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REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By W. pr C. RAVENEL, Assistant in Charge.

INTRODUCTION.

The operations of the Division of Fish-culture during the fiscal year
were more extensive and important than ever before. The number of
eggs, fry, and adult fish distributed was 857,509,546, the majority of
which represent the important commercial species, such as the cod,
shad, whitefish, quinnat salmon, lake trout, herring, pike perch, and
lobsters.

Following the general lines adopted the previous year, the propaga-
tion of the quinnat salmon, the most important of the Pacific coast
fishes, was conducted not only at Battle Creek and Baird, in the Sacra-
mento River Valley, and on the Clackamas, Salmon, and Little White
Salmon rivers, tributaries of the Columbia, but a temporary station
was established and operated on the Rogue River and the hatchery on
the Siuslaw River was reopened. Arrangements were also perfected to
collect salmon eggs at the headwaters of the Clackamas River, where
the spawning-beds of the early run of fish entering that stream in April
and May are found. The results at the Battle Creek and Little White
Salmon stations were even better than had been anticipated, over
62,000,000 eggs being taken at the two points, The fish resulting from
the collections made at all of the stations were liberated in streams on
the Pacific coast, with the exception of 6,000,000, which were trans-
ferred to eastern stations to continue the experiment of acclimatizing
the quinnat salmon in the coastal streams of the Atlantic Ocean.

Encouraged by reports of the capture of steclhead trout in tributa-
ries of the Great Lakes, as a result of plants made by this Commission
two years ago, 750,000 eggs of this species were sent to stations on the
lakes and in New England for deposit in suitable waters.

Some experimental work was undertaken at Put-in Bay in penning
and holding adult whitefish until ready to deposit their eggs, with
the view to increasing the collections on Lake Erie, so as to supply the
batcheries at Duluth, Alpena, and Cape Vincent. The results, though
not large, show that by similar methods good returns may be expected,
and under favorable conditions the number of eggs collected in the
future will be limited only by the number of whitefish taken during
the fall months, whereas, under the present system, a storm occurring

during the short spawning season reduces the collections from 30 to 50
XXXI1
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per cent. The expansion of this work on Lake Erie is essential if the
hatcheries on the Upper Lakes are to be kept open, as the collection of
eggs on Lakes Huron and Michigan is now impracticable on account
of the'recent act passed by the Michigan legislature forbidding the
capture of whitefish from November 1 to December 15, which covers
almost the entire spawning period of that species. Ior the reason
stated above, the-whitefish and lake-herring work was confined to Put-in
Bay Station.

The collection of lake-trout eggs at Duluth and Northville was
larger than usual, notwithstanding the fact that the passage of the
act referred to above prevented the collection of eggs at many of the
mostimportant fishing points on Lake Michigan. The field of operations
was extended into Georgian Bay, where large numbers of eggs were
secured, and to the eastern end of Lake Superior, where the fishermen
had heretofore furnished eggs to the Michigan Fish Commission.

The resumption of pike-perch work on Lake Erie, after a lapse of two
years, resulted in the collection of 221,000,000 eggs and the liberation
of 81,153,000 fry in the waters of Lakes Erie and Ontario.

The propagation of marine species was commenced early in the fall
at Woods Hole and Gloucester, Mass., on the plan heretofore followed,
except that an additional tield station for the collection of cod eggs
was established at Plymouth, Mass., and the number of brood-fish held
at Woods IHole Station was materially reduced. The results attained
by these changes were exceedingly satisfactory, over 300,000,000 eggs
being handled at the two stations, which resulted in the liberation of
203,000,000 fry on the spawning-grounds along the New England coast.

Cousiderable attention was also paid to the propagation of flatfish
during the months of February and March, but, owing to presence of
ico until after the spawning season was partially over in Waquoit Bay,
the number of eggs collected was not so large as had been anticipated.

Notwithstanding the decline in the Jobster fishery and other unfavor-
able conditions, over 60,000,000 eggs were taken on the coasts of Maine
and Massachusetts north of Cape Cod. South of the cape and along
the coasts of Connecticut and Rhode Island, however, the results were
unsatisfactory, due not only to a decided decrease in the fishery, but to
the fact that little or no fishing was being done in the vicinity of Woods
Hole Station, where large numbers of eggs are ordinarily collected.
This was partly attributed to the passage of a law by the State of Mas-
sachusetts forbidding pound or trap-net fishing in Buzzards Bay, from
which source all of the bait used by the lobster fishermen had been
derived.

The shad work was the largest ever accomplished by the Commission,
more than 300,000,000 eggs being taken on the Susquchanna, Delaware,
and Potomac rivers and Albemarle Sound. The steamer Fish Hauwk,
detailed during the winter for shad work in southern waters, was used
as a floating hatcbery at Avoca, N. C., on the Chowan River, at the
head of Albemarle Sound. Previous to commencing this work she
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was employed in making an investigation of the Edisto River, South
Carolina, to determine the advisability of establishing an auxiliary
station for the propagation of shad on that stream, but the information
gained was not favorable.

Operations on the Delaware and Potomac rivers were materially
interfered with by causes pertaining to the war with Spain; on the
Delaware by the withdrawal of the Fish Hawlk for naval duty at the
very height of the spawning season, and on the Potomac by the estab-
lishment of a blockade at Fort Washington and by the laying of mines
or torpedoes on the spawning-grounds.

In order that the shad work on the Delaware might not be omitted
altogether, arrangemeunts were made with the Pennsylvania Fish Com-
mission for the use of their shad-hatchery at Bristol, which permitted
the hatching and planting of 21,000,000 fry in this stream and its tribu-
taries. At Battery Station, on the Susquehanna, the results were very
satisfactory, over 209,000,000 eggs being secured between April 13 and
June 10, about 100 per cent more than had ever been taken at any of
the stations of the Commission during a single seasou.

At the trout and bass stations the work was generally satisfactory,
the production of brook trout being much larger than ever before. The
number of bass distributed was small as compared with other fishes,
but it is believed, with the experience gained during the past season,
that the output from the various stations will be largely increased uext
season. Considerable attention has also been paid to the propagation
of the crappie, one of the most desirable fishes for stocking the streams
and lakes in the Mississippi and Missouri River valleys, and in the
South and Southwest.

In addition to the fishes heretofore handled, the propagation of the
Montana grayling was taken up at Bozeman Station; about 3,000,000
eggs were collected at Red Rock, Montana, at the headwaters of the
Jefferson River. Ifforts have been made in past years by the United
States Fish Commission and the various State fish commissions to col-
lect eggs of this valuable game and food fish, but the results heretofore
attained have been very unsatisfactory.

Continuing the experiments of previous years, two consignments of
adult lobsters were sent from Woods Hole to San IFrancisco during the
months of July and December and liberated near the Farallone Islands,
Of these, 229 were females, carrying from 10,000 to 25,000 eggs each, so
that it is estimated that from 3,000,000 to 4,000,000 young lobsters
resulted from this plant, in addition to the adults.

In July a carload of tautog and blue crabs was also sent west for
introduction into the waters of the Pacific, as it was thought they would
not only be well adapted to the waters of the Pacific Coast, but would
prove valuable additions to the fishery resources of that section. The
plants were made near the Farallone Islands during July, and consisted
of 566 fish ranging in length from 4 to 10 inches, and 162 of the commou
blue crab of the Atlantic Coast.

F. R, 98—1II
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SPECIAL INVESTIGATIONS AND INSPECTION.

During the nlonth of August the assistant in charge inspected the
stations of the Commission in Michigan, Minnesota, Montana, Colorado,
Missouri, and Illinois. Advantage was taken of the opportunity to
confer with the superintendents regarding the conduct of the work and
the possibilities of its extension. The general condition of affairs at
all of the stations was satisfactory, and discipline, on the whole, was
found to be well maintained. The buildings and grounds at most of
the stations were in only fair condition, and in order to maintain and
render them attractive to the public special appropriations are needed
for most of them, as indicated in recommendations submitted with
detailed report of inspection. An appropriation for improvements at
the Leadville Station is particularly important, as an additional supply
of water is needed, and in order to obtain the best results it will be
pecessary to provide some system for draining the Evergreen Lakes
during the fall, so as to handle the brood-fish. The buildings at this
station are in excellent condition, but the grounds are overgrown with
brush and prairie grass, and as it is quite a popular resort for the
residents of Leadville, it should be completed. This could be done at
comparatively small expense. The general condition of the station
at Neosho, Mo., was worse than any of the others. The ponds were
much in need of repair, and the water supply is inadequate.

In December a preliminary survey of the Edisto River, South Caro-
lina, was made to determine as to the practicability of establishing an
auxiliary station for the propagation of shad, and as a result the Fish
Hawk was detailed in March to visit that stream and undertake the
collection of eggs. During April several trips were made to the shad
stations on the Potomac and Susquehanna rivers,and in May to the
Delaware River, for the purpose of conferring with Mr. W. E&. Meehan,
of the Pennsylvania Fish Commission, and the commanding officer of
the steamer Fish Hawk, relative to conduct of shad work at the Bristol
hatchery in the event of the Fish Hawk not being available for work in
this vicinity. Visits were also made in May to Massachusetts, to
arrange for lobster collections at Gloucester and Woods Hole.

During the spring of 1898 the superintendent of the Cape Vincent
Station investigated the sturgeon fisheries of Lakes Lrie and Ontario
with the view to taking up the propagation of this species, but no
locality was found where spawning fish could be obtained in sufficient
numbers to warrant the establishment of an auxiliary station for this
purpose.

CAR AND MESSENGER SERVICE.

Owing to the necessity for rebuilding cars Nos. 1 and 2 and the
large amount of routine work necessitated by the increased output of
fish during the fiscal year, this service has been taxed to its utmost
capacity, and it was found necessary to hire baggage and express cars
from the railroads on several occasions to assist in making the distri-
bution in Virginia and Michigan. Besides the routine work, one of the
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cars was used during the first four months of the fiscal year in making
collections of marine and fresh-water fishes and transporting the same
to the Tennessee Centennial Exposition at Nashville, Tenn., and again
during the months of May and June, 1898, in transferring salt-water
specimens from Woods Hole, Mass., to Omaha, and fresh-water fishes
from Quiney, 111, and other points in the Mississippi Valley.

Car No. 3 also made two trips from Woods Hole to San Francisco
with lobsters, tautogs, and blue crabs, the first in July and the last in
December. On the return trip of the car in July 350 giant crabs were
brought from the Pacific Coast and planted in Pagan Creek, a tributary
of the Ohesapeake Bay. The car left San FranciscoJuly 31 with 1,100
crabs, 600 females and 500 males; 450 were packed in seaweed in the
refrigerator compartment under the car, 530 were placed in transporta-
tion tanks, in salt water with air circulation, and 100 in crates packed
in grass. On Augustl, when the crabs were overhauled, all were dead
except those in tanks of aerated water; up to this time the temperature
had been maintained at 60°; 36 were lost on August 2, 45 on the 3d,
58 on the 4th, and 61 on the 5th; the temperature had risen from 60° to
659, the average for the period being 62°. Of 350 crabs reaching New-
port, Va., 200 were females and 150 males., These were planted, with
the cooperation of the officials of the Chesapeake and Ohio Railroad, in
Pagan Creek, Isle of Wight County, Virginia. The temperature of the
water in which they were liberated was 780,

Excellent results were attained on the last trip, in December, over
90 per cent of the lobsters reaching the Pacific Coast alive. On previ-
ous trips the number reaching the destination in good condition never
exceeded 50 per cent, and several times it was as low as 30 per cent.
This difference in results is attributed not only to the fact that the trip
was made at a season when a low temperature could be maintained, but
also to the difference in the methods of transportation. On November
29 the car left Woods Hole with 150 egg-lobsters, packed 5 in a crate,
with seaweed. At Boston 98 egg-lobsters and 50 males weroe taken on
and placed in 50-gallon transportation tanks filled with filtered water
and constantly supplied with air, 30 being placed in each tank. Those
in the crates were taken out every day and dipped into the tanks of
salt water and then repacked, the seaweed being sprinkled with salt
water twice a day. The loss from December 1 to 5, when the car reached
San Francisco, was 27. The average temperature of the water en route
was 45°, maximam 50°, and minimum 36°.

The methods 1ollowul in handling the fish were practically the same
as before, except in the case of the lobsters.

The cars traveled during the year 98,964 miles, of which 63,167 miles
were free; detached messengers traveled 121,160 miles, of which 33,346
were free. KEvery State and Territory in the Union was visited. No
accidents of any importance occurred, and the losses of fish were about
the same as usual, less than 2 per cent of the total number handled,
including the marine species, where the losses usually vary from 40 to
70 per cent on long trips.
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On the return of car No. 3 from its last trip to the Pacific Coast it
was gent to Tampa, Fla., to remain during the sessions of the Fisheries
Congress, from January 19 to 26, for the purpose of illustrating the
methods employed in hatching eggs and distributing fishes.

In July car No. 1 was placed in the shops of Jackson & Sharp, and
in August car No. 3 in the shops of Harlan & Hollingsworth, Wilming-
ton, Del., and were rebuilt at an expense of about $11,000. They were
remodeled on practically the same plan, except that the center doors
of car No. 1 do not extend to the floor, as is the case in car No. 3.

The dimensions of car No. 3 as rebuilt are as follows: Length of body,
60 feet; total length from end of platform to end of platform, 67 fect 10
inches; width, 94 feet; height from top of rail to top of roof, 13 feet 8
inches. The frame of the car is so braced-as to permit of the two large
doors in the center extending from floor to roof, ag shown in plate 1v.
This feature very materially simplifies loading and unloading. The
interior of the car is finished in ash, and in one end is an office, an
ice-box of 1§ tons capacity, and a pressure tank holding 500 gallons
of water; at the other end are the boiler room and kitchen. The boiler
room is equipped with o 5-horsepower boiler, circulating water pump,
and air and feed pump. The tanks and cans used in transporting fish
are carried in two compartments running along the sides of the car
between the office and boiler room. They are 30 feet long, 3 feet wide,
and 25 inches deep. Under the car, between the trucks, is a reservoir
tank holding 600 gallons of water, and from which water is pumped into
the pressure tank near the office; it then passes from this tank to the
fish cans and tanks, and then back to the reservoir. In the middle of
the car, over the compartments referred to, are four berths and several
lockers for the use of the crew. The office also contains two berths, a
writing desk, and a typewriter. These cars are fully equipped with all
modern improvements in the way of brakes, couplers, signal whistles,
ete., and have Pullman trucks and 33-inch Allen paper wheels. With
the large water capacity provided, they are capable of carrying much
greater loads of fish than ever before.

EXPOSITIONS.

The Tennessece Centennial Exposition, in progress at Nashville at
the close of the fiseal year, was terminated October 31, and all mate-
rial except the aquaria was returned to Washington. During July and
August much difficulty was experienced in keeping up the.display of
fishes in the aguarium on account of the intense heat. During June
the temperature of the salt water rose rapidly, and when it reached
780 it became necessary to adopt artificial means to save the fish,
notwithstanding the fact that the specimens exhibited were all collected
in southern waters, at Morehead City, N. C., and Pensacola, ['la. This
was accomplished by passing all the water used through 300 feet of
pipe coil, packed in erushed ice and salt. This method proved very
expensive, as it required over 1§ tons of ice per day to reduce the
temperature below the danger point, that is, 70°.
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Notwithstanding the unfavorable conditions the aquaria were kept
fully supplied with most of the commercial fishes of the Gulf and the
South Atlantic Ocean, with many of the ornamental species and all
of the fishes of the Mississippi Valley, and with a number of Salmonide
propagated by the Commission, such as the brook trout, rainbow trout,
steelhead, and quinnat salmon. In September fish-cultural work was
taken up, and two consignments of 10,000 salmon eggs shipped from
California wege hatched. This feature of the exhibit was particularly
interesting to the people of that section of the country, as it was the
first time that the eggs of any of the Salmonide had been artificially
hatched in Tennessee. This was only rendered possible by the sinking
of a well near the Government building, which farnished a steady flow
of excellent water at 59° throughout the summer. At the close of the
exposition the fishes on hand were planted in suitable waters in the
vicinity or transferred to some of the stations of the Commission. The
aquaria material, including the machinery, was shipped to Omaha.
During the absence of the representative from Nashville the exhibit was
at different times under the direction of L. G. Harron, W. P. Sauerhoff,
and R.J.Conway. Mr. Conway was in charge at the close of the expo-
sition and attended to the packing and shipping of the exhibit. A
report of the part taken by the U. S. Fish Commission in this exposition
will be found on pages 320-339 of the appendices to this report.

On July 27 the assistant in charge of the Division of Fish-culture was
appointed representative of the United States Fish Commission on the
government board of management for the Trang-Mississippi and Inter-
national Exposition, to be held in the city of Omaha, Nebr., in accord-
ance with act approved June 4, 1897. The board was not organized
until September, when the allotment of funds and space was made, the
Commission receiving 20,000 and 5,027 square feet of space in the north-
west corner of the Government Building. Subsequently all allotments
were changed, owing to the passage of a joint resolution by the House
and Senate on December 18, the appropriation from the (zovernment
exhibit being reduced from $150,000 to $137,500, so that the amount
available for the Fish Commission was $18,333.

As the live-fish exhibit at previous expositions had proved the most
attractive feature, it was decided to devote $10,000 and 4,000 feet ot
space to the erection of a snitable aquarium. The plans and specifica-
tions for this were prepared by Mr. George A. Schneider, who also
superintended its construction.

The aquarium is a grotto-like structure, 140 feet long by 26 feet
wide, arranged in the shape of a J with arched eutrances at the
short arms and a rotunda at the turning points. The entrances are
semi-circular archways supported on colonnades, embellished with
ornamental work, soffit and face, and flanked on each side by wings
in a rich pilaster treatment of the renaissance style. An ornamental,
gemi-circular grille, with the seals of the United States and the State
of Nebraska, is inserted in the arch, the top of which terminates in
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imitation shellwork, with a youthful Poseidon taming an aquatic mon
ster, over the keystone.

Surmounting the entablature of the wings are two allegorical figures
representing fisher-maids catehing and planting fish in the waters of
the country. The exterior portions of the entrances are finished in
imitation ivory and gold. The interior of the grotto is treated in
imitation of a roughly blasted rock tunnel, and depending from its
roof are numerous stalactites of a pale-greenish hue. The aquaria, of
which there are 23, are each 7 feet long, 3 feet high, and 5 feet wide at
the top; they extend along the sides of the interior of the grotto, and
are decorated inside with rock and aquatic plants, and arranged so that
all light entering the grotto first passes through them. Eight of them
are used for showing such salt-water fishes as can be obtained off the
New Epgland coast ncar Woods Hole, Mass., and the balance are filled
with species indigenous to the Mississippi River aud the various fishes
propagated by the Commission. In each of the rotundas are large, oval
pools so arranged as to be illuminated from below with electric lights.

In the rectangular space formed by the two short arms of the grotto
are exhibits of the different phases of the work of the Commission.
The methods employed by the Commission in fish-cultural work are
practically demonstrated by hatching, in a regulation trough, rainbow
and black-spotted trout eggs, shipped by express from Colorado during
the month of June. As itis impracticable to secure semi-buoyant eggs,
such as shad, whitefish, and pike perch, and floating eggs like the cod,
pollock, and flatfish, the methods arve illustrated with artificial cggs
made of rosin. In addition to practical illnstrations, models of the
various forms of apparatus used are exhibited, including a model of the
trout station at Leadville, Colo.” The process of egg-taking is shown
by alay figure of a spawn-taker with a quinnat salmon in bis hands in
the act of stripping the eggs. The work of distribution is illustrated
by photographs, drawings, and a working model of ear No. 3, receutly
reconstructed by Harlan & Hollingsworth. The results of fish-culture
and the scope of the work accomplished by the Commission during the
fiscal year 1896-97 are shown by large charts and numbers of photo-
graphs and drawings.

The scientific functions and work of the Cemmission are set forth by
models and plotographs of the exploring vessels Albatross and Fish
Hawk, by an assortment of seines, dredges, nets, and by the deep-
sea sounding apparatus used in making collections in fresh and salt
water. In this section there is also a full collection of oyster shells,
illustrating their sizes at different ages, peculiarities common to vari-
ous regious, materials used for the attachment of spat, various objects
to which young oysters adhere, influence of the bottom on the oyster’s
growth, and enemies and injuries caused by each. Awmong the objects
of the American fisheries exhibited are the following: Mounted groups
of northern fur-seals, Steller’s sea lions, casts of cetaceans, 150 casts ot
food-fishes colored from living or fresh specimens, and painted casts
of edible frogs.
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Through the courtesy of Messrs. Tiffany & Company, of New York, a
collection of pearls and pearl-bearing mollusks is shown, consisting
of specimens of white, pink, brown, copper-colored and faney-colored
pearls, a set of pearl-bearing shells, instruments for opening them, also
a water-telescope for finding the mollusks, and illustrations of pearls.

In the fisheries section the various forms of nets, traps, weirs, pound
nets, seines, pots, dredges, tongs, etc., used in the capture of fresh-
water products are fully shown, also characteristic types of fishing eraft
employed in the American fisheries, among them the swift New England
schooner, the Tlorida smacker, the Chesapeake Bay oyster pungy, the
shad boat of the North Oarolina sounds, and the San Francisco market
steamer. In addition to these are numerous large photographs, por-
traying the methods adopted in the important commercial fisheries of
the Atlantie, Gulf, and Pacific coasts and the Great Lakes, and a series
of crayon pictures illustrating the Alaskan fur-seal fishery. The fish-
eries of the United States are presented by States on a large chart.

At the opening of the exposition the aquarium contained a large
variety of fresh-water and salt-water fishes, together with a number of
aquatic invertebrates., The freslh-water fishes comprise brook trout,
rainbow trout, black-spotted trout, yellow-fin trout, lake trout, steel-
head trout, large-mouth and small-mouth black bass, erappie, strawberry
bass, sunfishes, and the characteristic native fishes of the Mississippi
Valley, including the largest obtainable specimens of sturgeon, catfish,
and paddlefish, several of the catfish weighing 40 pounds and over.
Aquatic reptiles are represented by living specimens of mud puppies,
terrapin, edible frogs, ete. Thaese large specimens, with a number of
ornamental species like goldfish, tench, and golden ide, are displayed
in oval pools under the rotundas and prove a most attractive feature.
In the salt water tanks about 50 varieties of food, game, and bait fishes
of the Atlantic coast are represented by specimens of various ages,
including dogfish, skates, sea bass, kingfish, tautog, chogset, sculpin,
scup, toadfish, sea robin, pollock, cod, hake, and flounders. Lobsters,
crayfish, crabs, and various kinds of mollusks are also exhibited.

As it was impracticable for the representative to remain in Omaha
after the opening of the exposition, the Commission is represented by
Mr. R. J. Conway, who has charge of the aquarium, and by Mr. W. P.
Sauerhoff. Mr, L. G. Harron was detailed from Washington to assist
in the installation of the aquariumn, and rendered effective service during
the openring days of the exposition.

The Comimission is much indebted to the Union Tank Line Company,
of New York, for the loan of two tank cars for transporting salt water
from Woods Hole, Mass., to Omaha; also to the Michigan Central and
the Chicago, Milwaukee and St, Paul railroad companies for free trans-
portation, and to the Michigan Central Railroad for the transportation
of car No. 4 with salt-water fishes over its line, and to the Missouri
Pacific for transporting all the cars of the Oommission into the exposi-
tion grounds,
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STATION OPERATIONS.

The fish-cultural work of the several stations is given in detail in
the abstracts from the reports of the superintendents, and embraces
the propagation of 26 species of fish and 1 crustacean. The following
stations and auxiliary stations were operated during the year:

Green Lake, Maine. Alpena, Michigan.

Craig Brook, Maine. Dnluth, Minnesota.

Grand Lake Stream, Maine. Manchester, Iowa.

St. Johnsbury, Vermont. Quincy, 1llinois.

Cape Vincent, New York. Neosho, Missouri.

Gloucester, Massachusetts. San Marcos, Texas,

Woods Hoie, Massachusotts. Leadville, Colorado.

Steamer Fish Hawk (Albemarle Sound, | Bozeman, Montana.
Edisto River, Delaware River). Baird, California.

Bristol, Pennsylvania. Battle Creek, California.

Battery Station, Maryland. Fort Gaston, California.

Bryan Point, Maryland. Clackamas, Oregon.

Central Station, Washington, D. C. Upper Clackamas, Oregon.

Fish Ponds, Washington, D. C. Salmon River, Oregon.

Wytheville, Virginia. Rogue River, Oregon.

Erwin, Tennessee. Siuslaw River, Oregon.

Put-in Bay, Ohio. Little White Salmon River, Washington.

Northville, Michigan. X
GREEN LAKE STATION, MAINE (E. E. RACE, SUPERINTENDENT).

During the summer, various minor improvements and repairs to
buildings and ponds were made by the station force, including the
painting of the hatching and collecting apparatus; a nursery containing
40 troughs was built in the rear of the hatchery, arranged so that the
surplus water can be utilized for the rearing-ponds. An orchard was
set out between the superintendent’s cottage and the hatchery. At
the beginning of the fiscal year the stock on hand was as follows:

Calendar year in which fish

. were hatched.
Species.
1897. 1896. 1801.
Landlocked 88)MOD. . eeeeeiteiiietretiereierstetseasasacassenceraacons 131, 141 434 471

Brook trout......
Golden trout ..
Steelhead trout. .
Atlantic salmon .

Owing to an unprecedented rise in temperature early in July, it
became necessary to dispose of the brook and golden trout, and they
were planted in the tributaries of Green Liake. The balance of the fish
were retained until early fall and distributed as usual to applicants in
the New England States. No mortality from disease occurred during
the season, but from July 7 to 15 the losses from heat were quite heavy,
the temperature during that period reaching 81° in the troughs and 83°
in the ponds.

In August arrangements were made for collecting eggs of the land-
locked salmon, brook trout, and golden trout at Winkempaugh Brook
(Branch Pond), Patton Pond, Flood Pond, Green Lake, and its tribu-
taries. * Steps were also taken to collect eggs of the lake trout (togue)
and landlocked salmon in Cold Stream Pond, near Enfield. The traps
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and pens were put in place during August and September, and the first
trout were captured in the latter month. At Cold Stream Pond the
lake trout made their appearance on the spawning-grounds October 8,
and the run continued until the 19th.

The following table shows the number of fish captured at the various
field stations and eggs secured:

Point of collection. Species. Fish. | Eggs.
Winkempaugh Brook........ Brook trout 200 207, 000
Landlocked salmon.. . 59 182, 000
Patton Pond.....ooeeoae.e.. Brook trout .......... . 70 105, 000
Landlocked salmon. . . 3 3, 600
Flood Pond..cccvvneenanna.n, Brook trout ............... e 59 28, 000
Landlocked salmon........ et P2 R
QGolden trout .............. Ceeaeeeas 146 83, 500
Green Lake.....ccoceeuevnna. Brook trout ............... Ceteeaasiasesuaons 21 18, 200
Landlocked salmon........ ceeetctecaccaataas 127 278, 000
Cold Stream Poud ....oveue.. Lake trout (togue) ........ ceecsnscecsnenaane 75 150, 000
Landlocked 8aliuon.eecee vveirierciarsecncescesences 44 100, 000

The number of eggs secured exceeded the collections of past seasons,
568,500 landlocked salmon eggs being obtained from 235 adults, an
average of over 2,000 per fish. At the close of the spawning season
the fish were all liberated, without loss, in the waters from which they
were taken. The results attained at Enfield were particularly grati-
fying, considering that operations were undertiken at that point late
in the season. It is expected that over 1,000,000 togue eggs will be
collected there another season, as the fish are abundant and ecasily
captured. Of the 150,000 eggs secured, 75,000 were left at Enfield in
charge of Mr. E. J. Darling, superintendent of the State hatchery, to
be hatched and liberated in the waters from which they were derived.
The brook-trout and landlocked-salmon eggs collected at FFlood Pond,
Winkempaugh Brook, and Patton Pond were hauled to the station by
wagon over rough country roads immediately after fertilization and
suffered a loss during incubation of from 8 to 14 per cent, whereas the
loss on the eggs collected from fish captured in Green Lake and penned
at Great Brook (about } mile from the hatchery) was only 34 per cent.

During the late fall and early winter 126,243 landlocked-salmon eggs,
25,000 brook-trout eggs, and 10,000 golden-trout eggs were shipped to
various State fish commissions, private applicants, and other stations of
the Commission. The balance of the eggs were held at the station to
be hatched and liberated as fry and yearlings, The fry commenced
hatching on January 4 and by April 30 were all out. In view of the
heavy mortality experienced during the previous July it was decided
to abandon all efforts to carry the brook and golden trout during the
summer; 225,000 of the former and 59,144 of the latter were distributed
during May and June. '

On December 24 a consignment of 1,000,000 salmon eggs was received
from Battle Oreek, Cal., in excellent condition, only 7,270 having died
én route; 50,000 of these were turned over to the State of Maine and
the balance were distributed, immediately after the absorption of the
8ac, in Union River and its tributaries during the month of May.
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Of the 50,000 steelhead-trout eggs received from Fort Gaston, Cal,,
in March, 22,966 fry were planted in Green Lake and other waters in
the vicinity during the spring.

All the Atlantic salmon on hand at the beginning of the year were
held until March 30, when they were liberated in Green Lake, with a
loss of only 12. With the exception of 50 specimens, all of the domes-
ticated salmon hatched in 1891 were planted in Green Lake during the
fall, as the ponds occupied by them were needed for other fishes, A
few thousand eggs were collected from the 50 referred to, but they died
in less than forty-eight hours after being placed in the troughs. At
the close of the year there remained on hand the following:

Calendar year in
which hatohod.
Species.

1807, 1896.

Landlocked salmon
Brook trout
Steelhead trout

CRAIG BROOK STATION, MAINE (CUHARLES G. ATKINS, SUPERINTENDENT).

The stock on hand July 1, 1897, consisted of 471,294 fish hatched the
previous winter, chiefly Atlantic and quinnat salmon, a few landlocked
salmon, steelhead, and Scotch sea trout; also 2,464 adults, varying in
age from 2 to 6 years. All of the fry hatched the previous spring were
held during the sac and early feeding stages in the standard troughs
used at the station. They were supplied with water obtained from
Craig Brook, its temperature during June ranging from 50° to 670,
Press of other work delayed the transfer of these fish to the ponds
until after the middle of July, and the last of them were not removed
until a month later. It was feared that this delay acted uufavorably
on their growth, as the troughs were somewhat crowded. There were
no serious losses from disease, however, as none of the epidemics
oceurring in past years made their appearaunce. The mortality in July
amounted to 14,000, in August less than 5,000, and in September 2,300,
To reduce the stock, 100,143 of the quinnat salmon were liberated early
in September, and in October and November they were all disposed of
except 5,883, which were retained throughout the winter.

The growth of the fish during the summer, though satisfactory, was
not equal to that attained in former years, when maggots formed an
important part of the food supply. These were not available this year,
as the building erected for their production had to be transformed into
a hatchery to meet the unusual demands made upon the station by the
hatching of quinnat salmon the previous winter, The food material
was therefore limited to the carcasses of horses and other condemned
animals, beef liver, and butchers’ offal.

The distribution of the fish was made by teams to local waters and
by messengers to points at a distance from the station. As soon as it
was completed the hatchery was filled with eggs collected from the
Atlantic salmon confined in Dead Brook. The 350 female fish produced
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3,506,642 eggs, which were much larger than those of the previous year,
and apparently of fine quality. Notwithstanding their good condition,
the actual losses from lack of impregnation and other eauses, up to the
time when the division was made with the State of Maine, amounted to
304,642, The United States received 2,630,214 as its share, 500,000 of
which were assigned to State fish commissions and private applicants,
and 2,126,975 fry, or 99.86 per cent of those divided, were hatched in
March and April. Besides these, the State of Maine turned back to
the Commission 540,199 fry.
Plants aggregating 1,975,000 were made in May, as follows:

Looality. Number.
8t. Crofx River at VancobOro. c..ee e ieteraiieieeeriniieatoittreciecatorceiasresasssnscecns 137, 500
Peonobscot River and tributarios above Oldtown 1, 482, 500
Penobscot tributaries near Craig Brook...eesieeesrieroecraseereieeerocrsenrsoscsocsasoaes 355, 070

The balance of the stock was retained for rearing, and at the end of
June numbered 636,817,

In May, 1898, the usual arrangements were made for collecting and
impounding adult salmon for the next year’s brood stock; 472 fish were
obtained and impounded at Dead Brook, 400 of which belonged to the
United States Fish Commission,

The domesticated Atlantic salmon on hand at the begiuning of the
year consisted of three lots, the first of which were hatched in 1892,
the second in 1893, and the third in 1897. Of the third brood 1,029
were liberated in November, 1897, reducing that lot to 454. In Novem-
ber 25,287 eggs were secured from the first two lots, but they were
defective in quality and none of them survived to the hatching period.

As arrangements had been made to carry on landlocked-salmon work
at Grand Lake Stream, no efforts wore made to collect at Toddy Pond,
as heretofore. In March the surplus eggs from Grand Lake Stream,
awounting to 62,462, were transferred to Craig Brook, and of the fry
hatched from them 54,476 remain on hand at the close of the year.

All of the rainbow trout at the station were liberated in Alamoosook
Lake in August, 18977 and nothing was seen of them till the following
March, when several were observed spawning in Craig Brook just below
the batchery. Measures were taken to secure eggs, and by the end of
April 54,408 had been collected from 199 adult trout. The fish were
undoubtedly a part of those liberated in August, and were apparently
In excellent condition. The eggs were not first-class in quality, how-
over, and only 35,000 fry were hatched. At the close of the year 28,351
Temain, which appear to be doing well.

In order to test the practicability of domesticating the steelhead
trout, the 191 specimens on hand from the hatch of 1896 were placed
110 oue of the large deep ponds recently constructed and held for future
Service as breeders. The fish on hand from the hatching of 1897 were
liberated during the fall, except 1,400, which were retained in a small
Pond until March, when it was found that only 180 of them remained.
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This loss was first attributed to mink, but it appeared later that they
were destroyed by eels. In April a consignment of 100,000 eggs was
received from Fort Gaston, Cal., arriving in excellent condition. They
yielded 95,904 fry, 35,941 of which were released in local waters in
June. The remainder were held for rearing.

Of the Scotch sea trout resulting from eggs presented to the Com-
mission by the journal Shooting and Fishing in 1891, there remaius
on hand a lot of 10; also two lots derived from eggs produced by these
fish. All of the third lot were distributed during the year, and a crop
of eggs is expected this fall from the second lot (hatched in 1895). In
November, 1897, the 10 referred to above yielded 10,034 eggs, from
which 2,970 young were hatched. The majority of the eggs proved
defectlve and the fish hatched have contmued to die, so that at the
close of the year only 1,198 remain.

The stock on hand at the station on June 30, 1898 is as follows:

Fish hatched in calendar year—

Xind.
1804 or | Adalt,
1898. 1897. 1896. 1895. oarler. | wild-bred.

Atlantic salmon
Atlantio salmon, domesticated ....
Landlocked salmon ..........
uinpat salmon...........

Brook trout..........
Rainbow trout.......
Steothend trout ...... ...
Scotch BORLIOUL. .ovvevvrnercrncncnrecacarnanns

GRAND LAKE STREAM.

Work was resumed at Grand Lake Stream in the fall of 1897, after a
lapse of five years, arrangements having been made with the Interna-
tional Leather Company, of Boston, who controlled the tannery prop-
erty, for the necessary land and water rights and the occupancy of
the buildings. The work was directed by Mr. W. O. Buck, one of the
employees of Craig Brook Station, under the supervision of the super-
intendent, A few needed repairs were made to the buildings in Sep-
tember and October, and the water supply to the hatchery was increased
by the renewal of the aqueduct. Barrier nets, to prevent the salmon
running downstream, were put in place about the middle of September, -
and pounds for their capture were set as heretofore. The fishing had
been excellent the two preceding springs, and as it was now time that
these waters should show the good effects of the last two years’ work
of the Commission (1892 and 1893), when several hundred thousand
yearlings were liberated, a good season’s work was expected. The
catch proved small, however, the total being only 337, of which 129
were males. The longest fish captured measured 24 inches and the
heaviest weighed 6 pounds. The average length and weight were 20.2
inches and 3.21 pounds for the males, and 19.7 inches and 3.36 pounds
for the females. The total number of eggs taken was estimated at
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313,800, but after the unfertilized ones had been picked off there
remained only 245,150. Of these, 60,000 were shipped as follows:

Consignment. Number. ! Consignment. Number.

[ — N

Connecticut £ish Commission .......... 10, 000 | D. Vincignorra, Rome, Italy............ 5, 000
Michigan Fish Commission ............ 10,000 | Wisconsin Fish Commission........... 10, 000
New Ilampshire Fish Commission...... 10, 000 | H. W, Poor, Wilson Mills, Me.......... 15, 000

Nearly half of the remainder were transferred to Craig Brook, and
the balance were held at the station to be reared and liberated in Grand
Lake Stream the coming fall. At the close of the year the fish seemed
tobein excellent condition. Their food consisted of beef livers, obtained
once or twice a week from Calais.

ST. JOHNSBURY STATION, VERMONT (J. W. TITCOMB, SUPERINTENDENT).

On July 1 the stock of fish on hand was as follows:

Calendar year in which
hatched.

Speoies. -
18907. 1886. 1895.
Lnl}dlockml T T 4,670 |oemeeiaoiennonnnns
uinnat salmon 81,044
Steelhead trout -.
Rainbow trout........... N

All of the Pacific salmon which had been held in the nursery ponds
supplied by water from Sleeper River, except 1,000 retained for experi-
mental purposes, were distributed early in July on account of the
sudden rise in the temperature, which reached 82° on July 5 at 6.30
P. m., causing the loss of 14,500 of the fry. Of the fish retained, 776
were alive at the close of the fiscal year. The landlocked salmon fry
Wwere held until the end of July, when they were planted in Lakes
Morey and Caspian, and the steelhead trout were planted about the
Same time in Lakes Morey, Willoughby, and Champlain.

During the summer preparations were made for securing a supply of
broo.k-trout eggs from wild trout by the establishment of auxiliary field
Stations. The stations operated the previous year at Darling Pond,
Grot()n’ and at Caspian Lake, Greensboro, were put in order, and the
Superintendent visited Willoughby Lake at Westmore, 3wel’s Pond at
p eacham, Garfield Pond at Danby, Silsby’s Pond at Newbury, and a
Dumber of others, with a view to operating experimental stations at
those points. As a result of his investigations, operations were under-
ta.ken at Lakes Willoughby and Ansil, and at the ponds of the Wells
River Fish and Game Club. The only results secured from these were
}4,525 lake-trout eggs at Willoughby Lake; and as the expense involved
In the collection of these was great, the work was abandoned.
th“")ork at Qaspian Lz}ke was begun on October 11, and continued until

© 27th, when operations were discontinued, as only 66,022 brook and
lake trout eggs had been secured. The failure at this point was appar-
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ently either because the fish did not ascend to the usual spawning-
grounds, or spawned in the deeper water under the ice. It is believed
that a large number of lake-trout eggs may be collected at this point
in the future by the use of fyke nets. This station is well equipped for
eyeing 800,000 trout eggs, and is regarded as one of the best fields in
the State for collecting brook and lake-trout eggs.

At Darling Pond, Groton, the trap was put in on July 20, and kept
in place until November 6. The temporary hatchery was opened on
September 1 and closed on December 31, during which time 682,248
trout eggs were collected, 83 per cent of which were transferred to St.
Johnsbury when they had reached the eyed stage. The results at this
station were very satisfactory, for although in the previous scason ‘
961,318 eggs were collected, only 23 per cent were saved—the loss
being apparently due to the improper haudling of the eggs. During
the season, 5,000 trout were handled; of these, 1,734 were ripe females.
The temporary hatchery is an abandoned farmhouse, gsupplied with
about 45 gallons of spring water per minute, and can be operated eco-
nomically. The experience at Darling Pond would indicate that the
eggs taken from fresh-run fish are much stronger and yield a better
percentage of fry than those taken from fish that have Leen confined
for several weeks before they are ripe, as is necessary here.

At Fairbanks Pond 78,347 eggs were collected by the employees of
the station, of which 70 per cent were hatched. Of the total number
collected 120,300 were shipped to applicants in Eastern States and in
Europe. The balance and an additional 200,000 purchased were held
at the station to be hatehed and distributed during the spring.

The brook-trout eggs hatched during February and March, with com-
paratively small loss, over 7 16,000 fry being prodiced; 561,000 of these
were planted in April, May, and June. The lake-tront eggs produced
14,000 fry, which in the spring were planted in Lake Dunmore and in
ponds at Derby.

At the request of H. I. Hurlbut, of East Freetown, Mass., and of
Charles A, Hoxsie, of Carolina, R. I., 70,000 eggs collected from wild
trout were exchanged for the same number produced at their hatcheries.

On February 23, 10,000 landlocked-salmon eggs were received from
Green Lake Station, only 50 dead ones being picked out on their arrival.
Of this shipment 9,900 hatched, and at the close of the year 9,138 fry
were on hand, which are held for distribution in Vermont waters. Of
100,000 steelhead-trout eggs received from TFort Gaston on March 23,
91,000 fry were planted during May and June.

At the close of the year the stock on hand was as follows:

Culendar year in which hatched.

Species.
1898. : 1807. | 1896. ; 1805.

SteelhoAd tTOUL + oo eeeneceneciaaierecsecnsrcansasasaccccasanacacans
Rainbow trout
Pacific salmon
Brook trottt. .oovvnrvienieianann..
Landlocked salmon
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The Pacific salmon fry placed in the ponds for experimental purposes
weighed 1 pound 10 ounces to the thousand on July 1. These were
confined in a pond about 8,000 square feet in area. In January, 1898,
they weighed 41 to the pound, and in June the average weight had
increased to 12 to the pound. Great dissimilarity was noticed in the
color and shape of lake-trout eggs taken from different waters. For
example, the eggs of the lake trout taken at Willoughby Lake closely
resemble those of the landlocked salmon, and aie much larger than
those from Caspian Lake, 600 of the Willoughby Lake eggs equaling 4
fluid ounces, while it required 800 from O~spian Lake to fill the same
weasure. It was also noticed that the fry hatched from the Caspian
Lake eggs were much smaller and more active.

During April, as the troughs in the hatchery were much crowded,
some of the fry were transferred from them to the nursery ponds, 10,000
to each pond. These ponds had not been used for six months, and were
supplied with water irom Sleeper River. The fry in the ponds had the
same care as in the hatchery, except that it was impossible to clean
them as thoroughly. No unusual mortality was observed, and at a
careful cxamination of the outlets, to see if the fry were escaping, every-
thing appeared to be perfeetly tight; but on June 6, when these fish
were taken from the ponds for shipment, only 25 per cent of the nuinber
originally placed there were found. It is difficult to account for the
disappearance of the balance, though it was possibly due to cannibalism,
as the fish taken from the ponds were at least three times as large as
those of the same age taken from the troughs. This larger growth may
to some extent be due, however, to higher temperature of the water, and
to the presence of some natural food. It was observed that under the
Same conditions—i. e., with the same number of brook trout, steelhead
trout, and landlocked salmon, in ponds of equal size—the landlocked
8almon stand a much higher temperaturc than any of the otbers.

The food used at the station has consisted principally of livers, with
the addition of insect larva obtained from the refuse of livers, crows,
Woodchucks, etec.  One woodchuck produced 1 quart of maggots.

Enemies of the fish have been the source of but little trouble during
the past year, except in the case of the kingfisher, many of which have
Peen killed. In October a colony of muskrats made their headquarters
I one of the ponds, and before they had been discovered had made 12
holes in the banks, one of which caused a leak. These animals were
8hot and trapped. All were males, indicating that the males precede
the females in the preparation of the winter homes. Mink were seen
Occasionally along the river, but no trouble was experienced from theumn,

Several landlocked salmon from the plants made by the Commission
Were caught with hook and line at Lake Morey, Fairlee, Vt., in May,
:f)?% and it is expected'that in a few years this lake will afford a valu-
. o field f-or the collection of this species. In May, 1898, a landlocked

. on weighing 4§ pounds was tuken at Caspian Lake. In Sleeper
St]'vf'r, Which is the source of the water supply for the St. Johnsbury

allon, rainbow and brook trout, quinnat salmon, Atlantic salmon,
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and steelhead trout have been taken during the year. The plants were
made in the headwaters of the river, but the fish worked down to the
lower and deeper pools. The steelheads and Pacific salmon captured
in Sleeper River averaged about 6 inches in length, while the rainbow
trout ran from 6 to 12 inches; Atlantic salmon ranged from 5 to 7 inches.
All of these fish were taken with angleworms, though the Pacific salmon
will rise quite readily to the fily. The capture of steelhead trout and
landlocked salinon is also reported from tributaries of Lake Champlain,
but in some instances the varieties have not been thoroughly identified.

During the year the north embankment of the reservoir was rebuilt,
and a tiled drain (144 feet in length) was laid below its base. The
reservoir roof was covered with a preparation of tar and gravel, and
the filter in the reservoir was renewed. The interior of the reservoir,
containing about a foot of mud, was cleaned out, the sides washed down,
and the entire interior given a whitewash coat of cement. A pipe was
connected with the supply standpipe in the reservoir filter, and run
through the filter crib into the reservoir, giving the latter a direct
supply of water from the river in case of emergency. A ventilator was
placed in the reservoir roof to ventilate the reservoir and prevent heat- -
ing under the roof, and the consequent decay of timbers. Seven new
ponds were constructed—Pond H and six small rearing-ponds. The
spring-water supply to the hatchery was connected directly with the
distributing crib, for use in the ponds when the hatching-troughs were
notin use. The arrangement of the hatching and picking troughs was
changed so as to place the latter under the windows on the east side of
the hatchery, and supply all the troughs with the water from the west
side, instead of from both sides, as formerly, This change gives more
floor space, connects all troughs with the spring-water supply, and
reduces the amount of water required in the hatchery. Its successful
operation during the season indicates a great improvement.

On September 27 ground was broken for the construction of a resi-
dence for the superintendent. The work was continued throughout
the winter and the house completed on June 30, except the interior
finishing. The residence consists of ten rooms and is a two-story frame
house, with stone and brick foundation, heated by furnace and sup-
plied with modern plumbing.

Under authority of act of Congress, authorizing an expenditure of
$3,000 for an increased supply of water at the station, a confract was
entered into with Carpenter & Williams on April 20, 1897, for an
artesian well. Work was commenced on April 21, and at the close of
the fiscal year a well 200 feet deep had been sunk.

CAre VINCENT STATION, NEW YORK (LIVINGSTON STONE, SUPERINTENDENT),

The hatching apparatus was thoroughly overhauled during the
summer and the first floor of the hatchery fitted up with Williamson
troughs, preparatory to hatching quinnat-salmon eggs, which were to
be transferred from the Pacific coast. The old method of securing
water by means of pumps was abandoned this year and arrangements
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were made for obtaining the amount needed from the city waterworks
company; this change has not only reduced expenses, but the quality
of the water is better afid the supply more reliable,

During October 133,140 lake-trout eggs were purchased from the
fishermen operating on Charity Shoals at a rate of 13 cents per 1,000,
and the 114,481 fry resulting from them were planted in Watson Bay.
An assignmeut of 1,000,000 eggs of this species was also received from
Northville, and the fry hatched, amounting to 967,850, were deposited
in Lake Ontario and the St, Lawrence River,

In December 5,000,000 eggs of the quinnat salmon were received from
Battle Creek, Cal. The fry hatched were carried through the winter
without material loss, and with the exception of one plant of 328,000
in the Salmon River, they were all distributed iu Lake Ontario and the
St. Lawrence River within a radius of 25 miles from the station.

Consignments of 100,000 each of brook trout, stcelhead trout, and
Atlantic salmon eggs werereceived during the year from other stations,
and were hatched and distributed as usual; 10,000 steelhead eggs
were repacked and shipped to Osnabruck, Germany, where they arrived
with the loss of only 420, after a journey of nearly 8,000 miles.

Tarly in the spring the superintendent made an investigation of
various fishing-grounds on Lake Ontario to arrange for the collection of
pike-perch eggs, us there was a general desire on the part of the fisher-
men on the lake that the propagation of this species be undertalken.
The investigation showed that there are no localities in the vicinity
where eggs can be obtained in large quantities, though the spawning
fish formerly occurred in great abundance throughout this region. The
fishermen stated that wherc tons of fish had been captured two years
ago, there was now practically no fishing. The disappearance of fish
from their usual spawning-grounds was attributed by some persons to
the discharge of refuse from mills and factories into the tributaries of
Lake Ontario. In April 30,000,000 eggs of the pike perch were trans-
ferred from Put-in Bay, and the majority of the fry resulting from them
were planted without loss in the St. Lawrence River; one plant of 800,000
being made in the Oswegatchee River. It is reported that pike perch
are abundant in some of the inland lakes of the State, and a collecting
8tation, similar to the onec operated by the New York Fish Commission
on Lake Oneida at Counstantia, may be established in the future.

The following shows the number of eggs bandled and fry hatched at
the station during the fiscal year:

Species. No. of oggs ¥ry

rocoived. hatched.
Lake trout
ke trout....... 1,133,140 982, 331
rook teoubion S () sowiooo | 4,000,301
Sy S
Plkp popajirOUb - oo veeneenenre s g 100, 000 90, 060
e evevreiaeennageeeiaaenerannanaan | 80,000,000 [ 10,043,750

36,432, 140 15, 960, 013
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An investigation was made by the superintendent with the view to
undertaking the propagation of sturgeon, but no point could be found
at which a sufficiently large number of spawning sturgeon are caught
to warrant the establishment of a field station, although sturgeon nets
are fished all the way from Ogdensburg to the eastern end of Lake
Ontario.

GLOUCESTER STATION, MasSacHUSETTS (C. G. CORLISS, SUPERINTENDENT).

As soon as practicable after the 1st of July preparations were made
for increasing the size of the hatchery and of the pumping plant. A
one-story addition, 18 by 32 feet, was built on the northwest side of
the hatchery and equipped with 6 new tables, containing 72 hatching-
boxes, thereby doubling the capacity of the hatchery for cod work. A
40-horsepower boiler was installed in place of the small one which had
been used for a number of years.

Immediately upon the completion of this work a force of spawn-takers
was employed, and efforts were made to collect pollock eggs from the
fisherman at Gloucester. As a result 7,791,000 eggs were collected
during November and December, which produced 4,455,000 fry. The
failure to secure the much larger results, which had been anticipated,
was due to the method of fishing, all of the pollock being captured with
hand lines instead of with gill nets, which had been formerly used. It
is claimed that ripe spawning fish seldom take the hook.

On November 15 the crew of the Grampus, under the direction of
Capt. E. E. Hahn, was stationed at Kittery Point for the purpose of
collecting cod eggs. The methods pursued were practically the same
as in past years. The eggs were collected by spawn-takers from fish
captured by vessels having headquarters near Kittery. Arrangements
were also made for purchasing eggs at $5 per 1,000,000 from fishermen
not accompanied by spawn-takers. On the first of March collections
were discontinued at Kittery, as the Grampus force was needed for the
work on the vessel, and the last of the fry were hatched on March 26.
A few eggs were purchased after that date. The total collection of the
season amounted to 160,711,000, the first being secured on November 17,
The 96,707,000 fry produced were distributed along the Massachusetts
coast from Ipswich Bay to Massachusetts Bay, off Baker Island, from
1 to 10 miles from the shore, on the natural spawning-grounds.

Record of cod-hatching at Gloucester Station, season of 1897-98.

, Loss dur- N Date of
Wken 3 . Eggs e Fry Date of
received. Sourco of supply. received. mgé{:)r;:bn hatched. |hatching. pl]:z.t'
1897, 1897. 1807.
Nov. 17 2,480, 000 761,000 | 1,710,000 | Nov. 20 | Nov. 30
18 1,272, 000 516, 000 756, 000 30 30
19 2,238, 000 478,000 | 1,760,000 | Doc. 1 ; Dec. 1
20 516, 000 176, 000 339, 000 3 3
22 2,921, 000 509, 000 | 2,322, 000 5 5
23 2,785, 000 602, 000 | 2,003,000 6 7
2 1, 470, 000 416,000 | 1,054,000 7 1
25 482, 000 71, 000 111, 000 [ 9
28 1, 416, 000 525, 000 801, 000 13 13
20 3,440, 000 671,000 | 2,769,000 13 13
Dec. 1 3,050,000 | 1,084,000 | 2,866,000 15 16
2 166, 000 18, 000 148, 000 16 18
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Record of cod-hatching at Gloucester Station, season of 1897-9S—Continued.

When . Loss dur- Fry I Date of Dato of
recoived Source of supply. rucoqvcd. ,m[.;tliggubn- hatched. ;hatching. pjlgxé"'
1897, ’ 1897. 1897.
Dec. 8 2, 896, 000 058, 000 | 1,938,000 | Doo. 17 | Dec. 14
4 1, 021, 000 473, 000 548, 000 17 17
51, 1, 398, 000 562, V00 836, 600 17 17
[ 2,751, 000 681, 000 7 2,070, 000 20 20
10 2, 264, 000 775,000 | 1,489,000 26 26
11 2, 460, 000 1, 285, 000 1, 175, 000 26 26
12 1,924, 000 610, 000 1. 314, 0600 27 27
13 6,074,000 ; 2,871,000 [ 3,203,000 28 28
1898 1808
14 2,114, (00 1, 627, 000 3,752,000 | Jan. 2 |Jan. 2
16 11,894,000 [ 7,504,000 | 4,275,000 4 4
17 7,896,000 | 3,607,000 | 4,302,000 7 7
18 1, 205, 000 697, 000 508, 000 4 4
20 7,484,000 | 4,137,000 134, 000 10 10
21 do 1, 069. 000 781, 000 288, 000 10 10
22 | Gloucester and Plymouth. 2,817,000 | 1,951,000 866, 000 10 10
23 Gloucostor ................ 164, 000 32, 000 132, 000 10 10
677, 000 118, 000 554, 000 10 10
3,176, 600 025,000 | 2,251,000 12 la
1, 306, 000 318, 000 990, 000 12 12
1, 503, 000 623, 000 880, 000 14 14
316, 000 86, 000 230, 000 14 14
2, 601, 000 1, 003, 600 1,508, 000 17 17
2 4,230, 000 1, 909, 600 2, 330, 000 19 10
4 Kittory Point and Plymouth.... 5,124,000 | 2,156,000 | 2,968, 000 19 19
5 | Kittery Point 1, 372, 000 684, 000 678, 000 21 21
] do 768, 000 257, 000 611, 000 21 21
8 1, 492, 000 - 820, 000 072, 000 25 25
9 do 871, 000 303, 000 508, 000 25 25
10 | Kittery Point and Rockport..... 1, 883, 000 884, (00 084, 000 25 25
11 | Kittory Point. 571, 000 217, 000 354, 000 25 25
12 | Rockport.............. oo 1,717,000 | 1,064, 000 653, 000 27 27
13 | Rockport and Kittery Point ..... 2, 370, 000 504,000 | 1, 8066, 000 27 27
14 | Kittery Point ................... 864, 000 283, 000 581, 600 20 29
15 | Rockport and Xittery Point..... 5, ®17, 000 1,883,000 | 3,434, 000 29 29
: do 'i 881,000 | 1,367,000 | 2,514,000 [ Feb, 3 | Feb., 3
2, 108,000 | 1,535,000 633, 000 3 3
7.474,000 | 2,182,000 | 5,292, 000 4 4
4, 235, 000 2, 344, 000 1, 881, 000 3 3
74, 000 .41, 000 43, 000 1 ki
21 | Rockport and Kittery 1, 488, 000 652, 000 816, 000 7 7
22 Kit.tery Point. 1, 934, 000 087, 0U0 047, 000 7 7
23 [ceee O e 1, 480, 000 402, 000 1, 087, 000 11 11
27 Rockport, and Kittery 3, 868, 0V0 9806, 000 | 2,882, 000 13 14
2 0 I 1 1,504, 000 347, 000 1, 157, 000 14 14
30 Kn,tory Point 1,920,000 | 1,062, 000 858, 000 18 18
Feb. 3 |..... [ 1 , 000 74, 000 92, 000 20 23
6|..... do... 308, 000 42, 000 206, 000 21 23
6 | Rockport . 400, 000 86, 000 314, 000 22 23
7 | Kittery Point 1, 085, 000 2()0 000 876, 000 23 23
8 | Kittery Point and Plymouth .... 2,030, 000 472,000 | 1,558,000 23 23
9 | Kittery Point.....cocco.eiialn. 805, 000 299, 000 06, 000 20 26
10 { Rockport - 1,862,000 589, 000 | 1,273,000 20 20
11 | Kittery Point.............. ..., 616, 000 170, 000 446, 000 20 20
13 | Kittery Point and Gloucester. ... 1,472,000 253,000 | 1,219,000 28 28
14 | Kittery Point....coeeeaaerani.... 1, 128, 000 132, 000 098, 00V 28 28
19 . 542, 000 91, 000 441,000 | Mar, 7 | Mar. 7
26 327,000 63, 000 264, 000 18 17
28 1, 364, 0600 180, 000 1,174, 000 17 17
Mar. 6 760, 600 116, 000 4, 000 21 21
10 1, 600, 000 221, 000 1,379, 000 24 24
14 1,418, 0600 284,000 | 1,134,000 26 26
Total .veeverennenanaennnnnn. 96, 707, 000

160, 711, 000 | 84, 004, 000

The eggs transferred from Kittery to Gloucester were packed in
tightly sealed jars and surrounded with crushed ice or snow, in charge of

amess

enger.

as heretofore in the McDonald cod-box.
it became necessary to use steam to maintain a temperature of between
38% and 40°, which has been found by experiment to be about the same
as the temperature of the water on the natural spawning-grounds.

Asarulethey were of excellent quality,and were hatched

As the water temperature fell
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At the close of the cod season arrangements were made with the
fishermen and dealers to save egg-lobsters at various points along the
Massachusetts coast, and temporary collectors were employed and
stationed at Boston and Kittery Point to look after the interests of the
Cominission in this work. The schooner Grampus was detailed to
make collections along the Maine coast from Kittery to Rockland, and
on account of the large extent of territory to be covered an additional
steam smack was chartered to work in connection with the Grampus.
As a result of operations on the coast of Maine, 22,023,000 lobster eggs
were collected and delivered at the station, The first eggs were taken
by the Grampus ou April 11, and the collections were continued daily
from that timeuntil July 15. The lobsters purchased in Gloucester and
vicinity, Kittery Point, Marblehead, and Boston were transferred to the
station by means of a steam launch. This launch was also utilized in
making the plants.
The collections made at the various points aggregated 6,445 lobsters,
which yielded 72,101,000 eggs. The eggs were all hatched at Gloucester,
-and produced 65,097,000 fry, which were distributed along the New
England coast from Rocklaud to Boston. Several of the shipments were
taken to Maine waters by the Grampus, and a number of shipments
were sent by rail in care of messengers to Portland, Maine, fromn which
point they were distributed by the schooner. Heretofore considerable
difficulty had been experienced in shipping lobster fry during warm
weather on account of losses occasioned by sudden'rises in temperature,
as ice could not be used in the transportation cans, because it would
reduce the density of the water. This year, by a simple device, the
difficulty was overcome. A tin cylinder, attached to the cover of the
regular transportation can and extending to within 6 inches of the
bottom of the can, was kept constantly filled with crushed ice, and in
this way the proper temperature of the water was maintained.
The following table shows the number of eggs collected from the
various fields:

Egps
Locality. coll%cted.
G1oucestor ANA VIEINitY . coouueere e ot e ceiai ettt tcenaees 6,470,000
Marblehead ..........0....... .- , 000
Kittory Point and vicinity ..... 6, 368, 000
Maine const, schooner Grampus ceeen| 22,028,000
Boston and vicinity....o.ooieeeean. 36, 786, 000
O8] e e inriet o tieceieceecceercacacsassessssscssnsaccanscecasencnsessnsanasscanns 72,101, 000

Woops HoLe StaTioON, MassacuusrTTs (E. F. LOCKE, SUPERINTENDENT).

During July and Aungust various repairs were made to the residence
and other buildings, including a new floor for the lower hall of the
laboratory and repairs to the pool. The machine shop was removed
from the loft over the fire-room to the lower floor of the carpenter shop.

The station force collected in July for shipment to the Pacific coast
a carload of 2,017 small and 12 adult tautog, with 119 blue crabs,
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The bulk of these being lost en route, a second collection was made in
November for shipment to the same point, which comprised 1,138 tautog
and 150 lobsters. The force was also utilized during the spring in col-
lecting a carload of live fishes, including forty-five species, for the
Omaha Exposition, and two carloads of salt water wero filtered and
shipped to Omaba on May 1.

Arrangements were made for gathering information in regard to
the movements, growth, spawning habits, etc., ot the cod by attaching
small tags to brood fish liberated at the close of the season.

The collection of brood codfish was made as usual by the schooner
Grampus and by purchase from fishing-smacks. The first fish were
received on October 8 and the last on November 9; in all 3,507 were
secured. The minimum weight of the fish accepted was 6 pounds;
1,920 of them were caught by the Grampus and the remainder obtained
from the fishermen. They were carefully transferred from the vessel
to live-cars moored in the pool. The loss during October was normal,
but about the middle of November the mortality became very heavy,
and specimens of the dead fish were sent to Washington for examina-
tion. It was found that in a majority of cases the primary cause of
death could be traced to hook wounds or other injuries received at the
time of capture.

From the penned brood-fish 57,034,000 eggs were secured.

Arrangements were made for collecting cod eggs at ’lymouth, Mass.,
by Capt. . E. Haln. A force of spawn-takers was stationed there
in November under direction of T. 8. Conley, the first officer of the
Grampus, and the launch Cygnet, with a crew, was assigned for use in
transferring the spawu-takers from the shore to the fishing vessels.
About December 1 the force was increased to seven spawn-takers, the
collection of cggs was commenced, and although the work was fre-
quently interrupted by storms during winter, the season as a whole
was favorable, resulting in the collection of 90,760,000 eggs.

The method of handling and packing eggs did not differ from that
followed at Kittery. The eggs were usually sent by express, though
in the case of large collections a messenger was sent with them to
guard against aceident. The majority of the eggs arrived at the sta-
tion in excellent condition. The work was continued until February
26, at which time, as a result of the collections made at this point and
from the fish penned at the station, 147,794,000 eggs had been collected.
Several shipments were also received from Kittery Point, amounting
in all to 5,642,000. These were sent by messenger as far as Boston, and
then shipped in care of the baggage-master to Woods IIole. The total
number of eggs handled at the station amounted to 153,436,000,

The eggs were hatched, as usual, in the McDonald cod box, steam
being utilized to maintain an equable temperature of water when that
in the hatchery fell below 409, The fry were planted on the spawning-
grounds off Gayhead, with the exception of 6,340,000, which were
deposited near Provincetown, Mass,
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Record of cod-hatching at Wooda Hole Station, 1897-98.

Feob.

Loss during g Dato of | Date of
Source of suppl) hggs taken. mcubntioxf’ T'ry llntched. lmtching.lplnntmg
JAVC-CATB ceeeccvecnccnonsanas 474, 000 147, 000 269, 000 | Nov. 27 \ov 30
.do .. 805, 000 108, 000 550, 000 28 30
do .. 237, 000 26, 000 148, 000 28 30
.do . 947, 000 131, 000 679,000 | Dec. 13 Dec. 3
.do .. 380, 000 42, 000 275, 000 2 3
.do . 2,227,000 442, 00 1, 280, 000 8 9
..do .. 3,649, 000 693, 0L0 2,218, 000 13 14
lymouth 948, 000 185, 000 626, 000 14 15
2 | Live-cara .. 3,222, 000 508, 000 2, 805, 000 14 15
2 | Plymouth.. 863, 000 79, 000 737,000 14 15
4 | Live-cars .. 3,511,000 509, 000 2,462, 000 16 17
4 | Plymouth.. 853, 000 100, 000 653, 000 16 17
Gl..... do..... 687, 000 215, 000 335, 000 19 20
6 | Live-cara .. 2, 075, 000 548, 000 1, 290, 000 19 20
7 | Plymouth.. 474, 000 121, 000 332, 000 19 20
7 | Live-cars .. 758, 000 189, 000 485, 000 19 20
8|..... do 3, 221,000 900, 000 2, 084, 000 20 21
8 I’lymouth 806, 000 400, 000 322, 000 20 21
11 t..... do ..... 1, 232, 000 329, 600 876. 000 23 : 27
11 | Livo-cars .- 4,122, 000 1, 003, 000 2, 690, 000 23 27
18 [..... do..... b, 331, 000 933, 000 3, 866, 000 27 20
14 | Plymouth.. 2, 535, 000 633, 000 1, 655, 000 27 29
15 | Live-cars .. 3, 815, 000 853, 000 2, 445, 000 31! Jan. 3
16 | Plymouth.. 568, 000 100, 000 304, 000 31 3
16 | Live-cars .. 1,422, 000 404, 000 724,000 | Jan. 3 6
16 | Plymouth.. 853, 000 111, 000 605, 600 3 6
17 |.....do ..... 1, 611, 000 429, 000 1,045, 000 5 (1}
18 | Live-cars 4,667, 000 1,004, 000 3, 079, 400 7 8
20 | Plymouth.. 2,180, 000 437, 000 1, 396, 000 9 10
21 | Live-cars .. 2,417,000 584, 000 1, 564, 000 9 ‘ 10
20 | Plymonth.. 68, 000 152, 000 374, 000 9 10
21 ..... [ [+ SN 3, 008, 000 157, 600 2,674, 000 9 10
22 | Kittery Point .. . 1, 611, 000 515, 000 969, 000 12 15
22 | Plymouth....... - 1, 256, 000 210, 000 915, 000 12 ‘ 15
23! Live-cars .. . 2,123, 000 447, 000 1,497, 000 13 | 15
23 | Plymouth..... . 1, 080, 000 79, 000 970, 000 13 15
23 | Kittery Pmut - 1,422, 000 232, 000 1 048 000 13 15
26 |..... do ... . 2, 558, 000 798, 000 ., 000 16 18
28 | Live-cars . 2, 440, 000 702, 000 l a.¥7 000 18 22
29 i Plymouth. . 2, 085, 000 519, 000 2 249, 000 18 22
30 | Live-cars .. 1,374, 000 374, 000 773, 000 22 25
30 | Plymouth. - 1, 231, 000 126, 000 089, 000 22 25
31 ..... do ... . 616, 000 252, 000 322, 000 22 25
21..... do . 4, 264, 000 1, 047, 000 3, 005, 000 22 25
3 | Live- cars . 616, 000 155, 000 398, 000 24 25
5 ..... do..... . GG3, 000 136, 000 485, 000 27 31
6 Pl) mouth. . 1,137, 000 236, 000 816, 000 27 31
7 | Livo-cars . 996, 000 242, 000 658, 000 27 31
8 | Plymouth. . 711, 000 90, 000 593, 000 27 31
9l..... do .... . 2, 130, 000 253, 000 1,767, 000 3] | Fob. 3
10 | Live-cars . . 1, 137, 00U 242, 0600 84, 000 31 3
10 | Plymouth. . 995, 000 41, 000 886, 000 31 3
11 f..... do .... . 2, 404, 000 1, 048, 000 1,3M,000 | Feb. 4 ki
12 | Liveo-cars . . 00, 252, 0600 573, 000 4 7
12 | Plymouth... . 592, 000 105, 000 419, 000 4 7
14 | Live-cara ... . 663, 000 169, 000 447, 000 7 8
15 | Plymouth... . 2,037, 000 221, 000 1,722, 000 7 8
16 ..... do ...... . 1,843, 000 189, 000 1, 613, 000 7 8
17 | Live-cars . 758, 000 205, 000 511, 000 12 14
18 | Plymouth. 2,178, 000 632, 000 1,314, 000 12 14
19 |..... do ...... . 7, 250, 000 1, 803, 000 4,089, 000 12 14
19 | Livo-cars ... . 711,000 200, 000 611, 000 12 14
20 | Plymouth .. . 1, 659, 000 99, 000 1, 519, 000 15 18
21 | Live-cars . 332, 00 42,000 280, 000 15 18
21 | Ply mouth . 1, 659, 000 105, 000 1,492, 000 15 | 18
22 [..... do ...... .. 758, 000 42, 000 701, 000 15 18
24 | Live-cars ... ... 711, 000 237, 000 442,000 10, 22
25 Plymouth .. .. 5, 543, 000 1,032, 000 4, 087, 000 19 22
27 | Live- cnrs 190, 000 105, 000 89, 000 19 ! 22
190, 000 147, 000 33, 000 25 25
4,265, 000 1,424, 000 2,558, 000 28 | Mar. 2
1, 504, 000 197, 000 1,832,000 | Mar. 2| 4
16, 000 97, 000 435, 000 2, 4
1,943, 000 432, 000 1,470, 000 21 4
1, 516, 000 547, 000 929, 000 [} 8
758, 000 131,000 585, 000 g 8
1, 611, 000 195, 000 1,320, 000 ] 8
2, 284, 000 538, 000 1. 074, 000 9 | 11
2, 559, 000 934, 000 1,471,000 9 11
6,304, 000 1, 073, 000 4,793, 000 14, 16
5, 834, 000 2,171, 000 3,088, 000 16 17
426, 000 16, 000 389, 000 18 | 19
1, 706, 000 570, 000 1,074,000 18 | 21

153, 436, 000 34, 305, 000 105, 863, 000 !
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The results secured with cod this year were far better than heretofore,
and it is believed the work can be still further extended and increased
by enlarging the force at Plymouth and using a larger steamer for
transferring the spawn-takers to and from the fishing vessels.

Early in February steps were taken to collect the winter flounder or
flatfish. For this purpose several fyke nets were set in Woods Hole
harbor and Waquoit Bay, and the brood-fish taken were held at the
station until ripe, when they were stripped and liberated. The first
ripe fish were taken on February 11 in Woods Hole harbor, but owing
to the presence of ice in Waquoit Bay the nets could not be set there
until the 18th. The appearance of spent fish in the nets immediately
after they had been set at the latter point indicated that the fish had
commenced spawning much carlier, and that in order to do good work
there it will be necessary to commence.operations in January, weather
permicting. Most of the fish taken were quite small, and the yield per
fish was lighter than in past years. In 1897, 205 females produced
84,591,000 eggs, while this year 249 females yielded only 52,799,000,
the average yield in 1897 being 456,000  per fish, and this year only
226,000, During the latter part of March efforts were made to secure
eggs at East Greenwich, R. I. While only 4,804,000 were obtained
here, it is thought that large numbers can be taken another season by
stationing a man there to collect and forward the eggs early in Febru-
ary. Work closed on April 8, with a total take of 57,603,000, which
produced 39,337,000 fry.

Tollowing the custom of previous years, arrangements were made
with local fishermen to take care of all egg-lobsters collected during the
fall and winter, and between December 7 and January 19 about 500,000
eggs were sccured. These were placed in jars, and doveloped fairly.
well until April 1. After that time the loss became very heavy and
only about one-third of them hatched. Active operations commenced
about April 1 and continued until June 30. The territory covered
embraced all points fished within a radius of 15 miles from the station,
and a schooner was employed to collect egg-lobsters at New London,
Noank, and Stonington, Coun., and Block Island, R. I, while an agent
was stationed at Plymouth, Mass., to collect from the fishermen located
between Greon River and Ship Pond, a distance of about 20 miles.
Later in the season arrangements were made to collect eggs at Scituate,
Mass.; but only a few were received from that point. It is believed,
however, that this scction will yield a much Jarger number next year,
Although the work was pushed energetically throughout the season,
none of the territory covered yielded as many eggs as heretofore.

The following table shows the number received from the different
localities in 1897 and 1898:

Loealities. 1897:_ 1808.
Noank, gt, "
w , Stonington, and Block Iqlmnd.: ...................................... 33,804, 000 | 18, 343, 000
P];:m“uglole and vicinity, including Vinoyard Sound and Buzzards Bay..... 35,013,000 | 11,620, 000
IO B, 335,000 | 4,428,000
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The greatest difference will be noted as occurring in the vicinity of
the station. This is attributed, first, to the well-known fact that the
lobster fishery is steadily declining in this section; hence, the nuinber
of men engaged in the work becomes fewer each year, as the income
derived from it is too small to support them. Another important fac-
tor is the legislation recently enacted prohibiting the fishing of pound
nets in Buzzards Bay, which furnished the greater part of the bait used
by the lobster fishermen operating in this territory. This caused a
number of men to abandon the business. The same general decline
has been felt in the waters south and west. It is reported that only
about half the number of pots were set in the vicinity of Marblehead,
Stonington, and Block Island, as compared with the previous year. The
only direction in which operations could be extended would be on the
north side of Cape Cod; but an additional steam launch would be
necessary, which would materially increase the expense of the work.

The following table shows the species handled at the station durmg
the fiseal year, eggs collected, and fry.produced.

Specios. No.of oggs. | No. of fry.
0T P 153,436,000 | 105, 863, 000
) R ) W RN 67, 603, 000 39, 337, 000
D U703 111 703 N M emeaceeec e e eeaaaas 35, 301, 000 30, 980, 000
B 246, 430,000 | 176, 180, 000

EpisTto RIVER, STEAMER T'15if HAWK (LIEUT. FRANKLIN SWIFI COMMANDING).

As a result of investigations made by the assistant in charge during
December, the Fish Hawl was detailed to visit the Edisto River in
March for the purpose of determining whether the fisheries are of such
character and extent as to permit of fish-cultural work on a large scale.
The vessel arrived at the mouth of the river on March 12 and pro-
cecded upstream to a point a mile above the mouth of the Dawho,
where good anchorage was obtained. That night 8 spawn-takers were
sent out to examine the shad captured by the fishermen, and as a result
77,000 eggs were collected. These were placed in the jars and seemed
to be in good condition until the 17th, when they commenced dying
rapidly. As the temperature was favorable, averaging 66°, and the
embryo was well formed, it was thought that the water was at fault, and
it was tested for acids, but none were found. It is barely possihle that
the loss was due to the use of salt water in the pipes and machinery
at Tampa; but this is not probable, as the pipes had been thoroughly
rinsed with fresh water before the eggs were placed in the jars, and
only a very slight trace of salt could be found when chemicals were
used to test the water. The spawn-takers continued attending the nets,
but no more eggs were obtained, though the fishermen reported that
ripe fish had been caught, for a week or ten days prior to the arrival of
the vessel. The majority of those caught were hard and would have
required at least a week to ripen, and, as the services of the vessel were
needed on the Albemarle, work was discontinued on the 18th.
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The present method of fishing on this river is such that fish-cultural
work on a large scale is not practicable. Only one small seine is used;
the balance of the fishermen use set gill nets, which are put out at low
water and not overhauled till high-water slack. They remain in water
until morning, when they are taken up and the fish removed, hence
the only opportunity for spawn-takers to obtain the fish alive would e
when they are first overhauled. The haul seine referred to is worked
by 5 men and is fished only at low water during the day. Drift nets
can not be used in this river on gccount of snags, shoals, and other
natural obstacles. Gill-net fishing extends from a mile above the
Savannah and Charleston Railroad crossing at Jacksonboro down to
the Dawho River. This part of the river is known locally as the Pon
Pon. There are 37 crews of 2 men each fishing in this region, each crew
using two nets. They obtain an average of 1,000 fish per crew, though
in the vicinity of the Oakhurst plantation, where the old State fish-
hatchery is located, the catch is much larger, somo crews taking from
1,800 to 3,000 per season. The State operated the hatchery referred to
from 1880 to 184, inclusive, and collected annually from 3,000,000 to
5,000,000 eggs. This hatchery is about centrally located as regards
the fishing area, tlie contour of the river in that vicinity showing it to be
especially adapted for spawning-grounds, If drift nets and haul seines
were used, there would be little difficulty in collecting from 15,000,000
to 20,000,000 eggs each season.

During the stay of the vessel on the river the officers in command
were indebted to S. Fitzsimons, Morton Simons, and T. D. Ravenel for
agsistance and courtesies extended.

ALBEMARLE SOUND, STEAMER Fisn HAwK.

Owing to a delay of some days at Ocracoke Inlet on account of the
extremely low tide, the vessel did not reach Avoca until March 23,
Anchorage was made at the entrance to Salmon Creek on account of
its proximity to the fishing-grounds and because of the partial shelter
which it affords to the ship’s boats. Spawn-takers were immedi-
ately sent to the fishing-grounds controlled by Dr. W. R. Capehart and
Mr. T. D. Holly, and 147,000 eggs were secured from these sources on
the first day. 1t was also intended to collect from the seines on the
Roanoke and from those coutrolled by the Wood Brothers across the
bay, but as very few fish were being taken at these points the attempt
was abandoned. Eggs continued to come in daily from the arrival
of the vessel until April 25, the total take aggregating 12,334,000, Of
these, 10,242,000 were secured from Dr. Capehart’s seines.

The results attained in this region would undoubtedly have been much
petter had the weather conditions been more favorable. It wasexceed-
Ingly warm during March, and consequently the number of fish cap-
tured then was unusually large, the take at one fishery being four times
:_5 great as that of the preceding year for the same period. About the

16 the vessel arrived it became much cooler, and the mean tempera-
ture from March 30 to April 19 was under 60°. This tended not only to
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keep the spawning fish out in deep water, but it greatly retarded the
hatching of the eggs and caused the death of large numbers of fry.
As an experiment, artificial heat was applied to the water in the supply
tank with the view to maintaining an even temperature of 68°in the
jars; but this plan was soon abandoned, as it would have been imprac-
ticable to hold the fry in artificially heated water until that in the
sound reached the same temperature.

The distribution of the fry commenced on April 21, and at the close
of operations 5,647,000 had been planted, also 1,811,000 eggs. The
remaining 2,194,000 eggs were transferred to Central Station.

Shad-hatching operations on stcamer Fish Hawk in Albemarle Sound in 1897-98.

Mean
tempera-| Dato of | Number
Date. Shad. | Eggs taken.| ") ro'of |hatching.| hatched.
water.

(] 147, 000
28 482, 000
22 5567, 600
14 339, 000
8 182, 000
28 569, 000
4 71, 000
[i] 129, 000
8 123, 000
4 131, 000
46 719, 000
G 122, 000
20 398, 000
36 772, 000
30 718, 000
34 633, 000
44 695, 000
58 991, 000

30 644, 000 58 { Apr. 19 600, 000

20 415, 000 6l i.........diaeiile.

50 995, 000 62 Apr. 21 150, 000

12 546, 000 61 | Apr. 22 501, 000

40 932, 000 62 | Apr. 23 189, 000

Apr. 24 713, 000

44 1,043, 000 65 | Apr. 25 1, 027, 000

{ Apr. 26 713, 000

[ 17 ORI 308 | 12,334,000 .......... U 5, 647, 000

1 ' .

On April 26, after the plants had all been made, the vessel proceeded
through the Chesapeake and Albemarle Canal to Norfolk, en route for
Delaware Bay, to resume the hatching of shad at that point.

DeELAWARE RIVER, STEAMER Fisy Hawxk.
¢l

The vessel arrived at Gloucester, N. J., on May 3, aud at once com-
menced the collection of eggs from the seines fished in Howell Cove,
Riverton, and other points between Gloucester and Philadelphia, over
2,000,000 being secured the first night. Work continued uninterrupt-
edly until May 11, when operations were cut short, as the Navy Depart-
ment called for the services of the vessel in connection with the Cuban
blockade. During this short period over 12,433,000 eggs were secured,
but, owing to the unusually cold weather prevailing and the consequent
low temperature of the water, many of them died in the jars. The
5,342,000 remaining when work was discontinued on the 1lth were
transferred to the Pennsylvania State hatchery at Bristol, Pa., together
with the hatching apparatus and such boats and launches belonging
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to the vessel as were needed for conducting operations at that point.
The vessel was then taken to the League Island navy-yard, Philadelphia,
and turned over to the Navy Department.

BRISTOI. STATION, PENNSYLVANIA (G. H. TOLBERT IN CHARGE).

Anticipating the probable detail of the Fish Hawk to duty under the
Navy Department, tentative arrangements had béen made early in the
gpring with the State Fish Commission for the use of their hatchery on
the Delaware River, and as soon as it was learned definitely that the
vessel was to leave the service of the Commission, Mr. G. H. Tolbert,
fish-culturist at large, was instructed to proceed to Bristol and prepare
the hatchery for the reception of eggs. The hatchery is a two-story
frame building, and is equipped with 120 McDonald jars and a good
steam plant. Immediately upon the arrival-of Mr. Tolbert the nec-
essary employees were taken on and, with the assistance of the crew of
the Fish Hawk, everything was in readiness for the comwencement of
work by May 13. A small force of spawn-takers was employed to
attend the seines between Bristol and Riverton, and work proceeded
uninterruptedly till the end of the month, 10,848,000 eggs being secured
from the seines at Riverton, 1,841,000 from North Cramer Hill, and
220,000 from Dutch Neck and Badger Island. In addition to the
5,342,000 eggs turned over by the Fish Hawk, 3,095,000 were transferred
from Battery Station, making a total of 21,346,000 handled at this point
during the spring. These yielded 15,460,000 fry, which were liberated
during May and June in the Delaware River and its tributaries. At
the close of operations on June 10 the temporary employees were dis-
charged, and the hatchery turned back to the State Fish Commission.
The results would indicate that undermore favorable conditions and by
the employment of a larger force, from 30,000,000 to 40,000,000 eggs
might be collected here during the spring.

BATTERY STATION, MARYLAND (ALEXANDER JONES IN CHARGE).

Anticipating an early run of shad on account of the mild weather in
Marecl, preparatory work commenced sooner than usual, and by April
10 tho station was in readiness for active fish-cultural operations. 'The
temporary force of 36 employeces was taken on between that period and
the middle of the month. To encourage the collection of eggs by the
fishermen, two spawn-takers were stationed at Havre de Grace to
receive and care for all taken in that vicinity, and four men were
detailed on a schooner in Northeast River to obtain all that were avail-
able at that point. Spawn-takers were also stationed as usual at the
8eines fished at Carpenter Point and on Osmond’s float below Havre de
Grace. The remainder of the force worked the boats from the station
and accompanied the launches on the nightly trips to the various fields.

Eggs commenced coming in on the 13th of April, and by the end of
tl}a:t month 105,364,000 had been secured; the collections during one
Dight amounted to 22,539,000. The largest number of shad eggs cver
c.ollected in the Commission heretofore within twenty-four hours was a
little over 8,000,000, in the spring of 1888, at this station. The take
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in April exceeded the total number ever secured at any of the shad
stations of the Commission in a single season, the largest heretofore
recorded being 105,125,000 at Battery during the year referred to above.
‘Work continued uninterruptedly until June 9, the collections in May
aggregating 95,510,000 and in June 9,118,000, making a total of
209,992,000 for the season. Of these, 140,337,000 were purchased from
fishermen at 820 per 1,000,000; the balance was taken Ly the regular
spawn-takers. The capacity of the hatchery was severely taxed from
the beginning of the season on account of large collections during
the first ten days, but the pressure was partly relieved by transferring
eggs to Central Station, Washington. Car No. 3 was equipped as a
hatclhiery and stationed at Perryville. The low temperature prevailing
at this time, however, retarded development to such an extent that
the hatchery was soon filled to overflowing, and it became necessary
to plant large numbers of eggs on the spawning-grounds.

Table of shad-hatching operations at Battery Station.

| Tempora-| Tempera-
Date of
hatching. ture of | ture of

ﬁ“ slupped Y¥'ry planted.
air. water.

Eggs Eggs
Date. roce%\'c(l. hnlcﬁcd. planted.

Apr. 13 203, 000
14 676, 000
2, 338, 000
708, 000 |-
5,909, 000 000 655, 000 0’| 565 .
15, 230, 000 6,244, 000 7,233, 000 06,244,000 | May 1| 52.5 51
10, 916, 000 2,152, 000 8, 118, 000 2,152, 000 2| 52.5
X
8, 285, 000
2, 507, 000
11, 631, 000
13,747, 000
92,539, 000
8, 432, 000
520, 000 |. 300, 000 |. TR IR S
328. 000 |. SN

956, 000 . N PSR DO,
May 056, 000 55 53.5
1, 407, 000 63.5
13, 674, 000 53.5
15, 588, 000 3 53.5
18, 210, 000 1, 315. 000 16, 045, 00U 12| 66 56
3, 685, 000 1, 360, 000 1, 103, 000 11 565 57
1, 056, 000 360, 000 14 58 58
401, 000 25, 000 May 15 59.5 58
2, 086, 000 1, 515, 000 1 64,5 54.5
1, 892, 000 1,570, 000 16| 64.5 61.5
1, 865, 000 1, 335, 000 16| 645 62.5
2,374, 000 1,377, 000 17| 65.5 03.5
1,402, 000 696, 000 18| 64.5 63.5
2,066,000 |+ 1,318,000 20 69.5 65.5
2,204, 000 1,563, 000 21 70 72
3, 451, 000 2, 185, 000 221 70 60
5, 337, 000 3, 625, 000 , 625, 23| 70 62
1,974, 000 1, 090, 000 1, 090, 000 24 70 62
4,950, 000 4, 625,000 4, 625, 000 2| 71 67.5
1, 439, 000 1, 395, 000 1, 395, V00 26| 66 67.5
4,214. 000 3,691, 000 |. 3, 691, 000 27| 66 64
2,061, (00 1, 628, 000 1, 628, 000 281 67 68
1,124, 000 927, 000 927, 000 29 66. 5 66
517, 000 179, 000 |. 179, 000 31 67 68
90, 000 80, U0 80, 000 31 67 68
1,687,000 |-eeeeeeeaa .| 1,635,000 ... .. ..., June 1! 615 1
June 1. 196, 000 1,078, 000 1,078, 000 5 70.5 70
2, 380, 000 2, 150, 000 2, 150, 000 701 72.5
1, 508, 000 400, 000 400, 000 8, 12 72.5
1,147, 000 100, 000 100, 000 9 77 74
999, 000 900, 000 900, 000 10 74
968, 000 895, 000 |. 895, 000 11 i 75
920, 000 900, 000 900, 000 11 7.5 76
Total ..| 209,992,000 | 73,221,000 | 91,444, 000 | 73, 221, 000
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The weather was very cold during the -early part of the season, the
temperature from April 13 to 30 varying from 48° to 58°. About the
middle of May it rose above 60° for the first time since collections
ctommenced. Theseconditions, though not unfavorable to the collection
of eggs, were unfavorable to their development. Many lots were held
from 12 to 16 days before hatching, and the fry resulting from them
were not only weak, but the percentage hatched was very small.

Particular attention was paid during the season to the spawning
habits of the shad, with the view to ascertaining the character of
river bottom most frequently resorted to in depositing their eggs. The
investigations secemed to show that at the head of the Chesapeake
Bay they prefer flats covered by débris, such as sticks and trees, and
this theory accounts to some extent for the frequent changes of the
Spawning-grounds. The most successful fishermen select such places
when in search of ripe fish, the collection of eggs forming an important
Part of their income late in the season, when fish sell for very little.

Attention is again called to the fact that Jarge numbers of eggs of
excellent quality were taken in the day—that is, from 4 a. m. to 4 p. m.

In addition to the eggs hatched at Perryville on car No. 3 and those
transferred to Central Station, several shipments were made to Bristol,
Pa, and, though sent in J une, when the weather was quite warm, they
hatched without material loss. Heavy losses were reported, however,
on the shipments transferred to Central Station early in the season.

Striped bass were quite abundant during the spring, and some ripe
Ounes were found. Two small lots of eggs were brought to the station,
but they proved defective. A number of measurements were made of
them, and in every instance they were found to be 0.125 inch in diameter.

In addition to the fish-cultural worlt, various repairs were made to
the buildings, boats, and dock ; 45 cases of herring roe were canned as
fish food to be used at Wytheville and Oraig Brook, and 3 half-barrels
Wwere salted for the same purpose.

The mean temperatures for the months of April, May, and June were:
April, air 520, water 50.5°; May, air 639, water 62°; June, air 729,
Water 72.80,

BRYAN POINT STATION, MARYLAND (L. G. HARRON IN CHARGE).

During the summer and fall a hatchery with a capacity for 40,000,000
shad eggs was erected, under the direction of Mr, G. A, Schneider, at
an expense of $1,000. The building is a one-story frame structure, 61
feet Ly 31 feet, and is equipped with six hatching-tables 16 feet long
by 3 feet wide, and two tables 14 feet long by 3 feet wide, the larger
tables carrying 32 jars each and the smaller ones 24.

Arl:ilnged around the sides of the building are rows of shelves for
Carrying eggs in open jars during the early stages of development, and
fry tanks for holding the fry until they are ready for shipment. A com-
mOdl?lls office and storeroom have been fitted up at the east end. The
€rection of this hatchery necessitating an increase-in the pumping
Plant, a Worthington pump, of a capacity of 620 gallons per minute,
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was transferred from Cape Vincent, N. Y., and the necessary water and
steam connections were made during the winter by the engineer in
charge. In addition to these improvements, a sea wall 140 feet long
was built along the north side of the hatchery to protect it against the
encroachments of the river.

In March preparations were commenced, under the direction of Mr.

L. G. Harron, for fish-cultural work. A part of the force was taken on,
and the steam launch Blue Wing, which had been rebuilt during the
year, was placed in commission and transferred to the station. Tents
were erected as usual for the accommodation of the crew, and by April
15 the station was ready for the reception of eggs. A few eggs came
in on the 15th, 16th, and 17th, but the full force was not taken on until
the 18th. The personnel, including the crew of the steam launch Petrel,
which was also utilized for this work, consisted of 20 spawn-takers, 6
assistants in hatchery, 1 clerk, 8 men for the launches, 2 firemen, and
2 cooks. Operations were much interfered with throughout the season
by severe storms and unseasonable weather. Ieavy northeast gales
occurred on April 20 and 27, accompanied by snow and rain, which
stopped all work for several days. The laying of submarine mines on
some of the best spawning-grounds in the vicinity of Forts Washing-
ton and Sheridan also curtailed collections considerably, and the estab-
lishment of the blockade at Ifort Washington made it impossible to
secure auny eggs between there and Alexandria, as the launch was
unable to go up and down the river at the proper times. The catch of
fish was small, but the work was pushed so vigorously that by May 26
the total collections amounted to 68,724,000, nearly as many a8 were
ever taken on the river. Of these, 4,448,000 were sent to Central Sta-
tion; from the balance 47,366,000 fry weére hatched and planted in the
Potomac River between Broad Run and Occoquan Creek.

At the close of the season the temporary force was discharged, the
station dismantled, and the launches transferred to other points.

With the experience gained this year it is believed that the collec-
tions at this station can be very materially increased and the work can
be much more economically condueted with the new hatchery.

The following table shows the maximum, minimum, and mean tem-
peratures of air and water from April 15 to May 25, inclusive:

. |
April 15 to 30. ‘ Air. - Water. ! May 1 to 25. " Air. |Water.
| H |
i
MaXinum.ceeinniniaiaaaaaes 83 590! MAXIMUIN.eaemen aennnoanmaeenns 88 73
Minimum .. 34 51 || Mindmum «.oovennniiniiioas 52 65
Mean....... 59 55 || MeBD.eaceereererormacancaroncens l 69 63

CENTRAL STATION, WASHINGTON, D. C. (J. E. BROWN IN CHARGE).

As usual, all of the product of the Fish Commission ponds was dis-
tributed through this station, and consignments of lake trout, brook
trout, Loch Leven trout, rainbow trout, and landlocked salmon eggs
were transferred “from other stations and hatched here, to illustrate
the fish-cultural methods employed by the Commission.
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The following table shows the number of eggs received and of fry
hatched and distributed:

< Number | Lost in | Number

Species. . shipped. | transit. | hatched.

{:0(]:(1\ LOVOI tTOUD -« . cevneevensennnancenecsssesascsnnsesaseassencesannss : 2!;. ggg 233 2;. ?ig
AKOUTOUD oo - iicciceaieeceecacacscccsccecetactoanes eee \ )

Brook trout .... .es 10, 000 2 8, 556

RATIDOW ELOUL . < e nvveaeerneoceasenamaamrmssasoeaemieasrssasnnasasmsenns 10, 000 38 7,948

Landlocked S8allon. ccvcaeeuecreeensescesanaceccncereeaciosoccasasacscsns 5, 000 | 1 4,086

A larger amount of freight was handled during the year than usual,
owing to the preparation of exhibits for expositions at Omaha, Nebr.,
and Bergen, Norway, 312 packages being received and 264 shipped out
in addition to the regular freight and exclusive of the equipment belong-
ing to the car and messenger service, which is stored here.

It having been determined to discontinue the hatching of shad cggs
at this station on account of the construction of a hatchery at Bryan
Point, the apparatus was dismantled and a portion of it transferred
to Bryan Point, but the large collections necessitated the utilization of
the station to a certain extent for this work. In April 1,525,000 eggs
werereceived from the Fish Hawk at Avoca, N. C.; over 15,000,000 came
in from Battery Station between April 20 azd May 1, and 4,0 14,000 were
sent up from Bryan Point. Owing to lack of facilities it became neces-
sary to deposit 5,179,000 of the eggs in the Potomac River. The balance
were hatched and the fry were planted in the Potomac except 3,537,000
which were transferred to the Fish Commission ponds.

AQUARIUM, CENTRAL STATION, WASHINGTON, D. C. (L. G. HARRON IN CHARGE).

The superintendent of the aquarium was detailed for duty at the
Nashville Exposition from July 1 to September 14, and in March was
Placed in charge of the shad operations at Bryan Point, Md., where he
remained until the end of May. He was again detached from duty in
June and ordered to Omaha, where he remained until the close of the
fiscal year.

As there was considerable difficulty in keeping the marine fish in
bealthy condition the salt water, which had been in use for several
Years, and which had received additions of artificial salt water from time
to time, was discarded during the summer. The tanks were thoroughly
cleansed and 6,000 gallons of salt water were brought from the Chesa-
Peake Bay, in the vicinity of Old Point, Va. The usual collections of
salt-water fishes were made in October at Old Point, 571 specimens,
representing 83 species, being successfully transferred to the aquarium,
The collection was further increased by consignments of sea-anemone

.;md lobsters from Gloucester, Mass. All of these specimens, except a
t‘lé]W which were bruised'in transit, remained in the tanks to the close of

o fiscal year. The only salt-water fishes that spawned during the
year were two flounders, but the eggs did not hatch.
an?lT(:, if{liﬁiculty was experienced in holding bass, goldfish, golden ide,

er fishes common to the Potomac River during the summer, and ,
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in November consignments of brook trout, Scotch sea trout, steelbead
trout, rainbow trout, quinnat salmon, Atlantic salmon, Atlantic salmon
domesticated, and landlocked salmon were received from Craig Brook
and Wytheville stations. These were carried until April 30 without
material loss, when a heavy mortality ensued through the use of an
excessive amount of alum in filtering the water. A few hundred of the
rainbow, steelbead, and brook trout were saved, but they succumbed
in June, when the water temperature reached 81°.

The large-mouthed black bass on hand at the close of the fiscal year
have been in the aquarium for two years. When transferred fromn the
Fish Commission ponds in June, 1896, they were between 2 and 3 inches
long. They now measure from 9 to 12 inches.

The exhibit this year has been much more -satisfactory than for sev-
eral years previous, owing to the renewal of the salt-water supply and
the installation of a lavge filter, which affords an abundance of clear
water for the {resh-water specimens. The Salmonide, the basses, and
most of the salt-water species are fed principally on round beefstealk,
but their diet is varied from time to time by the use of live minnows.

The following is a list of the marine and fresh-water fishes and erus-
taceans exhibited during the year:

Marine species. Marine species. Fresh-wator spocics. || Fregh-water species.
Croaker. Pinfish. Large-mouth black Goldfish.
Sea bass. Black drum. bass. Yellow perch.
Swellfish. Dog shark. Swmall-mouth black Sunfigh.
Spndoﬁsh. Red drum. bass. English tench.
Tautog. Spotted sea-trout. Rock basa. White sucker.
Toadfish. Pigtish. Brook trout. Chub sucker.
Sea-robin. Pompano. Scotch aea trout. Channel catfish.
Hog-choker. ‘White porch. Steelhead trout. . Yellow catfish.
Bluefish, Burtish. Rainbow trout. Leather carp.
Kingtish. Star-gazor. uinnat salmon. Scale carp.
RBlenny. Scup. tlantic salmon. Common eol.
Lizard-fish. Lobster. Atlantic salmon, de- Paradise fish.
Spot or goody. Blue crab. mesticated. Mill roach.
Jumping mullet. Spider crab. Landlocked salmon. Tadpole.
Yellow-tail. ermit crab. Crappie. Terrapin.
Moonfih. Shrimp. Golden ide. Snapping turtle.
Flounder. Diamond-back terrapin. || Golden teuch.
Striped bass. Sea-anemonv.

Fisn ComMmissioN PPoxps (Dr. R. HESSEL, SUPERINTENDENT).

As large numbers of young bass were destroyed by the Notonecta and
the Ditiscus during the spring and summer of 1896, the crop available
for distribution in the fall was smaller than that of the-previous year,
though operations had been conducted on a larger scale. During Sep-
tember and October 14,222 large-mouthed bass, 1,837 small-mouthed
bass, and 779 crappie were shipped.

Early in April the breeding bass were transferred from the retaining-
ponds to the spawning-beds in the north and south ponds and Nos. 6
and 7, the south pond being devoted exclusively to the small-mouthed
variety. Artificial nests were placed in convenient places, and also
piles of gravel for making natural nests. The first nests with eggs
were discovered in the south pond on April 26, and on the following
day a number of nests containing eggs were noted in the north pond.
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Fry were observed within three or four days, and by the end of the
month the fish bad nearly finished spawning. The temperature during
this period varied greatly, but the results were not injurious, appar-
ently, as only four nests appeared to be affected with fungus.

The following shows the temperature of water on the spawning-beds
from April 20 to 30, inclusive, taken at 7 a. m, and 4 p. m:

XNorth pond. South pond. I North pond. South Pond.
Date. - Date. -
7n.m.’ 4p.m.|7a.m. | 4p.m. ’ Ta.m.} 4p.m. | 7Ta.m. | 4p.m,
o o o o o o [~ [+
Apr.20......... 58 04 58 68 59 58 59 69
21.. 64 61 54 60 65 64 54 56
22.. 54 60 50 60 47 48 48 49
23.. 66 58 60 48 49 52 58
24...ee.... 64 67 62 68 50 51 50 62
25...aene.. 63 65 62 556

As soon as the schools of young bass dispersed they were allowed to
pass from the spawning beds to the main ponds, and the adults were
again transferred to the stock ponds. The young fish were fed, as
usual, on carp and tench reared for the purpose, from 400,000 to 500,000
carp a few days old and a large number of tench being placed in the
north and south ponds during the season. At the close of the fiscal
Year the indications were that the crop of bass would be large, but it
was impossible to form any definite idea of the number in the ponds on
account of the (ense growth of alga.

In October the shad placed in the west pond during the previous
8pring were liberated in the Potomac River as usual.. The number
released was estimated at about 3,000,000. In May, 1898, another con-
Sigument of 3,537,000 were put in the same pond to be reared.

Some attention was paid this season to the propagation of frogs. A
humber of adults were placed in Pond 19 during the spring, and at the
close of the year there were 4,000 young ones. Their hind legs had
developed, but the fore legs were not yet visible. They were taking
food freely. The old frogs live on bumble-bees, dragon-flies, ordinary
flies, beetles, and moths that come within their reach over the grass
porders. A number of the tadpoles were transferred to the aquarium
In Central Station, and it was found that they would take cornmeal
readily, It is intended to continue these experiments in the future in
the hope that some useful information may be gained with reference to
the culture of frogs in ponds.

The pond which bad been stocked with.fresh-water gshrimps from
North Carolina was examined during the fall of 1897 and 5,400 were
foung. Twenty-five of them were removed to a tank in the greenhouse
and were carried througlh the winter in excellent condition. No trace
of the others could be found in the spring, and it is thought that they
Were killed by the severe frosts.
it Opwithstauding the efforts during the past two years to eradicate
Djurious plauts and insects from the ponds by drawing off the water

F.R.98—v
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and exposing the bottoms to frost, the condition of the north and south
ponds was worse this year than ever before. The muddy sediment on
the bottomn was removed during the fall to a depth of 5 inches, and
thongh a careful examination of the soil in March seemed to indicate
that every trace of the injurious material had been removed it appeared
io larger quantities than heretofore.

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

Operations at this station were confined chiefly to the propagation
and distribution of rainbow trout. In September the superintendent
was detailed to make an investigation in Georgia for the selection of a
suitable site for a fish-cultural station. This work, with reports, ete.,
occupied his entire time for that month. At the beginning of the fiscal
year the stock of brood-fish on hand was as follows:

-

! Calendar year in which flah were hatched.

1883 or

Species. I | '
1807. 1896. ‘ 1895. before.

Rainbow trout c..eevverennranecsnns 181, 000 l 2, 000
uinnat 8alWON . .ovieaiiieriieteeae 4,200
lack bass, amall wnouth
Black bass, large-mouth
Rock ba88 ..cvnveevieiininnnnannns

1894. |

Of the rainbow trout, 61,000 fry were distributed during July and
August, and the balance, 110,000, in November and December. These
fish were carried during the summer in the rearing troughs and ponds,
and fed on a mixture of beef liver and mush. About 12 pounds of this
food were fed daily to 1,000 adult fish, and about  pound to the same
number less than a year old. The adults were fed twice a day, half of
the above-stated amount being given at each feed. The small fry were
fed four times a day on liver and mush, canned herring roe, and salted
cod roe alternately. They were first trained to take the canned herring
roe, and their diet was then varied by salted cod roe and liver. If the
fry are first given the liver, it is afterwards difficult to induce them to
take the roe.

In July, 1897, small samples of a prepared food, believed to be dried
shrimp ground up, was sent to the station on trial by Mr. A. Voight,
of Brooklyn, N. Y. The material in one parcel was finely ground, that
in the other was coarser. Both samples were fed to the fingerlings, as
there were noune smaller at that time. The fish took no notice of the
finely ground food, but of the coarser probably half was consumed. It
is believed that small trout could be trained to take this food, and that
it would be wholesome for them, though, perhaps, too expensive for use.

Of the total stock of adult fish, only 503 females produced eggs dur-
ing the year. The spawning season commenced earlier than usual—on
November 8—and continued until February 10. The total number of
the eggs collected yas 410,000, an average of 815 per spawner; for the
fertilization of these, 320 males were used. The loss of eggs, owing to
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imperfect fertilization and to other causes, was 23 per cent of the total
number taken. Of the eyed eggs, 190,000 were shipped to foreign
applicants and transferred to other stations; the remaining 124,000
were hatched at the station.

In April and May all of the fry on hand were transferred to Erwin
Station, Tennessee, in order that the work of remodeling the ponds and
making additions to the hatchery might be commenced.

In the spring the adult black bass and rock bass were placed in the
spawning-ponds, but, owing to their poor condition, it is doubtful
whether any results will be secured.

At the close of the season the stock of fish on hand was as follows:

Calendar yoar in which fish were hatohed.

Species. 1894 or

1898. | 1897. , 1896. | 1895, before.

RainLow trout ..oiivevesennaneiianieenisncasnoncssesannnes

Black bass, small mouth

Black bass, large wouth
uinnat ealmon .............
STRPPI6 «ooevvnnee -

Rock bass

In the fall the volume of water flowing from the spring decrcased to
such an extent that a loss of 800 two-year-old rainbow trout was sus-
tained. As it was believed that the water escaped through subterra-
Dean passages, an effort was made to stop this waste by making a cut
in front of the spring and filling it with stone and cement. At some
boints it was necessary to dig down 15 feet. The holes and sides were
then tightly packed with clay, and the ditch filled with stone laid in
cement. The wall thus formed was 4 feet thick at the bottom, 2 feet at
the top, and capped with a cut stone 6 inches. As a result an increase
of 100 gallons of water per minute was obtained.

The title to the station property having becn satisfactorily adjusted
Quring the winter by the legislature of Virginia, the appropriation of
$10,000, made by Congress in 1896, became available in March. The
work of repairing and remodeling the ponds was at once commenced,
and by the end of June nineteen ponds had been coustructed and the
old residence removed.

ErwiN StaTION, TENNESSEE (8. G. WORTIH, SUPERINTENDENT).

On August 4 Mr. S. G. Worth, who had been appointed superintend-
ent of the station, took charge, relieving Mr. W. F. Hill, who had been
In charge of the construction. Work on the hatchery, dwelling, and
bonds was pushed vigorously during the summer, and on October 20
the hatchery building was turned over to the Commission by the
Contractors. -During the fall the troughs were constructed and placed
In position, and in December the water supply was turned on in the
hatchery'. The large ponds at the station having been completed in

Ovember, arrangements were immediately made for collecting wild
brook trout from streamns in the vicinity for brood stock.
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During November and December 2,989 fish, ranging from two to four
years old and from 5 to 13 inches in length, were obtained and deliv-
ered at the station without loss at an expense of $367.80. No difficulty
was experienced in making this coliection, as numbers of streams
within 40 or 50 miles of the station are well stocked with trout. As
an illastration, in Higgins Creek, about 12 miles southwest of Erwin,
600 were taken in a stretch of less than 2 miles. The fish collected
were hauled across the mountains to the station in wagons, and though
many of them were en route two days but one fish was lost. They were
placed in the large ponds, and though examined frequently no eggs

. were secured. It is presumed that the ripe fish spawned on the gravel
bottom around the springs boiling up in the bottom of the pond.

The exact number on hand at the close of the year is not known, but
many were lost, It is believed that the mortality was largely due to
the depredations of cats, to which the brook trout, lying during the
night in shallow water near the shore, fell an easy prey. The wounds
were usually found on the back of the neck near the gill-covers and on
the sides as far back as the first dorsal in. The cats, when discovered
to be enemies of the fish, were killed.

In February 100,000 brook-trout eggs were received from East Free-
town, Mass., and although the loss during incubation and the early fry
stages was apparently small, when the fish were transferred to the
ponds on June 9 there remained only 11,562 by actual count.

During December 1,826 yearling rainbow trout were received, from
Wytheville and placed in one of the ponds. These fish have not done
well, quite a number having died during the season; a large propor-
tion have become very dark in color, and many of them are blind. The
eyes protrude gradually, and are sometimes seen outside of the socket,
The fish are apparently in good coundition otherwise, fat, and without
external wounds. No explanation of this condition can be furnished,
buat there is an impressiou among the people in the vicinity that rain-
bow trout have a tendency to become blind when introduced into the
large springs of this section.

Two well-authenticated cases have been reported: General Wilder
placed 14 adult rainbow trout obfained from Wytheville in a large
spring near Elizabethtown, Tenn., and iu a short time every one was
blind. Another lot, placed in a large spring near Erwin, suffered the
same fate. The blindpess among the station fish occurred in ponds
which had springs at the bottoms. The brook trout were not affected
in this way except in a few instances where they worked their way into
the reservoir; all fish entering the reservoir showed these symptoms,
and died. The presence of minerals in the water may cause this diffi-
culty, but it more probably results from the settling of air bubbles or
grit on the mucous coating of the eyeballs, The water contains an
immense amount of air, bubbling from the springs and buoying up
the fine gravel and sediment unnaturally in the water. The reservoir
water always contains sediment in suspension.
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During the winter 50,000 rainbow-trout eggs were received from
Wytheville. These were hatched, and on April 23 there were on hand
21,200 fry. In addition to these, 81,300 rainbow-trout fry were trans-
ferred from Wytheville during the month of April and Leld in troughs
until June 7, when they were transferred to ponds, and were found by
actual count to have been reduced to 51,899, There remained on hand
at that time, from all sources, 73,099. At the close of the year all of
the fish were doing well, though those transferrcd from Wytheville
were much smaller than the station fish. It is believed that a consid-
erable number of the fry were destroyed by snakes. As soon as their
presence was suspected a temporary fence was placed around the ponds;
in a week 5 water-snakes had been killed, and over 100 were killed
during the year. ) ,

Much difficulty was ‘experienced during the winter in procuring a
sufficient amount of suitable food. All of the beef liver available in
Erwin and Johnson City was purchased at prices varying from § to 8
cents per pound, but the supply was uncertain, and in April arrange-
ments were made for securing regular supplies from Armour & Co. in
Norfolk, Va. Whenever the shipments failed a mush, consisting of flour,
egys, sorghum, water, and salt, was used.

In the coldest weather, with snow and ice on the ground, the air
was swarming with mosquito-like insects. There are also myriads of
aquatic worms on all objects in the water here, and several varieties
of Gammarus were seen in the supply ditch when the loose mud was
being thrown out, though none have been noted in the ponds. Snails
are exceedingly abundant, and the trout seem to feed on them; as they
reproduce at an enormously rapid rate, there will probably always be
plenty of food of this character.

The principal aguatic plant known in this region is the so-called branch
lettuce, which spreads its roots under the shallow water or in wet mud.
This remains green throughout the winter. During the cold season
its leaves lie flat on the water, like lily pads, but in summer the seed
stalks rise to the height of 2 feet. The submerged leaves and branches
serve as nurseries for periwinkle and other lesser forms of animal life.
Quantities of wood or leaf mold were used for the purpose of disinfect-
ing the ponds and establishing natural conditions. In order to pro-
cure natural food for the larger fish a lantern with metal wings, to lure
beetles and moths, was placed in the pond; striking the metal walls,
the insects fall upon the water and become an easy prey for the trout.
‘While the supply of food thus derived has not been great, better results
are looked for during the summer and fall, when such insects will be
very plentiful. When the water was turned on in the temporary pond
built in the bed of the branch, which had been lined with mud, myriads
of jointed red worms, about half an inch in length, were seen at the
bottom, massed together here and there.

The temperature of the water in the spring is 55° throughout the
year. 1In the ponds there is a variation of from 55° at the bottom to
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71° at the surface. During the winter, though the temperature of the
air reached zero, no ice was formed in the reservoir, ponds, or diteh.

During the spring the station grounds were overrun with stray dogs
and cats, and with a view to checking this influx all of the discarded
food was buried. This measure apparently had no effect, and it
became necessary to destroy all intruders of this character found on
the grounds. Frogs of all kinds were also abundant, and it became
necessary to destroy many of them. The food frogs were removed from
the station grounds and placed in a stream below the railroad. In
May and June tree frogs were spawning in large numbers in the ponds.
Kingfishers were often observed, although few were killed. Snapping
turtles were noticed occasionally while the ponds were being excayated,
but not in great numbers. “The miller’s thumb is abundant.

‘While engaged in the construction of the station the superintendent
was the recipient of valuable assistance from residents in the vicinity,
officials of the Ohio River and Charleston Railroad, Mr. Dana Harmon,
attorney-general of the first Tennessee district, and Mr. P. L. Haun,
sheriff of Unicoi County, through whose cooperation the collection of
wild trout from the streams of eastern Tennessee was made possible, as
the laws of the State forbid the capture of trout during the fall months.

Put-1¥ Bay STATION, OH10 (J. J. STRANAHAN, SUPERINTENDENT).

‘With the view to increasing the collection of whitefish eggs on Lake
Erie, for restocking the waters of this lake and supplying the hatch-
eries on Lakes Ontario, Huron, and Superior, it was determined, in
addition to collecting eggs, as heretofore, from the nets fished in the
western end of the lake, to pen large numbers of male and female fish
and hold them until ripe, as it was believed that, if this method proved
feasible, the collections of eggs would be limited only by the num-
ber of fish caught. Under the old system severe gales during the
height of the spawning season reduced the collections from 30 to 50
per cent, notwithstanding the fact that nearly as many fish were caught
over the same area as usual, and though nearly the same amount of
money was expended in the work. Arrangements were made with a
number of fishermen in the vicinity of I’ut-in Bay and Bass Islands
to obtain the fishes desired, holding them in crates until the close of
the season, when they were to be returned to the fishermen.

During October, when we had anticipated securing many fish, the
weather was so unfavorable that they did not arrive on the spawning-
grounds for at least two weeks later than usual, and none were secured
until November 8, and these were taken under adverse circumstances.
Collections continued until November 27, when all of the nets were
removed. The total number secured was 1,247, and 1,119 of these
were transferred to live-boxes or crates. Of the 334 females, 260 were
available us spawners and produced 10,269,000 eggs, an average of
39,496 to the fish. The balance of the females were “plugged” or died
from injuries. The disproportion of sexés was due to the fact that
farge numbers of males were penned early in the season on the suppo-
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sition that the later run would contain more females than males., The
eggs secured from the penned fish were of fair quality, though not as
good as those collected during a favorable spawning season, With the
experience gained there is little doubt that in the future much larger
and better results will be secured. The eggs collected from the penned
fish cost $1.20 per quart, or 3} cents per 1,000; those taken directly
from the fish captured in the usual manner cost less than 2 cents per
1,000. This is exclusive of the cost of the live-boxes, pens, nets, etc.,
which are on hand and available for work in the future. It is easily
understood that ten times as many eggs could have been collected at
the same expense as the number referred to, in which event the cost
would have been less than 1 cent per 1,000.

The following is a brief description of the methods employed in col-
lecting and penning the fish and of the apparatus used: Stationary
live-boxes, supported by piling, have often been used, but as the water
at Put-in Bay becomes too warm for this, the boxes were made so that
they could be towed, like a raft, into open waters where the current is
more vigorous and the temperature more uniform; another advantage
gained by this method is that an equal depth of water is maintained in
the live-boxes, the rise and fall in this section varying from 4 to 5 feet
in a single day, according to the direction and velocity of the wind and
the atmospheric pressure. The boxes are 16 feet long, 8 feet wide, and
8 feet deep, divided into two equal compartments 8 feet square, pro-
vided with false bottoms controlled by standards running in guides at
the ends. The standards are pierced by inch loles at intervals of 6
inches, so that the false bottoms may DLe held at any desired place.
The lumber used was 6-inch pine boards planed on the inside and nailed
to scantling 1} inches apart, so fastened together as to make every side
interchangeable. The six boxes, divided into twelve compartments
with a capacity for 4,500 fish, were fastened at the ends to boom logs
65 feet long, with plank walks on both logs, thus permitting free access
to all parts of them.

Owing to the difficulty experienced in transferring the fish from the
pound nets to the boxes, on account of rough weather, supplemental
nets 7 feet long and 3 and 4 feet in diameter were placed at each pound
net where fish were expected; these were held open at top and bottom
by iron rings, and the bottoms were provided with puckering-strings
for closing them. By fastening one side of these nets to the down-haul
stake and the opposite one to the rim of the pot of the pound, the
upper ring is held 3 feet above the surtace of the water and the lower
one 4 feet below, serving as a weight to keep the net down and also to
keep it open, so that the fish will have plenty of room and not be scaled
by chafing against the net. Thus located, the supplemental net is in
convenieut position for receiving the fish when the pound is lifted. By
the use of these nets it became possible to secure many wore fish than
Otherw.ise. During the past season fish were collected from six sets of
Zgﬂ With an equal number of boats, aggregating 55 pound nets. An

Ployee of tlie Commission was placed in each boat, to dip out the fish
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and put them in the supplemental nets, and also to collect the eggs
from ripe females. The dip nets used for taking the fish from the pounds
have long handles and hoops of spring steel, and are covered with
heavy open cloth such as is used in the cider press, as the knots and
twines of the ordinary net would injure the scales of the fish.

The steamer visited the supplemental nets daily when the weather
permitted, and removed the fish to spacious tanks on board, then
transferring them to the station, where they were counted and assorted.
It is necessary to exercise much care in this work, as snccessis entirely
dependent upon the fish reaching the live-boxes uninjured. Before
placing them in the boxes they are assorted into three classes—soft,
medium, and hard. The soft ones (those nearly ripe) are examined
each day; the medium every third or fourth day, and the hard ones
at the end of each week. In this way much unnecessary handling is
avoided and the fish are kept in good condition. At the close of the
season all were returned to the fishermen in excellent condition.

Spawn-taking is conducted under a temporary shelter erected on a
raft, and does not differ materially from the mode generally pursued.
The last fish were removed from the live-boxes on December 13,
when six of them were placed in one of the fry-tanks at the station for
future experiment. One of these was what is known as a ‘“plugged”
female; that is, her abdomen remained hard and showed a congested
condition. This specimen was killed and opened. The ovaries were
found to be congested and the eggs, when examined under the micro-
scope, all showed ruptured yolks. Two of the other fish were appar-
ently bealthy females containing spawn, and two were healthy males.
These were held in the fry tanks until December 21, when the females
were found to be ripe. In fact, one of them had cast most of her eggs
in the tank. Trom the other nearly a quart of spawn was taken.

The eggs were fertilized with milt from oue of the males and presented
avery good appearance, though it was noticed that they were a little
undersized, running 10 to the linear inch instead of 8. The tempera-
ture of the water at the time being 32.59, the eggs did not show dis-
tinet segmentation at the end of the first 24 hours, and they were not
therefore critically examined until they were 48 hours old, when it was
discovered that 90 per cent ot them were impregnated, but over half of
them seemed abnormal, the discs being spread out more than usual and
many being segmented in patches or clusters. They were again exam-
ined ou the 24th, and it was found that 10 per cent of them plainly
showed well-defined twin dises, and three triplicate discs were discov-
ered out of some 500 eggs examined. They were kept under observa-
tion from day to day, and micrographs taken. It was also observed
that there were many eggs in this lot containing insufficient yolk-sacs.
This led to an examination of several other lots of eggs taken late,
whieh in turn revealed the fact that the late eggs contaiced a much
larger percentage of insufficient yolks than those taken earlier in the
season. It has been noticed each season since this station was estab.
lished that the late eggs did not turn out as well as those taken at the
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2. Fertilized whitefish egg 6 hours old, geminal discs form-
ing, no segmentation having taken place.

3. Whitefish, 12 hours, showing first cleavage. Water 38°. 4. Whitefish eggs, 18th hour. Water 38°, showing second
segmentation, four cells formed.

5 Whitefish ege 24 hours. Water 38°. 6. Whitefish egp 48 hours. Water 38°

DEVELOPMENT OF THE WHITEFISH EMBRYO
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7 Fertilized whitefish egg 72 hours old, showing segmentation 8. Whitefish egg, seventh day, embryo beginning to show.
well advanced.

9. Whitefish egg 43 days old, showing embryo. 10. Whitefish 90 days old, showing embryo.

; o

yolk-sac ruptured by rough handling, 24 12. Whitefish egg with triple discs
hours old.

DEVELOPMENT OF THE WHITEFISH EMBRYO.

115 Whitefish egg,
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13. Whitefish egg, showing twin discs, 3 days old

17. Whitefish egg, showing twin discs, 13 days old. 18. Whitefish egg, showing twin discs, 15 days old.
DEVELOPMENT OF THE WHITEFISH EMBRYO.
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23. A common deformity of whitefish fry. 24. Four-eyed whitefish fry.
DEVELOPMENT OF THE WHITEFISH EMBRYO.
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height of the season. It may be stated that no twin dises were found
among the other lots examined, although after the above experience it
had been confidently expected to find them. Never before, however,
has a twin disc been observed in a whitefish egg, and ounly three were
found this season outside of the lot under consideration; neither have
twins or double-headed monstrosities been found common among the
whitefish fry, though they are common among the lake trout.

The development of this lot of eggs was watched with much interest,
but on January 10, when the embryos began to form, not a single twin
or double-headed one could be found. It was observed, however, that
20 per cent of the eggs were far behind the rest in point of develop-
ment and, though apparently alive and healthy, there was no sign of
embryotic formation. This went on until January 26, when two well-
defined double-headed embryos were discovered. From this on they
were found in numbers, though very few of them had two perfect heads,
and there were no well-marked twins—that is bodies entirely separated
except by their attachment to the yolk-sac, as is so commmon with trout.
Most of the monstrosities had one normal and one abuormal head. It
is worthy of note that the perfect head was, without a single exception,
on the left side, and where both were abnormal the left one was the
better of the two, as will be noted in the accompanying micrographs.

Since writing the above Superintendent Stranahan has learned, by
consultation with Prof. Jacob Reighard, of the University of Michigan,
that in his opinion the ldrge number of abnormalities found among
these eggs was caused by their being held long past the normal time of
deposit. ITis experience showed that this is likely to be the case with
amphibians held in confinement. This may furnish the reason why late
eggs show more monstrosities than those taken early in the season,

The penning of whitefish near the station this season has aftorded
exceptional opportunities for experiment with the fertilization and
development of the ova, and considerable attention has been paid to
the determination of how long milt will retain its vitality after being
mixed with water. On December 4 a quantity of spawn, just as it was
taken from the fish, was brought to the station, and a small quantity
placed in each of 16 perfectly dry, clean pans, which were set in run-
ning water at a temperature of 36°. The milt of three males brought
alive to the station in a tub of water was taken in a dry pan, care
being exercised that no water dripped from the fishes into the pan.
Water was then added, and a portion poured into one of the pans
containing eggs, numbered 0. In a quarter of a minute another
portion was poured into the pan numbered 1, and so on to the finish.
After each lot had stood one minute the eggs were washed and placed
in kegs in running water, with numbers to designate each lot. On
December 5, the eggs, being well segmented, were carefully examined
under the microscope, to determine the percentage of impregnation.
In each case those with ruptured sacs, or those destitute of germinal
disks were not taken into account, the object being to determine the
percentage of impregnation at the different periods.
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The following table shows the percentage of impregnation in each lot:

: Per Por |! B Per l Per
Time. cent. ’ Time. cent. || Time. oont.l Time. cent,
99 || 1 minute ........ 93 || 2 minutes ....... 14 ‘ 3 minutes ....... 7
908 !| 13 minutes ......| 77 2} minutes...... 18 * 31 minutes ..... 3
99 || 13 minutes ......| 47 ! 2§ minutes ...... 8 || 34 minutes ......} 2
96 I 13 minutes ...... 19 ii 23 minutes ...... [} | 33 minutes ...... 2
i it

On December 8 the experiment was repeated with, if possible, more
care than on the previous occasion. It was carried further, to deter-
mine the point at which absolute loss of vitality would take place.
The following table shows the result, the temperature of the water
being 35.5°:

. Per Per Por FPer
Time. cont. Time. cont. Time. cent. || Time. cent.
1
1
0 minute.......... 98 | 1} minutes ...... 49 | 2g minutes ...... 14 | 33 minutes ...... 1
i minute.......... 97 |' 1} minutes ...... 2 || 2¢ minutes ...... 15 | 4 minutes ....... 0
minute.......... 83 :| 13 minutes ...... 42 || 3 minutes ....... 1 |i 5minutes ....... 0
minute.......... 82 | 2 minutes ....... 11 | 3} minutes ...... 0 | 6 minutes ....... 0
1 minute.......... 83 i 2} minutes ...... 14 |: 33 minutes ...... 1 | 7 winutes ....... Y
i ! (

It will be seen that the eggs fertilized 13 minutes after water was added to the milt showed but 2
per cent alive, while those aflected by the next period, a quartor of a minute later, showed 42 per cent.
Alt,hoth great care was taken to avoid mistakes, it is evident that there was one in this case, or that
something in the pan caused the death of a great number of these oggs.

It frequently occurs that large numbers of eggs are lost during the
latter part of the season, owing to the scarcity or entire absence of
males when large numbers of ripe females are taken, To overcome this
difficulty, experiments were conducted to determine how long milt and
eggs could be carried alive separately and then fertilized. The milt of
5 males was taken in a vial which had been rendered chemically clean
and dry. Great care was exercised in taking the milt, and to avoid
the mixture of water, excrement, or other foreign substances, the
mouth of the vial being held up close to the vent of the fish, and only
such portion taken as came in a stream. The vial was then tightly
corked and placed in running water in a pan, 80 as to secure a tempera-
ture as nearly that of the fish as possible. This milt was taken at
10.45 a. m. on December 4. On the following day, at the same hour, a
small amount of eggs was fertilized with this milts An examination
showed that the percentage of impregnation was as complete as would
naturally be the case with fresh-taken milt. A series of experiments
of the same character was continued for several days, the eggs being
kept in clean pans in running water, light Leing excluded. All the
milt was treated as the first lot, precautions being taken not to let
water enter the vials when the corks were removed.

The following table is self-explanatory. In making the counts, all
eggs with ruptured yolk-sacs or those destitute of germinal discs were
disregarded, the object being to determine the percentage of impreg-
nation. The examinations were as carefully made as practicable, 100
eggs impregnated and unimpregnated being counted for each lot below
referred to.
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On December 8 six lots were examined, as follows:

Date of L Date and hour of taking. Dato and hour of | Por
exami. ot.

nation. Spawn. Milt. imp.regnation. cont.
Dec. 8 Dec.7,9.20 a.m ...[ Doc.4,1045a.m ..} Dec.7,0.25a.m .. 95
...| Dec.6,11a.m..... Dec. 6,11.26 a. m Dec.7,9a.m...... 97

.../ Dec.6,11a.m..... Dece.4,1045a.m .. Dee.7,98.m...... 08

w..| Dec.7,845n.m ...| Dec.7,8.45a.m ...| Dec.7,8.10a.m ... 08

.| Dec.6,1la.m..... Dec. 7,845 a.m ...[ Dec.7,9.10a.m ... 23

Deo.7,8.45a.m ...| Dec.6,11.25a.m ..’ Dec.7,9.25a.m ... 85

Dec. 9 .| Dec.6,11a.m..... Dee.4,1045n. m ..| Dec.8,1.15 p.m... 3
Dec.8,11a.m..... Dec.6, 11 a.m..... Dec. 8,1.16 p.m... 91
Dec. 8,1.20 p.m ...| Dec. 4,10.45 a.m .., Dec. 8,1.25 p.m... [}

Dec, 12 Dec.11,2 p.m..... Dec.6,11.25 a.m ..| Deo.11,2.10 p.m.. 3
.| Dec.6,11a.m..... Dee. 11,2 p.n..... Dee. 11,2.20 p.m.. 0

Dec.11,2 p.m..... Tec.9,9am...... Dec.11,2.05 p.m.. 0

Dec.11,2 p.m..... Dec. 4,10.45 a.m ..| Dec.1),2.15 p.m.. 0

Dec.11,2 p.m..... Dec.7,8.45a.m....| Dec.11,2.10 p.m.. 0

TFrom these experiments it would seem that neither spawn nor milt
retain their fertility after the third day; but this is not necessarily the
case, as the milt used in all of these long-time experiments, with one
exception, was from the lot of December 4, which had been repeatedly
uncorked and possibly injured by the admixture of a smnall amount
of water, while the spawn was held in small lots of a half pint or less,
which were more liable to dry out than a large mass. All of the eggs
used in this experiment, except one lot, were placed in a jar marked
“miscellaneous,” and examined from time to time, showing a good per-
centage of impregnation. Before being placed in the jars they were
held separately in kegs for two or three days with running water and
reexamined to observe if the development seemed natural, and no dif-
ference could be seen between these and eggs of the same age taken
at the same time in the nsual manner. It is a matter of regret that
there were not enough taken at one time to fill a jar, so that they could
have been carried separately up to the hatching period.

An experiment was also tried with a view to hatching whitefish eggs
with closed circulation—that is, using the water over and over. The
water was pumped into a 12-gallon keg, whence it descended by gravity
to the jar, thence to a large tin vessel, which was partially submerged
in running water in order to maintain a low temperature. From this
it was again pumped back to the keg. This experiment was continued
for 13 days without damage to the eggs, although, owing to the fact
that the temperature of the water was 7° warmer than that taken from
overboard, the development was much more.rapid. It may also be
8tated that so much oil was carried over from the pump that it formed
8 considerable coating on the surface of the water in the receiving
vessel, also on theinside of the jar. Theeggs, however, were apparently
Dot injuriously affected by this circumstance. These cggs hatched

efore any others in the house, and the fry were apparently as healthy.

Collections of eggs were made, as heretofore, from the commercial
Nshermen but owing to the unfavorable conditions prevailing during
. Ovember, the total collections amounted to only 112,842,000 whitefish

nd 27 786 ,000 cisco or lake herring. From the nets fished in the
vm]mty of Port; Clinton, 40,653,000 whitefish eggs were obtained ; from
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those in the vicinity of Toledo,21,348,000; North Bass Island, 21,762,000
Middle Bass field, 2,331,000; XKelly Island, 7,866,000; Catawba Island,
720,000; from Put-in Bay, 18,000,000 whitefish eggs and 27,786,000 of
the eggs of the cisco; from other points, 162,000 whitefish eggs. Of
these eggs, 10,000,000 were transferred to Alpena Station; the balance
were hatched and distributed during March and April on the spawning-
grounds from which the eggs were collected, the cisco fry being planted
in the vicinity of Put-in Bay.

During the winter 1,000,000 lake-trout eggs werereceived from North-
ville, which were hatched and planted in the vicinity of the station,

It having been determined to resume the propagation of pike perch,
steps were taken to secure a force of spawn-takers and arrangements
made with the fishermen for attending the pound nets in the vicinity
of Put-in Bay, Toledo, and Port Clinton. The warm weather in March
raised the temperature of the water to 42.5°, which advaunced the spawn-
ing season a week. The first eggs were taken on March 31, earlier than
ever before in the history of the station. A small lot was brought in
by the fishermen in this neighborhood. The regular spawn-takers were
not put on until April 4, On April 5 a severe northeast gale set in,
accompanied by snow, the temperature falling from 42.5° to 38°. "This
not only interfered materially with the work, but the eggs taken were
poor. The weather continued unfavorable throughout the spawning
season, gale following gale in rapid succession, which not only seriously
reduced the collections, but affected unfavorably the work in the batech-
ery. The water pumped at the station was loaded with dirt, causing
much extra labor and continual handling of the eggs. Dead eggs,
which ordinarily fungus in a few days and are drawn off, were coated
with dirt so that they were of the same weight with the others, and
failed 1o rise to the top, necessitating not only constant handling, but
the passing of the eggs through fine screens, in order to remove those
which were fungussed.

As a result of the season’s work, 221,062,500 eggs of poor quality
were collected; 87,112,000 from the Toledo field, 111,900,000 from the
Port Clinton field, and 22,050,000 fromn the vicinity of Put-in Bay.

In the beginning of the season starch was used to prevent adhesion of
the eggs; but complaints were received from every section that this
material was not satisfactory, as was proved by the fact that all of the
eggs came to the station more or less adherent. Swamp muck, which
had been used with success three years before, was substituted and
sent out at once but, owing to delays en route the season was nearly
over at Toledo before it could be used. Not more than 2 tablespoon-
fuls of the muck solution to 5 gallons of water was needed to prevent
adhesion. Experience has also shown that it is advisable to put
the muck in the water in the keg in which the eggs are poured after
impregnation, rather than to mix it with the eggs in the pan prior to
fertilization. If a small amount of water is added to the eggs imme-
diately after fertilization and the milt washed out quickly, adhesion
does unot take place for a minute or two.
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On April 16, near the close of the season, one of the spawn-takers,
Mr. Carl Rotert, was directed to remilt the eggs taken on that date;
that is, to add fresh milt one minuto after first applying it to the eggs,
and to add a third lot a minute later. In all, 450,000 eggs were treated
in this way, and after careful examination under the microscope, at the
expiration of twenty-four hours, out of the three lots of 150,000 each not
an unimpregnated egg could be discovered. They were then putin a
jar and kept thus to the close of the season. After tho ruptured eggs
had worked off (ruptured eggs fungus and separate from the good ones
much sooner than the unimpregnated ones) the jar stood inm striking
contrast to the balance of the eggs in the house, a solid mass of living
eggs. For some unaccountable reason they hatched before any of the
others, though taken last. Instead of requiring several days to hatch,
they all came out together, and the fry were apparently healthy, as seen
under the microscope or with the naked eye. It is a matter of regret
that this experiment was uot tried earlier in the season, as it appeared
from the results attained in this instance that previous heavy losses on
pike-perch eggs may have been largely due to imperfect fertilization.
This matter will receive attention next season, and experiments will be
tried in remilting whitefish eggs also.

The eggs collected at Toledo were shipped on trays by the steamers
running from Cleveland to Toledo three times a week, and although the
eggs were held at least two days on vhe trays, they were apparently not
injured by the shipment; 30,000,000 of the pike-perch eggs were trans-
ferred to Cape Vincent hatchery, and in order to decide as to the best
method for long-distance shipments, a part of them were transferred on
trays, and the balance in the ordinary transportation cans filled with
water. Of those transferred on trays, ouly 30 per cent hatched, while
of those shipped in water 75 per cent hatched. As eggs were success-
fully shipped on trays from Toledo to Sandusky, it appears that the
loss must have been due to concussion, caused by the jolting of the cars,
the eggs on trays being much more subject to this than those in water.

On May 2 it was observed that the eggs seemed unusually buoyant,
and that they rose higher in the jars than usual with the same amount
of water. Examination under the microscope revealed the existence
of numerous colonies of infusoria, nearly every egg having one or more
colonies. They were in the main a species of Carchesium, with a few
Vorticella. These being lighter than the water, and offering consider-
able resistance to the current, floated the eggs. Oun the 3d they had
increased to such an extent that it was necessary to put the eggs into
tubs and thoroughly wash them. This process broke the slender
threads which connect the individual infusoria to their main stem on
the egg, and remedied the evil. Later it was found that by thoroughly
featherin g the eggs in the jar the same results could be secured. These
animals were found in all the jars, there being no difference whether
muck or starch had been used. Thorough investigation did not show

hat the eggs were damaged, directly or indirectly, by these infusoria.
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Owing to theunfavorable conditions above enumerated, only 71,110,000
fry were hatched. These were planted in the waters of Lake Lrie at
the following points:

Point of deposit. Number. ! Point of deposit. Number,
Peach Jsland reef. 13,500, 000 || Niagararcef....coooveeoenaaaaoneae. 10, 320, 000
North Bass Island reef 7,320,000 || West Sister Island reef............. 10, 320, 000
Ballast Island reef..... .| 6,000,000 || Rattlcenake Island recf.coeeencen..- 12, 800, 000
Middle Bass Island reef.......oeee-- 10, 750, 600 |

It is believed that the daily examination of eggs under the micro-
scope will prove to be an important factor in the future operations of
the station, as it is thus possible to keep track of the work of individual
spawn-takers, poor results being very frequently due to carelessness
in handling the eggs. The superintendent made photomicrographs of
the normal impregnated egg showing segmentation, of the unimpreg-
nated egg showing the germinal dises with no nodules of segmentation,
and of an egg with ruptured yolk-sac, destroyed by rough handling.
These were sent to the spawn-takers, so that they could understand
how easily the three classes of eggs are distinguished one from the other
under the microscope.

During the year a number of improvements were made to the grounds
and in the adjacent harbor. A sea wall, 115 feet long and from 4 to 6
feet high, was constructed on the south side of the hatchery parallel
with the shore line, and the space back of it filled in with dredgings
from the lake bottom in front. The ground was graded and seeded
and beds of plants set out, improving greatly the appearance of the
station. The space adjacent to the docks was also dredged out, 8o that
the steamer could come in and out at low water, and also to provide
sufficient space for wintering the vessel.

The following table gives the maximum, minimum, and mean tem-
peratures of air and water in the hatchery during the year:

Adir. Water, | Alir. Water.
Month. . | Month.
Max., Min. | Mean, I.Max. Min. [ Mean. | Max. | Min. |Mean. |Max. ; Min. |Mean.
! I
1897. ( 1898.

“July ..... 98 65 | 78.44 | 82 71 76.90 || January. 55 11 | 30.87 | 33,25 82.5 | 82.68
August .. 82 62170.2 |81 68 72.8 February| 68 | — 428.45|32.5 82,5 82.5
September| 84 51| 62.6 | 73.5 | 62 68.2 March...[ 64 20} 40.30 | 42.5 ; 82.5 | 35.57
October .. ki 44 | 56.93 | 65 54 55.7 April ... 63 23 | 45.53 | 40 38 43.95
November, 65 221 87.71 | 64 36 41.5 8Y.ea.- 75 44 | 60.74 | 66 48.5 | 50.90
December| 54 11 {29.82 | 37.5 | 82.5{33.57 || June....| 89 60| 72.15 75 84 70.23

]

NORTAVILLE STATION, MiCHIGAN (F. N. CLARK, SUPERINTENDENT).

During the summer the station employees were occupied in improving
the grounds, painting and repairing the fish-cultural apparatus, and
caring for the fish on hand. Early in September the Jake trout carried
through the summer were distributed in Lakes Huron, Michigan,
Superior, and interior lakes. As the cars of the Commission were oceu-
pied at other points at this time, the distribution was made by means
of a baggage car, obtained through the courtesy of the officials of the
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Flint and Pere Marquette Railroad. Although the fish were planted
without loss, the use of baggage cars for this purpose under ordinary
circumstances is not deemed advisable, as they are not equipped for
transportation on fast trains.

Early in August the superintendent visited the important fishing
centers on Lakes Superior, Huron, and Michigan to make arrange-
ments for the fall work. As a law had recently been passed by the
State legislature prohibiting all fishing for lake trout and whitefish
between November 1 and December 15, no efforts were made to secure
eggs of the latter species. Messrs. H. H. Marks and George Platts were
put in charge of the field operations, as the regular foreman, Mr. S. W.
Downing, bad been detailed to assist in the salmon work on the Pacific
coast.

The first lake-trout eggs collected were received at Northville on Sep-
tember 16, but as the temperature was unusually high at the time of
shipment they proved a total loss. Iggs continued to arrive all
through October and until November 8, most of them being in excellent
condition. The shipments aggregated 12,014,000, over 5,000,000 of
which were taken in the Georgian Bay. Of the balance, 4,938,000 were
obtained from the fisheries on the north shore of Lake Michigan near
Manistique, within a period of ten days, 500,000 from the southern and
992,000 from the northern shore of Lake Superior.

The results from Lake Superior were disappointing, as large collec-
tions had been expected from that section. No efforts were made to
attend the fisheries at Beaver Island, one of the most productive sec-
tions in past years, as the trout in that vicinity do not spawn usually
before November 1. Letters received from fishermen during the latter
part of October, however, indicated that large numbers of spawning
fish had made their appearance, and it is possible that many eggs can
be secured there in the future during the closing days of that month.
The eggs were packed in cases and forwarded from the field stations
direct to Northville by freight, as usual, one of the employees meeting
the boat on its arrival at Detroit. Shipments of eyed eggs, aggregating
4,635,000, were made between October 9 and December 28 to other sta-
tions of the Commission, State fish commissions, and foreign applicants,
1,500,000 of this number being sent to the Alpena hatchery. The eggs
commenced hatching early in December, and on Japnary 1 a carload
of fry was deposited in the Straits of Mackinac. No other shipments
were made until February, when 3,492,000 were disposed of. A few of
these were given to private applicants and the remainder deposited at
various points in the Great Lakes, on the natural spawning-grounds.

Tt was intended to carry the balance of the fry (250,000) until fall,
but the tanks became so overcrowded in May that it became necessary
to distribute 50,000 of them. These had made a remarkable growth
during the three months they were retained in the troughs, and when
Planted they were 3 inches in length. At the close of the year there
Temained on hand 160,244 fingerlings, the average weight of which was
4% pounds per 1,000,
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As the stock of brood-fish of the brook trout at the station was very
small, arrangements were made with the Michigan Fish Commission to
make collections on the Au Sable River. A field station was opened on
that stream late in September, and under the direction of Mr. A. T.
Stewart 10,000 fish were captured, chiefly by means of seines, hook and
line being used only where they were scattered. They were confined in
two ponds, and during the fall 516,400 eggs were obtained from them
and transferred to Northville, the shipments being so arranged as not
to hold the eggs longer than the eighth day, as experiments in 1895
demonstrated that they could be moved with safety up to that time.
The eggs collected at this point were not so good as those taken from
the brood-fish at Northville, and cost about $1 per 1,000 delivered at
the station. ,

From the two-year-old brood-fish 128,350 eggs were obtained, 304
females yielding an average of 422 each. The fry commenced hatching
early in December, and on February 3 a shipment of 100,000 was sent
to the Au Sable. Various other plants were made from time to time
until March 23, the total distribution aggregating 228,000. At the
close of the year there remained on hand 15,000 fingerlings, their aver-
age weight being 6§ pounds per 1,000.

The Loch Leven trout commenced spawoing October 15, and from
that time until the 27th of November 74,5625 eggs were collected from
76 females. The eggs were of poor quality, due, it is thought, to the
advanced age of the fish, Shipments aggregating 25,000 were made
to private applicants; the balance were hatched, and at the close of
the year there were 4,715, of an average weight of 2 pounds per
1,000. There are also 2,969 two-year-old fish in stock, which will spawn
during the coming season. ‘

The steclhead fingerlings on hand at the commencement of the year
were retained at the station until March, 1898, when 3,500 were planted
in the Pere Marquette River and Cold Creek, and 200 of them were
transferred to the Omaha Eszposition. It is intended to rear the bal-
ance for breeders, as an experiment. These fish did not attain as
great a growth as the rainbow, Loch Leven, or brook trout raised under
the same conditions, but reports from various sections in which plants
have been made indicate the capture of quite a number of specimens
measuring from 10 to 12 inches, especially in the ’ere Marquette River.
None of these specimens have so far been identified, however. On
April 19 a shipment of 95,880 eggs was received from IFfort Gaston,
Cal. These were hatched, and the 75,000 fry resulting from them were
planted during the month of May in Little Manistee River, Manistee
County, near Grand Rapids, Mich., and various streams tributary to
Lakes Huron and Michigan.

A few breeding black bass transferred to this station two years ago
are still in stock. They spawned early in June, but as there were no
suitable ponds for the reception of the fry, no efforts were made to
rear them.
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The following table shows the number of fish on hand at the close of
the year:

Calendar year in which flsh were hatched.

Species. 1894 or
1898. | 1897. | 1896. | 1e05. | 1834 0r

Brook troUt - eeuveeccncarananaaneerasesensssesessosennnn 15, 600
Lock Leven trout. ....... feeereeteeeeccesennaanaeaaans 4,715
..l 160,244

7, 000

Lake trout ......
Steelhead trout.... ... ...
Rainbow trout .... s Y P,
Black bass ........

B X Y N 187, 559

ALPENA STATION, MiCHIGAN (FRANK N. CLARK, SUPERINTENDENT),

In addition to a number of minor repairs made during the summer,
anew floor was laid in the hatchery, the batteries were rebuilt, and
new tanks were purchased and installed. This work was directed by
Mr. W.'W, Thayer, in the absence of Mr. S. W. Downing, the foreman.
No special efforts were made to collect whitefish eggs, owing to the
Passage of a law prohibiting fishing from November 1 to December 15,
but 480,000 were obtained from fishermen in the vicinity; 10,000,000
were also transferred from Put-in Bay during the month of December.
The fry commenced hatching on April 7 and finished April 16. The
entire lot was planted in Lake Huron with the exception of 500,000
deposited in Clear Lake.

Attention is called to the following instance, as indicating to what
extent whitefish eggs may increase in bulk after having been placed in
the hatching-jars. On November 15 a spawn-taker secured 56 ounces
of eggs from one whitefish, as measured 10 hours afterward. They
Wwere placed in a jar by themselves and left undisturbed until March 7
€xcept to clean off the dead ones, when they were again measured and
found to contain 64 ounces. '

In addition to the whitefish hatched at the station 1,500,000 lake-
trout eggs were transferred from Northville. These were hatched in
February and the fry resulting from them were planted in March at
various points on Lakes Huron and Michigan.

Mr. Downing returned to the station on October 26 and remained in
charge until the close of the year, when the hatchery was dismantled

and the hatching apparatus cleaned, painted, and put away for the
8eason,

DuLuTH STATION, MINNESOTA (8. P. WIRES, SUPERINTENDENT),

.During the summer 240 fry troughs, 7 feet 5 inches long, 11 inches
Wide, by 72 inches deep, were constructed for the lake-trout work ; the
grounds in front of the hatchery were plowed, partially graded, and
the old carp ponds filled in; repairs were made to the supply tank and
lla‘tching-room, and the flume leading from Leslie River, which had been

3maged by freshet during the past summer, was rebuilt.

F. R, 98——v1 '
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The lake-trout season opened the middle of September and closed
the 9th of November, 7,007,000 eggs of excellent quality being secured
from the following points:

Locality. Number. Locality. Number.
Port Caldwell, Ontarfo......ccceeeeenn.. 800,000 | Long Point, Isle Royale, Mich........ 740, 000
Port Arthur, Ontario......ccocoao. oo 2,346, 000 || Grand Portage, Minn ...........7..... 200, 000
Little Todds Harbor, Isle Royale, Mich.| 460, 000 || Washington Iarbor Islo Royale, Mu‘h FOU 000
Fishermen's Home, Isle Royale, Mich.. 475 000 .| Ontonagon, Mich ..ceeeevievererncane-n 000, 000
Siscowet Bay, Isle Royale, Mich....... 126, 000 | ‘

A shipment of 480,000 eyed eggs was transferred to the Manchester
Station; the balance were hatched and deposited on the spawning-
grounds where the fish were captured, the distribution extending from
early in April to June 22. The output amounted to 5,143,000 and the
total loss of eggs and fry to 1,384,000.

An effort was made to collect whitefish eggs in the neighborhood
of Port Arthur, but only 200,000 could be secured prior to the close
of the fishing season on November 1. Spawn-takers were also sent to
Basswood and Crooked lakes, Minnesota, but no eggs were obtained.
Many fish were captured at these points, but no ripe ones were found,
which indicated that the fishing in the vicinity is not on the spawning-
grounds. The eggs obtained at Port Arthur were of poor quality and
yielded only 98,000 fry; these were planted near Isle Royale.

During January 100,000 brook-trout eggs were received from Lead-
ville, from which 92,550 fry were hatched and planted in the waters
of Minnesota and South Dakota. Consignments of steelbead eggs,
amounting to 150,000, arrived from Fort Gaston in April. They were of
good quality and produced 130,000 fry, which were liberated in suitable
streams emptying into Lake Superior.

MANCHESTER STATION, Iowa (R. S. JOONSON, SUPERINTENDENT).

As soon as the appropriation of $4,216 became available, work on
the buildings and grounds was resumed, under the direction of the
superintendent. During the summer and fall of 1897 and the spring
of 189S three large stock-ponds were excavated and graded, the ponds
being connected with wooden flumes to get a circulation of water from
one to the other. Owing to the large amount of sand in the soil, it was
afterwards found necessary to line the -bottom of one of the ponds
with clay; but the results were not satisfactory. Seven large rearing-
ponds, 80 by 20 feet, were graded and the sides lined with 2-inch
hemlock plank. The bottoms were covered with clay, and on this was
spread 4 inches of muck. They were arranged in tiers, so that the
water could pass from the upper ones into the lower. Twenty-four
small rearing-ponds, 7 by 22 feet, were constructed in a similar manner,
and twelve existing ponds of the same kind, previously lined with
stone, were remodeled and wood lining substituted. Connections were
also made from the lower reservoir for supplying the large and small
rearing-ponds. In order to avoid a recurrence of damage from freshets,
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the wagon-bridge was raised 1} feet and extended 20 feet, a new stone
abutment being built on the west side of the branch; the roadway was
raised to the same height and a dry stone wall built along the road to
prevent washouts.

For the protection of the 14-inch water-supply pipe and ponds a dry
stone wall was also built along the spring branch. All of the grounds
around the buildings and ponds were graded and terraced, and road-
ways were built from the main entrance to all the buildings and ponds.
These roadways were graded and bedded with gravel, and surface
gutters of stone were provided. Thenecessary fences were also erected
alongside the country road from the Fish Commission reservation to
the main highway, and all of the lands were sown with blue grass and
white clover. An hydraulic ram, for forcing water to the dwelling, mess-
house, and barn, was placed in the hatchery. All of the dead timber
on the reservation was cleared up and converted into stove wood. An
orchard, consisting of assorted apple, cherry, plum, and pear trees,
blackberry, raspberry, currant, and gooseberry bushes, strawberry
plants, and grapevines. was set out south of the dwelling-house.

As soon as the po-ds had been completed, in the latter part of
October, arrangements were made to colleet brood-fish from open waters
in the State. Supplies of large-mouth and small-mouth black bass, rock
bass, crappie, and rainbow trout were obtained from the rivers in the
eastern part of Iowa. All of the breeding-ponds were planted with
Ceratophyllum, Elodea, Ranunculus, water lily, and other aquatic plants,
and artificial nests and piles of gravel were located at suitable points
in the three large stock ponds and in the 80-foot rearing-ponds. The
spawning-beds were partitioned off with inch-mesh wire netting, so that
the young fish, by passing out into the main ponds, might escape the
depredations of the adults.

The small-mouth bass placed in Pond Z began nesting on the gravel
beds on May 2, and a number of nests were observed between that
time and June 1. The first fry appeared on May 24, and though quite
a lar- o number of nests were seen the indications are that the crop
will o small, owing to the difficulty of keeping the ponds full of water
and + the absence of the natural food necessary for very young fry.

Ti . iarge-mouth black bass collected from the Magquoketa River and
in the vicinity of Quiney, Ill., suffered severe losses during the winter,
owing to injuries received in transportation. In the spring180 remained
on hand, which were placed in Ponds X and Y. The majority of these
fish spawned on mud bottoms, only a few of them using the gravel, and
in no instance were the artificial nests occupied. The first eggs were
noted on May 11, but no fry were observed until June 1. At the close
of the spawning season the adult fish were removed from the breeding-
pouds, so as to give full range to the fry. No effort was made to deter-
mine the exact number on hand at the close of the year, but it is believed
that the results will be good, notwithstanding the fact that owing to
the very scanty growth of aquatic vegetation natural food is not as



LXXXIV REPORT OF COMMISSIONER OF FISH AND FISHERIES.

abundant as it should be. The maximum temperature of the water in
these ponds between April 1 and June 1 was 78°; minimum, 48°,

In the spring the 180 adult crappie remaining were placed in three
of the 80-foot ponds. They were observed nesting on May 11, and
though a number of nests were noticed between that time and June 4
no young fish were discovered.

A supply of rock bass was also placed in one of the 80-foot ponds.
They commenced to spawn about the middle of May, and at the close of
the year several schools of young fish were seen in this pond.

In addition to the rainbow trout on hand at the beginning of the
year, 1,000 yearlings were received from Neosho in November. These
arrived in excellent condition and were placed in the ponds with the
others to be reared. In January and February two cousignments of
eggs, amounting to 44,720, were received from Neosho, which produced
30,364 fry. Of these, 4,000 were distributed to applicants in Iowa and
26,363 remained on hand at the close of the year. During the fall 85
2-year-olds and 74 yearling rainbow trout were collected from one of
the streams in the vicinity of the station and added to the brood stock.

All of the brook-trout Streams in the eastern and northern parts of
the State were examined during the summer, with a view to making col-
lections of eggs and brood-fish, but at no point could sufficient numbers
be found to justify the expense of establishing a field station for the
collection of eggs. 513 adult trout were secured, which yielded 38,592
eggs during October. In addition to these, 100,000 brook-trout eggs
were purchased in Massachusetts, which arrived in excellent condition
in January and produced 83,700 fry. During the spring 19,000 brook-
trout fry were distributed, and at the close of the year there remained
at the station 79,595 fry. Consignments of 480,000 lake-trout eggs
from Duluth and 50,000 grayling from Bozeman were transferred to
this station. The lake trout arrived with a loss of only 723; subsequent
losses, amounting to 42,600, occurred, however, during incubation.

The fry which resulted from these eggs, amounting to 437,000, were
planted in public waters during the spring, with the exception of 400
which were held for experimental purposes. The grayling eggs, which
arrived in fair condition, hatched in June with a loss of 8,710. They
appeared to be strong and healthy.though it is difficult to induce them
to take artificial food.

The stock on hand at the close of the year was as follows:

Calendar year in which hatched.

Specioa,
1898. | 1807. | 1895. | 1804.

Lake trout........
Grayling...c.c.ooooee..

Loch Leven trout............
Large-mouth black bass .....
Small-mouth black bass ..
Rock hass .. .veeeuininnieniiiii,

[543 o3 13 1P
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It is believed that large numbers of young black bass and crappie
could be collected from the overflowed lands along the Mississippi
River in the vicinity of Bellevue, Iowa, and it is recommended that
investigations be made with the view to establishing a collecting sta-
tion at that point.

QUINCY STATION, ILLINOIS (S. P. BARTLETT, SUPERINTENDENT).

The spring of 1897 opened with cold rains, which continued at fre-
quent intervals until July, and apparently affected the spawning of
black bass in the vicinity of Meredosia, as very few fry were observed.
Great difficulty was consequently experienced in making the usual col-
lJections; even at the commencement of operations the fish ecaptured
from the overflowed ponds and lakes measured from 5 to 7 inches in
length, showing they had hatched the previous year. As the season
advanced the weather became extremely hot and dry, and continued so
until late in October, making it difficult to transfer fish from the ponds
to the statiou.

As a result of the operations for the season 25,139 black bass and
3,468 crappie were delivered to the cars for distribution.

The weather conditious during the spring of 1898 were much more
favorable, the rivers being high early in the spring and remaining in
that condition long enough for the bass and other fish to deposit their
eggs in the interior lakes and sloughs, While engaged in collecting
two carloads of fishes in Meredosia Bay in May and June for the Omaha
exposition, large numbers of young bass were observed, and 5,000 were
easily caught and transferred to the ponds at the station.

The property at Meredosia is in good coundition. The buildings were
painted during the year, the grounds seeded, and other steps taken to
improve the appearance of the station.

NEOsHO STATION, Migssouri (H. D. DEAN, SUPERINTENDENT),

At the beginning of the year 90,725 rainbow-trout fry were on hand,
but losses occurred during the summer and fall, which reduced the
number for distribution in October to 75,850. Of these, 72,850 were
deposited in public and private waters, 2,000 were retained for brood
8tock, and 1,000 were transferred to Manchester Station. The brood
stock on hand consisted of 1,580 three-year-olds, 311 four-year-olds, and-
209 from five to ten yearsold. From 321 ripe temales three years of age
a total of 188,320 eggs was secured, an average of 586 each; 154 of the
old fish produced a total of 216,815, an average of 1,400 per fish, Of
the former, only 43 per cent were good; of the latter 58 per cent.

The first eggs were secured in December, and collections continued
from that time until March 1, the total take amounting to 405,435, Of
these, 207,814, or 51 per cent, were eyed. At the close of the year there
remained on hand 92,200 fry, 14,000 having been distributed in April
and May,

The poor quality of the eggs may be attributed to some extent to the
fact that the fish were kept during the spawning season in ponds with-
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out raceways; consequently it was necessary to handle them daily in
order to select the ripe ones.

Of the 11,326 black bass on hand in July, 10,151 were distributed
during the fall. The distribution was very successfully accomplished,
the loss amounting to almost nothing. During the summer it was
noticed that one trough of fish in the hatchery were not doing well.
They were transferred to another trough in the spring branch which
was supplied with warm water, and in a few days they were thriving.
In October 100 of the adult bass collected from Meredosia Bay were
transferred to the station. They were placed in the ponds, and were
taaght in a few days to take artificial food: At first lish cut in large
pieces was fed to them along with minnows; after a short time the
Ininnows were omitted, liver being mixed with the cust fish, and a few
days later they were taking liver and beef without trouble. When
the pond was drawn in March, 98 of this lot remained.

Owing to the roily condition of the water during the spring, spawn-
ing was observed in only one instance. Large numbers of fry were seen
in the ponds later, but no attempt was made to transfer them, as the
water contained an abundance of natural food. Contrary to the usual
practice, the ponds were kept full of water during the winter, and at
the spawning time they were abundantly supplied with vegetation and
insect life. A few young fish were transferred to the hatchery for
experimental feeding, and no difficulty was experienced in teaching
those over half an inch in length to take food.

When the distribution of rock bass wus made in the fall, 13,618 fish
remained of the 14,850 on hand in July. In the spring, when the pond
was drawn to prepare it for the breeders, 1,950 young bass were taken
out which must have hatched there latein the fall. Spawning occurred
at the usual time and numbers of young fry appeared later.

The results of last season’s work with strawberry bass and erappie,
though not so large as had been hoped for, were the most successful
8o far attained at the station. Of the 10,630 fry on hand from the
hatch of the previous spring, 56 per cent, or 5,962, were distributed in
the fall. It is very difficult to handle these fish in warm weather, and
it is also hard to teach them to take food. In the spring 62 strawberry
bass were placed in pond 14 and 11 crappie in another pond.

The following table shows the number of fish on hand at the close of
the year, and the maximum, minimum, and mean temperatures to which
the various species were subjected :

Calendar yoar in which | Temperature to which
hatched. subjected.
8pecies.
1898. | 1897, | 1895. | Max. | Min. | Mean.
oF, o°F, | °F,
RAIDDOW. cetenentnriacctieensocnsansnensnsssnnnns 92,200 | 1,074 | 1,200 7% 40 68.34
Black bass. - P P, 25 108 a1 32 60. 79
Rock bass .. ..| 1,050 92 80 36 58.25
Crappie..... .- [ | 11 87 32 69.10
Btrawberry bass..c.ceveeiiiiriianniinniiiunnnnnnb 71 60 90 [ 33 68.22
i ;
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The following table shows the air and water temperatures and the
amounts of rain and snow as recorded by months:

Month. Max.| Min. | Mean. PJR?},T Snow. Month. Max.| Min. Meun. I;;:;:;gi| Soow.
1897. 1898,
Inches.|Inches. Inches. Inches.
July......... 95 49 77.75 1.85 f....... January ....| 70 14 88,47 3.44 1.......
Avugust...... 08.6 | 49 74.28 LT February...| 68 [} 41.23 .47 .81
September ...| 96.5 | 34 . -|| March...... 76 16 47.90 7.46 1
October...... o1~ 28 April....... 84 23 54. 60 2.87 |..a.ane
November....| 75 14 Msay........ 88 38 67,10 | 10.43 |.......
December....| 70 12 Juue........ 01 59 75. 70 4.78 f...uu.s

During the summer many needed repairs and improvements were
made in the hatchery and annex, including the construction of lockers
in the carpenter shop for the storage of tools and as receptacles for
fish food. It was found necessary to reline many of the ponds, nothing
having been done to them since they were constructed in 1889. The
material used was 14-inch matched pine dipped in boiling tar. New
standpipes of the same material were constructed where needed, an
additional 6-inch supply pipe was laid from the spring to the hatchery,
and a pool 5 feet by 40 feet was built at the head of pond 5. Two new
plank pools were also built—one at the head of No. 5 for storage and
the other between Nos. 15 and 16—and a small egg-shaped pound was
constructed at the head of No. 16,

SaN Marcos STATION, Texas (J. L. LEARY, SUPERINTENDENT).

In July the employees of the station resumed the distribution of fish
to applicants in the State, and disposed of 14,500 black bass and 3,700
rock bass. The distribution was again taken up April 25, 1898, and
continued until June 3, during which period 17,100 black bass were
handled, waking a total distribution during the year of 31,600 black
bass, 3,700 rock bass, and 50 crappie.

In making these plants the employees traveled 15,549 miles, 11,549 of
Which were free. The distribution was very successfully accomplished,
but few fish being lost.

During the winter collections were made from the San Marcos and
Blanco rivers to increase the stock of brood-fish, The bass com-
Menced nesting on February 10 and were still spawning at the close of
the fiscal year. Most of the eggs were deposited on clay bottom,
FhOugh a few of the fish used the piles of gravel which had been placed
It the pond. The fry commenced to hatch in February, and by April
any were 24 inches long. Their food was similar to that used during
the past year, consisting largely of young mud shad, minnows, salted
fish roe, and such natural food as the ponds contained.

The crappie and rock bass commenced nesting during the latter part
of March and many of them had not finished spawning at the close of
the year, Young rock bass about an inch in length appeared in large
Dumbers in the ponds, but no crappie have been seen. Once or twice
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during the season the crappie seemed to suffer from an affection of the
eyes. This was attributed to the clear, shallow water, and was partly
overcome by partitioning off a part of the pond and placing in this space
a lot of carp, which stirred up the mud and kept the water cloudy.

In order to increase the food supply at the station a pond, 1} acres in
area, was constructed during the summer, so arranged as to have a
very large area of shallow water; it was nearly oval in shape, and varied
in depth from nothing to 9 feet at the stand-pipe. It wassupplied with
water by means of a hydraulic ram placed at the lower end of the grounds
near the river and operated by the overflow of the upper ponds, the fall
being 3§ feet. By this meauns an average of 50,000 gallons of water per
day enters the pcnd, and so far it has been kept full constantly, though
the weather was very dry for six months of the time and the evapora-
tion and absorption great. The ram has been running steadily since
October 7, and has required very little attention except to keep the
screen clean. This pond has proved a great success, both for the pro-
duction of food and for rearing bass. The large area of shallow water
provides a great quantity of insect life and a safe retreat for young
fish. When sudden changes of temperature occur, the fish seek the
deep water. .

The construction of four additional ponds was commenced during
the spring near the southwest end of the grounds; each of them will be
% acre in area and similar in character to the one built during the pre-
vious summer. A water-wheel was also built on the river to supply
water to this new system. The water will be pumped into a distributing
reservoir and conducted from there to the ponds by gravity. The
grounds have been improved by planting Bermuda grass and shade
trees, and a small orchard of pear, apple, plum, and other fruit trees
was set out in the fall. These are doing well, only four having died
during the year.

At the close of the year the stock on hand was as follows:

Colendar year in which hatched.

Specios.
1807. ‘ 18886. 1804. 1893.
Black Da8B. . conreerecccecaccacesaarroncssoccccsscscnsassacacsccaccans 9, 000 { 50 67 99
Rock bass ......... .- . ! 200 [cevennes
Cragpio ....................................................... P I 100 100
Mud shad 200 |.eaeenn.

LEADVILLE STATION, COLORADO (E. A. TULIAN, SUPERINTENDENT).

The usual arrangements were made with the owners of Wellington,
Decker, Oneva, and Musgrove lakes, and Gale, Smith, and Ridgway
ponds for collecting brook-trout eggs, the owners to receive half of
those obtained. Early in October the first eggs were secured from the
stock-fish at the station, and from that time to the close of the season,
or until work was stopped by ice, operations were actively pushed at
all the points mentioned.
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The results are shown in the following table:

Lggs Brook-trout

Sourco. colloned. | Eggslost. | 4o ed.
Station brood-Ash .eeeuraeniieiiii i =428, 000 108, 920 22, 080
Uneva Lake........... ...| 256,780 8, 830 247, 950
Gale's figh............. ---| 108, 600 7,660 109, 940
Smith's fish........... ...| 262,200 10, 650 252, 250
Ridgway's fish........ —.| 202,400 82, 400 120, 000
Wellington Lake . .- 854, 100 137, 130 716, 970
Young's fish .......... .. .ee 88, 100 84, 520 63, 580
Decker's flsh . ......... ver .. 96, 900 63, 140 43, 760
MUBErOVE'S 81 . oo eeeeaeereieet e eneaaaann 801, 520 349, 870 451, 850
b T U 3,100, 300 793,120 l 2,010, 180

~207,000 eggs of this lot shipped from station.

The total collection, exceeded that of the previous year by nearly
1,000,000. The superintendent and foremen performed all the work of
taking aud fertilizing the eggs, and, except those from Musgrove and
Decker lakes, they were of excellent quality, considering the conditions
under which they were taken. The large loss on those from Musgrove
Lake was undoubtedly due to the necessity of crowding the fish into a
very small pond and holding them there for several weeks to ripen.
The poorest eggs were obtained from fish that had been held a consid-
erable time before spawning. All of the eggs were transferred to the
Leadville Station to be hatched, and during the spring 581,000 of the
fry were distributed in public waters and supplied to applicants in
Colorado and Utah; 930,900 were turned over to the owners of the
Various lakes from which collections were made, and 340,000 were held
for distribution in the fall. Shipments of the eyed eggs, agaregating
172,000, were made in January and February to private hatcheries in
Utah, Mountana, Washington, and California, and 150,000 were trans-
ferred to other statious of the Commission. The capacity of the hatch-
ery was severely tested by the large collections, and in April it was
found necessary to erect a number of temporary troughs. The finger-
lings on hand at the beginning of the year (241,465) were carried in
troughs and ponds until September, with a loss of 69,365, when they
Were distributed in public waters in the Northwestern States.

. Of the Loch Leven trout fry on hand in July, 8,000 were distributed
In October, leaving 2,000 on hand January 1; these will be held for
brood stock. There were also 4,170 two-year olds on hand in July, but
Severe losses during the summer reduced the number to 1,870 at the
close of the year. The brood-fish commenced spawning October 14,
and during the fall produced 53,100 eggs, which hatched with a loss of
9’720, or about 18 per cent. When the eye-spots developed 15,000 of
the €ggs were shipped, and at the close of the year there were 25,100 fry.

On September 1 the 21,695 fry remaining from rainbow-trout eggs
hatched during the summer were distributed with little loss. In April
26,800 eggs were collected from Loveland Lake, but the majority of
them were lost in incubation. This was undoubtedly because the
fish were held in a small crate for some time before they were ready to
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spawn; they weighed from 5 to 8 pounds,and many of them became badly
bruised. Arrangements have been made to construct a large pond for
this purpose in future. There are a large number of fish in the lake,
and as they are apparently in good condition, there is no doubt that
it will prove a good field for collecting eggs of this species.

The brood-fish at the station yielded 15,300 eggs in May, 9,000 of
which were shipped in June,

No effort was made to collect eggs at Uneva, as ice remained on the
lake much later than usual, and when it finally disappeared it was found
that the majority of the fish had spawned.

No collections of yellow-fin trout eggs were made this season, and all
of the fry on hand at the beginning ot the year were planted during
the fall. There were also at the station 289,600 black-spotted trout
eggs and 164,680 fry. Of these, 124,900 fry a,nd'29,500 eggs were the
result of collections made at Freeman Lake. In the fall 270,000 of
“the 273,000 fingerlings available for distribution were planted in the
waters of Colorado, Idaho, Montana, Washington, South Dakota, and
Nebraska. The remainder were placed in one of the small ponds at
the station, but all except 400 escaped into Rock Creek.

On account of the uncertain results attending the work at Twin
Lakes during the past five or six years, and the expense connected
therewith, it has been determined to discontinue operations at that
point. The usual collections were made at Freeman Lake in June,
158,800 eggs being obtained. These were transferred with little loss to
the Leadville Station and were in the troughs on June 30.

The steck of fish and eggs on hand at the close of the year is shown
by the following table:

Calendar year in which fish were hatchod.

Species. 1898.
1897, 1896, 1804.
Eggs. ¥ry.
BrookK troul .cceceveccceorsmcccesacccasacsscscccccafiocieaanes 840,000 |..cieeennr]ivincaaann 195
Loch Leven trout ... P P 25, 100 1,700 2,800 40
430

Black-spotted trout .. 153,600 |..cicunn--
Rainbow trout....... .e- 4,900 3,000 Joeeuineeiriannanoracifaceeaans
GIAYIIDE «veeornvnnrnsssnessnsemaeaeeansssnnssesans|sanensaone 41,500 [eeenenenns ‘ ..................

During the summer many repairs and improvements were made:
The superintendent’s cottage was painted and the 2-story frame-house
occupied by the station employees was painted, shingled, and weather-
boarded. The kitchen and mess-house were repainted and repapered
and new floors laid; material was gotten out for the building of a log
stable near the mess-house, and posts were set preparatory to fencing
in a piece of land for pasture. A 6-inch galvanized-iron pipe, 140 feet
long, for drawing water from the upper Evergreen Lake, was placed in
position in August, and the stumps and rubbish on the seining-grounds
were removed. All of the adult trout were removed from the middle
lake, which was set aside as a nursery for yearling brook and raiubow
trout.
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BozEMAN STATION, MONTANA (Jamrs A, HENsHALL, SUPERINTENDENT).

Tor the purpose of increasing the water supply during the summer,
a ditch 1,500 feet long, with the necessary head-gates, etc., was con-
structed from a point in Bridger Creek, in the canyon, to a large supply
and settling pond located southwest of the hatchery at the head of
the large rearing-ponds, in order that the water might be used during
the summer and fall. This pond will also be supplied with water from
warm springs on the opposite side of the creek, which has a regular
temperature of 77° throughout the year.

The brook-trout and steelhead fry on hand at the beginning of the
year were distributed in August in suitable streams and lakes through-
out the State, except 3,000 brook and 10,000 steelheads reserved for
brood stock.

It having been decided not to attempt the collection of eggs at Soda
Butte Lake, Yellowstone Park, and Mystic Lake, which had been exam-
ined during the previous spring, arrangements were made to establish
auxiliary stations for the collection of black-spotted trout and grayling
eggs in the Upper Madison River, Montana, and at Henry Lake, across
the Continental Divide, in Idako. An investigation of the streams in
the vicinity of Deer Lodge, in the Big Blackfoot Valley, was also made,
and an abundance of trout was found.

Early in March the equipment for the auxiliary stations, consisting
of 14 hatching-troughs, 600 trays, 300 screens, and 24 egg-cases, which
had been constructed by the employees of the station, was sent to
Monida by rail, thence by sleighs and dog-sleds to the points selected.
Operations were commenced at Henry Lake under the direction of
Fish-culturist Jarvis. A temporary hatchery was established in a log
cabin 15 by 15 feet, equipped with 6 hatching-troughs 8 feet long, the
water supply being taken from a spring pond in the vicinity with a
temperature of from 42° to 50°. About 6,000 trout were collected and
Placed in the ponds during the early spring, but only 186,000 eggs were
obtained. Of these, 11,000 were lost in incubation, 20,000 were hatched
and planted in a tributary of the lake, and the balance (155,000) were
transferred to Bozeman.

The spawning season opened on April 6 and continued until May 30,
though the greater part of the eggs were taken between April 15 and
May 15. .

Operations at Horse-thief Springs were undertaken at the same time
under direction of Mr. A. J. Sprague, but early in April this site was
abandoned and the equipment transferred to Red Rock, Mont., 40 miles
Dearer Monida and 20 miles west of Heury Lake. These stations are
on opposite sides of the Continental Divide, Henry Lake being on the
headwaters of the Snake River and Red Rock at the bead of the Jef-
ferson River. The equipment here consisted of 6 batching-troughs 8
feet long, with the ordinary trays of woven wire, mesh # inch by $inch.

he water supply was from a spring about 75 yards distant, of a tem-
Perature varying from 46° to 550, As there was no building in the
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vicinity that could be used, an awning of canvas was erected over the
troughs.

The work was successful, over 3,000,000 grayling eggs being collected
between May 7 and June 20. Of these, 1,500,000 were hatched at the
substation and deposited in Elk Creek, an inlet of Red Rock Lake. Of
the balance, 1,000,000 were transferred to Bozeman and 110,000 were
shipped to other stations.

The eggs of the grayling are much smaller than those of the trout
and measure one-seventh of an inch in diameter after fertilization.
They are very light-colored, almost crystal-clear, and are slightly adhe-
sive after fertilization, forming bunches and quicklydeveloping fungus.
Their specific gravity was found to be less than that of trout eggs, and
from the experience gained it appears that they might be hatched or at
least eyed under pressure of water, by methods similar to those employed
in hatching eggs of the shad and whitefish, rather than on trays. The
embryo began to show life and movement before the appearance of the
eye-spot, which occurs in from 3 to 5 days. They hatch in from 10 to
12 days at a temperature of 50°. The fry are quite small, about half
an inch long, and after the absorption of the yolk-sac, which requires
about a week, they rise to the surface and swim freely. Oonsiderable
difliculty was experienced in providing acceptable food for them, and
the loss before they commenced feeding was estimated at 50 per cent.
Those hatched at the substation and planted in the creek from which
the eggs were taken seemed to grow much faster than those in the
hatchery.

Notwithstanding the short period of incubation, little difficulty was
experienced in the transportation of eyed eggs. The consignments sent
to Manchester, Leadville, and Omaha arrived in good condition. They
were packed in the manner usual with trout eggs, except that no moss
was placed between the trays, as the least pressure on the eggs kills
the embryo. Most of the loss in shipments to Bozeman was caused by
the scarcity of ice at the auxiliary station. Oue shipment of green eggs
was made, but all of them died eventually, though they were apparently
in good condition on arrival.

During the spring 100,000 brook-trout eggs and 50,000 steelhead eggs
were received from the Leadville and Fort Gaston stations, and fromn a
private hatchery at Hudson, Wis. These were hatched as usual and
held at the station until the close of the year, wheu there remained on
hand the following stock of fish:

Calendar year in
which flsh
were hatched.

Species.
1808. 1897,
Grayling 500,000 |.........
Blnck spottod trout 150, 000 250

Brook trout.. - 65, 000 2, 80O
StEOIHOMB .. ceivreecarcenccrertecctettosorecnsnsnsncssasasccesrssasoserensssitone 32,000 8, 700
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BaIRD STATION, CALIFORNIA (G. H. LAMBSON, SUPERINTENDENT).

On July 10 Mr. Livingston Stone, who had been in charge of Baird
Station almost continually since its establishment, was transferred to
Cape Vincent, N. Y., and Mr. G. H. Lambson was appointed superin-
tendent. In addition to-his duties at Baird the superintendent was
detailed to assist Mr. J. P. Babcock, of the California Fish Commission,
in the management of the Battle Creek Station, having charge of all
the accounts of the latter station.

In order that the station might be in readiness for eggs from the first
run of salmon, the fishing apparatus was overhauled and repaired in
July, the filtering-tanks, corrals, geining-reel, and whim rebuilt, and
log-cabins erected for the use of the seining crew. When fishing com-
menced, on August 14, a great many salmon were noticed below the
rack which had been placed across the McCloud River at the beginning
of the year. At the first haul 15 ripe females were captured. [Fishing
continued without interruption until September 20, when the first run
was over. During this period 6,327 females were handled, of which
1,555 were ripe, yielding 7,000,000 eggs, an average of 4,501 per fish.

The second run commenced in October (the first haul of the seine
being made on the 7th) and continued at intervals until December 8,
2,065 females being captured, of which 506 were ripe. From this run
2,194,000 eggs were collected, a total of 9,194,400 for the season.

The following table shows the daily catch of fish, ripe females, and
eggs collected, with mean tomperatures of water on fishing-grounds:

i . Fish ta .
| Fieh takon. | No.of | No.of )tiol:::}] _ Yish taken. | No.of | No.of )&;’n:“
Date, fomales| oggs pora- Date. . fomnales| oges pora-
Males. | Fem, |stripped| taken. [t .o Males. | Fem. |stripped takem. |¢ .o
1897. N 1897. o
Aug. 15 520 351 21 | 101,120 | 56.0 (| Oct. 28 07 49 1 2,000 | 46.7
17 532 311 20 97,600 | 66.0 20 59 6o 3 14,000 | 45.7
20 425 342 28 | 132,800 | 50.0 30 63 32 1 3,000 | 45.7
22 518 480 50 205, 600 | 67.0 ! 31 n 43 4 15,000 | 40.3
23 3290 216 24 | 107,200 | 56.6 | Nov. 2 63 25 2 6,400 | 46.0
24 643 402 50 | 221,080 | 50.9 | 3 £0 67 16 65,600 | 45.0
25 410 240 36 | 169,600 | 65.4 ' 4 51 39 4 17,000 [ 45.0
20 390 216 30 | 142,000 | 55.0 6 10 22 4 15,000 | 45.0
27 851 402 g1 268,400 | 63.0 | ¢ 40 28 4 16,000 | 43.7
28 863 | 405 62 | 273,000 | 54.3 ' 7 76 41 3 14,400 | 43.3
20 306 288 35 | 163,000 | 53.6 8 21 15 2 7.500 | 42.7
30 337 357 62| 278,000 | 62.7 8 20 18 2 9,000 ; 42.7
81 360 374 76 | 350,000 ) 62.7 10 22 27 3 14,000 | 44.7
scpt. 1 200 261 91 413,000 | 62.8 11 G4 41 6 27,600 | 46.3
2 210 197 83 389, 000 | 54.0 12 153 89 36 155,600 | 456.7
8 204 201 06 | 426,000 | 53.7 13 59 48 10 45,000 | 45.0
4 197 204 114 | 504,000 | 54.0 14 25 16 2 8,000 | 43.7
5 119 161 91 | 411,000 | 53.0 15 27 10 3 11,200 | 41.3
6 104 203 119 | 520,000 [ 54.0 . 17 43 27 b 19,600 | 42.0
7 128 128 73 | 329,000 | 63.6 18 28 33 [} 25,000 | 43.3
8 89 112 06 291, 000 | 52.6 19 80 116 80 359,000 | 43.2
9 68 47 28 :* 126,000 | 51.6 : 20 131 120 30| 177,800 | 43.05
10 73 [ 38 168,000 | 51.3 21 195 217 51 222,000 | 45.5
11 57 L] 40 | 184,000 ) 51.0 22 41 27 18 70,400 | 44.7
12 40 44 26 | 120,000 | 51.6 23 36 30 12 54,400 | 43.3
13 38 67 34 | 152,000 751.8 24 64 87 22 96,800 | 44.8
14 33 52 41| 185,000 ] 52.0 ¢ 25 14 8 b 24,600 | 43.7
16 17 30 27 1 124,000 | 52.2 29 82 22 6 26,000 | 43.0
16 12 27 19 ) 5.3 30 41 39 8 34,000 | 44.7
18 7 10 12 53,000 | 63.2 || Deo. 1 03 91 37 | 160,000 | 44.7
0 20 4 6 3 12,000 | 52.6 2 38 83 0 24,000 | 417
ct. g 82 40 1 3,000 | 51.7 3 11 8 2 6,000 | 40.7
15 83 48 1 2,000 | 47.7 4 24 15 3 10,400 | 40.7
20 67 45 1 5,000 | 47.3 ] 21 18 8 33,000 | 43.9
21 64 Livg 2 5,000 [ 47.3 7 99 jtl.} 76 825,000 | 44.0
22 70 44 1 4,000 | 46.3 8 16 12 6| 23,000/ 43.7
23 142 78 4 18,000 | 46.7
24 7 46 2 7,000 | 456.7 |© Total.| 10,315 8, 392 2,061 0,104,400
26 79 42 1 3,000 | 46.0 ||
————
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Of the eggs collected at Baird, 6,255,000 were transferred to the Oali-
fornia State Fish Commission hatchery at Sisson, Cal., 250,000 were
shipped to France, Germany, Italy, and Japan, and 20,000 were sent to
the Tennessee Centennial Exposition at Nashville, Tenn. The remain-
ing eggs, together with 4,247,000 transferred from Battle Oreek, were
hatched and planted in McCloud River with a loss of 354,600 during
incubation,

The eggs and milt wero taken simultaneously in a dry pan and at once
gtirred with a feather until the milt was completely mixed with the eggs,
when a small quantity of water was added and the eggs again stirred,
after which the pan was filled with water and allowed to stand until
the eggs separated. As soon as they were washed they were carried
to the hatchery and placed in baskets, 30,000 to the basket. The dead
ones were kept picked off until the critical stage arrived—that is, the
time of the formation of the spinal column, which requires from 4 to 8
days, according to the temperature of the water. During this period
the covers were kept on the troughs, and the eggs were not touched
until the young fish could be plainly seen, after which the picking was
continued until they were either shipped or hatched. When the covers
are first removed from the troughs the eggs are very dirty, being cov-
ered } inch deep with sediment and some little fungus. The loss is
small, however, as the under part of the egg, kept clean by the action
of the water, is plentifully supplied with air. Some fungus appears in
all baskets at this station, though the losses from this source are never
large. The picking of the eggs is done by Indian women, some of whom
become very expert. In packing eggs for local and foreign shipments
the same method was followed as heretofore.

In December a heavy rain set in, which lasted several days, and the
river became so high that the racks and wheels had to be removed,
which left the station dependent for its supply of water upon the ditch
conveying water from Wiley Creek. At the end of two weeks this
supply failed and it became necessary to resort to the steam pump for
water for the hatchery.

As the number of fish hatched at this station was larger than ever
before, it became necessary, owing to lack of trough-room, to plant a
majority of the fry before the sac was sufficiently absorbed to permit
of their swimming freely in the water. Those planted immediately
after hatching collected in large banks or schools in the shallow water
away from the swift currents, making no effort to hide or burrow under
the stones, and were observed always heading upstream. It is feared
that large numbers of them were destroyed by fish; one trout captured
at the time was found to have 43 young salmon in its stomach. Those
liberated with the sac nearly absorbed disappeared at once under the
gravel and stones and remained there until the sac was completely
absorbed, when they were observed to go out in search of food iu small
gchools. They then gradually worked their way out into deeper and
gwifter water until they disappeared. Half a million were held in the
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troughs until they were ready to take food, when they were liberated
and immediately sought deep and swift water. Six months later num-
bers were caught with the fly, like trout. InJune, 1898, young salmon
of two sizes appeared in the river in large numbers, one about 1}
inches long and the other from 3 to 4 inches. The first were supposed
to be the result of the last plants and the larger ones of the plant of
1896, though this is only surmise.

In hauling the seine for salmon many large rainbow trout were taken,
one weighing 10 pounds and a number from 5 to 7 pounds. These
wero all returned to the water. Several Dolly Varden trout were also
captured. A number of Von Behr trout, the result of a plant of 1,500
of this species in the Upper McCloud River from the Sisson hatchery,
were caught with a fly and returned to the water.

During the spring an orchard, covering about 24 acres, and consist-
ing of apples, pears, peaches, etc., was set out and repairs made to the
foreman’s cottage and the building occupied as post-office.

The following table gives the maximum, minimum, and mean tem-
peratures of air and water at the station for the fiscal year:

Maximum. | Minimum. | Mean. i Maximum, | Minimum. Moan.
Month. - : Month. "
Alfr.|Water. Air.IWntor.|Air. ‘Water. IAir. Water. Air.-IWntcr. Alr. |Water,
1897, 1808.

July ....... 97 59 | 73 656 | 856 87.5 || January ..| 56 43 | 35 38 | 40.5 40.5
August ....] 100 58 72 54 | 86 56 February .| 60 63 | 39 40 | 49.6 46.5
September .| 97 58 | 69 60 | 78 53 March ....| 60 60 [ 43 46 | 56 62
October ....| 84 53 ; 46 46 | 65 49.5 || April ..... 86 56 | 49 48 | 67.5 62
November..| 70 47 | 42 41 | 56 44 May ...... 80 . 66| 62 48 | 11 52
December..| 65 45 | 41 39 | 53 42 June...... 02 61| 60 50 | 76 55.5

BATTLE CREEK STATION, CALIFORN1A (J. P. BABCOCK IN CHARGE).

During the suinmer the ditch used for conducting water from Battle
Creek to the hatchery was repaired, the buildings put in order, and a
contract made for the erection of a substantial retaining-rack in Battle
Creek on the site of the old temporary one operated in the past. This
work was much delayed, and, fearing that the first run of fish would
pass up the creek before the rack could be completed, a small weir was
placed at a riffle half a mile below, the material of the old 1896 rack
being used in its construction. This weir proved of great value and
remained in place throughout the season, as there were no heavy rains
to raise the creek. Trap weirs were also placed at the mouth of Battle
Creck to prevent salmon which entered it from returning to the Sacra-
mento River. The failure to provide for this in past years tended to
reduce the catch of fish very materially. The seining-grounds below
the rifle rack were cleared of snags and brush and the live-boxes placed
in the deep water below the weir.

The force engaged was about the same as that employed the year
before, consisting principally of residents in the vicinity. Mr. W. H,
Shebley had charge of the spawning and seining crews and Mr. E. W.
Hunt directed the work in the hatchery.

Seining commenced October 20 and two crews were kept busy night
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and day from November 7 until the middle of December, at which time
there were still a few fish left in the creek. Only the ripe females and
such males as were necessary to accomplish fertilization were transferred
from the seines to the crates,the green fish being returned to the creek.
No record was kept of the ripe males used, as they were always in
excess of the demand. The females were thrown on the banks to die
after the eggs had been expressed from them, but the males were
returned to the live-boxes and manipulated each day until exhausted.
Such of the dead fish as were fit for food were given to those applying
for them, and over 600 wagons received fish during the season, some
of them coming from points 100 miles away.

The first eggs were secured October 22, the collections to the close
of the season being 48,527,500, The smallest take in one day was
85,000, the largest 2,220,000; the average was 1,250,000 per day. The
total number of fish spawned was 8,764. The total loss of eggs in the
hatchery was 3,395,000. The salmon handled weighed from 23 to 40
pounds, but the average weight was about 22 pounds.

The following table shows the daily catch of ripe females, eggs col-
lected, daily loss in the hatchery, and temperature of water:

I = | ' . [ V
Number, o g g .8 . Number & q .18 .
of fiah E & 5 . g E of tish E E)f Ef";, LB .8
taken, | & o | f_f;’ E“ﬂ. ?‘5‘ taken. | % 2. ,;.5 E‘a' g.d‘
S I~ - o - - —- = c 8 F-1 o -
Date. |g g | @ ;ﬁ ‘éi'; SE‘SE‘ Date. |g '3 | & 54 g5 Sy
CEizE B 28 | 22 |L&[.2 BB 1 28 | =3 |25
Fafsl E| B 8 12312 Fafd B | B 22 235%
N ] Fo 2. G |Bea! B y ‘gm (S |ed
e eC|m | # A ESES gelsei g | w g zolpA
o o -]
Oct. 20 .. 53
.. 52
55 | 50
54 48
52 | 56 | 48
62 1 56 49
52 | 58 52
52 | 58 51
53 | 58 51
54 | 58 49
i 54 | 58 51
53 | 68 51
Nov. 54 | 58 52
54 | 56 50
52 | 56 50
51 | 54 48
50 | 54 48
50 gg 47
48 | 5 47
47 | 50 48
48 1 63 48
50 | 55 46
53 | 50 48
52 | 56 48
52 | 53 48
50 | 53 49
46 | 50 52
48 | 51 51
48 | 50 50
50 | 54 48
50 | 54 51
53 | 54 50
50 | 52 50
50 | 50 50
é ) 232, 3 50 | 62 60
24 1105 | 69 | 207 ;1,120,000 | 62,500 | 49 | 51 51
25 | 33 | 40 | 170 ‘1,040,000 | 65,000 | 46 | 49 50
26 | 65|36 | 78| 400,000 | 57,500 | 45 | 49 ! 51
27 | 55 | 47 | 102 | 560,000 | 52,500 | 46 | 49 . 48
28 | 50 | 71§ 100 | 600,000 | 67,500 | 46 | 49 ° i e —
29 | 71 i 78 : 121 | 680,000 | 65,000 | 48 i 50 'roml.'s,'/mia.otbls. 784148,527,000 3,305,000|.........
i | |
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As soon as the eggs had been fertilized they were hauled in wagons
from the fishing-grounds to the hatchery (about two-thirds of a mile),
where they were placed in baskets until eyed and ready for shipment,.
The first consignment was forwarded to Sisson on November 16, and
shipments continued from that time until January. Of the total num-
ber collected 24,000,000 were turned over to the California Cominission,
to be hatched on the Sacramento and Eel rivers; 4,000,000 were sent to
Baird ; 6,000,000 were sent east on car No. 3; 2,000,000 were transferred
to Bear Valley Station and 3,000,000 to Clackamas, Oreg.

The remaining 6,000,000 yielded 5,885,500 fry, which were liberated
in Battle Creek between December 16 and February 28, on which date
the station was closed and placed in charge of a watchman. The total
loss of eggs during incubation was 3,395,000.

Tn December Mr. Cloudsley Rutter was detached from Battle Creek
and ordered to Olema, Bear Valley, Cal., to hatch and liberate the
2,000,000 eggs transferred to that point. The loss during incubation
was small, 1,970,000 fry being hatched, but owing to limited facilities
for holding them in the hatchery it was found necessary to liberate them
a fow days after the bursting of the shell, in Olema Creek, Papermill
Creek, Hatchery Pond, Hatchery Creek, and & brook near Inverness.

In depositing the fry, shoals or riffles were selected as the most suit-
able places. When the fry were first planted the creeks were very low,
which enabled Mr. Rutter and his assistant to observe their movements
closely. During the first nine days they moved neither up nor down
stream, but collected in groups in shallow places. At one spot from
4,000 to 5,000 were found in an eddy behind a rock. After the heavy
rain of February 1, however, no further traces of them could be seen.
On February 26 the station was closed and observations were discon-
tinued, owing to lack of funds, The grounds upon which the plants
had been made were examined again on April 10 and very few fry were
found in the creek, though enough had been planted to give 2 to every
square foot of surface from the mouth to the highest point at which
deposits were made.

FoRrT GASTON STATION, CALIFORNIA (W. E. DOUGHERTY IN CHARGE).

Owing to lack of rains during the summer and fall, very few salmon
and no steelheads reached the traps in the spring; consequently no
work was done at Fort Gaston. At Redwood large numbers of salwon
were.taken below the rack, but owing to lack of facilities only about half
of them were used. During the year 1,410,000 steelbead eggs, 1,283,450
eggs of the chinook and nerka salmon, and 41,000 rainbow-trout eggs
were collected ; 710,000 steelhead eggs were shipped to eastern stations;
the balance were hatched, and the fry resulting from the steelheads and
the salmon were liberated in Redwood Creek. The rainbow-trout fry
(36,950) were deposited in Mill, Pine, and Fish Tangatang creeks.

As these stations are practically inaccessible, it being necessary to
pack ou mules all material carried in and out, and as better results can

F. R, 98——VII
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be secured more economically at other points, they were abandoned at
the close of the year.

CLACKAMAS STATION, OREGON (W. F. HUBBARD, SUPERINTENDENT).

Arrangements were made to operate (in connection with Clackamas
Station) substations on the Salmon and Little White Salmon rivers;
also a batchery belonging to the Columbia River Packers’ Propagating
Company on the headwaters of Clackamas River; and with Mr. R. D.
Hume on Rogue River.

The rack across the Clackamas was finished carly in July. Hereto-
fore it had been constructed on a shallow riffle a short distance above
the station, but this season the property-owners coutrolling the shores
objected, and it became necessary to locate it divectly opposite the
station in much deeper water. During the summer the hatchery was
overhauled and placed in thorough repair, new foundations, sills, and
flooring being laid; many old troughs, which had been used since the
establishment of the station, were replaced by new ones. The hatchery
was further improved by putting in new skylights. The water supply,
which had been very unsatisfactory in the past, was increased.

Early in Septomber, all repairs and preparatory work having been
completed,operations were commenced, but no ripe fish were taken until
September 15. The fishing below the rack was continued every night,
but very few fish were taken and only 386,650 eggs were collected in
September. As the prospects for large collectxons in the vicinity of the
station were poor, arrangements were made early in October, with Mr.
G. H. Oldenburg, for collecting eggs at a point about 4 wmiles below the
station, at the rate of 40 cents per 1,000,cyed; and 824,300 were secured
from this source between October 20 a.ud Deocember 3, the eggs being
delivered in good condition.

Tishing operations continued until October 24, when the water in the
river rose so high that the men were compelled to stop work. They
resumed oun November 7, but by this time all the salmon in the vicinity
of the rack bad spawned. As a result of the season’s work, 1,672,275
eggs were taken from the Clackamas River.

During September 1,066,600 eggs were received from Salmon River,
and commenced hatchmg on the 16th, The fry from the first lot were
not as strong as usual, which was attributed to the fact that the water
at Clackamas Station, taken from Clear Creek, is between 10° and 15°
warmer than that of Salmon River. As soon as the temperature fell
there was no difference between the fry hatched from eggs collected on
the Salmon and those on the Clackamas. Between October 19th and
November 16th, 4,000,000 eggs were transferred from the Little White
Salmon in four shipments, and on January 18 another consignment of
3,000,000 arrived from Battle Creck. These werein excellent condition,
only 2,200 being lost in transit. Plants of fry were made from time to
time, commencing October 7, in Clackamas River and Clear Creek, the
last plant being made on April 28. As a result of the eggs collected at
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the various substations and transferred to Clackainas, 10,029,796 fry
and fingerling fish were liberated in tributaries of Clackamas River.

A noteworthy experiment was tried during the season with one basket
of eggs. A lotof 20,009, collected Qctober 30, were placed in a basket,
and on the following day 208 dead ones were taken off., The basket
was then covered so as to exclude light, and left undisturbed until the
twenty-first day, when the eggs were picked over again aud 365 dead
ones removed. During the undisturbed period the top layer became
covered with sediment so thick that the eggs were not visible beneath,
but the lower side, owing to the current of water through the basket,
was perfectly clean. A larger percentage than usual of these cggs
hatched, and the fry were apparently good. This method, if it proves
practicable on o large scale, will effect not only an economy of time and
labor, but probably the saving of many eggs, as these are often killed
by picking over during the critical stage, between the ages of 9 and
15 days. In November, owing to the overcrowded condition of the
hatchery, it became necessary to provide additional room for the fry,
which were hatching rapidly. Fifty new troughs, 24 feet long, were
coustructed and placed out of doors near the Hlume leading from the
spring. This afforded ample room for holding the fry until they had
arrived at the properstage for planting. T'wo hundred thousand fry were
held until April, and when liberated in Clear Creek they were between
2 and 3 inches in length.

In December 10,000 Loch Leven trout eggs were received from North-
ville, Mich., for the Oregon Fish Commission. These were hatched and
planted at the request of Houn. H. D. McGuire during the months of
March and April in Sucker Lalke, Crystal Lake, and Clackamas River.

UrreEr (JLACKAMAS,

This hatchery was built in the spring of 1893 by the Columbia River
Packers’ Propagating Company of Oregon, at the headwaters of the
lackamas River, in the Cascade Mountains, about 50 miles from
Clackamas, and operated by them for two years. At the suggestion
of Hon. H. D. McGuire, fish commissioner of the State, it was turned
over to the United States Fish Commission with the understanding
that it wonld be operated to its full capacity during the fall. The
hatchery is very inaccessible, and all supplies needed for the work
have to be carried in on the backs of mules or men, as wagouns can be
used only over the first 20 miles, the last 30 being only a rough moun-
tain trail. A trip to the station is difficult, requiring from two to
three days, and as the country is entirely uninhabited it is necessary
to camp en route. But the site is especially valuable from the fact
that it is the spawning-ground of the earliest run of ¢hinook salmon in
the Clackamas River, and, except Salmon River, is the only place in
the Columbia River Basin where eggs from this run can be secured as
early as July. The station was first visited by the superintendent on
June 16, and arrangements made to commence work under direction
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of Mr. King Spurgeon. The property at the station consists of two
sheds, 20 by 80 feet, which are used as hatcheries. These are cheap
structures set upon posts, without sides or floors. There is also a log
cabin 15 by 16 feet and a shanty 16 by 24 feet, made of cedar bark,
for the accommodation of the men and storage of the necessary equip-
ment for operating the station. The water supply is taken by gravity
from a small spring brook.

In order to stop thoe ascent of the salmnon, a contract was made at
once to build a rack across the river. This was finished late in
June, and another rack was constructed over Oak Grove Creek, a large
tributary flowing into the Clackamas River below the station, where
many salmon ascend to spawn. The fish commenced collecting below
the racks before their completion, indicating that some had already
passed up. On July 1 a crew of men was employed, the station was
put in order, the troughs and baskets repaired and asphalted, the
seining-grounds cleared, and a bridge built over Oak Grove Creek.
The first collections were made on July 17, and operations continued
daily from that time to the end of the season, the fish being caught
with a seine hauled just below the rack. It was found necessary to
build 2 second rack a short distance below the first, to prevent the fish
from going down the river while fishing operations were in progress.
This lower rack was constructed with a trap in the center, so that the
fish might pass up, but could not return.

As the season advanced and the egg collections increased it became
apparent that the water supply from the small brook would not be
sufficient, and, as there was no way of increasing it, troughs were placed
on a gravel bar near a riffle in the river, where there was fall enough
to supply them with water from the river above; 12 hatehing-troughs,
16 feet loung, were placed on this riffle, and a rough shed was con-
structed over them, These troughs gave very good results, though
they were in danger of being carried away by a sudden rise in the
river; but this, fortunately, did not occur until the eggs had been
removed. It also became necessary to rearrange the troughs in the
sheds so that the water could be used over and over again, care being
taken to aerate it as thoroughly as possible, and although the results
were satisfactory, it is strongly urged that a better supply be gecured
for the next season. Between July 17 and August 26, there were taken
and placed in the hatching-troughs 5,045,000 eggs. Those collected in
July commenced hatching about the middle of August, and owing to
the crowded condition of the troughs it became necessary to plant
many of them a few days after hatehing. The last fry hatched on
October 15, the average period of incubation being from 34 to 35 days
for the earlier lots and 50 days for the last. As soon as trough room
permitted, the fry were held until the yolk-sac was nearly absorbed,
when they were deposited on the spawning-grounds in Clackamas River.
The station was closed when the last plant of fry was made on Decem-
ber 14, the property stored, and buildings left in charge of a watchman,
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SALMON RIVER.

Earlyin the spring of 1897 arrangements were made with Mr. Thomas
Brown for collecting quinnat-salmon eggs on the Salmon River on the
same terms as heretofore, viz: 40 cents per 1,000 for eyed eggs, the con-
struction of the rack, capture of the fish and care of the eggs until they
reached that stage to be undertaken by him, and the Commission to
furnish the necessary troughs and other hatching apparatus. The rack
was placed across the Salmon River in May, at the same point where
operations had been conducted the previous season, and another rack
was built across the Sandy River later in the season for the purpose of
turning the salmon from that stream into the Salmon River. At the
beginning of the year, when the racks were completed, numbers of
fish appeared below them, and indications pointed to a large collection
of eggs; but many fish were captured before the spawning season by
fishermen and others living in the vicinity, which materially reduced
the available supply.

The first eggs were taken on July 22 and the last during the latter
part of August. During this period 1,216,600 eggs were secured from
the 389 females; of these, 1,066,600 were shipped to Clackamas in four
consignments during September, and the balance were hatched and
liberated in the river near the rack.

RoGUur RIVER.

During the early spring an investigation of various sites on the
Rogue River was made by the superintendent, with a view to establish-
ing an auxiliary station for collecting quinnat-salmon eggs. A number
of sites were examined in the vicinity of Gold Hill, and a point was
selected about 12 miles above that place, the water to be secured from
anirrigation ditch connected with Rogue River; but before the arrange-
ments could be completed with the parties owning the land, who lived
at Jacksonville, Oreg., Mr. R. D. Hume, of Wedderburn, Oreg., agreed
to erect a hatchery on Rogue River and equip it, provided the United
States I'ish Commission would operateit. This offer was accepted and
the site near Gold Hill abandoned. The point selected by Mr. Hume is
at the mouth of Elk Creek, about 26 miles from Central Point. Arrange-
ments were made with J. J. Pankey to build a rack across the river,
capture the fish, and furnish eyed eggs to the Commission at the rate of
40 cents per 1,000. In August a hatehing-house, 24 by 50 feet, was built
on the banks of the river above, equipped with 8 hatching-troughs, 35
feet long, 12 inches wide,and 10 inches deep,and with a filtering-tank 12
feet long, 4 feet wide, and 3 feet deep in one end. The water supply was
taken from Klk Creel, its temperature being from 120 to 14° warmer
than that of Rogue River. In order to raise the water in the creek to
a sufficient height, a dam 10 feet high and 100 feet long was built about
1,800 feet from the hatchery, the water being conveyed in a 2-foot flume.

In September Mr. G. H. Tolbert, fish-culturist, was detached from
Fort Gaston Station and placed in charge of the work. The building
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was completed shortly afterwards, and the presence of many salmon
below the rack afforded a fair prospect for good collections. A few
eggs were taken in September, but the bulk was collected in October.
During October and November 2,027,000 eyed eggs were delivered by
Mr. Pankey. The results were not satisfactory, as it is believed that
there was a sufiicient number of salmon in the river to have yielded
at least 5,000,000 moreif the fishing had been properly managed. One
of the principal objections to this site is that there is no deep water
below the rack in which fish can collect, and as soon as they become
frightened by the seining operations they descend the river for several
miles. The hatchery was not large enough to accommodate the num-
ber of eggs taken, and it became necessary to provide additional troughs
outside the building. Quite a heavy loss oceurred during incubation;
the shells of the eggs appeared to be so tough that the fry could not
burst through. 1t was noticed that those obtained from the Rogue
River salmon were much larger than those collected on the tributaries
of the Clackamas, three of themn laid side by side measuring 14 inches.

A great deal of rain fell during November, raising the water in Elk
Creek and carrying away about 30 feet of the top of the dam; fortu-
nately no damage resulted. On December 8 Mr. Tolbert was relieved
and Mr. J. W. Berrian put in charge. As the weather became colder, ice
and slush formed in the flume to such an extent that it was decided to
liberate all of the fry and not run the risk of losing them in the troughs.
The last plant was made on February 10, when the station was closed
and left in charge of a watchman. The total number liberated was
1,910,045; they were deposited on the spawning-grounds in Rogue River,
near Trail, Oregon. : '
Larrie WIinTe SALMON.

As the results secured the previous year indicated that large numbers
of eggs could be obtained on the Little White Salmon River, arrange-
ments were made to operate at that point on an extended scale, Mr.
S. W. Downing, foreman of Alpena Station, was detailed to assist the
superintendent, and reported for duty on July 20. The old hatchery,
which had been floated from its foundations the previous winter by the
rising of the Coluinbia River, wag repaired and the hatching-troughs
made ready for the reception of eggs. The mess-house was rebuilt and
enlarged, and a rack was placed across theriver. A pew hatchery was
also commenced aund completed during the month of August. This
building is a substantial structure of wood, 42 feet by 80 feet, and is
80 arranged that the roof is supported by the sides of the building,
thereby leaving the entire floor space free of posts and giving more
room for hatching operations. The floor is terraced uniformly from one
end of the building in four sections, with a difference of 8 inches in
elevation from one section to the next, On each of these a row of
troughs runs lengthwise of the building, the troughs in each maintain-
ing an elevation of 8 inches above those in the next, in conformity with
the plan of the floor. They are fed with water conducted by a flume to
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a supply-trough placed against the end wall, By this arrangement all
of the troughs are at a uniform height from the floor, and the manipu-
lation of eggs is much easier than where troughs of ditferent heights
are set upon a level. The building is lighted by skylights in the roof
and by windows in the sides and ends.

Very few fish were seen during August, but in September they began
to make their way up the river in considerable numbers. The first
spawning salmon were noticed on September 12, when fishing was reg-
ularly undertaken. Within three days afterwards over 1,000,000 eggs
had been collected. Various methods were employed in catching the
fish, some being taken with traps and others with seines. One trap
was built in the upper side of the rack, but very few fish were captured
in it. The seining was done in a pool below the rack and at various
points along the lagoon. The greater number of fish, however, were
caught in traps built on the riffles some distance below the rack, into
which the fish were driven by hauling a seine downstream and forcing
them into the trap. As soon as the spawuing season coinmenced a
large force was employed and work continued night and day. By Sep-
tember 23 all of the hatching-baskets at the station were filled with
eggs, 11,286,000 having been collected ; and as there were many spawn-
ing salmon still in the river, it became necessary to provide additional
apparatus. Iatching-basketswere transferred from Clackawmas Station,
and work was resumed on October 2; by the Gth these baskets had also
been filled, bringing the collections up to 12,649,000. The actual num-
ber of days on which eggs were taken was 22, making the daily average
575,000, The greatest number taken on one day was on September 22,
when 1,155,000 were collected.

In order to simplify the handling of large females, thoy were knocked
on the head with a club before any effort was made to strip them. This
blow stunned the fish, and it was possible to express the eggs without
any struggling or muscular contractions on the part of the fish, thereby
gaving much time and labor. 'The eggs were fertilized in the usual way,
four men being detailed to take the fish from the corrals, strip them,
impregnate, wash, and transfer the eggs to'the hatchery. Asarule,the
eggs were allowed to remain in the pan about an hour before being
washed, but with the last million obtained this period was reduced to
afew minutes. These eggs were transferred to the hatchery, and proved
to be better than any of the earlier collections.

The spawning season here lasts only a month, but during that period
the river is alive with fish, aud it is believed that former collections
could be largely oxceeded, as at no time was it necessary for the men
to fish more than a few hours a day. Fortunately the weather during
the hatching season was pleasant; otherwise the fish in the troughs on
the outside would have undoubtedly been killed by ice. Several severe
snowstorms occurred, but no damage was done.

On October 18 Mr. Downing was detached from the station, and Mr.
J. A. Tolbert was placed in charge as foreman. As soon as the spawn-
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ing season was completed additional troughs were constructed and
placed out of doors for the accommodation of the {ffy. The eggs com-
menced hatching in November, and the first plant of {ry was made on
December 18. Plants continued from this time until January 29, when
the last were liberated in Little White Salmon River, which is one of
the best natural spawning-grounds of the quinnat salmon. The total
number of fry planted was 7,391,000. After all had been disposed of
the station was closed, and the watchman was employed for the balance
of the year in constructing a road from the station to the county road.

S1usLAW RIVER STATION, OREGON (L. E. BRAN IN CHARGR).

At the urgent request of the Representatives of the State of Oregon,
and with the understanding that the canuers and fishermen on Siuslaw
River would cooperate with the U. 8. Fish Commission, arrangements
were again made to open the hatchery near Mapleton, Oreg., the owner
baving tendered its use free of cost.

In August Mr. L. E. Bean was placed in charge, and arrangements
were made for collecting salinon down the river and transferring them
in live-boxes to the hatchery, to be held until ready to spawn. A rack
was placed across the north fork and another on the main river, 1}
miles above the station, at the head of tide water. Crates were also
constructed for transferring the fish; they were 18 feet long, 9 fect wide,
and 6 feet deep, and so made as to exclude light, sufficient space being
left between the planks below the surface of the water to admit of the
free circulation of water.

A collection of 100 salmon obtained from the seine of Capt. William
Kyle were transferred to the boxes, but half of them were lost imme-
diately after being placed in the live-boxes, and the balance died in
transit, though the utmost care was exercised in handling them. This
method was then abandoned and collections were made by means of
gill nets and a trap fished below the rack, the trap being made of two
old seines. A few fish were caught in this way while the water was
muddy, but as soon as it became clear they avoided the traps. The
majority were taken in gill nets set in the evening and fished from time
to time during the night in the deep holes below the rack. Two nets
were used, one of which was 30 fathoms long, 7-inch mesh, and the
other 20 fathoms long, 9-inch mesh, On the night of October 21, 63
chinooks were taken in the two nets. The majority of those taken in
the 9-inch mesh were injured and died in a short time; the others were
held until the close of the season with comparatively small loss.

At the close of operations there were 117 ripe females and 97 males
in the live-boxes. These yielded 544,275 eggs, of which 104,000 died
in incubation. They were placed in the hatchery as soon as fertilized,
and hatcbed during the month of January. The 440,275 fry resulting
fromn them were liberated at suitable points in Spring Creek and the
Siuslaw River during the latter purt of Februnary and the first of
Marech.
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DISTRIBUTION TABLES.

The following tables show the distribution of fishes by States and
Territories, and the distribution in detail by species:

Résumé, by States and Territories, of the distribution and assignment of fish and egqgs.

Fry and fin. . Adults and

Stato or Territory. . Species. Eggs. | gerlings. | yearlings.

Alabama ...l Rainbow trout.........ocooeean. 1, 000
AVIZON® coeevn i iaan o, Rainbow trouy......... . 2,000
' Black bass, large-mouth........ . 650
Rock basgg.....covnnnesn
Strawberry bass....
Rainbow trout..........
Black bass, large-mouth. .
Rock bass ...covvnnn-. ..
Strawberry bass...... wes
Californin ...........oiill. ninnat salmon ...... 15,043,300 Joaeaao s
Steelhead trout....... Y N G50, 000 |..
Loch Loven trout..... . 15,000 [.eeimennn ... Teaeneeenenes
Rainbow trout........ [ 35,885 | 4, 085
RBrook trout.... .. 83,000 [cecemeianiinet iiiiiiininnn
Colorndo..... ..., Looh Loven trout.
Rainbow trout...... . , 000
Black-spotted trout..........oiifoecinarannan 189, 000
Brook trout........ S P 5661, 000
I]}Z]ell(]m{;ﬂn 2 4 7,000
1) QR T, S (N
BInoctiont .eeneenrninnnns Shad...........ooensos B IR 9,775, 000
’ Atlantio salmon ........
Landjockoed salmon.....
Rainbow trout........ .
Brook tront.. .
Lakotrout................
Black bass, lnrgo-mouth.. S P P
Delaware.eeeneeeennnaninen. Shad. ... aeecaal.
Rainbow trout............
Black bass, large-mouth
Crappi6.ceeeceeeeeeiannn .
District of Columbia... .... Shad...........
Loch Loven trout.
Laketrout....
Georgia . Rainbow trout.
Idaho.eeoeeevenennn.n. Black-spotted trout.....
Brook trout.....c...o...
Lake trout................
Illinefs cooeeenniaen oL, Black bnss, large-mouth..
Crapple....coooieeen il
Indiana....coeveeeniaiaaat. Loch Leven trout. .
Brook trout.ceeeeceeeanaa...
Lake trout................
Blaek bass, large.mouth ..
(0219 ) - RS PSP EPO

ATKansas.cooeeeoinenna.ae .

Black bass, large-mouth ..o.oo.o | ooiiaiii i eeiiiiiaat, 400
Rock Bags eovveeeniiiiariiiii]iireniiaianefocroacannannn. 680
Strawberry bass..coovvveevi i iiiii i crae et 700
[ G PN Rainbow trout.............. N 800
Brook trout ...
Lako trout.....

Black baes, large-mouth ....
{9201 15 T P 215
Rock bass....... U PR 2, 000
Kontueky «.vvevevioion.. Rainbow trout 8 e P 1,600
Black bass, largemouth. ....coofeeveneireeee]onienniennnnns 1,635
Crappio..ceeevieieii... R D 550
Rocl bass c.oooennenneiiii i il 221
Strawberry basa....... ... iiiiiioieeieicioaaes . 242
Maine .o.oioiiiiiiiinLL ujnnatealmen ........ovea.... 50, 000 901, 066 229, 800
thintic8almon ... ..covveiiiior il il
Landlookoed salmon
Steelhead trout. ...
Rainbow trout.....
Brook trout......
Lake trout.....
Scotch son trou
Goldon trout. . .
Lobster.. N TR 21, 500, 000
Maryland...cooieenennnnn... Shad. coeoeiianni i, 48, 881, 000 65, 867, 000
25, 000

siack bass, large-mouth ..
) Black bass, small-mouth .
Rock bLass ..... Cevanaan

Massachusotts....cc......... Shad......... veseeen cemens ceeans
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Liésumd of the distribution and aanunmcnt ofﬁsh and cgys—Continued.

. P ! CF 1 fi lults and
Stato or Territory. Species. Lggs. :‘Zr,;:ggs" gA\'t,‘lllllmp,B

Muqsacluwous

gumlmt 8alMOn ..o
'+ Atlantic salmon . ..
Landlocked salmon 10, 000
Steelhead trout.... eeeanceesenn
Rainbow trout...
Brook trout......coovioiaiaidaiineaai.
Lake trout.......

Scotehgea trout o.ooviveeeeiai ceeiiiaata
Black bass, large-mouth '
Black bass, stnall-mouth i
Codfish . eoenmeiaaaanaas . 202, 570, 000
Pollock . . 4, 455, 000
Flattish.
Lobstor.............
Michigan . ooceomaneeenaann. Landlocked salmon.
Steelhead trout.....
Loch Leven trout..
Rainbow trout...
Brook trout....
Lake trout.

5170, 000
6, 208, 100

Whitefish....ooooao. .. 8,198, 000
Black hasgs, large-month s
Minnesoticovceenrenaaaanans Steelhead troat......... . . 115, 0600

66, 550
1, 713, 000

Brook trout..
Lako trout
DBlack basa, large-mouth

Crappit...ceeeeeeacaon . '
MiBS0Ur ..o veceaecnniiannns Rainbow trout.................. .. . , 2{ 205 -
Black bass, large-mouth «....... .. 2, 635
Crappi0. ceecesennnnencacacenans o . . 25
Rock bass ..... . 800
Strawberry bass. 1,300
Montani. cooeeececennnaninnnas Steelhead trout 43, 500

3,000

Rainbow trout..
24, ()lll)

Black-spotted tront.

Brook trout.......
Grayling ......
Nobraskfa.cooiveiieeaneiaaenns Rainbow trout. .. . 14, U0
Brook trout...ooooaaa.. s D | 5, 000
Black bass, Jarge-mouth .. 130
Rock bans 200
Strawberry bass. S P ! (V]
New Hampshiro............. Atlantic salmon ..

Landlocked salmon .
Steclhead trout
Rainbow trout.
Brook trout. .

30, 000
4,300

Whitafish ... T
Lob8ter. oo 1, 200, 000

New Jer80y ceceenranececanne- 53 171 T A PR 11,’ 110, 000
Landlockeil salinon .

Steelliend trout.. ...t
Rainbow trout. .

Brook trout....

Black bass, Inrg

New MOXICO-cevnenamencannss Rainbow trout.

Black bass, larg

Rock basg ... ...oennn.

Strawberry bass. .-

Noew YorKeooeorioacaaaaanens Shad............. . 5, 800, 000

Quinnat salmon ... Lol 4, 691, 800

100, 000 97,071

90, 0G0

6, 282

19,02

84, 152

20, 300

Atlantic salmon....
Landlocked salmon.
Steelhead trout.....
Loch Levon trout..
Rainbow trout...
Drook trout..
Lake trout... 200, 000 1,000, 971
Pikeperch..o.oooooo... Y P 10, 043, 750
Black bass, lurge-mouth F P P
North Carolina ......c.oao... Shad.....ccvevemanaannan. .
Rainbow trout.. Cleeeeeeaaas .
Black bass, large-mouth
Crappiteceeceaicaa...
Rock bass
North Dakota ... oot Black bass, large-month
Cm‘ ) 13 3 J .
{1 3% T T Loch Leven trout.
Rainbow trout..
Brook trout..

Lake trout...coceeeeninaoieiidoainaaoes 3
Whitetish ... .| 80,290,000
Tiko perch.. 71, 110, 000

Lako on-mf; ...... . 18, 970, 000
Black bass, largo-mouth . oo
Black bn.ss. small-outh .
Sunflshi..o.oooiiiiiiiiiiii i e
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Résumé of the distribution and assignment of fish and eggs—Continued,

CVII

Stante or Territory.

Oregon «.ouereeeecearecnnnnns

Pennsylvanifte.eo.coooeoenen

Rhode Island.......coceeen.n.

South Carolina............ .-

South Dakota....ooveeaa..n.

TONNGHBAOO «caveenmaenoocecese

Virginia ..coooiiiieiiaian

Washington ...o.cooeeennnee.
West Virginie......oo.oo.o.

A2 GUL) T SO

Wyoming...veeemeeeneeneonn

Foreign countries:
Ttaly.coceenieennniaa e
GOrmany cocoevecenenne

P 317,50 - P
Franeo....ocaeeiiacaaens.

Belglum ceeeoeiiiaaane,

Portugal.
Eugland .

Austria.cooeenieieinaan.s
Switzerland.............-

Canada coevieiencinnnnnn.
Moxico covvviiiiainnnnnns

b o 7 T T LR

Strawberry buss
Black bass, large-mouth ..
Strawborry bass

Quinnatsalmon.
Loch Leven trou

Atlantic salmon
Landlocked salmon. ..

Landloocked salmon

Black bass, lnrge-mouth ..
Black bass, simall-mouth ..

Black-spotted trout
Black bass, lInrgo-month .
Black bass, small-mouth .

Black bass, large-mouth

Rainbow trout....

Landlocked salmon.
Steelhead trout ...
Rainbow trout..

Rainbow trout..
Black bass, large
Black bass, small-mouth

1) (1 PN

uinnat snlmon... i,
Black-spotted trout
Black bass, large-mouth .

Landlocked salmon
Steelhiead trout

Black-spotted trout..

andlocked salmon

uinnat ralmon..

Landlocked salmoun..

Black bass, largo-moutl

Fry and fin-
gerlings.

16,915, 6508
5,176

'+

8, 250, 000

21, 685, 000

7,391, 886
5, 000

1, 790, 000

17, 000 |-

Adults and
yearlings.

910
100
4,100
2,500
4,800
400

744, 445, 346 i 1,192, 657
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Details of distribution,

o ¥ry and | Adults and
Lgps. fingerlings.| yearlings.

Species and dispoaition.

Shad:
Connecticut State Jish Commission, Lime,Conn. ...............
Brandywine River, Wilmington, Del..........

Smyrna Creck, Clayton, Del.......
Loi}yaiu Croeek, Cheswold, Del.
St. Jolin Creek, Dover, Del .....
Murderkill Creek, Ielton, Del..
Mispillion Creek, Milford, Del....
Blackbird Creck, Middletown, Del
Indian River, Millsboro, Del........
Potomac River, near Aqueduct Bridge, D.
Potomac River, near Bathing Beach, D.C......
Potomac River, off Fish Lakes, D.C...........
Anacostia River, near Twining City, D.C......
Anacostia River, near Bouniuf, D.Coveecannnnn
Chesapeake Bay, Battery Hanl, Md
Chesapeake Bay, off Buttory Station, Md.......
Chesapeake Bay, Havrede Grace, Md..........
Chesapeake Bay, Back Channel, Md...... eeeenn
Chesapeake Bay, Western Shoals, Md...
Chesapeake Bay, Oakington Chapnel, Ma.
Chesapeake Bay, Eastern Channel, Md...
Chesapeake Bay, Wild Duck, Md.......
Chesapeako Bay, Perryville, Md........
Chesaponke Bay, Spesutia Narrows, Md..
Northeast River, Red Bank, Md........
Bush River, at Bush River Station, Md. ..
Gunpowder River, Gunpowder Station, Md
Northenst River, Novtheast, Md........
‘Wicomico River, Salisbury, Md. ..
Chester River, Chestertown, Md..... .-
Tuckaboe Creek, Queen Anne, Md......
Swan Creek, Swan Creek, Md.............
Susquehanna River, off Watson Island, Md.
Susquehanna River, I’ort Deposit, Md....
Elk Creek, Elkton, Md ........ ... ..
Mill Croek, Mill Creek, Md....
Potomac River, Bryan Point, Md.......
Potomac River, off Chapman Bar, Md ..
Potomac River, off Swan Creek, Md....
Potomac River, off lar Landing, Md.....
Potomac River, off Moxley Poiut, Md ....
Potomac River, off Broad Creek, Md........
Potomac River, off Piscataway Creek, Md..
Parker Mill Ponds, Warcham, Mass........
Snipatnit Pond, Middleboro, Mass. .
Salem Croek, Salem N.J.........
Manasquan River, Farmingdale,
Mectedeconk River, Lakewood, N. JF
Toms River, Whites, N.J........
Delaware River, Milford, N.J .....
Delaware River, Lambertville, N, J .
Deélaware River, Burlington, N. J..
Delaware River, Port Jorvis, N. Y .....oo.aiiaiiaiiii..
Hudson River, Newburg, N. Y ... ... coiiiiaiiani e
Hudson River, New York State I'ish Commission, N.
Albemarle Sound, Edenton, N. C
Albemarle Sound, Mackey Forry, N.C .....
Terquimans River, Hertford, N. C ..
Neuse River, Goldshoro, N. C . .
‘Tar River, Tarboro, N.C ....ooiiiiimnniiiiiiiiiiiiiaan,
Six Runs Creek, Blliott, N.C......coovennineiiiiiinaea...
Northeast Branch of Cape Fear River, Wallace, N. C.
Susquebanna River, Peach Bottom, Pa............
Susquebanna River, Fites Eddy, Pa ... .
Delaware River, Bristol, Pa .........
Delaware River, Delaware Water Gap,

Poe Deo River, PeoDeo, 5. C.ncveeeeeneiiee s ieieeevaaannnn. caee

Santeo River, crossing Atlantic Coast Line R, R.,S.C .........

Santec Canal, crossing Atlantic Coast Line R.R.,8.C.......... .
Edisto River, Collet.o; County,S.C............ i SO .
Ashepoo River, Colleton County, S.C i .
Combahee River, Colleton County, 8. C.vucreeneernnnnennnnn ... .
Xing Capsico River, Mount Holly, Vo iicaiiiiaiiiaaaaans

Nansemond River, Suffolk Va ..., .. ... ...

Potomac River, off White House, VR..ooccveeenennnnnnnnnn...

Potomac River, off Mount Vernon, Vaeeee..oenoeoonnone oo,
Potomac River, Occoquan Bay, Va..... .
Potomac River, off Craney Island, ¥a...... seerenn
Potomao River, oft mouth of Pohick Creek, Va....
Potomac River, off Hunting Creek, Va...
Potomac River, off Colinwood, Va .....
Potomac River, oft Forry Landing, Va.....

|
............ 9,775,000 1.l ol.e

. 4,001,000 |.
..... 1, 717, 000
..... 1,796, 000 |

....... 3. 287, 000
..... 2,102, 000

111, 000
1,700, 000

75,871,000 | 149,155,000 | 3, 036,000




REPORT OF COMMISSIONER OF FISH AND FISHERIES. CIX

Details of distribution—Continued.

Fryand |Adults and

Specios and disposition. Xggs. ﬁngerliugs.‘ yearlings.

Quinnat salmon :
Californin Fish Commission, Sisson hatchery, Cal...oo.onentt 22, 255, 000
California ¥ish Commission, Eel River hatchery, Cal.. .| 8,000,000
Olema Creek, Oloma, Cal. ... .ovieimiiieiiiiiiiiiiiiia e neeaiennes
Papormill Creek, Oloma, Cal. .. JO eee- .
Papermill Croek, Tocaloma, Cal eeeieeiiceieenanenes ..
Bear Valley Creek, Oloma, Cul. cees N PSP
Sinoll Croek, Inverness, Cal . ........... P s
Redwood Creek, Redwood Station, Cal... R
Ulinor Creek, near Redwood Station, Cal..oooiiiimiiiiiioeriiioeenieene.
Supply Creek, near Fort Gaston, Cal R
McCloud River, Baird, Cal.. . veviiamniioeeacoceirnnsnmenrmnaatloaneeaceee.
Battlo Creok, Battlo Creek Station, Cal .
Loung Pond, Bucksport, Mé.............
Ponobscot River, Orrington, Mo ..........
Penobscot River tributary, bmapecb. Mo
Brewor Pond, Bucksport, Mo ...o...c.... .
Penobacot River, Millford, Me.. PO .
Penobacot River, Bradley, Me. . O
Swoot Pond, Orrington, Me............. feeeieaeenes ;
Penobscot River, Lddington, Mo..... . [ P
Penobscot Rivor, Brewer, Mo ........ . ..
Penobscot River, North Milford, Moe.. . N IR eeens
Alamoosook Lake. Orland, Me........ eeeteecmeeae raaeeeaaaae i
Toddy Pond, Surry, Mo .. ....ooiiiiiiaiiiiieaeinns .

Hancock Pond, Bucksport, Mo . eerececenaae. N [P
Heart Pond, Orland, Mo ..coeenenn . . ..

Toddy Pond, Orland, Mo O P PN

Craig Pond, Orland, Me ... O
Maine Fish Commission, M .

Charles E. Oak, Caribou, Me..
TUnion Rivor, Ellsworth, Me. ........... PN
New England Syortsmon’s Association, .
Lalke Ontario, Tippet Point, N. Y c.ocoveiaiveiens
St. Lawrence River, Cape Vincent, N. ¥ ...........
Salmon River, Pulaski, N.Y .ccceeiieneaiianaiane 428,000 .
Lake Ontario, off Gronadier Island, N. Y. ......... FR (. 2, 329, 800 \
Battery Park Aquarium, New York City, N.Y.... .

Clackamas River and Clear Croek, 8tone, Oreg. . .
Clackamas River, Stone, Oreg ...c.c.coevenneenee
Clackamas River, Garfield, Oreg.--.
Salmon River, Snﬁmuu, Oreg...... FAN
Roguo River, Trail, Oreg.....-... -
Swing Creek, Mapleton, Oreg ... .
Siuslaw River, Mapleton, Oreg....c...ccceventeen
Sweot Crook, Mapletou, Orog.. ...
Wilson River, Wilson, Oreg .
Little White Balmon River, Chonowith,
Prof. D. Vinciguerra, Romo, Ttaly ......ooceenee.
S. Jaffe, Sandfort. Germany ......
M. Funohoshi, Niigataken, Japan .............
Director Zoologique d'Acclimatation, Paris, Jr

Atlantic salmon:
Connooficut Fish Commission, Windsor Locks, Conu.......... 100,000 feeeennnnnnnn
Alamoosook Lako, Orland, Mo .ccooniiiiieienniiiiieaianan. ..

Toddy Pond, Orland, M6 . ..oovovaiiiniomerceeeeniiieans
Toddy Tond, Surry, Me ........ R
Craig Pond, Orland, Mo .. ocvvvrreeniecnimniimnrenenacacanons
Penobscot River, Baugor, Me......ooooiiniiiiiiiiiiaeenens
Penobscot River, North Milford, Mo....coooiiiiaiaianines
Penobscot River, Passadumkeag, Mo .....ooviiiioieoens
Heart Pond, Orland, Me..
Green Lukoe, Otis, Mo. .

Penobacot River, Milford, Mo ......veeeeeioiminioannceenes . 150, 000
Penobscot River, Costigan, Mo..... . . 160, 000 .
Penobsocot River, Lincoln Ceutor, . 220,000 |.
Penobscot River, Mattawamkeag, Mo ....... 222,500 |...
Penobacot River, Winn, Me lzo‘ 000 i..
119, 051

Long Pond, Bucksport, Me. .... ..
St. Croix River, Vanceboro, Me. .. . 137, 500
Williams Pond, Bucksport, Mo «.ccvaeenvviimnienniaacens . 39, 281 |.
Pleasant River, Brownville, Mo ...oceioiiimniiereeacecrirenis]iennaaonces 340,000 |....
Now England Sportamen’s Asggociation, Boston, Mass......coveeeieeremnanafecacenicnns
State Fish Commission, Laconis, N.H ... .....oooennt 100,000 |ae.ieoaaas,
Heury M. Davidson, Okl ¥orge, N. Y.......... . . 100,000 f.cevennannns
Battery Park Aquarium, New York City,

8t. Lawrence River, Cape Vinecent, N. ¥ oo ioiiiiiiiiiiaiiioiliniananose e 97,071
Stato Fish Commission, Allentown, Po.....cocoooiiiiiiiiiiaas, 100,000 [-cecnenraennnn

B0 7 R LR TR R 400,000 | 2,072,130 220, 835
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Details of distribution—Continued.

Specios and disposition.

o | Fryand |Adnltsand
Eggs. | fingorlings. yoarlings.

Landlocked salmon :
Connecticut Fish Commission, Windsor Locks, Coun

Duck Lake, Winn, Me ... iaiiiii i 3,750
Sebec Lako, Dover, Me......oooioiii i iiiiiiiiea e e 2560
Pearl Mill Stream, Brewer Junction, Me ..... R 3,750
Greon Lake, Dedbham, Mo, oo . 4921
Donnell Pond, Franklin Road, Me. eemeeeeaaaaa 5, 000
Yield Pond, BrewerdJunction, Mo ... ... ... oL 5, 250
King and Bartlett lakes, Farmington, Me...................... . 3, 000
Lake Georgo, Skowhegan, Mo .e.vee e iiinenieaeii ... .. 5,250
Lako George, Thorndike, Me.......o.oooiiennan il 8, 300
Bemis Creek, Bemis, Me....5...... AU PR 3, 000
Alligator I.uke, Great Pond, Mo . .. Y P 1, 000
Tunk Pond, ¥Franklin Road, Mo . . 1, 500
Embden Lake, Oakland, Me....... 1,500
Brewcr Pond, Brewer Junction, Mo 1,500
Green Lake, Otis, Me............ G, 159
Toddy Pond, Orland, Mo . .cooviimnniinianinannns 1, 960
Varnum Pond, Farmington, Me..voeervana e, 3,300
Alford Lake, Rockland, Mo ... ... ..coiiiiiiins 1, 500
Half-milo Pond, Great 1°ond, Mo oo coe e noniiiiiii it vaiiieeeena|. 3, 000
Lead Mountain Pond, Ellaworth Fallg, Me.eeeeeeeeeea ot iiiiiai ol ] 5, 000
Hayden Lake, Skowhegan, Mo . ..o.ooooeiooiiia iU 3,750
Mooso PPoud, Hartland, M@ .. .o.ovnneericaieiiiieiireenecniineeocainanennasfonnss 3,000
Old Mcadow Stream, Franklin Road, Me P DU 5, 000
Swan Lake, Bolfast, Me «coeenneeiaiiiioi i i 1, 800
Richardson Lake, Rumford Fallg, Mo..c.ovveenaienneeaeaeae. ool 1, 800
Commodore Club, Hartland, Mo.....ooooiiiiiiiiiiiiiiioes 10,000 [coeeoeniiofeeennaanLs
Wild Goose Club, Wilson's Millg, Me.c.eovviereveieicnnnanaia 15,000 |..... ..
Maine Fish Commission, Enfield, Me....ooo.ccaoooooiiinl| 44,243 ..ol
Podunk Pond, Brookficld, M888 . c.cveevrnimennneeeennaea ool 0
Pratt Pond, Upton, Blass .. cvoeeteniomaneeeceomeoacoeaacaaaaeee cocraacanans|onanann 48
State Fish Commission, Winchester, Mass ceemeee-e, 10,000 (....... ..
State Fish Commission, Detroit, Mich..... .
Stato Fish Commission, Laconia, N. H.

East Luake, Wakofield, N.H ..
Penacock Lake, Concord, N. 11 .
A. M. Bigelow, Branchville, N.J .. .
J.D. Moroloy, Lale Pleasant, N.Y . ....oiciiiaaiaaioL..
Tuxedo Club, Tuxedo Park, N.Y ... .caeeiiiiil
Catskill Crook, Catskill, N. Y .. ...l
Lake George, Caldwell, N. Y ..oo.iiiiiaiii i,
Lake Champlain, Port Henry, N. Y. . .
Battery Park Aquarium, New York City, N. Y.......... ..
Eaglomere Lake, Baglemere, Pive.oeanan.o. ..

State I'ish Comniasion, Westerly, R. I
Easton Pond, Newport, R Y ....ooo.iiieiiaiee.
State Fish Commisaion, Roxbury, Vt............
Caspian Lake, Greensboro, Vt........
Lake Moroy, Fairlee, Vt.e..ovno.o....
Lake Willoughby, West Burke, Vt.
Derby Pond, Newport, Vt .
Salem Pond, Newport, Vt.
Stato ¥ish Commission, Bay
Prof, D, Vinciguerra, Rome, Italy. .. ..
Dr. R, Vandenhonden, Belgium . ..oo ool

Steelhead trout :

Redwood Croeek, Bair's Ranch,Cal....ocooeeioea il
Commodore Club, Hartland, Me ...... . .
Alamoosook Lako, Orland, Me........
Tributaries of Great Brook, Otis, Mo
Abraham and Molssses ponds, Eastbrook, Me.....
Toddy Pond, Surry, Mo...ove.eeeeeciearmmaenannnn
Craig Pond, Orland, Me ... -
Heart Pond, Orland, Me .. ..........coceiiineiiaanannns
New England Sportsmen's Association, Boston, Mass.
Boardman River, ‘Uraverse City, Mich...... U
Hale Creck, Rose City, Mich.
Silver Creek, East L'awas, Mich.
Baldwin Creek, Baldwin, Mich............c. ..o
Pore Marquette River, Baldwin, Mich.................
Bear Creek, Thompsonville, Mich ......
Cavnpon Creek, Willinmsburg, Mich ..........
Little Manistoo River, Manistee Crossing, Mich. .
Washington River, Isle Royalo, Mich.................
South ¥ork of P’ero Marquette River, Baldwin, Mich.....
Middloe IFork of Pere Marguetto River, Wingloston, Mich..
Cold Creek, Eust Tawas, Mich. .........................
Pickwick Spring Lake, Lamoille, Minn ............_......
Rolling Stone Creek, Winona, Minn .......................
Big and Littlo Trout brooks, Lamoille, Minn ...,

..... 5,000
....... 5, 000

10, 000

S RN 10, 032

171,243

. 8, 700
- 14, 266
....... 19, 700
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Details of distribution—Continued.

Species and disposition, Xggs. ﬂnlg?;]%lgs ggtﬁ'll}:;‘;?d

Steclhead trout—Continued.

Lvans Lake, Duluth, MinN.eoeeoeieeeieneieonneioennnnannnnnn.
Lax Lake, Beaver Bay, Minn................
'l‘omYor.'mco River, Temperanco River, Minn.
Devil's Track Rivor,Cook County, Minn. ...
Stewart River, Lake County, Minn........
French River, Duluth, Minn............
Sucker River, Duluth, Minn.
Lestor River, Duluth, Minn..ooooeeein.o..
State I'ish Comnmission, St. Ianl, Minn.
Mystic Lake, Mystic Lake, Mont.
Willow Creek Like, Pony, Mont
Applicants in Moutanpa.......
Cocheco River, Dover, N.H . ..............
Christine Lake, Stark, N. M.... .
Pleasant Pond, Manchestor, N. . ... ....._.
Big and Little I'lat brooks, Branchville, N. J.
St. Lawrenco Rivor, Cape Vincent, N. Y .....
Battory Park Aquarinm, New York City
Willoughby Lako, Westmore, Vt........
Lakoe Morey, Iairlee, Vt.......
Missiquoi River, Swanton, Vt....
Lake Champlain, Isle La Motte, N. Y.........
Crystal Lake, Barton, Vt
Lake Champlain, Burlington, Vt..............
Sleeper River, St. Johnsbury, Vt.......... ...
Brulo River, Brule, Wis....oo.oioniiiiiaian..
S. Jafté, Osnabruck, Gormany........ceeeeeaencen.

T
Loch Leven trout:

Capt. A. Rogera, Stsson, Cal........oeooiiiiiiii. 15, 000 !
Upper L'win Lakes, Lakeo County, Colo........ .. .
Spring Pond, Lanier Heights, D, C. ..
St. Mary Lake, South Beud, Ind. ..
Cleveland Creok, Muskeogon, Mich.
Applicants in New York.............
Stranahan Bros., Hiram Station, Ohio.
Suckoer Lake, Oswego, Oreg..c.ee.....
Ciacknmaa Rivor, Stone, Oreg....
Ladds Pond, Portland, Oreg..ee.n . oooiiiiiiiiiiaiiiiiiiiae.

Rainbow trout:
Lookout Lake, Gadsden, Ala .. ... ..oioviemieemiiiiiiiiian..,
Spring Lake, Springville, Ala . ..... .
Applicants in Alabama ............
Silvor Creek, llolbrook, Ariz......... ..
Live Oak Creek, Flagstaf!, Aviz ...
Nortd Ifork of° White River, West IFork, Ark .
North Tork of White River, Lilley, Ark .
Trog Bayoun, Mountainburg, Ark................... N R . 2,000
Salinodtiver, Benton, Ark.....coooiiiiiiiiiiiii. .. et . 200
Applicants in Avkansas. ........cooeiiiiaiaiaiaa., P B P . 1,900

Suw)ly Creek, Hoopa Valley, Cal..... . JE T 2,755

Mill Creek, Hoopa Valley, Cal........ ... N SO, ! 1,230

Pino Creek, Woitchpee, Cal ..o, I U 1,050 [l

Fish Tangatang Creek, Trinity Summit,Cal.......... cfeeeieania 10,000 .oL...L....

Henncuesey Creek, Burnt Ranoh, Cel. ..oooooioviii.. S PO 3, 950 100

Middlo Evergreon Lake, near Leadvills, Colo ..

Applicants in Colorado ..ol S PR 2,000 (............

Stato Itish Commission, for stroamns inState of Counecticut....

Stnte Fish Commission, Windsor Locks, Conn......... 25,000 e iii e e,

Tributaries of Delawaro River, Wilmington, Del...... FR P 570

Hovmitago Heights Pond, Atlanta, Ga.ovveennnan... .. [ T, U . 500

Underwood Pond, Atlants, Ga.......... . 300

Tallulah River, Blalock, Ga ...

Fouches Pond, Rome, Ga.....

ITlinwasseo River, Hinwassoce, Ga.....

Head of Nottoly River, Union County, Ga

Applicants inGeorgia................o. . .

Ballard Creck, Ballard Station, Ind.T'. . ... ... ... ..., et 1, 800

Barren Fork Creek, Barren Fork Station, Ind.

Sallisaw River, Sallisaw, Ind. T ceoeeiiiiiiiiiii L. 1,700

ApplicantsinTowa ...o.......... et 800

Mulberry Creek, Dodge City, Kans.........

Mill Pond in Buckner Creek, Jetmoro, Kans.. . ..

Laurol River, Corbin, KF.ooeeroovrierermmmniiiiiiionniieeneiforaaiinniaee vevennvennns 1,100

Balkes Pond, Stine, Ky. oo oo iii i iiiii it iiiiaeiaieifeecaceceaeeiioccascnsanes 500

Alamoosook Lako, Orland, Mo .. coovevivieiiiiiiiiiiieeeaei]eceeiereedecienaiacees 365

Bynum Run, Bolloir, M. . ..o oeeeeeiiiiie i iiiiaiiiierien e eeeeetereaieaiaeeaenan 500

Gunpowder Rivor, k1o, Md..ceeeseereeriserineciieiennonas . .
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Details of distribution—Continued.

N . . Fry and | Adults and
Species and disposition. Lggs. ﬁngfzrlings.l yearlings.
Rainbow trout—Continued.

Sé)riu r Brooks, northwestern Maryland ............ ... ... .. | TP P 1, 000
Witt Creek, Cumberland, Md ..o ooaiiia i ee s .. 750
Spring Brook, Finksburg, Md . ..c.o. oot eee s . . 500

ountain Brook, Hagerstown, Md ... ]ieennl .. . 500
Grave Run, Bockleyaville, Md. . ...coeniimiiaiiiai i ieeeanns . . 500
Cherry Creck, in Garrott County, Md..c.ooovevoniiiiiiii]aaiao, .. 05
Stony Ran, Port Deposit, Md.... eveeennn 500
Cabin Branch, Morgap, Md...... . 1,000
Monocacy River, Dickerson, Md. .. 500
Cabin Grant Creek, Florence, Md.......................oooL0 700
Patuxent River, in Carrolland Moutgomery counties, Md...... . : 800
Ap{)licnuts in Maryland. .. ...cvein i iiceieeeee i 1,850
State Fish Commission, Baltimore, Md............. N
Hamlin Pond, West Barnstable, Mass...... ... ... iiiaaaaaails 1, 000
Hadway Pond, Hyannis, Mass. ....ceoveueiioeieaeieeieaieaeae]aacanennnn . . 660
Hinckley Pond, West Barnstable, Mass ...ooooenveenenanaa ool . 1, 0600
New England Sportsmen's Association, Boston, Mass e . 20
S. R. Bennett, New IBedford, Mass . ...oooovnooiiaaaae. . e S P
Bear Creck and Miller Creek, Allegan, Mich ....... B . 2,000
Sturgeon River, Rondo, Mich.......o..oooveiieeen. .- 2, 000
Pcre Marquette River, Baldwin, Mich... . . . 2, 400
Pere Marquette River, Wingleton, Mich. 800
Pere Marquette River, Stearns, Mich.. . . #00
Elm Springs, Fanning, Mo............. .. . . 986
Montgomery Lake, Osceola, Mo...... .. ! 1, 900
Ash Cavo Lake, Dixon, Mo .. O 1,950
Five-mile Creck, Joplin, Mo . 2, 000
Shoal Croek, Neosho, Mo ....... ...... . 354
Beaver Creek, Arlington, Mo . . 495
Spring Creek, Arlington, Mo .. ) P, . 500

azloton Creek, Arlington, Mo JR R PR PR . 200
Indian Creek, Lanigan, Mo. . ..ooueuooiirrmienimiieiareeeacns momvraeecaaalones . 4,800
Cowskin Creok, Noel, Mo ... ) . 4, 600
Minsey Lake, Forsyth, MO . ..oeeumiienmm et iiaeree roeeiaets eees 300
James River, Turner, Mo... J. R PN . 1, 000
Piney Creek, Cabool, Mo . PN N . 1,000
Potter Creek, Cabool, Mo Szt tee s eme e . 1, 000
Jack Fork of Current River, Mountain View,Mo.....oo.ooio i oo . . 1, 000
Bryan Fork of White River, Mansfield, Mo .......... .
Applicants in Missouri...... ... ... .
Sac River and James River, Springfield, Mo.
Warm Spring Lake, Dillon, Mont .........
Applicants in Montaua. ...oooooon oLl
Spring Brook and Lakes, Omaha, Nebr...................

State I'ish Connnission, South Bend, Nebr.
Isinglass River, Dover, N. 1 .
Pequest River, Belvidere, N. J .
Pequest River, Tranquillity, N, ..
Frisa Pond, Williamstown, N.J.. e eeeteieeeiiaes
Applicants in New Jorsey ..... e
Pecos River, Glorieta, N. Mox. . eeteveanaaan
Chama River, Chama, N. MexX . oovviiioiinniiiaaannn
Lake Avalon, Eddy, N. Mex....

Resorvoir, Raton, N. Mex ..ot iiiiiinaeiieaaann,

Poekskill Hollow Creok, Yeckskill, N. Y ..o.oooiiiiiiits

Applicants in New York ceee

Olympia Brook, Hunter, N. Y ...............

Mountain Stream, Peekskill, N. Y ... ... .... .

Brundage Creek, Johunsonville, N. Y. ... i,

Toe River, Cranboerry, NoC..oovviiniiiniiinin oo,

Laurel Creek, Agheville, N.C............... e .. .

Roaring Fork Creok, English, N. C. et taeeieaaa. - eeiieeaa. 500
Briery Fork Creek, Callioun, NoC.oooiniiiii i .. e eigeeeieaneaa 500
Shoal Creck, Calhoun, N, C.....ooo ittt i aeees 500
Allison Creek, Calhoun, N.C.................. . 500
Savannah Creek, Dillsboro, N. . 500
Dick Creck, Dillaboro N.C. .. . 500
Catawba Creek, Marion, N. P A SN 500
Armstrong Creok, Marion, N.C ............... .. . eremeeeane 500
Littlo Buck Crook, Marion, N.C. . .ovvuiunin oo, 500
Wataugn River, Lenoir, N, C..uunieiiiiiiiii it ciiiia i cit]eeaeenanenes 1, 000
Valley River, Murphy, N.C ..ot ianannann . erieaeaaas 500
Plum Treo Creek, Cranberry, N. (.. P J . 500
Caney Fork Crock, Sylva, N.C......oooooiieiiin oo, feeeeeenanan 500
Junaluska Creek, Andrews, N. C. Y I, [ 500
Rocky River, Liberty, N.C....... e 500
Rocky Creok, Wilkeaboro, N.C ..o i iae e i e vvmreanaaen 500
Elk River, Elk Park,N.C.......... .. I I IR 500
Applicants in North Carolina . FO S P feeeeceeeaas 1,500
Lake Erie, Toledo,Ohio............... .. .. 300
Spring Bark Creek, North Enid, Okla 1, 000
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Details of distribution—Continued.

Fry and !A-‘lults and

Spocies and disposition. v Toggs. Anrorli
ngerlings.; y .

_ ﬂ! . ‘__—g,. g8 | yonrlings

Rainbow treut—Continued. .
Applicauts Iu Qklahomsa....... beeaeeans .. L PR, 3,100
Rambo Creek, Norristown, Pa......... [ PR | 500
Kelkoin Run, Bedford, Pa.... ceen | 300
Clover Creok, Henrletta, Poo.covvnnn. . cene 760
Mountain Creek, Pinegrove Furnace, Pa R P N 1, 000
West End Creok, Alderson, Pa........ caee 500
Muddy Creek, York, Po....oovimiiercinecnonansee . 300
West Branch of Shickshinny Creek, Shickshinny, Pa.......... Meeennn .. . 500
Rlair Run, Altoona, Pa DY D, - 300
Neshameny Creek, Penllyn, Pa ..... U M R 300
Nescopee Creelc, Upper Lebigh, I'a. . P . 500
Woisanking River, Romo, Pa........ feeeeacesecsacnstaasloacaen 400
Stony Fork Creck, Cresson, Pa.... U PO, . 300
Daly Brook, Smethport, Pa........ A . 250
Boyer Creek, Smethport, P'a....... e eeeeseeraniaaas [ . 250
Cold Grove Brook, Stmethport, Pl c.oveiiciiniaicianiiiiiaiiafenenes . 250
Letort Spring, Carlialo, Pa....... J O P .. 200
Reaver Run, Outlet Station, Pa..coovoimieaaieeeinnnariiacnefonene . 500
Potato Creek, Smethport, Pa..... N A 250
Indian Run, Smethport, Pa........ . . 250
Blacksmith Brook, Smethport, Pa .ooeeenoeeec . 250
Robbins Brook, Smothport, PR...c.oeeieee. o . . 250
Branch of Gunpowder Falls, New Yresdom, b i S .. 300
Bluerock Creek, Hamburg, Pa..ocovomviorirricarenecannn- L ! 600
Rattlesuake Croek, Pittaton, Pa..coiiieaaiiiiniiniiiennan-. : 400
North Fork of Solomon Run,dobustown, Pa . . . 300
South Fork of Solomon Run, Johnstown, n.. S PN 300
Hobliston Branch, Turnpike, P .coeeeiioeinoeiiaooaenn. T 300
Coboy Swamp Creok, M0o08ie, Pa. ..o .coeoocieiiiimraaienntoomnssrfeenmneceen e 400
Wobster un, Mercersburg, Pa ..co.cavueee .. R PO PO 300
Spring Brook, Lincoln University, Pa...... . . P 600
Licking and Lost creeks, Mifflintown, ) o J PO 300
Tea Brook., Reidsville, PP, ccceaaeiceneaeiianreeeiocanres . P 300
Coudersport Reservoir, Coudersport, Pa..cooeeaeeeecens . J O 800
Beaver Run, Wostover, Pa .. O PO P i 300
Norden Creek, Pittaton, Pa ... L. e e 800
Fishing Creek, Lock Havon, Pa . .. PR 2,500
Hu,x' Croek, Birdsboro, P’a ..... .. . 800
Bailoy Crook, Mansflold, PAe.coeeeeiceneriairrarantnroeeceerene srmernrnens) e 300
Tioga Jtiver, Mansflold, Pa . ccceeearaamnirieinnriniianninsaesnermmnenenefee . . 200
Stono Creek, Huntingdon, Pa.. AN . ; 300
Clover Crook, Altoonn, Pa...... etreeeeoneeeen 300
Mahantong Croek, Shamokin, Pa...cooeeeineaeaienne . 500
Elk Rub, JORDBtoWD, Plle -« ceeiiicenrannneenennecuntnannensfiecreneeeen. 350
Koraoy and Burns runs, Driftwood, Pa...oooooooiionoiiniena]oermeiaennen 500
Bear Valley Croek, Chamberaburys, D S P PP 300
Falling Spring Creek, Chabersburg, Pa ] P 400
Broadhead Creek, Crosco, Pa.cecnceiacnns . J D Teevene 1,600
Peunlino Creek, Peunline, Pa S PO L . 300
Conestoga Creck, Reading, Pa . O 200
Alpplicmlts in Ponpsylvanis............ [ A EET T . 1,140
Tlger Croek, Morgan Springs, Tenn.. . e - . 500
Stono River, Murfreesboro, Tonn .... . e eereciea vee . boo
Calf-killer River, Sparta, Tonn... e e . 500
Flint River, Fayottoville, Tenn PR . . 500
Duck River, Normandy, Tonn.. U I, . 1,000
Little River, Xnoxville, Tenn.. .. . 600
Littlo River, Notime, Tell ..« ce.cceraeaasromacroonrsnnaaseeec cennens . 500
Caney Fork River, Walling, Teun.. ... .. . 500
Tiger Creok, Hampton, Tenn ...... . . 500
Green Brier Lake, Lebanon, Tenn.....covvmiieriaeocvene vnn . . 500
Dry Fork Creek, Groonvill, KON . eeeeerennnveeraaaoceeoens . . 500
Roan Creolk, Mountain City, Tonn.. e . 1, 000
Shell Creek, Elizabethton, Lonn. .. .cooieiimiieeiiiiiariinnieee . 500
Laurel Fork Creek, Hampton, LTenn......... F T P P T 500
Applicants in ‘Lennesees . .......ooiaeeiaenss J R P 5 1,631
Prairie Creek, Hutchins, Tex .. . e T P 800
Spring Creck, Dallas, Tex...... e eearaereaaana .. 1, 500
é{’plicunts in Texas ........- . D S T 1,075
Silver Islet Lake, Park City, Utah. e creaaaeas o 4,000 e
Morso Pond, Montpelier, Vt....ooooniiimmameiaiionanieenes e ieeas meneeaanaan 500
Beaver IPonds, I’rootor, Vti.... B P P TR TR 1,750
Clyde River, Dorby, Vt..... e eeeaaeaean .. 700 b
Dart Crock, Winchester, Vi, ...oeeeeemeenerneiiimaaeaaon R SO, ! 500
Buffalo Lake Run, Winchester, . feeeeeisenan 500
Pohick Creelc, Sidoburn, Va...... .. I 500
Thompson Mill Run, Millboro, Va. TN P L R T 500
North River, Harrisonburg, Va ... . D 500
Mill Creck, Chilhowie, Va...... .. et eeans 2,200
Moomams Branch, Salem, Va RIS veseevens 4,972

F. R. 98 VIII
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Details of distribution—Continued.

Specios aud distribution. s Egys.

;

Rainbow trout—Continued.
Reed Creck, Rural Letreat, VB . ooeteraioeenianencnniianinnn.
South York of Holstein River, Marion, Va .
Mill Pond, Gate City, Vo, e eeiianiirecieniacmnnna..
Cascado and Dums Creek, Hot Springs, Va. .-
Coldspring Branch, Glasgow, Va...........0
Brush Creck, Christiansburg, Va.. .
Reed Creek, Wythoville, Va ...,
Cove Creek, Wytheville, Va .......
Cripple Creok, Boverly Furnace, Va.
Back Creek, Now River, Va oo iviniiiiniiiaaiiianaas
Back Creek, Dubling VA veecieiereeniiiiiiiioneeecinnnenn
Walker's Little Creek, Pulaski City, Va.
Big Moceasin Creek, Gate City, Va .
Perrow Mill Pond, Lyncbhburg, Va..
Indian Camp Creolk, Coleman Falls,
Branch of North Anua River, Hewlott, Va...
Walker Creek, New River, Va.oooveaorenn- .
Gunstock Croek, Big Island, Va..o.ocoooiiiiiiiiiiiiiii..
Black Creek, Radford, V. .ooveeieinieiiiiniiiiiien e .
Tate Run, Wythevillo, Voo . ooe i iiiaiae
South Jork of Reed Creek, Crocketts, Va . ....ocoooeiin..o.
South Fork of Reed Creelk, Wythevilie, Va...........o... ..
Stony Tork of Reed Creek, Wytheville, Va. . ...._..........
South I'ork of Recd Creck, Browning's Dam, Va............... .
Applicants in Virginit . ... oo oooeieiioiiiniiiaiiiiiai .
Meadow Branch, Cherry Run, W. Va. ... ... ... .
Trout and Meadow Runs, Romney, W. Va.. ..o oiilL.. ..
Laurel Run, Caldwell, W. Vi et iiiiiieiranraeacnaeaannann .-
Willow Grove Lake, Shonandoah Junction, W, Va......._...... ceel
Elk Creok, Clarksburg, W. Va.c..ooiienainnnnnn- ..
Applicants in West Virginia..
Augusto Nobre, Villa Daconde,
William Burgess & Co., Malvorn Wells,
Drof. . Vincigunerra, Rome, Italy

710, 000
. 20, (00
| 20, 000

k

,.

| Fryand |Adults and
|ﬂuv,;crlinga.
|

yearlings,

1,000
35,000
4, 980
6, 800
4, 080
5, ovu
10, 000
G, P6D
5, 060
500
500
500
500
200
500
500

Dr. R. Vandenhenden, Belginm ..., ... 10, 000
M. Raveret- Wattel, Focamp, Franco co.eeeeivieeeneeenea.., | 10, 000
S )

lack-spotted trout :

‘f'omichi Creelk, Parlin, Colo ........ veseeaene [ AU ;

St. Mary Lake, Idaho Springs, Colo .
¥all River, Idaho Springs, Colo........
Naylor Lake, Georgetown, Colo vaeeannenan ...l
Fryingpan Creek, on line of Colorado Midland Railwa;
Silver Lake, Dillon, Colo . ... oo o oaii il
Bledsoe Lake, Leadvillo,Colo eena. oo, | DO
Manunoth Lake and Creek and Middle and South Boulder I

creels, Contral City,Colo «.verneniiaiiiii e
Platte River, Grant, Colo...
Platto River, Slaght, Colo
Platte River, Bailey, Colo ..
Platte River, Crosson, Colo.....
Platte River, I’ine Grove, Colo. |-
Tlatte River, Builalo, Colo...... I
Platte River. Dome Rock, Colo..... h

Rio Grandoe River, Wagonwheel G'n);,-(-',"o-lb' .- SRR IR |

Eagle River, Borry Station, Colo ... oooieieiamannacnon il i

Tomichi Creok, Elko, Colo - oo ooiiviiieiiiiiiii i
Twin Lakes, in Lalke Connty, Colo...o..oiiaiiiii i,
Headwators of Baglo River, MeAlistor Bwitch, Colo......o..ooo . ...
Applicants in Colorado .. cocvovieovrnnniiiiiiiil
Spirit Lake, Rathdrum, Idaho «.coeneonaeeoon
Applicants in Idaho .. ..veeeireiiriiiiienenna

Agnes Lake, Brown, Mont .....ooeeneannaan..

Middlo Creek, Bozeman, Mont «...o.ooooooua.

Bridger Creek, Bozonman, Mont. . ...
Rocky Caunyon Creek, Bozeman, Mont.
Bitter Root River, Missonla, Mout
Applicants in Montana
Polo Creek, Deadwond, 8. Dak.... . .-
Custle Creolk, Hill City, 8. DaK. ..oovceeriieneneenennannns
Harney Poak Fish Lakes, Hill City, S, Dak... .oooeeoo....
Woods Lako, Rng)id City,S. Dak............ teecteiceniaons
Collins Springs, Dell Rapids, S. Dak........ ..
Applicants in South Dakota..........c.......
Applicants at Nashville, Tenn... e
Spokane River, Spokane, Wash. . .. .
Ifcnrt Lako, Sheridan, Wyo .oooooiaa ... A PR

5,000 |

20, 000
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Details of distribution—Continned.

Species and disposition. ! Lggs. ﬂlllégrili;:gs. A}(}‘l:]‘t]i‘l:'é:d
Brook trout : ; .
W. I', Whittier, Sisson, Cal H 0,000 cicieirienns cirnnnonnnns
E. C. Tallant, Sisson, Cal.... u,000 ..
Capt. A. Rogors, Sisson, Cal. b et eeeeaiiieceeenena
Clohescy Lake, Granito, Colo.. . PO
Quartz Creek, Pitkin, Colo..oeeee it eeneia e o

Littlo Ohio Croek, Ohio City,Colo...... ...l
North Fork of Cache Lapoudre Crook, Tio 8iding, Colo.
South Boulder and Mammoth creeks, Central City, Colo
Rio Grande River, Wagonwheol Gap, Colo....... ... .
Lomicht Creek, Buxton, Colo..cvveeeeninenneaeaeaiaaoe
East River, Crested Butto, Colo..
Mill Creek Lakes, Wolcott, Colo..

Eagle River, Red Cliff, Colo. e oo e e i i e -

Miﬁdlc Evergreen Lake, near Leadville, Colo.oeneenvoiiiiion o0 | 16, 600
Applicants in Colorado.... ceen . 9, 000
‘Lake San Cristoval, Lake City, Colo.. . 20, | een
Crystal River, Carbondale, Colo.... ..

Anderaon Luko, Monte Vista, Colo. . 10, 000

Snako River, Dillon, Colo . 10 0uY

Molas Lake, Silverton, Colo.. .. . .. 14, 000

1forn and Mecra creoks, Cotopa Jolo..... o 10, 000 - ..

Cache Lapoudro Creok, Fort Collins, Colo. .. 40, 000

White River, Ritle, Colo.......... ... ... . 10,000 ..

Sarles Lake, Rockwood, Colo. . | e 5,000 ..

Tark Lake, Monto Vista, Colo. . . 10, 000 |..

Eagle River, Barry Station, Colo............. . .. 25,000 |..

Dallas Rivor and Cow Crock, Ridgw solo. ceels . 10,000 1.

Spring Creok, Moutrose, Colo........ oo . .. . . 10, 060 ‘I

South Arkansas River, Salida, Colo. . 10,000 .
Fryingpan River, Norrie, Colo.....o.....o0 .. 41, 000

North Fork of Platte River, Iistobrools, Colo.. .. 10,000 |..

Platte River, Estebrook, Colo. ceeeeo oo iiieei i o . O, (00 1.

Platte liver, Deansbury, Colo. . .. 10, VY0

Platto River, Bailoy, Colo. ... . 5, 000

Platto River, Cassell, Colo .o...n... . 5,000 ..

South Platio River, Ferndale, Colo. . . 10, 000

Buflale Creolk, Buftalo, Colo. . o.oeeve it . . 10, 000
Rainbow Lake and Starbend Croels, Gunuison, Colo . . 10,000 |.
Elk Creok, Pine Grove, Colo. .o e s
Goneva Creok, Cassoll, Colo ..
Blood River, Breekenridgo, Colo..
North Fork of Sostth Platte Rivor, Slaghts, Co'o....
North York of South Platte River, Estobrook, Colo.
North Fork of South Platto Rivor, Wobster, Colo....
North Fork of Sonth Platte Rivoer, Chaseville, Colo ..
North Fork of South Platte River, Meadows, Colo .
North Fork of South Platte River, Brookside, Colo.
North 1ork of South Platte River, Crosson, Colo. ..
North York of South Platte Rivor, Cliff, Colo.......
North Jork of South Platte River, Dawson, Colo.
Mountain stream at Bailey, Colo.......... ...
North Fork of Geneva Creek, Cassell, Colo
Craig Creek, Estebrook, Colo..............
Lake and stroan at Monumeont, Colo .
Resorvoir at Jeflerson, Colo .
Beaver Creck, Aberdcon June .
Clear Creok, Silver Plumo, Colo oo.oo. ...
Half-moon Lake, Leadyville, Colo .
Deer Creek, Builey, Colo..........
East Rliver, Gunnison, Colo..........
‘Weat Marshail Creok, (Gunnison, Colo.
Silver Creek, Salidn, Coloeeeeean.. ..
Alder Crock, Alder,Colo .......
Kerby Creok, Villa Grove, Colo.
Union Creek, Malta, Colo..c.oeuueaa-nn
I:Iort-h Cloar Crock, Central City, Colo ...
South Boulder Creok, Central City, Colo...
Middle Bouldoer Creck, Central City, Colo .
Jdenny Lind Creek, Central City, Colo ...
Mammoth Creek, Central City. Colo. ..
Mammoth Lakos, Contral City, Colo.....
Tennessaco I'ork Creok, Leadvillo, Colo ....
West Aspetuck River, Now Milford, Conn
Fivo Mile River, South Norwalk, Conn.........
State Fish Commission, Windsor Locks, C
Blue Lakes, Shoshene, Idaho ...
Hawkes Crook, Westville, Ind..
Spring Branch, Laporte, Ind......
Spring Branch, South Bend, Ind..
S.I'Pim: Creck, Orchard, Iowa...... . ..
Silvor T.ake, Mount, Vernon, JOWi «eceeeeeeeceereaannereeamanns e N 2, 000
Baker, Baldwin, and Bigall brooks, Crosco, Low..ooveeieeeeiitoniaienneaes 10, 000
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Details of distribution—Continued.

Spocies and disposition.

Eggs.

Fry and : Adults and
fingerlings | yearlinga,

Brook trout—Continued.

Applicants in Iowa..... seesstesnies
Lake Anasagunticonk, Canton, Me.........
Varnum and Clearwater ponds, Farmington,
Water Cowpany Reservoir, Belfast, Me........
Old Mcadow Brook, Franklin Road, Me .....
Sandy and Half-moon brooks, Thorndike, Mo
Brewer Pond, Brewer Junction, Mo .........
Tributaries of Great Brook, Otis, Me......
Green Lake, Green Lake, Me ......
Oxford Lake, Rockland, Me ... ..
Field Pond, Brewor J unction, Me. ..
Lake George, Skowhegan, Mo .............
Narragaugus Pond, Franklin Road, Me ...
Thompson Poud, Oxtord, Mo ..............
Tunk Lake, Franklin Road, Me. .
Surry Yond, Lllsworth, Mo ......c.cooeneee
Branch Pond, Dedham, Me .
Flood Pond, étis. Me.......
Patten Poud, Ellsworth, Mo. ...
Bangor and Aroostook . R. Pond, ¢ Ys
Parmacheence Club, Camp Caribou, Mo. ...
Punchbowl Pond, Falmouth, Mass...........
Hicks aud Purgatory ponds, Millbury, Mass.
Mountain Rock Brook, Lowell, Mass ........
Dunklin Hole, Dedham, Mass.......coccnntn
‘Wilson Creek, Dedham, Maas. ..
Pawessett Pond, Dedham, Mass
Trule Birook, Lowell, Mass .....
A{)plicunts in Massachusotts.
Allen Creek, Brouson, Mich .. .
Paint Creek, Ypsilanti, Mich.............c0
Spring Brook, Chesaving, Mich..............
Sturgeon River, Gaylord, Mich ..............
Au Sable River, Grayling, Mich.............
McMaster Creek, Onaway, Mich.............
Hays Creek, Grass Lako, Mich ..............
Brule River, Iron County, Mich... .........
Iron and Brule rivers, Iron County, Mich ...
Washington River, Isle Royalo, Mich .......
Applicants in Michigan........
North Branch of Sunrise RRi
Poplar River, Lutson, Minn .. .
Money Creek, Lamoille, Minfi.............
Pleasant Valley Creek, Lumoille, Minn......
Rush River, Winona, Minn..................
Spring Brook, Northtleld, Minn..............
Colquet River, Duluth, Minn................

Fivo Springs, Lamoille, Minn ......................
Little Knife River and Silver Creck, Two Ilarbors, Minn..
Knife River, in St. Louis County, Minn ...........

Warm Boar Lake, Red Blufl, Mont........
0dcll Creek, Red Bluft, Mont..............
Cottonwood Creek, Bozeman, Mont .......
I'rail Creck, Bozeman, Mont

A}i:plicnnt,n in Montana ......
J.F. Comese, Missoula, Mont

Spring Brook and Lakes, Omaha, Nebr..
Spring Brook, Bast Grafton, N.H .......

Christine Lake, Stark, N.H...ooooeiieiianinnine

Merrimac Connty Fish and Game League, Concor

State Fish Commission, Ashland, N.H ......
A. M. Bigelow, Branchville, N.J.......
Wm. Libbey, Princeton, N.J ... .

Charlotte Creek, Onoonta, N. Y.
Otego Crook, Oneonta, N. Y...
Crandall Brook, Greene, N. Y...
Tioughknioga River, Do Ruyter, N.Y......
Big Brook, Adumns Conter, N. Y ...........
Montfreddy Brook, Syracuse, N. Y
Shinglokill Crock, Cairo,N. Y.....c.........
Springbrook, Heartedale, N.Y ..............
Cooper Brook, Peckskill, N.Y.. .

Moyer Creok, Frankfort, N. Y..
Trout Brook, Dexter, N. Y................
Horseshoo LPond, Horseshoe Pond, N, Y..
Littlo Mongo River, Malone, N.Y........
Applicants in Now York..........
Brushy I'ork of Licking River, N
Mad Kiver, West Liberty, Ohio..
Mac-a-cheo Run, West Liberty, O

1,700
1v, 000 |.
16, 000 |.
5,000 |.

P A <

4,000 |
5,000 |,



REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Details of distribution—Continued.

CXVII

Species and disposition.

Eggs.

Fry and "Adults and
fingerlings. yearlings.

Brook trout—Continued.
Applicants_in Ohjo......
Strannhan Brothers, Hiram ¢
Bear Creek, Medford, Oreg . ..
Pine Creek, Hood River, Oreg ..........
Panther Creek, Carlton, Orog .
Applicants in Pennsylvania. . ool
Pino, Spruce, and aker runs, near Snowshoe, I’a ...
Coclmmimny Brook, Wooed River Junction, R. I......
Woods Lake, Rapid City, S. Duk
Applicants in South Dakotn........couee
Parley Canyon, Salt Lake City,
Silver Islet Lakos, Park City, Utah.oooooooiiiiaaeaoon.
Applicants in Utah.......oooiiiaiioa.
State 1'ish Commission, Salt Lake City, Utah.....
Grant Hampton, Salt Lake City, Utah..... ...,
Joseph 1. Tuck, Salt Lake City, Utah................
L. C. Miller, Salt Lake City, Utal......
Ldward McGurrin, Salt Lake City, Utah..
A. T. Godbe, Salt Lake City, Utah ......
W. E. Miller, Salt Lake City, Utah..
J. H. Lundy, Salt Luke City, Utah....
George Munning, Salt Lake City, Utah
G. J. Lund, Sugar Loaf, Utah............
Caledonia Club Pond, St. Johnsbury, Vt..
Tucker lirook, Woodstock, Vt..........
Pico Pond, Sherburne, Vt..............
Holland Pond, LEust Holland, Vt...........coaiaoa..
Griflith Pond, Danby, Vt..............
Tairbanks Pond, St.Johnsbury, Vt....

Cnsl)iun Lake, Greensboro, Vt........

Darling Pond, Groton, Vt...... ceee

SpriniIBruok, Morrisville, Vt. ceen

Lake Mitchell, Sharon, Vt..... ceea P
Sleeper River, St. Johnsbury, Vt. ...
Applicants in VOrmoDteeeeee oeeeeaceareeanaesaacanceas
Hon. 'I'. N. Vail, Lyndounville, Vt. ... ...
State Fish Commission, Colebrook, N. H...............

Caldwell and Little Spokane orecks, Spokano, Wash ..
Luke, Now Whatcom, Wash .

Apﬁ»licnm, at Orilla, Wash .
F.H. Couk, SKOkuuo. Wash
North Branch of Oconto River, Lakewood,
Black Qak Lake, State Line, Wis..coooooaeeooiaoa..o
Plovor River, Wausau, Wis...cooeeen...
Applicants in Wisconsin.... .
Dome Lake, Sheridan, Wyo.... .. .
E. A. Schrodeor, Silesin. Austria......co.coooiiiiiiiiiiioe
Wm. Burgess & Co., Malvern Woells, England
Swiss Governmont, Switzerland ........c..... reeriraans

Stato Iish Commission, Windsor Locks, Conn.........co...o..
Spring Pond, Lanier Heights, D. C........ rereeeeann .
Geo. W, Rea, Arangee, Idaho ...........
Hudson Lake, South Bend,Ind .........
Clear Lake, Clear Lake, Iowa ..
Storm Lake, Storm Lake, Iown
Spirit Lake, Spirit Lake, Iowa..
Lake Okoboji, Spirit Lake, Iowa
Silver Lake, Lake Park, Iowa....
Applicants In JowWa.ccveeiceevnrnnannnns
State I'ish Comminsion, Enfleld, Mo ...
Rocky Pond, Otis, M@ «-ecneeeeeeannn- ..
Phillipa Pond, Dedbam, M6..eeeeeeeeeeneareeeneansen
Applicants in Maine . ..... eteeeceiacaneeian
Green Lake, Kllaworth, Me.....cooovvvereanneennn..
Stato ¥ish Commission, Winchester, Mags.........-.
Round Lake, Hanover, Mich...o.c.cvveeeesanennnnn--
Lake Huron, Alpena, Mioh .. .ccocveeeeameeieannns
Lake Huron, off Thunder Bay Island, Mich .
Lnko Huron, off Sugar Island, Mich........
Lnke Michigan, Charlevoix, Mich ......
Puko Miohigan, Manistigue, Mich.eeeeeeveeeeenannas
Tine Lake, Charlevoix, Mich .. -
Lwin Lakes, \West Harrisonville,
Coon Lake, Hale Lake, Mich......
L;'ooked Lake, Lake Goorge, Mich
B ttle Star Lake, Baldwin, Mich. ...
Butnnm Lake, Baldwin, Mich ........
s ray Lake, Baldwin, Mich...cveeenn...n
tralts of Mackinac, Mackinaw City, Mic

....... 10,000 :.

9,870 |.
36, 000 |.
15, 000 |.

3189, 300

300, 000
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Details of distribution—Continned.

Species aud disposition. Lggs. Iﬁnlzvxzs}rlxllllll;;ls ‘;ﬂ:x]ff'n;;d

Lake trout—Continued. | |

Straits of Mackinac, Cheboygan, Mich.ceasaevreeenaiianiinenecfoecseaneane. 400,000 .....oei.aan
Long Lako, near Alpeua, Mich ........ .- . 5,000 . -
Lako Superior, Grand Marais, Mich. .- .. 400,000 .

Lake Supcrior, Long Point, Mich....... 120,000 ...

Lake Superior, Washington Harbor, Mic 120,000 ...

Lalo Superior, Fisherman's Yome, Mich. 120,000 ;...

Lake Superior, oft Wright Island, Mich. 120, 000 I

Lako Superior, Rock Harbor, Mich...... 120, 000

Lake Superior, Chii‘rpown Harbor, Mich. 120, 000

Lake Superior, off ¥ish Island, Mich .. 120, 000 ;.

Lake Saperior, ‘Tobin Harbor, Mich .. 120, 000 |

240, 000

Lake Superior, Todds Harbor, Mich.
500, 00U

Lake Superior, Ontonagon, Aich ...
Crooked Lake, Lako Station, Mich.

Hamlin Lake, Baldwin, Mich... 5,000 .
Townsend Lako, Baldwin, Mich. 3,500 |
Mench Lake, Baldwin, Mich... G, 5u0
Cashiren Lake, Baldwin, Mich ......... 7, 000
St. Mary Lake, Sault Ste. Marie, Mich. 400, 000 |
Black Bear Lake, Carlton, Minu..... 25,000 1
Lako Superior, Chicago Bay, Minn .. 240, 000
Lake Superior, Grun(f’]‘ormgm Minn.. 240, 000
Lake Suporior, Girand Murais, Miun. 240, 000
Lake Superior, Poplar River, Minn.. 244, VOV
Lake Superior, Beaver Bay, Miun ... 241, 000
Lake Supoerior, Two Harbors, Minn . 240, 000
Lake Superior, French River, Minn. 240, 000
Lako Suporior, Dulath, Minn........ 8, 60 |
Wilson Bay, near Cape Vincent, N. Y. 114, 481

Lake Ontario, oft Capo Vineent, N. Y.
Y

Lake Ontario, off Grenadier Jsland, 805, 150
N.Y .

...... .. 18, 640

Luko Oacida, Sylvan Boach, .
Henrty Davidson, Old Forge, N.Y . . 200, 000 feoeialnllnt -
Lake Erie, Put-in Bay, Ohio...... Y PO 008, KUY .
Queens River, Kingston, R, I.. . 8000 ..
Lako lendrick, White, 8. Dak 20,000 .
Applicants at Kimball, 8. Dak .. 8,000 :.
Derby Pond, Derby, Vt... 4, 800
Derby Pond, Newport, Vt H, 000
Salem Pond, Derby, Vt...... . 5,000 .
Lake Dunmore, Salisbury, Vit oooooooiee i 4,000
State Fish Commission, Roxbury, Vt.... 200,000 ... .aena..
State IFish Commission, Colebrook, N, H.. , 100,000 ...........
Lake Michigan, Shoboygan, Wis ..ot ceeeeeeees 350, 000
Laku Superior, Bark Point, Wis .- 240, 060
Lake Superior, Sand Island, Wis ... 240, 000
Lake Superior, Raspherry Bay, Wis. 240, 000
Lake Superior, Oak Island, Wis........ 240, 000
Lako Superior, Magdelona Island, Wis ... 480, 000 .
Lako Superior, near Lizard Island, Cunada . . 17,250 |
Lake Superior, Port Arthur, Canada....... R SO 240, 000
Swiss (iovernment, Switzerland..... tecreescesemarrae e 100,000 Ioovveenee o i
TOLAL. o e v eemmcecuaaccecsenssnoasaneneoesacanmamamanannas 1,085,000 12,521,210 i............

Seotch sea trovi:

Alamoosook Lake, Orland, Mo . 1,489
Now England Sportmen’s Association, Boston, Mass «..voeoeeefioiannnnmeer ceoeeennenn- : 100
Total..coveernniinannnnas IR R G 1,589

Yellowe-fin trout : H
Lowcdr T'win Lakes, in Lake County, Colo «....cocviiiiiiai i ]eeaeanen. 7,600 o

Golden trout:
Tributaries of Great Brook, Otis, Mo..cceieioreeenes
Alligator Lake, Ellsworth Falls, Me.
Holbrook Pond, Holden, Me ..

Stato Fish Cominission, Momnouth, Me . -
Stato Fish Commission, Auburi, Me ..oveeiiuriiateiiearacasass

B Y T AR
Grayling : .
Elk Creek, near Red Rock Lake, Mont

Whitefish : I
I.aXe Huron, near Can Buoy, Mich ..
Clear Lake, Valentine, Mich.......... ..
Lake Huron, near Thunder Bay Island, Mich . 1, 600, 000 |
Lake Huron, near Scarecrow Island, Mich .. 2,000, 000 .. .
Lako Huron, noar Sugar Island, Mich.eeoenoeo v iiinns [ PO 2,000,000 )....... ceees

b 2,000,000 ...,
‘ 500,000 .. .
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Details of distribution—Continued.

Spocies and disposition.

Whitefish—Continued.

Luake Snperior, Grace Harbor, Mich .... ces

Stato Fish Commission, Ashland, N, 11 .
Luke Erio, near Put-in Bay, Ohjo.......
Lake Iivie, Port Clinton, Ohio ..........

Luko Erig, Ottawa City, Ohio......... erereanenen
11 718 IR

Dike perch:
$t. Lawrence River, near Cape Vincont, N.

.............. 200, 000 ; 88, 488, 000

Eggs.

........... | 56, 999, 000 |.
17,720, 000
5§, B8O, 000

CXIX

Fry and | Adults and

'fingerlings.| yearlings.
.......................... 98, 000
200,000 L. L

9, 243,750 ;.

Raquetto River, Potsdan, N Y 800. 000 |.
Lako Erie, Put-in Bay,Ohio.......... 60, 790, 000 |.
Lako Erip, Port Clinton, Obio ! 10, 320, 00¢
7 U VUUUUEUUUUR SRS ISR 181,158,760 ......cooon
Lake hcr‘rt‘ng: X . . —_—
Lako Erie, Put-in Bay, Olido. ... ... g N 15,050,000 |.eeenennen.n
Lake Erie, Port Clinton, Ohjo .......... Ceteeracerecaaeaiaaaany [rerreeeee s 3,021000 (..ol ienane
B 713 N | 18,870,000 [...vvevennen
. i Adults |. Adults
Speeivs nnd digpositiou, and | Species and dispoesition. and
yoarlings.':| - yoarlings.
—_ ; e e e S ee——
Black baas, large-mouth : : ! Black bass, large-mouth—Continned. :
Clear Croek, Winslow, Arlz..cocoeaes 200 .. Applicants at Vinton, lowa.......... 100
Rugervoir, ‘Tucson, Ariz.............. 100 . Arkansas River, Great Bend, Kans... 100
Woodrut Fish Lake, Holbrook, Ariz. 100 | Eurcka Lake, Manhattan, Kans._.... 82
Applicants in Arizona 260 ! Carmichal Lake, Dodge City, Kans 100
Quachita River, anro'n.ce..gl:l‘(..'.:::: 200 Crystal Lako, Lénven'wm't.h,’I(nns..... 50
&lmchlimi Ri\;(;r, jl\rk:ulclph}u, Ark... 200 {“O{ust- gm'k Lako, .»Inchison, l\;uns... Gg
Jlear Lalko, Mayflower, Ark......... 200 "alley View Lake, Lawrenee, Kans.. 4
:;‘;ilvor}Spri;'x s Mill Pond, Rogors, Ark 200 . - McDowell Creek, Manhattan, Kans... 70
: Fi g X s s c ar
otaas Sulphur Springs, Liwronoo |y | R S RIS Sy A T
Snlm(.\ River, Benton, Ark.... 200 Buckner Crevk, Jotmore. Kans....... 700
Applicants in Arkansas.............. 1,160 Pawneo Creok, Burdett, Kans ........ 150
Lake Marin, Cucharn Junction, Colo. 300 i Lake Chanute, Olathe, Kans. ... 25
Applicnnts in Las Animas, Colo...... 100 Deer Creok, Atchison, Kana..... 30
Little River, Soymour, Conn......... 200 t Applicants in Wansas........... 1, 555
Brandywino Luko, Wilmington, Dol . 400 Lako Gabricl, Holt, Ky . 50
Els‘? (;hﬂ; l‘,nli;), (){lrl.\;lo, ]]I: .o ;gg {;}tt}lﬁlggivorigi()pkli]nn;'ille, Ky .coeenn 3(518
ake Zurich, Barrington, | c ver, Danvillo, Ky...oo....ooee
Mill Pond, Charleston, I, .. 100 ‘ Natural Bridge Lake, Nu)tuml Bridge,
(‘J’ux'million Riivor,ll):lm\'illIc,kIll.. . 450 VI}y A T A P T 80
Sryatal Springs Lake, Jackson Nolin Creelt, Hodgensvillo, Ky.. . 50
i .Ig.. eeeeeanaes 100 ,|! Lako Ellerslio, Lexington, Ky........ 100
Iltinois Ceutral R. R. Co.'s Lovor's Lake, Hardenburg, Ky . 50
Monoo, Il auooiiienaieaaieoannnns 150 Waterworks Reservoir, Junction 1
}‘g ClnixioLLukko, Ed \\'zu}-dnl\ﬂllo, m 190 | S City, Ky ..... R 50
Channel Lake, Antioeh, ITH. ... ......0 50 Stony Creok, Paris, Ky 50
Kishwaukco 1'(ivo.r, Iolvedore, 11l 100 - Rockbridge Lake, Lawroncoburg, Ky. 50
Den Dinings Kiver, Des Platags, 1| 100 | Qo L Batnont, ey | 0
' ke, W [ | PR s 3 duc Y eeeeancanns 3
gpp]li(;:nlt;s il{VIllinois i..]..'. .- ... 4;5 .| TFennessy Lake, Culvortson Station, -
agle Lake, Warsaw,Ind .. 0 | £ R EETTPRTR PR
Kent, Pond, Kentland, Ind.. 250 || Applicants in Kentucky .. .. 480
Mill Pond, Kingsbury, Ind . 300 Duck Pond, Crownaville, Md.. 100
Indian Crock, Bossert, Ind. 25 Gunpowdor River, Parkton, Md 200
Mill Pond, Kingsland, Ind.. 195 1|  Gunpowdor River, Alesia, Md. 200
%3{&??&1( Br'gthrd, 1Ind i ;5 ! gntuxor}{, Ri\ior. l{,:mro\l’.':;ﬂd. .. . .2‘283
1ite River, Tannelton, In 5 eorge Run, Parkton, Md ...........
White River, Bedford, Ind... . 25 | Keeney's Mill Pond, Freeland, Md ... 200
I(futfhlrin Cmgl& Bn{li‘or(l. Ind.....c.... 2:5 || Littlo and Bi% Youghiogheny River,
entherw ud.....] 50 |  Oakland, Md ..cacicienaeaieennns 500
Buck ?Jl;‘:tol?,( lw)l;(:,ol({'itliféi'l:rigldl u d ..... ’z’g I’Ag’(:};l::(l‘,"]lilz‘(:r, Woodmont, Md .. 1, .;?lo
Waterworks Lake, Boonoville, Ind ... 25 | Itock Crook, Konsington, Md......... 470
Pino Creok, Walkerton, Ind .....o.o.. 300 i State ¥ish Commission, Baltimore,
}tgc?ityLLs]z(ko.ll’l)inl}mtii). Ilmll. ceveniens 880 | AMd ............... oot PG
tagle Lake, Eaglo Lake, Ind .. ....... 205 pplicants in Maryland ......... 250
Cedar Lake, Cedar Lake, Ind..... s 800 Scargo Lake, anmyouth. Mass. ....... 200
akeo James, Angola, Ind............. 480 Elbow Pond, Buzzards Bay, Mass ... 410
Uppor Salt Creek, Bedford. Ind...... 25 New England Sportamen’s Associa-
Fﬂl ing Run Creek, Now Albany, Ind. 50 tion. Boaton, Ma8....coevcaerennnns 10
s;ﬂ‘gnuon Lake, Kuightatown, Ind... 200 || Black River. Choboygan, Micl....... 100
Axslk»lﬁmf‘ li(ex}dnllilvmo, Ind.ceennnnn . 339 | :}z:g I,Ia:ku, Evart, Miiil ............... mg
rants in Indian .....cooveennnt 095 no Lake, Dotroit, Mich............. 16
iipplicm;ts in Indian Territory ...... "400 Hamlin Lake, Luddington, Mich ... 50
If“’“ River, Iowa City, Towa . 100 Pleasant Lako, Leslio, Mich ceeue.onn | 400
PPHCANTS I JOWR. o.asssennnercecnss 100 Round Lake, Hanover, Mioh ..... vere 400
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Details of distribution— Continued.

i Adults

i Adults I
Specica and disposition. ' and :| Species and disposition. and
;yezlr]iugs. yearlings.
1
Black bass, large-mouth—Continued. l Black bass, large-mouth—Continued.
Cass River, Marlette, Mich..... 100 | Yellow Creek, Cave Mills, Tenn...... i 100
Baso Lake, Dexter, Mich ... 130 Big Pigeon River, Newport, Toon... | 100
Applicants at Ypsilanti, Mic 150 Hill's Creel, McMinn\'ino. Tenn ..... ! 100
Clear Lake, Waseca, Minn ....... 300 Elk River, Fayotteville, Teun........ 100
Silver Lake, Battle Lake, Minn .. 100 Littlo Pigeon River, Knoxville, T'enn. 200
Lake Tetonka, Waterville, Minn . 300 Cane Creek, Fayettovillo, Tonn ._.... 100
Cariboun Lake, Duluth, Minn..... 5 Corley Creek, Mae, Tenn............. 100
Twin Lakes, Kansas City, Mo 50 Mill PPond, Astna, Tenn..... 100
Branch of Wilson Creek, Springfield, Spring Brook, Doyal, Tenn 70
................................. 00 Chickamaugs Lake, Chuttanocoga,
Sac and James rivers, Springtfield, B T 100
B € O 300 Greon Lake, Chattanooga, Tenn...... 100
Silver Lake, Cedar Gap, Mo ...... . 100 Short Croeck and Pigeon Roost Creok,
Reservoir, Moberly, Mo .......... 200 |: Cookeville, 16Dl “....ccecnaeann.... 200
Five Milo Creek, Joplin, Mo, ..... . 100 | Clear Tork River, Rugby Road,
Valle Lake, Ste. Genavieve, Mo....... 600 Tenn . 100
Dry Fork Creek, Curthage,Mo....... 200 |© Big Spring Cre
White River, Forsyth,Mo............ 185 | Tenn 100
Applicants in Missouri.. .. 700 ! Little Sequachee River, Sequaches,
Applicants in Nebraska. 130 i TN . e eeetan i iiceeenenes 100
Lake Hepatcong, Mount ngton, Applicants in Teunessco. ...... . 396
N.J.... 200 Sweeotwater Creck, Miami, Tex. . 500
C.A.Shriver, Statefishcommissioner, i' Timbor Lakes, Clarendon, Tex . . 100
Jersey City, N. J ..o 2,000 | Paloduro Creek, Amarillo, Tex....... 200
Applicants in New Jersey «.oo..o.... 15¢ li  Comal Springand River, New Braun-
Puloduro Canyon Creck, Salt Lake, fels, ToxX ...ooieeiiieaniiiaan. 450
PP 1. 200 | Groesheck Creek, Quannal, T'ex . 50
Applicants in New Mexico.. 300 | Lee Creek, Miami, Tex....... 300
Greenwood Lalke, Orange Co., N. .. 8¢o Ranner Springs, Buflalo, To 100
Summit A ve.Lake, Greensboro, N.C.. 150 [ Lampasas River, Lampasas, Tex. 400
Chockoyotte Creck, Weldon, N.C.... 100 ’ Cuttish Lake, Tylor, Tex .oa...... 200
Poplar iako, Reldsville, N.C ... .. 150 Chapman Lake, Fort Worth, T'ex 150
Rocky Creelk, Statesville, N. C. 100 | Oakland Lake, Denton, Tex...... 200
Applicants at Asheville, N.C ........ 100 |, Tucker Lake, I'yler, Tex....... 200
Square Butte Creek, Mandan. N. Dak. 250 |, Lake Park Lake, Tyler, Tex ..... 200
Deovil Lake, Devil Lake, N. Dak ...... 260 i Sulphur Branch, Rockland, Tox 100
Spirit Wood Lake,Jamestown, N.Dak 800 | Reservoir, Tioga, Tex .. 150
Park Lake, Mayville, N. Dak.......... 100 Houston and “l'exas
Lake Metigoshe, Bottineau, N. Dak.... 180 | Pond, Bremond, T'oxX................ 367
Willow Lake, Rolla, N, Dak........... 75 || Walton Lake, Granger, Tox...... 7%
Lake Irvine, Church Ferry, N. Dak. .. 185 Coucho River, San Angelo, Tex ...... 250
Rise Lake, Minot, N. Dak...... . 100 || Saata Clare Creek, Marion, Tex ...... 200
Minnehaba Lake, Rolln, N, Dak . 100 Menger Creck, Boerne, Lex .......... 100
Minoral Springs, Rolla, N. Dak 50 [ T ossil Credk, Fort Worth, Tox....... 150
Sheyenne River, Valley City, N. Dak.. a | Hurst Lake, Fort Worth, Tex........ 250
Long Lake, Bismarek, N. Dak ........ 100 | Russell Creek, Miami, 'I'ex........... 200
Church Sg{rinf. Inkster, N. Dak.. 50 Spring Creek, San Angelo, Tex....... 200
Stump Lake, Lakota, N. Dak..... 260 || Lako Como, Fort Worth, Tox........ 300
Anpplicants at Davenport, N, Dak..... 200 || Trinity River, ¥Yort Worth, Tex...... 550
Cliff Lake, Springtield, Olio.......... 100 Clear Crook, Fort Worth, Tex . 100
Lake Idlewild, Konton,Ohio ......... 100 Turkey Creek, Cline, Tex... 100
Tuscarawas River, Zoar, Ohio........ 150 | Sabinal River, Sabinal, Tex. 200
Rosemoor Lake, Oxford, Ohio ........ 50 Chaptico Lake, Marshall, Tex. . 150
Stillwator Creek, Troy, Ohfo..... .. 100 Sue Bolle Lake, Marshall, Tex....... 150
Crystal Lake, Raveuns, dhio ........ 100 | Elmondorf Lake, San Antonio, Tex.. 150
Olantangy River, Mt. Gilead, Jlo.... 150 Spivey Lake, Korens, Lex..... 200
Lake Epworth, Bethesda, Ohio ....... 50 | Fin aund Feather Cluly's Lake,
Hocking River, Athens, Qhjo......... 160 T} 150
Clear Fork Creek, Bellville, Ohio..... 100 San Felipe Creek, Del Rio, "I 100
Congress Lake, Congress Lake, Ohio. . 150 |i  San Antonio River, Floresville 300
Wyoga Lake, 6uynﬁogn Julls, Ohio.. 100 |' Lake Lonise, Brenham, Tex.......... 100
Applicants in Ohio........cceenunn... 986 Leonn and Nucces rivers, Uvalde,
Sgrin Branch, North Enid, Okla..... 100 B 200
Cheadle Creelk, Guthrio, Okla......... 100 Bow Spring Lake, West, Tox. . 175
Mosquito Croek, Higgins, Okla. 100 | Lake MceDonnld, Austin, Tex . 6o
Canadian River, Shawneo, Okla 100 |' Richland Creak, Brownwood, T'ex. 200
Spring Lake, Woodward, Okla . 100 Tidoroni Creck, Alice, Tex...... .. 150
Applicants in Oklahoma....... 2,000 Mill Pond, Dallas, Tex............... 100
York Pond, Kingston, R.I............ 500 8San Antonio River, San A ntouio, T'ex. 225
Charles W. Willard, State finh coni- ' Houaton and Texas Central . . Co.
missioner, Westerly, R.I........... 500 | Pond, Allen, TeX.e.oaaiieinen e nn 166
Maschang Pond, Westerly, R.I....... 300 Houston and ‘Loxas Central R. R. Co.
Sheldon RReserve Pand, Sheldon, S. C.. 100 Pond, Richland, Tex............... 167
Castle Hill RReserve I’ond, Yemassece, San Miguel Creok, PPearsall, Tex. 7™
S.C...... TR T T PO 100 Reservoir, Banquetto, Lex....... 150
Applicants in South Carolina........ 300 | Guadaloupe River, Kerrville, " 150
Wautauga River, Johnson City, I'enn. 100 |  Hines Springs, Buiffalo, Tex 100
French Broad River, Del Rio, T'enn. . . 100 |1  Llano River, Llano, Tex 150
Spring Lake, Temploton, Tenn ...... 50 Cloveland Lake, Sugariand, Tex...... 75
Su’}plllll‘ Fork Creek, Cedar Hill, | Comanche Creek, Marathon, Tex ..... 100
OOl .ccssecacccsanerccacnse ITTERETS 450 Barton Creek, Clarendon, Yex........ 350
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Details of distribution—Continued.

CXXI

- Adults
Species and disposition, i and
yearlings.
Black bass, large-mouth—Continued.

Meding River, Meding, Tex............ 150
Terra Blanco Creck, Amarillo, Tox ...| 100
Amarillo Creek, Amarillo, Tex .. 150
Spring Creek, Amarillo, Tex..... . " 100
Alumositas Creek, Channing, Tex .... 150
Trinity River Lakos, Palestine, Teox.. 300
Cheyenue Creck, Channing, Tex . 100
Rita Blanco Cresk, Channing, Te> 160
Clear Crovk, Hompstead, Tex.. 160
Cedar Lakoe, Palestine, Tox 150
Bu(tulo Springs Creek, Texline, Tox .. 150
Dripping Springs Creek, Channing,

TOX.evineacaan seeesmceacsacassacsane 150
Guadaloupe River, Comfort, Tox ..... 300
Majores Creek, Channing, Tox........ 150
Truxillo Creok, Channing, Tox.. . 150
Mill Pond, Llano, Tox...\..... 150
Turkoy Creek, 'Laylor, Tex.. . 300
Groesbeck Creek, Quannah, Tox .. 100
Old River Lake, Chapel Hill, Tox . 200
Pridham Lake, Cnero, Tex ...-....... 100
Little Rove Creek, Higgins, Tox.. 150
Ocean Lake, Wills Point, Tex... 100
Goose Lake, Wills Point, Tex . 100
Kelloy Creek. Yoakum, Tex .......... 200
Palestine Club's Lake, Palestine, Tox. 100
Fort Worth and Denver City R. R.

Co. Pond, Bellevite, Tox ..oame.oooon 200
TFort Worth and Denver City R. IR,

Co. Pond, Quannah, Tex ............ 200
Tort Worth and Denver City R. R.

Co. Poud, Wichita Falls, Tex....... 200
Elm Creek, Gainesville, Tex. .. 100
Apyplicantsin Texas......... 14,730
Sabin Lalke, Xast Calais, Vt . ... 450
Rappahnnnock River, Fredericks.

DUPE, Vil eiiiniiaeeiaieeannnns 300
Linnwood Lake, Pulaski City, Va 100
Ayplicuntu in Virginia....c.oonaio.n. 800
West Fork of Monongahela River,

Clarkaburg, W.Va . co.ooeeneanan.. 300
Severus Lako, Minong, Wis 250
Powankee Lake, Waunkeshn, Wis. 800
Elbow ILake, Amborg, Wis ........... 250
Wisconsin Central R. R. Co. Pond,

Waupaca, Wis.............. ... 1, 000
C. Grilsenbeck, Monterey, Moxico. ... 3u0

Black bass, small-mouth:
Potomae River, Woodmont, Md
Elbow Lake, Buzzard Bay, Mass .....
Waterworks Reservoir,” Norwalk,

Ohio
C. W. Willard, State fish commis-
sioner, Weaterly, R.1........
Applicants in T'onnessoe
Shenandoal River, Overall, Va..

Orappie:

Applicant at Wilmington, Del .
Applicants in 1linois.....

ake Mario, Antioch, 111 ..
Tudian Croek, Bossert, Ind.
Salt Creok, Bedford, Ind
White River, Tunnelton, Ind..
Guthrie Crook, Redford, Ind
Leathorwood Creek, Bedford, Ind....
Back Crock, IFort Ritner, Ind

aterworks Lake, Booneville, Ind...
\yhito River, Bedford, Ind.coeeeennn..
Upper Saly Creek, B3odford, Ind
Applicants in Indiann
Iowa River, Iowa City, Iown..
Applicant at Vinton, Town
Crystal Lake, Leavenworth, Kans. ...
Eurcka Lake, Manhattan, Kans

Alfalfs Lake, Wichita, Kuus

I
i

h

Spocies and diaposition.

Crappie—Continuod.
Lukoe Chanutoe, Olathe, Kans. ..
Applicants in Kansas ......o.oeene
l“(il_lll(,‘ss(!y Lake, Culvertson Station,
Ly
Applicants in KXentucky
Amity Lako, Duluth, Minn
Applieant at Kansas City, Mo ...
Poplar Lake, Reidsvillo, N.C,
Sguaro Butte Creek, Mandan, N. Dak
Willow Lake, Rolla, N. Dak .
Lake Irvine, Church Ferry, N.
Applicant at Davenport, N. Dak
Sheldon Reserve ond, Sheldon, S, C.
Applicant at Bennottsvilly, S. C
Duteh Rivor, Columbus, L'enn.
Applicants in Tennossce
San Marcos River, San Marcos, *
Mt‘,\,mluwbrnok Creok, Charlottesvil
a

| Sunfish:

Shaker Lake, Cleveland, Ohio........
Rock bass: :
Clear Creek, Winslow, Ariz.........
Reservoir, Tucson, Ariz
Applicants in Arkansas ..
Vanno Lake, Wagoner, Ind.
Applicants in Indian LCerritory
Pawneo River, Larned, Kans. ..
Applicantsin Kansas ..........
Lake Ellorslie, Loxington, Ky .
A‘))plicunt in Marylund
White River, Forsythe, Mo..
Applicants in Missouri
Reservoir, Elsle, Nebr
Lake Avalon, Eddy, N.Moex.
Chockoyotto Creek, Weldon, N. C.
Cross Creek, l"nyoltn\'illu, N.C..
Beavor Croek, IFaycttevillo, N. C
Applicants in North Carolina
Chippowa Lake, Chippewa Lake, Obio.
Olantangy River, Mount Gilead, Obio.
Shaker tu](e Clovoland, Obio
\Vntor\\'orks&tcserv‘r, Norwalk,Ohjo.
Applicants in Ohio
Spring Branch, North Enid, Okla
Divers Lake, North Enid, Okla.
Ivanhoe Lako, Shattuck, Okla..
S})ring Creok, Sand Creek, Okla
Moers Creek, Mangum, Okla . ..
Applicants inOkluhomna
Concstoga Creck, Reading, I’a....
T.ake Poponoving, Bethlehew, Pa.
Jacobs Cresk, Connellsville, Pa
Conocochoaguo Creek, Morcersburg,

eeeeensaennnccncussennessansenns
Middle Creok, Selinsgrovo, Pa..

Middle Creek, Middleburg, Pa..
Ridley Crock, Nudiu, Pa
(Jox’mcochcnguo Creok, Chambersbhurg,’

Y
Schuylkill River, Norristown, Pa.....
Perkiomen Creolk, Norristown, Pa... ‘
Lake Rowena, Cresson, Pa .

Witmer Run, Berwindals, Pa.
Clover Creok.Johnstown, Pa ..
Penn Line Creck, Penn Line, Pa
Applicants in Pennsylvanin ...
Broolk PPond, Rockhill,S. C ...
Applicants in South Caroling ..
Sholl Creock, Elizabethton, Tenn.
Yeollow Creek, Cave Mills, Tenn.
Littlo River, Xnoxvillo, Tenn.
Crooked Crook, Notime, Yonn.
Applicants in Tenncasoe
Grl't!ulaloupe River, Nuw HBrvaunfols,

ox
Elmondorf Lako, San Antonio, Tox.|

Adults
and
yearlings.

350
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Details of distribution—Continued.

Adults

Adults
Species and disposition. and Species and disposition. and
yoarlings. Iyeurlings.
Rock bass~Continned. Strawberry bass—Continued.
Balcomes Creek, Sun Antonio, Tex . 200 Saline River, Bonton, Ark...c..oa... 400
Llano River, Llano, Tex.......... 200 | Applicant at Ozark, Avk -........... 200
(Guadalupe River, Ganahl, Tex 200 Buckhorn Lake, Wynuewood, Ind. " 500
Lake Julia, Houston, ‘Lex..... . 200 - Applicant at Ardmors, Ind. L. 200
Applicants in Texas..... [ 2,350 Applicantsat Sewell, lowa .. .. 100
Buffalo Lick Run, Winchester, Va.. 100 Applicant at Upton, Ky.............. 242
Carter Run, Warrenton, Va......... 160 Sacund James rivers, Springfield, Mo. 300
Applicants in Virginia..... 4 1,150 Tive-mile Creclt, Joplin, Mo.......... 100
Applicauts in West Virginia........ 300 |} Valle Lake, Ste. Geneviove, Mo ...... 400
—_— White River, Forgythe, Mo.... 500
b X137, ) SN 23, 452 Applicants in Nebraska.. ... - 70
e Luke Avalon, Eddy. N. Mex.......... 500
Strawberry bass : Paloduro Canyon Creek, Salt Lakoe,
Clear Creek, Winslow, ATiz .......... 100 | N.Mex .ooooiiiiieanan.. .- 300
Woodruft Fish Lakoe, Holbrook, Ariz. 200 || Clift Lake, Springfield, Ohio. .. 25
Apphecantat Wilcox, Ariz............ 100 Crystal Lake, Ravenna, Ohio .. , 50
Quachita River, Lawrence, Ark ... 200 | Applceant at Cincinnati, Ohio ... 25
Quachita River, Arkadelphia, Atk. ... 500 if  Canadian River, Shawneo, Okla ... 200
Clear Lake, Maytlower, Ark........... 300 Applicant at Woodward, Okla........ 200
Potash Snlphur Springs, Lawrence, , I ' _—
7 3 TS 200 '-I T 7 j 6012
i
Species and disposition. Fry. Spocies and disposition. ! Try.
Codfish: ! Lobster—Continued. I
Massachusetts Bay, Gloucester .. ..159, 278, 000 Gult of Maine near— I
Vineyard Sound, near Robinson | . : Southeast shore, Androws Ts-
Hole, Mass . ..oooeenoneniiieien... 2,607,000 - land, Me - ovononieeaaa, : 1,000, 000
Vingyard Sound off-- Greens Landing, Mo............ ] 1, 000. 900
Cuttyhunk Island, Mass .......: 8,031,000 Gulf of Maine oft—
uicks Hole, Mnss...... 13,760,000 [ Swan Island. Mo ............... 200, 000
(iay Head, Mass ...... ..132,575,000 Cranberry Island, Mce .. 200, 000
Tarpaulin Cove, Mass. ... ..... 8, 376, 000 Gulf of Maine, north point of Mati- |

Atlantic coast waters—
Gloucoster, Maass. . ..115,245. 000
Rockport, Mass................ 17, 035, GO0

Atlantic Ocean off—
Vineyard light-hip, Mass......] 3,654,000

Gay Head, Muas. .oo.coooooloo 20, 360, 000
Vineyard Sound, oft Cuttyhunk
light, Mass ... eeieeineniaaes 3, 566, 000
Buzzards Bay, uear Robinson Hole,
Mass ... i iiieiie e 5, 631, 000
Capa Cod Bay, off Raco Point
light. Mass . .....coiiiiiiimanan.a. 3, 782, 000
IJ)swiuh Bay, Rockport, Mass...... ' 5,149, 000
Vineyard Sound, mouth of Wooda |
Hole Harbor, Mass ......oo..ooenn a3, 000
Capo Cod Bay, Provincetown, Mass | 2, 558. 600
Total...... et 202,570,600
Pollock : ——ue=m =
Atlantic coast waters, Gloucester,
MaARK. .t 978, 00
Massachusetts Bay, Gloucester,
Mauss cerensenanees o) 3,477,000
Total.oooeeinieieeiiiainnnens 4. 455, 000
Flatfish: —
Woods Holo Harbor, Masa 33, 304, 000
Waquoit Bay, Waqguoit, Mass . 5,973, ¢00
Total..oooeinianiiias PO 349, 337, 000
Lobater : —

Gulf of Maine near—

Dawmascove Island, Mo 500, 000
George Isiand, Me . ... 500, 000
Wheeler Bay, Me . ............. 500, 000
Western Point, Richmond 1s-

land,Me ..................... 600, 000
Cape Elizaheth,Me............. 4, 000, 000

Northwestshoroof Woeod Island 600, 100

nid Island, Me ................... 11,000, 6006
i Kittery Harbor, Kittory Point, Me .; 3, 600, 000
i CrscoBay, betweon Hopoand Croteh
! Islanda, Mo oo veneann ... 1, 200, 000
l Johns Bay. near Johos Island, Me .. | 1,500, 000
I Rockiand Bay, near 8onl Ledge, Me.| 500,000

Massachusetts Bay— i
Glouncestor, Mass............... 12,356, 000

Mainoe const waters, York Beach ... 1,200, 000
Casco Bay, oft Bailey lsland, Me....| 1,200, 000
l P'rospect Harbor, Y CTR . 200, 000
i Jonesport Harbor, Jonesport, Mo .. 200, 600
| Cutler Harbor, Cutler, Mo 200, 000
l, Casco Bay, Small Point Harbor, Me.! 3,000, 000

it Marblehead, Mass . 450, 000
[ Bovorly, Mass. ... ' 595,000
| Magnolia, Mass ... 4, 125, 000
! Manchestor, Mass. cooooonno.., - 6, 515, 000
Maussuchusotts const watera—
, Rockport, Muses ... i 7, 800,000
|l Gloncester, Mass. ... "3, 825,000
Woods Hole Harbor, Mass ......... 2,095, 000
Vineyvard Sound, Gosnold, Mass ... 8,627,000
! Vinoyard Sound, Woods Hole, Maas. 8, 459, 000
] Vineyard Sound, Gay Head, Mass.. 415,000
. Waquoit, Bay, Waquoit, Masa ...... 208. 000
1 Gloueester Harbor, Gloucester, Mass. . 4,751, 000
it Buzzards Bay, Gosnold, Maas ........ i B, 072, 000
, Buzzards Bay, Woods Holo, Mass....| 612,000
il Buzzards Bay, New Bedford, Mass. .. 512, 000
!| Buzzards Bay, Quissett, Mass. .. 1, 672, 000
,, Ipswich Bay, Lanesville, Mass : 1, 080, 000
Boston Harbor, Boston, Mass. ........ 900, 000
i Atlantic Ocean, off Vinoyard Sound I
light-ship, Mass. ..o eeieenans. 1, 265, 000

* Portamouth Harbor, New Cnstlo, N. H' 1, 200,000
I Block Island Sound, near Block Is- [

J£:3: 5 W £ 30 G 1, 200, 000
|' Total. .oooeeiirececnaaecaieen. ] 05,234,000

Nor1e.—During tho fiseal year 1898, 568 tautoy, 271 tohster. and 162 bluo crab wore planted in the
Pacitic Ocean, near Farallone Islands, in the State of Calitornia.



