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, :
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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, 1894, 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 Commission occu-
pying the entire building, the Smithsonion Institution having vacated
the portion formerly used Ly it.

OFFICE OF ARCHITECT AND ENGINEER.

The following is a condensed report of the work of constrnction 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. A ice-house was built and a
number of minor repairs to the station made.

Craiy Brook 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 wus begun with the construction of a dam across
Slecper River, from which to supply the hatchery 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
front incline to hatchery building, and new foundation for water supply
tank.

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 by a number of large and small.ponds, a
boulevard, and sea wall, a hatchery building, and extensive land-
scaping, all of which was laid before Congress with a view of obtaining
an appropriation to carry the improvements into eflect. .

Northville Station, Michigan.—Several of the various pouc_ls of this
station were provided with new supply pipes; separate drmps for all
these pouds were laid; a new supply pipe of wood was §ubst1tuted 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 &
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 conerete. 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 wmade.
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
coustruction. Steps wero 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 Creek 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 maade 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 aguarial exhibits at the different stations
and the World’s Columbian Exposition:

During the past fiscal year there has been a large amount of work
done in the machine 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.

Tor 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 therefore 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 Iaunch boiler, which was located in the machine
shop 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
several seams in the hull were calked. The old cabin of this steamer
was torn down and a new one erected, the inside and outside were

thoroughly painted, the boiler and pumps were overhauled, and exten-
sive repairs were made to the engine.

The steamer Petrel 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.

In 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 a new pro-
Deller wheel was purchased and puton. The boilerbeing 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-
hanled, and extensive repairs were made to the engine.

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

Since 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 eggs en route, and as this necessitated an increase
of water circulation larger boiler and pumps weroe 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 the

‘Woods Hole Station for the past nine Years, needed such extensive
repairs that it was condemned, and the 30-horsepower horizontal
boiler which had Deen purchasec

1 for Central Station was transferred
to the Woods Hole Station and erected in the boiler room.
The G-inch w

ooden suction pipe for the 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 same make was laid,

The 6-inch water cylinder of the main circul
Island Station bein g worn out:
ter, was purchased, and w
There was also purch

ating pump at Battery
y @ new water eylinder, 10 inches in diame-
ill be connected as soon as opportunity offers.
ased 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 Erio contains so much lime
1u solution, which causes the ac

cumulation of secale in large quantities
in the boilers, g, pipe condenser was made in order to condense the

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

ansferred from the Woods Hole (Mass.) Station, and con-
nected to this condenser. This arrangement allowed the 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 gravity supply of the Dulutl (Minn.) Station failed ou several
occasions op account of drought or freezing up, the steam pumping
plant at thig station was increased by the transfer from Battery Station
of & pump Which was there in stock. The wells located on the sh9re
of the lake woulq not, during the severe cold of the winter, furnish



6 REPORT OF COMMISSIONER OF FISH AND FISHERIES

enough water to supply the necessary amount required in the hatchery,
and about 350 feet of 6-inch iron pipe was purchased aund laid from the
pumps, extending out into the lake about 2350 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, hatehing and rearing
troughs, ete., was made and erected, and the whole piping in the hatech-
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-
sentative, assisted by W. DeC. Ravenel, as chief special agent; Prof.
S. 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; instraments 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 alcohol 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 Leen 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 and spawning
tish; models and pictures of hatching and rearing establishments; eol-
lections showing methods and results of fish-culture; eggs in various
stages of development preserved in brine or alcohol; illustrations of
the food and enemies, and a collection of fish-cultural literature.

In the hatchery the eggs of the pike pereh, 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 fy
were kept without considerable loss until an aceident to the machinery
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 Lakes,
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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 plauts 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 700 early in J uly, 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 diﬁicult:Y was
éncountered, but the appliances for perfect aeration and circu]a-tlon. (?f
the water prevented serious loss. In the fresh-water tanks the d{ﬁl-
culty was very much greater, the high temperature being accompanied
by an outbreak of g fungous disease and a scourge of parasitic proto-
Zoans. The fungus destroyed large mumbers 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 1%
before the opening of the I
during the summer.,

sheries Congress Legan shortly
xposition, and were actively continued
Tne Commissioner associated with himself Dr. G.
Brown Goode, Prof. S. A, Forbes, Dr. T. H. Bean, Mr. 1i. G. Blackford,
Mr. A. Booth, Mr. N. K. Fairbank, and Mr, R. E. Earll as members of
a general cominittee, 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 meetings. Numerous responses were
received, and the communications brought together were of a very
important 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 Commissioner
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

a close on December 19 by a fish banquet in the banquet hall of the
New York Stute building, Jackson Park.
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Foreign visitors.—A great many persons from foreign countries made
a special study of the apparatus and methods employed by the United
States Fish Commission, Several of these visitors made reports to
their Governments, embracing in them an account of the exhibit of 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 Kugraving and Printing 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 destrnective during the progress of
the Exposition.

Through the instrumentality of the late Ilon. F. B. Stockbridge a
number of tank cars Delonging 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 company, Mr. Howard Page.

The following railroads grauted 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 Exposition the fishery exhibit of Japan was pre-
sented to the United States Fish Cominission through Commissioner
C. Matsudaira. This was one of the most interesting exhbibits in the
Fisheries building.

The total expenses of the exhibit to September 30, 1894, amounted
to 889,789.60,

The affairs of the exhibit were wouud 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 fish-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 annual reports and bulletins inadvance of the issue of the
completed volumes was continued,






