, and other species.

A short visit was made to San Pedro, in Los Angeles County, for
the purpose of investigating the sardine fishing and canning at that
place. While the sardine (Clupee sagar) is found along the whole
length of the west coast, it appears that it i§ only in the southern part
of its range that it occurs in sufficient abundance and with enough
regularity to permit the prosecution of a successful business. A sar-
dine cannery was established at San Pedro in 1893. This is the only
cannery of the kind now on the Pacific Coast, although for a number
of years prior thereto sardine canning had been done at San Francisco.
Sardines of suitable size are quite abundant, and the prospects seem
very favorable. In connection with the capture and utilization of sar-
dines, a scombroid fish (Trachurus picturatus), locally called Spanish
mackerel, is taken and canned.

At Astoria and Portland attention was given to the important fish-
eries for salmon and sturgeon and to the eanning industry, The preva-
lence of unprecedentedly high water prevented a visit to the interesting
wheel and other fisheries of the Upper Columbia River. Some very
suggestive detailed statistics regarding the present and past condition
of the salmon industry were secured at Astoria. A canvass among
canners and others interested in the fishing industry and deeply con-
cerned in the preservation of the salinon showed that while all looked
to extensive artificial propagation as affording the most certain relief,
practically all favored the establishing of a close time thronghout April
or August, or both.

INQUIRY REGARDING WHITING.

In the summer of 1893 an inquiry regarding the edible qualities of
the whiting (Merlucius bilinearis) was made. 'This fish is a member of
the cod family, and occurs in great abundance on the New Iingland
couast. Itreaches an average length of about 20 inches. It is known
as whiting, silver hake, and Old England hake. Attention has from
time to time been drawn to the probable economic value of the fish, in
the publications of the Commission. In a report on the fisheries of
the New England States, printed in the Fish Cowmmission Bulletin
for 1890, the following reference to this fish was made:

Although tho whiting, a8 it cormes from the water, is one of the best flavored and
most nutritious ot our food-fishes, the difficulty of keeping it fresh and in good con-

dition when iced has militated ngainst its utilization to a large extent for market
purposes. Often great quantities are taken in pound nets aud floating traps, but
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generally these fieh have to bo turnoed out of the nets, only to reenter pethaps on the
nexttide. Some effort has been made to market at least a portion of the cateh, and
it is to be hoped that n method will be discoverod for utilizing quantities of this
species. In view of its abundance and cheapness it seoms pertinent to snggest the
possibility of its profitablo utilization by canning or smoking. Its delicate flavor
should mnake it an excellent article of food when canned, or, if lightly salted and
prepared like kipperod herring apd finnan haddies, a demund might be creatod
which would constune great quantities of what is now essentially a waste product.

While small quantities are utilized in a fresh condition or for salting,
in most places the whiting is regarded as having no market value, and
fully nine-tenths of the quantities taken are discarded. It is especially
abundant in the region of Cape Cod, Massaclusetts, where it is taken
in large numbers each year in pound nets set for mackerel and other
fish. When this section was visited June 1-12, 1893, there was an
exceedingly large body of whiting in Cape Cod Bay and the pound nets
were filled with them; one net at Provincetown on June 9 contained
300 barrels, and some pets had been dismantled so that the trouble of
having to turn the fish out might be obviated.

The abundance of the whiting at that time and its nonutilization
prompted an inquiry into its possible food value and economic impor-
tance. According to the statements of the weir fishermen, there are
often 400 to 500 barrels of whiting in some nets at one time, and in a
single week as many as 2,000 barrels will be taken. Many of the fish
must be caught a number of times, for as long as the school remains
they continue to enter the traps. An estimated annual catch of 100,000
barrels would probably be below the actual figures.

The run of whiting in Cape Cod Bay usually begins iu the latter part \ ('
of May and coutinues about two weeks. The fish are in a spawning
condition at this time. There is also another well-marked ran in theJ
fall, Scattering fish ave taken throughout the pound-net season. ’l‘he\
tish thus obtained are usually from 18 to 24 inches long and weigh about
2 ponuds, although many smaller fish are taken.

It may be said that practically no use is made in the Cape Cod region
of the whiting in a fresl state. A few are at times shipped to New
York where they bring the same price as haddock, and to Boston where
there is little market for them; small nubers are used for lobster
bait. The opinion is unanimous as to the exccllent food ualities of
the whiting in a perfectly fresh condition. The flesh is very sweet and
palatable, and the fish is generally regarded as equal to cod, haddock,
and hake, and, by some, preferred to those fish. The fish is by some
persons considered too soft to bear shipment well, with the present
methods of preservation; others, however, say that when properly iced
it keeps as well as any other fish. Objection is made to its use fresh as
bait in the line fisheries on account of its softness.

In this region the whiting is generally regarded as a nuisance. Its
advent interferes with the run of better fish, such as mackerel and I
herring, and no large catches of the latter are made while the whiting
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remain., A great many are killed in emptying the nets, and the dead
bodies often thickly cover the shores and bottom. They are also
destructive to the nets, owing to slime which accumulates on the twine
when large numbers of fish are crowded into the pounds.

Small quantities of salted whiting have been prepared for sale at
Provincetown and other places on Cape Cod, although most of the fish
thus preserved have been for home consumption. My, Henry T, Lewis,
of Provincetown, pickled SO barrels of whiting in 1892 and sent them
to Cayenne, South America, on a whaler, where they sold for $7 per
barrel. In 1893 it was his intention to prepare several huundred barrels
for the West Indian or South Awmerican trade.

When split and pickled the fish keep well, retain & good color, and
will bear shipment to the tropies. When dry-cured, however, they
become very hard, turn yellowish, owing to the oil they contain, and
lose their market value.

Mr. Morgan, of South Truro, a fish-canner of much experience, states
that the experiments made in canning whiting have shown that the
fish is not well suited to that method of preservation; the flesh is
flaky and breaks up in the canning process.

The possibility of utilizing whiting for salting was suggested, and it
seemed probable that in Central and South Amcrica a market might be
created for this cheap fish. It was, therefore, determined to secure an
expression of opinion from a number of dealers and to have some sain-
ples of salted whiting prepared for a distribution with a view to test
their edible qualities. Mr. W. A. Wilcox, agent of the Commission, who
was then in the Cape Cod region, was instructed to make arrangements
for the preparation of the fish, and Capt. Atkins Hughes, of North
Truro, was engaged to select and cure them. 1t was intended to have
them prepared in a number of different ways—as pickled, kench-cured,
and smoked—but it was found feasible to have ounly the pickled fish
prepared. Through some misunderstanding, the fish intended for
pickling were not eviscerated and split in the best manner, and the
samples presented a less inviting appearance than might otherwise
have been the case. Several hundred pounds were distributed in
Gloucester and Boston by agents of the office, and at the same time
the following letter, in which the objects of the inquiry were explained,
was addressed to the principal firms by the Commissioner:

‘The United States I"ish Commission is desirous of securing an expression of your
opinion as to the economic value of the fish known on the New Iinglund coast as
thoe whiting, silver hake, or Old England hake. As you are doubtless aware, it
occurs abundantly on our shores, and is tuken in large quantities in traps and pound
nets. Owing to real or supposed difficultics in shipping it to market in a fresh con-
dition and the low price which it commands, only small quantities are utilized for
food purposes, und in many places it is regarded as a nuisance. It bas occurred to
me that the financial condition of many of our fishermen might Lo materially
improved if means could be devised to utilize the whiting, either in a fresh or pre-

pared state; and it is with u view to secure the benefit of your experience and advice
in this matter that this communication is addressed to you,
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1 am aware that efforts have long ago been made to introduce this fish into com-
merce aud give it a permanent place in our fish trade; that prior to tho oxpiration
of tho reciprocity treaty there was a limited trade in salt whiting with the British
Provinees, and that small consignmonts of this fish have in recent years been sent
to Brazil, tho West Indies, and other places; but there has probably never been a
better opportunity to make profitable nse of this wasto product than is now afforded
by the reciprocity relations ostablished between tho United States and various other
countries.

The Commnission has recently had prepared at North Truro, Mass., a quantity of
pickled whiting with a view to submit them to the principal dealers in Boston,
Gloucester, and elsewhero and have their edible and commercial qualities deter-
mined. It is the inteution to continue the inguirics and to ascertain the value of
the fish for smoking, canning, etc. Within a short time an assistant of this oftice
will wait upon you and present to you samples of the fish. Permit mo to ask that
you will kindly examine them and favoer me with a written statement of yonr views.

The principal points on which your opinion is desired aro the following:

(1) The commercial importance of whiting prepared like tho samples.

(2) The food value of the whiting in a dry-salted and pickled state as comparod
with (1) cod, (2) hake, and (3) haddock.

(3) The commercial value of dry-saltel and pickled whiting in the United States
and Canada, and the possibility of renewing a market for it in the latter country.

(4) The commercial vatue of dry-salted and pickled whiting in the West Indies,
Brazil, and othber South American countries, and the possibility of establishing with
them a remunerative trade.

(5) The food and economic value of smoked whiting; its comparison with smoked
herring.

(6) The feasibility of preparing boneless whiting to supply a demand for chéap
boueless fish.

Of the large number of responses received and variety of opinions
expressed, the following, chiefly from leading firms of Boston and
Gloucester, will be sufficient to illustrate the different views euntertained
regarding the special points referred to in the eiveular lettor:

[Leonard A. Treat, wholesaloe fish-dealer, Boston.)

Tho rank of whiting, cither in a dry-salted or pickled state, as compared with cod,
hake, and haddack, wounld be about fourth. There would be no difficulty in renew-
ing a market in Canada for whiting, and also for hake, haddock, and cod, if it wero
not for the tremendous duty on all our goods going into Canada, Give us reciprocity
with Canada aud there will be no question about a market for whiting and a groat
many other of our fish products. Smoked whiting would take its place in oconomio
and food value alongside of smoked haddock and hake; it would be better than
hake, perbaps not guite as popular as haddock. It is entirely feasible to market
boneless whiting. It has boen doue and is boing done whenever the whiting is put
on the market at a lower price than hake. If whiting can bo cured and marketed
at a competing prico with halko, it will find a place at ouce in the various markets of
this country, As tho years would roll around it would become more and more popular
s its valuo hecame known, and ultimately would, in our epinion, rank fully up with
eusk and haddock, if not equal to medium cod. This fish has but to be known to
be appreciated. What might be done with the fish abroad is, in our opinion, an
unknown quantity, a mnere conjecture, as the value of our reciprocity rolations with
?he various countries to the south of us has not been of such magnitudo as to give
ita passing notice. ‘The truth of the matter 13 that it costs us so much to produco
our goods here in this country, as compared with Canada, that notwithstanding
the apparent advantage of our reciprocity relations with Brazil, ote., Cunada and
Newfoundland still hold the trade. Reciprocity in fish has not, so fur ns we know,
materialized to the financial benefit of our salt-fish trado,
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(Frederick ¥. Dimick, secretary Boston Fish Bureau.]

I have had a fow of the silver huke which you sent me cooked and placed on my
table. 1 found them very good eating, tasting very much Jike salt codfish. They
were propared for the table in the same way salt codfish usually are. There is a
taste to them, however, that one who eats much codfish easily discovers, but I con-
fess that I could hardly tell the difference.

[Tohin Pow & Son, outfitters and wholessle fish-dealers, Gloucestor.,

We have carefully considered your inquiry in regard to the whiting, or 0Old Eng-
land hake, as we call them, They are quite common in the market as cheap fresh
fish, but without any demand otherwiso. In regard to their valno for general trade
as cured fish, we have douhts of their being handled with any suceess in any direc-
tion. They are of a long, slender, soft nature, very expensive to handle as far as
labor is concerned. Iresh, they equal the hake in most ways of cooking and to
some minds are as desirable as the haddock or cusk, but do not compare with the
cod. Dried, and salted espocially, they wounld e so thin and unattractive that they
could not be sold for a price that they really wounld cost after the labor and expenses
were put upon them. ILifforts have heen made years ago to handle them in different
directions, but without success. The common hake, which is of a better substance,
being harder, are much proferred to the whiting in quality and are much cheaper to
handle. The common hake has a large liver, valuable sound, and considerable pea
[spawn], all of which are of commereial worth, The cost of the common hake
dressed and salted, after croditing the valne of livers, etc., is much less than the
whiting. We wonld angwer your specific inquiries, thercfore, as follows:

The commercial importanco of the whiting as prepared in your samplo, namely,
in pickle, would be very small, indeed, and it is doulLtful if any considerable market
conld be obtained for them. We do not think a market could be found in either the
United States or Canada at a remuncrative price. The whiting being of such a soft
nature we think it would be impossible to process them in any way, either by smok-
ing or canning, as it would leave a soft substanco of very small value, for whichit
would be hard to secure o market. They are not very fat and would not smoke, as
do the lerring, and keep for transportation, though lightly smoked for inmediate
consumption they are very good, but even then without much commercial value.
Weo have made no attempts at skinning or bouing them, but think as the skin is quite
tough and the flesh very soft the flesh would be torn and ity worth proved very slight.

[Oscar Andrews, with Benjamin Low, wholosalo salt-fish dealor, Gloucester.]

You have asked my opinion as to the introduction of whiting to the trade of this
conntry for export. I was one of the partners of the house of Andrews & Co., who
were in tho shipping business in this city from 1878 until 1888. We did quite a busi-
ness in Canada from 1881 until the expiration of the treaty in 1885. Tun 1882 wo
introduced the whiting to that trade and sold several hundred barrels pickled. They
soomed to give perfect satisfaction in overy case. At any rate, the parties who first
took hold of them ordered ngain and again.  'We prepared them in exactly the same
way as codfish, splitting nud salting them in precisely the same way. The second
year wo split them on the backs, as we do mackerel, and it made trouble for tho rea.
gon that they hurt near the bone. This was our own fault; we should have let good
enough alone. We did not try to introduce these fish to the trade of the United
States in 1882, a3 Canada took all that we prepared, and we could really have sold
many more than we did there if we had salted more down while the school was on
our coast. I think there is n party in this ¢ity who has been canning them for sev-
eral years. There are no better eating lish than whiting. ¥very person who has
ever eaten one of them broiled will agree with me on this point. They would make
a very nice smoked fish, and would really be fur superior to finnan haddie, but unfor-
tunately they aro a summer fish and would sonn spoil if shipped any distance, As
dried fish they would bo o failure, for, owing to having a little fat in the flosh, they
yust very quickly. 1 should say on the whole that whiting shipped fresh, packed in
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ice, canned, or packed in barrels or small packages as pickled fish, would prove to be
of great commercial importance. )

{Lyon, Dupuy & Co., wholcsale salt-ish dealors, Boston).

In regard to the valne of whiting, we would say that our business with fish being
confined entirely to the export trade to the West Indies, we can best give you our
idea of the whiting as regards its value for shipping to such tropicul and gemi-
tropical countries. The fish fit to ship to such countrics must be ablo to withstand
a certain amount of hot weather, and weo consider the whiting as being too soft to
successfully do this, and much inferior to codfish in this respect. Weo consider that
codfish would be so much preferred that uo difference in prico would cause whiting
to be used in onr trade. The meat of tho whiting is so soft, watery, and tender that
the skin can not be removed, and they are theroforo uscless as bLoneless fish., On
account of these qualities people donot like the fish and will not buy them and dealers
will not handle them, 7Therefore, their food value as compared with cod, haddock,
etc., is not 8o great, especially as the latter are canght in suflicient quantities.

[Capt. Atkins Hughes, weir fisherman, North Truro, Mass. ]

A8 o food-fish, fresh, there is no ground fish that is botter, in my opinion. As the
weir men give thom to anyone who comes for them, there are a good many eaten in
this place and ’rovincetown. At some places on the Massuchusctts coast, tho fish-
dealers protested so much against this praciice of the weir men, on the ground that
it injured their bLusiness, that the fishermen had to abandon their gouerosity. I
ention this to show that the whiting aro guod fish and would be more generally used
if the common people could get them. Their keeping qualitios fresh are as good
48 any fish we ship away in ice. In 1893 not more than 200 or 800 barrels of whiting
wero utilized in the Cape Cod region, abont 100 barrels being salted at Provincetown
and the remainder shipped to tho New York market. A good many whiting are now
taken to Boston and sold to peddlers, but the regular dealers do not huudle them.

{James (. Larr & Bro., wholesale fish-dealers, Gloucester.]

We are able to state from practical experience that the whiting is only tit for use
fresh or pickled for immediute congumption. We split and salted 3,000 pounds in
1891, carried them in sult pickls three nmonths, and found upon examination they had
shrunk in weight nearly one-hulf, and were turned a yellowish straw color on their
faces. Weo soaked, dried, and smoked the lot, and when cured they wora worthless,
boing like cardboard, dry and shriveled up, worthless for food, In caus they do a
little better, but thers is so much water in the fish that contents of cans got mushy,
and wo do not consider it profitable to use them.

[I1. X&. Woodward & Co., wholesalo fish-dealers, Boston.]

The silver hako or whiting in our judgment cau only be used when split and salted
oxactly as hake are. In that state could bo sxported samo as hake, and might also
be dressed for clicap boneless fishi. We thiok of no other way of utilizing it.

THE FRESH-WATER PLEARL FISHERIES.

In December, 1893, negotiations were opened with Mr. George F.
Runz, the well-known gem expert, with a view to have him make a
thorougl investigation of the frosh-water pearl fisheries of the United
States and prepare a report on the subject for the Commission,

While the taking of fresh-water pearls 15 not a branch of the fish-
eries which possesses great linportance because of the nwmber of per-
sons finding omployment or the capital invested therein, the industry
Dosgesses much interest and the value of the output is in the aggregate
large, The absence of even gn approximately complete agcount of the
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extent, methods, and other features of this fishery, and the opportu-
nity of having the subject investigated by one so well informed as Mr.
Kuuz and at a purely nominal expense, were taken into consideration.

Mr. Kunz was already in possession of a large amount of importaut
unpublished material which he had been gathering for many years.
This was freely placed at the disposal of the Commission and served
as a valuable basis for the future inquiries. Mr. Kunz also had access
to the extensive records of Messrs. Tiffany & Co., the well- known New
York jewelers, with whom he is associated.

In order to bring the mutter up to date and secure uniformity iu the
information obtained, a eircular form was prepared for Mr. Kunz’s use,
and sent out by him to all persons who had within recent years engaged
- in the pecarl fishery or in buying and selling the pearls. The topics
sought to be brought out by the schedule were as follows:

The pearl-bearing mussels:
Nature of stream in which found; kind of bottom; character of water.
Geological character of the district as to rock, soii, cte.
General abundance of mussels.
Size, shape, and position of the mussel beds.
Local nates of mussels.
Habits of mussels.
Enemies and fatalities to which mussels are exposed; nature and extent of
destruction by muskrats, hogs, freshets, etc.
Size, shape, and color of mussels.
Species of mussels in which pearls are most common.
Proportion of mussels in whicli pearls occur.
Sizes, or other poculinrities, of shells in which pearls are found.

The pearls :
Nature and origin of pearls.
Pogition in mnssel.
Size, shape, and color of pearls.
Relativo value of pearls in different sizes, shapes, and colors.
Markets for pearls. ’
Prices for pearls.
The fishery :
Method of taking the inussels.
Description of apparatus used in taking mussels and in opening the shells.
Methods of extracting the pearls.
Treatment of pearls when found.
Vtilization of mussels after extraction of pearls or after opening.
Principal occupations of” mussel fishermen.
Statistics of fishery in 1893 Fishermen, boats, apparatus, pearls.
Statistics, complete or partial, for previous years,
Period when penrl fishing was of’ greatest importance in district.
History of origin and growth of fighery.
Exhanstion of mussel beds; canses, rapidity.
Do exhansted bods becowmoe replenished, and in what timo?
Is State protection of beds desirable or necessary ?

The inquiries were begun in February, 1894, and by tbe close of the
fiscal year, when they were still in progress, much interesting and useful
data had been secured. The completion of the inquiry is expected dur-
ing the next fiscal year.

THE MENIIADEN FISHERY.

In the report of the division for 1892 reference was made to the
desirability of undertaking a speeial inquiry regarding one of the con-
troversial points that had arisen in the menhaden fishery, namely, the
extent to which other fish besides menhaden are taken in the seines.



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 161

The plan proposed contemplated the assigument of agents to menhaden
vessels fishing from various points on the coast, and the recording of the
detailed results of each seine-haul during the season.

By the opening of the fishing season, in May, 1804, arrangements
bad been perfected for conducting an inquiry in accordance with the
Dlan suggested in the report cited. The limited force available for this
work, owing to the prosecution of exteusive field inquiries in the Great
Lakes, necessitated a curtailment of the original plan to the extent of
making continuous observations on only two menhaden vessels, A
number of menbaden firms consented to the use of their vessels, when
the purposes of the investigation were made known. The offers
accepted were those of Messrs. Luce Brothers, of Nianti¢, Coun., and
Mr, A. J, Morse, of Hoffman’s Wharf, Va., the former tendering the
use of the steamer Arizona, of 103 tous; the latter the steamer J. W,
Hawkins, of 125 tons. Mr., C. E. Latimer, a former employee of the
Commission, was appointed to duty on the Arizona, and Mr. B. T.
Locke, field agent, was assigned to the J. W, Hawkins. Owing to sick-
ness, Mr. Latimer’s services were discontinued shortly after he entered
on the work, and Mr. W. P, Hay, teacher of zoology in the Washington
High School, took his place.

Up to the end of the fiscal year the inquiry had progressed satisfac-
torily, and the indications were that by the close of the season more
detailed and reliable information than had ever before been collected
on this subject would be in the possession of the Commission.

SALMON IN COAST WATERS AND AT SEA.

A paper entitled “Notes on the capture of Atlantic salmon at sea
and in the coast waters of the Tlastern States” was issued in pamphlet
form in May, 1894. The purpose of the article was to record some of
the results of salmon culture, as evidenced by the capture of salmon
in places remote from the rivers in which fry had been deposited; to
Solicit information from offshore and coast fishermen concerning the
taking of salmon in their nets, and “to bring to their attention the
opportunity they will thus have of increasing the knowledge of the
movements of the salmon, of aiding in the determination of the results
of fish-cultural operations, and of ultimately, if not immediately, bene-
fiting themselves by supplying information that will conduce to the
ost effective application of artificial methods.”

An edition of 500 copies of the article was printed. The paper was
Sent to persons engaged in the mackerel, menhaden, and other ocean
fisheries, and to the operators of pound nets, traps, and other shore
apparatus in the New England and Middle States, accompaunied by a
¢ircular letter from the Commissioner directing attention to that part
of the paper in which information was solicited.

Already numerous replies have been received recording the occur-
Tence of salmon on various parts of the coast, and it is expected that
n the next two or three years much valuable material will be obtained
in this way.

¥ R, 04—-11
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INQUIRIES AT BOSTON AND GLOUCESTER, MASS,

The nature of the services performed by the local agents of the Com-
mission at Boston and Gloucester has been fully explained and the
importance of these inquiries has been referred to in previous reports
of the division. At nominal salaries, Mr. F. F. Dimick, at Boston, and
Capt. 8. J. Martin, at Gloucester, have continued to render efficient
service and to procure accurate data showing the operations of a large
part of the New England fishing fleet.

The following table, based on Mr. Dimick’s returns, shows that in
the calendar year 1893 67,595,289 pounds of fish, having a value to the
fishermen of $1,593,902, were lunded at Boston by American fishing
vessels, in addition to whlch considerable quantities of lobsters, clams,

-and other products were received. More than half the aggregate
"weight of the fish landed represented haddock; of this species, over
. 31,229,000 pounds, valued at $658,000, were brought in. Of cod, the

next important fish, over 16,000,000 pounds, worth $451,000, were taken.

‘ The receipts of hake were 11,690,000 pounds, having a value of over

$133,000. Georges Bank was the principal fishing-ground resorted to
by vessels landing their fares at Boston; this famous bank yielded
over 17,000,000 pounds of the fish shown in the table. The South
Channel grounds are credited with over 13,600,000 pounds. Other
important bauks were Cashes, Jeffreys Ledge, Middle, La Have, and
Western. Detailed figares for the different species and grounds are
given in the table,

Summary by ﬁahmg-g:oundu of certain fishery products landed at Boaton, Mass., in 1898
by American fishing vessels.

No. of

trips Cod. Cusk. Haddock,

Fishing-grounds. from

each — T —

ground.| Pounds. | Value. Pounds. , Value. | Pounds. | Value.
I

Eastof 86° W, longlt,ude

La Have Bank 1&13 1,368,000 | $36, 989 539, 500 $7,658 | 1,125,700 - $22,650

Western Bank .. .- 823, 300 21,194 185, 000 3,233 212, 400 3,819

Cape Shore............. 47 607, 500 14, 820 163, 700 2,448 841, 400 8,818

Gulf of St. Lawrence.. N RSN O IRTRUR IEUTR Sl FRUTR R
Westof 68° W. longitudo: . .

Browns Bank .......... 46 643,000 [ 13,198 150, 500 2,225 904, 000 14, 511
Georges Bank. - 547 | 4,221,700 | 122,145 698, 200 8,815 | 10, 524, 800 230, 647

Cashes Bank .. 188 [ 1,117,600 | 31,630 | 1,524,400 | 22,533 | 1,283, 60 24,616
Clark Bauk . 6| 62000 1.285| ' 10 000 200 | ' 72] 000 1,735
Fipponies Ba 14 48,400 1,663 23, 500 209 82, 000 1,718
Tillies Bank. 7 X bo! 1 I N 35, 000

Ipswich Ba, 72 222, 800 6, 633 1, 000 13 286, 500 7,184

Jeffreys Ledg:
Middle Bank..
Oft Highland nght

215 653, 800 17,048 118, 000 1,605 | 1,258, 800 25, 555
Off Chatham ........__. 81 172, 000 4, 690 8, 000 113 707, 7 14,158
S'outh Lhnn{)el ......... 5638 | 3,278, 000 87, 807 383, 300 6,150 | 7,308, 700 145,263
I:, antucket Shoals...... 74 683, 000 20, 206 3,400 43 461,900 7,679
Shore, general.......... 779 841, 290 26, 240 149, 300 2,398 | 1,680, 200 37,732

Total............... 3,826 | 16,075,200 | 451,200 | 4,237,650 I 62, 403 i 31, 229, 350 658, 208
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Summary by fishing-grounds of certain fishery products landed at Boston, Mass., in 1898
by American fishing vessels—Continued.

Hake, ! Halibut, Pollock.
Fishing-grounds. =
Pounds. Value. Pounds. Value. Pounds. Value.
Eagt of 66° W. longitude:
La Have Bank.......... 80, 000 88, 530 151,100 | $14,808 128, R0O 81,701
Western Bank.......... 301, 500 3,315 747, 500 75, 065 30, 500 481
Cape Shoro ............. 230, 100 2,850 30, 650 2,489 30, 800 521
West of 66° W. longitude:

Browns Bank........... 107, 000 1,183 71, 600 8,411 13, 600 287
Georges Bank .......... 1,272, 100 14,845 202, 910 20, 593 64, 100 978
Cashes Bank ........... 2, 302, 400 27, 880 13,040 1,309 47, 000 690
Clark Bank............. 49, 500 556 3, 500 270 |ieevenncncccni]ooanconans
Fi pponies Bank ........ €7, 000 860 8, 500 508 3,800 54
Tillies Bank............ 17, 500 188 [ceocecvcnnnceilianeannnn 1,000 15
Ipswich Bay... . 21, 700 247 400 40 1,000 10
Jetfreys Luage. 1, 449, 100 15, 531 3, 260 304 211, 850 2,048
Middle Bank ...... 1, 142, 600 13, 491 6,435 593 @5, 950
Off Highland Light 560, 900 8, 627 11, 385 1,151 20, 900 283
Off Chatham .... 94, 000 931 2,182 8 0 56
South Channel.. 2, 484, 700 27,782 113, 450 11, 995 84, 500 1,005
Nantucket Shoals . , 700 82 ‘ 400 22,600 349
Shore, gsporal .......... 695, 300 8,500 | 10, 200 1,111 138, 500 1. 635

Total covvrnrnrinnnnn 11, 580, 400 133,871 II 1,374,452 [ 139,012 8809, 200 12, 063

l Mackerel. [ [
—— Other fish. | Total.
Fishing-grounds. | Fresh. Salted. |

I’ounds.!anue.; Pounds. | Value. |[Poundas. | Value.| Pounds. | Value.

East of 66° W. longitude:

La Have Bank......... [ PN FPPPOR RN PR PR 4,003,100 $02, 835
Western Bank....ccovaefoverenraca]eccceanefeorerococclonmianas 225 $14 | 2,310,425 107, 121
Cape Shore .... 316,400 |$17,207 [..ooeeeefennnn.. 1, 620, 550 49,159
Gulf of 8t, Lawronce.. evesnes 05,000 [ 4,788 [..evioenfecennnn 43, vov 4,788

ost of 662 W, longitude:
Browns Bank .......... 0 135 | 1,783, 700 39, 820
Genrges Bank .......... - .. 17, 040, 136 403, 098
Cashes Bank ..oceuv... 6, 208, 540 100, 312
Clark Bank............. . 4,045

Fii?enlhs Bank ........ 231, 200 5,102
Tillies Bank..... . 66, 000 1,382
?swlch Bay... 533, 400 14,127

offroys Ledge. 5, 066, 005 97,132

Middle Bank ........ .
Off Highland Light

Off Cbatham............ 1,074,132 | 22,878
South Chunnel.......... 13,660,050 | 280,830
Nantucket Shoals ...... .- . 1, 209, 500 28,806
Shore, general.......... 470,100 | 86,981 { 696,100 | 47,371 | 358,717 |17,436 | 5,036,707 | 179,503

Total ...oveuennnne. 503,300 | 39, 252 |1,o17'j 500 | 60, 360 | 618,147 |30, 518 [67, 595, 286 | 1, 595, 903

The receipts of fish at Gloucester in 1893, landed from American
fishing vessels, consisted of 29,478,000 pounds of fresh and 45,322,000
Pounds of salt fish, valued at $2,503,000. Over 38,500,000 pounds, or
more than half the total receipts, consisted of fresh and salt cod, the
8alt cod amounting to about 34,000,000 pounds. The value of the cod
at first hands was $1,145,000. The next important fish was halibut,
of which 8,418,000 pounds, worth $656,000, were landed. Hake were
taken in about the same quantities as balibut, but their value was
Tuch less; 8,400,000 pounds, valued at $59,000, are shown in the sta-
tistics. Of mackerel, 7,716,420 pounds, with a value of $503,887, were
received. The most prominent fishing-grounds visited by {he Glouces-
ter vessels are the Grand Banks; here over 19,000,000 pounds of fish,
having a value of 8572,000, were caught. Georges Bank yielded more
than 14,100,000 pounds, valued at $492,000. The details are shown in
the following table, compiled from statistics furnished during the yeat
by Capt. S. J. Martin. ’
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Summary by ﬁshing-grounda of certain fishery
1898, by American fishing vessels.

oducts landed at Gloucester, Mass., in

Fishing-grouuds.

p8

No.of tri
from each
ground

Cusk.

Fresh.

Pounds. | Value.

Salted.

.| Pounds. ! Value,

East of 66° W. longi-
tude:

La Have Bank......
‘Western Bank .....
Querean Bank......
Mieaine Bank......
St. Peters Bank....
Green Bank........
Grand Bank.. .
Canso Bank .
Cape Shore.........
Gulfof St.Lawrence
Ioelaml and Green-

92 | 431,000 |88, 367
550

West of 66° W. longi-
tude:

Browns Bank ......

German Bank.

Georges Bank.

Clarke Bank ..

Cashes Bank .

Fippeniea Bank, ...
dle Bank..

Jeffreys Ledge
F Che L
South Chaunel.....
Nantucket Shoals..
Shore, general......

5
1,415 | 686, 007 21 350

2, 643 |3, 715,417 |82, 748

11,767,272 | 421,417

135,000 | 3,040

Grand wm....;s.na 4,178, 417 |91, 745

0.:3 056 ,4 872,120

173,600 | 3,774

Fishing-grounds.

Haddock.

Fresh.

Salted.

Pounds. l Value.

Pounds. | Value.

East of 66° W. longi-
tude:

La Have Bank.

Western Bank

Cape Shorve ..

Iceland and

land .....

Total...........

‘West of 66° W.longi-
tude:
Browns Bank..

Georges Bank..
Clarks Bank... .
Cashes Bapk........
Fippenies Bank....
Middle Bank.......

Platts Bank........ .

Jeffreys Ledge .....
Off Cbhatham........
South Channel......
Nantucket Shoals ..
Shore, general ......

271,000 | $2,586

38,300,  $367
14, 500 ( 182
47,500 | 549

72
133, 880 2. 098

2, 359 -430 24 111

51,559 | 190,500 2,101

2 635. 430 | 26 742

50'432‘| 238, 000 2,740
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Summary by fishing-grounds of certain fishery products landed at Gloucester—Continued.

Fishing-grounda.

Halibat. l Mackerel.
Fresh. Salted. Fresh. II Salted.
Pounds. ! Value I’ounds.] Value. | Pounds. | Value. Pounds anluo

Last of 68° W. longi-
tude:

ape Shore
ulfof St. Lawrence
Icelnml nnd Green-

705, 935
.1, 251, 844
2, 532, 720
83, 000
197, 980
48, 400
874, 225

122,250 |

7,257

[
|

2, 823, 000 [$153, 825
750, 400

53,108

5,807, 354 | 474, 804

1, 829, 000

107,190

West of 66°W.longi-
tude:

Browns Bank....... 8,900 , 548 |ieencesanifevenncnaan ceneanen
Georges Bank .. 753,026 | 72,218
Cashes Bank ... 12, 600 783
Middle Bank ... 3,520 340
Jeffreys Ledge . 160 16
Off Chath8m. .ceoveefveneceonafoacnaann,
Nantucket Shoals .. 3,900 347 OIS RO
Shore, general ......|-.eeceeeacfoecnireniiaaiinnandacnioe. #3,206°|3, 058, 400 | 283, 802
Total cecenvn-nnn 782,105 | 74,252 y 3,205 4,093,600 | 293, 749
Grand total. ....|6, 580, 458 | 549, 056 |1, 820,000 | 107,100 | 48,420 | 3205 ]7,607, 000 500, 082
T Pollock. Other flsh.
Fishing-grounds. ; Fresh. Salted. Fresh. Salted."
; Pounds. | Value. | Pounds. | Value. | Pounds. | Value. | Pounds. | Value.

East of 66° W. longi-
tude:

La Have Bunk

Iceland and Green-

land

Weat of 66° W. longi- |
tude:

Browns Bank

Georges Bank ..

J eﬂ'mys Ledge.

Off Chatham ...

South Channel.

2, 398 126 s

79,384

...........:2,564.420

18,851

423,490

8,005 | 834,400

9,394

Grand total

2. 564, 426
!

18,851

161, 000

427, 080

3,455 | 830,600

9,520




166 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Summary by fishing-grounds of certain fishery products landed at Gloucester—Continued,

All fish.

Fighing-grounds. Fresh. Saited. Total.

Pounds. Value. Pounds. | Value. Pounds. Value.

East of 66° W, longitude: .
La HaveBank...coeveuivaaa.. .. i 2,416,535 | $77,077 571,770 | $20,522 | 2,988,305 807,509
Westorn Bank....... - l 1,333, 844 98, 066 495, 900 14,672 | 1,829, 744 110,738

Quereau Bank........ ! 2,534,720 | 222,140 442, 200 12,036 | 2,076. 980 234,176

Misaine Bank ....... ] 63, 000 2, 655 32, 000 1,040 05, 000 3. 695

St. Petors Bank........ . ‘ 197, 980 14,131 26, 000 T34 223, 980 14, 805

Green Bank ..... l 48, 400

4, 542 2 .
72,132 | 18,166,955 | 500,400 | 18,041, 180 672,581
-- 867, 480 24,361 867, 480 24,361
3,086,830 | 190,201 | 4,047,830 191,788
1,859, 730 79,513 | 1,659,730 74,513
-] 1,845,800 | 103, 33’57 1, 845, 900 103, 327
4

Grand Bank. 874,225

Canso Bank . .-l
Cape Shore..........
Gulf of St. Lawrence

p<]

Iceland and Greenland

Off Newfoundland 122, 250 7.257 15, 000 , 250 1.
Total .enerverceninannnnnnn.. ] 7,651,054 | 407,587 | 28,109,825 | 047,340 | 35,701, 779 | 1, 444,927
Weat of 660 W. longitude: | i |
Browns Bank......c.ciecvean... | 693, 400 9, 505 188, 800 5, 526 882, 200 15,031
German Bank ....... .- 30, 000 b3 B 30, 000 255
Georges Bank ... 3, 853, 165 117,785 | 10,309,472 | 374,900 | 14,162, 637 492,751
Clarks Bank... 43, 000 673 1. .. . 43, 000 673
Cashes Bank. .. 12,128,550 | 135,554 |. 135, 554
Fippenies Bank 10, 000 95 . 95
Middle Bank... 183, 670 2,861 9, 753
Platta Bank ...cooviveniiiiiiofoomeoneaalianiiai, 1,747
Jefireys Ledge. 495, 360 5,771 5,771
Off Chatham......... . 26, 000 254 b, 387
South Chaanel....... 422, 500 4,405 3 4,405
Nantucket Shoals ... .. 53, 800 877 | 1,270,000 40,208 1 1, 323. 900 41, 086
Shore, general .....coiivvnaa... 3, 887, 063 48,587 i 5,050,300 | 297,013 | 8,946,363 346,510
Total ouoeeiiiiianiinnnan.. 21, 828,608 | 326,122 I 17,212,772 | 732,896 | 39,039, 380 | 1,059,018
Grand total................. 20,478,562 | 823,709 , 45,322, 587 |1, 680, 236 l 74,801, 159 I 2,503, 946
!

It is intended to prepare in a short time a special discussion on the
condition of the vessel fisheries of Massachusetts based on reports of
the local agents at Boston and Gloucester. Material is at band show-
ing, for a series of years (1889 to 18%4), the yield of different kinds of
fish on each of the important banks resorted to by the vessels landing
their fares in those cities, which, as has previously been stated, receive
fully seven-eighths of the offshore vessel catch of New Eungland.

REPORTS, SPECIAL PAPERS, ETC.

The published reports relating to commercial fisheries, issued from this
division during the year, dealt chiefly with special subjects connected
with the fisheries., A number of general reports, however, dealing
with the fisheries of important geographical sections, were in course
of preparation or of printing, and will be shortly published.

Among special data prepared by the division for use outside of
the regular reports were statistical tables showing the extent of the
tisheries of Maryland, for the Maryland Fish Commission, and printed
in its report for 1893; information regarding the American mackerel
fishery, for the Scotch Tishery Board, through the British embassy; a
large series of detailed tables relating to the salinon industry ot the
Columbia River, for the use of the Urited States Figh Commissioner
in a report to Congress on the condition of the industry.
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A list of the articles issued, with a brief notice of their character, is
as follows:

Report on the coast fisheries of Texas. (Report, 1889-1891, pp. 373420, pls,
12-27.)

This report is based on field inquiries conducted in 1891, and is sup-
plementary to the notice of the Texas fisheries contained in the report
on the fisheries of the Gulf States, published in the Bulletin for 1891.
The prineipal fisheries of the coast are first fully discussed, and then
the fisheries are reviewed by geographical divisions. The paper is
accompanied by 15 plates of the principal food-fishes of the coast
waters of the State.

The oyster industry of Maryland. (Bulletin, 1892, pp. 203-297, pls. L.VI-LXX1.)

The economic aspects of the oyster interests of the State having the
most valuable oyster industry are considered in this paper. A history
of the Maryland oyster-fishery from the earliest times is given, with
an account of the legislation enacted for its regulation, the oyster-
grounds, the methods pursued in oystering, oyster-culture, the oyster-
police and the oyster-revenue services, the transporting, packing, and
marketing trades, and detailed statistics of the industry. TFifteen
plates showing fishing vessels, boats, appliances, and methods, and a
colored chart indicating the position of the oyster beds, iccompany the
report.

The use of the proof sheets of this report was tendered the Maryland
Burcau of Industrial Statistics, and the entire paper was printed in the
report of that bureau for 1893.

The fyke nets and fyke-net fisheries of the United States, witli notes on the fyke
nets of other conntries. (Bulletin, 1892, pp. 299-353, pls. LXXI11-XC1.)

This article embodies the results of an original study of this group
of fishing apparatus which had been in progress for several years.
The tyke is one of the most generally used nets in the United States,
and is also found in nearly every other country baving important cotwn-
mercial fisheries. The paper defines the fyke mnet, gives the names by
which it is known, explains the principle of its action, classifies and
describes the different types, contains a geographical and statistical
review of the fyke-net fisheries of the United States, and concludes
with notes on the fyke net in other countries. In the fyke-net fisheries
of the coast and lake States, 2,300 persons are shown to have been
engaged, 25,700 nets used, and over 12,000,000 pounds of fish taken, the
Value of the catch being over $300,000. Illustrations of 40 types of fyke
nets employed in the United States and other countries are given.

Leonomic and natural-history notes on fishes of the northern coast of New

Jersey. (Bulletin, 1892, pp. 345-380.)

The commercial fisheries of the northern part of the New Jersey
Coast are of great importance, and angling from the shore and from
boats is also very extensively carried on during the summer months.
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The paper represents the personal observations of the writer during
parts of four years, and is chiefly based on a study of the pound-net
fisheries. P’ound mnets of this section are more prominent than any
other nets, and are the principal objects of the opposition to net fishing
which exists on this coast. The article consists of a general review of
the history and extent of the pound-net fishery, and of notes on the
abundance, movements, and commercial valueof the principal food-fishes
of the region. About 50 species are separately mentioned, and for all
the most important ones detailed figures are given showing the monthly
cateh in 1891 and 1892 at a pound-net fishery in Monmouth County.
Notes on the capture of Atlantic salmon at sea und in the coast waters of the
Lastern States, (DBulletin, 1894, pp. 95-99, pls.8 and 4.)

Some instances of tho occurrence of Atlantic salmon off the coasts
of Maine, Massachusetts, New Jersey, and Delaware are given in this
paper. The taking of salmon at places remote from the mouths of
rivers and off States having no salmon streams is of considerable inter-
est to naturalists and fish-culturists, in view of the information afforded
as to the oceanic migrations of this tish and owing to the efforts being
made to introduce it into new waters. Reference is elsewhere made
to this paper and to a special inquiry of which it served as a basis,

MISCELLANEOUS MATTERS, NOTES ON FISHERIES, ETC.

FISHERIES LXIIIBIT AT TIE WORLD’S COLUMBIAN EXPOSITION.

Opportunity was afforded the writer to inspect the exhibits of
foreign countries in the fisheries section of the ‘World’s Columbian
Exposition. A special study of the apparatus there displayed was
made. Some of the notes and sketches taken were incorporated in the
paper elsewhere referred to on the fyke nets and fyke-net fisheries of
the United States and other countries. The foreign fishery exhibits
which were especially noteworthy for their completeness or for special
features were those of Canada, Norway, Russia, New South Wales, and
Japan. These contained many objects offering valuable suggestions to
the fishery interests of the United States as to apparatus, methods,
preparation, and utilization of products, ete. The descriptive cata-
logues and reports issued by the Governments of Japan and New South
Wales relating to the fishery exhibits and to the fisheries and fishery
resources of those countries deserve mention.

Among the States whose official exhibits were worthy of special note
were North Carolina, Wisconsin, Pennsylvania, California, Oregon, and
Washington. Some of the foremost fishing States were, unfortunately,
either entirely unrepresented in the fisheries building or were repre-
sented only by a few individual dealers or manufacturers.

THE WORLD'S FISHERY CONGRESS.

This congress, one of a series of international gathermgs under the
auspices of the World’s Columbian Exposition, convened at Chicago
October 16-19, 1893. As chairman of the section devoted to the con-



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 169

sideration of the commercial fisheries, the writer entered into corre-
spondence with persons in this couutry and abroad with a view to
secure their cooperation and attendance. He also delivered aun address
on the condition of the American fisheries at the opening of the sec-
tion, presented papers on the southern spring mackerel fishery and the
statistics of the United States fisheries; compiled a report on the fish-
eries of Japan, based on the official catalogue of the Japanese exhibit,
and abstracted and arranged a paper on improvements suggested for
the British fisheries.

Tollowing is a list of papers relating to the economic aspects of the
fisheries which are printed as a part of the proceedings of the congress
as contained in the Bulletin of the Fish Commission for 1893:

Fish nets: Some account of their construction and the application of their
various forme in the American fisheries. By C. H. Augur.

The sea and coast fisheries. By Daniel T. Church.

Notes on the Irish mackerel fisheries. By W. 8. Green.

The fisheries of Canada. By L.Z.Joncas.

The fishing industry of Lake Erie, past and present. By C. M. Xeyes.

The exhibit of pearis at the World’s Columbian Exposition. By George ¥. Kunz.

Foul fish and filth fevers. By J. Lawrence-Hamilton.

Reforms and improvements suggested for the fisheries of Great Britain and
i{elnnd.l By J.Lawrence-Hamilton. (Abstracted and arranged by Hugh

. Smaith.)

Fishinﬁ in British Guiana. By J.J.Quelch.

Remarks on the maintenance and improvement of the American fisheries. By
Hugh M. Smith.

Statistics of the fisheries of the United States. By Hugh M. Smith.

The fisheries of Japan. Compiled by Hugh M. Smith.

Our ocean fisheries, und the effect of legislation upon the fisheries. By J.M. K.

Southwick.
The decrease of fish in American waters, and some of the causes. By A. M.

Spangler.
The past and future of the fur-seal. By J. Stanley-Brown.
Notes on the fisheries and fishery industries of Puget Sound. By James G. Swan.
The fisheries of the Virginia coast. By J.T., Wilkins.

INTERNATIONAL FISHERY COMMISSION.

In July, 1893, the writer accompanied Mr. Richard Rathbun, the
United States representative on the International Fishery Commission,
to points in New Brunswick, Nova Scotia, and Quebec. In addition to
the special inquiries of the commission, an opportunity was afforded
by personal observation to acquire a knowledge of the methods of tak-
ing and curing fish at some of thé most important fishing stations in
the provinces named. In November the writer accompanied the com-
mission to Gloucester, where several weeks were spent in interviewing
the mackerel fishermen.

MARKET VALUE OF THE CARP.

Notwithstanding the carp has for many years been abundantly dis-
tributed over a large part of the United States, and extensively culti-
vated for home consumption, it is only recently that the fish has had

_Sufficient abundance in public waters to warrant the prosecution of &
8pecial fishery or to give the fish a conspicuous position in the fish
markets of the country. Of late, however, large quantities of carp
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have been taken for market in Lake Erie and other lakes and rivers of
the interior States, and the fish is now regularly exposed for sale and
usually cited in the market quotations in all the large cities. The
decrease in the output of whitefish and lake herring in Lake Erie and
elsewhere has also had much to do with the rise of the carp as a
commercial figh.

Of the many States in which the carp is now taken for home supply
and for market there are few in which the inftroduction of the fish has
been more successful or in which it has attained greater commercial
importance than in Illinois. The stocking of the streams and ponds
of that State was accomplished some years ago by the United States
Fish Commission in cooperation with the State commission of Illinois.
The fish has rapidly propagated and distributed itself, and is now a
very important factor in the supply of fish food in the region, the
increase of the fish in the Illinois River being especially noteworthy.
The State fish commissioners in their report for 1890 refer to this fish
as follows:

The success attending the introduction of carp-culture in Illinois can not be
estimated in dollars and cents, and has never been fairly placed Lefore the people.
Adverse criticism has, in many instances, had tho effect of creating an undue pre-
judice against the fish, Tack of care and ignorance as to the methods of culture
have done much more to cause the impression that carp are not profitable to raise.
Still, the facts are that a very large number of those who prepared ponds for their
reception, and gave them ordinary care, are successfully producing & profitable
supply of fish every year as food, and good food, at a comparatively trifling expense.
In addition to this, evidences are numerous to show that our streams are full of
these fish, and they arc entering into the supply of food at almost e¢very point where
fish are taken for market. Hundreds of very large carp have been taken this season
from the pools along the Illinois River, and the fishermen report very large catches
from tho river itself very often. Thcse are the produet of the planting by the
commission of carp furnished by the United States I'ish Commission, in the public
waters of the State, a report of which plant, with list of streams planted, wuas pub-
lished in a former report.

The information at hand indicates that the Illinois River is perhaps
as well stocked with carp as any other stream in the United States.
Numerous instances might be cited of the wonderful multiplication of
the fish in the waters of the State, but a single refereuce to this river
will be sufficient to show the abundance of the fish and its commercial
importance. In August, 1893, Dr. S, P. Bartlett, field superintendent
of the United States Figsh Commission, brought to the attention of the
office the following information:

At Meredosia, Ill., in Morgan County, a shallow lagoon 6 miles long
and three-quarters of a mile wide at the average stage of the water
communicates with the Illinois River. This lagoon is known as Mere-
dosia Bay. In this bay,on August 9, a fisherman using a 900-yard
seine caught 25,000 pounds of carp averaging 7 pounds apiece. Some
of the fish weighed 20 pounds. On August 17 the same fisherman
gecured 12,000 pounds of carp in the same place. The fisherman
received from 7 to 10 cents per pound for the fish that weighed 7 pounds
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or over and 3 to 5 cents per pound for those under that size. He had
an offer from New York dealers for all the carp he could catch at the
rate of 34 cents per pound in rough state. .

The statistical inquiries of the Commission in the Great Lakes in
1894 disclosed a very large catch of carp in Lake Erie in the previous
year. In nearly every county bordering on the lake relatively large
quantities of carp were taken and sold, the aggregate catch being
627,000 pounds, valued at $16,245. The principal part of the yield
was obtained in the shallow water of the western end of the lake,
Erie, Ottawa, and Lucas counties, in Ohio, having the largest catch.
In Michigan, 41,900 pounds were taken; in Ohio, 581,360 pounds, and
in Pennsylvania and New York, 3,740 pounds.

TWO VOYAGES TO REMOTE FISHING-GROUNDS.

In the report of this division for 1891 mention was made of the trip
of 2 Gloucester vessel to Africa for mackerel. The continued scarcity
of mackerel in the western part of the Atlantic Ocean prompted
another experimental voyage of a Gloucester schooner to the coast of
the Old World. On June 22, 1893, the Nannie C. Boklin, of 124 tons,
after baiting with menhaden, sailed from Newport for Stavenger, Nor-
way, fitted with seines and lines suitable for taking the large mackerel
which are found on that coast. The vessel arrived at her destination
July 13, to find that the season had not yet opened. In a few days,
however, the vessel sailed for the fishing-grounds, which consist of two
banks lying between 120 and 160 miles off the coast. Some fish were
secured with the seine at the start, but later the more primitive method
of drailing was resorted to. The largest haul of the seine was reported
to be only 6 barrels. Unfortunately for the success of this venture, the
weather was unfavorable for fishing during most of thoe season, and
only a few fish were observed schooling, and the vessel was forced to
return home with only 59 barrels of mackerel. This small fare was,
however, larger than the average catch of the fleet on the United
States coast.

As exemplifying the sailing qualities of the new class of New England
fishing schooners, it may be mentioned that this vessel accomplished
the trip from Norway to Massachusetts—a distance of 4,400 miles—in
22 days, during a third of which time head winds were encountered. It
will be recalled that the famous racing yacht Valkyric required 30 days
to make a passage that was 800 miles shorter. The Bolklin is the same
- vessel whose seaworthiness was specially referred to in the report of
this division for 1891. A mackerel voyage to Norway made by the
Gloucester schooner Notice in 1877 was likewise unsuccessful.

The halibut fishing schooner Carrie W. Babson, 86 tons, of Glouces-
ter, in 1893 visited a region but rarely sought by United States fishing
vessels. The schooner sailed May 29 for Labrador and Baffin Bay.
In Davis Strait so much ice was met with that the fishing-grounds off
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the northern part of Labrador could not be tested, and the vessel sailed
for the west coast of Greenland, which was safely reached after the
experience of much difficulty in crossing Davis Strait. On the shore
of Greenland a comparatively good fishing season was passed, and the
vessel returned to Gloucester on October 5 with about 80,000 pounds
of fletched halibut, 21 barrels of fins, and 11 barrels of salmon and
salmon trout. The captain of the vessel thinks this region offers advan-
tages for profitable fisheries, and intends to resume his explorations of
the coast of Greenland and the region north of Hudson Strait.

BOSTON FISH BUREATU.

This is an association of persons engaged in the fish trade, chiefly in
Boston, Gloucester, and New York. In its aims and organization it
occupies a unique position in the United States fishing industry. Itis
primarily intended to furnish its members with reliable, prompt, and
private information regarding the catch, the receipts, and the general
condition of the fish trade, but the entire fishery interests of the section
are indirectly benefited, and it is, in fact, a fisheries intelligence bureau.
The Commission has for many years received the confidential daily
reports of the bureau. These contain much valuable information as to
the movements of the fishing fleet, the abundance of fish, the condi-
tion of the different branches of the industry, the state of the markets,
prices of fish, ete., and are very useful to the division. The annual
reports of the bureau, compiled by the secretary, Mr. Frederick F.
Dimick, while applying primarily to the New England vessel fisheries,
also contain much information on important fisheries of other sections
of the United States, as well as of foreign countries. -The statistical
and descriptive data with which these reports are filled make them
extremely valuable for reference.

PROPOSED WORK OF THE DIVISION.
FISHERIES OF THE MINOR INTERIOR WATERS.

The investigation of the fresh-water fisheries of the rivers and lakes
of the interior States, recommended in a previous report of the division,
can probably be undertaken during the next fiscal year. The recent
completion of statistical inquiries in all the coastal sections and in the
basin of the Great Lakes makes the canvass of these minor waters
opportune and desirable. It is anticipated that the extent of these
fisheries will in the aggregate be enormous, and that some very inter-
esting methods and apparatus will be found, of which little is now
known outside of circumsecribed limits. It will be the purpose of the
division to pursue these inquiries as means and time will permit, until
the fresh-water fisheries of each State and Territory shall have been
covered. The small force of agents available for the field work will
hardly be able to canvass the entire country in less than two seasons.
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PREPARATION OF FISHERY PRODUCTS.

The Commission receives numerous iuquiries as to the methods
employed in smoking, salting, canning, and otherwise preparing or
preserving fishery products for market. Tispecially in those sections
in which the fisheries are undergoing rapid development is there great
demand for information of this character. While the Commission has
from time to time published much bearing on this subject, the material
is scattered through a number of volumes and is not available for dis-
tribution. Even in the compreheusive quarto series of reports issued
by the Commission this matter was not especially considered.

It is therefore proposed that, at as early a time as practicable, this
division make a special investigation of this subject to serve as the basis
for a comprehensive, practical report, which shall contain descriptions
of the various processes of preserving fish and other economic water
animals in the United States. To these may be properly added
accounts of the methods adopted in other countries.

UTILIZATION OF WASTE PRODUOTS.

A topic of no little consequence to the commercial fishermen is the
proper utilization of their catch and of the by-products resulting from
the cleaning, curing, or canning of the catch. In nearly every impor-
tant branch of the fisheries there is more or less waste of products
having value as food, fertilizer, oil, etc. One of the most conspicuous
cases in which a disregard for the value of refuse products results in a’
great loss to the fishing interests is that of the salmon-canning industry
of the Pacific Coast. In this branch probably 20,000,000 pounds of
salmon heads, tails, trimmings, and viscera are annually thrown away,
which could, at a very slight cost, be converted into a high-class fer-
tilizer, and would probably yield considerable quantities of a valuable
oil. Numerous instances of this kind might be cited. In a previous
discussion of this subject! the following statements were made:

The increased attention paid to the utilization of refuse products of fish in some
parts of the United States, especially New England, where not many years ago they
were generally thrown away, marks an advance in our industrial life. Every waste
product of fish and other aquatic animals resulting from their cleaning, ouring, and
canning has a commercinl value in a crude state or after further manipulation, but
in most regions no regard is paid to anything but the actual flesh, and many thou-
sands of dollars are thus aunually lost to a class that is least able to afford it. As
one instance of the loss our fishing interests are yearly incurring, mention may be
made of the economis value of the roe of fishes as an article of food. Practically,
the eggs of only two species of fishes—the sturgeon and mullet—are utilized in this
country, but there is hardly a fish whose roe is not suitable to be made into a valuable
fmviar, whioh could meet with ready sale abroad as well as at home, and would be an
important addition to our fishery output, in that it would represeut the oxpenditure
of little time and money and the sacrifice of no additional fish. In the utilization
and appreciation of our resources we can emulate the Chinese to decided advantage.

i ! Remarks on the maintenance and improvement"of the American fisheries. Bul-
etin United States Iish Commission, 1843, :
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It is suggested that as soon as convenient,in connection with the
other investigation previously referred to, a systematic inquiry be made
in all the important fishing regions with a view to determine the
extent to which waste products are utilized, the methods employed in
so doing, the value of the secondary products, and to ascertain what
other waste material not now employed might be rendered of value to
the fishermen, Much information bearing on this subject is already
in the possession of the office, but it is only in a special investigation
that the matter can be thoroughly considered. The issuance of a report,
in which the value of the various secondary fishery products is pointed
out and the methods of preparing them for market shown, would be of
great benefit to a large part of the fishing population. Dr.J. Lawrence-
Hamilton, in a paper® presented to the World’s Fishery Congress, at
Chicago, in 1893, estimated that upwards of £2,000,000 (810,000,000)
annually is lost to the fishermen of the United Kingdon owing to fail-
ure to work up the waste fishery products; and it is known that in the
United States an immense loss results from this cause which could be
easily averted.

FISHERIES INTELLIGENCE BUREAU.

The success which has attended the establishment of a fisheries
intelligence service in Canada suggests the advisability of having a
similar bureau in the United States. There seems no reason to doubt
that great advantage would thus accrue to the coast fishing interests,
and that such a service would be almost unanimously welcomed by
fishermen, dealers, outfitters, and others.

The idea of a fisheries intelligence office seems to have first taken
practical shape in Norway, where the service has attained great per-
fection and is recognized as being of inestimable benefit to the fisheries.
The intelligence burean of the Canadian fisheries department is organ-
ized ou the plan of the Norwegian service, and is likewise regarded by
the fishermen as an extremely valuable aid in their work.

The following brief outline of the organization and functions of the
Canadian bureau is sufficient to show the scope and importance of the
work:

The headquarters of this service is at Halifax, Nova Scotia. About
40 observers in the principal fishing centers of the maritime provinces
communbicate with the main office by means of a telegraphic cipher-
code. The information conveyed consists chiefly of news concerning
the weather; the movements of the fishing fleet; the presence, move-
ments, and abundance of fish; the presence and abundance of bait,
and other data intended to facilitate the operations of the fishermen.
From Halifax the reports are sent out by telegraph to newspapers in

the ﬁshmg towns, and to local agents, by whom they are posted in con-

1Reforms und improvements su gested for the fisheries of Great Britain and Ire-
land. DBulletin United States Fish Commission, 1893.
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spicuous places, as weather reports are displayed in the United States.
The entire service is maintained at an annunal expense of $2,500, most
of which sum represents telegrams. The observers are usually light-
house keepers, customs officers, weather officials, and other employees
of the Government, who are paid very small salaries—815 to $25
annually—in addition to their regular compensation. In some places
fishermen, telegraph operators, and other private persons are connected
with the service, who receive tore pay.

During a visit of the writer to a number of the New kngland and
Canadian fishing centers in 1893 the importance of this subject was
brought to his attention in many ways, and the desirability of institut-
ing a bureau on the east coast of the United States, under the super-
vision of the Commission, was forcibly suggested to himn. TFishermen,
fish-dealers, and vessel-owners in Gloucester, Boston, and other fishing
ports, who voluntarily meutioned the matter or to whose attention it
was brought, spoke confidently of the value which such a bureau would
have in certain important fisheries; and it would appear that the whale,
mackerel, cod, herring, menbaden, halibut, haddock, and, probably, all
other ocean fisheries would be greatly benefited.

The New England and Middle States would chiefly profit by the
founding of such a service, although the vessel fishermen of the eutire
coast would receive valuable information. To properly equip the
bureau, there should be at least 50 agents located at suitable coast
points in each State, probably as far south as North Carolina, and the
employment of a number of observers in the Canadian provinces in
regions frequented by the Unitcd States fishermen would also be neces-
sary. DBy relying chiefly on the services of light-house leepers, life-
saving men, local fishermen, and others, to whom a nominal salary would
be acceptable for the slight aid rendered in addition to their regular
duties, the annual cost of the service would probably be under $5,000.
There are times each year when the daily saving to the fleetin time and
fish, through the information furnished by such a burean, would much
more than counterbalance the entire expense of the service,
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L.—REPORT OF THE REPRESENTATIVE OF THE UNITED STATES
FISH COMMISSION AT THE WORLD’S COLUMBIAN EXPOSITION.

SKETCH OY THLE BEXHIBIT.

The Commissioner of Fish and Fisheries was directed by the act of
Congress approved April 25, 1890, to join with the several Executive
Departments in the preparation of an exhibit illustrating the functions
of the Government at the World’s Columbian Exposition. The repre-
sentation of the Departments was intrusted to one member from cach
of them, and one from the Smithsonian Institution and National
Museum, as well as one from the Ifish Commission; these representa-
tives to constitute a board of management and control. The repre-
sentative of the Fish Comimission, nominated by the Commissioner
August 18, 1890, was Capt. J. W. Collins, assistant in charge of the
division of fisheries. Captain Collins tendered his resignation as rep-
resentative December 27, 1892, and Commissioner McDonald then
designated Dr. Tarleton II. Bean, assistant in charge of the division of
fish-culture, to succeed him.

No active work was undertaken until April 1, 1891, upon which date
certain employees of the Commission were detailed for special duty in
counection with the preparation of the exhibit, and such additional
assistants as were required were employed.

The building No. 210 Tenth street N'W., Washington, D. C., was leased
for the use of the Fish Commission exhibit May 1,1891. On August 13,
1891, the equipment of the building was reported complete, and W. P,
Saucrhoff was detailed to work, under Mr. Ravenel’s direction, upon
the preparation of fish-cultural apparatus, The building was given
up March 15, 1893, after the exhibit had been shipped to Chicago.

The general plan and scope of the exhibit were outlined by Captain
Collins, and, with the approval of the Cowmissioner, active measures
were soon after begun, with the assistance of E. C. Bryan, chief special
agent in charge of administration and fisheries; W. deC. Ravenel,
Special agent in charge of fish-culture; William P. Scal, in chargo of
construction of aquarium, and Dr. J. A. Henshall, in charge of the
angling exhibit. .

) Mr. Seal resigned his position as special agent in charge of the aqua-
rium December 31, 1892, and on the following day, upon the designation
by the Commissioner of Tish aud Fisheries, Prof. S. A. Forbes, director
of the State Laboratory of Natural History at Champaign, Ill., was
appointed to take charge of the aquarial exhibit. 1Ie was assisted by

F. R. 94 12 177
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Mr. L. G. Harron, who had supervision of the salt-water section, and
Mr. Alexander Jones, who superintended the fresh-water division.

Mr, Bryan severed bhis connection with the exhibit on January 10,
1893, and was replaced by Mr. Ravenel.

Dr. J. A. Henshall resigned his position as special agent in charge of
the angling exhibit January 16, 1893, and the work to which he had
been assigned was performed by the representative, Dr, Bean.

The preparation of the fisheries section included the construction of
a series of boat and vessel models, together with sail and Dbuilders’
plans of fishing vessels, the collection of fishes and other marine aui-
mals, and the preparation of casts of gelatin and papier miché, the
mounting of skins of seals, sea lions, and other objects of the fisheries,
the collection of nets and other apparatus, fishermen’s clothing, photo-
graphs and other illustrations of the fisheries and fishery industries of
the United States, and the securing of a typical series of fishing and
angling appliances from manufacturing firms.

The series of vessel models, built under the personal supervisiou of
Capt. J. W. Collins, was illustrative of modern vessels engaged in the
fisherics of New IEngland, Chesapeake Bay, Gulf of Mexico, and
the Pacific and Arctic oceans. It embraced also types of historical
interest as showing the development of fishing craft, with snggestions
for important improvements in vessel construction,

The boat models included types of those in common use in Ches-
apeake Bay and the North Carolina sounds, the Gulf of Mexico, the
Great Lakes, and those used by natives of Alaska. These latter were
accompanied by the netting and fishing appliances, clothing, and other
equipment of the people.

The fish casts were made chiefly from specimens of important food
and cconomic species which were obtained at Gloucester, Boston, and
Woods Hole, Mass.; New York; Norfolk and Cape Char]es City, Va.;
Washington, D.C.; Tampa, Key West, and Cedar Keys, Ila.; San-
dusky, Ohio; Quincy and Meredosia, Ill., and San Irancisco, Cal.

Reference is made elsewhere to persons who, through their interest
in the undertaking, forwarded many raro fishes. Numerous specimens
were secured through dealers, and important collections were made by
employees of the Cominission; as, for example, Mr. V. N. Edwards, in
Woods Hole, Mass,; Dr. J. A. Henshall, in Florida; Dr. S, P. Bartlett,
in Illinois; Mate James A. Smith, U. 8. N., in North Carolina; I*, N
Clark, in Michigan; W. I, Page, in Missouri; Charles G. Atkins, in
Maine; Rudolph Hessel, in Washington, D. C.; George A. Seagle, in
Virginia; Capt. W. E. Dougherty, in California, and A. 13. Alexander,
in California and clsewhere on the Pacific Coast.

Licut. Robert Platt, U. S. N, took an active part in the collection of
marine animals with the steamer Fish Hawk, and sent, details of men
to help in the preparation and return of the exhibit,

The following superintendents of stations were present during the
whole or part of the Exposition period in conuection with the aquarial






Report U, S. F. C. 1894 PLATE 2.

UNiren &
UNiTen SraTes Fisu Coms
Fio Commrasion

STATION, COLORADO, BATTERY STATION, MARYLAND, UNITED STATES FISH COMMISSION CAR NO. 1, BESIDES VARIOUS FORMS OF HATCHING, COLLECTING AND
TRANSPORTATION APPARATUS, WITH 70-FOOT CASE CONTAINING VESSEL MODELS IN THE BACKGROUND.




THE WORLD'S COLUMBIAN  EXPOSITION. 179

and fish-cultural exhibits: Dr. S. P. Bartlett, Frank N. Clark, H. D.
Dean, J. J. Stranahan, as was also Mr. J. F. Ellis, superintendent of
the car and messenger service, who gave personal direction‘to matters
of transportation for the aquarium and fish-hatcbery.

A large series of photographs, already in the possession of the Fish
Commission and the National Museum, was transterred to the exhibit,
and many new illustrations showing recent changes in the methods and
development of the fisheries were secured by detailing employees
for work in suitable regions. These details included S. G. Worth for
duty in the New England States and in the South; Messrs. C. H.
Townsend, A. B. Alexander, and W. A. Wilcox on the Pucific Coast;
Dr. H. M. Smith, C. H. Stevenson, and Ansley Hall at various ﬁeld
stations, This work, in most cases, was performed in addition to regu-
lar duties. Dr, Smit;h also prepared the statistical charts showing the
extent of the fisheries of the United States.

The exhibit of the division of inquiry respecting food-fishes was pre-
pared under the direction of Mr, Richard Rathbun, assistant in charge
of the division. In that section were to be found illustrations of the
marine laboratory and fish-cultural station at Woods Hole, models and
illustrations of the vessels of the Commission, specimens of the seines,
trawls, nets, dredges, and other collecting apparatus, together with wire
rope used in dredging operations and the other accessories for scraping
the ocean bottom.

The apparatus used in sorting aud preserving collections was also
exhibited. There was a model of the sounding machine used in deep-
sea, work, with examples of the various thermometers used in physical
observations. The results of scientific explorations of the Cominission
appear in the form of charts and models of the areas over which the
vessels made their investigations.

In the cases preserved in alcohol or in a dry state were many curious
inhabitants of the deep sea as well as the surface waters—the crinoids,
corals, crabs, sea-pens, starfish, sea-urchins, the various invertebrate
animals that form the food of fishes, foraminifera, sponges, worms, and
mollusks. In the latter class extensive series of oysters were displayed
to show the rate of growth on different kinds of bottoms, the method
of attachment of the spat, the injuries produced by starfish, drills, and
other enemies of the oyster.

The dredging apparatus included appliances for collecting in depths
greater than 3 miles, and was thereforo of especial interest to the publie.
This division was further euriched by a collection of about 150 flexible
casts of fishes painted from the fresh or living specimens in faithful
imitation of nature.

In the installation of the exhibit of the scientific section, as well as
in its return to Washington, valuable assistance was rendered by Mr.
C. H. Townsend, naturalist of the Albatross

The preparation of the exhibit of the fish-cultural section was directly
in charge of Mr. W. deC. Raveuel, upon plauns prepared with the assist-
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ance and approval of the Commissioner. In that section the apparatus
of modern fish-culture was shown by means of models and full-sized
specimens as far as possible in operation, and an historical series show-
ing the development of modern appliances, as well as their geographical
variation. This included apparatus for collecting and carrying eggs
and for transporting spawning fish, hatching apparatus, rearing appa-
ratus, models and pictures of hatching and rearing establishments,
and collections showing the methods and results of fish-culture,

Eggs in various stages of development were shown preserved in brine
or alcohol, and fish reared at the various stations were illustrated by
means of painted casts and alcoholic specimens. The food and the
enemies of fish were exhibited in various ways. There was also a
collection of fish-cultural literature.

PRACTICAL FISH-CULTURE.

To illustrate practically the fish-cultural work of the Commission, a
number of modern forms of trout and salmon troughs, shad and white-
fish tables, and cod boxes were erected in the exhibit, and operations
conducted during the entire Fair with real and artificial eggs. The
apparatus was as follows: Two hatching tables, 8 feet long, 3 feet wide,
and 3 feet high, equipped with McDonald jars for hatching eggs of
shad, whitefish, and pike perch; four representative salmon and trout
troughs, 8 feet long, 12 inches wide, and 8 inches deep, one for hatching
trout eggs on gravel, one on trays, the Clark-Williamson combina-
tion, one of the Atkins pattern, such as is used in hatching the
Atlantic and landlocked salmon in Maine, and the other with a Stone
salmon basket, commonly used on the Pacific Coast. A set of McDonald
cod boxes and Chester jars was also provided for illustrating work
with cod and other floating eggs. As it was not possible to obtain
live eggs throughout the season, it was necessary to provide a substi-
tute, so that there should be no cessation in our work. Through the
ingenuity of Mr. S. G. Worth, superintendent of Central station, arti-
ficial eggs were made of resin for illustrating the methods employed in
hatching the floating and semi-buoyant varieties.

Salmon and trout eggs preserved in brine were used in the troughs.
These eggs were the dead ones picked out of the hatching troughs at
the different stations of the Commission during the previous winter,
and answered the purpose well. Credit is due Mr. J, J. Stranahan for
this idea. The artificial eggs having been found to be of greater spe-
cific gravity than fresh water, and it having been demonstrated that
eggs kept in brine would soon decay in fresh water, it was necessary to
cquip this composite hatchery so that either fresh or salt water could
be used in each form of apparatus. The fresh water was furnished by
the Exposition Company and was pumped from Lake Michigan. This
was found to be fairly good for hatching operations, and ranged in tem-
perature from 42° F. in May to 74° in August, and down again to 47°
in October.
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The salt water was a saturated solution, and was manufactured from
time to time as needed. This water was circulated by means of two
pumps driven by water pressure, the pumps lifting the water from the
storage tanks below the floor, into which the troughs and other forms
of apparatus emptied, into the tanks overhead, from which the water
was furnished by gravity to the hatching apparatus.

Eggs of various kinds were hatched during the months of May, June,
parts of July and September, and all of October. At the opening of
the exhibition, May 1, there were in the hatchery 800,000 shad eggs,
3,000,000 pike-perch, and 84,000 yellow-perch, and by the end of June
16,550,000 pike-perch eggs, 700,000 yellow-perch, 800,000 shad, and
154,000 eggs of the common sucker had been received and cared for
aud 6,900,000 fry hatched. Of these 3,700,000 pike-perch fry, 700,000
yellow-perch, and 100,000 suckers were planted in Lake Michigan near
Jackson Park.

The shad eggs were all lost on account of the extremely low tempera-
ture of the water (average 42° F.), though some of them showed signs
of life as late as May 13.

On June 29, 20,000 black-spotted trout eggs were received from Lead-
ville and placed on the wire trays and in the gravel trough. The tem-
perature of the water at that time was G4°, and the eggs commenced
hatching two days after they arrived. By July 9 they were all hatched,
with a loss of about 8,000. The fry commenced feeding on July 14,
and were carried with fair success in our troughs, notwithstanding the
high temperature of the water, until, owing to an accident to the
machinery, the Exposition Company was compelled to shut off the
water, which killed most of the fry on hand.

Arrangements had been made for obtaining the supply of quinnat-
salmon eggs from California, and on September 23 a package contain-
ing 50,000 was received in good condition. These were placed in the
Stone salmon baskets and Atkins trough, and were all hatched by
October 7, with a loss of about 29,000. The fry were successfully car-
ried in our rearing troughs until the close of the Lxposition, when
- 19,000, the balance on hand, were shipped by one of the Fish Com-
mission cars to Northville, Mich. A counsignment of 54,000 lake-trout
eggs, from Alpena, was received on October 9, and another of 40,000
quinnat-salmon eggs was received on the 19th of the same month from
Clackamas. This latter package arrived in first-class condition. These
eggs were placed in the hatching troughs, where they remained until
the close of the Exposition, when they were shipped to Mr. Frank N.
Clark at the Northville station. In addition to the hatching opera-
tions, several thousand trout furnished from the Northville station
were cared for in our rearing troughs during the swmmer in tho Gov-
ernment building,
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THE AQUARIUM.

The east wing of the Fisheries building was fitted up by the Co-
lumbian Exposition Company for the aquarial exhibit of the Fish
Commission. '

The engineering duties in the preparation of this exhibit at first
devolved upon W. B, Bayley, U. 8. N., and afterwards upon 1. S, K.
Reeves, U. 8. N. The Commissioner personally assisted in the installa-
tion of the live-fish exhibit, having previously determined by experi-
ment the principles of successful management.

In the course of these experiments sea-anemones were kept alive in
an aguarinm fitted up with air circulation and with water half artifi-
cial, the aeration having been effected by means of a succession of fine
Jjets lowered to the bottom of the tank.

A_full report upon this part of the exhibit was published in the Bul-
letin of the Commission for 1893, pages 143 to 190. It will be necessary
ouly to give lhere a brief sketeh of its main features.

The aquarium was a circular structure of 125 feet in diameter, form-
ing the cast annex of the Fisheries building. Upon the completion of
the annex it was turned over to the IFFish Commission for the purpose
of making its aquarial display. Tanks of various sizes, made of cement,
slate, glass, and iron, filled all the available exhibition space of the
building. Some of them were large enough to accommodate the largest
fish that could be transported alive. Ior example, one tank in the
fresh-water series was about 50 feet in length. Nearly one-third of the
tank capacity was devoted to the exhibition of salt-water animals and
plants. The water was brought from the ocean at Morehead City,
N.C.,and was stored in a reservoir under the Fisheries building. This
reservoir was 46§ feet long, 183 feet wide, and 84 feet deep. Trom this
reservoir water was pumped into a pressure tank 30 feet in diameter
and 5 feet deep, located at the top of the Fisheries building. From this
height it was conveyed into the aquarium tanks, after leaving which it
passed through a sand and gravel filter back again into the reservoir.

Rubber pumps for the circulation of the salt water were located under
the Fisheries buildidg and were operated by electricity. .All the pipes
and connections with which the salt water came in contact were made
of hard rubber or were lined with that material. About 60,000 gallons
were required for the supply of the tanks.

The fresh water was obtained from the city waterworks, and was
filtered before entering the aquaria. On some occasions during the
Exposition as much as 750,000 gallons of fresh water passed through
the tanks in twenty-four hours.

The salt water was constantly aerated by means of two hydraulic
pumps which delivered the air into a galvanized air cylinder. at a pres-
sure of about 7 pounds per square inch. From this cylinder the air
was conducted to the backs of the salt-water aguaria by iron pipes, and
each aquarium received its supply of air by rubber tubing, into which
were inserted plugs of basswood, through which the air was forced.
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Marine fishes and plants were- obtained at various localities along
the east and west coasts and the Gulf of Mexico. The fresh-water
supplies were drawn chiefly from the Potomac, Mississippi, and Great
Lake basins, as also from the hatching establishments of the Commis-
sion. A principal object of the exhibit was to show the important food
and game fishes of typical localities, as well as numerous species which
were notable on account of their colors, their forms, and their singular
habits. The kinds of fishes and other forms of animal life shown were
as follows:

Speciea. Number. ll Species. Number. Species. ll\'muher.
’ i

Paddle-fish............ 23 f Viviparous perch..... 8 | Pike porch........... | 300
Bullhend catfish....... 83 | Ling ........... . 1 l| Yellow perch.........} 282
Spotted catfish........ 2,724 [ Dogtish . 24 " White perch ......... | 190
(fnrpl ............ .. 211 |, ;l\‘(l)mlﬂsh. 10 || .]S;tl\nl{(nr;s .............. : 17
Tench......... 48 | ewives. .. 0, ack bass _.......... 1,044
Golden teuch.. .. 20 | Angel-tish. . 3, Warmouthbass...._. : 384
Goldenide ...._........ 150 | Stingray ... 2 | Rock bass............ : 47
Goldfish............... 350 || Remorn .... 6| Calico bass........... ! 33
Redlorse ............. 60 || Sea-ravon .. 53 | Whitobass........... ! 83
Fresh-water drum. ... 23 |! Burrtish.. G4 Striped bass.......... : 35
Gizzard shad...... .. 24 ‘ Shark .... 1| Crappio eeceennnnn.... ! 600
Brook sucker. .. 201 \ Sand shark. 4 |i Sunfish............... 695
Shiner ........ .. 20 | Sea-urchin . 11 Redsnapper.......... : 7
Stickleback . .. 25 ,. Startish .... 1R5 | SCUP cevvenerennincnnn ! 112
Gartish...... 11 || Alligator 1 Codeeiniannaniii.,, 3
Minnows...... 3,065 ;| Seaec).... T | Tantog.......coooioi 70
?uhmaty salmon. || Lamper eel . 3 Flounder............. | 25
srayling ........ 204 j| Craytish.... 500 !| Pompano............. : 46
Loch Leventrout 2,040 || Blue crabl .... 53 | Tomcod eoouennn.an... ! 342
Rainbow trout.. .. 26 | Spider crab .. .. 21 & Cunner. ..., ) 25
Von Belirtrout........ 2,008 | Hormit erab.......... 62 | Kmmgfish ...o......... ! 83
Black-apotted trout ... 50 ;, Kingcrab.... .- 6 | Mussels .c..o..a...... ! 250
Brook trout ........... 2,607 | Ladyerab............ 6 | Tartles.oooon.oool.. ' 3
Iake trout .. .. 54 | Wintefish. ._......... 48 ; Clams (barrels)....... ! 2
Saibling... 10 ;| Lake herring......... 90 | Lizard......coooeo.... : 3
glo ‘clmker 42 ; ‘}\,l;ll(skvllungo ......... | 102-: Eon anemone o ' 3;
Scallop .. . © ceieracanoaanse 3 | Seamoss (tanks) ...,

BB ..ieriiinnnan.n. I 30 ; Plekorol.............. | 73 || Red spovge (tank)....’ 1

Water jor the aquarium.—It was at first proposed to use the con-
stituents of salt water and make from them the amount nccessary for
supplying the marine aquarium at the World’s Fair by the addition
of fresh water. Bitter water, salt, and lime were purchased in New Bed-
ford, Mass., and shipped to the IFisheries building. The lime residuum
from salt-water evaporation, upon analysis Ly the chemist of the
Agricultural Department, was pronounced almost pure calcium sul-
phate. One hundred and fifty sacks of natural sea salt, 3 bushels of
lime residuum, and 40 barrels of bitter water were obtained for the
purpose. Before this was finally used the Commissioner instituted a
series of experiments in his office at Washington and found that bitter
water offers no advantage, and it was feared that some deleterious effect
would result from its use. The original plan was abandoned, and it
was determined to transport natural sea water from a point on the
Atlantic coast.

Trangportation of marine animals.—It was found very difficult to
8hip large skates in water tanks; therefore the superintendent of the
Woods Hole station was instrncted to experiment in keeping such
animals in clean sea weed, cotton fabric, or burlaps, providing for a free
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circulation of air. They were inclosed in crates and were sprinkled
once an hour by hand with salt water. In order to keep down the
temperature of the salt water the Commissioner advised that direct
conncction be made to permit circulation of the water te the aquaria
and back from the reservoir without pumping it up into the tank on the
top of the Fisheries building.

Iood for aquarium animals.—The principal articles of food used in
the aquarium were beef liver and beefsteak. 1t was sometimes diffi-
cult to obtain these, and parties were sent to the lagoons to seine for
small minnows, which were fed to the fish as a substitute for other
meats, Clams and mussels were forwarded from varions parts of the
east coast, and small fresh-water crustaceans were obtained by tow
nets and other apparatus in the fresh waters in the vicinity of Chicago
to feed the paddle-fish.,

WORLD'S FISHERIES CONGRESS.

One of the natural outgrowths of the Fish Cominission exhibit in
Clicago was the relation in which the Commission stood to the World’s
Congress Aunxiliary, organized under the direction of a committee of the
Columbian Exposition, of which C. C. Bouney was general chairman,

The Commissioner of Fisheries called a preliminary meeting in
Chicago April 25, 1893, associating with himself Dr, G, Brown Goode,
Prof. 8. A, Forbes, and Dr. T. . Bean, for the purpose of organizing
a Fisheries Congress. With these gentlemen were united Mr. E. G.
Blackford, of New York; N. K. Fairbank and A. Booth, of Ohicago;
and R. II. Barll, of Washington. After the preliminary meceting
Chairman Bonney officially appointed the committée just named, and
the work of organization was immediately entered upon. Men of
prominence in the fisheries, fish-culture, and scientific investigation in
various parts of the world were designated to forin an advisory
council, and invitations were sent out reqnesting attendance at the
sessions of the congress and asking for contributions. The responses
to this call were numerons, and the communications brought together
were of a very important character, embracing papers upon fishery
laws and regulations, science in relation to the fisheries and fish-
culture, methods employed in the capture and utilization of fishery
products in all parts of the world, together with statistics of fisheries
and essays upon fish-cultural topics.

Associated with the general committec was a committee of State
commissioners of fisheries, through whom it was arranged to hold meet-
ings of those commissioners during the time occupied by the meetings
of the I'isheries Congress. Mr, Ii, A, Brackett, of Winchester, Mass.,
was the chairman of the committee of organization,

The formal sessions of the Iisheries Congress opened in a hall in the
Memorial Art Palace, Chicago, on October 16, at which time Hon.
Marshall MeDonald delivered the opening address as chairman of the
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-akes used in the oyster, clam, and other molluscan fisheries. In the central tier are wicker and slat traps fished for eel, catfish, ete. The cases contain

On the platform are various types of dredges and
twines, nets, lines, and various forms of tackle employed in the economic fisheries.
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congress. Dr. G. Brown Goode, Hon. E. G. Blackford, and Dr. Hugh
M. Smith acted as chairmen of the principal sections of the congress.
The meetings were brought to a close on October 19 by a fish banquet
in the hall of the New York State building, in Jackson I’ark in which
the members of the Fisheries Congress, the conference of State commis-
sioners of fish and game, and their invited guests participated. Hon,
T. W. Palmer presided and delivered the opening address. Other
speakers of the evening were Hon. Oarter H. Harrison, mayor of Chi-
cago; Messrs. Andrews, Bowman, and Breslin, of New York; Commis-
sioner McDonald, J. J. Quelch, commissioner of British Guiana, and
John Foord, secretary of the New York World’s Fair Commission.

The papers prepared for the World’s Fisheries Congress have been
published, and form volume XI1 of the Bulletin of the U. S. Fish
Commission,

A complete descriptive catalogue of the Fish Commission exhibit was
prepared, but the plan and scopse of the several sections will be suffi-
ciently shown by means of the following synopsis:

CATALOGUE OF THE EXHIBIT.
SCIENTIFIC INQUIRY SECTION.

1. Laboratories for Marine Exploration.
Tllustrations of Zoological Stations: (1) Laboratory at Woods Hole, Mass., 1875.
(2) Laboratory at Woods Hole, Muss.
2. Exploring Vessels.
Models: (1) Steamer Albatross. (2) Steamer Fish Hawk. (3) Schooner Grampus.
Illustrations : (1) Steamer Albatross. (2) Steamer Fish Hawk. (3) Schooner
Grampus.
3. Collecting Apparatus.
Nets: (1) Seinea. (2) Beam trawls. (8) Towing nets.
Dredges: (1) Naturalist’s deep-sea dredge. (2) Naturalist’s boat dredge.
(3) Benedict rake dredge. (4) Oyster dredge.
Tangles.
4. Accessories for Dredging and Trawling.
Dredge rope (steel-wire dredge rope; splices in dredge rope). Iron dredge block.
Sigsbee accumulator. Weights for beam trawl,
s. Apparatus for Assorting Collections.
Rocker sieves. Table sieves. Hand sieves.

6. Apparatus for Preserving Collections: Tanks.

7. Apparatus for Deep-Sea Sounding:
Sigsbee sounding machine (model).

8. Apparatus for Physical Observations.

Thermometers: Deck thermometer. Professor Baird’s protected thermomoter.
Miller-Casella deep-sea thermometer. Negretti & Zambra ther-
mometer.

Thermometer cases and aocessories: Wooden cases. Brass cages. Reading lous.

Salinometers: Hilgard salinomoter.
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9. Results of Explorations.
Charts and models.
Collections :
1. Marine animals in alcohol:
(a) Dcep-sea animalsx Crinoids, corals, crabs, sca-pens, starfish, sea-
urchins, etc.
(b) Surface animals: Entomostraca, ete., forming food of fish.
(¢) Shallow-water animals: Mollnsks, crustaceans, etc.
2. Marine animals: Foraminifera. Sponges. Corals. Mollusks, etc.
3. Microscopicslides: Of fish eggs, fish embryos, fish food,and Foraminifera.

I1811-CULTURAY. SKCTION,

10. Transportation Apparatus.
Apparatus for collecting and carrying eggs: -

Models and specimens: Wroten bucket. Wroten bucket improved. Collins’s
can. McDonald’s egg reel. McDonald’s erate. McDonald’s crate
for egg reel. Atkiny's egg box. Green's egg box. Clark’s egg case,
Clark’s whitefish crate. Clark’s foreign-ogg case. Mather trans-
portation box. Taylor's egg-transportation can. Trout boxes used
in 1872. .

11, Apparatus for Transporting Fry.
Models and full-sized apparatus:

(a) Models: Car No. 1. Clark’s transportation can.

(b) Specimens: Stone’s transportation can. Automatic transportation can.
Mulertt’s transportation can. McDonald’s trout can. Zolingky's
carboy. Mortimer’s sole aquavrium. Carp transportation pail. Carp
transportation kettle. Wood-bound can, full size. Messenger’s
complete outfit. Bucksport transportation can. IFerguson’s trans-
portation can. Fish Commission transportation can. Stranahan
transportation keg. Box for native food-fishes.

(¢) Accessories: Siphonstrainer. Monroe Green’s aerator and cooler. Siphon
tube, bag, and cage. Dip nets of various sizes. Water bucket.

12, Apparatus for Carrying Spawning Fish.
Models and specimens:
(a) Models: Group of salmon dory cars.
(b) Specimens: Maitland’s salmon car. Seal’s transportation tub.

13. Hatching Apparatus,
Models and specimens :

(a) Tor floating eggs: Chester wave box. Chester semi-rotating hatcher.
Chester cod box. Cone with automaticsiphon. Standof cones with
automatic siphon. McDonald’s cod hatchor. Cod box. McDonald’s
cod Lox. McDonald's improved cod box. McDonald’s mackerel
tubs. McDonald’s hatching bucket. JFerguson’s submerged bucket.

(b) Forsemi-buoyant eggs: Wroten's bucket. Green’s shad box. Brackett's
shad box. Wright’s submerged box. Ferguson's submerged bucket.
Mather’s shad can.” Bell-Mather shad cone. Ferguson’s improved
cone. Models of cones and buckets. McDonald’s Y-shaped box.
Bower’s V-shaped box. Chase’'s whitefish jar. McDonald’s jar, old
style. McDonald’s universal hatching jar. Clark’s jar. Apparatus
uged on cars. De Lawder-Wroten shad hatcher.

(0) For heavy eggs: Garlick’s hatching box. Stone’s charred trough.
Coste’s hatching grills. Williamson’s hatching trough. Stone’s
salmon basket. Bucksport hatching trough. Brackett’s hatching
trough. Holton’s hatehing box., Clark’s hatching trough. Hatch-
ing trough with glassstrip trays. Mather’s hatching trays. Atkins’s
hatching crate.
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14. Rearing Apparatus.
Clark’s trout-rearing troughs: Whitefish tanks. Shad tanks,

(a) Accessories: Ainsworth’s spawning race. Mather's spawning cone.
Spawning pans. Spawning buckets. Page’s egg scale. Egg fun-
nels for whitefish and shad. Series of nets from Central station,
Washington, D. C. Series of nets from Northville station, Mich,
Series of nets from Battery station, Md. Nippers, brass and wood.
Dippers. Strainer dippers. Hume's spawning box. Rubber boots,
0il clothing. Pan for washing eggs. Salmon dip net. Tray for
washing eggs. Siphon bags. Siphon cages. Siphon tubes. Aquaria.

(b) Accessories to pond culture: Seines. Dip nets. Farm profit boiler.
Meat chopper. Gun. Garden rake.

15. Hatching and Rearing Establishments,

Charts : :
(a) Chart giving names and location of stations and output of each station
for fiscal year 1891-92.
(b) Chart showing work of the Commission from 1872 to 1892,

Models of hatching establishments :

(a) Hatching houses: Put-in-Bay hntchery. Leadvilic hatchery. Havre de
Graco hatchery. Gloucester, Mass., hatchery.
(b) Floating hatchery. Hatching barge.

Illustrations of hatching stations (showing buildings, exterior and interior, meth-
ods employed in collecting, Latching, rearing, and distributing fish
fry and eggs):

(a) Green Lake. Grand Lake stream. Bucksport and Craig Brook, Me.
Gloucester cod station and Woods Hole, Muss. Central station and
TFish Commission fish ponds, Washington, D. C. Battery station,
Havre de Grace, Md. Bryan IPoint shad station, Md. Wytheville
station, Va. Duluth station, Miun. Alpenaand Northvillestations,
Mich., Put-in-Bay station, Ohio. The Quincy (11l.)station. Neosho
station, Mo. Leadville station, Colo. Fort Gaston, McCloud, and
Baird stations, Cal. Clackamas, Oreg.

(?) Floating statious: Hatching barge. Steamer Fish Hawk.

16. Methods and Results of Fish Culture.

Lay figures: Group illustrating shad fishing and spawning. Group illustrating
cod fishing and spawning.

Chart showing the effect of fish-culture on the shad fishery.

Painted casts of fishes reared by the I’igh Commission: '

(a) Brook trout, 1,2, 3, and 4 years old. Voun Behr trout, 1,2,8, and 5 years
old. Loch Leven trout,1,2,3, and 6 years old. Lake trout, 1 and 2
years old. Landlocked salmon, 1 year old. Rainbow trout, 1 and
2 years old. Whitefish, 5 years old. Carp, tench, goldfish, black
bass, eto. .

(b) Alcololic and brine specimens: Eggs in different stages. Iry, yearlings
and adults,

Protection of Fish (assistance in asconding streams): .

Duncannon fishway. Shaw’s spiral fishway. Swazey’s oblique fishway, old
style. Swazey's oblique fishway, new style. Worrall’s expanding
sluice fishway. Worrall’s chute fishway. Brewer’s single-groove
fishway. Brewer’sdouble-groove fishway. Steck’sfishway. Smith’s
inclined-plane return fishway. Lawrence fishway. Holyoke fish-
way. Everleth’s self-adjusting fishway., Pike’s spiral fishway.
Atking’s spiral fishway. Bangor fishway. McDonald fishway, old
style. McDonald fishway, section 6, Great Falls, Potomac River.

Ilustrations: Photographs: McDonald’s fishway, Fredericksburg, Va.
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FISHERIES SECTION.

17. Objects of the Fisheries.

18.

19.

20.

Mammals:

1. Sirenians: Manatee (cast).

2. Cetaceans:

(a) Dolphing: Common dolphin (cast). Bottle-nose dolphin (cast).
Blackfish (cast). Grampus (cast). Harbor porpoise (casts).
(b) Sperm whales: Pygmy sperm whale (cast).
3. Carnivores:
(a) Earless seals: Harbor seal (mounted group).
(b) Eared seals: Northern fur seal (mounted group). Steller’s sea lion
(mounted group).

Birds: Fish-eating bLirds, 80 skins.

Reptiles and Batrachians:

1. Alligators: Florida alligator (mounted skin).

2. Turtles and tortoises: Loggerhead turtle (cast). Hawk’s-bill turtle
(mounted shell). Green turtle (cast). Soft-shell turtle (cast). Snap-
ping turtle (cast). Spotted turtle (cast).

3. Snakes: Water snake (cast).

4. Frogs: Bullfrog (cast). Green frog (cast). Pickerel frog (cast).

Fish : Casts of 150 species of marine and fresh-water food-fishes. Color draw-
ings of fishes. Maps showing the distribution of halibut, cod,
mackerel, and other kinds. Living marine and fresh-water fish in
aquarium.

Invertebrates: Living sea-anemones, starfish, crabs, lobsters, mollusks, algw,
etc., in aquarium,

Fishery Apparatus.

Vessels : (1) Models of sloops, ketches, schooners, steamers. (2) Pictures of
vessels. (3) Vessel fittings. (4) Instruments of pavigation (logs,
compasses, clocks, etc.). Fishermen’s clothing, etc.

Boats: (1) Models. (2) Full-sized boats. (3) Pictures.

Canoes : (1) Bark. (2) 8kin. (3) Wood.

Nets: Pounds. Weirs. Pots. Seines. Cast nets. Dip nets. Trawls. Dredges.

Lines: Trawllines. Hand lines.. Accessories (rods, reels, floats and sinkers, gaff
hooks, creels, bait boxes, fly books, etc.).

Appliances for seizing: Rakes. Tongs. Hooks for sponge. Accessories (water
glass).

Appliances for striking: Spears. Lances. Bows (and arrows). Guns.

Lures: Artificial flies; artificial minnows, frogs, etc.

Charts of fishing grounds.

Illustrations of Fisheries.

Fishermen: Professional; anglers; lay figures.
Tishermen’s dwellings. Fishing towns.
Special fisherics: Mammals; reptiles; fishes; mollusks; crustaceans; sponges.

Statistics of Fisheries.
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INSTALLATION OF THE EXHIBIT.

The delivery of boxes in the Government building began early in
December, 1892, the freight having been consigned to Capt. J. F.
Aytoun, local agent of the board of management and control at
Chicago. All of the materials were on the space by April 15. A
temporary office was constructed on the ground floor in January, 1893,
for use during installation, and permauent offices were completed on
the gallery in April. Late in February, 1893, Mr. W. P. Sauerhoff
was sent to Chicago to commence unpacking and setting up cases, and
about the end of March the active work of installation was begun,
under the supervision of Dr. Bean and Mr. Ravenel.

The installation was seriously hindered by unfavorable weather, but
was finished by the end of April, both in the Government building and
in the aquarium in the Fisheries building. The hatching apparatus
and pumps in the fish-cultural section were working satisfactorily, and
supplies of eggs had been obtained, so that the entire exhibit was
ready for the inspection of visitors upon the opening day.

The exhibit was located in the northern portion of the Government
building, between the Agricultural Department on the east and the
Interior Department on the west. Its space was 150 feet from cast to
west, by 95 feet in depth along the western border, and 120 feet in
depth along the eastern line.

This space was continued backward along the west side of the main
north and south aisle by a strip 15 feet wide and 75 feet long, and on
the cast side of the same aisle by a strip of the sawe width 50 feet in
length, the narrow strips extending to the rotunda.

The western portion of this space was devoted entirely to the fisheries
exhibit; the eastern portion to the divisions of fish-culture aud scientific
inquiry.

The general arrangement is shown by the accompanying floor plan,
and the details of the exhibits may be seen from the illustrations which
form part of this report.

The superficial area,including the aisles, amounted to 16,000 square
feet, while the aguarial exhibit in the east annex of the Fisheries
building had an area of nearly 10,000 square feet.

FOREIGN VISITORS TO THE EXHIBIT.

The exhibit attracted the attention of a great many visitors from
foreign countries who were interested in the apparatus and methods
employed by the National Fish Commission. The following are among
those who called during the Exposition and to whom the operations of
the Cominission were explained in greater or less detail. Many of the
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persons named made reports to their Governments upon the subject,
embracing in them an account of the exhibit of the Commission:

Dr, Heuri de Varigny, in behalf of the minister of public instructiou and fine
arts, and delegate of the minister of commerce, Paris, France.

Mr. A. Caméré, chief engineer of bridges and roads, Paris,

Mr. Pung Kwang Yu, first secretary of the Chinese legation und commissioner
to the World’s Columbian Exposition.

Dr. Nicolus Borodine, 8t. Petersburg and Uralsk, Russia.

Dr. Einar Linnberg, delegate of the royal Swedish board of agriculture, Stock-
holm.

Mr. Paul Hillinan, agricultural student, Rustorf, Germany.

Dr. Gaston Bodart, assistant I. k. Austrian commissioner.

Mr. E. A. C. La,ndmu.rk government mspect()r of fresh-water fisheries for Nor-
way, Christiania.

Mr. Ivan Janschul, professor of political economy in the University of Moscow,
Russia.

Hon. L. O. Smith, ex-member of the Swedish Senate, Stockholm.

Mr. Frederico Atristain, Mexican commissioner to the Columbian Exposition.

Mr. Carlos Young, Montevideo, Urnguay.

Mr. A. Hinkelmann, director of fisheries, Kiel, Germany.

Mr. Nobuakira Yamataka, imperial Japanese commissioner.

Mr. Tamotsu Murata, member of the House of Peers, chief counsel of the Society
of Fisheries, Japan.

Mr. K. Tawara, secretary Imperial Jupanese Commission.

Mr. Y. Yambe, secretary Imperial Japanese Commission.

Mr. Sakaye Sawatari, commissioner of Japanese Fisheries Society.

Mr. N. Yanagimoto, Okinawa, Japan.

Mr. T. Kondo, Osaka, Japan.

Mr. L. Z. Joncas, M. P., Quebec, Canada.

Dr. Ernst Ehrenbaum, Royal Biological Station, Helgoland.

Mr. Fernando Ferrari Perez, gencral secrotary Mexican World’s Fair Commission.

Dr. Emile Poussié, delegato of the Agricultural Society of Melun, I'rance.

Comte do Balincourt, lieutenant, I'rench Navy.

Mr. Albert Gomez Ruano, spacial commissioner of education from Uruguay.,

Mr. Heuri Giudicelli, comwmissioner of fine arts for France.

Constantine deo Rakouza Soustcheffsky, commissioner-general for Russia to the
Columbian Exposition,

Dr. Oscar Nordqvist, inspector of fisherios of Finland, Helsingfors.

Mr. J. J. Armistend, proprietor of Solway fisheries, Dumfries, Scotland.

COURTESIES RENDERED TO THE U, & FISH COMMISSION.

From the U. S. National Museum were obtained numerous objects
illustrating fish, fisheries, and fish-culture, some of which were on
exhibition in the fisheries section of the Museum, and others stored
among the duplicate collections. The officers of the Museum cooper-
ated most heartily with the Commission in bringing together a valuable
and comprehensive exhibit,

To Dr. Goode personally the Cowmmission is indebted for the loan of
a series of chromolithographs which form part of the illustratious of
Game Fishes of the United States, for which he wrote the text, which
was published by Charles Scribner & Sons in 1880. He lent, also, a
number of fish-cultural books to make the series exhibited more nearly
complete.
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Through the courtesy of Hon, W.M. Meredith, Chief of the Bureau
of Eugraving and Printing, Washington, a supply of macerated green-
back pulp was obtained for the purpose of making casts of fishes.

The Department of Agriculture assisted the Commission in its inves-
tigation of a fish disease, which proved very destructive during the
progress of the Ixposition, by the detail of Dr. Charles W, Stiles, who
made a study of the parasite and prepared a report upon its life-history
and the methods of its destruction,

Through the intervention of the late Hon. F. B. Stockbridge the
Commissioner obtained permission from Mr. Iloward Yage, 26 Broad-
way, New York City, to use a sufficient number of tank cars belonging
to the Standard Oil Company to convey salt water from the North Car-
olina coast to Jackson Park, Chicago, to be used in maintaining marine
animals and plants in the aquarium. Free transportation for the salt
water was obtained from Richmond, Va., to Chicago tirough the liber-
ality of Mr. M. E, Ingalls, president of the Chesapeake and Ohio and
the Cleveland, Cincinnati, Chicago and St. Louis railroads.

One of the cars of the Commission was sent from Chicago to Wis-
consin for living specimens of muskellunge, black bass, and other fishes,
in which undertaking Mr. C. L. Ryder, agent of the Milwankee, Lake
Shore and Western Railroad at Milwaukee, furnished free transporta-
tion for the car and its attendants. He also provided the service of
Mr. J. B. Carlin, one of the conductors on the road, who was thoroughly
familiar with the region to be visited, as a guide and helper for the trip,
and he proved of great assistance on that occasion and subsequently.

In the selection of available localities for collecting marine materials
along the southern coast, the advice of Dr. W. K. Brooks, of Johns
Hopkins University, Baltimore, was profitably followed by the Com-
mission,

In the collection of live fish and other objects in North Carolina, the
agent of the Commission was assisted by Mr. George N Ives and Mr.
William Arendell, of Morehead City, and Mr, 'W. Chadwmk of
Newbern.

Mr. T. J. Griggs, fish commissioner of Iowa, cooperated with Dr.
Bartlett in securing specimens of black bass aud other fish at Musca-
tine Slough during the entire course of the Exposition, as well as in
their transportation to the aquarium.

To Mr, R. Ulrich, superintendent of the landscape gardening depart-
ment of the Columbian Exposition, the Commission is indebted for flow-
ering plants by means of which its space in the Government building
was beautified.

A very useful device for recording the pressure of the water in the
main supplying the Government building was furnished by Bristol’s
Manufacturing Company, of Waterbury, Conn. A pressure gauge was
setup in proximity to the water motors, enabling us to show upon dials
a constant record of the pressure. Thus, when it fell below a point to
which the pumps were adjusted, it was easy to ascertain where the
fanlt lay and to give the proper notice to the Exposition authorities.
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On July 25, 1893, the water was turned oft at one of the pumping
stations at Jackson Park to make repairs, but fortunately no loss
occurred in the aquarium. Men were up all night for the purpose of
making water connections with hose borrowed from the fire department

Thanks are due to Marshal Murphy, chief of the fire department, for
permission to connect hose with the plug outside of the aquarium build-
ing, in the event of its becoming necessary to shut off the water again
for repairs or any other purpose.

During the progress of the Exposition the Imperial Japanese Com-
mission, through Commissioner C. Matsudaira, signified its intention to
present the fisheries exhibit of Japan to the U. S. IFish Commission at
the close of the Exposition. After consultation with the Commissioner
of TFish and Fisheries the gift was acéepted, and a few articles desired
by the Japanese Commission were promised them in exchange for their
valuable collection, which filled 46 cases. These articles were deposited
in the TFisheries section of the United States National Museum upon
their arrival in Washington,

Mr. Kokichi Mikimoto, of Miyeken, Japan, on behalf of the Japa-
nese Central Association, also presented numerous specimens showing
the growth of the pearl oyster for seven years.

Acknowledgments are due to the following persons for gifts of model-
of vessels and boats used in the fisheries: Gillman Hodgkins, Lamoine,
Me.; Louis King, Lamoine, Me.; Newell B. Coolidge, Lamoine, Me.:
Coolidge & Bros., Lamoine, Me.; Robert Dority, Sargentville, Me.;
D. D. Hodgkins, Lamoine, Me.; J. Brown, Lubec, Me.; Board of
Trade, New Bedford, Mass.; L. D. Ashby, Noank, Conn.; E. J. Tull,
Pocomoke City, Md.; H. Brusstar & Bro., Newport News, Va.; W, W,
Sweat, Tampa, Fla. '

From Mr. A. R. Crittenden, Middletown, Conn., was obtained an old-
time quadrant used by a fishing eaptain until about 1840,

A mogel of a fish car or live box, used by fishermen of Cape Fear,
N. C,, and made in the shape of a boat, was presented by Lieut. Robert
Platt U. 8. N.

Mr. J. M. K. Southwick, Newport, R. I., presented to the Commission
a model of fish marketman’s car, used by fishermen of southern New
England for keeping live fish and lobsters.

Mr. Charles L. Marsh, Solomons, Calvert County, Md., presented for
exhibition a pair of his patented deep-water oyster tongs, with photo-
graphs illustrating their use.

Capt. E. P. Herendeen, while at Point Barrow, Alaska, obtained
specimens of the whalebone gill nets used by the Eskimo in fishing, and
an ancient fishing spear from the Mackenzie River basin, through a
native of Herschel Island.

Mr. F. E. Brown and Capt. E. Pierce, of New Bedford, Mass., lent a
unique collection of whaling apparatus, including many articles of his-
toric value as well as the principal implements now used by whalers,

Mr. John A. Sawyer sent from the same place a darting gun harpoon
which had been strangely bent in the body of a whale.
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The American Needlo and Fish Hook Company, New Ilaven, Conn.,
furnished a large series of Lhooks manufactured on automatic machinery.

The T. J. Buell Company, Whitehall, N. Y., lent spoons, minnow
gangs, leaders, and lures for fishing. i

Charles Kerrison, jr., Charleston, S. C., sent a case of hooks with
barbs shaped like the pomnt of an arrow.

LBdward Pitcher, Brooklyn, N. Y., furnished o large series of hooks,
squids, swivels, sinkers, and other angling appliances.

Mr, G. M. Skiuner, of Clayton, N. Y., furnished «a series of his fluted
spoon baits.

Messrs. Welch & Graves, Natural Bridge, N. Y., forwarded a speci-
men of trolling apparatus consisting of a glass tube in which a live
mwinnow can be used as a lure without injury.

J. & 8. Allen, Walpole, Mass., leut a series of silk and linen fishing
lines.

(. . Mansfield & Co., Canton, Mass., provided a series of enameled
waterproof braided fishing lhines.

A very large colleetion of rods, made at their several factories, were
furnished by the Montague Rod Company, of Montague City, Mass.
This series included split bamboo, lancewood, and various other styles,

Messrs. Abbey & Imbrie, New York City, lent for exhibition many
of the finest types of rods used by anglers, including the celebrated
Queen’s Jubilee gold-mounted and jeweled fly rod, which was valued
at $2,000, and was accompanied by an ¢ngraved gold reel. This hand-
some collection also contained lines of high grade and a variety of high
class reels for salmon, tarpon, bass, and trout fishing; also fly books
and boxes and a stecl tarpon gaff.

The Andrew B. Hendryx Company, of New Haven, Conn., lent 211 -
reels, representing all grades of their workmanship, and mounted and
Iabeled them in handsome cases at their own expense. This exhibit
was so arranged as to show all parts of the reel from the outside, as
well as the separate pieces used in reel construction.

Mr. Charles I. Orvis, of Manchester, Vt., provided the exhibit with
four of his patent perforated reels, designed for drying the rod without
removing it from the reel. The collection of flies manufactured by Mr.
Orvis and arranged with angling seenes by Mrs. Mary Orvis Marbury,
contained 428 flies for trout, salmon, black bass, etc., and 157 photo-
graphs representing angling in nearly all parts of the United States
and Canada.

D. W. C. Farrington, Lowell, Mass., exhibited a beautiful series of
flies and bugs made by himself for his own use, together with a mounted
half skin of a brook trout around which the flies were arranged.

T, W. Rudolph, Chicago, 1ll., furnished his ventilated tackle box, his
minnow trap, floating minuow bucket, and floating live net, and these
were afterwards presented to the Commission for its permanent exhibit
in Washington. ‘

F. R. 94—-13
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G. L. Bailey, Portland, Me., furnished his patent landing-net frame
with patent ring.

A figure representing a modern angler was clothed and fitted out
by A. G. Spalding & Bros., of Chicago, with a Kosmic rod, reel, line,
net, and the angler’s suit.

R. D. Hume, of Gold Beach, Oreg., presented for exhibition a spawn-
ing box for holding salmon when taking eggs or milt, such as he uses
on Rogue River, Oregon.

The Colorado Fish Commission, through Mr. O. G. French, secretary
of the Colorado World’s Fair Commission, lent a trout transportation
can, a spawning can, a zinc hatching tray, and a pair of nippers.

Mr. Henry W. Elliott, 317 Detroit street, Cieveland, Ohio, lent his
valuable series of water-colored paintings, illustrating the fur-seal and
other related fisheries of Bering Sea.

Permission was obtained from Harper & Bros., Scribner & Co., the
Outing Magazine Company, the Cosmopolitan Magazine Company, the
Century Magazine Company, and Frank Leslie’s Publishing Monthly
Magazine Company to borrow illustrations from their respective waga-
zines for the use of the Fish Commission exhibit.

In the preparation of the illustrations of Alaskan fisheries, Mr. Ivan
Petrofi’s sketches were utilized, and he also superintended the construe-
tion of certain models showing native fishing methods.

Mr. Alexander Agassiz, Cambridge, Mass., furnished plans and pho-
tographs of the Zoological Laboratory at Newport, RR. 1., besides mem-
oirs by himself, Garman, Hillman, De Pourtales, and Whitman.

Hon. J. J. Grinlinton, commissioner for Ceylon, presented copies of
the Mandbook and Catalogue of the Ceylon Courts.

Hon. Arthur Renwick, executive commissioner for New South Wales,
furnished numerous copies of a catalogue of Australian mammals and
of a work on edible ¢rustaceans and fishes, which were intended partly
for the library of the Commission and partly for distribution from its
office.

Acknowledgments are due to Capt. William T. Lee, of Gloucester,
Mass., and Capt. William M. Ellis, for speeimens of rare and curious
fishes obtained by them on La Have Bank.

Also to T. F. Dimick, Boston, Mass., for a curious flounder, and to
Capt. Alfred Bradford, of Gloucester, for a collection of flounders
taken with the beamn trawl.

Miss E. B, Davidson, Jamaica Plains, Mass,, lent two cases of stuffed
Luropean fishes prepared in accordance with the process of her father,
Dr. Davidson.

L. A. Holmes, Kastport, Me., sent a living albino lobster.
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COURTESIES RENDERED BY THE FISH COMMISSION.

On October 31, 1893, after the close of the Ixposition, all of the
aquarium fishes and other animals and plants not otherwise assigned
by the Commissioner, such as brood fishes to be returned to the sta-
tions from which they were shipped and a small part of the marine
species for the aquarium at the office in Washington, were transferred
to Prof. S. A. I'orbes for the State Laboratory of Natural Ilistory at
Champaign, I1l. It was the intention to give this material to the South
Park commissioners, of Chicago, but after operating the establishment
for a few days these commissioners found themselves unable to maintain
it and it was turncd over to Professor IForbes for the State of Illinois.

On February 21, 1894, permission was given to James R, Barrie, of
New York City, to have two photographic prints made from each
negative belonging to the U. 8. Fish Commission exhibit, Mr, Barrie
desiring to use these prints in the illustration of a sumptuous work
on the World’s Fair.

Mr. J. H. Crockwell, agent of Halligan’s Illustrated World’s Maga-
zine, was given permission to malke photographs of the Iish Commission
exhibit for reproduection in his mwaguazine,

FINANCIAL STATEMENT,

The total allotment to the United States IMishh Commission of the
funds appropriated by Congress for the preparation, maintenance, and
return of the Government exhibit, after dedueting 5 per cent for com-
mon expenses of the Loard of management, was $89,203, This sum
wuas increased by resolution of the board in May, 1893, by granting
permission to use o further sum of 4,000, or so much thereof agmight be
necessary, for carrying out the plan of the Fish Commission exhibit asfor-
mulated by the Commission and approved by the board of management,
Of that sum, however, only 8584.60 was required. The total exponses-
of the exhibit to September 30, 1894, amounted to $89,789.60.

The various items for which the above expenditure was incurred are
as follows:

1. Salaries........ et taee et eataee e eaeeaeeeee e aaeeaeaann $11, 215. 35
B 1 ) L 3, 827. 80
3. Subsistenco « ..o enii et 6, 631,16
4. Oftice equipment . ... ..ol 5, OR1. 62
5. ‘I'ransportation and freight ... oo ool 3,998, 37
6. Scientific Inquiry cooeon i e 376. 40
7. Iish-CulbUre . o e oo i e ceiectee e aeaaaean 1,612. 04
& Tishery exhibit .. . ..o iieiieiaiiiiiiiil 9,006,406
9. Installation and maintenance. ........ocoeeeiviiiL 2, 537,62
10. Exhibition furniture ......coimeioiaiaoa el 8, 012,10
11, General equipment ..o oo iiniia i 331,23
12, Labels oo e s 654. 10
13. Packing and repaceking . .oooeineeniiamie il 1, 838.13
14, Agquarinm, equipment ... ... ceceoeiianieiaaaiiiaaaaaaaan 1,877. 556
15. Aquarinm, temporary labor......oocieeioiiearaa i 505, 88
16. Aquarium, collection and food for fishes...eeevaneeeanans 1,713.79

TOLAL 1o e e e e e e e e anaaaas 89,789, 60
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Salaries, $41,215.35, may be subdivided as follows:

1. Administration and office force .........o. .o ... $15, 951. 79
2, Installation, maintenance, and return ... ....... ... ... 7,054.06
3. Fish-culturalgection . ... .. ool e ian il oo, 5,130.25
4. Fisheries 8eCtion ... o . it iiiieiiomneeananaaaneaaan.. 5, 890. 41
5. AQUATiuI oottt vivenneerecrrenonnnes ceerecovenasavesaeas 1,188 84

Total oo e e e 41, 215. 35

The amount expended for subsistence may be classified as follows:

1. Preparatory work ... ... ... ... $368. 456
2. Installation and maintenance. ...... .. ... .o, 3, 400. 97
TR WL L 1 2,871.74

Total oot e 6, 631, 16

RETURN AND DISPOSITION OF THE LXHIBITS.

The extensive collection of fishery objects presented to the U, S.
Fish Commmission by the Imperial Japanese Commission at the close
of the lixposition was deposited in the U. S. National Museum.

The large case made for the boat and vessel models of the exhibit
was also turned over to the Museum and adapted for use in the section
of naval architecture.

All the vessel and boat models, canoes, fishing apparatus, clothing,
marine animals, fishery products, fishery illustrations, ete., not needed
by the Commission were deposited upon their return to Washington in
the fisheries section of the National Museum. Articles and materials
belonging to the exhibit such as could be utilized in the work of the
Commission were trausferred to ity central office after their return to
‘Washington, in accordance with the instructions of the Treasuyry
Department. .

Respectfully submitted.

TARLETON H, BuAN,
Representative,
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2.—REPORT UPON THE OPERATIONS OF THE UNITED STATES
FISH COMMISSION STEAMER ALBATROSS FOR THE YEAR
ENDING JUNE 30, 1894 '

OPERATIONS FROM JULY 1, 1893, TO MAY 1, 1894.

By Commander Z. L. TANKER, U. S. N., Commanding.

The Albatross was in latitude 51° 39’ N, longitude 1720 22/ W at
midnight June 30, 1893, en ronte from Unalaska to the Bay of Waterfalls,
Adak Island, Aleutian Chain, where she arrived at 7.30 p. m. July 1.

‘We visited the bay under orders of thé senior officer, commanding
the United States maval force in Bering Sea, to ascertain if it was
being used as a rendezvous by the sealing fleet. Its location on the
Pacific side of the island, remote from the usual cruising grounds of
the patrol fleet, its accessibility, ample supply of pure, fresh water from
mountain streams, and driftwood conveniently strewn along the beaches
made it the most desirable port for that purpose west of Sand I’oint
(Humboldt Harbor), in the Shumagin group. ‘There were no vessels in
the bay at the time of our arrival, but recent beach fires, trampled
grass, etc., plainly indicated the presence of visitors at no distant date.
We subsequently boarded three schooners off the coast, all bound into
the bay for water, and as they were among the last of the western-
bound fleet it is highly probable that the harbor was visited by sealers
carlier in the season.

The Bay of Waterfalls takes its name from a number of mountain
streams which fall into it from the surrounding heights. Itis 4 miles
wide at the entrance, and penetrates the island in a northerly direction
about 8 miles, Chapel Cove lies on the cast side, 2 miles from the
entfance. It was examined by the officers of this vessel, and found to
afford fairly good anchorage for vessels of all classes in the outer bay in
about 20 fathoms, while the inner cove furnishes almost perfect protec.
tion to small craft, such as hunters and sealers. Water could be procured
early in the season, but the streams were dry at the time of our visit.

Cataract Bight was examined also. It lies on the east side of the
bay, about 4 miles from the entrance, and affords good anchorage—the
best in the Bay of Waterfalls—in from 15 to 20 fathoms. There Is quite
a large stream falling into the head of the bight, affording the most

convenient watering-place in the vicinity. Anchorage may be found
197
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at the head of the bay, and water procured from any of the numerous
streams. The beaches were lined with driftwood.

We remained at anchor until the morning of July 5, under bright,
clear skies and pleasant weather during the daytime, but the nights
were misty, and an impenetrable wall of fog surrounded the island
without a break, totally obscuring everything seaward.

Adak Island, like most of the Aleutian Chain, is mountainous and
wholly devoid of timber; even the stunted growth of alder and willow
found on some of the islands is lacking, at least in the region countiguous
to the Bay of Waterfalls, The valleys and foothills are covered with
a rank growth of grass and wild flowers, which extend high up the
mountain sides wherever there is a handful of soil, mosses occurring
on the barren heights.

The naturalists examined the region with the assistance of volun-
teers from the officers and crew, trawl-lines were set without result, and
the seine was used wherever suitable beaches could be found, but the
waters of the bay were nearly barren of fish, except in the immediate
vicinity of fresh-water streams, where trout were plentiful and taken
in large numbers. A few €od, chicken halibut, flounders, and « single
Atka mackerel were caught by persistent fishing with hook and line
from the ship’s rail, and large numbers of fine trout were taken from
the streams and lakes by fly fishermen. Land birds were extremely
searce, particularly ptarmigan, which are so plentiful on some of the
other islands. Thoe only apparent cause is lack of food in winter when
the ground is covered with snow, for here the fresh buds of alder and
willow which supply their wants in more favored localities are entirely
lacking. The scarcity can hardly be attributed to foxes, for there wero
few, it any, on that part of the island visited by the collectors.

Remnants of a copper-fastened boat were found on the shore of a
large lake lying about 2 miles northeast of the bay.

The fog broke at intervals on the morning of July 5, and at 8.40 a. m.
we got under way and patrolled off the heads, boarding two sealers,
taking several soundings, and finally anchoring in Chapel Cove for the
night. A haul of the seine brought in a number of trout and young cod.

We were under way again at 2.30 a. m.,, on the 6th, and availed onr-
selves of the opportunity to further develop the great submnarine trough
lying south of the Aleutian Chain, Commencing a line of soundings
near the entrance of the Bay of Waterfalls, it was carried in a south-
easterly direction to 50° 03/ N., 1740 30’ W., in 2,802 fathoms, the maxi-
mum depth of 4,002 fathoms having been found in latitude 50° 28’ N.,
longitude 17510’ W. From the former position the line was extended
in a northeasterly direetion, recrossing the depression in 3,794 fathoms.

Two hauls of the beam-trawl were mado in Amukta Pass on the Sth
in 283 and 248 fathoms, respectively, the former proving quite rich in
branching coral, sponges, hydroids, etc., while the latter was almost bar-
ren of life, the net being loaded with voleanic sand and gravel, very light
and apparently subject to frequent shifting from the offect of currents.
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Soundings were continued to the island of St. George, which we
passed at 10 p. m. July 9, during a southerly gale with rain, fog, and
short, chopping swell, peculiar to Bering Sea. Low spced during the
remainder of the night brought us to St. Paul at 6.38 on the morning
of the10th. A landing was effected a few hours later at Ilast Anchorage,
and Mr. C. H. Townsend went to confer with the chief Treasury agent,
Mr.J. B. Crowley, regarding a photographic survey of the seal rookeries
.on St. Paul and St. George.

While at the Bay of Waterfalls Mr. Townsend suggested planting a
quantity of trout in the lakes of St. Paul Island, which heretofore have
been entirely without edible fish, and, with this object in view, a number
of finc adult specimens were taken and transported to the islands, where
20 were deposited in good eondition in two of the most promising lalkes.

Iaving secured the cooperation of the chief Treasury agent and
procured from him necessary instructions to his subordinates on St.
George, we steamed over to the latter island and landed Messrs. C. H.
Townsend and N. B. Miller with apparatus for the prosecution of their
photographic work and the platting of the outlines of the fur-seal
rookeries in accordance with the plan previously inaugurated by Mr.
J. Stanley-Brown.

While at St. Paul Island Mr. Adams, Treasury agent, visited the
ship and reported that a schooner had been seen off Northeast Point
on the 4th, sealing, and a brig had five boats out for seals on the 7th.
As none of the patrol fleet was at the islands at the time, we pro-
ceeded to the locality wentioned, and,early on the morning of the 12th,
boarded two whaling barks which were on a favorite ¢cruising-ground,
north and east of St. Paul; one of them reported a whaling schooner
cruising in the vicinity, but we did not meet her. The cast and north
shores were examined during the morning, but we saw no vessels.

It was arranged beforo leaving St. George that wo should return on
the 15th to transfer Messrs. Townsend and Miller to St. Paul, hence
our operations in the meantime were prosecuted with this end in view.

A line of soundings commencing north of St. Paul on the parallel of
570 18’ N. was carried due west to the meridian of 173° 53/ W., in 150
fathoms. Beam-trawl and hand-lines were used frequently, special care
having been given to serial temperature observations. Depths varied
but little from 60 fathoms,with bottom of green mud,until,in172043'W,,
specimens of branching coral were brought up,and in173°18' W. 10(,ky
bottom was first struck and carried to the next station, about 5 miles.
The 100-fathomn curve was then followed in a southerly and casterly
direction, with frequent sounding, dredging, and temperature stations
to the parallel of 56° 30’ N., thence due cast to the vicinity of St.George,
where we arrived at 8.40 a. m. July 14.

"The results of fishing trials will be found in the report of the fishery
expert; the contents of trawl, intermediato tow net, soundings, tempera-
tures, otc., are tabulated for the sake of brevity, and will be referred to
only incidentally in this report. Strict attention was given to the study
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of the pelagic life and aquatic habits of the fur seal in so far as it could
be done without serious interference with the work of deep-sea explora-
tion. The numbers of seals seen, with dates, localities, ete., have been
tabulated, and are shown in roman numerals on the appended chart.
Fishing stations are indicated by a broken line (...... ) and dredging
stations by a horizontal line ( ) drawn under soundings on the
same chart.

Messrs., Townsend and Miller came on board at 11.30 a. m. on the
15th, having completed the primary photographic survey of the rook-
eries, and we were under way fifteen minutes later for St. Paul, arriving
at 5,10 p. m. The flagship Mohican anchored near us two hours later.
Arrangements having been completed, Messrs. Townsend and Miller
were landed at 3.30 p. m. July 16, with photographic apparatus and
other equipment, for the prosecution of their work on the rookeries.

Treasury Agent J. B. Crowley, having requested transportation to
St. George, we left our anchorage at 4.30 p. m. and landed him at his
destination five hours later. At daylight next morning we examined the
north and west shores of the island, in compliance with verbal instrue-
tions of the senior officer; then started a line of investigations in a
southerly and casterly direction, intending to extend it to Cape Maku-
shin, but a gale sprung up during the night, forcing us to discontinue
it and make the best of our way to Unalaska, where we arrived at
5.50 p. . July 18, Several of the Arctic whaling fleet—transports, and
other vessels—were found at anchor in the harbor.

Our movements to this time were governed, first by patrol duty, and
later in attendance upon Mr. Townsend in his special work on the seal
islands; but subsequently we were practically free to prosecute the work
of the Iish Commission, and preparations were made accordingly.

Unexpected losses of dredging gear on the preliminary trips forced
us to the conclusion that the older portion of the steel-wire rope had
reached its limit of usefulness, and as it would be in constant use the
remainder of the season we carefully overhauled the whole 3,600 fathoms
on the reeling engine, and finally condemned 750 fathoms, replacing
it by 1,000 fathoms of new rope. The deep-sea sounding reel having
shown signs of distress after the 4,002-fathom sounding made early in
the month, the wire was run off and a careful examination made, which
showed it to be in good ovder in every respect, except that the flange
of the drum opposite the friction groove was distorted by the great
pressure of wire, giving it an irregular, wavy appearance. Fortu-
nately, the metal was not fractured; so, after overhauling the wire, it
was replaced, and the reel continued to do good service, although it
would not be reliable in heavy work.

The plan for carrying out the explorations contemplated in the
instructions of the Commissioner for the season of 1893 may be stated
in a general way as follows: Taking into counsideration the probable
delays incident to the peculiar climatic conditions of Bering Sea, and
the time consumed in coaling, it was considered probable that we would
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have but 30 working days to cover the broad area under investigation,
and the scheme finally adopted was based on the amount of work we
could do within that limit of time.

The initial point, latitude 56° 51/ 30" N., longitude 170° W., lies
midway between the islands of St. Paul and St. George, and from this
point as a center a circle was described 430 miles in diameter, and 13
radii were drawnp to the circumference, at angles of about 28°. They
were numbered from right to left for convenience of reference, No. 1
ending in latitude 570 46’ 20" N, the total length of lines aggregating
about 3,700 miles.

Wo sailed at 5 p.m. July 25, towed the whaling bark Stamboul out
of the harbor, then steamed direct to St. George with mail for the
island, but rough weather prevented a landing, so we ran on to St. Paul
and delivered it to the Mohican. A quantity of trout, starry flounders,
and clams, brought from Unalaska to stock the waters of St. Paul, were
landed and properly distributed immediately after our arrival.

Having communicated with Mr. Townsend aid ascertained that his
work was progressing satisfactorily, we got under way at 10.20 a.m.
July 28, and commenced explorations in accordance with the plan before
described, Line 1 was first developed until its intersection with a
previous line from Cape Newenham, and was completed on the evening
of the 20th, when we started for the eastern extrewmity of line I1. A gale
sprang up, however, which caused a dangerous sea and forced us to
haul off to the northward and westward until we deepened our water
and the swell became more regular. 'We reached the line on the morn-
ing of the 30th, and continued work during the day and following night
under great difficulties and no little discomfort from a heavy, vicious
sea; it moderated, however, during the morning of the 31st and the
work progressed more rapidly. We reached the vicinity of St. Paul
about noon. Mr. N. B. Miller returned on board during the afternoon,
and took charge of the scientific department, which had been ably
conducted by Passed Assistant Surgeon T. A. Berryhill, U. S. Navy,
during the absence of the naturalists.

Leaving the anchorage at 3.40 a. m. August 1, wo commenced the
development of line 111, which ran in a northerly direction; made the
island of Nunivalk at 10 a. m. on the 2d, passing about 15 miles to the
westward of it in from 14 to 19 fathoms, and reached the northern
extremity of the line, in latitude 60° 28’ N., Jongitude 168° 08" W, at
4.33 p. m. Then, turning sharply to the westward, investigations were
extended toward the most northern station of radial line 1v, which was
occupied at 6.40 a. m, August 3. 1tis 1l miles ENE. (mag.) {fromn Cape
Upright, St. Matthew Island, and, the weather being clear at the time,
the headland was plainly visible; Pinnacle Rock and Hall Island could
be seen also.

Extending the line in tho direction of the initial point, oxcellent
Progress was made, the weather being exceptionally favorable; made
the high Jand of St. Paul at 4 p. m. August 4, and at 7.44 anchored for
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the night off the north shore of the island in 9 fathoms. We were
under way at 2.45 a. m.next morning, and commenced the development
of line v, which was completed on the 6th, in latitude 59° 54/ N.,, longi-
tude 174° 177 W. A marked feature of this line was the uniformity in
depth of water, 10 fathoms being the maximum variation, while for over
100 miles it did not exceed 2 fathoms.

We reached line vI at 5 a. m. August 7, in 580 10’ N, and 176° 40’ W,
the depth having increased from 71 to 1,744 fathoms in 33 miles, No
attempt was made at dredging or trawling in such great depths, from
a lack of time, investigations being confined to sounding, temperatures,
and seal observations until we were within the 100-fathom curve. An
increasing breeze from the northward-and westward gave us a leading
wind, with which excellent time was made between stations, but a heavy
sea interrupted our work to some extent. The line was completed about
noon August 8, and we came to an hour later at East Anchorage, St.
Paul, to communicate with Mr. Townsend and insure his transportation
to St. George at the proper time for a second series of rookery viows at
that place.

This matter having been satisfactorily arranged, we left the island at
1.15 a. m. August 9, and commenced the development of line XIII,
which ran in an easterly direction. Fog prevailed during the morning,
but commenced breaking away at 8 a. m., and it finally proved one of
the most pleasant days of the season. The line was developed rapidly
under favorable conditions of weather, and the last station, which lies
in latitude 560 10’ N, longitude 163° 25’ W., near the northern limits of
Slime Bank, was occupied at 9.46 a. m. Angust 10. The snow-covered
peaks of Pavlof and Shishaldin were scen at daylight, and a little later
Aghileen Pinnacles and Amak Island came into view, the weather still
remaining remarkably clear.

As soon as the line was completed we started for Unalaska for coal,
but early in the afternoon the wind increased rapidly from the south-
west, and the evidences of approaching bad weather were so apparent
that we ran into Shaw Bay and passed a quiet night, although it was
blowing a strong gale at midnight, with furious squalls. This bay is
easy of approach, has no outlying dangers, water shoals gradually from
20 fathoms, and it affords good protection with winds from southwest
to southeast. It was still blowing a fresh gale at 5.20 next morning
when we got under way, but by hugging the land we kept in compara-
tively smooth water until we reached the vicinity of the Northwest
Cape of Unimak, when the wind died out and fog set in which lasted with
occasional intervals until our arrival at Duteh Harbor at 5.35 p. m.

We commenced coaling at 10 a. m. August 14, and finished at 11.12
a.m. onthe 16th. Ten minutes later we cast off from the wharf, hoisted
boats, and proceeded to sea, anxious, if possible, to make up for a
part at least of our unexpected detention in port. It was our intention
to resume work at the southern extremity of radial line x1, near Cher-
nofski; and, starting out with light winds and pleasant weather, we



INVESTIGATIONS OF THE STEAMER ALBATROSS. 203

anticipated a speedy and interesting trip while skirting the northern
shorés of Unalaska; but off Cape Cheerful a dense fog rolled down from
the heights of Makushin and shut out everything a ship’s length from
us; a breeze sprang up a few minutes later, light at first and variable
in direction, but increasing rapidly, until within a short time we were
driving into the teeth of a southwest gale—a typical illustration of the
rapid atmospheric changes experienced in Bering Sea.  The conditions
were so unfavorable for the prosecution of our work that we ran into
Chernofski for the night, anchoring at 8.30.

Chernofski Bay is the most secure harbor near the western extremity
of Unalaska, if not in the whole of Bering Sea. The inner basin is per-
feetly landlocked, and being surrounded by low land or moderate eleva-
tions it is not subject to the much-dreaded “woollies,” as the furious
mountain-bred squalls of northern regions are called. The Albatross
visited the harbor in August, 1890, and by careful observations with
artificial horizon determined the position of the southwest point of the
entrance to the inner basin to be in latitude 53° 23/ 06.5" N., longitude
1670 30’ 83.8"" W., the Greek church in the village bearing N. 530 w.,
true, 0.64 mile. The longitude depends upon that of the point opposite
the Wharf in lliuliuk Harbor, being in 166° 31’ 44.2" W, a8 shown on
Coast Survey chart No. 821. Information concerning the observations
above mentioned will be found in my report for the fiscal year ending
June 30, 1891,

The wind subsided during the night, and at 6.30 the following morning
we left the harbor and commeuced work on line X1, making corrections
in the coast line of the northeastern extremity of Umnak Island in
passing. A line of soundings wasrun from the latter point to Bogoslof
over the line whero a reef was shown on the older charts, and which
100ked so formidable that for many years vessels avoided the passage.
Seven hundred fathoms was the least water found, and we saw 110 indi-
cations of foul ground, yet a subsequent experience while passing the
voleano in a gale readily accounted for the natural belief in its existence,
We were running before a heavy, regular sea until abreast of Bogoslof,
when suddenly it lost all semblance of regularity as far as the eye could
reach in the direction of Umnak, high combers running apparently in
cvery direction in a remarkable manner, giving tho impression of break-
ers, and had we not recently sounded over the region we also would
have looked with suspicion upon it and perpetuated its bad name. The
Phienomenon was doubtless caused by a strong current setting against
the wind.

Bogoslof Voleano was in active eruption, as usual. We made a par-
tial examination of it in 1890, which was verified and extended during
our late visit. The latitude of the cono of 01d Bogoslof was, by good
observations, sea horizon, found to be 530 54’ N,

Having developed line X1 to the vicinity of St. George, we called at
that island in the afternoon of the 18th to communicate with Mr. Town-
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send, and upon his reporting the completion of the special work to
which he had been assigned on the islands, he was taken on board and
resumed his duties in charge of the scientific departinent.

We were detained about an hour at St. George, then took up the
development of line vrr, and carried it to its western extremity in lati-
tude 56° 21/ N., longitude 176° 45 W, where the depth of water reached
2,049 fathoms. The station was occupied at 2.11 a. m. August 20; then,
changing direction to the southward, we reached the terminus of
radial viir at 4.21 the same day, in latitude 54© 38’ N., longitude
175¢ 25’ W, with a depth of 2,041 fathoms. We followed line VIII to
the 100-fathom curve, then took up radial 1x, and developed it to lati-
tude 530 48’ N, longitude 173° 11’ W, in 1,948 fathoms.

Indications of bad weather were unmistakable on the morning of the
22Q; a brisk breeze from the southward and eastward sprung up duaring
the afternoon, and at midnight it was blowing a fresh gale from E. by
8., with rapidly falling barometer. At 11.50 p. m. stopped the engines,
set fore storm staysail, and hove to with wind on port quarter. The
gale having moderated to a strong breeze, we started ahead at 7.30
a. m, August 23, and reached the outer extreme of line x at 10.25 p. .,
in 1,027 fathoms, latitude 53° 09/ N., longitude 170°31' W. The Wind
backed to the northward during the day, and at 10 p. m. was blowing
a moderate gale from northwest, with rough cross sea, yet work was
continued under low speed and at the expenso of great wear and tear
until 6.30 p. m. August 24, when the line was practically completed.

Radial line x1r and a considerable arca about the Pribilofs still
remained unexplored, and we were anxious to finish it before going
into port, but the gale was still blowing, with no immediate prospect of
improvement, and as our fuel was nearly exhausted we concluded to
return to Unalaska and procure a iresh supply, We passed Bogoslof
at 5.45 a. m. and anchored in Duteh Harbor at 11 a.m. The flagship
DMohican, Ranger, Rush, and I1. B, M. S. Champion were found in port.

At the request of Captain Ludlow I called on the chief engineer of
this vessel, A. M. Hunt, passed assistant enginecr, U.S. N,, for a report
on the comparative merits of the best varieties of steaming coal used
during the season, and received the following reply:

On May 31 wo coaled ship at Union Bay with coal fresh from the Comox mines.
It was washed coal, very clean, and free from slack, and probably of the finest
quality that the inines furnish. It proved very satistactory in every respect. It is
a little slower in igniting than tho Wellington or Nanaimo coals, and gives a good
body of clear fire, with very light smolke as compared with other coast coals. Such
clinker as forms breaks away from tho bars readily, and does not form so close a
DLlanket as to deaden tho fires by preventing the passage of air through them. The soot
formed does not adhere to the tubes, is granular rather than flaky, and is easily
blown out with the stcam tube sweoper. There was no diffienlty in burning as many
pounds of it per square foot of grate surfuce as of any other coal we have used.

The only coals with which I am able to make a comparison are the Welch Brymbo
coal wo received at the Mare Island Navy-Yard in May, 1893, and Wellington coal

recoived from the North American Commercial Company at Dutch Harbor during
July and August, 1893, The Brymbo coal was taken from a pile that had been
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exposed for about a year, but was in fairly good condition. The Wellington coal
was fresh {roin the mines and of good quality. Tho figures are from data taken from
thestean log of this vessel and can not be considered as more than approximitoe, owing
to thoe dificulty of getting runs with the different coals under the samo conditions,

Torcontago
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COMOX < cenvennicrannaccnnnnns feesrsuiesncenatncannen 134
Brymbo..ooo.oo.... cee-.- 104
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The distance that can be stoamed at oconomical speed by this vessel with equal
amounts of coal is as follows: With Comox, about 6 per cent more than with Wel-
lington and 3 per cent loss thun with Brymbo. From my expericnce with the Comox
coal I do not besitate to pronounce it superior for our purposes to any coast coal on
the market.

Getting under way at 4.556 a. m. August 31, we examined the area
embraced between Akutan and Akun islands, commonly called Akutan
Bay, aud looked into Akutan Harbor and other coves to ascertain
whether any of the small sealers bad taken refuge there. The beam
trawl and hand-lines were usced at several stations to determine the
character of bottom and its fauna, thinking we might possibly find
codfish or halibut. On the contrary, the bottom was composed largely
of glacial mud and alost barren of life.

Arriving off the north head of Akun at 1.50 p. ., a vessel was
reported from the masthead, standing to the southward through Uni-
mak Pass. Gave chase, and at 3.50 boarded the American schooner
Lettitia, from Sulima River for San Francisco with a cargo of salt
salmon. As soon as the boarding officer returned, we steamed to the
southward and westward, and at 6.30 p. m. anchored in Akun Cove for
the night,

ietting under way at 4.15 tho following morning, September 1, we
took up radial line xi1, the last of the series, in latitude 54° 36’ N.,
longitude 163° 27/ W., depth 113 fathows, and developed it to the initial
point. A northeasterly wind sprang up seon after we reached the line,
and increased in force during the day until it became exceedingly diffi-
cult to carry on the work; yet we persevered uutil the evening of the
2d, and succeeded in covering a large portion of the unexplored ground
in the region of the I’ribilofs.

When in the vicinity of Otter Island a heavy break was seen over a,
reef which exteuds at least half a mile off its western extremity, as
shown on canceled Coast Survey chart No. 886, but not charted on
later issues. The charts of the Pribilof Islands have ¢breakers”
marked about 2 miles N. by E. (magnetic) from Otter Island, directly
between it and St. Paul, and while the existenco of concealed dangers
in the assigned position has been gonerally doubted, the spot has been
given a wide berth in clear weather, and has proved the source of much
anxiety to navigators during the almost constant summer fogs. The
absence of breakers with the heavy swell then rolling in scemed to
confirm their nonexistence, but to settle the question beyond doubt we
steamed to the spot and sounded in 26 futhoms, sand and stones, then
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dragged the beam-trawl nearly half a mile in the direction of St. Paul
without changing the character of bottom or shoaling the water.
Strong currents and tide rips are not infrequent near the islands, and
under favoring conditions overfalls might occur bearing the general
appearance of breakers.

An anchorage was found for the night in Village Cove, St. Paul
Island.

A moderate to strong northeast wind was blowing on the morning of
September 3, the weather overcast with drizzling rain and heavy sea,
conditions most unfavorable for our work. As there was no immediate
prospect of improvement, and we could not afford delay, we got under
way at 5.20 a. m., and occupied the last few stations required to com-
plete our scheme of exploration; then, at 3.15 p. m., started for Unalaska.
The run was made under steam and sail with fresh, following wind, and
at 12.55 p. m. September 4 we arrived at Dutch Harbor.

Our season’s work in Bering Sea was completed under difficulties
and at considerable expense of wear and tear. Our instructions con-
templated a line of soundings and observation of secal life between the
Pribilofs and the Commander Islands, providing it was found practi-
cable, after the completion of the more important work in southeastern
Bering Sea; and we looked forward to it as a satisfactory winding up
of the seasou’s exploration until the rapid succession of September
gales put a stop to further operations.

Voluminous reports relative to patrol duty were made periodically to
the senior offlicer commanding United States naval force in Bering Sea,
and incidents connected with that service have been mentioned only
where they have a bearing on the narrative of exploration.

The general results in the several branches under investigation dur-
ing the scason may be summarized as follows:

Seal life.—Tho observation of seal life was conducted with the great-
est care, but was subordinate to other duties in so far that we did not
deviate from our course or delay operations for that special purpose.
The small numbers observed may seem strange in view of the fact
that many thousands were constantly atloat; yet it is not really so,
for they have become wary since they have been hunted so persistently
by pelagic sealers. I have been told by scalers that it was the excep-
tion when large numbers were seen from the deck, and that some of
the best catches are madeon days when there are none sighted {rom the
vessel. It is a common saying that you will not see a moving seal it he
sces you first, and this is largely true, although occasionally curiosity
induces them to approach a vessel, especially it sheis lying to. A larger
number will be seen from a sailing vessel than from a steamer moving
through the water at the same speed, the vibrations of the propeller
being distinguished at a greater distance than the wash of the water
about the hull of the former.

To find seals it is necessary to hunt them as other game is hunted,
and as we were constantly moving in the prosecution of other work, it
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is safe to assume that we passed in the immediate vicinity of large
numbers which were not seen, and that where we saw one there were
others near by.

Very fow were scen within 10 miles of the Pribilofs, except close to
land in the vieinity of the rookeries and on the direct route Letween
the islands. Even there an average of ouly four were observed each
trip, yet many thousands are constantly traversing the region day and
night through the entire season; in fact, the waters surrounding the
islands are, of all areas in Bering Sea, the most frequently traveled by
the feeding portion of the herd.

Seals were seen in varying numbers on 11 of the 13 radii, exclusive
of those encountered near the rookeries.

On line 1, 200 miles NE, by L. (mag.) of St. Paunl Island.

On line 111, 40 to 70 miles N. by E. (mag.) of St. Paul Island.
On line 1v, 25 miles N, by W. (mag.) of &t. Paul Island.

On line v, 40 to 200 miles NW. by W. (mag.) of St. PPaul Island.
On line vI, 50 to 110 miles west (mag.) of St. Paul Island.

On line vir, 120 miles WSW. (mag.) of St. Georgo Island.

On line viir, 140 to 200 miles SW. (mag.) of St. George Island,
On lino 1X, &5 to 130 miles 8SW. (mag.) of St. Georgo Island.
On line X, 25 to 1830 wiles 8. + IX. (mag.) of $t. George Island.
On line x1, 40 to 60 miles SE. by S. (mag.) of St. George Island.
Ou line x111, 12 miles north (mag.) of St. George Island.

The 100-fathom curve from the 170th to the 174th meridian is a
favorite feeding-ground, where scattered seals were frequently observed
from the decks of the vessel, a sure indication that it would have been
a prolific hunting-ground had we hove to and sent out boats. Next
to this region, the largest. numbers were observed near the northern
extremity of radial No. v, and it soon became evident that the August
feeding grounds were to the westward of the meridian of the Pribilof
Islands. TBarlier in the season they would doubtless have been found
in greater numbers cast of that meridian, where their food, composed
largely of codfish, would still abound in the shoaler waters of castern
Bering Sea.

Soundings.—Depths inside of the 100-fathom curve wore found to be
remarkably regular, shoaling gradually where land was approached.
Oft the Kuskokwim, and thence to Nunivak, shoal water extends
farther from land than in any portion of Bering Sea, while off the
Aleutiun Archipelago deep water frequently approaches very near to
the coast line,

Depths of 2,000 fathoms or more are found in central Bering Sea, the
eastern part having less than 100 fathoms. The western section is still
unexplored. The 100-fathom curve lies on the summit of a steep,
Irregular bank, extending from the vicinity of the Northwest Cape of
Unimak in a WNW., (mag.) direction to the meridian of St. George,
approaching within 18 miles of the island; thence, about W, by S,
(mag.), for 140 miles to the meridian of 173° 25’ W., where it turns
abruptly to NW, by N. (mag.) for 140 miles, then WSW. (mag.) along



208 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

the southeasterly coast of Kawmchatka, where an immense area over 200
miles in width at its eastern extremity remains unexplored.

Character of bottom.—Black sand and gravel oceur on Baird and
Slime banks, in Bristol Bay; also in Unimak Pass and off the north
shore of Unalaska Island. Spots of black and gray sand occur north
of the Pribilofs, but a large proportion of the vast area within the
100-fathom curve is dominated by green mud, having usually a propor-
tion of fine sand, although this is not invariably the case.

In the deeper waters, even to depths exceeding 2,000 fathoms, green
mud occupies a prominent place, with a small percentage of fine, gray
sand, which during the season of 1890 we mistook for foraminifera,
Clay occurred once only in Bering Sea, in latitude 35° 38/ N., longitude
1700 39’ W., at 1,171 fathoms. Rocky bottom was found occasionally
near the 100-fathom line west of the Pribilofs.

Water Temperatures—The surface temperature of thoe Pacific Ocean,
south of the Aleutian Islands, during July and August, was from 480
to 500 I, while in Unimak and Amukta passes it was but 409, Marked
variations of temperatures have been noted in Bering Sea and com-
meuted upon by navigators, some of whom have ascribed the phenome-
non to mysterious agencies. It can readily be accounted for, however,
trom natural causecs. Inside of the 100-fathom line the surface tem-
peratures were from 44° to 46°, while at the bottom they ranged from
350 to 40°, aud between Nunivak and St. Matthew were as low as 319,
The temperatures at the surface fell with shoaling water, approxi-
mating to that of the bottom as the depths decreased, until in some
instances both were the same. A fall of 3° to 4° was mnoted in
approaching the Pribilof Islands.

Outside of the 100-fathom curve, and particularly between the seal
islands and Amukta Pass, the surface temperature was about 479, or 40
higher than inside of the curve and 3° lower than the Pacific outside
of the pass. This condition is owing to natural causes also, as the
weight of current is from the warmer waters of the Pacific through the
archipelago into the colder region of Bering Sea,

The mean surface temperature in the harbor of Unalaska during
July, August, and the first week of September was 500,

Serial temperatures observed showed frequent mingling of warmer
and colder waters,

Currents.—Regular tides were found inside of the 100-fathom curve,
the flood strongest and setting to the northward, the ebb running in
the opposite direction. They were greatly aftfected by winds and the
proximity of land, and around the Pribilof group they were particularly
strong and erratic. - Outside of the 100-fathom curve there was a general
northerly set, light, however, and greatly affected by prevailing winds.

Intermediate tow-net.—This apparatus was used frequently with good
results between 25 and 250 fathoms,

Codfish—The only known cod fishing-grounds of commercial value
iu Bering Sea are Baird and Slime bauks, in Bristol Bay. They are
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taken in other places, such as the Hospital Bank, an unimportantlocal-
ity on the Kulukak ground, where fishing vessels from Baird Bank
sometimes seek shelter during northerly and northeasterly storms; also
along the shores of the Aleutian Islands, where a sufficient quantity are
secured for local consumption. Banks have lLecen reported in various
parts of Bering Sea, but we have no data at present that would justify
a fisherman in visiting them as a commercial venture.

A vessel can avchor anywhere inside of the 100-fathom line and by
persistent fishing tako enough to “fill the decks,” to use a common
expression, where a mess for all hands has been caught. The same may
be done in calm, smooth weather, when the shipis lying dead in the water,
yet the locality might Le worthless commercially; and, in fact, such is
the case over the greater portion of Bering Sea.

The search for cod in paying quantities would be confined to spots
where the bottom is free from mud, and a glance at the chart will show
the prescribed areas where success would be probable,

First, a streteh of 60 miles or more will be observed ESIL. (inag.) of
St. George Island, in from 70 to 80 fathoms, coarse sand and gravel, and
fine dark sand near the 100-fathom curve. Amnother spot having favor-
able indications lies about 50 miles NI. by N. (mag.) from the island, in
40 fathoms, gray sand and rocky, and fine gray sand. A region of con-
siderable area, having promising features,lies from 180 to 200 miles NE.
(mag.) of St. Paul Island in from 20 to 30 fathoms, fine gray sand and
shells. A spot about 42 miles N. by W. 3 W. (mag.) from northeast
point of St. Paul Island has been reported as a bank, and has favorable
Indications, in about 40 fathoms, sand and gravel. There are other
Places between the above spot and Nunivak where a certain degree of
8uccess might be expected, although our examination did not develop a
particularly rich fauna.

There is also a region near the 100-fathom curve, in from 70 to 90
fathoms, fine gray sand and rocky bottom, lying from W. by S. to SW,
by W. (inag) of St. Paul Island, which promises well, although the depth
i8 greater than fishermen are in the habit of resorting to in this region,

The report of the fishery expert, Mr. A. B. Alexander, gives the
Sxperience of this vessel in fishing with hand-lines from the rail, but
In considering the results it must be remembered that the vessel was
always under way, frequently drifting rapidly before boisterous winds
and heavy seas. The duration of trials never exceeded twenty minutes,
ﬂ.nd other work was frequently carried on when line fishing was imprae-
ticable ; hence some of the most favorable localities escaped a fair trial
With hoolk and line.

It is reasonable to suppose that the presence of cod varies with the
Seasons in the shoal waters of Bering Sea as in other localities, and that
they will be found in greater depths as summer approaches.

" Halibut.—The Albatross has never taken halibut in any considerable
Quantities in Bering Sea, and none of large size. The conditions under

F,R.94—14
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which trial lines have been used are particularly unfavorable for the
capture of this slow-biting fish. Trawl lines set on favorable bottom
near the 100-fathom line would be an interesting experiment, from which
good results might be expected to follow.

Fishing trials.—It may be asked why we did not make more extended
fishing experiments at the various stations. Thereare several reasons,
among them the necessity of completing the lines as quickly as prae-
ticable in that region of fogs, to prevent thoe vessel from drifting out of
her course, it being desirable to locate the stations as accurately as
possible as bases for future exploration. Another and vital reason was
the lack of time.

Occupation of a station.—The following details are given as an evi-
deuce of the time and Jabor required for the full occupation of a station:

When the vessel is under sail and steam, as often happens, the former
is clewed up, and furled, if necessary, before the station is reached.
Having arrived on the desired spot, a sounding is made, say, in 60
fathoms, surface and bottom temperatures being taken; time, 3 minutes.
Serial temperatures are then observed in 5, 10, 20, 30, 40, and 50
fathoms; time, 10 minutes. As many fishing lines as the watch on deck
can attend are put over for 15 minutes, followed by the beam-trawl
with o scope of 130 fathoms on the dredge rope; time, 6 minutes. The
trawl is then dragged 15 minutes, and hoisted aboard in 10 minutes, the
haul having occupied 31 minutes. The surface tow-net was in operation
while the trawl was on the bottom. The intermediate tow-net follows
the beam-trawl, and is lowered to 50 fathoms in about 4 minutes, towed
10 minutes, messenger sent down to close the lower net; time, 3 minutes,
and it is then hoisted on board in about 3 minutes, the haul having
occupied 20 minutes. Thus 1 hour and 19 minutes are required for the
full occupation of a station in 60 fathoms, under favorable couditions,
A detention of 2 minntes would be about the average if we were simply
running a line of soundings in the same depth.

It would require 3 hours at least to set a trawl line in addition to the
operations detailed, and satisfactory trials with haund lines can only be
wade from boats. TFurther investigations in this direction are desir-
able, but they should be taken up when the vessel is not required
to maintain her position on a line, and can afford to wait for favorable
weatijer, as she will frequently find it necessary to do in Bering Sea.

On September 8, at 6 p. m., we left Dutch Harbor under the following
orders from Commander Nicoll Ludlow, United States Navy, command-
ing the United States naval force in Bering Sea:

You will proceed to soa as soon as ready, and so far as possibloe completo yonr work
in and about Bering Sea in connection with your investigations, under tho instruc-
tions of the United States Commissioner of Fish and Fisheries, and your patrol
work which is carried on at the same time, You will roturn to Dutch Harbor by
the 10th of September, fill up with coal, and return to San Francisco via Sitka,
Should the weatlier and other circumstances permit, you will .tako the route to the

north of the Sannak, on your way to the custward, and keep a sharp lookout en
route for the British steamer IFarlock, the British schooner Diana, and tho American
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schooner Czarina. The latter vessel is liable to seizure for receiving cargo from the
schooner C. (. Whiteat Caton Harbor. The othertwo vessels are liable to seizure—the
Warlock it found otter hunting, as it is suspected she is, or loitering in our harbors
if not in distress, as she cleared for Petropaulovski August 2 from Sand Point, and
the Diana (lato Sca Lion) for escaping after seizure at Sand Point Scptember 28,
1892. 'The schooner Emma, with Tansen, the rookery raider, on board, is probably in
or about the Sannak otter hunting. She was enrolled nt Juneau and licensed for
coasting trade only, and if hunting is being run without proper clearance.

This order is inserted to show that while we were accorded every
practicable facility for the prosecution of our special work, it did not
relieve us from patrol and other duties required of the vessels compos-
ing the Bering Sea fleet.

The navigation of Bering Sea is complicated during the summer
season by almost constant fogs, It is difficult atall times in the vicinity
of land, from lack of soundings and accurate surveys, and it has been
our custom to do what we could for the improvement of charts by tak-
ing soundings, correcting coast lines, and giving reliable astronomical
positions when it could be done without materially interfering with our
legitimate work. Great difficulty has frequently been experienced in
making Unalaska in thick weather in the absence of soundings, and
we have from time to time run lines from the 100-fathom curve to Una-
laska Bay, which were supplemented after our departure from Unalaska
by a line from Priest Rock, off Kalekhta Point, to the north head of
Akutan, and thence to Akun, the route usually followed by steamers
between Unimak Pass and Unalaska. These soundings, with others we
have made in the vicinity of the Fox Islands, will, when plotted on
a chart of large seale, greatly assist the navigator, inasmuch as it will
nake the lead available.

We anchored in the sonth arm of Akun Oove at 1.27 p. m, Septem-
ber 8, for tlie double purpose of giving the naturalists an opportunity
of exploring the region and to make an early start next morning for
the inner passage to the eastward. Akun Cove affords convenient and
safe anchorage with all winds except from SE. to NI. It has three
arms, two of which, the middle and southern, have been surveyed. It
has no permanent settlement, but during the fishing season temporary
camps are formed by natives who resort to the place for the purpose of
taking salmon. The fishin g was closed during the season of 1893, how-
ever, fromn natural causes.

At the head of the cove, and separated from it by a narrow shingle
beach, lies a beautiful lake of considerable size, which usually finds an
outlet to the sea through a small creek; but the storms of the previous
Wwinter threw up stones and gravel until the mouth was completely
blocked, thus effectually excluding the fish from their usnal spawning
grounds. Yet thonsands of fine red salmon were secn patrolling the
S_hores, vainly searching for an entrance to the lake, and the beach was
lined with the carcasses of the many victims to the vital instinet of
reproduction. When the tide was low, fresh water from the lake per-
Colated through the obstruction at the mouth of the creek, forming g,
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small rivulet up which spirited dashes were frequently made by the
more vigorous males, until, becoming exhausted, they rolled and floun-
dered back into the waters of the bay.

At 1 o’clock next morning, September 9, we left our snug anchorage
in a drizzling rain and fog, but it lighted up at intervals, giving us
momentary sight of islands and headlands by which the course was
checked, and during the forenoon occasional views of the snow-covered
heights of Unimak were obtained.

At 5.10 a. m. Seal Cape, or Cape Khituk of the older charts, was
abeam about 14 miles distant, and, the fog having partially lifted, we
could see the graceful slopes of Progromnia sweeping down from the
lower snow line to the shores. The cape is a vertical rocky eliff 150 feet
high, with grassy slopes on either hand, through which flow numerous
mountain streams that finally fall into the sea from cascades, or over
small shingle beaches; about a mile to the eastward rises a steep hill,
500 feet in height, with its sides extending to the water’s edge.

The charts show an island off Seal Cape, but it does not exist.. The
cape itsclf seems to be detached when seen from a distance, but a nearer
view shows it to be connected with the main island. Promontory Cape
has a small off-lying rocky islet, and the error may have occurred from
the latter cape being mistaken for the former.

The snow-covered peak of Shishaldin, 9,000 feet in height, is beau-
tifully symmetrical when seen in a northerly direction, and while it
was obscured most of the moruing, we were able to get a good bear-
ing of the summit, which seemed to verify the position assigned it on
the older charts, where it was placed in latitude 54° 45/ N., longitude
163° 59’ W. Two elevations rising above the snow line lie to the east-
ward of Shishaldin; the first is exceedingly rugged in outline, and has
a double peak which is approximately in latitude 54° 45’ 30" N, longi-
tude 163° 44’ W,; the second peak, having a dome-shaped ‘summit, is
in 54°© 45’ 30 N. and 163° 34’ W. The relative positions were deter-
mined by cross bearings and a run of 15 miles, based on Cape Lazaref,
being in latitude 54° 34’ N, and longitude 163° 34’ W. The elevated
region west of Shishaldin was enveloped in clouds and fog.

Cape Lazaref is a bold rocky point, or, rather, three rocky points, all
lying within & mile and a half, with small sand beaches intervening,
and has a rocky ledge partly above water extending off in a southeast
direction about a mile.

Cape Pankof has three rugged rocky points, and a reef partially
above water extends ubout a quarter of a mile E. by 8. from the middle
oue.

Having puassed the latter cape, we laid a course for Umga Island,
intending to verify its position by the run and bearings, but before
reaching it the fog shut down and we saw nothing more until next
morning, having anchored for the night to the westward of Deer Island.
We were about 2 miles from Umga when it was shut out, and saw dis-
tinctly that there was but one island instead of two, as shown on some
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charts; it was about 150 feet in height. The summit was in line with
Cape Pankof at NE. by N. (mag.), as shown on United States IFish Com-
mission charts and on Coast Survey chart No. 8300.

It is to be regretted that wo were unable to examine the region more
thoroughly, for tho various charts show greater discrepancies than in
any other locality on the Pacific side of the peninsula.

The fog partially lifted at daylight next morning, and at 5.35 wo got
under way and steamed to the eastward through the channel between
North Cape and Deer Island. The Rusk being observed at anchor near
the head of King Cove, we steamed in and boarded her to ascertain if
we could be of assistance; also to get the latest information concerning
the vessels supposed to bo still out sea-otter hunting. The command-
ing officer reported all well and that tho last otter hunter had left the
Sannaks. Having obtained the desired intelligence, we left the com-
modious and convenient bay without anchoring, and at 8.33 a, m. ecame
to in Bailey Harbor, where the naturalists spent the day in exploring
the region with fairly good results.

Bailey Harbor has an inner and an outer bay, divided by a broad
shingle spit, extending from the western shore nearly two-thirds across.
The only dircctions required to enter the outer harbor are to favor the
eastern shore in order to give the flats on the opposite side a wide berth,
as they cover at high water. The inner bay is ontirely landlocked, and
affords a secure harbor in from 5 to 8 fathoms near its center. To enter,
favor the cast side as before, and take a mid-channel course through
the narrow passage, carrying about 9 fathoms. In the absence of sur-
veys, it, wonld be prudent to anchor off the inner side of the shingle
spit. The head of the bay and western shore are lined with huge
bowlders.

Leaving Bailey Harbor at 4.42 p. m. the same day (September 10),
we anchored at 6.05 off Belkofsky, a village having a population of 160,
and, next to Unalaska, the largest native settlement west of Kadialk.
Its principal industry is sea-otter hunting. We called to learn from
Captain Lenard himself the particulars coneerning the rock bearing his
name, which is shown on the charts to the southward of the Sannaks,
in about latitude 54° N. We did not meet him, however, as he had
removed to another locality.

Belkofsky Bay is open from SW. to SE,, and is not safe with strong
winds between those points. The best anchorage for a stranger is in
10 fathoms, with the church bearing WN W. (mag.). Itis claimed by
some that better holding-ground may be found farther to tho eastwarg,
which may be true. The western part of the bay is strewn with bowld-
ers, which endanger a vessel’s ground tackle and should be avoided.

A reef, partially bare at low water, extends from the Inner Iliasik to
the mainland, and rising from it, about 60 yards from the latter shore,
i8 & pinnacle rock, which is conspicuous. The only break in the reef
oceurs just outside of this rock, where there is a narrow channel having
2 fathoms at high water. Itisused only by the smallest cluss of vessels,
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We were detained by fog until 7 o’clock on the morning of the 11th,
when a strong southeasterly wind drove it away sufticiently to allow us
to proceed. Passing between Inner and Outer Iliasik islands, we
favored the latter to avoid a reef that makes out about 100 yards {from
the former, then took a mid-channel course between Goloi and the
mainland. The north end of Goloi Island and Moss Cape terminate in
low shingle points, and the northern extremity of Dolgoi in a series of
wedge-shaped bluffs, having their vertical thick ends outward.

Seal Cape, which forms the east side of Coal Bay, terminates in a flat-
topped mound about 100 feet high, with low land between it and the
mainland. A conical rock opened out from the cape at about WSW.
(mag.), and this was the only rock we observed disconnected from the
shore line.

The shores of Ieaver Bay were partially obscured by mist, but high
land was observed to extend from the eastern extremity of Seal Cape to
the vicinity of the entrance to Otter Bay, and thence to within 4 or 5
miles of Cape Aliaksin,

There were no apparent outlying dangers in Unga Strait, and the
chart was found to be unusunally accurate, cross bearings of principal
points plotting within reasounable limits.

At 3 p. . we anchored in a cove ou the west side of Portage Bay,
which we have called “Albatross Anchorage.” The naturalists and
partics of volunteer collectors went out immediately after our arrival,
and continued their explorations until the moment of departure.

Albatross Anchorage is a small cove lying on the west side of I’ort-
age Bay, near its head, between Three I'inger Point and Deninsula
Bluff. We anchored between the above points, where we were pro-
tected from the swell caused by a heavy southerly wind, and riding to
a long scope of chain we found ample swinging room with 33 fathoms
at low water. Small vessels may go farther in and secure better pro-
tection by keeping well over on the southern side to avoid a ledge which
uncovers at half tide. Large vessels would anchor in the open bay to
the castward of Three TFinger Point or Peniusula Bluff. To enter
Portage Bay take a mid-channel course. A spit making out about 300
yards from Reef Point was the only outlying danger observed.

A reconnoissance of Albatross Anchorage and adjacent portion of
Portage Bay was made by the officers of this vessel. The position
of the north extremity of Three Finger Point, by obscrvations with
artificial horizon, was found to be latitude 53° 34/ 40’ N,, longitude
160° 3816/ W., . W. F. & C., 0 13™, approximate; rise and {fall,
about 8 feet. The names of points correspond with those of our chart
of the anchorage.

Getting under way at 1.50 p. m., September 12, wo steamed through
Gorman Straits, and thence for the south coast of Kadiak.

The existence of Scotland Rock in the position assigned it on the
charts has been questioned, and while we can not confirm its existence
or location with certainty, we saw a small conical rock about 10 feet in:
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height, a little open of the west tangent of Karpa Island when the
Jatter bore NW. 3 N, (mag.) 11 miles distant.

The Semidi Islands were sighted at daylight on the morning of Sep-
tember 13, and half an hour later Chirikof became visible. The accuracy
of the delineation of this island on the charts has been doubted by so
many navigators that we took the opportunity to verify it by steaming
along its south and east shores and taking angles on prominent points
until we satisfied ourselves that it was laid down practically correct.
The diverse opinions regarding the platting of this island may be
accounted for from the fact that passing vessels lay a course to clear
its southern extremity, which is high, and this carries them so far from
the long, low northern extension that they do not see it even in clear
weather. :

The T1inity Islands were sighted at 3 p. m., and at 8 a. m, the follow-
ing morning, September 14, we took a departure from Ugak Island and
steamed offshore to intersect a rhumb line from Cape Greville to Cape
Edgecumbe, for the purpose of running a line of soundings between
those points, this course having been decided upon after a conference
with Captain Ludlow and at lus request, which was based upon the
following experience of the 1. 8. 8. Mohican while en route from Sitka
to Iadiak:

At meridian, June 21, 1893, she was in latitude 57° 16’ N., longitude
1430 11/ W, with clear, pleasant weather, and after running 10.4 miles
WSW. 1 W. (inag.) was found to be in discolored water, with quantities
of seaweed and floating kelp; and although 160 miles from the coast,
appearances were so suspicious that they commenced sounding, but
fonnd no bottom at 100 fathoms, Similar reports have been made of
discolored water, drifting kelp,-ete., in various localities of the Gulf of
Alaska by sealers, whalers, and others, casting suspicion over theregion,
which could be removed only by sounding; and as the Albatross was
the ouly vessel in the fleet having the necessary appliances, the scnior
ofticer considered it advisable for us to make the examination.

The first sounding of the scries was made at 5.55 p. m., September 14,
in 838 fathomns, rocky bottom, latitude 57° 24/ N., Jongitude 149° 33 W,
and the maximum depth, 2,741 fathoms, was found in latitude H7°14' N,
longitude 148006/ W, in the great submarine depression lying south of
the Aleutian Chain and the Peninsula of Alaska. A depth of 2,009
fathoms was found in 57° 20/ N., 143° 26’ W., where the Mohican
encountered discolored water, Theline developed a great basin with no
indications of shoaling water except at the terminals.

In reporting the operations of the Albatross it is the intention to con-
fine ourselves generally to a simple statement of facts; yet it may not
be out of place in this instance to call attention to similar phenomena
In other seas as a possible explanation of the appearance of discolored
Water in various parts of the Gulf of Alaska.

On the Atlantic and Gulf coasts of the United States patches of
discolored water have frequently been encountered many miles at sea
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off the mouths of the great rivers. Discolored water and soundings of
52, 64, and GG fathoms were reported between 5° 00’ N. and 5° 12/ N,
and longitude 46° 43’ W, off the Amazon River, yet a cast of the lead
in 5° 01/ N., 460 44’ W, developed a depth of 1,876 fathoms. In the
China Sea, oft the great rivers, patches of discolored water are of fre-
quent occurrence, and I have a vivid recollection of the anxiety their
unexpected appearance caused me during my early cruising in those
waters.

The Gulf of Alaska receives the drainage of the greatest glacial
system in the United States, if not in the world; its waters reach the
sea icy cold and ladened with mud, heavier than the warmer waters of
the gulf, hence they find their way seaward in the great system of
ocean cirenlation as submarine currents, until by gradaal precipitation
of glacial mud and increase of temperature the relative specific gravity is
reversed and they appear on the surface in patches of discolored water.

Strong westerly winds and rough seas were encountered on the 15th,
which interfered somewhat with the work of sounding, but moderate
to smooth weather followed until our arrival in Sitka at 1.30 p. m.
September 17. Leaving Sitka at 2.30 p. m. September 18, we entered
Goletas Channel at 2.30 a. m. on the 21st, after a smooth and unevent-
ful run; reached Seymour Narrows at 5,30 p. m., two hours after high
water, and encountered an adverse current of about 9 kuots per hour,
with the swirls and whirlpools incident to the narrow and intricate
pass. Its full strength was not felt until we reached the southern
entrance, and being under one boiler and not particularly good fires
we were barely able to hold our own for the few minutes required to
raise sufficient steam to send us through. We anchored for the night
near Oyster Bay, reached Union Bay at 9.30 the following morning,
took on board 143 tons of Comox coal, and at 8.35 a. m. September 23
left for Port Townsend, arriving at 12.54 a. m. on the 24th,

We were detained at the latter port until 8,36 a. m. on the 26th,
when we left for San Francisco, arriving at 12.156 a. m. September 30,
and at Mare Island at 2.15 p. m.

Ensign Houston Lldredge, United States Navy, reported for daty
October 17; Ensign I3. A. Anderson, United States Navy, was detached
on the 19th, and Ensign H. B. Wilson, United States Navy, on the 20th.

Passed Assistant Surgeon E. S. Bogert, jr., United States Navy, was
ordered to take charge of the medical department of this vessel, in
addition to his duties on board the Boston, on October 30, and having
been finally detached from that vessel, he reported for duty Novem-
ber 4, rclieving Passed Assistant Surgeon T. A. Berryhill, United
States Navy, who was detached October 31. Passed Assistant Engi-
neer A. M. Hunt, United States Navy, was detached on the 8th, Passed
Assistant BEngineer Iloward Gage, United States Navy, being ordered
to take charge of the engineer’s department in addition to his duties
on board the U. S. S. Monterey, to which vessel he was attached.
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We are greatly indebted to Mr. Huant for intelligent and faithful
gervice during the time he was attached to the Albatross. He superin-
tended the installation of new boilers, the general and thorough over-
bauling of machinery, and designed new propellers, which have given
great satisfaction, He took an active interest in the work of the
vessel, and was always ready to forward it in every possible way.

W. R. Rush, lieutenant junior grade, reported for duty November G,
and on the same day Mr. A, B. Alexander was ordered to special duty
in connection with statistical investigations concerning the acclimated
fishes of the Pacific Coast.

1 was sent to the United States naval hospital at Mare Island on
November 10 for treatment, having been taken with grippe October 17;
I finally returned to the vessel December 9.

Ingign Philip Williams, United States Navy, reported for duty
November 15, and on the following day Insign C. F. Iughes, United
States Navy, was detached.

Lieat. W. R. Rush, United States Navy, was detached December 15.

Passed Assistant Engincer Howard Gage, United States Navy,
reported for duty in charge of the machinery on the 23d, having been
detached from the Monterey.

The vessel was ready for sea on December 31, and sailed for San
Diego January 2, 1894, arriving on the evening of the 4th, after a
boisterous trip.

About the 1st of March, 1894, numerous articles appeared in the
newspapers concerning an unprecedented destruction of fish life along
thie southern California coast, and particularly in the vicinity of Santa
Monica and Redondo Beach. Thinking the matter worthy of attention,
1 directed Mr. N, B. Miller to take passage on board the steamship Santa
Rosa on March 3, prepared to make an exhaustive investigation and pre-
serve a sufficient number of specimens for future examination. lde
returned on the 6th and submitted the following report:

On the 25th of February an article appeared in tho San Francisco firaminer,
stating that all sorts of rumors wero afloat to account for the great numbers of dead
fish that Lad been coming ashore during the previous week, and that the line of fish
extended from Santa Barbara to San Diego.

J commenced an investigation by going on board tho different vessels as they
arrived at this port from either the north or sonth. Theschooner Jessie . arrived on
1"ebruury 28 from Cerros Island. Captain Hardwick roported that between Doint
San Tomas and San Diego ho passed through large numbers of fish swimming near
the surface, and apparently going south; the greatest numbers of fish wero seen at
night, and he was unable to recognize any but barracuda; he thinks, howover, there
Wore other fish nmong them. The schooner Excelsior arrived tho same day from San
Pedro, and roported that no dead fish were to be seen on the surfaco of the water
botween that port and San Diego, but great numbers wero observed on the beachesat
Santa Monica, Redondo, and Nowport. Captain Alexander, of the steamor Santa

.Jfoaa, reported the same facts, and suggested Redondo as the bost place to make an
Investigation. The fishermen of San Diego have found no dead fish either at Point

Loma or on the beach in False Bay.
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In obedicnce to your order of March 3, I took passage on the steamer Santa IRosa
the same day, arriving in Redondo Sunday morning, March 4. I commenced assoon
as possiblo to get at the ficts by personal observation, and obtainedalso theideas of
fishermen as to the cause of the destruction of such great numbers of fish. Some of the
fishermen at first thought that giant powder had been used, as there had been heard
a number of loud explosions oifshore a short time before tho dead fishr were reen on
the surface; others claimed to have scen tho water spout np into the air. After an
investigation it was found that none of the fishermen wore out at the time, as the
water was then too rongh for fishing with safety.

The first appearance of these fish was on the 24th of FFebruary, and for the lirst
two or three days very few were scen, but on the 28th thousands of fish appeared on
the surface of the water, both dead and alive; the live ones appeared to e unable
to keep below the surface, or were trying to avoid deep water; those that got too
near the shore in shallow water wero thrown upou the beach. Most of tho dead ones
were carried ont to sea by currents, and were probably caten by gulls, @s not a gull
has been seen along the shore gince the first fish made their appearance.

I oxamined the beacl for several miles ut Redondo, and found barracnda, flatfish,
sardines, whitefisl, red rockfish, anchovies, sea bass, and yelow-fins; the most
munerous of the large fish were barracuda and flatfish. In the distance of half a
mile I counted 168 flatfish and 225 barracudi, and iu the same distance were a
thousand or more sardines and other small species. I secured & number of specimens
of sardines, anchovies, and red rockfish alive as they were thrown upon the bheach
by the surf. At this date, March 4, very few fish of any kind were to bo seen on the
surlace, and no dead ones. I also suceeeded in getting some fine specimens of bar-
racuda and flatfish alive.

1 examined very carefully o large number of fish, both living and dead; in every
case the stomach of the fishh was cupty, and those that were thrown upon tho Leach
dead bad their gull bladders ruptured. The gills of the live ones were natural in
color, but had patches of yellow slime attached to them which had a strong odor of
petroleum. These fish are being used for food on the steamers and at thoe hotels, and
also shipped to Los Angeles for the market, but no bad effects have us yet beon
reporied from eating them.

Of course, such an unusual occurrence cansed great excitement mnong the fisher-
men,  Mr. L. P. Maxey, of Redondo, states that he was born on the coast of sonthern
California and has been i fisherman most of his life, and that nothing of the kind has
ever happened before.

It is an established fact that there are oil aprings all along tho southern California
coast, in from 2 to 700 feet of water, and from 1 to 10 miles from shore; and, as now
springs have occurred in localities where they have nover Liefore been seen, and at
the same time that the fish first appeared on the surface, the only explanation prob-
able is that some seismie distnrbance has taken place in tho ocean not far from the
mainland which has caused new springs to burst forth, throwing out an unusual
amount of oil and gas, and that one or more of these springs have appeared on the
bavks or feeding grounds of thoe fish. Tho fish in tho immediate neighborhood of
these springs were probably killed by the explosion; those farther away wero
doubtless stunned or aficeted by the escaping oil and gas, which caused thiem to
come to tho surface, and from the effect