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REPORT OF COMMISSIONER OF FISH AND FISHERIES. XXXV

REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

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

INTRODUCTION.

The work of the division of fish-culture during the past year was the
most extensive that has ever been accomplished, and was largely due
to the increase in the appropriations made by Congress. The total
number of fish and eggs distributed was 1,056,371,898, representing
the important commercial fishes of the Great Lakes and the Atlantic
and Pacific coasts, such as the cod, shad, white-fish, lake trout, pike
perch, salmon, and lobsters. )

The fish-cultural work of the various 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 Station, Maine. : Alpena Station, Michigan.
Craig Brook Station, Maine. Duluth Station, Minnesota.
St. Johnsbury Station, Vermont. Quincy Station, Illinois.
Gloucester Station, Massachusetts. Manchester Station, Iowa.
Woods Hole Station, Massachusetts. Neosho Station, Missouri.
Cape Vincent Station, New York. San Marcos Station, Texas.
Steamer Iish Hawk (Albemarle Sound | Leadville Station, Colorado.

and Delaware River). Bozeman Station, Montana.
Battery Station, Maryland. Baird Station, California.
Bryan Point Station, Maryland. Battle Creek Station, California.
Central Station, Washington, D. C, Clackamas Station, dregon.
Fish Lakes, Washington, D. C. Upper Clackamas Station, Oregon.
Wytheville Station, Virginia. Salmon River Station, Oregon.
Erwin 8tation, Tennessee. Little Whito Salmon River Station,
Put-in Bay Station, Ohio. ‘Washington.
Northville Station, Michigan. :

As usual, special attention was paid to the propagation of the quin-
nat salmon on the Pacific coast, where five stations were operated —two
in the Sacramento Valley in California and three in the Columbia River
Basin in Oregon and Washington. Though the total number of eggs
collected was not as great as in the previous. year, over 29,000,000
fry were liberated in the Sacramento River and its tributaries, and
12,869,242 in streams of the Oolumbia River Basin.

In view of the excellent results attained by the introduction of steel-
head trout in the Great Lakes and in streams in States bordering on
the Atlantic, and as Fort Gaston Station had been abandoned, arrange-
ments were made for collecting eggs of this species on the Willamette
River, near Oregon Oity.
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On the Great Lakes the collection of white-fish eggs was practically
limited to Lake Erie, owing to restrictive laws passed by the States of
Michigan and Wisconsin, prohibiting the capture of fish during the
spawning season. Following the same lines of the previous year,
arrangements were made not ounly for collecting eggs from commercial
fishermen, but 12,785 adult fish were penned, which produced over
102,000,000, making a total collection of 185,454,000, an increcase of
72,000,000 over the previous season.

The lake-trout work on’ Lakes Superior, Michigan, and Huron was
conducted as usual, and resulted in the distribution ot 9,500,000 fry in
those waters. During the early spring the collection of pike-perch eggs
was undertaken not ounly on Lake Irie, but also on Saginaw Bay,
Michigan, and on the Missisquoi River, Vermont., On Lake Erie the
season’s work was very satisfactory, 493,000,000 eggs being obtained.
All of these were hatched and planted in Lake Erie, except 24,000,000
transferred to Cape Vincent Station and 41,630,000 to Alpena. There
is little doubt but that with the experience gained on the Missisquoi
River and in Saginaw Bay very successful work can be accomplished
in those fields in the future. .

During the season numerous experiments were carefully undertaken
to determine a method to prevent adhesion of fish eggs during artificial
hatching, and it was decided that the use of swainp muck was advisable
where large numbers of eggs were to be handled,

Marine fish-cultural work was confined to Woods Hole and Gloucester
stations on the coast of Massachusetts, and embraced the collection and
hatching of egges of the cod, flat-fish, and lobster. The cod eggs were
collected at Plymouth and Kittery by spawn-takers stationed on sailing
vessels fishing from those ports and from brood-fish collected during
the fall months by the schooner Grampus, and resulted in the liberation
of 208,000,000 fry along the coast.

The flat-fish work at Woods Hole was interfered with materially by
unseasonable weather during the Jatter part of February, but from the
collections wmade in the vicinity of Woods Hole and East Greenwich,
R. L, over 52,000,000 fry were hatched and planted in those vicinities.

In the early spring the lobster work was taken up on the New Eng-
land coast and arrangements were made for collecting egg-bearing
lobsters from Rockland, Me., to Rhode Island. The eggs from above
Cape Cod were hatched at Gloucester and those below at Woods Hole.
Through the active interest taken by the commissioner of sea and shore
fisheries of the State of M.ine and by employing an additional steam
vessel and spawn-takers our collections in this section were materially
increased, and notwithstanding the fact that the catch of lobsters was
no greater than the previous year 77,390,000 eggs were handled at
Gloucester and 44,455,000 at Woods Hole, which yielded 110,491,000
fry. These were planted at suitable points along the coast from Rock-
land to Long Island Sound. Although this fishery is apparently steadily
declining, judging by the numbers of lobsters taken by the fishermen
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each year, it is believed that the large number of fry planted iu the last
few years will have an appreciable effect, as correspondents from various
points report the presence of large numbers of young lobsters.

Shad work commenced on Albemarle Sound in March, where the
steamer Fish Hawk had been ordered for duty. At the close of the
- season there she proceeded to the Delaware, and continued in this work
until the end of June, collecting over 72,000,000 eggs. These, with the
large number taken at Bryan Point on the Potomac River and at
Havre de Grace ou the Susquehanna, produced over 235,000,000 fry,
which were liberated in the numerous shad streams emptying into the
Atlantic Ocean.

The output of trout, salmon, bass, and crappie from the inland sta-
tions was very satisfactory. These fish are now abundant in many
parts of the country to which they are not indigenous. At Leadville,
Colo., where a station was originally established for the propagation of
the black-spotted trout, during the past season over 3,000,000 eggs of
the brook trout were collected from lakes controlled by private parties.

The grayling work in Montana was very satisfactory, and the indi-
cations are that large numbers of these eggs can be collected annually,
which will permit the introduction of this valuable fish in most of the
States where brook trout are now found.

RESULTS OF FISH-CULTURE.

Although no systematic effort is made to investigate the wvarious
streams and lakes stocked with new varieties of fish, the office is in
receipt constantly of communications showing the result of their intro-
duction. Particularly gratifying reports have been recéived from Min-.
nesota with reference to the introduction of steelhead trout in Lake
Superior. Mr. L. E. Baldridge, foreman of Duluth station, Minnesota,
reports, under date of March 13, 1899, that large numbers of steelhead
trout, varying in length from 7 to 28 inches, were caught during the
summer and fall of 1898 along the north shore of Lake Superior,
between Duluth, Minn., and Rossport, Ont. Mr. D. J. Greensword,
treasurer of the Duluth Fly-Casting Club, informed him that a number
of mem»ers of his ¢lub took over 400 steelhead trout from Sucker River
in two days’ fishing with hook and line and that he had captured 85
in a single day. He further states that not less than 2,200 steelheads
were taken in the same manner from the French and Sucker rivers
and that they take the fly as readily as do the brook trout. The fisher-
men operating gill nets along the north shore for lake trout have also
captured n number, varying from 14 to 18 inches in length. It appears
that the steelheads caught in nets had slipped through the nets until
the twine was just forward of the dorsal fin, which would indicate that
they were too small to be taken in very large numbers in the large-mesh
nets used for the capture of lake trout. The steelheads are probably
as plentiful in other rivers along the north shore, which are not visited
on account of their remoteness from Duluth.
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Mr. E. H. Asheroft, of Coudersport, Pa., reports the capture of a
rainbow trout, measuring 17 inches and weighing 33 ounces, from the
headwaters of the Allegheny, which is supposed to have resulted from
a plant made in that stream six years ago. He states that a few have
been caught each year, both large and small, showing that the fish are
reproducing.

On November 6 Mr, Hiram Cady delivered to the superintendent of
the Michigan stations, Mr. Frank N. Clark, a lake trout said to have
been caught in Walnut Lake, Oakland County, Mich. As this is a
small inland lake, and as it was not known to contain lake trout, a net
was set on the 17th of November and 5 large male and female trout,
- 4 white-fish varying from 2 to 4 pounds, 1 pike perch, and a number of
unimportant species were captured. On November 18 12 white-fish
were taken, 8 of them within a space of 6 feet, showing not only that
the fish travel in schools, but that they are abundant in the lake. The
trout are supposed to be the result of a plant of 20,000 fingerlings in
Walnut Lake from Northville, in 1890.

Dr.James A. Henshall, superintendent of Bozeman station, Montana,
reports that during the past year a number of steelhead and eastern
brook trout have been taken in Bridger Creek, which runs through the
Bozeman station grounds, and which is a natural trout stream about
20 miles long, with an average width of 30 feet. The only fishes native
to its waters are the black-spotted trout and Rocky Mountain white-
fish. Steelheads have also been captured with the fly in Bozeman
Creek, which was accidentally stocked in the fall of 1897 by a can of
fry jolting from the wagon into the stream from a load of fish intended
for Mystic Lake.

From various correspondents it would appear that the efforts to stock
the waters of Vermont with landlocked salmon are producing good
results. Mr. . A, Woodbridge, of Newport, Vt., reported the capture
of 10 landlocked salmon in the Clyde River, at Derby, of about 7inches
inlength. Mr. E.S. Whitcomb,of Underhill, Vt., also reports the capture
of a steelhead trout in Browns River, Essex, weighing 24 pounds and
19 inches long, and of another weighing 3§ pounds; also a number of
smaller ones. Theyhave been frequently reported from Lake Champlain
and its tributaries.

SPECIAL INVESTIGATIONS AND INSPECTION.

During July, acting under the direction of the Commissioner, Mr,
Ravenel visited the Pacific coast to arrange for the transfer of Battle
Creek station from the California I"ish Qommission and the purchase
of the necessary land from Mr. . R. Love, who owned the site on which
the Oalifornia station was located. The transfer of the State property
in Battle Oreek was satisfactorily arranged in Sau Francisco with the
State commissioners, but after a careful examination, with Mr. John P.
Babcock, of the Oalifornia Qommission, and Mr. G, H. Lambson, super-
intendent of Baird station, it was decided that to insure the operation
of the station to its full capacity it would be necessary not ouly to
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acquire the property on which the station was at present located, belong-
ing to Mr. F. R. Love, but additional land and water rights on the
lower part of the creek belonging to Mr. J. A. Long. The following day
an option was secured from Mr, Love at Redding, Oal, on 5 acres of
land divided into two lots, one of 4§ acres, on which the hatcheries are
located, and the balance near the main rack, with all water rights and
privileges, including rightof way through his land tothe fishing-grounds,
for the sum of $300. Arrangements were also entered into with Mr.
Long for the purchase of the same amount of land at $50 per acre.

Upon the completion of this duty Baird station, 16 miles from Red-
ding, was visited and found to be iu good condition, with the exception
.of the hatchery, which had been cheaply constructed many years ago.
Recommendations were submitted, which met the approval of the Com-
missioner, for rebuilding the hatchery during the latter part of the
year. The stations on the Clackamas and Little White Salmon rivers
were also inspected and found to be in fair condition. The former sta-
tion, 8o far as the collection of eggs is concérned, is of little value; but
on account of its location on the Olackamas River, which is regarded
as the most important spawning-ground of the quinnat salmon in the
Columbia River basin, it is utilized for hatching a part of tho eggs
collected at auxiliary stations on the Salmon and Little White Salmon.
The plant on the Little White Salmon had been much improved and
the construction of the additional hatchery which had been authorized
was in progrese; when completed it will be practicable to care for
between 25,000,000 and 30,000,000 eggs at this point.

An effort was also made to confer with Hon. E. C. Little, the State
fish commissioner for Washington, for the purpose ot deciding upou the
location of a hatchery in the State of Washington, but owing to his
absence the negotiations were placed in the hands of Mr. Waldo F,
"Hubbard, who afterwards visited, in company with Mr. Little, the State
hatehery on Baker Lake and arranged for the transfer of the same to
the United States for the sum of 86,400,

In September the station at Erwin, Tenn., was inspected, and the
superintendent was authorized to construct additional ponds for the
rearing of trout. During December the stations at Woods Hole and
Gloucester, Mass., and Nashua, N. H,, were visited by Mr. Ravenel for
the purpose of conferring with the superintendents relative to work
then in progress. At the Massachusetts stations the outlook for cod
work was excellent, as both of the field statious, under Capt. E. E.
Hahn, were taking large numbers of eggs.

The new station at Nashua, N, H., was found to be in fairly satisfac-
tory condition but incomplete, owing to insufficient funds. The work
of construction was discontinued and the station placed in charge of a
watchman until the close of the fiscal year.

During the latter part of June the station at Bullochville, Ga., was
inspected and several days spent with the superintendent, Mr. W. H.
Benton, in looking over the work accomplished and making estimates
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for completing a certain portion of the ponds, as it was found that the
appropriation would not be sufficient to finish the station as originally
planned. A large amount of work had been accomplished in clearing
and grading the grounds, and in putting in water-supply pipes, ete.
The property was fenced and considerable work had been done in
excavating several large ponds. In addition to this, the springs had
been cleaned out and cement basins constructed, the channels straight-
ened, and a number of other minor improvements made.

Through the courtesy of the Bulloch Brothers several temporary
ponds were constructed in their mill pond, which had been stocked with
bream and bass. A number of schools of small bass were visible at
this time, and although large results are not expected, the experience
. gained will be of much value to the force during -the next year’s work.

From the progress made there is no reason why a sufficient number of
ponds should not be completed to permit of the operation of this station
during the next fiscal year. The superintendent was instructed to
utilize the funds available for the completion of the main part of the
gtation and construction of residence, leaving for after consideration
the section lying to the south of Cold Spring Brook, which embraces the
south spring reservoir and Ponds M and L.
STURGEON.

The rapid decline of the sturgeon fishery, as evidenced not only by
the decreasing catch along the Atlantic coast, but also in the Great
Lakes and on the Pacific coast, and the immense increase in the price
for caviar, accentuated the necessity for making another attempt to
undertake the propagation of this valuable species.

In May Mr. Ravenel made a preliminary investigation of the fishery
on the Delaware River, which is distributed over about 75 miles of that
river, with Delaware City as its center. Conferences with prominent
dealers assured us of their bearty cooperation; and on May 23 Mr. L. G. -
Harron, who had been in charge of the shad-hatching operations on the
Potomac River, was instructed to proceed to Delaware City to under-
take this work. Accompanied by a force of spawn-takers, and with a
steam launch for visiting the fisheries in the vicinity, operations were
commenced May 27, arrangements having been made with Mr, Sadler
for erecting a temporary batchery on his wharf and for the use of his
Dboiler and pumps to obtain a water supply. Various forms of apparatus
were provided, including floating boxes, to be anchored in tide water,
McDonald hatching-jars, and troughs equipped with wire trays. All of
the principal fishing-grounds and floats where sturgeon were butchered
were visited daily from May 29 to June 13; but although a number of
ripe sturgeon were reported as having been captured, investigation

“would indicate that the fishermen were mistaken, though it is believed
that at least two overripe fish were taken at Bayside. IFishing ceased
on June 15, so that it was necessary to discontinue the work.

Although a large number of sturgeon are caught in this vicinity
during the season by tbe 500 boats fishing from Delaware City to



REPORT OF COMMISBIONER OF FISH AND FISHERIES. XLX

Bayside, within a radius of 20 miles, the problem of securing ripe fish
alive is more difficult than would appear at first glance. Over 50 per
cent of the female fish caught are dead when brought to the butehering
float, usually because they are hooked in vital spots when pulled into
the boat, causing them to bleed to death within a short time. Of over
200 sturgeon which were butchered while Mr. Harron was at Delaware
City, three-fourths were with hard roe, two were overripe, four had
spawned, and two were apparently nearly ripe. Although this year’s
work was unsuccessful, it is believed that, with the cooperation of the
fishermen, who are deeply interested in this question, and by taking up
the work on the 1st of May, better results can be secured another season.
An auxiliary station was established on the Missisquoi River, Ver-
mont, and on Lake Champlain, with the view to propagating the lake
sturgeon; but the efforts resulted in failure, though much valnable
_experience was gained, which, it is. believed, will result in obtaining a
tair nunber of eggs next season. A full report of this work is pub-
lished under the abstract from Cape Vincent station.

EXPOSITION AT OMAHA.

The Trans-Mississippi and International Exposition, which was in
progress at the close of the fiscal year, terminated October 31. At the
.approach of warm weather, during the latter part of June, the fishes
in the aquarium supplied with ordinary river water began to show
signs of disease. It wasfound that the water, although filtered before
being used, was charged with injurious parasites and the spores of
fungus; and at one time it was thought that it would be necessary to
abandon certain parts of the exhibit, as the loss was very heavy. Sev-
eral remedies were tried, including a weak solution of alcohol, but the
most effective was ordinary Turks Island salt, 14 sacks per day being
required wheun the disease was at its height. .By a liberal use of salt
and by restocking the aquarium, the exhibit of native fishes was
kept in an excellent condition to the close of the season, That part of
the fresh water exhibit comprising the trouts and salmous was a very
attractive feature throughout the exposition. By means of an ice
machine cold water was abundantly supplied during the heated term.
The maximum temperature in the trout, and salmon tanks during the
month of June was 600, with a minimum of 51° and a mean temperature
of between 54° and 55°; whereas in the other tanks, which were sup-
Plied with ordinary river water, the temperature reached 91°, These
hs.h were shipped from the Fish Comumission stations in Colorado,
Michigan, Iowa, and Missouri.

) The salt-water exhibit, which had opened with a fine display of the
important economic food-fishes of the New England coast, did not prove
a8 satisfactory as was anticipated, many of the best specimens dying at
Fhe approach of warm weather. In making an exhibit of this character,
it will be hereafter necessary to provide for keeping the temperature of
the water below the danger mark in localities like Omaha. This exhibit
was finally abandoned in August, and fresh-water fishes substituted.
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The fish-cultural work, which was practically illustrated by the hatch-
ing of grayling during the month of July, and quinnat-salmon eggs
(shipped from the Pacific coast) during September and October, proved
very instractive and entertaining. During the entire exposition there
were exhibited in the aquarium various kinds of fry which had been
hatched on the grounds, including alarge numberof quinnat-salmon fry.

At the close of the exposition- all the fish on hand which were not
liberated in the vicinity of Omaha were turned over to the Nebraska
Fish Commission for distribution to the public waters of the State.
The aquariumn was dismantled and, with the other exhibits, shipped
to Washington, under the direction of Mr. R. J. Conway, assisted by
Mr. W. P. Sauerhoff, to whose untiring energy and atten tion much of the
success attained was due; Mr. Oonway being in charge of the aguarium
and general management of the exhibit during the exposition,and Mr.
Sauerhoff of the fish-cultural work.

CAR AND MESSENGER SERVICE.

The demands in this branch of the service, which remains under the
charge of Mr. J. F. Ellis, have greatly increased during the past few
years, owing to the increase in the number of stations and the greater
number of requests for fish from all parts of the country. During the
year the four cars were actually engaged in distribution 845 days and
traveled 95,374 miles, distributing 100,578,000 fish, with a total loss of
1,288,000, or 1.28 per cent. The remaining fish furnished for distribu-
tion, amounting to 955,793,000, were planted by detached messengers
and employees of the various stations, who traveled 138,847 miles in
making said distribution. Of these, 4,038,854 were lost en route, or
0.5 per vent. The percentage of fish lost by messengers is necessarily
much smaller than where handled ou the car, as in many instances the
plants are made within a mile or less of the station, whereas on the
cars they are frequently held for eight and ten days and carried many
thousand miles in varying latitudes and temperatures.

The work in this branch of the service has been exceedingly satis-
factory, though no important changes or improvements were made,-
except increasing the capacity of the air-pumps on several of the cars
and the substitution of steel platforms and new couplers for the old
forms. Allof the cars were overhauled and repaired during the season
at a cost of $3,550. In addition to the routine work of the division, the
cars were called on to transport the tish exhibited at Omaha, involving
two trips with salt-water fishes from Woods Hole to Omaha, besides a
number of trips from the stations at Quiney, Neosho, Manchester, and
Northville. They were also used for collecting wild trout in Wisconsin
for the Manchester station, and at the request of the Flint and Pere
Marquette Railroad distributed a carload of pike perch in Michigan.

The superintendent renews his recommendation that two additional
cars, with crews, be provided, as at present it is frequently necessary to
borrow or hire cars from the various railroad companies, and to employ
untrained temporary assistants to assist in the distribution.
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STAT'ON REPORTS.
GREEN LAKE, MaINE (E. E. Racr, SUPERINTENDENT).

During the spring and summer a number of 1mprovements were made,
increasing materially the effectiveness of the station. The most impor-
_tant change was the thorough overhauling of the main supply flume
through which the water from Rocky Pond is conducted. Its founda-
tion had settled in places, and this (together with damage by ice the
previous winter) caused leaks at many points and allowed the escape
of about 1,200 gallons of water per minute. The hatchery, stable, and
outbulldmgs were repainted and 20 new troughs, each 15 féet long,
were built and installed in the nursery. The old spawning-house
at Great Brook and the two old buildings upon the land of Bridgham
Haynes, near Green Lake, were moved to the station and fitted up for
occupancy by the employees. A mill for grinding fish- food was also
devised, which resulted in the saving of much time and labor. A
heavy plank dam was put in the drain to carry off waste water from
the ponds and hatchery, and in the rear of the dam a common overshot
wheel was connected by a large pulley to a small pulley attached to
the liver machine. This enables one man to prepare the food required
for all the fish at the station in two hours, whereas the same amount of
work used to require the services of two men each day.

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

Calendar year in which fish

were hatched.
Species.

1808, 1897. 1896.

Landlocked 8olMmMON . ccecee.ceesaeacssamenancnsscccroassacssascasanaoance
SLOOINEAA BEOW . e e e emrmnnenn seaeeaccscesasesmcsasssnsnsnasnassssasonss
TOOK LTOUD veevee ruacsososnsonresnssesncacsanssosansssssansosossnananss

The landlocked salmon were held in the ponds and troughs during
the summer with slight loss, only 3,381 having died between July 1
and December 19, when the distribution was completed. Those reared
in ponds were much larger thaun those held in troughs, varying in
length from 4} to 63 inches, and averaging fitteen and eighteen to the
pound. Of the brook and steelhead trout on hand at the begmumg of
the year, 8,880 brook trout were distributed in July and 2,767 steel-
heads of 1897 and 1,000 steelheads of 1898, during August, September,
and October., The remaining steelheads—SOO of the hatch of 1897—
were held in the north reservoir, which contains a large amount of
natural food, and are apparently doing well, having attained a length
of from 7 to 11 inches. The loss on those of 1898 during the summer
amounted to 2,704, leaving only 5,000; these are beimg reared in one
of the ponds for brood-fish, The landlocked salmon of 1896 have
attained a length of 12 inches and will average from 13 to 2 pounds in
weight. The indications are that better results will be secured in their
domestication than from any previously experimented with.

The white (albino) salmon are objects of much interest to the many

336,936 | ......... 279
8, 830 3,370 |..acemennn
13,881 |..ceeeenccfececenan-
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visitors from Bar Harbor, Bangor, Ellsworth, and other points. They
are in excellent condition and have reached a length of from 5to6
inches. It is not unusual to find three or four white salmon during
the season among several hundred thousand normally colored fish, but
they ate more numerous this year than ever before. As they increase
in size their color gradually changes fromn white to straw.

Early in the summer arrangements were made for collecting eggs of
the landlocked salmon, brook trout, golden trout, and lake trout, at
Winkempaugh Brook, Mann Brook, Patton Pond, Great Brook, Flood
Pond, and Coldstream Pond. The traps and pens were repaired and
operations commenced early in September with the following results:

Point of collection. Species. I Tish. | Eggs.
o e |

Wlnkempaugh Brook...oeecescesensnes Brook trout .. ceeveeinniiiii it I 120 . 98,000
................................. Landlocked salmon .... i 39 i 128, 000
Patum Pond ....... i Brook trout ......... . 126 ! 89,000
DO icalerereeacacnccraoneancaacsl Lundlocked salmon . ] 11, 000
Flood Pond ....ccaieeecincrennaacaans i Brook trout ......... 27 25, 000
Do........ Golden trout ........ - 35 4,000
Green Lake.. .| Brook trout ......... 7 2, 000
R Do ." Landlocked salmon . 000
Coldstream Pond o Lakotrout .oo.oovean... 1,830 | 1,000,000

DOteeiioreareotececnrsesscocacaanes l Landlocked salmon ,

In addition to the eggs collected from the points mentioned above,
100,000 brook-trout eggs were purchased in March from dealers in
Massachusetts, and 10,000 black-spotted trout eggs were presented by
Mr. J. Annin, jr., of Oaledonia, N.Y. The eggs collected at the field -
stations were all transferred to the hatchery as soon as practicable
after being fertilized, except those at Enfield, which were held in the
State hatchery until the cye-spots developed. The losses were very
light except in the case of the brook trout, which commenced hatching
in March and finished early in May. It being impracticable to rear
brook trout at this station on account of the high temperature of the
water during the summer, all of the fry on hand were distributed in
May and June, 196,000 being planted. The heaviest mortality was
among eggs collected at Winkempaugh Brook, due to the loss of nearly
all the male fish as the result of a severe freshet.

Of landlocked salmon eggs 82,500 were shipped during winter; the
balance were held at the station and hatched with comparatively small
losses. At the end of the season 311,125 strong, healthy fry remained
on hand, which will be distributed as usual during the fall months.

Owing to high water in Flood Pond but few golden-trout eggs were
collected, and the resulting fry were liberated in Holbrook Pond and
Green Lake during the spring.

The experience of the past few years has again demonstrated the fact
that thé metbod of measuring eggs to determine their number is not
accurate, owing to great variation in the size of those obtained from
the different waters. It is also believed that where the eggs have
been measured or weighed, after having been in the troughs 100 days
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or more, a loss ensues. To obviate this loss eggs are now counted
while the trays are in the hatching-troughs, and are never removed
until about ready to hatch, when they are transferred to clean trays
and placed in troughs with false bottoms. Iach trough is allowed 15
gallons of water per minute, and the percentage of fry lost after hatch-
ing is much smaller than ever before. The use of salt in the troughs
during the carly stages has also been abandoned to a great extent,
only 14 bushels being used during the past year. As a substitute for
salt 6 quarts of fine clay are placed in each trough three times a week.
After cleaning the ponds about 2 bushels of ‘clay are thrown in. Clay
is"also used with great success before the fish hatch,
At the end of the year the stock on hand was as follows:

| Calendar year in which fish were hatched.

Speciocs. e e e
r | 18, | 1808. | 1s07. | 1800
Py U P [
Landlocked 88IMON. . ..ceaieuun.aeunarirnniernniieeeanenns 311,123 307 |oeeenn.... 277
Steelhemd troUt.cceenerevnrenraaeeacereoncacaceacoeacencce]|ocmaecaaanne 5,126 500 |veeucannnn
TOOK tXOUE .. e eceeeenraeccascccarcaroonssonsecaccmnennesnn rreeeeeeeee : 74 I R P
I

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

The work during the past year has been devoted principally to col-
lecting and rearing Atlautic salinon at the main station and landlocked
salmon at the substation on Grand Lalke Stream. The Atlantic salmon
work was conducted conjointly with the State of Maine, and consisted
in the purchase of adult salinon in May and June, which were leld in
confinement in the fresh-water inclosure at Dead Brook until they
8pawned in October, when they were liberated.

"At the begiuning of the year the stock on hand was as follows:

Cnl(\n(lur ) oar in which fish werc hatched.

Spcoius T Wild

Cys9s. | 1897. | 18ve. | 1805. | 1894, | fSb
AIANEIO BAIMOR - oo v eaceeeerenencasnenssonaannns 630, 264
Atlantic salmon, domest.ionto(l .............................
Lxmdloukm] salmon........ 3 . 54. 476

Quinpat snlmon
teolhead trout .
Rainbow trout.. .-
S00LCH B0 LLOUT oo v v osnoonoernsoonmvrrannscunns 1,108 |....
BrOOK £rOUD. «een e aens e ien e er e 2. 666

S T USSP SRR 7 > ﬁi

In addition to the fish at Craig Brook there were 118,000 landlocked
~ 8almon at Grand Lake Stream, which were being held 101 distribution
in the fall, These were rezu-ed in out-of door troughs, and were fed on
chopped fiesh of various kinds—beef liver, hogs’ plucks, flesh of con-
demned horses, etc. The distribution was made during the summer
and fall, the first plants being made in August and the last in January.

At the beginning of the year there were three broods of Atlantic
Salmon on hand. The first consisted of 400 adults, collected in May
and June, 1898, and held at Dead Brook. The second lot of 233 were
hatched in 1894 trom- eggs collected from migratory fish which had
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been held in a pond specially prepared for them for the purpose of
experimenting in domestication. The third brood were the fry hatched
in the spring of 1898, numbering 636,264. The losses on these were
quite heavy late in the summer, and the number distributed amounted
to only 391,898, or 613 per cent of the stock on hand on June 30. These
results were not satisfactory, compared with the output of the previous
year, when over 85 per cent of the number on hand at the beginning of
the year were successfully distributed in the fall months, having been
reared under nearly the same conditions. The 4-year-old salmon were
held until fall with a loss of only 4 per cent, and in November yielded
16,800 eggs of poor quality, which died by the end of April. On the
recommendation of the superintendent the fish were liberated in Ala-
moosook Lake, and experiments in domestication were discontinued.

The salmon in the lot numbering 400 at the beginning of the year
were reduced to 365 by November, when the spawning commenced.
They yielded 2,147,677 eggs, which were reduced by losses to 1,862,767
when the division was made, the United States Fish Commission
receiving 1,500,288, and the State of Maine 362,479. Of those belonging
to this Commission, 656,000 were shipped to other State fish commis-
sions and to private individuals; from the remainder, 842,017 fry were
produced. In May the State of Maine turned over to the Commission
the fry resulting from its share of the eggs, amounting to 354,080, mak-
ing the number available for distribution 1,196,097. Of these, 450,000
were liberated in the waters of the main Penobscot River, between
Passadumkeag and Mattawamkeag and the balance—704,496—was
retained for disposition in the fall.

The term domesticated salmon,as used in this report, applies to salmon
of the species Salmo salar, descended from parents hatched and reared
at the station, having never gone to sea. On the 1st of July there were
three lots—one of 2 fish hatched in 1892, one of 33 fish hatched in
1893, and one of 454 hatched in 1897. In November they yielded
15,800 eggs, but all of-the fry batched from them perished before the
absorption of the sac. In view of the poor results obtained from the
experiments it has been decided to abandon further attempts in this
line and to liberate the fish in suitable waters.

Of the 54,476 landlocked salmon fry on hand in July, 45,379 were
distributed during the fall and 3,961 retained. Of the 119,522 at Grand
Lake Stream on June 1, 1899, 114,171 were distributed in Grand Lake
Stream and Grand Lake in the fall. The trap for the collection of the.
adult landlocked salmon was finished in October and fishing began on
October 28, continuing until November 21. During this period 866
salmon, 358 males and 508 females were collected. The largest male
measured 24 inches and the shortest 13 inches, the average being 18.7;
the largest female measured 22} inches and the shortest 14 inches, the
average being 18.8. The maximum weight of females was 4§ pounds,
and the minimum 1 pound, the average being 2.59. Of the females
captured 477 yielded 621,500 eggs, an average of 1,300 per fish. of
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these eggs 274,000 were shipped to Oraig Brook and the remainder were
held for hat¢hing at Grand Lake Stream. These produced 272,672 fry,
of which 130,797 were held until the close of the season, the balance
being liberated in Grand Lake and Grand Lake Stream.

Of the eggs transferred to Craig Brook 160,000 were shipped to other
points and the remainder were hatched. The fry resulting from them
numbered 89,873 at the close of the year. Of the 28 quinnat salmon
hatched in 1897, only 10 were found in September, the missing ones
having probably been destroyed by minks; 188 were received in May
from St. Johusbury and placed in a large deep pond for the purpose of
experimenting in the domestication of this fish.

From the lot of 2-year-old steelheads resulting from eggs shipped in
1896 from TFort Gaston, Cal., 4,500 eggs weré secured during April;
these were of inferior quality and only 1,637 of the fry produced from
them survived to the end of the year. Of the 38,745 fry hatched in
1898 from eggs received from California there were distributed during
the year 26,282. This lot of fish suffered from an obscure disease, the
leading symptom of which was an apparently cancerous destruction of
the fins, especially the caudal. A small lot were cared for in troughs to
afford data with reference to this disease; 287 of these remain on hand.

The rainbow-trout fry resulting from eggs collected in Oraig Brook
from wild fish released in Alamoosook Lake in August, 1897, though
suffering to a certain extent from the same disease which attacked the
steelheads, were successfully carried through the summer and 23,565,
or 72 per cent of those on hand at the beginning of the year, were
distributed during the fall. In March and April 11,450 eggs were col-
lected from fish in Alamoosook Lake. These yielded 7,290 fry, of which
4,829 remained on June 30.

A small number of Scotch sea trout hatched from the original invoice
?f eggs donated to the Comnmission by the journal Shooting and Fishing
In 1891 still survive. They have occupied a small, deep, turbid pond
8ince 1893 and have yielded eggs each year. Of their descendants sev-
eral hundred active, healthy fish remain. From the other fish on hand
186,300 eggs of poor quality were collected. Only 56,551 of the fry
resulting from them are on hand at the close of the year.

The fish food during the year consisted principally of liver, hog’s
Plucks, horsefiesh, aggregating 45,7463 pounds and costing $513.22.
In view of the fact that for eight months the stock at the station varied
from 750,000 to 2,000,000 fry, yearlings and adults, this is not excessive.

Two diseases, serious enough to demahd notice during the year, dif-
fered in some respects from anything.observed here before. The first
heavy mortality occurred in July, August, and September among the
Atlantic salmon in the ponds and troughs, compelling a great deal of
extra work and entailing heavy losses. The other attacked the steel-
heads and rainbows, but did not, so far as observed, extend to many lots
of these fish. It seemed to appear about the first of December, when
bart of the distribution had been made. Some of the affected lots were
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retained, and from the observations made the disease appeared to be of
a cancerous nature, the fins, especially the dorsal, being the first point
attacked. A somewhatsimilar ailment of the fins has often occurred in
the past, but nothing ever approaching the severity of the disease thiy
year. In many instances its course continued until the flesh of the
trunk of the fish was entirely destroyed, laying bare the bony structure
attached to several of the vertebrit entirely anterior to the caudal fin,
It may be mentioned here that during the summer of 1898 a microscopic
examination of the fish in the ponds and neighboring waters revealed
almost everywhere, even among the wild native fishes of Craig Pond,
the presence of a trematode parasite, which could not be distinguished
from the species that attacked the lake trout with such fatal effect.

ST. JOINSBURY STATION, VERMONT (JOHN W, TITCOMB, SUPERINTENDENT).

At the beginning of the year the stock of fish on hand was as follows:

Calendar year in which fish were hatched.

Spﬁ(}i(!ﬂ. Tt T ST ottt omTet

1698. | 1897. | 1806.

Bteelbead trott coetue it ieeienaeresersoicocnianeians N !

Rainbow trout. ... oo e ieae e [P PN
uinnat salmon....
TOOK LrOUb . e e iicieitiee e iieeineaa

Landlocked salinon

The 35 steelhead and 410 rainbow trout resulting from eggs hatched
at the station in 1895 and 1896 were carried through the summer with
comparatively small losses. In the fall & considerable number of eggs
were collected from the steelheads, but many of them were glassy, as is
common with eggs taken from 2-year-old rainbow trout. It would
appear that the steelhead can be easily domesticated; the fry on hand
at the close of the year were strong and healthy. The rainbow trout
produced few eggs, and most of themn were glassy when extruded.
~ During September the steelhead trout hatched in 1898 were planted

in Crystal and Morey lakes and the landlocked salmon in Willoughby,
Caspian, and Dunmore lakes. The brook-trout yearlings were distrib-
uted during the fall and early winter.

As the ponds at St. Johnsbury are very small and not adapted for
rearing quinnat salmon, 200 were transferred to’Craig Brook station
in May and the remaining 147 were planted in Morey Lake.

Early in the summer field stations for collecting wild brook trout
eggs were established at Darlings Pond, Groton; Lake Mitchell,
Sharon, and Caspian Lake, Greensboro. Explorations were also made
with the view to establishing additional stations at Little Leach Pond
in Averill, Lake Dunmore at Salisbury, and ponds of the Wells River
Fish and Game Club at Wells River.

On July 8 the construction of a trap was commenced at Darlings
Pond, but no efforts were made to retain any fish during the warm
weather. On September 20 A. H. Dinsmore was placed in charge and
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the first eggs were taken on September 28. Collections continued until
October 25, during which period 680,000 were obtained from 6,092 fish
captured, of which 510,000 eggs, or 75 per cent, were eyed. ILate in the
Season many spent fish ascended the stream, showing that a consider-
able numnber spawn in the pond. On account of its dark color the
water of the pond can not be examined wmore than a foot below the
surface, and consequently the nests could not be located.

In support of the theory advanced in 1898 that the quality of the egg
Is affected by long confinement of the fish before ripening the following
table is interesting and tends to confirm the statements then made:

T -
. Number | Number ¢ Per cent Number | Number | Per cont
When taken. taken, eyod. | eyod. When takon. taken. | eyed. oyed.
) I | i
1808. . | 1898,
Sept. 28 and 20 ..... 76, 089 63,000 | 82.8 --.| - 74,400 ¢ 58,000 76.3
Oct.1...........0.. &5, 450 74, 000 80.6 47, 000 34, 000 72.4
- 108, 510 86, 000 70.3 46, 300 34, 000 73.5
[ 94,300 78, 000 80.8 60, 000 23, 000 38.4
K ST, 45,180 33, 000 73.1 —_—
W0..iiiiiiaane. 43,700 31,000 | 71 Total .......| 680,889 | 510,000 74.9

Operations at Lake Mitchell, Sharon, were inaungurated July 23 by the
construction of a trap. In September Mr. G. 11. Tolbert was placed in
charge of the station and at once commenced the construction of a
Shanty 8 by 12 feet, which was supplied with water by a spring in the
lmmediate vicinity. The volume of water from this spring amounts
to only 10 or 12 gallons per minute. On October 8, when Mr. Tolbert
Wags transferred to Danby, about 700 trout had been captured, and subse- |
quent takes brought the total to 2,100. The first eggs were secured on
October 8 and thelast on November 12. The yield amounted to 408,461,
but on account of trouble with the water supply, which necessitated the
?han ging of the location of the hatchery when the eggs wero at a crit-
Ical stage, tho loss was great. The eggs were transferred to St. Johns-
bury as soon as eyed and produced 150,000 fry for distribution.

Arrangements were made, as usnal, to collect eggs from trout in Fair-
banks Pond. About 50,000 were secured, of which 27,500 proved good.

The Wells River T'ish and Game Olub ponds are about an hour’s
drive from Wells River, and when well stocked will prove n profitable
field for work. About 17,000 oggs were secured there in October.

Arrangements were entered into with Hon. S. L, Griffith, at Danby,
FO collect eggs from his pond on shares. Mr. G. [I. Tolbert was placed
In charge of the work at that point. The Commission was to receive
200,000 oyed eggs for his services, but owing to defective arrangements
the results were unsatisfactory, so that Mr. Griffith was obliged to
burchase 1,000,000 eggs from one of the commercial hatcheries in
Massachusetts, Of these, 200,000 were turned over to the Commission.

\ Arf'angements weore made to take both lake and brook trout eggs at
Caspian Lake, A large pound net was purchased, and two fishermen from
Lake Ohamplain were engaged to operate it. Owing to unexpected

delays the net was not placed in the water until October 15, and on the
F C09me1v
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18th two ripe lake trout were captured, one male and one female;
another was taken subsequently, and 17,500 eggs were secured. The
location of the net was changed three times during the season, and
nearly every night loosely hung gill nets of small mesh were set in vari-
ous portions of the lake, in both deep and shallow water. Although
the men worked nearly 16 hours per day, it became evident by November
1 that it was useless to continue the work. Large quantities of suckers,
small minnows, dace, and smelt were taken.

The brook trout did not appear on the spawning-beds as usual in .
November, which is accounted for by the fact that the water 4 feet
below the surface was much warmer than usual, registering 50° on Octo-
ber 25. The station was closed in November with most disappointing
results, the collections amounting to only 17,600 lake trout and 6,500
brook trout eggs. It is believed, though, that the lake trout had
spawned before fishing commenced with the pound net.

In order to determine whether the brook trout spawned after work
was discontinued the spawning-beds were examined on December 1 and
28. The first examination showed the presence of two pairs; the last
disclosed three beds which had just been cleaned. Other examinations
were prevented by the extreme cold weather, the temperature standing
at 12° below zero.

On October 22 the superintendent visited Lake Dunmore to deter-
mine whether it would be advisable to establish a station there for
collecting lake-trout eggs. A suitable spring for eying a million or
more was found near the lake, and a number of males and females were
observed on the beds, A female, estimated to weigh 10 pounds, taken
with a dip net, was found to be full of ripe eggs. It is believed that
with suitable apparatus enough fish could be captured to yield a million
or more eggs during the season at comparatively light expense.

As a result of the operations at the various points, 950,000 eyed
eggs wero received at St. Johnsbury at a cost of 81,0005 370,000 of
these were transferred to other stations of the Commission andshipped
to State fish commissions and private individuals; and 580,000 were
hatched at the station, the fry resulting from them being distributed in
May and June.

In addition to the eggs collected at the field stations, 9,000 eggs of
the golden trout were obtained from the New Hampshire Fish Com-
mission and hatched at St. Johnsbury for the Vermont Commission. A
shipment of 50,000 landlocked salmon eggs, transferred from Oraig
Brook on March 22, arrived with a loss of only 17. These hatched in
May, and, 42,329 remained of them at the close of the year. Owing
to the high temperature of the water, it was found necessary to put
salt in the ponds twice a week. Before doing this the water is drawn
down very low and the supply shut off; the fish are then immersed in
a solution of about 4 quarts of salt to 40 gallons of water.

During June two consignments of grayling eggs were received from
Bozeman, Mont, On account of the warm weather prevailing at that
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time and lack of attention en route both lots arrived in poor condition,
only 1,000 eggs being saved from the first shipment and 7,000 from the
S8econd. At the close of the year the fry resulting from them were
being fed on finely grated liver, and were apparently healthy.

During the spring 2,000,000 pike-perch oggs were received from the
Missisquoi River, and the fry resulting, about 250,000, were planted in
Joe’s Pond, near West Danville, Vt,, and Silver Lake at Barnard.

The fish food used at the station consists principally of beef livers.

Such waste material as could not be utilized in the ordinary method
-Was used for developing insect larvae. An odorless maggot box was
devised, consisting of a floating box tightly closed with g cover, the
lids extending down to the water, with a bottom of coarse wire cloth
Covered with excelsior or straw, upon which the meat is placed. As
the maggots hatch out they work down through the excelsior and drop
out into the water, where the fish are lying in wait for them, '

At the request of Prof. J. W, Moenkhaus, of. Cambridge, Mass., the
eggs of two brook trout wero fertilized with milt of two lake trout during
the month of November. After supplying Professor Moenkhaus with
Such specimens as he required, the balance of the eggs were hatched at
the station with slight loss, and on July 1 there remained 2,241 healthy

. fry. These hybrids were of the same size as the brook-trout fry, but

Tesembled the lake trout in nature and markings. A larger number of

deformities occurred umong these than is usual with either th'e lake or
rook trout. A notable feature consisted in not having a tail, or at
least g, very slight tail compared with the body.

The condition of the water supply of the station is practically the
8ame as heretofore. Efforts were made to increase it by driving wells,
Under an act of Congress authorvizing an expenditure of $3,000. TFive
Wwells were driven, but only one yielded any water.

During J uly the suporintendent’s residence was completed. A new
Pond was constructed and nursery ponds No. 7 to No. 12 were turfed and
Plank walks built around them. i

CAPx VINCENT STATION, NEW YORK (LIVINGSTON STONE, IN CHARGE),

On account of the unusually stormy weather prevailing in October
and November no lake-trout eggs were collected on Charity Shoals,
Or any of the near-by fishing grounds, but arrangements were made to
Conduct operations at Dunkirk during November, and from this source
822,500 eggs were secured. These hatched the following spring with a
loss of 346,505, and the 425,000 fry obtained from them were planted in

akes Ontario and Otsego.

B In December 15,000,000 white-fish eggs were transferred from Put-in
v&y. These were collected at Monroe Piers, Michigan, under unfa-
Ol'a.ble conditions, and were of very poor quality. The fry hatched in
shI‘) ril, and were planted in Lake Ontario. During the winter several
1pmel{ts of brook-trout eggs, amounting to 361,480, were purchased
di::’_PnW»@ hatcheries in Massachusetts. The fry from these were
ributed in the spring to private applicants in New York.
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All efforts to collect pike-perch eggs from Lake Ontario and tributary
waters having failed, arrangements were made early in the spring to
establish a collecting station on the Missisquoi River, in northern Ver-
mont, which has always been noted for the abundance of its pike perch.
As soon as the ice disappeared the fish commenced ascending the river
in vast numbers as far as Swanton Dam, 7 miles above its mouth.
The point selected for a fishing-ground is on the right-hand bank of the
Missisquoi River, about 3 miles below Swanton Dam, the sito of a former
fishing-ground. A small wharf and spawning shanty were erected
near where the seine would be:landed, and pens were constructed for
holding the spawning fish preparatory to stripping them.

As soon as the ice broke up the capturing of the fish was commenced
with the ordinary haul seines, and by April 28 over 3,000 had been
secured. This number might have been doubled had the operations
been conducted during the night. The first eggs werc stripped on
April 23, and the last on April 28, the 591 females available yielding
38,000,000, of which 36,000,000 were sent to Cape Vincent and the
remainder to St. Johnsbury. The methods of stripping and fertilizing
the eggs were practically the same as at Put-in Bay and other stations
where pike perch are handled. They were sent from Swanton to Cape
Vincent on trays and in cans of water, and from the condition in which
the different lots were received it would appear that better results can
besecured by shipping ou trays. From the 36,000,000 eggs derived from
Swanton and 24,000,000 transferred from Put-in Bay, only 9,050,000 fry
were hatched. Of these, 25 per cent were returned to the Missisquoi
River and planted on the fishing-grounds; the balance were distributed
in the State of New York. It is believed the poor results were due
largely to the holding of the fish in pens too long before they were ripe.
The outlook for the collection of several hundred million eggs at this
point in the future is excellent, and arrangements will be made next
year to conduet operations on a much larger scale, '

Investigatious during the previous spring having indicated that
there were no points on Lake Ontario where a sufliciently large num-
ber of sturgeon could be obtained to warrant the establishmentof a field
station, arrangements were made this season to thoroughly investigate

‘the Lake Champlain fisheries, as it had been reported that large num-
bers were being taken on that lake., Mr, Myron Green, who was
employed to assist in the work, reported on May 17 that a great many
were being captured at East Alburg, Vt., and that he had 16 large
ones penned. An examination showed that none of these were ripe,
but three of them would probably have spawned within three or four
weeks, Arrangements were made with the fishermen to examine all
the sturgeon caught, and in several instances females that appeared
to be nearly ripe were penned and held. During the latter part of the
month most of the fish captured seemed to be less matared than those
taken early in the season. Concluding that the point selected for
operations was at some distance from the spawning-beds, all of the
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8turgeon captured for 25 miles south of Alburg, nearly down to Bur-
lington, were overhauled, but without results. All efforts to collect
eggs were abandoned late in June, as the sturgeon seemed to have left
the shoal water and to have gone into the deeper portions of the lake.
From the data collected this spring it is impossible to determine defi
Ditely whether or not sturgeon ascend the river to deposit their eggs.
They appear in the Missisquoi River immediately after the spawning
of the pike perch and suckers, going up as high as the Swanton Dan,
when they suddenly disappear, the stay at Swanton never being over
6 days and sometimes not over 3 days.

The development of regular sturgeon fishing in Lake Champlain is
Tecent, and is probably due to the sudden rise in the commercial value
of the fish. The flesh brings 124 cents per pound net to the fishermen
ln New York, and the eggs from 65 to 75 cents per pound. A sturgeon
dI‘essin_g 100 pounds and yielding 24 pounds of eggs readily brings $30.
They are usually captured with gill nets of 11-inch mesh, which vary in
length from 20 rods to a mile or more. By means of a 400-rod net 30
Were captured in one week. )

Though all efforts this year resulted in failure, it is believed that some
8ggs may be collected next year by setting nets in the Missisquoi and

amoille rivers, as soon as the pike perch have spawned, capturing ail
the 8turgeoun that ascend and holding them in confinement in a suitable
Pound until they ripen. :

The following table shows the number of eggs received at Cape Vin-

¢ent during the season and the fry hatched and distributed:

: Eggs J °r,
Speoies. rocoived. idistrib'}:md.
I\i}‘l‘fﬁ’ trout 822,600 | 425,000
White-en 117! 15,000, 000 | 6, 000, 000
ke pereh 111 22:| ©0.000 000 | 9,050,000
ook trout ...l i 301, 480 200, 000

GLoucksTER STATION, MASSACHUSKETTS (C. G. CorLiss, SUPERINTENDENT).

During the summer, in addition to various minor repairs to buildings
and water-circulating plant, a 1-story storage shed, 38 by 26 feet, and
3 8mall 0il and paint house, 7 by 7, were erected. The old supply tank,
Which had been condemned, was replaced by a new cypress tank of
15,000 galions capacity, and the platform was raised 5 feet to secure
greater pressure for hatching lobster eggs.
tmShortly ftfter the completion of this work preparations were made for
of% collection of cod eggs at Kittery Point, Maine, under the direction
st apt. E. 1. Hahn, of the schooner Grampus. A small force was also

ationed ag Plymouth, Mass., under the immediate direction of Mr. F.
t].u?;)nley' The first eggs from Kittery were received November 21, and
to 10153 on March 28, the total collections from that source amounting

o la’t0°7009. The shigments from Plymouth aggrega:ted 61,618,000,
DOIIOcT; consignment being received April 4. From Kittery 1,559,000

©ggs were also received, which produced 834,000 fry.
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From the cod eggs collected at Kittery and Plymouth 106,455,000 fry
were hatched and planted on the natural spawning-grounds between

Kittery and Boston Bay.

The following shows the daily collection of

cod eggs, the loss during incubation, and the fry hatched and planted:

Date of taking eggs.

Jan.

’ 3
Feb.

28
Mar.

No. of eggn | Loss during No. of fi IVo of oggs
i hatched nnd
recoived. | incubation. planted. | planted.
2, 290, 000 1, 935, 000
827, 000 . 725, 000
2, 683, 000 2,350, 000
11, 000 .
369, 000
474, 000
6064, 000
828, 000
1,112, 000 332, 000 !
2, 849, 000 807, 000 ! 2, 142 000
6, 163, 000 1, 866, 000 i 4,297, 000
370, 000 130, 000 ¢ 240, 000 |.
6554, 000 332, 000 222, 000
4, 980 000 1, 213,000 3, 767, 000
.i 910 000 849, 000 3, 067, 000
5. 992. 000 1, 508, 000 4, 484, 000
2, 989, 0600 1,103, 000 1, 796, 000
3, 455, 000 1, 224, 000 2,231, 000
' 2,220,000 1, 177, 000 1,042, 000
! 1,873,000 169, 000 1,204, 000
! 1,137, 000 300, 000 837,000
1, 588, 000 384, 000 1, 205, 000
1, 635, 000 234, 000 1,801,000
231, 000 28, 000 203, 000
521 000 &9, 000 462 000
! 1
8,031, 000 2, 740, 000 , 5,291,000 '..
6, 021, 000 1, 267,000 - 3, 754, 000
1, 847, 000 737, 000 1, 110, 000
1,231, 000 426, 000 805, 000
3,247,000 1, 261, 000 £, 986, 000
1, 326, 000 435, 000 801,000 .
7,582, 000 2, 485, 000 5,007,000 .
852, 000 3486, 000 , 000
2, 609, 000 791, 000 1,718, 000
80, 000 15, 000 75, 000
808, 000 16, 000 202, 000
2, 635, 000 711, 000 1,824,000 |.
645, 000 251, 000 204, 000
2,131, 000 1, 350, 000 781.000 |.
}, g«ég. 883 661, 000 1,187, 000 H
265, 34, 000
4,171,000 2, 2, 018, 00V
famen| ol
, 004, '
4,763, 000 1,
1,397, 000
785, 000
5, 803, 000 1,
2, 207, 000 008, 00V 1,089, 000
1, 936, 000 M9, V00 1, 047, 000
0, 260, 000 2, 446, 000 0,814,000 §..
4,783, 000 1, 364, 009 3,418, 000
4, 902, 000 1, 264, 000 3,638, 000
853. 000 294, 000 559, 000
4, 502, 000 692, 000 3,810,000 |.
8, 586, 000 2, 284, 000 4, 302, 000
1,232, 000 165, 600 1, 067, 000
1, 256, 000 340, 000 910, 000
852, 000 163, 000 089, 000
1,692, 600 872, 000 1,320, 000
5, 472, 000 2, 118, 000 3, 354, 000
, 422, 000 1, 149, 000 ' 273,000 '.
1, 113, 0600 549, 000 5064, 000
1, 303, 000 109, 0600 1,194,000 :
948 000 104, 000 844,000 ..
948, 000 415, 000 533,000 |..
166, 302, 000 50, 188, 000 | 106,445,000 | 9, 609, 000
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The season was remarkable for the many severe storms and extremely
cold weather prevailing during the greater part of the winter. This not
only interfered materially with collecting operations along the coast,
but on account, of accidents to the supply pipes it became necessary
on two occasions to plant all eggs and fry on hand and to suspend all
operations until the pipes could be repaired. The first heavy storm
occurred November 27, and resulted in the wrecking of several vessels
on Ten-Pound Island and in the almost total destruction of the pier.
During this gale the suction pipe was broken, and the 5,010,000 cod
- eggs in the hatchery at the time had to be planted, as the water supply
was cut off. During the greater part of IFebruary the weather was so
cold that the harbor froze over for quite a distance from Ten-Pound
Island on several occasions, and, notwithstanding all precautions, the
supply pipe froze, and for a second time the water supply was cut off.
Towboats were hired and the pipe thawed out, but it froze again in 4 few
days, again making it necessary to plant all eggs and fry.

In view of the rapid decline of the lobster fishery, arrangements
were made early in the season for the collection of lobster eggs from all
of the important points between Boston and Eastport, Me., the active
cooperation of the Massachusetts, New Hampshire, and Maine State
Fish Commissionsbeing secured. Collectionsalong the Maine coast com-
menced in April, under the direction of Captain Hahn, with the schooner
Grampus, assisted by a steam smack. The results were much better
than in past years, over 34,348,000 eggs being secured from this field,
an increase of more than 12,000,000 over last season. From fishermen
in the vicinity of Gloucester 10,120,000 eggs were obtained, and from
Boston, 21,064,000; Kittery Point and its vicinity yielded 11,858,000,
aking a total for the season of 77,390,000. Of the fry hatched, amount-
Ing to 70,610,000, 36,925,000 were planted along the Maine coast, at
Various points selected by the commissioner of shell fisheries. They
Wwere very successfully shipped by rail in care of a messenger to Port-
land, from which point they were distributed by the Grampus and the
8team smack. The Grampus also took several shipments, amounting
to over 8,000,000, from the station. The remaining fry, amounting to
33:685,000, were distributed in Massachusetts waters by means of the
_Steam launch chartered for the collection of adult lobsters in the vicin-
1ty of Boston and Gloucester. The first lobster eggs were collected on
April 27 ; the last on July 16. The fry commenced hatching about the
first of June and continued until July 28, when the last plant was made.

The following table shows the number of eggs of each species received,
and the fry hatched and distributed during the season:

Specles. . g8 |Kry Latohed.

Cod
.................................................................... 166, 302, 000 | 106, 445, 000
{211}23{ -------------------------- e i, 1, 559, 000 " 834, 000
e S 77,390,000 | 70, 810, 000
TOtAL e e e 245,251,000 | 177, 889, 000
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Woops HOLE BTATION, MassacruserTs (E. F. LOCKE, SUPERINTENDENT).

During the summer a number of repairs and improvements were
made to the buildings and equipment, including the substitution of a
wooden roof for the old iron one on the coal shed, the painting of the
residence, and putting in new plumbing. A new boiler was also placed
in the Cygnet, and the Blue Wing was provided with a new crank shbaft.
The laboratory was kept open during the entire year, and in July and
August was taxed to its utmost capacity.

Following the usual methods, the collection of brood cod was com-
menced about October 1 by the Grampus, the first lot being received
at the station October 11. Work was continued until November 15,
during which time the schooner delivered 2,485 cod, varying in size
from 6 to 20 pounds; and this collection was still further increased
by the purchase of 349 from some of the commercial fishermen. All of
the fish were delivered in excellent condition. They were fed on freshly
shucked clams during the winter and appeared to thrive on them. The
firet ripe fish were found November 14, and collections continued daily
from that time until February 10, when all of the brood-fish on hand
were killed by the extremely cold weather. The total collections from
these fish amounted to 102,223,000 eggs.

In addition to eggs collected from fish at the station, 54,380,000 were
obtained at Plymouth by a crew of men stationed at that point under
the direction of Mr. F. S. Conley. Operations were to have commenced
in November, but owing to the fact that the steam launch Blue Wing,
which had been detailed for that work, was unable, on account of the
stormy weather, to report until December 12, no eggs could be delivered
at the station from that point before the 13th., The season was very
unfavorable, owing to the extremely cold weather and the numerous
storms that prevailed along the coast during December and January.

As a result of the operations at'the two points, 156,603,000 eggs
were received and 92,143,000 fry hatched. These were all liberated in
Vineyard Sound near Gay Head, except a few released in Buzzards
Bay when the weather was so rough that the vessel used in making
the plants could not reach that point.

Tabdle showing the number of cod cgys collected, daily losses in incubation, and fry hatched.

Number of | Fry hatched.
. Loas during
Date eggs were roceived. epgs iy
£ recgig\'ed. incubation. | wymer, Date.
© 1808,
711, 000 104, 000 457,000 | Nov. 23
1, 184, 000 221,000 704,000 28
1,231, 000 289, 000 648, 000 28
4,168, 000 780, 000 2,681,000 | Dee, 3
2, 273, 000 457, 000 1, 394, 000 5
3, 505, 000 640, 000 2, 303, 000 5
3,700, 000 1,013, 0v0 2, 197, 000 11
8, 267,000 1, 041, 600 1, 925. 000 18
4, 811, 000 1, 533, 000 2,771,000 20
8, 553, 000 898, 000 2,404, 000 21
6, 410, 000 1,329, 000 8, 435, 000 26
6,825,000 | 1,586, 000 3, 799, 000 28
4,169,000 | 1, 608, 000 [ 2, 333, 000 Pat]
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Table showing the number of cod eggs colleoted, etc.—Continued,

Number of | Fry hatohed.
Loss during
Date eggs were recoived. egre
£E ,roog ved. | imeubation.| e Date.
1898. 1899.

8, 489, 000 968, 000 2,248,000 | Jan. 2
1, 100, 000 5317, 000 269, 000 3
9, 212, 000 5,816, 000 2, 654, 000 3
7, 152, 000 2, 569, 000 4, 281, 000 5
3, 220, 000 806, 000 2,068, 000 6
5, 001, 000 1, 928, 000 2, 846, 000 8
3, 838, 000 1, 355, 000 2, 266, 000 110

2

971, 000 - 247, 000 608, 000
-4, 596, 000 2, 008, 000 2, 199, 000 14
1,588,000 | 479, 000 1, 003, 000 16
5, 164, 000 2,126, 000 2, 603, 000 17
ees 4,477, 000 1,762, 000 , 272, 000 19
1809.

Jan, 3....... T T 3, 056, 000 2, 343, 000 478, 000 24
.- 906, 060 2,472,000 | . 26

1,383, 000 2, 321, 000 28
1, 412, 000 4, 657,000 29
704, 000 2, 647,000 | Feb. 2
189, 000 2,180, 000 8
2, 337, 000 7, 042, 000 5
488, 000 1, 606, 000 7

8

9

632, 000 693, 000
631, 000 1, 758, 000
1,300, 000 2, 215, 000 10
1,126, 000 2,172,000 11
1, 614, 000 38,434, 000 12
I, 823, 000 2,148, 000 12
873, 000 108, 000 | Mar. 8
487, 000 1,002,000 | Apr. 10
758, 239, 000 497, 000 10
2,400, 000 262, 000 1, 895, 000 18
Total «.cuceianiennecnescecescecccarsans 166, 603, 000 61, 053, 000 92, 143, 000

Continuing the system adopted the previous season, as soon as the
fish had finished spawning they were tagged with small aluominuw tags
and released, 597 being disposed of in this way, and at the close of the
fiscal year reports had been received of the capture of 17 by commercial
ﬁShermen, at points along the coast from off Chatham and Georges

ank on the north to Amagansett, Long Island, on the south.

Owing to intensely cold weather from February 9 to 15, closing all
harbors and bays in the vicinity of the station, the fyke mnets for the
Capture of flat-fish could not be set in Waquoit Bay until February 23,
and theu only after breaking considerable ice. Nets were also set in
Great and Little Woods Hole harbors. Most of the fish captured in

ebruary were spent. 341 were taken at Waquoit Bay on March 11,
but nearly all of them had spawned. Mr. J. B. Rogers was ordered to
Bast Greenwich, R. 1., on March 8, to collect eggs from fish taken at
that point, From February 26 to April 21 94,792,000 were received at
the 8tation, 26,125,000 of them resulting from 90 fish taken at Waquoit,
?9’099,000 from 81 fish captured around Woods Hole, and the remainder
-Yom 145 figh taken at Last Greenwich, R. I. The eggs obtained early
In the Season, though treated as in former years, were poor, a large
Propoytion being unimpregnated. The unfertilized ones were found in

© middle of clusters. A number of methods were tried in bandling,
d:sththe best. results were obtained by taking them in water in shallow
We %, putting only enough eggs in a dish to cover the bottom. They

re then allowed to stand about two hours, at the expiration of which
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time they were found in sheets about the thickness of ordinary window
glass. These sheets were broken up, measured, and placed in the
Chester jars andl yielded a fair percentage of fry In all 52,441,000
were hatched, 5,000,000 of which were shipped to East Greenwu,h R L
The rema.mder were planted in and around Woods Hole Harbor.

Large numbers of small flat-fish from g inch to % inch in length were
captured during the spring in surface nets near the station, and while
it is impossible to say whether or not these were the results of Fish
Commission operations, it would seem reasonable to so claim.

In April arrangements were made to obtain egg lobsters from the
fishing centers between Noank, Conn., and Scituate, Mass. The launch
Oygnet was detailed to collect from fishermen operating in-Vineyard
Sound and Buzzards Bay and a schooner was employed to cover the
fleld around Noank and Stonington, Conn., and Block Island, R. I
This boat was also used in planting fry and adult lobsters in Connecticut
waters after the eggs had been hatched. At Plymbuth and Scituate
local men wére engaged to collect and ship the lobsters to the station
by express. The work was pushed energetically to the close of the fiscal
year, at which time 18,498,000 eggs had been obtained from Noank,
Stonington, and Block Island 11,760,000 in the vicinity of Woods Hole,
including Buzzards Bay, 298, 000 from Plymouth, Mass., 2,491,000 from
Scituate, Mass., and 11,411,000 from Newport, R. I. The co]lectlons
from the first three points mentione( were a little behind those of last
season; those from Woods Hole and vicinity averaged about the same,
while the Plymouth collections were only about 7 per cent of the take
of 1898. The decrease resulted from fishermen taking less interest in
the work. The Newport field is a new one, and it is believed that
next year’s collections at that point can be made to double this year’s.

As there is no Jaw in Rhode Island which prohibits the sale of egg
lobsters, arrangements were made to pay dealers for the privilege of
stripping the eggs, after which they were returned to them to be sold.
From the 44,458,000 eggs collected, 39,881,000 fry were hatched and
planted over a w1de territory. All of the a,dult; lobsters handled except
those at Newport, were liberated in open waters.

A pound net was set in Buzzards -Bay to obtain mackerel eggs, and
from May 29, when the first haul was made, to the end of June 4,918,000
apparently good eggs were secured, but they produced only a few ﬁsh
This was disappointing, as nearly all of the eggs developed to a point
where, by aid of the microscope, the pulsations of the heart were plainly
visible and the embryo could be seen to twist and turn in the egg.

The following shows the number of eggs collected and fry hatched
during the season:

§ Numbor of | Number of
Species. ogis collected.|fry hatched.

156, 003. 000 92, 143, 000
94, 792, 000 62, 441. 000
44, 458, 000 39, 881, 000

4,018,000 l.............
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STeEAMER FisH HAwWK (JAmMEs A. 8MiTi, COMMANDING).

On March 18 the vessel left Edenton, N. C., and anchored at the
entrance to the Chowan River, near the mouth of Salmon Oreek. Two
days after her arrival, the hatehing apparatus having been installed,
8pawn-takers were sent to the various fishing shores and pound nets, but
for two or three weeks the conditions were unfavorable, the weather
being cold and rainy and the water temperature ranging from 470 to 56°,
The first shad eggs were obtained March 27, but though daily trips were
made to all the seines and pounds in the vicinity, no further collections
Were made until April 5, when 209,000 eggs were secured frém Dr, W.
R. Capchart’s seine at Avoca. A few eggs were obtained each day
until the 15th, when the water temperature rose to 58°. On that date
1,234,000 were collected at Dr. Capehart’s seine and 269,000 from a seine
operated by T. D. Holly in the Upper Chowan. Irom the 15th to the
30th good collections were secured, aggregating 21,267,000 eggs, from
which 13,898,000 fry were hatched. As in past years, most of the eggs
were obtained from Capehart’s fishing shore, though efforts were made
to secure them from pound nets on the north shore of the Chowan, from
the seines on the Roanoke, and also the Upper Chowan. The largest
take in any one day was on April 28, when 2,487,000, were collected at the
Capehart fishery. The vessel at that time was lying in lidenton Harbor
and the eggs were transferred by steam launch.

For the purposc of testing the water of Pembroke Creek, where a
8ite for a new shad station had been purchased, experiments were con--
ducted on board the Fish Hawk, during April, in hatching shad eggs
In water under closed circulation. The results were unsuccessful, and
on April 28 the vessel proceeded to Edenton and anchored in the har-
bor. @G, L. Hopper was placed in charge of a temporary plant erected
on Pembroke Creek, and 375,000 impregnated eggs were transferred
from the ship and placed in jars at that point. By April 30, at noon,
307,000 of the fry had been hatched and deposited in the creek near
the station. The experiment was entirely successful, proving beyond
doubt the suitability of the water of Pembroke Creek for hatching
Shad eggs, When the vessel left on May 1 there remained 4,147,000
©ggs, and in order to avoid transferring these, arrangements were made
with the lidenton Ice and Storage Company to erect a temporary plant
on its grounds. A shed of rough boards was put up, and a table with
the. necessary tanks, jars, pipes, etc., installed. The eggs were then
transferred from the vessel and hatched, and the fry resulting from
them, 3,662,000, were deposited in Edenton llarbor.

The vessel arrived at Gloucester City, N. J., on May 11 at 9 a. m.
he same evening 3,000,000 shad eggs were collected by spawn-takers
ff‘om Howells Oove, Bennett’s fishing shore, and the gill nets at Bil-
hngsport and Cramer’s fishery, above P’hiladelphia. Work continued
uﬂlnperruptedly until June 3, during which period 51,983,000 eggs were
obtained, These produced 31,731,000 fry, which were planted in waters
of Delaware, New J ersey, New York, and Conuecticut. In addition to
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these, 2,200,000 fertilized eggs were deposited on the spawning-grounds
at Howells Cove and 5,475,000 were transferred to other stations,
3,765,000 being sent to the Bristol hatchery, which is operated by the
Peunsylvania Commission. These transfers were necessary, as the
apparatus on the vessel was inadequate for hatching all the eggs taken.
Howells Cove yielded the greatest number of eggs, 22,737,000 coming
from that field; Beunett’s fishery yielded 13,551,000; the remainder
were obtained from the Cramer Hill fishery and gillers.

As the term of enlistment of some of the crew expired in May, it
was necessary to employ seven additional men to assist in spawn-taking
and hatching. On June 3 the collecting was discontinued, but the last
of the fry were not hatched until June 8. On that date the fish-cultural
apparatus was dismantled, and on the 12th the vessel proceeded to
Woods Hole, where it reported to Dr. H. C. Bumpus.

BATTERY STATION, MARYLAND (ALEXANDKR JONES, IN CHARGE).

A part of the temporary force was engaged on April 1 and the work
of fitting up the hatchery, overhauling the boats, machinery, etc.,
commenced. By the 10th the station was in readiness for the recep-
tion of eggs, and when the first collections came in the force was
increased to 43 men, the largest number employed at this station in
many years. During the previous sumnmer a number of winor repairs
were made to the buildings and lauuches, and the capacity of the
hatchery, which had been severely tested during the past two seasons,
was increased by the ercction of a line of shelves along its sides and
ends, providing room for 180 additional jars, and giving the hatchery
an aggregate capacity for 50,000,800 shad eggs. This extension proved
msufficient, however, to accommodate the great numbers of eggs that
came in during the season, and & turther enlargement was necessary.
A shed 10 feet wide and 60 feet long was erected on the south side of
the building, in which 3 tables, holding 224 jars, were set up. By this
means the capacity of the station was increased to about 70,000,000,

The prospects at the begiuning of the season were very unfavorable,
as the temperature of the water rewained low, and fish were reported
to be very scarce down the bay. The first eggs came in April 19, and
collections gradually increased from that time until the 24th, when
16,845,000 were taken. The daily average was one to nine millions
until June 2, when the appearance of salt water terminated the work,
The total number of eggs reported was 185,058,000, though the actnal
number received probably exceeded 200,000,000.

The majority of the eggs are purchased from the fishermen, and as
many of them are dead when brought in, and as it is impossible to
always determine which are dead without the aid of a microscope, they
were not measured until they had been in the house from 12 to 24 hours.
This practically insured reporting only fairly good eggs. The regular
gpawn-takers took 35,000,000 during the season; the remainder, except
1,700,000 transferred from the Fish Hawk, were purchased from fisher-
men on the same basis as heretofore, at $20 per 1,000,000,
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Some of the best collecting fields were several miles from the station,
and as it, was impossible for the launches and spawn-takers to attend
these regularly, auxiliary stations were established—one in North-
east River, one at Havre de Grace, and one in the narrows—for the
Purpose of receiving eggs obtained by the fishermen in those localities.
The eggs so obtained were either brought to the station at once by
the men in charge of the auxiliary station or held until they could be
called for next day by the launches. This arrangement was inexpensive
and worked very satisfactorily. The number of fishermen furnishing
oggs has increased each year, and during the past season over 100
boats were engaged in the work.

The quahty of the eggs was excellent, over 125,696,000 fry being
hatched. 2,800,000 eyed eggs were transferred to Central Station,
5,500,000 were sent to the State hatchery at Bristol, Pa., and 10,930,000
Were planted on the spawning-grounds.

The following table shows in detail the daily collections and losses,
Rumber of fry hatched and planted, and period of incubation:

Eges. R Fry. . Date of Egge

Taken. Lost. Hatched. Planted. |Datobing.| shipped.

Date.

DN D0 e D

2,780, 000 8, 706, 000
1,050, 000 660, 000
2, 615, 000 5,165, 000
2, 541, ¢00 4,745,000
2, 200, 000 2, 645, 000
480, 000 1, 680, 000
766, 000 1,110, 000
445,000 1, 610, 000
40, 000 175, 000

185, 058, 000 40, 232, 000 | 125, 596,000 | 125,686,000 |.......... 19, 230, 000

bttt DD W ON
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Early in the season 40 cases of herring roe were canned, to be used as
fish food at the Wytheville and Erwin stations. An immense amount
of this roe is wasted every year, and as it is considered an especially
suitable food for young rainbow trout it is recommended that a larger
canning plant be installed before the opening of another season. The
work of canning costs nothing, as it is done by the station force.

Attention is called to the condition of the marine railway for hauling
out the launches. It is unsafe, and should be removed at once.

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

The work of this station for the year has beeun conducted as usual, it
being used as headquarters for the Iish Commission cars and as a
receiving depot for the shipment of the output of the fish ponds. LEggs
of salmon, trout, shad, and yellow perch were hatched at the station to
demonstrate the methods of the Commission, forming an instructive
and entertaining exhibit, for about eight months of the year, to the
many visitors attracted to the aquarium.

The following table shows the number of eggs received and hatched :

. Eggs Fry
Species. reosived. | hatoned.
LT PR 4, 013, 000 3, 500, 000
Brook trout......... 9, 990 9, 990
Rainbow trout...... 13, 440 13, 307
Atlantic salmon .... 4,990 4, 228
LAKG LTOUL «oueeeneeseeeeasnracsaccacsesssosensasessnscansasnseosasscasesssnen 12, 000 11,128

The superintendent of Central Station is also charged with receipting
for and shipping all freight and express received or sent by the Com-
mission, and this work during the past year involved the handling of
749 packages received and 541 sent out.

The appearance of tho station has been much improved recently by
the installation on the ground floor of most of the exhibits used by the
Commission at the various expositious, also a large variety of fishery
apparatus, including not only domestic material but many forms from
the Bergen Exposition, Norway. '

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

The storage shed and boathouse were whitewashed in March, and the
boats and other equipment were painted and put in readiness for
the coming season. On April 13 the launches Petrel and Blue Wing
reported for duty, and at the first appearance of ripe shad (April 17)
the force was increased to 45. The egg collections by April 30 aggre.
gated 32,740,000, but the number of fish commenced falling off from
that time, and on May 19 it became necessary to discontinue operations
and dismiss the men, though a few were retained until the 25th to close
the station. The collections amounted to 49,283,000 eggs, from which
37,384,000 fry were hatched and 4,062,000 eyed eggs transferred to
other points. Of the fry, 6,110,000 were planted in Southern waters,
and 31,274,000 in the Potomac River on the natural spawning-grounds.
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The following table shows the daily collection of eggs, fry hatched,
eggs shipped, and air and water temperatures for the season:

Tempera- Tempera-
ture. . ture.
Dat Eggs Eggs Kggs Eggs Eggs Eggs
ate. receg:ved. lmtcl%ed. shipped. proon’ Mean Date. rooo%vod. hatobed. |shipped.!yg o .l Moan
air. water + air. |watec.
_— . ! '
L] o o o
Apr.15 426, 000 68 56 May 6 782, 000! 1,962, 000, 513,000 G5. 33| 68
17 010, 000 52 65 7 608, 000 . 33| 68
18 | 1, 168, 000 58. 66! 56 8 689, 000 G8.
10 | 4,616, 000 65. 60| 63 8| 560, 000, .
20 | 6,327,000 06. 66 58. 08 10| 1,200, 000, 1,939, 000
21| 2,663,000 65 | 59 11 622, )
22| 3,374, 000 68.33 60 12 ' 1, 028,000
23 | 2,974, 000 60 t 60 279,
24 | 3,005, 000 70. 66! 62, 33; X
25 | 38,135,000 73. 66| 64
281 1,542, 000 70. 38| 65. 66 388, ¢00, 1, 689, 000
27 1,142, 000 03. )
28| 1,176, 000 05.33| 67 |
20 | 802,000 68. 66| €7. 33! 108, 0
M 701, 000 76 | es.00 .
ay 1 2,363, 000 73.33| 69. 33 seaseses.. | 106,000 6O, 66| 62.66
2| 2,260, 000 74.83| 71.33 832,000[......... 61 | 61.66
3 182, 000 72 71 ! .
4 [ 1,505,000 85 69. 33 (Total .. 49, 283, 000 37, 384, 0004, 062, 000......|...... :
5| 1,134,000 67. asl 6s. 06 ‘

As the tarred felt roof of the hatchery had commenced leaking, a
8hingle roof was subatituted during the summer. In the following
Spring a sea wall, 120 feet long and b feet high, was built along the south
side of the building to prevent the encroacliment of the bank at its
rear. The material used for this wall consisted of 8-inch cedar posts,
‘} inches by 4 inches by 16 feet white-oak wales, and oak planks 2
Inches thick. Another section, 32 feet long and 4 feet high, was built
a-_IOUg' the north side of the boiler house, and another along the north
Side of the cottage, to afford protection against the encroachments of
the river. Considerable damage having resulted to the wharf during
the winter, it became necessary to refloor it and to drive a number of
White-oak piles at the corners as a protection against ice.

Fi1su Poxps aT WasninGgToN, D. C, (DrR. RupoLril HEsSSEL, SUPKERINTENDENT).

As a result of the work at this station during the fiscal year 44,465
large-mouthed bass, 160 small-mouthed bass, 3,662 crappie, and 3,000,000
shad were distributed in the fall months, Of the large-mouthed bass
39,000 wero produced in the north pond, which has an area of about
3% acres. The remaining 5,465 were taken from the west pond and are
Supposed to have been derived from a few late-spawners placed in one
of the partitions of this pond in June. In view of the exceedingly poor
results attained with the small-mouthed bass, it seems useless to
continue experimenting with these fish at this station. Xarly in the
Summer the south pond, which has been devoted to their culture for
Sev'era,l Yyears, was estimated to contain about 4,000, but the number
dwindled gradually and when the pond was drawn down in August
only 160 remained.

3 (;Ié;e experimepts with crappie were continued in ponds 20 and 5, and
) Wwere available for distribution in October. These were fed on
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young carp early in the season and subsequently on finely ground fresh
fish.

A fow common tench and gold-fish were reared for the aquarium at
Central Station and for stocking fountains in public parks. The
golden ide gpawned as usual in April, but their eggs were destroyed
by the cold weather.

The shad fry placed in the west pond in May, 1898, numbering
3,537,000, were held until October and then liberated. It is impossible
to determine the exact number that passed out of the gates, but it was
thought about 3,000,000 survived, as natural food was abundant in
July, August, and September. As suitable food becomes very scarce
in October, it is deemed advisable to liberate these fish hereafter in
September. '

Late in March the adult black bass were transferred from the retain-
ing tanks, where they had been held through the winter, to the spawning
partitions in the north and south ponds and ponds Nos. 6 and 7, from
ten to fifteen being placed in each partition. They commenced spawn-
ing about the middle of April and continued until May 10, when all of
the adults were taken out and placed in partitions in the west pond.
The first young were observed five days after the eggs were deposited,
the temperature at that time ranging from 62° at 7 a.m. to 72° at
4p.m. As soon as the schools scattered the young fish were allowed
to pass through the gateway of the spawning partitions to the large
ponds, where, on account of tho great abundance of natural food, their
development was rapid, and on June 20 the work of transferring the
larger ones to the rearing-tanks was commenced. They were captured
in small-haul seines, all that were less than 2 inches in length being
returned to the ponds, as it has been found by experience that it is dif-
ficult to make them take artificial food under that size. Theindications
at the close of the year point to a good erop of large-mouthed bass.

The following shows the water temperature in thenorth pond at 7 a. m.
and 4 p. m., from April 20 to May 10, the spawuing period:

Date. 7 a.m. 7p.m. Date. 7a.m, 7p.m.
oF, oF. SF. oF
Apr.20... 63 70 Mayl.... 72 81
21.. 81 70 2.. 75 83
22.. 64 78 3.. 7 82
23.. 64 64 4 23 77
24 .. 62 72 6 70 71
25.. 60 76 6.. 07 68
26.. 62 78 7.. 07 70
27.. 80 70 8.. 68 70
28.. 50 67 9.. 67 T4
29.. 49 67 1 69 77
30 68 80

Early in April 60 adult crappie were placed in pond 2 and commeuced
spawning about the middle of that month. At the close of the year it
was impossible to form any idea of the result, as these fish are very shy
and remain hidden in dense watergrass at all times,
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In ponds 21 and 22, set apart for the rearing of carp for fish-food,
150 Spawners were placed, and as soon as they commenced to spawn
(April 30) the spawning-beds were taken from the ponds and placed in
tanks connected with the bass ponds, so that the young carp could pass
freely into them as soon as they were needed. It is customary to intro-
duce them when the bass have attained a length of an inch, but as the
carp spawned much later than nsnal none were ready on May 16, when
the bass had attained the requisite size. It is estimated that over
600,000 young carp were turned into the north and south ponds.

In May 2,700,000 shad fry were again placed in the west pond, to be
held until September and liberated in the Potomac River.

AQUARIUM, CENTRAL -STATION (L. G. HARRON, IN CHARGE).

During the summer, while the aquarium was closed, the interior of
the grotto was repainted and dusted”with stone dust, in imitation of
Seneca stone. One of the nickel pumps used at the Omaha Exposition
Wwas installed in place of the hard-rubber pump, which was worn out,
and a water motor was purchased to operate it in circulating the salt
Wwater. Other minor changes were made, including repairs to several
of the large aquaria which had been broken during the summer.

In the fall a new supply 46f salt water was brought from Chesapeake
Bay, near Old I’oint Comfort, and the usual collections of fishes and
other marine animals were made, 415 specimens, representing 32
Species, being procured and placed in the aquarium. Collections of sea
anemone, star-fish, and lobsters were also received by express from the
Gloucesber, Mass., station. The majority of these specimens were kept
until June without difficulty, the success attained being attributable in
a large measure to improved facilities provided for the circulation of
the salt water.
. The ornamental fishes and species indigenous to this region, exhib-
ted in the large tanks on the main floor of the building, were carried
through the summer without difficulty. Special mention should be made
of the 3.year-old large-mouth bass, which have been in the gquarium
8ince they were taken from the ponds where they were hatched in 1897.

uring the year 2 died and 4 were used for scientific purposes, leaving
24 of the 30 still on exhibition. During the fall consignments of trout
and salmon were received from Wytheville, Va., and Craig Brook, Me.,
and proved a most attractive display through the winter months, On
June 1, the temperature having reached 719, the trout were planted in
Suitable streams in Virginia and Maryland.

. The prineipal food given the fish consists of round beefsteak and beef
llver, the fat and sinew being removed and the meat cut in sinall pieces
for the adult fish and ground in a meat-chopper for the small ones,
The diet of the marine animals is changed from time to time by feeding
chopped oysters or clams, fresh-water snails, and other crustacea, which
form their natural food. Live minnows, small craw-fish, and angleworms

are provided in limited quautities for crappie and bass.
FCo—rv

-
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The following shows the salt and fresh water fishes exhibited during
the year:

Salt-water fishes : Jumping mullet, spot or goody, tautog, croaker, sea bass, sea trout,
rabbit-fish, swell-fish, toad-fish, bur-fish, pig-fish, blue-fish, flounder, red drum,
moon-fish, remora, king-fish, (mv.nlly, blenny, yellow-tail, hog-choker, striped bass,
white perch, sea-robin, spade-fish, snapper, black drum, pompano, file-fish, sea
anemone, star-fish, lobster, shrimp, blue crab, hermit crab, king crab.

I'resh-water fishes: Rainbow trout, brook trout, steclhead trout, Scotch sea trout,
quinnat salmon, landlocked salinon, Atlantic salmon, large-mouth black bass, small-
mouth black bass, crappie, yellow perch, rock bass, common tench, golden tench,
channel cat-fish, yollow cat-fish, golden ide, sun-fish, mill roach, chub sucker, com-
mon cel, paradise-fish, top-minnows, gold-fisl, terrapin, snapping turtle. s

The following table shows the maximum and minimum temperatures
of the salt water from October 1 to June 30, and of the fresh water from
July 1 to June30: ’

Fresh water. ! Salt water.
Month. — - Mouth, L
Max. | Min. | Max. ‘ Min.
oF. oF. | oF. : oF,
JULY et e, 85 77T ) October .uoeeomvreeiaaannnnan... ' o8 | 58
August .............. . 86 78 November ............... -. i} 54
September 84 72 December.............2.. ... | 5 = 51
October ... 74 55 January .o...o.o..ooLl. ...l 54 40
November. 54 88 I February .. 65 | 45
December . 38 33 || March .. 61 48
January. ... 36 33 | April ... 66 52
February . | 34 32 ¢ May .... 74 63
March ............ 46 34 June 81 70
April ...l 66 46 !
[} 71 64 |
June 80 71 ’ | I

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

Allof the fish hatched the previous spring having been disposed of,
in order that the station might be thoroughly overhauled and remod-
eled, the employees were occupied during the summer in caring for the
adult fish on hand and assisting in the general work of construction.
In addition to rebuilding the old ponds 18 new ounes were added, making
a total of 42, The present system for trout comprises 8 stock-ponds
and spawning-ponds 15 feet by 48 feet by 34 fect, and !4 rearing-ponds
varying in size from 10 feet by 50 feet to 15 feet by 106 feet, and from 6
inches to 5 feet in depth. Ior the basses and crappie 4 breeding-ponds
and 15 rearing-ponds have been provided, and 1 pond for carp.

In constructing the trout ponds s¢veral minor improvements were
made. In addition to providing the spawning-ponds with raceways 4
feet wide by 20 feet long by 1 foot deep, a receiver 2 feet by 4 feet by 2
feet was built at the foot of each pond between the guard-screens and
the dam-boards, over which was set a grating in the space where the
bottomn was cut away. In this receiver excrement and other foul matter
settles after passing from the pond through the guard-screen, and before
washing over the dam-board into the raceway leading to the next pond
below. This receiver is connected with a large sewer or waste-pipe of
8-inch terra cotta, which is closed at its mouth by a sliding gate arranged
8o that it can be drawn out to flush and clean the receiver and pond;
by this means all foul matter is carried off through the flush-pipe
without passing into the next pond.
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The ponds were built with plank sides and earth bottoms, all timbers
used in the construction being of the best white oak, thoroughly soaked
in coal tar. In the lower corner of each pond was placed an outlet
pipe constructed of heavy oak timber, in the form of a letter L, the
short stem forming the standpipe in the corner of the pond. Around
this was constructed a crib with guard-screens in front, and setina
receiving-trough at the bottom of the pond. The ponds along Tate
Run are protected against the ravages of high water by piling and stone
walls from G to 7 feet high, running parallel to the ends of the ponds.
Between this protecting wall and the end wall of the pond is a space
of 12 feet filled with earth, forining a strong embankment.

The trout ponds are located on the north side of Tate Ruun and are
supplied with water from the spring. Those for the bass and crappie
are on the south side and receive their supplies from Tate Run, the
stream being tapped 1,580 feet above the ponds and the water conveyed
through a 12-inch terra-cotta pipe laid with cement-mortared joints in
a ditch from 3 to 0 feet below the surface and passing under the run
about midway between the intake and the ponds.

A new residence was constructed for the superintendent, the former
one having been condemned. This building was erected at a cost of
$2,828.50, and is a two-story and cellar frame 563 by 53 teet It has a
stone foundation and contains a parlor, sitting-room, kitchen, bathroom
and bedroom on the first floor and 4 bedrooms on the second floor., It
is heated Ly hot air. - ’

The hatching capacity of the station was materially increased by a
10-foot addition to the east end of the hatchery, at an expense of about
8547. Counsiderable was also done toward the improvement of the
roadways on the Government property and in beautifying the grounds;
maple trees were planted around the spawning-ponds to furnish neces-
8ary shade, and the old ice and storage sheds were removed, Additional
funds are needed to put the station in first-class condition. 'The old
hursery, which is essential for carrying fry during the early stages, is
in bad condition and should be rebuilt.

The rainbow trout commenced spawning November 10 and the season
continued until February 23, a period of 105 days. During this time
5507,000 eggs were collected from 742 female fish, 425 males being used
I fertilizing them. Of these eggs 465,000 proved good. As soon as -
they wero eyed 230,000 were shipped to other hatcheries, State fish
tommissions, and foreign applicauts and societies. The others were
retained and hatched during March and April. There was practically
Do loss of fry during the ftirst few weeks, but in May the fingerlings
began to act strangely, darting and spinning around in the water in a
dazed manner, and the daily death-rate increased from 40 to nearly
1,000. This state of affairs continued until June, when the disease dis-
appeared, and on counting the fish it was found that 132,000 remained.
These were carried to the close of the year without material loss,

Oun January 7 a consignment of 51,000 eyed brook-trout eggs was
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received from a private hatchery at South Wareham, Mass. These
hatched within ten days after arrival, and the fry appeared to be strong
and vigorous until about the 18t of April, when they began to deterio-
rate. Their gills became badly swollen and inflamed, and heavy losses
occurred. This disease was thought to be due to the muddy condition
of the water in April. By actual count on May 10 there were found
to be only 11,800. The poor results were not unexpected, as several
attempts have been- made to rear brook trout at this station in past
years without success, but as such fine results had been more recently
‘attained in rearing rainbow trout, it was thought that good work might
now be done with brook trout, especially a8 the water supply had
been increased.

The brood-ponds for the black bass were prepared early in March,
gravel supplied for building the nests, and the adult fish introduced
on the 31s8t. On April 25 they began to show signs of nesting, and on
May 10 the first eggs were observed. A number of other nests were
noted on May 17, and all indications point to a good crop of young.

The rock bass were transferred to breeding-ponds on March 24,
and nesting commenced late in April or early in May. Owing to the
dense growth of water-plants it was impossible to remove the adult
fish or to make any estimate as to the number of young hatched.

Of 85 three year-old crappie placed in the retaining-ponds during the
year, only 12 remained when the pond was drawn in the spring. This
loss was probably due to poachers, as no dead ones were seen in the
pond during the winter, Those remaining were placed in a small
breeding-pond provided with nests in March, but there is no indication
that they have spawned, and as it is nnpossml(, to train crappie to take
liver aud food ot like character, and as it is very difficult to obtain live
food, it is doubtful whether it is advisable to continue experimenting
with them.

Of the 1,350 quinnat salman on hand at the 1)egmmng of' the year,
the result of eggs shipped to the station in the winter of 1897, 500 were
released in Tate Run in February and 730 more on May 17, leaving 100
on hand. During the past year they have grown very little, though
they consumed a large amount of food, and at the age of 2 years they
were only from 7 to 9 inches in length. The 100 referred to will be
retained at the station in order to note their growth, but will be placed
in a larger pond than heretofore.

The propagation of carp for distribution was discontinned several
years ago, but a number of the fish have been retained, with the view
to rearing young ones as food for bass. These were placed in a pond
25 by 30 feet early in April, where they remained until June 8, without
showing any signs of spawning. On that date they were transferred
to two shallow narrow ponds, and on the following day deposited a
large amount of spawn on the plants and moss growing in the ponds.
As soon as the fry hatched they were t;ransterred to the bass ponds a8
food-for the young fish,
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At the end of the year the stock of fish on hand was as follows:

Calvndar year in which fish were lmt,éhed.

1809. | 1898, i 1897. 1896. 1805, | 1804.or
— : S P
Rainbow trout....ooeeeennenenennn. 3,008 2,972
Black bass (small-month). .. . 26 21
lack ‘bass (large-mouth). ...
Crappie. ....... eeeeeeraeeans
ek baas ... i,

Species.

BID ceteatannacecrcaeceracaracnraarrene
= B Y 3 3,034 | 3,174 547 770 612
|

The tish food used during the year consisted of 8,957 pounds of beef
liver, costing £441.29; 564 pounds of beef hearts, $27.79; 7,400 pounds
wheat chop, $74; 364 1-pound cans herring roe, $14.56; 3 half-barrels
Salted lerring roe, $3, making the total cost $560.64. To this must
be added $119.26 for expressage, $163.50 for drayage, and $42.30 for ice,
an aggregate of $885.70.

The trout fry were fed exclusively on fish roe until they were two
months old, when they were given cooked liver and roe, alternately.
At the end of the third month a mixed diet of raw liver and wheat
chop’was substituted. It is customary at this station to feed the fry
8ix times a day until they learn to take food readily. When the liver
and mush diet is taken up the number of daily feeds are reduced to
four, and finally they are fed only three times, morning, noon, and even-
ing. All trout over one year old are fed twice a day, on a mixture
Composed of four parts mush to one of liver. The amount given to
€ach lot depends on the size and age of the fish, the smaller ones being
allowed more in proportion to their weight than the larger ones.

Irom records kept during the year, it was found that 1,000 fingerlings,
4 months old and weighing 284 ounces, consumed 4 ounces of food per
day; 1,000 fish 18 to 24 months old, 7 to 9 1ches in length and weighing
180 Pounds, required 6} pounds daily; and a similar nummber of adults,
fromn 12 to 16 inches long and weighing 1,040 pounds, took 25 pouirds.
It will be seen that the fingerlings 4 months old ate about 14 per cent
of their weight daily, while adults required only 24 per cent of theirs,

ERwIN STATION, TENNESSEE (S, G. WORTII, IN CIARGE).

The superintendent and a part of the force were occupied the greater
Part of the year in the various works of construction authorized by
the act of J uly 1, 1898, appropriating $4,418 for the completion of the
Station. The most important was the building of 30 rearing-ponds and
» 2 breeding-ponds below the hatchery, and the erection of an ice-house

Dear the railroad crossing. General improvements to the roads and
grounds were wade.
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In July there were 11,562 brook-trout fry and 73,099 rainbow;trout
fry on hand. These were held through the summer in troughs in the
hatchery and in rearing-ponds Nos. 1 to 6, and in September the dis-
tribution was made partly by means of car No. 1 and partly by the
employees of the station, the output of rainbow trout amounting to
45,550 and of brook trout 6,000, :

During October and November 1,000 adult fish were collected for
brood stock fromn streams in the vicinity of Iirwin and delivered at the
station in good condition. The men employed for this work were paid
10 cents for each fish collected, and the hauling amounted to $30.75.

As most of the fish collected the previous year and held at the station
bad died during the summer, arrangements were made to purchase
brook-trout eggs from private hatcheries in New England, three con-
signments, aggregating 253,109, being received fromn that source in
January, The first and third shipments arrived safely, but the second
lot were in bad condition, the temperature in the case when opened
registering 56°,

- The trout at the station commenced spawning October 19, and con-
tinued until November 19, yielding 106,500 eggs. The ponds in which
they were confined hac been prowde(l with temporary raceways, but
they failed to ascend ther, and it became necessary to capture the
greater number with seines. 94,766 of the eggs died and only 11,734
fry were hatched. The eggs from Massachusetts yielded 243,901 fry,
The losses during the winter on iry hatched from eggs collected at the
station were very heavy, and by March 1 only 1,000 remained. Of
those purchased, 221,7G0. were on hand on that date.

In J'umary two (onslgnments of rainbow-trout eggs, aggregating
75,000, were received from Wytheville, These commenced hatching
January 30, and yielded 72,208 fry, 68,040 of which survived to March 1.
This number also covers 900 fry hat(,hed from a small lot of eggs
derived from rainbow-trout reared at this station.

On March 23 the work of transferring the fry of both brook and
rainbow trout from the hatching-troughs to the six ponds northeast of
the'hatehery was commenced, and as soon as the new ponds below the
hatchery were completed they were also used for this purpose, the fish
being first assorted and counted and about 5,000 placed to each pond.
The death-rate after the fry were transferred to the ponds continued
high—-the loss in April of the brook trout amounting to 14,293, and of
the rainbows 3,078, In May the mortality of the brook trout amounted
to 4,096, and of the rainbows 848. In June 9,534 brook trout died, and
961 rainbows, leaving on hand at the close of the year 48,545 rainbow-
trout fry and 76,588 brook-trout fry.

Several experiments were tried in June to ascertain, it possible, the
cause of the excessive mortality in the new ponds. A fence 3 feet
high, of domestic cloth, was placed around ond where the mortality
was heavy; boards were put oun edge around the banks of another to
prevent the young fish from sleeping in the shallow water; bulkheads
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were put in several—some at the head of the poud in order to prevent
the fry from injuring themselves by leaping. Shade was also provided,
traps of various kinds were placed for the purpose of catching rats
and other animals destructive to fish, and a night watch was estab-
lished. In some of the pouds the fish were thoroughiy assorted and
in other ponds wood mold was used liberally, several bushels being
thrown in the water at a time. These experiments failed to produce
any beneficial results, and it was finally concluded that the large loss
was due to the ravages of the belostoma. This insect appeared in
comparatively large numbers about June 15, as many as 12 specimens
being caught on one day, June 28. Before it made its appearauce
around the upper ponds the death rate there was light, but with its
increase the mortality was greater. This bug, well known as one of the
most destructive enemies of young fish, does its work at night. It
both flies and crawls, and it apparently came iuto the ponds through
the open ditch.

At the close of the year there remained on hand the following fish:

Calendar year in which fish wero hatehed.

Speocies. . ) Adults | Adnlts
1809, 1898, | 1807, | ocolleeted| collected
i in 1898. | in 1897,
BrOOK 00 .. ..eemeesnrsiasrnsnrrnnsannanarosnns 76, 588 1) O TN ! a2 | 884
RAINDOW tPONE ceeeeecvaeencnrccanssncesaresnsannas | 48,545 © 2,075 ! 764 |.. e
TOtBl. +ev s eeeenenn e man e aeene e neann 125,103 3,908 | 704 ‘ 482 | 384
|

.
PUT-IN BaY STATION, O1110 (J. J. STRANAIAN, SUPERINTENDENT).

The weather during the white-fish season was worse than any expe-
rienced for a decade, a8 shown by the marine reports, in which it is
recorded that the loss of vessels on the Great Lakes was the largest in
the history of the country. In addition to this, the season opened later
than usual, the first eggs being secured on November il. On the 23d
the mercury dropped to 19°, and fishing practically ceased at the very
keight of the season, the fishermen removing theirnets to prevent their
being caught in the ice and destroyed. Notwithstanding these unfavor-
able conditions, the catch at the west end of the lake was greater than
for several years previous; 83,403,000 eggs were secured from the boats
of the commercial fishermen and 12,785 adult tish were penned at Put-in
Bay Island and Monroe Piers, Michigan, from which 102,051,000 eggs
were taken, making a total of 185,454,000 for the season, as against
112,842,000 the previons year. The work of penning live fish began at
both points on October 31, and continued uninterruptedly, except on
very stormy days, until November 21 at Monroe Piers and Novewmber 29
at the station.

The fish at Monroe Piers were evidently more advanced than those at
Put-in Bay, the first eggs there being secured on November 11, whereas
at the station no eggs were obtained until December 17.
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As the work of penning white-fish had been' conducted on a very
limited scale the previous year, it was necessary this season to con-
struct five new rafts, which, with the old one, gave a capacity for
from 15,000 to 18,000 fish. These rafts carry five crates each, each
crate being divided into two pens 8 feet square and 6} feet deep. The
boom logs at the sides of the rafts were discarded, as they were clumsy
and did not afford sufficient space for walks. Gunwales were made of
4 by 8 inch hemlock joists, placed 2 feet apart and trussed at frequent
intervals by diagonal cross-ties and braces, on top of which were placed
two tiers of 2-foot-wide hemlock planks, making the gunwale, as built
up, 52 feet long, 2 feet wide, and 1 foot deep, strong and rigid, and able
to withstand seas of considerable violence. At each end and between
all the crates were 2-foot plank walks, giving ample room for working
on all sides, a consideration of the utmost importance in handling fish
and fertilizing eggs in stormy weather. With these improvements the
rafts are considered almost perfect for the work.

A large live-car, capable of holding 600 fish, was also constructed at
Mouroe Piers, to be used in conveying fish from the nets to the crates.
This did not prove as effective or convenient, however, as tanks carried
on the decks of the steamers.

The work at Monroe was under direction of J. C. Fox, foreman of
Put-in Bay station, who reported that of 8,779 fish placed in subnets,
8,624 were transferred to the crates, about half of them being females;
3,307 of these yielded 62,208,000 eggs, an average of 18,961. At the
close of the scason 8,584 fish were returned to the fishermen, ouly 195
having been lost. :

At Put-in Bay 4,282 fish were collected, of which 1,217 yielded
39,843,000 eggs, an average of 32,738 per fish. Of the whole number
collected, 3,921 were returned to the fishermen, 237 died or were lib-
erated, and 3 were held at the station for experimental purposes.

Comparing the cost of operating at these two points with that of
collecting from the boats of the commercial fishermen, it was found
that the cost per quart of those secured from the fishermen was 72.66
cents, those from fish penned at Put-in Bay cost 76.22 cents, and from
the Monroe crates 77.53 cents, the average cost of the crated fish being
76.87 cents per quart. With an ordinarily good season the 6,125
females should have farnished 171,500,000 eggs, on a basis of 356,000 per
fish, estimating four-fifths of them as productive.

Of the eggs collected, 126,036,000 were held at the station to be
hatched and planted in Lake Erie, 32,508,000 were shipped to Alpena,
12,132,000 to Duluth, and 14,778,000 to Cape Vincent. The number of
fry hatched was 105,500,000. These were planted with comparatively
small losses on the spawning-grounds in Lake Erie, reefs and gravel
bars where white-fish deposit their eggs naturally being selected.

" The fry were planted under favorable conditions,. the ‘water being
clear, and immense numbers of Daphnia, Cyclops, Diaptomus, and other
crustacea being observed.
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‘A few white-fish fry were kept in a floating box in one of the fry
tanks, and in the same tank outside the floating box about 1,000 pike-
perch fry were retained. Both of these lots throve on food found in
the water. The superintendent’s attention was called by Mr. E. M,
Ball to thefact that the white-fish fry avoided the Diaptomus, which is
easily distinguished by its long antennz. He then began a series of
observations with both white-fish and pike-perch fry, and found that
Mr. Ball’s conclusions were correct. The fry partook freely of the other
forms of life, but refused to touch the Diaptomus. It was also observed
that by the end of the third or fourth day all forms of life became
scarce except this.

As the success of the white-fish work depends to a large extent upon
the abundance of natural food when the fry are first planted, and as
this food seems to be present only when the water is clear, it seems
advisable, in making future plants, to pay more attention to the condi-
tion of the water in which deposits are made. In other words, if the
water in one locality is clear the fry should be planted there, even
though it may not be the natural spawning-ground of the fish.

Further experiments were conducted at the station this season to
determine how long eggs may be held in water before applying the
milt and still retain their vitality. As a result of these observations,
it was ascertained that 97 per cent could be fertilized after bLeing in
the water six minutes, 983 per cent being fertilized where the milt was
applied instantly. At the end of the eighth minute only 81 per cent
were impregnated; at the expiration of the tenth minute, 474 per cent;
at the fifteenth minute, 404 per cent; at the twenty-fifth minute, 17 per
cent. After sixty minutes not an egg was fertilized. The object in
making these experiments was to find out how long the eggs may be
held in water and still be capable of perfect fertilization, in order to
determine how wide a range may be depended on in remilting,

. Experiments with pike-perch eggs during the past season seem to °
Indicate that the eggs of this fish may be remilted to great advantage;
but unfortunately the experiments could not be continued this year.

A number of experiments were also tried to determine whether or
not it is advisable to remilt all eggs. From the first lot 164 per cent of
unimpregnated eggs were found where the milt was applied only once
and 12.2 per cent where applied twice. In the second lot fertilization
Wwas the same by both methods. In the third lot there was a difference
of less than 0.4 per cent.

As it is impossible to use the dry method of fertilization in very rough
weather or when raining very hard, some experiments were tried to
determine the difference in results between the wet and dry methods.
In the first two experiments the wet process produced slightly better
results; in the last, the dry.

The season for pike perch was peculiar in many respects. It opened
ten days late, as the ice remained in the lake mueh longer than usual;
but fishing ceased about the usual time, and the rapid rise in tempera-
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ture prevented good work, though large numbers of eggs were secured.
Arrangements had been wade to pen pike perch as an experiment at
Monroe Piers and Put-in Bay, but the operations were not as successful
as bad been anticipated. Contrary to expectation, the fish did not
stand trausportation or confinement as. well as the white-fish, though
apparently they are more hardy; but this may have becn due to the
higher temperature of the water at the time of the collection and pen-
ning of these fish. 1t was also found impossible to carry as many of
these fish in the tanks on the steamer, due probably to the warmer
water. From this season’s work it appears that pike perch will not
-yield good eggs after being held in confinement more than three days,
and that the males can not be used more than once.

The percentage of fertilization from the fish confined in the pens
at Monroe Piers was exceedingly small. During the season 2,771 were
penned, of which 1,486 were females.  After the eggs had been stripped
2,638 were returned to the fishermen, the remaining 133 having died in
thepens. The 956 females stripped yielded 84,675,000 eggs, an average
of 88,572 per fish. _

The temperature of the water at Monroe Piers averaged 553° during
the 15 days collections were made; but it varied greatly, frequently
changing 5° to 6°1in a balf hour, according as the wind or tide set in or
oat at the mouth of the river. Its maximmum was 60°.

At Put-in Bay 252 fish were penued, 111 of them being females.
These yielded 3,187,700 eggs, an average of 72,447 per fish.

As soon as the eggs are received at the station they are placed in
5-gallon kegs for about 24 hours and a gentle stream of water is allowed
to flow over them. At the expiration of that time they are placed in
jars, 34 quarts to each jar. At the end of three days they will have
swelled to 2 bulk of about 43 quarts. To attdin the best results the
eggs should be worked with the least amount of water possible to keep
them in motion. This is very important, as experience shows that
two jars of equally good eggs will produce very different results if
one is worked rapidly and the other slowly.

Of the 493,000,000 eggs collected, 65,630,000 were transferred to the
Alpena and Cape Vincent stations. The others were hatched at the
station and planted on the spawning-grounds in the vicinity of PPut-in
Bay, Port Clinton, Monroe Piers, and Toledo. They commenced hatch-
ing on May 4 and by May 17 plants amounting to 198,540,000 had been
made, all in Lake Liric with the exception of a few million used for
stocking lakes in Indiana.

Toward the close of the season the fry were sent out in a 400-gallon
tink on the steamer Shearwater, instead of in cans or kegs in the usual
manner. This very much simplified the work of planting, as the fry
were drawn from the tanks in the hatchery by means of a l-inch
rubber hose acting as a siphon to the tank on the vessel. 1In this way
the vessel was loaded in about fifteen minutes, whereas it requires
from two to three hours to do the work in the ordinary way. Careful
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examination showed that the fry were not injured by being passed
through the pipe. When the vessel arrived on: the planting-grounds
a section of hose about 10 feet long was attached to the bottom of the
tank and chefry were allowed to pass overboard through it. By placing
the end of the hose under the surface of the water no possible injury
could result, ‘ '

The following gives the temperature of air and water at the station
during the year:

Alr. : Wnusr . . Ajr, | Water.
1

Month. Month. |~ - I
Max. Min.‘ueun |Ma~( + Min. | Mean. | |Mnx I‘din Mean. Mnx. Min. Mean.
: . - IS S __ I

1
1808 of. | oF. | oF. | oF. | °F. | oF. || _ 1899, i oF, | oF, | oI, . oF, | °F, oF

July . 02 62 | 77 : 84 70 : 76 H J‘nu ..... 49 | —0 26.75 32.5 32.5 32.5
Aug..... 88 70 | 76 i 79 T 76.2 Feb..... | 53 : —11 " 21 79 , 32,5 32.6] 32.6
Sept ..... 80 56 ' 9.3 : 77.5 . 65 69.83 .| Mar .... 50 18 1 32.61 ' 35 32.5 i 33.59
Oct...... 70 34 I | 74 47 58.6 Apr ... | 85! 27 49.53 58 33 42.27
Nov..... 62 | 19 1 30.76 ' 50 : 37 43.13 | May.... | 81 52 62.41 65 54 | 58.82
Deo...... 45 6| 28.85 3G 32,5 ' 33.22 | June ... 9 fy 73.23 T 62 ; 687

C i ' ! :

On March 1‘) a ﬁeld of ice gorged at the pomt where the webt mtake
pipe enters the lake a,n(l carried away 20 feet of the 10-inch suction
‘ pipe. On May 30 the storehouse of the
station and its contents were burned.
Spontaneous combustion is supposed to
have been the cause of the fire. The
loss amounted to about $438.
Experiments have been conducted for
a number of years with the purpose of
designing a jar better adapted for the
white-fish and pike-perch work than the
MeDonald jar. One designed by the
superintendent and manufactured by
Dorflinger & Sons, of White Mills, Pa,,
was used this season along with the old
jars, and from the results attained it is
believed it will be an improvement over
the old form. It is of glass, 154 inches
high and 7 inches in diameter, with a
glass spout, thus eliminating the old
= metal spout, which had to be attached to
White-fish hutching jar designed the jar by rubber gaskets, putty, or
Ly J. J. Stranahan. cement. The bottom is 5 inches in diam-
eter and rests directly on the shelf, obvi-
ating the necessity for glass legs, which are apt to break. It works
well with 5 quarts of eggs, using less water than the McDonald jar, and
by filling the jar to within an inch of the top it acts automatically, all
fungused eggs being carried over into the receiving-trough by the cur-
rent of water. They are prevented from entering the lower row of jars
by wire-cloth pockets inserted in the outlet of the discharge trough.
The water enters the jar throuwh a steel tube with a trumpet-shaped
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bottom, the internal diameter of which is greater than the external
diameter of the rubber tube which attaches it to the supply tank. The
advantage of this arrangement is that it permits the escape of the air
upward.

Experiments were carried on in order to determine definitely the most
effective means of preventing the adhesion of eggs while being fer-
tilized. It was learned that adhesion may be absolutely prevented by
applying just enough water to filland slightly cover the egg mass, then
adding (every 10 minutes for the first hour and every 20 minutes for
the second) additional water to cover the eggs, stirring gently each
time. This operation requires two or three hours’ time, but it is strongly
recommended where eggs are taken in small quantities. A number of
jars manipulated i1 this way hatched over 85 per cent, the best per-
centage during the season.

The use of swamp muck was continued, and after careful experiment-
ing it was decided that it is better to use the muck in the pan after
fertilization takes place than to introduce it in the kegs in which the
eggs are poured after being fertilized. The eggs should be allowed to
stand in the milt and sufiicient water to cover them for about 10 minutes,
when a tablespoonful of the, muck mixture, about the consistency of
cream, should be added. This gives the egg mass a dark-gray color.
Water should then be added until the pan is nearly full, the mass being
stirred gently and then allowed to stand a half hour. The important
point in preventing adhesion is to let the eggs stand until the particles
of muck have settled, then pour off the comparatively clear water, add-
ing a fresh supply and gently agitating the eggs. Most of the muck
particles will have scttled at the end of a minute, the water becoming
clear. :

The preparation of the swamp-muck solution is simple, but should
be carefully conducted. The plan pursued at Put-in Bay is as follows:
The apparatus consists of two tubs and a screen about 20 by 30 inches,
made of fine brass wire cloth—about 40 strands to the inch. After
selecting a suitable location a depression is dug in the muck, which
quickly fills with water. The muck is dissolved in this by constant
beating and stirring, care being exercised not to get the mixture too
thick, as in that event the sand will not settle. This is then poured
through the screen into the tubs. When the water has partially
cleared in the tubs it is poured off, leaving a few quarts of the muck
of the consistency of thick cream in the bottom. The tubs are again
filled with water, thoroughly agitated, and allowed to stand a few
seconds so that the sand may settle, The water containing the solu-
tion is then poured in kegs or cans, where it remaius for an hour or
more, when the water is drained off, leaving the muck in the bottom.
It should be free from sand, which interferes with the working of the
eggs iu the jars. The muck must now be thoroughly scalded in crder
to prevent the development of infusoria, which at times are apt to cause
much trouble. The preparation may be dried in any desired form and
held ready for use.
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NORTHVILLE STATION, MicnIGAN (FrRANK N. CLARK, SUPERINTENDENT).

During the summer the station force was occupied in painting the
buildings, improving the lawns, and getting the hatching and collect-
ing apparatus ready for the fall work. In August the superintendent,
accompanied by Mr. I1. H. Marks, who was employed to act as field
foreman during the absence of Mr. 8. W. Downing ou the Pacific coast,
visited the important fishing centers on Lakes Huron, Michigan, and
Superior, to arrange for the collection of lake-trout oggs. As results
on Lake Superior the previous year had been poor, arrangements wers
made for operating therc only in the vicinity of Sault Ste. Marie.

Particular attention was paid to the tishing-grounds on Georgian
Bay and the upper end of Lake Michigan, including Beaver Island,
and spawn-takers were stationed at Pilot Harbor, Cockburn Island,
Meldrum Bay, Burnt, Green, and Duck islands. The first eggs were
collected on October 13, but the fish were driven out into deep water
about this time by a heavy storm, and unprecedentedly bad weather
prevailed to the close of the fishing season, preventing the fishermen
from lifting their nets oftener than once or twice a week (most of the
fish being then either spent or dead), and also causing considerable
loss on the fishing tugs. The spawn-takers were shifted from field to
field, as weather conditions demanded, and every effort was made to
fill the hatchery before November 3, the commencement of the close
season. On October 20 three cases of eggs were received from Lake
Supefior, but the temperature at the time of shipment was so high that
they came through in poor condition. The operations resulted in the
delivery of 3,978,000 eggs at Northville, the last shipment arriving
November 7. On the first of the month the indications were that the
trout had just commenced to spawn in large numbers, and if operations
could have been continued for ten or twelve days, there is little doubt
that large collections could have been made, particularly at Beaver
Island. o

The eggs werce placed in troughs at the station and commenced hatch-
ing December 4. The distribution of the fry was made from January 19
to March 14,-2,800,000 being deposited on spawning-grounds in lakes
Huron and Michigan, and 60,000 furnished for inland lakes in Michigan
and Indiana. The remaining 200,000 were put in troughs, to be held
until fall. At the close of the year there were estimated to be about
130,000 on hand. These were about 3 inches long and were doing well.

The fingerlings on hand at the beginning of the year (hatehed in Jan-
uary, 1898) were held through the summer and planted during August
and September without loss in Lakes Superior, Michigan, and Huron.

The passage of an act, known as the Milliken bill, by the Michigan
legislature, authorizing the United States Fish Commission to fish in
any of the waters of the State at any season of the year for the purpose
of gathering spawn from the fish so caught, with the provision that
such work be under the supervision and control of the State game and
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fish warden and that 75 per cent of the fry resulting from spawn so
taken be planted in the waters of Michigan, will allow the Commission
in future to continue work during the closed season, and will undoubt-
edly permit the collection of as many lake-trout eggs as may be needed
to fill the hatcheries of the Commission.

The brook-trout brood-fish at the station yielded 97,600 eggs between
October 18 and December 13.  As it is important that the supply of
this fish be kept up in the various streams of Michigan, 638,000 eggs
were purchased from a private hatchery at South Wareham, Mass., and
96,000 eggs from wild fish were transferred from the St. Johnsbury
station. The eggs from Vermont were excellent, and commenced hatch-
" ing December 10 and finished December 22, producing 94,114 strong,

New hatchery, Northville Station, 1899.

active fry. Of these,92,994 remained in the rearin g-troughs February 8.
Early in April these fry were observed to be peculiarly affected. They
refused to take food, seemed to grow constantly weaker, and each of the
affected ones developed a small red Spot. By May 1 they commenced
dying in large numbers, and before the disease could be checked and the
fish distributed nearly 32,000 had died.

The eggs purchased from Massachusetts produced 618,000 fry, which
were held for several months and then distributed, making the total
distribution of breok-trout fingerlings 669,000. A small number were
retained for the fall distribution, and on June 30 they niumbered 31,493.

During November the trout carried over from the previous year were
attacked by an epidemic, and very heavy losses ensued. Mr. M. C.
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Marsh was detailed from November 14 to 27 to investigate the disease,
and on his return to Washington, Dr. 0. M. Blackford was sent to
continue the investigation, remaining in Northville from December 5 to
January 14. The affection was apparently traced to bacteria, supposed
to have been caused by the rotting timbers of which the ponds were
constructed. From experiments conducted at the station it would
appear that even where an epidemic of this character prevails, if the fish

can be transferred to open waters and allowed to subsist on natural
food the wmortality will at once cease. On June 9, 5, 000 brook-trout
fry, which had been fed for several months in the rearing:- -troughs and
were from 24 to 3 inches long, were placed in the spring pond, where
Jphey received only the natural food contained in the spring water.
After remaining there for some time they began to assume a different
color from those fed on liver, their tails and fins becoming very brilliant.
and presenting a beautiful appearance. Not over half a dozen dead
ones were taken from the spring from the time they were introduced
to September 30, yet when counted on that date there were only 3,400,
the Joss being attributed to kingfishers and destructive animals.

The Loch Leven brood trout were quite old and yielded only 14,500
eggs, all of which were shipped to Prof. Williamn A. Locy, ot the North.
western University, Evanston, Ill., and to the Conneecticut Fish and
Game Commisgion. On June 30 there were 107 Loch Leven trout of the
hateh of 1895, 1,464 of 1897, and 2,308 of 1898. The fish of 1897 will
probably yield a considerable number of eggs during the coming fall.

Of the steelhead trout on hand at the beginuing of the year, 2,500
were planted in September in streains along the line of the Flint and
Pere Marquetto Railroad. At the close of the year there remained on
hand 607 of the hatch of 1897 and 3,549 of the hatch of 1898, A case
of eggs was received from Oregon in June, but unusually warm weather
en route caused almost a total loss. The 5,000 fry hatched from them
were doing well at the close of the year. -

On February 2, 16,500 rainbow-trout eggs were received from Neosho;
these yiclded 13, 000 fry, which were distributed during the spring.

On the 6th of June 67,360 grayling eggs were received from Elk
Creck, Montana. Though the weather was very warm, the condition
of the eggs on arrival was excellent, the temperature of the top tray
being 55° and the middle of the case 60>, They were hatched on open
trays in shallow troughs. A few of the fry came out immediately after
being unpacked, and by June 13 they were all hatched, but it was noted
that the fry remained at the bottom of the trough for several days
before attempting t6 swim. The fry from Michigan grayling, handled
at Northville fifteen years ago, commenced to swim as soon as hatched,
and were wmuch larger and stronger than these. Of the 55,000 result-
ing from the shipment, 50,000 were planted in the Au Sable and Pere
Marquette rivers. The balance were retained for observation and
experiment, and at the close of the year they were doing well,apparently
taking food as freely as the trout.
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ALPENA STATION, MICHIGAN (F. N. CLARK, SUPERINTENDENT).

This station was closed from July 1 to November 24, on which date
36,120,000 white-fish eggs arrived from the auxiliary station at Monroe
Piers, Mich.; 500,000 of these were shipped, as soon as the eye-spots
appeared, to New Zealand, for the New Zealand Fish Commission.
The eggs seemed to develop normally at first, but about the middle of
December Mr. Downing reported them to be in poor condition. A
consignment of 30,000 was sent to Northville, and Dr. Blackford, who
was engaged there in studying the diseases of the brook trout, made a
thorough examination of them, pronouncing them to be in good condi-
tion. They were placed in spring water, where they developed very
rapidly, half of them hatching by January 27. The eggs at Alpena
commenced hatehing on April 13 and finished on the 28th, yielding

U. S. Fish Commission building, Monroe Piers, Michigan.

28,000,000 fry, about 79 per cent of the total number of eggs received.
These were deposited in Lakes Michigan, Huron, and Superior, and
some inland lakes at Iron Mountain, Mich.

Arrangements were made during the fall to collect pike-perch eggs
in Saginaw Bay, and on the 17th of April the foreman, Mr. Downing,
began operations, shipping the first eggs to Alpena on April 20, The
results at this point were only fair, owing principally to the fact that
the ice remained in the lake so much later than usual that the earlier
spawners, which produce the best eggs, had already deposited their
eggs. Collections continued until May 3, but the eggs secured were of
poor quality. On April 22 and 25 two shipments of eggs, aggregating
41,630,000, were received from the Put-in-Bay auxiliary station at Mon-
roe Piers. They yielded only about 30 per cent of fry, which hatched
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between May 12 and 18. The Michigan Commission received 12,000,000~
of them for distribution in inland lakes in Lenawee, Cass, St. Joseph,

Calhoun, Barry, Jackson, Ingham, Cheboygan, Emmet, Antrim, and

Wexford counties, Mich. The rewainder were planted as follows:

7,500,000 in Saginaw Bay, 4,000,000 in Thunder Bay, 1,000,000 in Hamlin

Lake, near Ludington, and 500,000 in Devils Lake, near Addison, Mich.

From the experience gained this spring it is believed that with fairly

good weather very large collections of pike-perch oggs might be made

in Saginaw Bay.

DuLuri STATION, MINNESOTA (8. 1’7, WiReks, SUPKRINTENDINT).

During August arrangements were made for collecting lake-trout
- and white-fish eggs at a number of points in Minncsota and Ontario,
also at Isle Royale and Ontonagon, Mich.

The lake trout commenced to spawn abount the middle of September
in the vicinity of Rossport aund Port Arthur, and along the Michigan
shores about the 20th. IEggs continued to cowe in until November 4,
the total collections aggregating 6,300,000; 1,950,000 of these were
obtained from the Isle Royale field, 315,000 from Grand Portage, Minn.,
2,300,000 from Rossport, 1,235,000 from Outonagon and vicinity, and
500,000 from Copper Harbor, Mich. Shipments amounting to 875,000
were made to other stations of the Comnission, State fish commissions,
and private applicants, and 1,500 were sent to Chicago University for
biological purposes. The eggs retained at the station were carried
through the winter without unusual loss and commenced hatching late
in April. The distribution was started as soon as the yolk-sac was
absorbed—about May 10—and lasted until June 30, the euntire output
amounting to 4,335,000 fry, which were planted iu the vicinity of the
spawning-grounds from which the eggs were secured. .

In addition to the 7,067,000 white-fish eggs collected in the vicinity
of Port Arthur, Ountario, 12,132,000 were transferred to the station from
Put-in Bay. TFrom this stock 15,300,000 fry were hatched and planted
during the month of May in Lake Superior.

In February, 100,000 brook trout eggs were received from Leadville,
and in May and June 100,000 grayling eggs from Bozeman, and 93,000
steelhead eggs from Clackamas. The brook-trout eggs were in excel-
lent condition, and hatched 87,308 try, which were distributed in public
and private waters during the summer. The steelheads were shipped
in three consignments, the first ot which reached the station in fair
condition, but only about 50 per cent of the others were saved. At
the close of the year 53,341 of these fish remained. On the grayling
eggs, received in two consignments, on June 26 and 27, there was a
loss of 15,000 in trausit. The eggs were so far advanced on their arrival
that they commenced hatching as soon as placed on the trays, the water
temperature at the time registering 60°. Owing to this high tempera-
ture and to the poor condition of the eggs when received, only about

15,000 healthy fry remained at the close of the year.
FCo—vi



LXXXII REPORT OF COMMISSIONER OF FISH AND FISHERIES.

In planting the fry hatched at this station, steamers are utilized for
conveyiug them to the patural spawning-grounds. The fish are carried
in 10-gallon cans, 30,000 to the can, the water being kept at from 35° to
440, and fresh supplies substituted when necessary. When the vessel
approaches the planting-grounds, the fry are poured into a tub filled
with water and placed in the gangway. Into the side of this tub is
fitted a spout 24 inches in diameter and long enough so that when the
tub is in position it extends about 6 feet out from the steamer, its end
touching the surface of the water. The fry pass through this spout,
and as the steawmer is running from 6 to 10 miles per hour while the
deposit is being made, a plant of 240,000 is scattered over several miles
of territory. :

During the year a number of improvements were made. A new two-
story frame building 13 by 22 feet was erected south of the hatchery.
Upon the first floor, which will be used as a supplementary hatchery,
8 hatching-troughs, 4 large fry-troughs, and a picking-trough were
arranged. The upper story will be utilized as a workshop and store-
house. The crib wall on the beach south of the hatching-house was
raised, and the carpenter shop, which stood on the bank of the river,
was moved and set up over it. The small octagonal building located
over the reservoir was removed to a point just east of the out-of-door
fry-troughs, and is now used for storing paints and oils. A pier Siecet
by 24 feet by 33 feet was built and filled with rock near the mouth of
the Lester River to protect the end of the drain pipe running from the
hatchery from becoming covered with gravel or being brokeu off by the
waves from the lake. A new gravel .road was also constructed from
Lester street across the hatchery grounds to a point near the flagstaff,
thence north to a junction with Park avenue. A number of other
walks were laid out, improving the grounds greatly, and a large amount
of grading was done north of the hatching-house. During the summer
all of the hatching apparatus was overhauled and painted.

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

As indicated in the report for the previous year, the spring of 1898
was unusually favorable for the spawning of bass and crappie in the
overflowed regions of the Illinois and Mississippi river valleys; conse-
quently young bass were very plentiful at the beginning of the fiscal
year. The spring having been warm and the temperature of the water
high, the young fish grew very rapidly, and it was an ordinary occur-
rence during the summer to take specimens weighing £ pound from
schools hatched late in the spring. The early partof July was marked
by heavy storms extending the whole length of the river und causing
high water, nevertheless 30,000 large-mouthed bass were collected that
month and 24,000 shipped. Had there been sufficient storage room it
would have been possible to have secured 100,000 during the same
period. The fish averaged 4 inches in length.
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On August 3, immediately after a severe storm, accompanied by
electrical disturbances, 2,400 of the largest bass were found dead in
one of the ponds. As the fish in the other ponds were not affected it
was thought this pond was struck by lightning. Other storms occur-
ring in August interfered with the work very materially, but operations
continued to the middle of November, the season’s work resulting in
the collection and distribution of 68,452 black bass, 5,270 crappie, and
1,250 cat-fish. In addition, large numbers of the coarser fishes were
taken from ponds that were drying up and transferred to living waters.

‘Crappie were very plentiful early in the season, but on account of
the great difficulty experienced in transporting these fish prior to the’
middle of September no effort was made to collect them until fall.

Through the courtesy of the Illinois Fish Commission the steamer
Lotus was available for making collections during part of the season,
and rendered valuable assistance.

MaNcursTER StTATION, Jowa (R. 8. JOIINSON, SUPERINTENDENT).

During the summer and fall of 1893, pending the obtainment of a
8pecial appropriation for the completion of the station, considerable
work was done on ponds X, Y, and Z, so that they would be available
for fish-cultural purposes the following season. A breeding-pond for
crappie, 80 by 40 fect, with an average depth of 2 feet, was excavated
and lined with plank. During the winter an appropriation of $6,000
was secured for the completion of the station, including the construec-
tion of additional breeding-ponds and the protection of the ponds and
grounds from freshets in Spring Branch, and work was commenced on
April 17,

By the end of the year steam-heating plants had been installed in the
hatchery and residence and a contract was given out for the building of
a stoue protection wall from the upper spring reservoir along Spring
Branch; 3 spawning-ponds, 75 by 17 feet, and 3 feet deep, had-been
ctompleted; also 6 rearing-ponds, 22 by 7 feet, and 3 feet deep. The
80-foot ponds previously constructed, which had been lined with cobble-
Stones laid in clay, became so unsatisfactory that the stones were
femoved and four were lined with concrete and cement aud the other
four with 2-inch hemlock plank. A breeding-pond for bass, 150 by 100
feet, and 4 feet deep, was excavated and its sides lined with plank. As
the s0il is too porous to hold water the bottom will be lined with clay
to the depth of 4 inches.,” The channel in Lower Spring Branch was
Straightened and wideuned and a stone wall was built to protect pond
X from freshets. A protection wall of cement and stone, 5 feet high
and 34 feet thick, was constructed from the wagon-bridge along Spring
Braneh to a point opposite the dwelling, and the channel of the branch
Was moved 75 feet westward. Allof the low land east of the protection
Wall was filled in and graded, and the work of constructing a dam
across Spring Branch was commenced.
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Fish cultural operations were conducted on the same lines as in the
previous year., Ponds X, Y, Z, and W were used for the propagation of
large-mouthed bass and crappie, and two of the 80-foot stock ponds were
devoted to the culture of rock bass. Owing to the limited amount of
gpace and the podx‘ results attained at other statious in the propagation
of the small-mouthed bass, work with that fish was discontinued. Atthe
begiuning of the fiscal ycar the bass ponds appeared to contain a great
number of young tish, and it was then thought- there would be a good
crop for the fall distribution, but in July they commenced dying iularge
numbers, probably on account of the scarcity of natural food. An
eftort was made to collect natural food for them from the river bottoms
along the Maquoketa River, but the supply was insufficient. The pouds
were then drawn down and the fry placed in troughs, and an effort was
made to feed them chopped beef and liver, but for some reason they
did not thrive on it, possibly because of their weak condition when
transferred, and only a few were saved for the fall shipments. These
were distributed to applicants in Towa.

Early in April the adult bass were placed in the breeding-ponds,
and on May 8 the first nest was discovered in pond Z. The temper-
ature of the water at this time was 61°, Nests were seen in the other
ponds on the 10th, and on June 3 the first school of youug fish was
observed in pond Z. Schools were subsequently observed in the other
pounds. Quite a number of nests built in the mud near the edges of the
ponds contained fungused eggs, and these proved a total loss. The
indications at the close of the year are that the output will be larger
than that of the previous season. A lot of 3,000 young bass, 1} inches
long, have already been taken from pond Z and placed in troughs, and
the experiment of feeding them maggots is being tried. Up to the end
of June several of the bass were still spawning,

The adult crappie were placed in pond W in April. They nested in
May, and on June 21 two schools of youung fish made their appearauce.
This pond contains an abundance of natural food, and it is thought the
results will be fair. '

During the summer of 1898, 1,183 rock bass were taken from the 80-
foot stock-ponds, this number being the result of’ the spring spawning.
In the spring of 1899, 30 adult rock bass were collected from the river
and placed with the adults already on hand, 27 being placed in each of
the two rearing-ponds. The fish were seen spawning late in June.

On July 1 there were 79,598 brook-trout fry on hand. These were
beld until September with a loss of 21,348, when 60,000 were distributed
to applicants in Iowa, and the balance held for brood stock. During
the summer 700 adult trout were collected, making the total number
of brood fish 1,184, The first brook-trout eggs were secured on Nov-
ember 1, and collections continued uutil the 4th of March, 286 females
yielding 246,275 eggs, an average of 861. These produced 67 per cent
of fairly good fry. The small percentage hatched is attributed to the
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fact that most of the fish were only two and three years old. During
the winter three consignments of eggs, aggregating 150,000, were
received from Leadville in excellent condition and 138,035 fry were
hatched from them. bringing the total stock to 297,097; 178,900 of
these were distributed during the spring to private applicants and
planted in the public waters of Iowa. The remaining fry were held to
be reared as yearlings.

A shipment of 22,800 rainbow-tront eggs was received from Neosho
and 200,000 lake-trout eggs from Duluth. Both consignments arrived
in good condition, and the fry resulting from thém were planted during
the spring, most of the lake trout being planted in Okoboji and Spirit
lakes. The 26,000 rainbow-trout fry on hand at the beginning of the
year were distributed in the fall with the exception of 4,500 retained
for brood stock.

The graylings resulting from eggs shipped from Bozeman in the
spring of 1898 suffered severe losses during the summer, as it was dif-
ficult to get them to take artificial food. Plants aggregating 22,000
were made in Spring Branch and Bear Creek, and the remaining 1,450
were retained for experimental rearing.

The Loch Leven trout collected in the vicinity of the station the
previous fall yiclded 2,980 eggs, from which 2,665 fry were hatched. At
the elose of the year 1,840 remained; these will be held for brood fish.

The following stock remained on hand June 30, 1899:

Calendar year in which

hatched.
Speocies. N e
1809. R 1808. Adults.
Brook trout...ovveeeesceenssestiosietitieietientianeciiitieniornianenes
BAInBOW BLOUE + L et a eeeae e e aeeaaeeeeeae et ieenaeee aneeeannan
Grayling............

Loch Loven trout........

Large.mouth black bass. .
tock bass ............. dool.

L8 T L S |

SAN MARcos STATION, TEXAs (J. I.. LEARY, SUPERINTENDENT).

In August work was resumed on the four ponds intended to be sup-
blied by water wheel, and by the end of October they were completed.
This addition to the pond system adds very materially to the productive
area of the station, and its cost, including water-wheel and reservoir,
was ounly £2,363.77.

- The outer banks of these ponds form a large circle, 1,200 feet in cir-
Cumnference; in the center is a circular mound, 80 feet in diameter, in
which is located the distribating reservoir 20 feet in diameter and 3 feet
deep, with walls of rock and cement 24 feet thick at base, topped with
16-inc¢h limestone coping and completed with interwoven guard rail of
halfinch iron. The circle is divided into four enual parts by 6-foot
embankments, making each pond the form of a keystone, with an area
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of about half an acre each. The depth of the ponds at the narrow ends
near the reservoir is 5 feet, and it decreases as it approaches the outer
edge of the circle, the average being about 3 feet. When the ponds
were filled with water it was found that the wheel would keep them
abundantly supplied.

To overcome the difliculties heretofore experienced in handling bass
while theé work of distributioun is going on, the upper end of pond M was
converted into 8 retaining-pools, 6 by 16 feet. The partitions were
built of brick and cement with concrete foundation, and each pool was
supplied with a half-ineh supply pipe. This work was done largely by
the employees of the station,

In July the distribution of bass hatched in the spring of 1898 was
again undertaken, 11,720 being moved by the station force. The work
was then dmcrmtmued until the arrival of car No. 2, in December, when
four trips were made, and 5,025 black bass, 3,015 rock bass, 1,035
crappie, and 4,000 rock bass from Neosho were distributed.

Fish-cultural work was conducted on the same lines as heretofore, the
propagation of Llack bass being the most important feature. Inci-
dentally, experiments were continued in the propagation of rock bass,
calico bass, erappie, and bream, and carp and mud shad were reared as
food for the bass. Tarly in the fall the brood-fish were transferred to
the btreeding-ponds, abont 12 pairs being placed to each half acre,
experience having shown that the best results are attained by so
apportioning them. They commenced spawning on February 18, nine
days later than the previous season. This delay was undoubtedly due
to the weather prevailing during the winter, which was the coldest
recorded for many years. As in the past, they deposited their eggs on
the clay banks of the ponds instead of the piles of gravel provided
for them. As soon as the young fish were 13 inches long they were
transferred to rearing-pools, a seine of bobinet being used.

Several experiments were conducted during the scason to determine
at what age it is best to transfer the young from the breeding-ponds,
and from the results attained it was decided that they should be at
least 13 inches in length before being disturbed.

The following table summarizes the experiments referred to:

Number

|
Size of fish. ' I:Al'"tlil‘:)l?r ! Size of pond, distributed
S {rom pond.
1
1inches.. .oeveneioioiiaiieia ... ....| 1,000 | 6 by 16 by 14 fect dcep 735
Juat atwr absorption of sac --1 L0000 ] SANG .. o-oieaanas 200
Jj inches................ 1,500 | 33 by 50 feot 1,240
ust after nbsorpt,lon of 5, 000 1 760

8 by 50 foet .

On April 18 the distribution of the fish hatched during the winter
was taken up and carried on until the close of the fiscal year. During
this period 69,800 young black bass were delivered to private appli-
cants and planted in public waters, with a loss of only 100,
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.. It i3 a matter of regret that the railroads ot Texas, with the exception
of three—the St. Louis Southwestern, Texas and Pacific, and Fort
Worth and Rio Grande—declined to give the Oommission any more
free transportation, as this will increase the cost of distribution very
greatly. It may be of interest to know ‘that the employees of the sta-
tion traveled 18,857 miles in making the spring distribution, 9,000 of
which were free. The amount expended in traveling was $773.43.

Of the fish distributed 37,550 of the black bass were planted in the
following streams: Trihity River, 8,000; Brazos River, 7,150; Qolorado
River, 9,300; Guadalupe River, 5,000; Nueces River, 2,500; Frio River,
2,000; Medina River, 1,400; San Saba River, 1,000; San Antonio River
(above city), 500; Pecan Creek, 700. '

As it was impossible to obtain any rock bass in Texas, 10 adults
wero transferred from the Neosho station in December and placed in a
pond 50 by 100 feet. At first the clear water appeared to affect their
eyes, but they recovered and commenced nesting on the 23d of March.
At the close of the year there appeared to be quite a number of young

Ruke for drawing aquatic plants and moss to pond banks.

fish about 14 inches long in the pond. At the same time these fish were
transferred from Neosho, 12 calico bass were received and placed in a
pond of the same size; these showed signs of nesting during the
latter part of March and quite a number of small ones were observed
on April 19.

Profiting by the experience of the past year, the adult crappie were
placed in a pond with carp so that the water would be kept muddy.
They commenced nesting late in March and at the close of the year a
number of fish about 2 inches long were observed. For breeding pur-
poses it is not deemed advisable to place more than 50 of these fish to
a half-acre pond.

An effort was made to propagate bream, and early in the winter 30
were placed in a small pond. They commenced spawning in April and
had not finished at the close of the year. '

Blind salamander and shrimp continued to come up in the water
from the artesian well, the shrimp constantly, the salamander at inter-
vals. Perhaps two or three would be found one week, and then for
several weeks none would be seen. Many of the specimens were for-
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warded to Washington, some alive and some in formalin. Those sent
alive were placed in 1-quart Mason jars, about three-quarters full of
water. They can be kept alive easily for nine weeks, undergoing great
changes of air temperature seemingly without inconvenionce. One of
a pair furnished to the School of Science at Austin, Tex., has been
kept in an aquarium over 12 months, and about every eight days is fed
a small bit of the flesh of crawfish. One was kept alive at the station,
hermetically sealed in a Mason jar two-thirds full of water, for 31 days.

The trees planted the previous year have dowre well, taking into con-
sideration the hot climate and almost total drought for 12 months.

The weather during the year has been very clear and dry, with high
winds during the winter months and unprecedented cold, the ther-
mometer registering 5° below zero on February 12, and remaining low
for nearly a week. Ice mearly 4 inches thick formed over the ponds
during this spell, but no harm resulted to the fish. Owing to the light
rainfall during the past two years, the flow from the artesian well grad-
ually dwindled, until in May it was less than 200 gallons per minute,

Rake for taking aquatic plants from ponds.

and the overflow from the ponds was so light that the hydraulic ram
could not be operated. Heavy rains in June caused the flow to become
normal again.

NEOSHO STATION, M1ssoURI (H. D. DEAN, SUPERINTENDENT).

In addition to the usual fish-cultural work the station employees made
many minor improvements during the year: Two spawning-ponds were
constructed at the head of pond No. 14, and quite extensive repairs were
made to Nos. 14 and 15, including new piling and new standpipes. The
material used for this purpose was 1i-inch cypress, coated with pine
tar. A new barn was constructed in the rear of the residence, three
hydrants were installed on the grounds for watering the lawns, and a
refrigerator was built in the corner of the ice-house for the preservation
of liver and fish-food. An artesian well, 3-inch bore, was also sunk,
with a view to increasing the water supply, but the flow from it is
small, and the water is strongly impregnated with sulphur,

Fish-cultural operations were on about the same lines as in the past.
The fish this year were singularly free from disease, and as a conse-
quence the output of the station was larger than usual. Of the 92,200
rainbow-trout fingerlings on hand at the beginning of the year, 83,775
were distributed in the fall, and 2,000 retained for brood stock, showing
a loss of only 7 per cent for four months, Of this loss 1,500 were prob-
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ably killed by being placed in a pond in which the piling was coated
with coal tar.

The spawning season of the rainbow trout extended from December
16 to March 10, the total take of eggs amounting to 349,629, of which
225,939, or only 57 per cent, were fertilized. 125,800 eyed eggs, were
sent to ‘other stations and private applicants, leaving 100,000 to be
batched; from these there were on hand at the close of the year 57,400
fingerlings.

In May 10,000 wild rainbow trout eggs were received from Califor-
nia, These had been taken by the California FFish Commission at Sis-
son, Cal.,, and shipped to Leadville, where they were repacked and
sent to Neosho. They produced 6,600 fine, healthy fry, which will be
reared for brood stock.

The small number of eggs obtained this season and their poor qual-
ity is due to the fact that the brood-fish were in poor condition from
constant handling and interbreeding, and it is hoped the introduction
of new stock will bring about an improvement.

After the ponds containing the young black bass and rock bass had
been carefully drawn down the fish were transferred to troughs and
small pools, where they could be supplicd with water of a higher tem-
perature than it is possible to provide in the rearing-ponds. The
troughs constructed over the branch proved very successful for this
purpose, the temperature there being kept at 75C without difficulty.
The young black bass learned to take artificial food very readily, though
not so quickly as the rock bass. Of the 18,632 young black bass taken
from the ponds, 16,750, or 90 per cent, were carried through the summer
and successtully distributed in the fall. An accidental plant of 5,000
was made in Hickory Creek, the flood of July 31 carrying away the
troughs in which they were held.

From the rock-bass ponds 32,100 young were removed to troughs,
and the output in the fall amounted to 29,596. These were cared for
in the same way as the black bass,

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

Species. ; -
1899. | 1898. 1897. i 1886.
RAINDOW trOUE eeeeeenianneennreneaacecnccaseaccscacssncanens 64, 000 i 1,800 600 720
BIACK DRSS eeerenaneeeecarracrracraceaasenaceocaascnasaeernslonreosaces]ornnencenn 85 101
ROCK DABB. ¢ ucerrerncaeveeaeraecarancccecnaeemnnannianesenas|ossnsesnac]ocmaaecaee|ooaeaanm-e 65
StrAWHOTTY DRSS vuvvee e eeraceeccrnnaeeenenacnnecnssannen O P, 7 48

GOION 1A6 «caveennscarieereaeennssasenarsnceeasensesacessaea|assnosasnelonnncsenss|oaseneanas 12

LeapviLLe StaTioN, COLORADO (E. A. TULIAN, SUPERINTENDENT).

At the beginning of the year there were on hand 340,000 brook trout,
25,000 Loch Ieven trout, 41,500 grayling, 3,000 rainbow trout, 153,600
black-spotted trout eggs, and 4,900 rainbow-trout eggs. The rainbow-
trout eggs were a total loss, but, except the grayling, which were dis-
tributed in July and August, the balance of the stock was carried until
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fall with comparatively light losses. Arrangements were made during
the summer for the collection of eggs at all of the points heretofore
operated, and at a number of private ponds and lakes. The first eggs
were obtained October 7 from brood-fish at the station, and collections
continuea coming in until late in December.

The following table shows the number collected at the various points,
spawning period of the fish, number of eggs lost and fry hatched:

Source. Spawning period. L{f,ﬁge?f)l' Eggs lost. hu{‘:ﬁ'od
1187 173 + Y N Qct. 7to Deec. 17 | 202, 100 48, 600 62, 300
Uneva Lake ..o.oocaeiciiiiioeiaeneiii., QOct. 30 Nov.21 : 76, 000 6, 650 69, 350
Smith Lake. ..ooeiimmnireieacivonaananiia.. Oct. 28 Dec. b ] 138, 000 37, 750 100, 250
Ridgway Lake..ooooiienirnianiaaaaana 0 Oct. 26 Dec. 13 : 484, 700 119, 200 360, 100
Wellington Lake ....cooooovieiiiiii o, Oct. 29  Dec. 1 842, 200 241, 000 409, 300
Youngs LaKo .. ceaemeeieioaininnnee.., Oct. 22 Nov. 206 109, 900 42, 900 67, 000
Decker Lake. «coveneiiiiaanociaae oo, Nov. 3 Nov.27: 1,328,000 6086, 720 533, 280
Musgrove Lake...ocooooiuiiiianaeii il Oct. 21 Nov.29 ; 340, 800 | 126, 450 122, 950
Derry Lake. ...ooooimenenriciieniecciseees oonn Nov. 7 Nov.16 | 36,000 ! 1, 400 34, 600

Total ... eicamee i leeeereniecaacccaaans 3,656,800 1, 321,570 | 1, 849, 130

Of the total collections, amounting to 3,656,800, 485,600 were trans-
ferred to other stations of the (‘ommission and to private applicants.
On May 1 there remained at the station 778,790 brook-trout fry belong-
ing to the Commission, and 1,016,340 belonging to private parties. As
Congress had made a special appropriation to be used in repairing and
remodeling the station, it was necessary to distribute all of these fish
before the close of the fiscal year; 200,000 were shipped by car No. 2
to the Bozeman station, and the balance given to applicantsin Colorado,
South Dakota, Nebraska, Montana, Utah, Washington, Oregon, and
Idaho. The fry owned by private parties were turned over to them.

Steps were taken early in the spring to again undertake the collection
of black-spotted trout eggs at Ireeman Lake, and also at the Grand
Mesa Lakes. Only 18,600 were secured at the former point, but the
take at the Grand Mesa L.akes amounted to 1,727,000. By June 30
143,000 had been transferred to the station, and 1,584,000 were in
troughs at the lakes waiting for the eye-spots to develop. 'I'he results
were exceedingly gratitying, as all eftforts in past years to find a good
collecting field for black-spotted trout eggs had proved fruitless.

In Aprii and May 66,900 rainbow-trout eggs wereo coilected at-Lake
Loveland and Twin Lakes, The loss on the Lake Loveland eggs dur-
ing incubation was very heavy, amounting to over 54 per cent of the
take. This was attributed to the treezing of the eggs in the pan just
after they were taken. Quite a number of young trout were seen in the
lake, aund it is believed that much larger collections can be secured there
next season.

In addition to eggs already mentioned, 25,000 rainbow-trout eggs were
received from the California Fish Commission station at Sisson, Cal.,
10,000 of them being reshipped to Neosho.

The stock of Loch Leven trout at this station has died out, the only
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eggs collected being 15,500, obtained in December from the Ridgway
Ponds. These hatched with comparatively small loss.

As there had been numerous calls for lake-trout fry in the Rocky
Mountain regions, 25,000 eggs were transferred from Duluth in January
and arrived in excellent condition, the loss in hatching amounting to
only 200, During June 10,000 fry were shipped, and 11,700 remained
on hand at the close of the year. v

The following shows the stock of fish and eggs on hand at the close
of the year: :

Calendar year in which hatched.

Specios. - - -
1899. | 1808. | 1897. 1800. | 1805. Eggs.

Brook trout....coeecneiiieniaaaaacaas
Looch Leven trout..eceecaccecan.ns
Black-spotted trout.......cccooooon
Lake trout ....... .
Rainbow trout. . cocemviommniiiiaiiiiiiaias
GIayliDE ceveverenenneacaananracecncecesoecsnns

e P 102, 500

2,700 280 100 } 104 | 1,651,000

BOZEMAN STATION, MONTANA (JAMES A. HENSHALL, SUPERINTENDENT).

During the fiscal year a number of improvements were made at this
station, including the installation of a heating plant in the superintend-
ent’s residence. The warm spring was raised 44 feet, so that the water
could be fiumed across the creek and used for moderating the temp-
erature in the rearing-ponds, and 12 new ponds, 10 by 25 feet, were
constructed with a complete systemn of water-supply and waste pipes.
In June a freghet carried away the flume to the warm-water spring
and the south abutment of the bridge, near the main entrance to the
grounds.

All of the fish on hand at the beginning of the year were distributed
during the summer and fall, the grayling fry being liberated ecarly in
July, owing to the great difficulty experienced in feeding them.

Arrangements were made the following winter for collecting black-
spotted-trout eggs at Henry Lake and grayling eggs at Red Rock, also
for the operation of a private hatchery on the ranch of Mr. Burton
Vincent, 4 miles from Anaconda, on Warm Spring Creek.

The Henry Lake station was opened April 3 and operated under the
direction of Mr. W. IF. Jarvis, fish-culturist at Bozecman. Krom the
407 ripe trout captured in the lake and in Howard and Meadow creeks
615,000 eggs were secured, the fish taken from the lake averaging 1,500
eggs each, and those from Meadow Oreek 2,400. During May and June
507,000 of these eggs were transferred to Bozeman and 50,000 were
hatched and planted in Henry Lake. The temperature of the water
during the season varied from 43° to 57°. On June 27 the station was
closed and the apparatus stored for the season.

The substation at Anaconda is located on the ranch of Mr. Burton
Vincent, who bhas equipped a small hatchery to be operated by the
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Cominission on shares. - Mr. G. H. Tolbert was detailed for duty at this
point, and took charge of the work on March 15. Under his direction,
runways were made to connect the several ponds, which were originally
beaver-dams; traps were put in for the capture of adult trout, and live-
boxes constructed. The first eggs were taken on May 7, the last July 3.
The results secured were not as large as had been anticipated, as only
250,000 eggs were obtained. Of these, 194,600 were shipped to Boze-
man and the rest were hatched and planted in the ponds. These ponds
contain an abundance of natural food, such as Gammarus, and the fish
in them are healthy and well fed.

The Red Rock Lake station was opened on April 6, Mr. A. J. Sprague,
fish-culturist of the Leadville station, being in charge. The temporary
batchery, erected the previous fall, was equipped with troughs and a
suitable trap was placed in the creek. The water supply to the hatch-
ery was also increased by enlarging the spring and raising it to a higher
Jevel. As more grayling were taken than could be utilized, the trap
was fished only during the day. The first eggs were collected May 14
and the last on June 29, 5,300,000 being taken in all.

As some difficulty had been experienced during the previous season
in handling grayling eggs on flat trays, both the McDonald jars and
the Stone-Williamson baskets were employed this year, and with very
satisfactory results, no trouble arising from fangus or from bunching
of the eggs, as herétofore. 1t would appear that grayling eggs should
be eyed under a water pressure from above rather than with a lateral
current.

Owing to an untoreseen delay in the delivery of the shipping-boxes, it
became necessary to hatch the bulk of the eggs at the stafion and deposit
the fry in adjacent streams. Of those transterred, 750,000 were sent to
Bozeman, 100,000 to St. Johnsbury, 100,000 to Duluth, 67,000 to North-
ville, 25,000 to the Wyoming Fish Commission, and 50,000 to the RRhode
Istand Fish Commission.

The fry hatehed at the station were planted as follows: 3,000,000 in
Elk Creek, 100,000 in Elk Lake, 800,000 in Picnic Spring Creek, and
75,000 in Hidden Lake.

During the winter and spring 130,000 brook-trout eggs, 50,000 rainbow-
trout eggs, and 15,000 steelhead-trout eggs were received at the station
from different points. These were hatched and the fry will be held for
rearing. '

At the close of the year there were on hand the following:

‘ Calendar year in which fish wero hatched.

Species. l——- -
1809, | 1898 : 1897. | gy

- | e —
Brook troft. .ceeeneeeiieiiriiiieeiiiaieieiiasaasstncean. 68, 800 2,100 “1, 456 |veveenniann
Black-8potted trout. .o vovenrii e iniiiiiiiraececnea oo 4, 045 8¢ 584, 000
F TS T TR L R LT T T | 190 | 6,370 14.700
Rainbow trout... ceed| 20,000 aaeennenn [roeememenn|innmenaneess
LD S LY L L T R Py P T l....................: .......... > 590, 000

*Recoived 780 frons Loadville station.
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CLACKAMAS STATION, OREGON (W. I, HUBBARD, SUPERINTENDENT),

Owing to the difticulties expericnced in past years in constructing a
rack across the Clackamas strong enough to withstand the freshets
that oceur every fall, and as arrangements had already been made to
collect eggs on the upper river, the Salmon River, and the Little White
Salinon, it was decided not to attempt collections on the lower river in
the vicinity of the station, but to use the hatchery for hatehing and
rearving fry from eggs trausferred from the substations mentioned. As
the season advanced, however, it became apparent that collections at-
these points would be light, and 704,000 eyed eggs were purchased fromn
local fishermen. The transfers from other stations were as follows:
4,926,000 from the Little White Salmon, shipped between October 26
and November 8; 16,200 from the Salmon River and 2,000,000 from
Battle Creek, received January 6; making a total of 7,646,200 salmon
oggs handled at Clackamas. It became necessary during the winter to
erect rearing-troughs out-of-doors to care for the fry.

With the view to increasing the fry-holding capacity of the hatchery
a number of experiments were made, and it was found that twice as
many eggs could be cared for by suspending baskets of fine-mesh wire
cloth m the troughs midway between top and bottom, thus permitting
the carrying of two sets of fry in each trough, the usual nuwmber on
the bottom, and the same number in the basket. These experiments
were not made until the season was well advanced, but they demon-
strated clearly that the baskets could be used in this way with excel-
lent results, though the water supply was unusually bad, due to the
washing down of mud by the heavy rain storms during the winter,

The fry were planted from time to time during the winter and spring
in the Clackamas River, the last deposit being made on May 11. The
total number planted. was 7,489,206, showing a loss of only 150,974 on
the eggs received.

Early in March J. W, Berrian, J. N. Wisner, and E. C. Greenman
were sent to the falls of the Willamette River, near Oregon City, to
collect eggs of the steelhead. A tent was erected for the accommodation
of the men, and water was obtained from a steamboat basin near by for
supplying the hatching-troughs, erected in the open air near the tent. -

A party of fishermen operating a fish-wheel in the vicinity agreed to
turn over all.the fish captured by thew, and it was arranged so that
the fish canght in the wheel would slide through a trough into a live-
box anchored in the water. From this box they were transferred to
larger boxes, where they were held until ripe. The live-bokes were 8
feet square and 6 feet deep,.constructed with adjustable bottoms. The
first fish caught by the wheel was on April 9, and up to May 2 only 61
females and 22 males were obtained from that source. As indications
did not point to any increase in the catech, steps were taken to obtain
additional supplies of fish from other fishermen who were operating
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dip pets on an island under the falls, From this source 209 were
secured—153 females and 56 males.

The fish from the island, taken in dip nets, were in much better
condition than those from the wheel. A few were also secured from
gill nets, but they soon died from injuries. The loss on the fish held
in live-Loxes was considerable, though every possible effort was made
to keep them alive until ripe.

Eggs were obtained from 160 females, the first being taken on April
28 and the last on May 24. The total collection amounted to 393,000, of
which only 167,000 developed to the eyed stage. These were shipped
as follows: 93,000 to Duluth, 15,000 to Bozeman, 21,000 to the Connec-
ticut Fish Commission, and 30,000 to Northville. The remaining 3,000
were hatched and transferred to Clackamas, where they were liberated
in Clear Creek. - .

In addition to these, 3,601 steelhead eggs were received from Salmon
River, which produced 625 fry. These were planted with the other lot,

UrPER CLACKAMAS STATION, OREGON.

Early in the spring arrangements were made to have a rack across
the Clackamas and one across Oak Grove built by contract. They
were finished by the last of May, so as to prevent any salmon passing
above the station. On July 1 men were employed to put the apparatus
in order for the season’s work. Operations were conducted on sub-
stantially the same lines ag in previous years, except that a water
wheel was made and placed in the river to furnish water to some of the
temporary hatching-troughs on the river bank. This wheel was built
upon a raft anchored at the head of a riffle, and was so arranged that
the water in the river would revolve the wheel. Buckets fastened to
the rim of the wheel raised the water and emptied it into a flume, from
which it was conveyed to the hatching-troughs. The regular water
supply to the hatchery failed early in the season on account of dry
weather, but as the wheel furnished an ample supply for the troughs,
no inconvenience resulted.

The first eggs were collected July 19 and the last on August 29,
During this period 675 females were stripped, yielding 3,421,000 eggs,
from which 2,930,000 fry were hatched and planted in October, November,
and December in the headwaters of the Clackamas River.

The station was closed in December, and put in charge of a custo-
dian, and on April 1 it was turned over to the State I'ish Commission,

SALMON RIVER STATION, OREGON.

Arrangements were made in the spring with Thomas Brown to furnish
the Commission all the salmon eggs collected by him on this river at
the rate of 40 cents per 1,000, eyed. The rack was built early in June,
before any salmon ascended the stream, and in the first part of the
summer the prospects for a good season’s work seemed bright; as many
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salmon were observed in the pools below the rack. DBefore they were
ready to spawn, however, many of them were killed and others injured
by explosives used by people in the vicinity, so that very few eggs were
secured.

The spawning season commenced late in July and lasted until Sep-
tember 1, the total collections amounting to 745,200 eyed eggs. Of
these, 27, 000 were shipped-to Portland, to the lato Hon. H. D, McGuire,
where they were hatched at the Industrial Exposition, forming a very
interesting exhibit; 16,000 of the last eggs taken were sent to Clacka-
mas, and the bala.uce were hatched, the fry resulting from them (650, duo)
being liberated in the Salmon River during the fail months. After the
last of them had been disposed of, the station was closed until March 1,
when an attempt was made to collect steelbead eggs. A rack was
finished on March 14, but was destroyed by high water on April 11.
It was rebuilt, but too late to secarc any eggs.

The operations resulted in the collection of 22,000, only 3,500 of them
surviving to the eyed stage. These were transferred to Clackamas on
May 14.

The State }ish Commission took charge of this station on June 13,

Lrrrnie WHITE SALMON STATION, WASHINGTON.

This station ivas opened July 13, with S. W. Downing in charge,
assisted by J. W. Berrian and J. N. Wisner. As more eggs had been
taken the previous season than could be handled in the hatchery, work
was at once commenced on an additional hatchery, which was practi-
cally completed at the opening of the spawning season. This building
© is a frame structure 100.feet long by 40 feet wide, and is equipped with
80 troughs 14 feet wide by 16 feet long. The mess and bunk houses
were also enlarged and an office building erected. The rack across the
river was completed on August 8, but no salmon were observed near it
antil September 7, though they had been seen jumping iun the lake at
the mouth of the river some time before that.

Fishing commenced September 11, and was carried on daily until
October 3, resulting in the collection ot 7,176,000 eggs. The run of fish
was unusually light, and only about one-fourth as many eggs were
secured as had been anticipated, though all the fish that entered the
river were captured, the seine being hauled night and day.

In accordance with the usual custom, all females were killed before
being stripped. Of the eggs collected 4,926,000 were sent to Clacka-
mas station. IFrom the balance 1,791,000 fry were hatched and liber-
ated in the Little White Salmon Rlv(,r, the plants being made between
December 8 and 13. As soon as all of them had been disposed of, the
station was closed aund left in charge of a laborer, who was employed
during the winter in completing the wagon road commenced the pre.
vious year and in doing other necessary work around the hatchery.

This station is fully equipped for handling 25,000,000 to 30,000,000
eggs per season, and can be worked on a very ecouomical basis.
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BAIRD STATION, CALIFORNIA (G. H. LAMBSON, SUPERINTENDENT).

Early in the summer the rack was put in place across the river to
stop the ascent of the sulmon. It had been observed for several years
that many unripe fish were driven from the spawning-pools below the
rack, backed down the river, and lost, and to gunard against this a
retaining-rack was constructed early in July about 100 yards below the
pool. This rack is 190 feet long and is built on six piers placed 28 feet
apart. The piers were made by bolting timbers together in the form
of a triangle, the long angle upstream, and filling in the spaces with
stone. There are five traps in the rack which permit the fish to pass
upstreamn, but will not allow them to return. The weirs, whim, seine
reel, boats, and other apparatus were placed in order early in the sum-
mer and when the spawning season opened on August 15 everything
was in readiness for a good season’s' work.

The regular summer fishing commenced August 15, three ripe females
being taken on that date, and closed September 17, with a collection
of 13,445,900 eggs. Of these 1,467,000 were lost in incubation, and
11,340,000 were shipped, 100,000 being sent to Japan, 25,000 to Frauce,
25,000 to New Zealand, 35,000 to the Traus-Mississippi and International
bxposxtwn at Omaha, and the remainder to the Cahfonua hatcheries at
Sisson and Eel River.

The fall run commenced November 5 and closed December 27, Dur-
ing this time 3,122,700 eggs were collected, making a total for the two
runs of 16,568,600. Of the eggs retained at the station 3,263,560 were
hatched and planted in the MeCloud River, with a loss of only 112,610
fry during the sac stage. The take was larger than ever before and it
becatne necessary to erect « number of iroughs ontside the hatchery to
care for the surplus. These troughs were made of green lumber and
proved very unsatistactory, causing the loss of the surplus fry. The
baskets were also overcrowded, as it was necessary to place 40,000 in
each, and this probably increased the loss during incubation.

The methods were practically the same as herctofore. The eggs
were stripped in a pan moistened with water, the milt being added at
the same time and the mass gently stirred with the hand or a feather
until thoroughly mixed. About half a cup of water was then added to
the mass., This process was repeated with four or five other pans,
wheu they wereall poured into a bucket holding about 50,000 eggs and
fresh water added from time to time until they could Le taken to the
hatchery. The buckets containing eggs are handled very carefully,
and on arrival at the hatchery the eggs are measured into baskets
with dippers holding an average of 1,800 each. After being placed
in the baskets they are picked over every other day and all dead and
white ones removed until the fifth day, when they are covered and left
uvdisturbed until the embryos are sufficiently developed to permit
handling. At an average temperature of 50° they will reach this stage
in about fifteen days, but great care should be cxercised in handling



Report U. S. F. C. 1899. (To face page XCVI.) PLATE XXII.

IFig. 6.

Fig. 8. Fig. 9.

Tig. 10. Fig. 11, Fig. 12.

DEVELOPMENT OF SALMON EGGS FROM TWO DAYS OLD TO THIRTY DAYS AT 54° F,

Fig. 1. Appearance of egg two days after fertilization, and while it can be handled.

Fig. 2. Bgg at four days, when it can be picked over hut must be handled with extreme care.

Fig. 3. LBgg at six days, when it should not be touched.

Figs. 4, 5, 6, 7, and 8." Egg on the seventh, eighth, ninth, and tenth days, when it is very tender and
. can not stand handling.

Fig. 9. Egg at cleven days, when it can be handled but with extreme care.

Figs. 10, 11, and 12, Bggat fourteen, twenty, and thirty days, when very hardy.
After the loop, shown in figs. 6, 7, and 8, has closed and all trace of it disappeared, as in fig. 9, the

egg can be picked over, and from that time on it grows constantly more hur({_\' and can be shipped.

(Drawings by Leroy Ledgerwood.)
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them the first two or three times. Wheu the troughs are first uncov-
ered the eggs are found buried in the mud and sediment to the depth
of } inch or more, but this is easily removed by raising the basket
slightly and settling it back in the trough. A little fungus also devel-
ops, but the loss from this cause is slight, amounting this season to less
than 200,000 on 16,000,000 eggs. As soon as the eye-spots appear the
eggs are packed in the Annin shlppmg case and sent to the California
hatchery.

As the temperature of the water at Baird varies constantly, observa-
tions of the eggs at different stages were made, as a result of which
the employees of the station are now able to determine from the appear-
ance of the eggs, after knowing the mean temperature of the water, uot
ouly the age of the eggs, but their fitness for shipment. With a mean
temperature of 54° the egg enters the critical stage at the end of the
fourth day, fig. 2. At the sixth day they are very tender and remain so
for several days. Onthe fourteenth day (fig. 10) they are hardy and can
be picked without danger. At 54° they can, with care, be picked
over on the fourth day,but from that time to the end of the eleventh or
twelfth day they should be left undisturbed.

This information is important where there are many mllhons of eggs
to be cared for, as it saves the necessity of keeping an exact record of the
length of time the various lots have been under cover, and does away
with the old custom of washing a basket for the purpose of determining
whether or not they will stand handling, this method destroying many
eges in experimental washing. The figures show the development of
the egg at 54°, but the same would be true at any temperature except
that with (,older water more time is required for the egg to reach the
various stages.

Owing to the clowded condition of the hatchery it became necessary
to plant some of the eggs from the fall run before the sac was nearly
absorbed, and it is feared that quite a large proportion of these were
destroyed, as several trout captured were full of young salmon. The
majority of the fry, though, were planted at the proper age, and it is
believed that comparatively few of these were eaten by trout, judging
from an examination of the stomachs of those caught.

In a ponad 50 feet long, 4 feet wide, and 6 inches deep near the edge
of the river, and fed by the overflow from the hatchery, 20,000 young
Salmon were placed. They remained here for nearly a month and were
in fiue condition when liberated.

The results secured this year were not due so much to the large run
of salmon as to the fact that all fish entering the rack were held there
by the retaining-rack. Many more eggs could have been taken, as the
crew fished ouly four hours each day, but as the hatchery was over-
crowded it was not deemed advisuble. After the salmon were stripped
they were killed and given to the Indians, who came fromn far and near
for them, The flesh is dried in the sun,and this forms their main food

Supply during the winter months.
¥ C 09—-v11
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Early 1 the spring, mmmediately after the fry had been planted, the
old hatchery was torn down, and by April 15 everything had been
cleared away and the grading of the site for the new hatchery com-
menced. This building, which was completed on June 29, is a frame
structure 120 by 40 feet, with side walls 12 feet high; it has 36 windows
on the sides and ends and 12 skylights in theroof. The sides and ends
are sheathed with rustic lnmber and the floor is of 14 by 6 inch yellow
pine laid half an inch apart. The studding and rafters ave of spruce.
The building is covered with redwood shingles and is equipped with
sufficient troughs to care for 20,000,000 eggs. A new centrifugal pump
was purchased and the water-wheel rebuilt to insure an abundant
supply for the new hatchery. Contracts were also cntered into for tho
erection of a steam plant, which will furnish several hundred gallons of
water per minute, in the event of an aceident to the wheel.

At the close of the year the rack was again placed across the river.
It was noticed that the run of salmon which usually makes its appear-
ance in the McCloud River about the last of March did not appear this
season. In the pool below the rack on June 30, where therc are usually
several thousand fish, only a few were found. This scarcity was attrib-
uted to the discharge of refuse from the smelters at Keswick, and as
thousands of dying fish were observed, the matter was investigated by
the California Fish Commission, who reported that the mortality was
not caused by the discharge ot silt fromn the smelters, but from poison
in a spring near Keswick.

The following shows the number of lish and eggs handled during the
suMmer run:

I

| | : ;
i Fish | Egge | puy | Tish |, Eggs .
Date. \npnwned.l' taken. | Eggs lost. il Dato. !‘apawncd.' ta (gm. l Lggs loat.
_____ [ M | P el

i N

18 62,400 ! 11,003 | 138 617,100 | 43,225

o1l 96,3% 7,580 113 511,800 76, 408

20| 144,635 7,674 233 1,082, 300 118, 150

16 | 80, 346 5,932 | 144 | 084,500 ! 352, 700

51 248, 205 , 148, 703,100 | 394, 500

24 176,785 14,416 111 495, 000 2, 700

55 250, 000 3,630 ' 97 435,200 | 32, 676

86 | 418,540 26,213 | 103 | 443,500 ' 46, 050

72 353, 700 11, 680 | 71 348, 200 20, 375

83 401, 800 18, 270 98| 156,500 | 15.

76 886, 700 13,450 64 | 27%, 100 ° 19,645

73 | 361,400 10,375 | 70 298, 500 ; 19, 825

162 783, 300 36, 480 211 86,200 | 7.917

131 616, 100 25, 050 | 30 118, 500 | 9,700

157 708, 500 27,170 19, 72,100 2,350
141 694, 100 23, 800 ° : '

146 724, 000 19, 625 | 2,888 | 13,445,000 1,467,150
133 614, 800 87, 550 | | i

BATTLE CREVK STATION, CALIFORNIA (G. H. LAMBBON, SUPERINTENDENT).

The station was opened September 10, and steps were at once taken
to repair the racks and weirs and to equip the hatchery for the recep-
tion of cggs. By the middle of October the main rack across the creek
and the two retaining-racks at the mouth had been completed. The
main rack, which is 273 feet long, wax built in 1897, at an expense of
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81,650, and has proved very satisfactory, having withstood the freshets
of the past scason without damage. This ratk was completed first,
in order to prevent the salmon from ascending the creek beyond the
hatchery. The retaining-racks at the mouth of the creek were then
rebuilt, to keep the salmon that had entered from returning to the river.
On October 22 the first haul of the seine was made, and 29 ripe females
were secured.

Lgg collections commenced on the 26th, the 169 females stripped on
that date yielding 990,000 eggs. TRishing continued uninterruptedly
from this time till December 9, when the crew was discharged and the
Station practically closed. During this period 484 seine-hauls were
made and 3,938 females captured and placed in the pens. Of these,
3,876 yielded 19,429,000 eggs, of which 1,059,000 were lost in incuba-
tion, and 18,369,000 were eyed and shipped to other stations, the Cali-
fornia Commission receiving 13,687,500, The last shipment was made

on January 14, the day the station was closed.
The following table shows the daily catch of fish, eggs taken, eggs
lost, and water temperature during the season:

Water tem-

I Water tem-
Fo- - p 2 ratures.
an "]nlee ngs l)Ol‘(ltlll‘OB.A - Date. . males Eggs . L[,].!B :__]IO nres.
rl tn lost. |[——; rht taken. lost. |
( aught Ga.m | 6 p.m. onugh {6 a.m. 6 p.m.
T o 1 - - -~ T T T T
1898, S | o R, 1808. oF, ©OF.
Oct, 22 2 5 | 67 | Dec. b 38 fooeinn.... 21,000 46. . 48
23 07 | 56 58 6 38 | 286,000 | 20,000 45 47
24 34 52 65 7 16 [ieneunn... 80,000 | 44 46
25 48 51 55 8 21 | 146,000 | 30,000 44 45
20 31 52 | 50 9 [ 84,000 | 30,000 | 44 46
27 46 51 35 10 41 14
28 29 52 55 11 41 43
20 70 52 55 12 40 44
30 60 53 56 13 42 45
T 82 54 56 14 45 46
Nov. 1 06 50 - 53 15 41 47
2 103 49 54 16 44 46
3] 120 51 53 17 46 48
41 127 51 55 18 47 49
5 99 52 65 19 48 49
G| 103 52 55 48 48
7 129 47 53 :; 43
8| 133 47 4 4
9 97 45 49 42 45
10| 146 468,000 | 8,000 45 50 42 45
11 70 | 626,000 | 12,000 @ 47 49 @2 45
5| 19| oo | ia0! fo | & YR
4. 148 | 812,000 | 14,000 : 47 51 46 48
}g 118 1 732,000} 15000 ' 48 gl : g :g
200 { 058,000 [ 12,000 48 | 50 | 5
17| 165 920,000 | 10,000 ' 52 1 63 ; 41 43
}g 175 { 862,000 | 10,000 : étl) gé | . “a
116 | 584, 000 5, 000 .
20| 141 | 562,000 | 20,000 | 48 40 €0 42
'51, 37 460, 000 | 21,000 | 46 :g :g ﬁ
2 3 PR H
23 | 51 332 000 gé 000 | 8 | 48 42 44
251 72| 162,000 | 26,000 | 43 | 47 43 43
2 53| 208000 30,000 & . 45 | 43 45
2| 60| 420,000 | 35000 0 | 80 B a
2 80 | 228,000 | 2,000 | &I 53 43 45
Doc.'y | 70| 574000 s0.000| 48 | 50 o] 4 | &
2 67 | 304,000 2000 | 4o 48 i i
3 75| 374,000 | 22,000 | 45 48 3,838 19,429,000 (1,059,000
1 {214,000 {o.orn.... 8 | ® | ! ‘
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“The work on the whole was disappointing. No rain fell during the
season and but few salmon eutered the creek, as the low water in the
Sacramento River permitted spawning in the main stream at points
which would not ordinarily be suitable, This is likely to be repeated
every dry season. Reports from 30 miles down the river showed that
gsalmon were spawning in many localities where they had never been
seen before, and that the number entering all the creeks was small,

The methods employed in stripping and fertilizing the eggs were the
same as heretofore. The force consisted of ten men, three of whom
stripped the females, two the males, one looked out for the pans in
which the eggs were taken and added water to the milt; two men were
employed steadily in dipping females out of the pen and one the males.
As heretofore, the eggs were taken in pans containing about half a pint
of water eacl, instead of by the dry method, as at most of the other
stations of the Commission. The milt and eggs were taken at the same
time and stirred constantly to insure immediate fertilization. When
thoroughly wixed the pan was filled with fresh water, placed on a shelf,
and allowed to remain until seven or eight other pans had been simi-
larly treated, after which they were all poured into a transportation
can and sent to the hatchery, fresh water being added frequently to
wash off the milt, If the eggs were still adhesive on arrival at the
hatchery, fresh water was added until they separated, when they were
distributed in baskets, 40,000 to each. As soon as the fish spawned
they were thrown in a pen and afterwards turned over to people who

.came from far and near to lay in supplies for the winter.

At the beginning of the season threats were made that the rack would
be blown up, hence an armed guard was placed on watch for a few
nights, but no trouble was experienced. These threats were made by
people living above the stution on the creek, who wanted the salmon to
ascend. Many carp werc caught while hauling the seine and were turned
over to the Chinase population, who prefer them to sulmnon or trout.

During the season a new stable was built, 263 feet loug by 11 feet
wide and 84 feet high, with slanting shake roof and sheds 163 feet long*
and 11 feet wide at both ends for wagons. As considerable trouble was
experienced with the water supply, from hogs and cattle, it became
necessary to fence the ditch on both sides with barbed wire, the top and
second strands being covered with board railings to prevent stock from
being injured.
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Details of distribution.

Fry and | Adults and

Species and disposition, Eggs. fingérlings.| yearlings.
Shad:
Conpecticut State Fish Commission, Joshuatown, Conn.. 9, 700, 000
Blackbird Creek, Middletown, Del.... 120,
Mount Pleasant, Del .. 300, 000

Appoquiritmink Creek, Middletown, Dol..... ceee 120,000 1.
Mount Pleasant, Del. JR Y PN 120, 000 !.
Smyrna Croek, Smyrna, Del . ..o..cooiiio ... T 540, 000 |.
Lelpsio Creok, Cheswold, Del.. ... .. P P, 540, 000
St. Johna Creek, Dover, Del. ... . . s 840, 000 |.
Murderkill Cresk, Felton, Del .. .. PN PP 1, 140, 000 |.
Maispillion Creek, Milford, Del.. .- R 780, 000 |.
Indian River, Millsboro, Del.... .. PSRN ORI . 2,850, 000
‘Wyoming, Del..... .. e 360,000 |.
Brandywine Cresk, Wiliniugton, Dol .. eee ...} 15,210,000
Potomno River, near ¥ish Lakes, D.C. . D O P,
Cannoucleo River, Groveland, Go cveevenvrnrreonecnracnneeracoelicaccoece.. 394, 833

28, 600 |.
........... 469, 000 |.
veea-| 1,755,000 |.

Chattahoochee River, Atlanta, Ga ..
Flint River, Albany,Ga.......-....
Potomac River, off Bryan Point, Md.

Broad Creelk, Md 801, 000
Piscutaway Cree! 2,797, 000
Bar Landing, Md... 1,57, 000
Point of Rocks, Md .... (0, 600

Pamunkey Creek, ’amunkey Creek. Md... 4, 462, 000 |.
Accokeok Creck, Accokeok Creck, Md ... ) PR 4,116,000 [.
Piscataway Creok, Piscataway Creek,Md... S F 1. 189, 000
Broad Creek, Broad Croek, Md ..........-. PO 453, 000
Chesapeako Bay, Havre de Graco, M. ... . 53, 481, 000
Spesutia Narrows, Md... . . 1, 000, 000
Swan Creek, Md......... ees | 1,250,000 §.
Patuxent River, Laurel, Md........ . . 450, 000 .
Patapsco River, Relay, Muryland ... S 450,000 |.
Busli Raver, Bush River Station, Md....ccoovniimarremaniacnacfoerniiiians 1,200,000 .
Susquehanun River, Garrott Island, Md..... 450, 000 |..
Port Deposit, Md ...... cee--| 2,800,000
Gunpowder River, Gunpowder Station, Md . 50, 000 |.
Wicomico River, Saltsbury, Md ............. . . 900, 000 |.
Luckahoo Creek, Queen Anne, Md .ev.eeveniiniieiiiiianinienaliceenciaaaa,s 2, 550, 000 .

Chester River, Chestertown, Md..

- St Martin's River, Bishop, Md ...
Mill Creek, below Perryville, Md ..
Wankinco River, Warcham, Maass. .
North River, Hanover, Mass .......
Delaware River, Gloucestor, N. J...
Billingsport, N.J ..........

Lambertvillo, N.J..........

900, 000
300, 0CO |.
1,375, 000

Milford, N.J c.ooioeniinane .
Toms River, South Lakewood, N.J ..oovuniniiimiirnineneeendeniinann. 1,000, 000
Metedoconk River, Lakewood, N.J .....coeiereeiiieacneaeoaieieanseans 1, 000, 000 {.
Mongsquan River, Farmingdale, N. J e I . 1,000,000 |.
Salem Creek, Salem, N.J....c........ . JR R P 525, 000
Hudson River, Catakill, N. Y. ..ot i iiineeiieaeeeen | ieecnannons 11, 470, 000
Albemarle Sound, off Avooa, N. C . 8, 130, 000
off Edenton, N, C . 903, 000 |.
Edenton Harbor, Edenton, N.C.... 3, 852, 000 |.
Perquimans River, Hortford, N.C ... B . 450, 000
Neuse River, Goldsboro, N.C ... P €84, 285
Six Runs, noar Warsaw, N, C 684, 285
Tar River, Tarboro, N. C........... 684, 285
Northeast Branch of Capo Fear Ri 084, 285
I:emlrroko Crook, Edenton, N.C....covnveiunnnss 307, 000
Pennsylvania Stato Fish Coniniasion, Bristol, Pu...... | 9,265000 |............
Susquehanna Rivor, Fites Bddy, Pa.eececeeeerenes oonn Jeeamceannan 7, 060, 000 |..
Columbia, Pa. e ceiricicciiirmiaiaeriienee|iernnaccans 8, 750, 000
Poachbottom, Pa ..... . .t 8,750,000
McCulls Forry, Pa ... 3, 300, 000
Delaware Rivor, Lackawaxon, Pa ......... 450, 000
Delaware Water Gap, Pa. .. . .- 450, 000
- Poo Deo River, Pee D00 S, Ceuverneenn oens . e 304, 833
SANLE0 IIVEE, 5. Cunrnnrrnenneneeennmnanneeeaeeeseeneomsnnsnnnifoaaens 304,833
Sauteo Canal, Monk's COI;HOP, S.C. 804, 833

304, 833
884,833 |.
425, 000

Edisto Rivor, Ponpon, 8.C........
glomlmhea River, Vemasses, 8. C.

’RDSUIlmnd River, Suitolk, Va....
Potomao River, Mount Vernon, Va 838,004
Occoqnan Bay, 00(=(xl‘um|, Va... 5,181,000 |.
Little Hunting Crevk, bolow Aloxandr | 1,982,000 |.
120[‘;’“0 Croek, Doguo Crook, Vo..oo.on...n. i 4106, 000
Pohick Creek, Pohick Crevk, Va. . . 2, 647,000 |.
Craney Island Swash, Va 877,900 !,

TOtAL ceeen e e . 06,000 208, 811, 740

Nore.—2,700,000 fry were transforrod f Contral Stati ===
not {noluded in the above mbu‘i::lgxlx.o‘ rom Contral Station to the Fish La

kos 'x:enrlng-p_onds, and are
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Species and disposition. Eggs. ﬁfg-ﬁggs. ‘;g:}fﬁggfl

Quinnat salmon ; l
California Fish Comnmission, Sigson,Cal.cc..ooovvuveeenonn ... 13
Eel River Hatchery........ .1 10,042,300 |..
IS |

McCloud River, Baird,Cal ............. ........... ..
Salmon River, Salmon, Oreg ........ . e e
Clackamas River, Gartield, Oreg ... .
Stone, Oreé.: .- e .
and Clear Creek, Stone, e e 3,483,870
Oregon T'ieh Commission, Mapleton, Oreg ..... . 2,000 |..ooao.....
Lake Morey, Fairlee, Vt ......_............... i
LI'uscarora Creek, Leesburg, Va. .
Tate Run, Wytheville, Va.....ccooooii,. ... ... . . e
Little White Saimon River, Chenowith, Wash.. ..ocoooeeeaeo.looe e .. . 1,781, 080
Washington Fish Commission, Tacomn.......oooveeneeanioa... i 500, 000 -
Jn\mneso Governmont, Niigata Ken, Japan.......o............ :
J. Williamson, St. Denis, FTa0Ce. . oveeveeeeee et ieeeeannnnn. .. !
L.F, Ayaon, Now Zealand .....ooueomiiiniieiiininanennna.. [

TORAL. ..ottt eeenannns | 27,630,000 | 16,144,352 | 1,489

Atlantic salmon:

Connecticut ¥ish Commission, Windsor Locks, Conna......... ' Seereeeaanas eteiiesieaos
Alamoosook Lake, Orland, Me.....oooeeieo oo it iir e e, | 76, 465
Toddy Pond, Orland and Sury, Mo . e | 134, 000
Williams Pond, Bucksport, Mo .........oooiiiiiiiiieiiiaan e LT 12,000
Long Pond, Bucksport, Me .....oooviiieroanmuenniennnnisl s vmnaat i 8,922
Hancock Tond, Bucksport, Mo .. S F N 2,000
Brewer Pond I'ributary, Bucksport, Me.. . s eeeaas 8, 920
Ponobscot River, Passadumkeag,Me ..... . 140, 000 85, 000

Mattawamkeng, Mo.... 155, 000

Lincoln Center, Me.......

Heart Pond, Orland, Me ........ ticea-
Youghiogheny River, Swanton, Md..eooo.ou. oo oiiii.,
New Hampshire Figh Commission, Laconia, N. Ii.....
Pennsylvania Fish Connmission, Allentown, Pa. .
Tuscarora Creek, Leesburg, Va_.... ...
B TN et | 050,000 | 449,225 | 302,852

Landlocked salmon :
California I'ish Commission, Sisson, Cal. ... ... e
Connecticut Fish Cowmmission, Windsor Locks, Conn .
Haydon Lake, Skowhegan, Me........c.o.oiivinii...

o Georgo, Thorndike, Mo, .
Rangeley Lakes, Upton, Me.
Holbrook's Pond, Holden, Me .
Jim Pond, Carrebassett, Mo. ..
Thompson's Pond, Oxlord, Me..
Tea Pond, Carrebassett, Me.....
Moosc Pond, Hartland, Mo ..
Long Pond, Livermore, Mo....
Keondall Pond, Livermore, Mé&™.
Waood's Pond, Ellsworth, Mo....
Sandy Creck, Unity, Mo...........
Moosohead Lake, Greenville, Me..
Blunt's Pond, Ellsworth, Me......
Donnell's Pond, Franklin, Me.....
Lake Maranocook, Winthrop, Me .
Round Pound, Shirley. Mo .__.....
Dutton Pond, Ellsworth Falls, Me.
North Pond, Farmington, Me.....
Half-Mile Pond, Great I’ond, Me ..
Cohbessoeconteo Poud, Winthrop, M
Alligator Lake, Great Pond, Me. ...
Lake Annangunticook, Canton, Mo..
Bemis Brook, Bemis, Mo............. .
Cupsuptic Brook, Bemis, Me .........o..... ...
Kiug and Bartlett Lakes, Dead River, Me. .....
Branch Pond, Dedham, Me . c.oooneeen.nn.....
Green Lake, Otis, Mo. ......
Heart Pond, Orland, Mo . ... . .
Roach Pond, Greonville, Mo ..o ounnvirienerinnnennnnnnnns
Grand Lake Stream, Washington County, Me...onnooooue . ..
Grand Lake, Washington County, Me..o.........

Sebec Lake, Foxcrott, Me. ,............ .
Long I'ond, Bar Harbor, Me. .
Canaan Lake, Rockland, Me. .
Chinn Lake, Waterville, Me ..
Toddy J’oud, Orland, Me......
urry, Me.....
Lunks Pond. Sulllvan. Me . ..qeecereeemnnnrenneannnneannno' oo




REPORT OF COMMISSIONER OF FISH AND FISHERIES. ciit

Details of distribution—Continned.

Species and disposition. Kggs. ﬂfl‘;grllm:'s. ‘%g:t_]ﬁ:::d

|

Landlocked salmon—Continued. |
Phillips Lake, Lakehouse, M@ «.u..ceuoieeeraaaeetonnieeaeeeacionaaeesecsss]iiecesncanne 4, 000
Maino Fish Commission, Enfleld, Me. ... ..ciimeneeniinena] 42,800 |ooooieio]oiiiaaeaaes
Parmachene £'1ub, Camp Caribou, Me et eeitaeieaaas . . feiirssseses

Podunk Pond, Brookticld, Mass ......o.ooean.oon PN . . 2, 000
Comet Lake, Worcestor, Mil88 . o .. oociciiriiitattioaoiaacecctes somennncanns . 1, 0u0

William Lawrence, Worcestor, Mass c cooee e ivreieeenincennns :

W. H. Drew, Plymouth, Mass_._.......... ... ... .. . .
Massachusetts Fislh Commission, Sutton, Mass.cooeieiiaaa. .. . B P
Crystal Lake, Enfield, N.H.............. TR . 2, 000
Grufton Pond, Grafton, N. H e cicecae e eaans 1, 000
Lako Winnepesaukee, Laconia, N M ... ... oo, 2, 000
Penacook and Webster Lakes, Concord, N. Il ..... . 2, 000
A, M. Bigelow, Branchville, Nod.cooveiiniiiaae i ' R
Paradox Lake, Ticonderogn, N.Y .. ..oveeiiiiiiiiiiiia e . . 2, 000
Big Trout Lake, Horseshoo, N. Yoo oo ool e 1, 000
Calvin Luke, Horseshoo, N.Y .. F 2, 000
Trout Luke, St. Regis Falls, N. Y ... . 1, 000
Adirondack Leaguo Club Lake, Fulton Chain, NoY (..ovaiiis seeenes . . 2,000

Lako Goorge, Culdwell, N. Y .
Lako Champlain, Fort Henry, 2
R. . Alexander, Old Forge, N.
J. Annin, jr.,Caledonia, N.Y ........
Rhode Inland Fish Commission, Carol
James Shurpe, Salt Lako City, Utah..
Caspinn Lake, Greensboro, Vt........
Lake Dunmore, Brandon, Vt......
Salisbury, Vt......
Willoughby Lake, Westinore, V't ..
Barton, Vt..........
Venuont Fish Commission, Roxbury, Vt.......... .
Clyde River, Newport, Vb .. .coeoeoianeiiiiiiiiinnnnienaiiienlonenees .
‘Tuscarorn Creok, Loesburg, Vo ...oc..oooouse Qe ceesentaentaas st annans [EERTEEPPPT

1 PP . 192,500 141,875 497,071

Steelhead trout:
Connecticut Fish Commnission, Windsor Locks, Conn
State Fish Commission, Bangor,Me .................
Alligator Lako, Great Pond. Me........... ...,
Jordan Pond, Northeaat Hurbor, Mo.. PR
Greeu Lake, Otis, MO.ccvaeiiiioieiiiniainennnn,
Heart Pond, Orland, Me e eeeeecctane e,
Craig P’ond, Orland, Me ........ccooceiianian
Alamoosook Lake,Orland,Mo...coovneioniooo.n
‘Toddy Pond, Orland, Me. ........ooiieieiaain.

. Surry, Me .. .viiiiiieie e
Sweetwater and Bowman creeks, Lake County, Mich .
Bitterroot River, Victor,Mont ..corecineaaiaen .
Bell Croek Loke, Whitehall,Mont. oo cveimaea e oo cininns
Catlin’s resorvoir, Dorsey, Mont.......co.ooieiens o
Clear Creek, 5tone, Oreg.... ... .
Lake Morey, Fairlee, Vt...
Crystal Lake, Barton, V't

Loch Leven trout:

Eaglo Rivor, Edwiurds, Colo . .eveeenrearaanecissmnaaneneaeveaadoaaiiii, ;
Upper Evergreen Lake, noar Leadville,Colo ... .
East York Chicago Creok, Idahg Springs, Colo.........o......
Connecticut Fish Commission, Windsor Locks, Conn
Plensnnt Lake, Lealie, Mich ......c.oooiioiiiaanaanns
Strawberry Lake, Evart, Mich ... ocoovnneieiiionieiaeannen,

TOURL. e e e e e e e e emeemeaemaeenrm e na s eanaas 8, 500 7,000 | 18, 000

Rainbow trout: :

Big Nanco Creok, Courtland, Ala..ccooouoaareenmmnneaaanoneann : 500
Spring Lake, Gadsden, Ala....... 500
S‘llvor Lake, Seale, Ala .. .... ... 800
Tadlocks Lake, Seale, Ala . 200
Apﬂﬂicnntu in Alabamwa .......... . R 800
Spring Lake, Bryant, Ark............ 1,000
SDrlngg Lake, Mammoth Springs, Atk 600
Illinols River, 8iloam Springs, Ark .. PR PR B 1, 876
Rook Creok, Rust, ArK...o.ococececueememmacccses 1,400
?wo-Mile Creek. Hatflold, Ark..ooviinnioanennens Lt i 1,400
Six-Mile Creek, Hatfold, ATk ....ccoveevmneaoccees 1,400
Buffalo Creek, Cove, ATK....cueecneeceoacenens one 1, 400
Barron Creck, Janssen, Ark........ ceens 1, 400
Rolling Fork Crook, Wickes, ATK.c.ceceacemnarennens 1,400
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Fry and

Rainbow trout—Continued.
West Fork of White River, Washington County, Ark ......coolieeaacoceane
Frog Bayou, Mountainburg, Ark.......ooiiiii.n

Lancaster, Ark. ..

Rudy, ATK. cocimennnnnnnannn. .. .
Whittington Park Lake, Hot Springs, ArK «.c.ocoiviriiiiimnnsfoeanaeaaiens
Applicants in Avkansas. .. .coe.oceiiiiiiiioiiiiaan N P
Conuecticut Fish Commission, Windsor Locks, Conn. .o
Christiana Creck, Newark,Del .....cccvmnveeneanaa.-n
Spring Pond, Lanier Heights, D. C...
Sougue River, Clarksville. G --.......
Mount Rest Lake, Stone Mountain, Ga..
Mill Creek, Toccoa, G& ..ceoveeeiieannnnn
State Fish Commission, Lagrange, Ga.
Applicants in Georgin................. .
Geo. W. Rea, Sponcer, Idaho......... .. 10, 000
Black River, Sallisaw, Ind. T..
Applicants in Indian Territory emenen
Beaver Pond, Decorah, lowa.
Trout Run, Decoral, Iowa..
Plum Creek, Earlvillo, IowWit.eeeeneeaiaeaa... .
Volga River, Fayette, Iowa . oo iaan .

Applicantsinlowa.......... P T P
Bear Creek, Edgewood, Jowa . .coeniiivneannnnnns N
Maquoketa River, Forestville, Towa . ] P
Honey Creek, Manchester, Iowa..... P PP
Spring Branch, Forestvillo, lowa. ... . e

Applicants in Kansas . ....ooveeiiiaiiiiiiiiiiiiiiiiiaieiiinaaennns
Swan Lake, Belfast, Mo ............. J VY P

Jordan Pond, Northeast Ilacbor, Me. FE O P
Lake Pennesseewassei, Norway, Mo. R P
Canaan Lako, Camden, Mo . ..o iiiauuatiniiieraiaeaisens toanns
Heart Pond, Orland, Mo. . ..o iei it
Alamoosook Lake, Orland, Me... .
Craig Youq, Orland, Me............
Toddy Pond, Orland, Me
Cherry Run, Woodbine,
Jacobs Run, Bi% Pool, Md .
West Branch of Patapsco R
Bee Treo Creek, Parkton, Md
Stone Run, Rising Sun, Md
Laurel Brook, IFallston, Ma..........
Walnut Sprinss, near Baltimore, Md.........
Little Seneca Creek, near Germantown, Md .. ..
State Fish Commission, Harrington and Deep creoks, Swan- !

ton, Md ........... teeeieceieaeieaeieas N
State I'ish Commission, Baltimore, Md ...........
Piscatuway Creek, Moadows, Md.................
Applicantsin Maryland.......coiiieinnianiann
Long I’ond, Worcestor, Mass . ccoeeeviennnianna.nn
Applicants in Massachusetts. cooeereeneiieaanns
Spring Brook, Oxford, Mich coeeeeeaanaen o,
Boardman River, LraverseCity, Mich............
Flemming Creek, Ypsilanti, Mich..............
Stony Creok, ¥psilanti, Mich........
East Branch, Au Sable River, Grayling, Mich ..
Ash Cave Lake, Dixon, Mo
Elm Spring, Cuba, Mo...
Herrill Branch, Neosho,
Cedar Gap Pond, Cedar Gap, Mo.
Bryant Creek, Bryant, Mo .
Mountain Grove Pond, Mountain Grove,Mo.......co.ooveaanen

3

=

Piney Creek, Piney Creek, Mo....c...ococoeaan. Ceeees .
Willow Grove Pond, Willow Springs, Mo..c....coooviiiianian .
Cowskin River, Lanagan, Mo.......... eeeeieeaeaaeaaeas .
Crane Creek, Neosho, Mo........ eveeeenaaieeaas

Bakor Creek, Dixon, Mo......... feeeeeeeaee e .
Gasconado River, Gorome, Mo. .. cceeireiicieioiaienareerocanes .
Blue Spring, Bourbon, Mo. ... .oceiiiiiiiiiiieiiiiiaeen .
Hahatonka Lake, Hahatonka, Mo..... eeerecesctcenireenan .
Bennett Mill Spring, Bennett Mill, Mo. S .
Saranac Sprln% Leasburg, Mo......... it .
Indian Creck, Christopher, Mo... eremacecreneaanas .
Elm Spring, Christopher, Mo.. e eeveneiaee arees .
Applicants in Missourf........... e eeeeerececaaana s
State Fish Commision, South . Nobr.
Granite Lake, Keene, N. H ............... e
Stato Fish Commission, Plymouth, N. A .
Perey's Summer Club, Perey, N.H. ... oiiiiiiiiiaeeinnannes

Pequest Croek, Belvidere, N.J ...... R
Montilona Lake, Belvidere, Nod ceeeeeveveeennnninnineieaneann. [ereienanns ..

- ..!
|-

Adults and

fingerlings.| yearlings.

3,000



REPORT OF COMMISSIONER OF FISH AND FISHERIES.

Details of distribution—Continued.

Ccv

s . TFry and Adults and

Specios and disposition. Eggs. ﬁnggrﬁn(ga. yeurlisngs.
Rainbow trout—Continued. . "
Spring Luke, Magdalens, N. MOX.....ovieeranenneniaaeaneenes|oaionnaaeanafociecninnn.. 983
Gallinas River, Las Vegas, N. Mex..... .. . . 1,830

Waterworks Reservoir, Raton, N.MeX. . ...ooieuennnvnnennneces|oceaaoeaanssfonenn 96!
Hoosio River, Valley I'alls, N.Y....... . [T P 500
Linville River, Cranberry, N. C U PO IY 1, 100
Sapphire and Fairfield Lakes, Sapphire, N.C ..... R . cetieeee 600
Stony Creok, Nashville, N. C 0 R PR 600
Flat Creek, Biack Mountain, N. C. . . 600
Reida Millpond, Reddsville, N, C . ocniviiniiecneens cemeneion]enn 300
Canoy Fork Creek, Sylva, N.C.... . (R PO . 400
Dicks Creek, Dillsboro, N.C...... R (PN 500
Junaluska Creck, Andrews, N.C . 500
Hickerson Creck, Androws, N.C.. . . 500
Poplar Hollow Creek, Mitchell Co . .- 250
Big Laurel Creck, Madisou County, . celeeean 534
Applicants in North Carolina............. R PO SRE SPP DO 700
Brushy Creek, Newark, Ohfo ..... N 1 (R
Avpplicantsin Olhio......c........... Y PR SRS P11 PO
Modicine Bluff Creek, FOort Sill, ORIa . oo vuneeeriaieiitiieeee eeaeaaeenasdeeecaennan. 880
Spring Lake, Enid, Okla............. .. . cdeeaes 900
Aypplicants in Oklahoma. . . ) D 440
Trout Run, Norriatown, Pa....... 600
Clover Creek, Willinmsburg, Pa .. ooooo ittt it i eii it cr e ceeiecaeaaa 508
Conodoquinett Creek, Chambersburg, Pa .. terenerereealiieeee e e e 700
Matthews Creek, Greers Dopot, 8. C....... ] 600
Rosobill Lake, Kollock, 8. € oot e it et ieieeeneeeaeeeen|oeeeeneaeac]ennsenneeans 800
Spring Lake, Cloveland, Tenn ... [P SN 300
Adair Creck, noxville, Tenn .. 500
Whiteoak Creok, Clarksville, Toun . 474
Pinowood Lake, Clarksville. Tenn .. . 500
Sinking Creok, Greenville, Tonn. ... eeen o 500
Big Iigeon River, Newport, Teon. 1, 090
Rock Creek, Unjcol Conunty, Tenn. . ooo. . iiiiniiei e feciaeeaeccae ciaaiiaaaaas 750
Granny Lowis Creck, Unicoi Connty, Tenti . ..oooovivomiaeeneoeaaaaai o, 600
Higging Creek, Unicof County, TONN .. vueeeiieeeeinraemaenaeiiiiii o, 1,500
Indian Creek, Blue Noll, Tenn . ..... e 332
Middle Ford, Tenn ..oyt iiiiaiiiiaces ieireccaaaealeteesn conean 167
Baker Ford, Tonn . vuue e i et iie e ceieeeeiae ceesraneananiecccecnnmann 167
Garlands Ford, Tenm. .. ..coueei i iiiioiiiiiiit tiiiiiiicaealisnnnnreannn 167
Dicka Creok, Unicol County, TOnn. ....oooiiienniieeiriateceesiaaaeeamaaaaleaaiiiaiian, 467
Spivy Crook, Unicoi County, TOnN. ...cvavenienenareeeaeeeeenr]iraracaaaenn|ieatonaennes 1,016
Rocky Fork Croek, Unicoi County, Teun ?00
artins Creek, Bonner's Miil, Tenn... . . 300
North Indian Creek, Unicol County, T . . 600
Broad Shoal Creek, Unicoi County, Tenn....o...covvemeeaeenooeaaeaaaeccn loiiiiiil0 300
Devils Creek, Unicol CoOunty, TODM «ocoeeove et e eie e eiabe i ieeeaans 149
ADDPHCANES 111 T ONMEBBEO. - - e eee s iie et aetn e ieeeaeeenass cemeemramea]aeeaaannnn 812
1 940
Beaver PPond, Proctor, Vt. J e SO N 3, 000
Tinkor Creck, Roanoke, Vo ........... . .. e . e 400
Tato Run, Wythoville, Va.. eeen .. feeeeereaua ereeianann 460
Big Spring, Leesburg, Va.. .. [ OO 112
Applicants in Virginia.................. U N P AN 800
oughiogheny River, Preston County, W. Va.. F R eveeeeanas 800
TFlowing Springg, Charlestown, W, Viv............o oo [l il e eaae 300
28t River, Bluctield, W. Va.......... . P . 300
uarry Run, Morgnu town, W.Va...... . . 200
White Oak Run, Terra Alta, W. Va . 800
Mill Creek, Alderson, W.Va ...... 1,000
eadow Creek, Roncoverte, W. Va 1,000
Laurel Run, Roncoverte, W. Va....... 500
Culvertson Creek, Rouceverto, W. Ve .o.oo. ...« . 1,000
Howards Croek, White Sulphur Springs, W. Va . N I 50
Blackwater Rivor, Davis, W. Vit .ccoeeeeeseaennn- e 100

Little Bost Lake. Gordon, Wis ...
Lrout Brook, Elleva, Wis ......
Appllcnnts fn Wisconsin ..

8. E. Land, Laramic, Wi'o .......... SUTRURR S e 25,000 ... .o,
Hon. Moroton Frewon. vnishannon, Ireland «.ccvveveecineeene, 10,000 |.. cee
Aqizuat Nobre, Villa do Conde, Portugal ......oevvceeenneniien. 10,000 |....
William Buigoss & Co., Malvern Wells, England .............. 10,000 ..
¥. Dil], Heidelberg, GOTIMANY .oeevnrinnnnnrnnzens e 10, 000
irectour, Jardin oologiqué d'Acclimatation, aris, France ... 25,000 i....=...... e
Total oo e e, 175,000 | 33,143 168, 831
Bﬁ)ok tl',l-out: ; - 16,000
rush Creek, TEaglo, Colo. . ...ouueereeeueeieeaeroccesoaccronrens]eacacannnns N
I“ryingpnn Ri\'erg, Norrie, Colo . Y 1, 500
Clohesey Lake, Granite, Colo.......ccuvnuaneee 7, 500
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Brook trout—Continued.
Peltons Lake, Montrose, Col0. .. .ou.mnieeriiii ottt e
Fryingpan River, ‘L homasville, Colo...... . -
Ruedi,Colo............
Southey Lake, Montevista, Colo..............
Lime Creek, Eagle and Pitkin counties, Colo...
South Fork of Platte River, Park County, Colo.
Fryingpan River, Eagle and Pitkin counties, Colo............ ...,
North Fork of Fryingpan River, Pitkin County, C .
Spring Lake, Montevista, Colo.............
Lake Creek, near Twin Lakes, Colo
Upper Brush Creek, Eagle, Colo..........
Eaglo River and tributaries, Wolcott, Colo .
North Fork of South Platte River:
Boiloy..ooeearaeeiiiiiiiiiiiieeiiiiii e,
Estabroolicceceeeeeeiaeiiaiiiiiaa..

Lake Creok, near Leadville...............
Upper Evergreen Lake, near Leadvillo. ..
Lake Dovereux, Aspen, Colo.....c.ooee....
Silver Creek, Shirley, Colo................
West Marshall Creek, Chester, Colo ......
‘Tomiche River, Mounds, Colo ............
Gunnison, Colo...........
Applicants in Colorado. . ...co.e.vnenen...
Platte River, Alma, Coloeeeaae. v roveane.
Vondome Fish Pouds, Salida, Colo........
Mountain Lake, Montevista, Colo ........
Lake Lenore, Ouray, Colo. . c.ovveeoannnn..
Hell Gate Creek, Iitkin County, Colo.....
Last Chance Creck, Pitkin County, Colo..
Savage Lukes, Pitkin County, Colo.......
Francisco Creek Lake, Del Norte, Colo.. ..
Little Brothers Lake, Wolcott, Colo......
Johnson Park Lake, Cimarron, Colo ......
Grand View Lake, Slaghts, Colo..........
Lako San Cristobal, Lake City, Colo ..
Blue River, Breckouridge,Colo.............
Rango and Boulder lakes, Blackhawk, Colo.
Craig Creek, Estabrook,Colo...............
Platte River,Grant,Colo .. ... ... ...,
Geneva Creek, Grant, Colo. ............ ....
Crysatal River, Carbondale, Colo............
Naylor Lake, (eorgetown, Colo.........0.......
North Tork of South Platte River, Slaghts, Colo .
South Arkansas River, Buenavista, Colo.........
Big and Little Cimarron rivers, Cimarron, Colo
Cache la Poudro River, Fort Collins, Colo......
Spring Lakes, Cimarron, Colo «...............
Bigt xomﬁson River, Loveland, Colo.........
Deer Creek, Cliff, Colo, ... cooocviia i .
North Fork of South Platte
Buffalo Creek, Buffalo, Colo. .
Buckbhorn Creek, Lovelaud,
Cook Creek, Slaghts, Colo .
Paiue Creok, Slaghts, Colo... el
Nortk Ilatte River, IFlorrisgant, Colo.........
Derrys Ponds, near Leadville, Colo...........
Lako Pittman, near Leadville, Colo...........
South Platte River, Deansbury, Colo ...
Lako Peterson, Fort Collins, Colo..............
South Fork of Chicago Cresk, Idaho Springs, Colo.
Deer Creek, Bailey, Colo..........ocooiiiiiiniis
Soda Creek, Idaho Springs, Colo.....
Chicago Lakes, 1daho 8Springs, Colo . e
East Fork of Chicago Creek, Idaho Springs, Colo....oovevieaiiioaaa. ..
South Platte River, Florrissant, Colo...........- . .- ..
Fall Rivor, Idaho 8prings, Colo .. covninniimiiiniiaene i ieannas
Mountain Lake, Buenavista, Colo. .. :
Elk Creek, Pine Grove, Colo...cccueieieaemencueauencnsocsonnn. el
North Fork of South Arkansas River, 8alida, Colo. .cceieeence connnenn
‘Trout and Wigwam creeks, South Platto, Colo.......o.......loinol
White Earth Creek, Lake bit_v, Colo..........
Grand Lake, Empire, Colo.............. e
South Clear Creek, Georgetown, Colo .........
Snake and Willow creekas, Dillon, Colo .. .
North Fork Lake, Salida, C0l0.. . cceceieoceiaaaacecaaaesienns Ceeeaeaas
North Fork of South Platte River, South Platte, Colo
Cottonwood Creek, Buenavista, Colo ...... R P, ;

lo Lellillll RSN
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Brook trout—Continued.
Alder Croek, Alder, Colo......couieeeiciimnacareeneeniereneafocmaenaenans 5,000 foeenaceaannn
South Beaver Creek, Gunnigon, Colo.. . .cceeemcireeeenececefiociinnannns 5,000 |.ccauanun..n
Elk Creek, Sn(;}xiuero, Lo T PP R, 10,000 [veeeecennnnn
Eaglo Creek, Gunnison, Colo. .. 5,000 [ooceecaenann
Mammoth and Boulder creeks, 10,000 |.
Sylvan Brook, New Haven, Conn 8,000 |.
Spring Brouk, Torrington, Conn. 2, ggg .

Cold § ringk]&rnok, ‘Wilton, Conn..

Stony Brook, Wilton, Coun................. 4, 000
Moreliouso Brook, South Norwalk, Coun ..... . . 4, 000
Spring Brook, Chatham, Conn ...eivieneeniaeaann . 0,005 ;.
Neck River, Madison, Conn.... . 8, 000
Applicants in Conneotiout...oc...ovoiiiiiiiiiiiiiien i iraeeeiee e eeeec e
Connecticut Fish Commission, Windsor Locks, Coun. . 5,000 |.ocnieennnn.
Cascndo Branch, Warm Springs, Ga . oeoeeivocoiiiiiiiiiliinaaen, 4,000 ¢

‘Waha Lako, Lewiston, Idaho...........oo..o ...
Potacho River, Vollmer, Idabo.........cocvnennn..
Bean and Lick crecks, Weiser, Idaho.............
Lower Fish Lakes, Rathdrum, Idabho...... ......
Big Lost and Wood rivers, Hailey, Idaho..........
Silver Creek, Hailey, Xdaho. ..o cvoeioiiiniiaenaae
Big Lost River, Ketchum,Idaho ..cemnniaaaonoes
Applicants in Tdaho ..oonevniieniiiiiaiaae,
Georgo W, RRea, Spencer, Idaho. .. .coeeeenioaLo.
Sprivg Lake, Warsaw, Il . ... o.oooioiaeoens
Rough and Roady Creck, Westville, Ind............
Frames Croek, Westville, Tud..coeeeevaveeervaanns
Bowman Creok, SouthBend, Ind ..ccooaoiiieiaae..
Applicants in Indiang . ...oooooiaoiiiiiiaaanns
Bear Cresk, Edgewood, Town . ...oooiiaiaiiaaaaes
Cooley Creek, Lansing, IoW..eeeoieiieenaeeanaaes
Bacon Creek, Lansing, Jowa..c.ooooniiemcanaoonn.
TFotkeottor Creek, Lansing, JowWs.e.ueeeociuienennn.
Clear Creek, Lansing, Jowa e.eoeneieiiiiaiolt
Roggousack Creek, Lansing, lows ..o o0
Badger Creck, Decorah, Jown . oo vaeeiniaciiiaiaan..
Bloody Run, MoGregor, JoOWa . ...covmvevnnennaaaanan
Mill Creok, Bellovue, Jowa. eaae.civeeeeiaiaeeeae.
Bl and Pino creeks, Elkport, 1ows eeeeeecviennan-..
i})ring Brauch, Manchester, Jown..........ccoiens
aquoketa River, Foreastville, Towa........oooooioe
Applicants in Iowa...... cerarrreairarerearraen
Pond aud Stronm, Osage, Jowa ..ooooviiiiian .
Canoo Creek, Docornh, JOWR. ceveeeeaannocneaeann.
Baldwin Croelk, Cresco, Towa ..o.oooiiieieannnn...
Biqnll Creel, Cresco, Iowa . ooooiooiiiiiiaaiiieees
Daley Tond, Cresco, Iowa. .
Snymagill Creek, McGregor, Towa ....o..oceiniaeene
%rlug Brook, McGrogor, lowa..oeoeeiainaieeaaoe,
. ink Creck, Wadena, JIowa . .........
Maquoketn River, Manchoster, Towa
Parlin Pond, Jackman, Mo .
Pierco Pond, Bingham, Mo.
Green Lake, Otis, MO «...cc....
Donnell Pond, Frauklin, Mo . ....
Varnum Pond, Farmington, Me......
Cobbussecontee Pond, Auguasta, Me..
Lake Anasagunticook, Canton, Mo. ..
Eagle Lake, 3ar Harbor, Mo.......
Caunan Lake, Camden, Mo .......
Leacl Brook, Oakland, Mo .........
Bear Poud, Shirley, Mo «...........
Embden Lake, North Anson, Mo.. ..... .-
Flanders and Tunk pouda, Sullivan, Me ..........
Resorvoir, City Water Company, Belfast, Mo .......-...
)lenrwntcr Yond, Parmington, Me.........coeviencnes
Parmacheno Lake, Camp Carlbow, Me ...oceercmnainaee
Moosehead Luke, Greenville J unotion, M6 .........c.
Blacks Pond, TUsworth, Mo...oecuceereeaaenneraneeces
Long I’ond, Bar Harbor, Me..cveeeeeeeceemeneaacaneens
Moosehorn Lake, Calafs, Mo cceeermuneaaaaeeareeans
attens Pond, Elleworth, Mo ..coovciveninenecenonnnes
Branch Pond, Dedham, Me.......... veeeeee.
Applicants in Maryland .. ...ccceeeceoveameeocenrances
unting Creok, Thurmont, Md ....co.ccvmeecnacnnnens
%pl‘hﬂ: rook, Lowell, Mass. ....... ceareees
ox Brook, Binckstone, Mas8...coceeecinnnaccciecnann
Dunkljus Hole, Dedham, Mass ........cocaeccesennenns
Powgpasett Pond, Dedham, Mass «..o.ocozeveeennneeonn

Morris Creel, Spring Lake, Mich
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Details of distribution—Continued.

Fry and |Adults and
fingerlings.| yearlings.
1

Species and disposition. Eggs.

Brook trout—Continued.
Grand River, Cedarbank, Micl. . .. ‘ ..
]

Duck Creek, Muskegon, Mich....... R (R
South Branch Tobacco Creek, Clare, ch. ..
Silver Creek, Clare, Mich ... ...ccoio. L. .- R
Middle Branch Tobacco Creek, Clare, Mich ... ..oovvin i L.,

Harriam Brook, 8chooleraft, Mich..coeceeeeceeamiaeneeicninn]onnn. .
Brandywine and Moosic creeks, Niles, Mich -.o......e.o. oo bl ifoianiiats
Reyneys Creek, Marquette, Mich ............ .- [
Hill Creek, Sidnaw, Mich ......... [ SO
Millors Creek, Greenville, Mich. .. D R P,

Clear Creck, Greenville, Mich..... P
Bayers and Stony orecks, Guetin, Mi .

Myers Creek, Cheboygan, Mich ... .. e .
Spring Creek, Oxford, Mich ... . ... . ...... ... ...
South and Middle ¥orks Tobacco River, I'arwell, Mich.
Upper Cedar Rivor, Mancelona, Mioh. ...
Rapid River, Rugg, Mich. .......
Tribusary of Grand River, Hauovor,

Silver and Gold creeks, East Tawas, Mich ...
Spring Brook, Richland Junction, Mich .....
Little Manistee River, Canfield, Mich......
Fellow and Merritt creeks, Hudson, Mich . ...
Silver Creck and Tuttle Ditch, Qacoda, Mich...
Bear Creek, Manistoe Crossing, Mich..........
Sanborn Creek, Nirvana, Mich......c........
Blood and Baldwin crecks, Baldwin, Mich ... ..
Bowman and Dannaher creeks, Winglcton, Mich . .. .
Sweotwater Creek, Stearns, Mich ... ...o.o.. ..o ..o : R
Weldon Creek, Branch, Mich ..... .. . B
Pine River, Marrisville, Mich ........ . e eiieeseeeene, 25,0 ..
Au Sable River, Gra rling, Mich
East Branch Au Sable RRiver, Gr ng,
Graham Creek, Iarwell, Mich. ...
Huffmire and Twin crecks, Evart, Mich............. N
Middle Branch of Pere Marqguette River, Nirvana, Mich ......0...... .. ...
Manisteo River, Baldwin, Mich
Kinney Creek, Wingloton, Mich
Branch of Pere Marquette River, Baldwin, Mich ..
Bowmnan and Clear creeks, Wingleton, Mich ......
Washington River, Washington Harbor, Mich
Applicants in Michigan .................... ... ..
Spring Brooks, Northfield, Minn ....._.

Little Tront Brook, Lamoille, Minn ...
Pleasant Valley Creek, Winuona, Minn ..
Blackboof River, Atkinson, Minn.....
Poplar River, Graud Marais, Minn
‘Tischer Creok, Duluth, Minn ........
Knife River, St. Louis County, Minn.
French River, St. Louis County, Mim
A. Lauth, Fanning, Mo
Spring Creek, Leadboro, Mot

orth Fork of Sun River, Craig, Mont......

Bitterroot River, Victor, Mont [.......
Lake Agnes, Browns Station, Mont
Fork and Honsley creeks, Leadbore, Mant, ..
Box Elder Creek. Havre, Mont
J. F, Comee, Missoula, Mont..........
Walnut Creck, Nebraska City, Nebr.
Penacook Lake, Concord, N.H ... .. ..
Wild Meadow IBrook, Grafton, N. I1. ...
State Fish Commission, Laconia, N. 1 .
Musconetcouﬁ Creek, Washingtou, N.
Pequest Croek, Belvidere, N.J .....
Trout Brook, Newark, N.J ....
A. M. Bigelow, Branchville, N. J . B
Horso and Cow Brooks, Far Hills, N, J.
Kaaterskill Creek, Catskill, N. Y ........

Schenevus Creek, East Worceator, N. Y ..
Page Brook Creck, West Winfleld, N. Y . .

Oriskany Creek, Waterville, N.Y ..._... e
Big Brook, Adams Center, N.Y ................ R
Iast Branch of Unadilla River, Wost Wintield, N
Elk Creek, Schonevus, N.Y ._....................
West Oneonta Creek, Onconta, N. Y ...

Goddos Lake, Syracuso, N.Y .._.......

Montfredy Brook, Syracuse, N.Y .....

Carponter Brook, Syracuse, N. Y .......
Fullers Creek, Adams Center, N.Y ...
Chenango River, Deruyter, N. Y

Ragged Lake, Owlahead, No Y oovovviviniomnoieoei e




REPORT OF COMMISSIONER OF II8H AND FISHERIES.

Details of distribution—Continued.

CIX

Spocics and disposition. Eggs.

Try nnd
fingerlings.

Brook trout—Continued.
Budlong and Moyer Creeks, Frankfort, N.Y...cieeeeiennonenas temeeheeste
Canistor River, Hornollsville, N. Y ... .. .ooiiiiiiiiat|iemannaan.

anandaway Creok, Leona, N. Y. oooiiiiiiiiimiiiiiiiia]onnennaanns
Applicants’in New York.......... S I
P.H. ¥lynn, Livingston Manor, N.Y .....ooooimeiaannnnan,
Adirondack League Club, Old Forge, N. Y. ..o ooiin.e.
R. E. Carson, Snrp]xim, NCovrrorvneeannn
bDl'mg Lake, Minot, N, Dak. ) P

Pplicants in North Dakotfeeeo . ceoer oo iiiiienennen, O S
Brushy Itork Creek, Newark, Olio. e ceeeoeeceeeronriomenneneeas]ioiaaiianns
Spring Lake, Dagton, Ohio. .. e vveimieniieannesiiiaiaaannees|eraranannns

Woest Liberty, Ohio .. s

Re8OrVOIT, MANLAN, ORI« cen e eeeeernnneme e aeanamcrneaaenecniannann

Pplicants in Ohio oo oeoaeoiiiiii i

oungg Rivor, Portland, Orof. ccccc . oveimmimiieaoeaeiaa e liaaeaeaanns
State }ish Coramission, Portland, Oreg .. .ovvvveeereninirieneeos|ooaieaanis.
,Mlx TRun, DEFFEWOOd, Pl e ceeeeeeraetreeneaienaasemamaeaesanaesiiiiaans
Irout Run, Shippensburg, .- e ieeaeme teaeaaaieas
State IFish Commisgion, Allentown, 1% . cceeoiiemieaiiaiianan .

eaver Crook, Buffnlo Gap, 8. Dak. ... iieamaaim e
St. Mary Lake, Rosebud, . Dak .......

rauch of Spearfish Creok, Euﬁlowoml,
Ross Spring, Crown Hill, S. Dak ..

orso Creek, Iill City, S. Dak..
Castlo Croek, Hill City, 8. Dak.......
Harney Peak Lako, Hill City, 3. Dak ..
Sylvan Lake, Custer, 8. Dak...............
Applicants in South Dakota......... ..
Big Coolee Creek, Wilmot, S. Dak.......... s ) eees
Wést Fork of Potato Creu’k, Pine Ridgoe Roservation, 8. Duk
Ra]pi(l Creok, Rapid City, S DaK.ee s rerreaneeaeoecesansennnnns
Whitewood Creek, Englewood, 8. Dak -.......
Granny Lowis Creek, Unicoi County, Tonn. ...
Higgine Creek, Unicoi County, Tenn..........
Broad Shoal Creek, Uniooi County, Tenn......

evil Creok, Unicoi County, Tonn.............
Red Butte Creek, near Salt Lake City, Utah...
Applicants in Utah.......... eeenreeseeaeas
F.M. Lyman, jr., Salt Lake City, Utah.....
J. H, Tack, Salt Lake City, Utal...........
Spring Brook, Rutland, Vt.. .
Bigflsh Pond, SUtton, Vieeeeeoeeeeee coeaernnns

a8pinn Lake, GroensbOTo, Vi oo o.eoate e oiaimmiomiienioen coeaanannn

Mount, Tabor Brook, Danby, Vit .. et tveeeenaaaa

Wells River, Wellg RIVOr, Vb ee . onaea i ceeiiaeiee e e ciaanns
Pico Pond and Brooks, Rutland, V't
Holland Pond, Holland, Vb cnee e ciet iieeimeieieeneeceemeemeena
Frog Pond and Brooks, St. Johnsbury, V. ....ceeeemiiennoiai|iciiinnnns
aledonin Trout Club Pond, St.Jobhnsbury, V... ... . i ..
ud Pond and Brool,, Randolph, Vt.. ... ..ot ]iaeiiiaas
ributaries of Deerfiold River, Wilmington, Ve oooaoiii i o]ieiiiainns
Kondall Brook, Bonadville, V... ..oeeeeeesaecoaancaneeaaasemeas|oonereannns
Lake Mitchell, SHATOD, Viueueeeeueaecnre coeeasersooaaaeaaaaaaoe|ionecrannns
Tributaries of Sleoper River, St.Johnsbury, Vt. P P
Fairbenks Pond, St. Johnsbury, Vi .ccecleeiiirereenenneaiooafiaeiiann.s
Darling Pond, Groton, Vb «...veeu.veneaeeaeeseemraaeeoemeeaaleaaiaaan. .
Vermont State Fish Commission, Colobrook, N T ..o ... ..
1g Bpring, Leesburg, Va. . cceeeeeeeeee connnns
Sprin Brook, Yakima, Wash........co.oa..e
ck Creek, Winona, Wash . .........coooone
Clenr Lake, Now Whatcom, Wash. ............
ako Cusliman, Tacomn, Wash .
%gpknno River, Spokane, Wash
ilbur Creek, Wilbur, Wash.
Columbia River, Wenatchee, Wash. .
: ittle Spokane River, Sciota. Wash....
Juarry Run, Morgantown, W. Va . _.....
kendow Creok, Ronceverto, W.Va ......
3 - &. Buller, Clieat Bridge, W. Vo . .
s(iddle Inlet, Wausaukee, Wis.............7
]g’ﬂngsteud Brook, Lac du Flambeau, Wis. .
‘lemm Croek and i’ond, Medford, Wis........

Thompson and QOtter oreeks, Auguata, Wis.....oooveeeieeennaeconaol, .

State F1sh Commission, Laramie, B 2 T

“;m. Moreton Frowen, Innishannon, Ireland . ...-eveeemeuennn. 20, 000 .
Miam Burgess & Co., Malvern Wolls, England .............. 20, 000

. 10,000
. 10, 600

20, 000
- 18, 000
. 99, 975
. 8, 000
. 10, 000
. 15, 000
. 6,000
. 7,907
- 4,000

Adults and
yoarlinga,

.| 40,000

. 40,000 |.

....................................................... 338,000 1 2,354, 200 388, 583
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Details of distribution—Continued,

Fry and [ Adults and

Species and disposition. Eggs. fingerlings.| yearlings.

Black-spotted trout :
Rainbow Lake, Gunnison, Colo....cc.eviciueiiiiniineecennnensn 1, 000

Eagle River and tributaries, Wolcott, Colo 10, 600
Mountain streama in the vicinity of Central City, Colo 15, 000
North Fork of South Platte River:
Buffalo, Colo. .eceverrnnmnurienieenaiiireranaaccaaceaneanas 6,000
Park Siding, Colo. .eoniiiii i ieciaiaan, s . . 3.000
Dawson, COlo «.ccvirraceacreaceesescarncsnasnanacancenns ... .. . 8,000
Dome Rock,Colo .« ovmnnreic i iiiiieiriiiieiaacaaeans .. O 8, 000
Tennessee Creek. near Leadville, Colo.....oooiviaaanna... . .. . 10, 000
Tomiche River, Mounds, Colo ca. ... ... .. 8, 000
Gunnison,Colo.................. 5,000
Denver & Rio Grande R. R. Co. Lake, Granite, Colo. 2,000
Heoury Lake, Idaho .ccooveeeneeaa Ll ceerecreeeas]  $0,000 |...ieeool..
Applicants in Idaho..coeeniiiaiiaaiaan.. 2,000
Rocky Pond, Otis, MO ...c..evvmmrirnnriniminaiieacececoocaceac]oeaananad]  B,386 |cecean......
Sage Creels, Chester, Mont B, 000
Smith River and tributaries, 4,607
Sixteen-Mile Creck, Dorsey, Mont . 4,990
Prairie Grove Lake, Toston, Mont . . 2,000
Lake Agnes. Brown Station, Mont.......cooeeiiiiinieaan oo, . 4,980
Cherry Creek, Bozeman, Mont ...oc.ooiiiiiiinniiaiiammccacinfoiianaaaea]ienns 5, 000
Crandall Creek, I3ozeman, MODt ... ..oooocuimramseacececaccaeca|erenaeeeaaaloaanns 5, 000
Cowan Reservoir, Box Elder,Mont ......ocooieieiiiviooinee|oeniiaaiana]oannas . 5,000
Big Elk and Lebo creeks, Leadboro, Mont ... oLl .- 4,075
Deep Creek, Townsend, Mont «...covveeoiiiiiiiiiiiioeriooeecfoaeiqmennac]onans . 2, 000
(S}pring Branch, Livingston, Mont ... ... ...l S T i 5,000
atlin Reservoir, Dorsey, Mont........coouvenianieiiviniiia]oeeniiaa]oannns 4,990
Applicants in MODEANA. ceceee e i im e el 4,000
Vincent Ponds, Anaconds, Mont N , 825 |ieeeiinn..
J. H. Sharp, Fish and Game Warden, Salt LakoCity, Utah.....|........ .. |... ... 11,000
Clear Lake, Now Whatcom, Wash.e.eeeweereiiaarioiereanss . 1, 500
State Fish Commission, Laramie, Wyoming ...
S. Jaffo, Osnabriick, Germany ........cvveovuoiemeamanacrccecaes
B 517 rreeseesearamnaea

Lake trout:
California Fish Commission, Sisson, Cal ..ceeaeeeraeaaaio ..
Lake Koppin, Cimarron, Colo....................... i
Conpecticut Fish Commission, Windsor J.ocks, Conn.
Partridge Lako, South Bend, Ind coocovvonaooaao.
Spirit Lake, Spirit Lake, Iowa.....ocooviaeenaoo..
Lako Okoboji, Spirit Lake, Jowa...ceoeoaaaooo..
Losat Island Lake, Ruthven, Iown..... ..o ...
Silver Like, Lake Park, Jowa.coa.ooooveiaaa o,
Maquoketa River, Manchester, Iowa .............
Donnell Pond, Frapklin Mo . ............coimmnnan
Lakoe Tompaon, Oxford, Mo ... LIl
Sand Pond, Farmington, Mo ......cooaniaiiaiiin...
Branch Pond, Dedham, Me.........coooiieiaiaa...
Rocky Poud, 'I)edhnm, Me........ .
Phillips Lake, Dedham, Me .............._..........
Holbrook I’ond, Holden, Me.........................
Little Fitz Pond, Holden, Me ............_..........

Tunk Pond, Sullivan,Me ........ .. .. .....ceoeo...
Green Lake, Otisa, Me .....cone... .
Patten Pond, Ellsworth, Mo . ... .................. .
State Fish Commission, Enfleld, Me.................
Lake Brown, Swanton, Md ... ........ ... ...,
Garrot Pond Hyannis, Masg.......cocvniivianianinnas
Round Lake, Codar Bank,Mich ................... .
Lako Huron, Alpona, Mich ..... F R 1, 050, 000 33, 000
Cheboygan, Mich ... ... il 350, 000 15, 000
EFast Tawas, Mich ... . coiieuiiiiiiiriiiiaacs]innnnaaaas 33, 000
Lake Superior, Grand Marais, Mich 30, 000
Lake Michigan, Manistique, Mich 350, 000 15, 000
Charlevoix, Mich .. 700, 000 15, 000
Crooked Lake, Clare County, Mich .c..cvienuiaiinnienneenacfoaeceenaaio il 15, 000
Straits of Mackinac, Mackinaw City, 1S P, 9,000
Bte. Marie River, Sault Ste. Marie, Mich ......... 350,000 |..coonnnnnnn
.Round Lake, Hanover,Mich.......oc..ctccvieana.. . 20,000 |.......
RawsonLake, Schooleraft, Mich ... ...cuiioiiiimiimnercececace]ecannanana., 20,000 |.......
Lake Superior, Ontonagon, Mich ...o.coooooiiiiiniiaaaniiinidoiaiiiiiiii, 620,000 :.....
Long Point, Islo Royale-..... . . B 240, 000 [o
Wright Island, Isle Royalo N 120,000 .....
‘Washington Harbor, Isle Royalo .... F P 120,000 *.......
Tobin Harbor, Isle Roysle........... ] 120,000 +.......
Rock Harbor, Isle Royale............ . s 120,000 .......
Cod Harbor, Mich.... ... e 120,000 .....

¥ish Island, Mich .............. ... ceees 120,000 ... ..
Houghton, MI6h...vveueivnrnveninenneaiaennn.n. | PP [ 240,000 :............
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Details oy distribution—Continued.

Fry aud [Adults and

Specics and disposition. flngerlings. yesrlings.

Eggs.

Lake trout—Continued,

Lake Superior, Grand Portage, Minn ...............

Chicago Iay, Minn....

Grand Marais, Minn ..

Poplar River, Minn ...

French River, Minn...

Two Harbors, Minn. ..

Boaver Bay, Minn

Duluth, Minn

Otsego Lake, Cooporstown, N. Y ...

Lako Ontario, Cape Vincent, N. Y.......

Lake Ontario, oft Grenadier Island, N. Y..oo.ooennn...

Adirondack League Club, Fulton Chain,N. Y

Spring Lake, Minot, N. D&k ....cocuiimacenciaaieeoan...

Dovils Lake, Devils Lake, N. Dak...

Big Stone Lake, Wilmot, S. Dak.......

Lako Kum{;eskn. Watertown, S. Dak ..
Crystal Lake, Barton, Vt

Vermont State Fish éommissiou, Roxbury, Vt

Lake Michigan, Sheboygan, Wis

Lake Superfor, Bayfield, Wis. . ..

Sand Island, W

Bark ’oint, Wis

Port Arthur, Qutario,

240,000 1veveennrinns

240, 000
240, 000
. 240,000 ;.
. 240, 000

TOtAL e cennmnamee s eeenee e enieeaans, 8,235,045 g
Scotch seq trout: ) YT
Heart Pond, Orland, M6 . ..ccceeeen ! 742
Alamoosook Lako, Orland, Me. .. 22

Tuscarora Crook, Lecaburg, Va..

Golden trout:
Phillips Lake, Dedbam, Mo
reen Lake, Otis, Mo

Grayling ;

Liagle River, Wolcott, Colo .
Rio Grande Itiver, Wagonwheel Gap, Colo
latte River, Grant, Colo
Fryingpan River, Norrie, Culo
Spring Branch, Manchester, Jowa. ..
Bear Creok, Edgewood, Iowa
Spring Croek, IForestville, Iowa
AuSable River, Grayling. Mich .........
oro Marquette River, ﬁnltlwin, Mich ..
Brldger Croek, Bozeman, Mont
Elk Creek, Rod Rock, Mont
Lk Luke, Rod Rock, Mont
Pienio Springs Creok, Red Rock, Mont .
Hidden Lake, led Rook, Mont . .........
State Iish Cominission, Caroling, R. L. ..
State I*ish Commission, Laramie, Wyo

gg8s

g

75, 000 |
White.fish: i
Leko Erie, Moncoo, Mioha.veusa...
Lako Michigan, Beaver 1sland, Mich ..
High Rollway, Mich..
Lake Superior, Ontanagon, Mich ......
Grace Harbor, Mich.
Isle Royale. Mich .....

White-fish Point, Mich
L Fishermau's Home, Mich
ake Huron, North Point, Mich...
South Point, Mich.
Can Buoy, Mich,......
Thunder Bay Island, Mich
Soarecrow Island. Mich .
Sugar Island, Mich

Strai North Fishing Ground, ¥
iy Taits of Mackinac, at St. Ignace, Mich
Nntoine Lake, Iron Mountain, Mich
i 6w Hampshire Fish Commisaion, Ashland,
-ake Ontario, Grenadier Ieland, N. Y-........
ake Krie. Ningara Reef, Port Clinton, Ohio
North Basa Inland Reef, Put-in-Bay, Ohio.

3

oog:n
338

Peach PPoint Reef, Put-in-Bay, Ohio
Buokeyo Ialand Reef, Put-in Bay, Ohfo. ...
Middlo Buss lsland Reef, Put-in Bay, Obto..

Port Clinton, Ohl0.eeeccvcecoptoacrsrcrescrcsscsrersslrassrscccrsen
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Details of (liutributio;z—Coutiuuod.

Species nnd disposition, Eggs. lﬂl.{‘grg-r{lirl]:%s. ‘;’lg:fl‘i’uz:fl

White. fish—Continued.
Lako Erie. Rattlesnake Island Reef, ’ut-in Bay, Ohio.. . 9, 000, 000 |.
Tolédo, Ohi0 cceevivnnneiniaanans 5, 950, 000
Ottawa City, Ohio .
Ballast Island Reef, Put-in Bay, Ohio .
Green Island Reef, Put-in Bay, Ohlo ..
Starve Island Reef, Put-in Bay, Ohio........
Light-house Point Reef, Put.in Bay. Ohio. ..
East Side, Put-in Bay, Ohjo ........oooanien
Inland Lake, White, S. Dak .
Lake Superior, Iron River, Wis. ..
Port Wing, Wis..... cee-
Raspberry Bay, Wis.........

Lake Superior, Port Arthur, Ontario, Canada. . . .
Now Zealand Fish Coinmission, New Zealand......cccemonan.t.
Tatal 152, 755, 000
Pike perch. . b
rna Lake, Rolling Prairie, Ind .....cooaeenan.. D P, .| 2,000,000
Indian Lake, Kendallville, Ind ..... . .| 1,000,000
Sackrider Lake, Kendallville, Ind e 500, 600
Tagle Lake, Warsaw,Ind ........ .. . 1, 000, 000
Sylvan Lake, Rowe City, Ind..... O .| 1,000,000
PYonsant and Long lakes, Waterloo, Ind . .cooviiiiieieeenninnen 1, 000, 000
Devils Lake, near Addison, Mich.......... . 500, 000
Hanlen Lake, near Ludington, Mich..... . 1,000,000
Lako Erie, noar Monroe, Mich........... . 13, 200, 000
Saginaw Bay, Sn{;inmv Bay, Mich . . B . 1,500,000
Thunder Bay, Alpena, Mich......o.ooiimiiiiaiaiiecia e, feees .i 4,000,000
Dovila Lake, Lenaweo County, Mich ..o oo vmiemnaniaeeeean onnn . 500, 000
Sand Lako, Lenawee County, Mich .....oceiieiniennancann Teeee 500, 000
Diamond Lake, Cass County, Mich ...... iR 11, 000, 000
Indian Lake, Cass County, Mich......... 500, 000
Fisher Lake, St. Joseph County, Mich. .. 600, 000
Duck Lake, Calhoun County, Mich...... . . 500, 000
McIutosh Lake, Barry County, Mich.......cooioimenaeiaecas . .. 500, 000
Round Lake, Barry County, Mich ........ocoiiiiiiaiiaiees .. . 500,000
Long Lake, Barry Couuty, Mich. ........ J N . ’ 500, 000
Pleasant Lake, Jackson County, Mich... e eeeeiaaaas B . 500, 000
Hunton Lake, Ingham County, Mich. ... . . . 500, 000 .
Douglass Lake, Cheboygan County, Mich .......... R . 1, 000, 000
Crooked Lako, Emmet County, Mich ............... . . .| 1,000,000
Pickorel Lake, Emmet County, Mich ... P . . .| 1,000,000
Round Lake, J;mmet County, Mich................. . . 500, 000 !
Poncil Lake, Autrim County, Mich . e erieeeaaea . . 500, 000 *
Loat Lake, Antriin County, Mich. . . . 500, 000
Sand Lake, Antrim County, Mich..... 500, 000
Stoneled ge Lake, Wexford County, Mic: 1, 000, 000
1, 000. 000

Susquehanna River, East Windsor, N. Y .
Raquette River, Potsdam, N, Y.......... eceeccmaana

Lake Ontario, Wilsons Bay, N. Y ... .. .cooriiiiriiniian.an . 2,000, 000 |..

St. Lawrence River, Cape Vincent, N. Y ._.......c.coooameeent e ..1 3,000,000

Lake Erie, Rattlosnake Island Reef, Pat-in Bay, Ohio ._...... . 32, 840,000 |..
Peach Point Reeof, Put-in Bay,Ohio ............... U .| 15, 000, 000 |.
Ballast Island Reef, Put-in Bay, Ohio ............. . 23, 160, 000
North Bass Island Reof, Put-in Bay, Ohio............. .| 13, 800, 000
Green 1sland Reef, Put-in Bay,Ohio ........... ..l .| 13, 800, 000
Wehrles Point Reef, Put-in Bay, Ohio . ...| 12,000,000 |.
Port Clinton,Ohio eceeeevarnnniines . .1 13,800,000 |.
'Loledo, Ohio ...... RN -] 1,000,000 |.

Sugar Island Reef, Put-in Bay, Ohio . 14, 400,000 |..

Houey Point Reef, Put-in Bay, Ohio .. 13, 200, 000

-Starve Island Reef, Put-in Bay,Ohio.......cooeeloiininnannn. 13, 200, 000
Put-in Bay, Eaat Side Island, Ohio.. .|711, 040, 000
Kelly Ialand, Ohio 1, 600, GO0
Joes Pond, West Danville, Vt .. . J R P, 200, 000
Silver Lake, Barnard, Vt.....o...o. oot - F N P 50, 000
Missiﬁ(luoi River, Orleans County, Vt... e 1, 000, 000
Lamoille River, Cambridge, Vt - .ccoeeiaiiioiinnirrerenenelincaeeienn. 1, 050, 000
B4 171 1 Rt S P T R R R R R LR 232, 840, 000 |.
Yellow perch:
Potomac River, Bathing Beach, D. C.occvmiiiiiiiimmeacecmeennoaerencnee. 30,000 |.....cc..-..
ok e B B e

Cat.
CI{iicago. Burlington and Quiney R. R. Pond, Galeshurg, m
Gages Luke, Grays Lake, Il
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Delails of distribution—(ontinued.
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| Adults ' Adults
Species and disposition. and year- Species and disposition. innd year-
lings. lings.
Black bass: | Plack bass—Continued.
I:Avi.ngs Millpond, Gadsden, Ala ..... 100 Willards Pond, Harristown, TH....... 3, 500
ring Creok, Calera, Ala............ 100 Bement Pond, Bement, Il .. 1, 500
Black Creck, Gadsdon, Ala -......... 100 Gage Lake, Grayslake, 111 1,135
Cahaba River, Birmingham, Ala...... 200 Chicago, Burlington & Quincy I, 1.
Mulborry Creek, Bangor, Ala........ 100 Ponds, Galesburg, I11............... 15
Oxford Lake, Oxford, Alt.eeen....... ’ 100 Highland Park Lake, Galesburg, 111.. 570
Mill Pond, Benton, Ala.. o0 75 i Applicants in Ilinois ...c..ceavean ot 200
Blackwater Creek, Jasper, Ala ...... 150 | Lake James, Angola, Ind....... ..... 500
East, Lake, Birmingham, Ala ........ 100 . Elkhart River, Wawasee, Ind ........ 500
Sandy Creek, Wuvor]g. Alp......... 176 ° Spring Lake, Covington, Ind ......... 516
Bucld Creek Millpond, Dadeville, Alx. .- 250 Sylvan Lake, Rome City, fnd......... 300
Hoster Creek, Columbia, Ala...... ) 75 Spring Lake, Indianapolis, Ind ....... 200
Pond and Stream, Oneonta, Ala......! 100 ' Launghery Creek, Batesville, Ind...... 200
Barren York of Flint River, Keys ! - Sweeney Lake, New Albany,Ind..... 75
ills, teemnmenmaenaaen reaanees i 200 Sogna Lake, Rolling Prairie, Ind . ... 300
Mill Creok Pond, Piodmont, Al 50 Wabash and Eel rivors, Logansport.
Spring Lake, Piko Road, Ala 200 INA.ceecanaorenrecees beaeamnaeenn 200
Sandy Creek, Gold Hill, Ala . 175 . Kane Lake, Rome City, Ind eceea..-. . 100
Green Lake, Demopolis, Al ... 150 | Spring Lake, Fort Wayne, Ind ....... 7%
Mill Creek, Thomaaville, Ala.. N 100 @ pPecnnoo River, Lafayette, Ind . . ..| 200
Applicants in Alabama.......... ' 1,230 | Twin Lakes, Plymouth, Tod.......... ! 300
Oek Creek, Jerome, Axiz............. [ 150 ' Cedar Pond, Auburn Junotion, Ind ..| 160
Big Lake, B Lakeo, Atk cooeevnnnann 240 . Big Indian Creek, Mott, Ind.......... ! 100
Spring Lake, Sulphur Springs, Ark ... 100 | Wildcat Creek, Windfall, Ind ........ 75
Dawdy Lako, Bonton, ATK.....ccevn-. | 240 , Lake Maxinkuckee, Culver, Indl...... 800
Clear Springs, Antoine, Ark...... .. 100 Sanr Creek, Crawfordsville, Ind. ... ' 150
Spirit Lake, Garland City, Ark. 240 Whito River, Noblesville, Ind........ 150
Applicants in Arkanens.............. 710 Applicants in Indiana........ 1,625
Rocky Mountain Lake, Denver, Colo | 300 | Long Lake, Porteau, Ind 135
Lake Wauconda, Larkapur, Colo .....| 100 - Sprinf; Lake, Durant, Ind. T' 125
Lone T'ree Lake, Greeley, Colo ... 100 Applicants in Indian Territor; 328
Browns Lake, Sterling, Colo...... ; 50 Spitznoggle Lake, \Vaﬂellu, Tow 500
Reservoir, Higgauum, Conn.... .. .. 200 | West Okoboji Lake, Okoboji, Low: 500
Pﬂzm‘ Mill Pond, Seymour, Conn..... 200 : Wilson Lake, Harlan, Iowa...... 100
D. C. Riggs Pond, Seymour, Conn 100 Middle River, Winterset, Iowa ... 800
Washburns Pond, Seymour, Conn 200 Spring PPonds, Wintersot, Iowa. .. 400
Sawmill Pond, Seymour, Conn.. .. 100 . Little Cedar River, Osage, Iowa .. 100
A‘})pli(m.nts in Connecticut ..... 150 Upper Yows River, Chester, Jown .... 275
Wyoming Lake, W-yoming, Del. . 100 LimeSprings,Towa 275
White C ay Croek, Newark, 200 | Clear Lake, Clear Lake, IowR......... 500
L. G. Shortlidge, Wilminéton, Dol . 300 | Big Cedar River, Orchard, Iowa...... 100
sako Denman, Atlanta, Ga....... 55 Des Moines River, Estherville, Towa . 500
East Lake, Atlanta,Ga ........ 100 Pool of Siloam, Massena. Iowa ..... . 238
I:nk.e Claramcor, Atlanta, Ga... 55 Iaat Okoboji Lake, Okoboji, lowa ... 6500
Spring Lake, Tunnel Hill, Ga .. 275 . Littlo Cedar River, Staceyvillo, lowa. 190
Oocklawilla Lake, Nownan, Ga. . 65 Iowa River, Iowa City, Iowa ..... .. 500
Spring Lake, Stinson, Ga. ... 55 Cedar Rivor, Codar Rapids, Towa. 4,000
Brior Creek, Waynosbaro, Ga.. . 100 | A\}J licants in Iowa ..... weonnen 1,062
iddle Oconee River, Athens, Ga 100 | WaloutRiver, Winfield, Kons. ... 100
ildwood Lake, Columbus, Ga. .. 55 ' Crescent Lake, Valley Falls, Kans ... 50
Lake Fairoaks, Atlanta, Ga - ... . 85 | Spring Pond, Hutohinson, Kans...... 200
Lako Killarney, Auguata, Ga. . 100 * LurekaLake, Manhattan, Kans...... 100
lllf)ond. Cuthbert, Ga......... ‘ 56 ' Deap Creek, Manhattan, Kans.. 100
ittle Cedar Millpond, Rome, Ga.. ... 100 "' Lunkesido Lake, Olathe, Kans . -- 100
8onlys Pond, Cuthbert, Ga «.........- 55  Tuttle Creck, Manhattan, Kans - 100
Muckalee Croeck, Americus, Ga. 100 . Applicants in Kansas................ 961
obley Lake, Rome, Ga - - 55 | ‘utnberland R., Cumberland Falls, Ky 200
1ill Pond, Graves Station 100 I Lake Isham, Viow, KY eoeoemcanaaannn k¢S
Flint River, Albany, Ga.- 196 I’lum Bottom Lake, Pembroke, Ky ... 60
Beaver Croek, Zenith, Ga. . 100 ° AlexanderCreek, ChamelionSprings,
’I-E'allné)oosu River, Carrollton, Ga .. 100 Ky cerernaanne. J TRy 15
ail Creek Millpond, Baldwin, Ga. | 100 Kast Fork Little River, Hopkinsville,
utlers Millpond, Cuthbert, Ga ...... 56 i L R L R Lr L LR R 100
emetery Ponde, Macon, G&. --....... ! 110 E‘r{n{iLuko' Lexington, KK ......... 75
Maddox Millpond, Dalton, G& .--..... 55| innikinnick River, Vanceburg, Ky .. 200
t. Elmo Lake, Columbus, Ga......... 55 , Parndise Lake, Paducab, Ky ......... 50
lemmons Milipond, Suminerville,Ga. 55 : Walnut Flat Ice Pond, Staniord, Ky . 75
Slll‘O{)sllil‘e Milrpon(i. Summerville, Ga 100 Eden Hill Pond, Paducal, Ky........ 50
Pearl Springs Lako, Newnan, Ga . - ... 55 East Side Lake, St. Charles, Ky 100
Lake Ormwood, Atlanta, G&.......... 65 :! Applioants in Kentuoky ... 2,016
Spring Lake, Stone Mountain, Ga . ... 100 || Deer Croek, Gilbort, La .ccvruen. . 125
Applicants in Georgin. .o eeveecrens-e 2,620 Grand Cote Lake, Cypremo: 200
Reservoir, Orohard, Idaho . 150 Spring Lake, Cypremont, La 200
Applicants in TAahO. ... ...o.eeeenees 414 | Homer, La.. 118
Chermans Pouds, Ringwood, Ill ... 800 Sodus, Lo .....-..- 120
bannel Lako, Antioch, I1....--.... 6500 i ‘Tangipahoa River, Ponchatouls, Lo .. 326
sake Purington, Galesburg, Ill.......: 200 | Inland Lake, Joanorette, La.......... 200
Pring Lake, Washington, Il ........ i 100 | Greenwaod Lake, Shreveport, La. ...l 1,000

I* C 99—viIll
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Details of distribution—Continued,
Adults | . | Adults
Species and disposition. and year- Specios and disposition. and year-
lings. lings.
Black bass—Continued. ’ Black bass—Continued.
Applicants i Louisians coseeee...... 1,054 i| Little Alamance Creok, Burlington, ;

Georges Run, Hampstead, Md........ 200 D A 100
Patuxent River, Laurel, Md.......... 200 Buttermilk Creok, Burlington, N.C .. 100
Potomac River, Woodmont, Md ...... 1,200 Big Falls Pond, Burlington, N.C.. ... 100
Youghiogheny River, Swanton, Md .. 1,000 Glencoe Pond, Burlington, N.C...... 100
State Fia Commissfon, Druid Hill Jackotts Creek, Spray, N.C .......... %

Park, Md : 10 Cotton Millpond, Kinge Mountain,
Applicants in Maryland .. 100 B & N 75
Horn Pond, Woburn, Mass 150 Elkin Creek, Elkin, N, C .. 75
Connecticut River, Holyoke, Mass . .. 200 Reems Creok, Alexander, N.C ....... %
Willows Pond, Bristol, Maas.......... 50 Loug Swamp, Fayetteville, N.C...... 7%
Lawronce Pound, West Barnstable, Ewens Creek, Pine Hall, N.C... 75
MOBB oevecniniiieteeenceaneannnn 700 Fairfleld Lake, Sapphire, N. C 75
Spring Pond, Shelburne, Muss........ 150 Peachtree Creok, Italeigh, N. C . 75
Lake Haron, Alpens, Mich........... 350 Cape Fear River, Fayetteville, N. 150
Rush Lake, Kinde, Mich. .. 200 || Beaver Lake, Fayettoville, N.C ...... 150
Round Lake, Hanover, Mich.. 350 * Ledgo of Rocks Creek, Stem, N.C. ... 50
Murray Lake, Ypsilanti, Mich 200 Applicants in North Carolina........ 825

Cheboygan River, Cheboygan, Mich 200 Scioto and_Brush creoks, MeCnllogh
Twin Lakes, Grayling, Mich 200 Station,Ohjo ........ ... . L 400
Pleasant Lake, Lealie, Mich . 200 ‘Walhondisg River, Warsaw, Olifo.... 300
Strawberry Lake, Evart, Mic 200 Rogers Lake, Chestervidle, Ohio ._.... 200
Asylum Lake, Kalamazoo, Mic 300 Little Miami River, Milford, Ohio 300
Lake Minnewaska, Glenwood. Minn.. 500 Tuscarawas River, Zoar, Ohio.. 200
Split Rock River,Jasper, Minn....... 300 Scioto River, Delaware, Olio . 600
oeler Lake, Aberdeen, Miss..... 100 : I’ros{:act, Ohio......... 200
Horscshoe Lake, Aberdeen, Miss 300 ! Huron River, Sholby Junction, Ohio . 200
College Yond, Agricultural Collcge, i Lake Eli, Oakley,Ohio............... 100
MIBB . «ceeceeaannnneneenneennannenn. 100 ” Whito Water River, Simonsons, Ohio. 500
Marshal Lake, Columbus, Miss . 300 ' Springficld Lake, A kron, Ohio....... 300
Dead River, Aberdeen, Miss... 300 i Odells Lanke, Lakoville, Ohio ......... 200

Mill Pond, Newton, Miss aee 300 || Wost Fork of Mill Crock, Wyoming,
Lake City Waterworks Pond, Morid- Ohio ...... PN | 200
18D, Mi88 ceveveiminnnnaneennnnnnnn.. 300 Millpond, Sardinia, Obio....... N 75
Swan Lake. Shuqualak, Miss 200 | Applicants in Ohio ........... . 1,850
Spring Lake, Macon, Miss ..... 300 | Cheadle Creek, Guthrie, Okla .. 150
Millpond, Shuqualak, Miss .... 100 Little Lakes, Manchestor, Okla _..... ! 75
Park Lake, Tupelo, Miss .. .... 300 Crystal Springs, Pond Creek, Okla . 60
Afplicnnts in Miesissippi........._.. 1,870 | Applicants in Oklahoma Lerritory 025
Bigand LittlePinoy Creeks, Rolla,Mo. 200 i Susquebanua River, Setin Grovoe, I’a.. 50
Park Lako, Carrollton, Mo............ 100 't SusquehannaRiver, Susquehanna, I | 75
Spring Lake, Labelle, Mo ...... 200 i Spring Lake, Roaring Springs, Pa.. .. 50
ut-oft Lake, Brunswick, Mo .. 200 |  Wyoming Creck. Reading, Pa .......; 50
Spring City Lake, Joplin, Mo........ 200 Curtrigthnko, Last Stroudsburg, I’n 00
errolls Spring Branch, Neosho, Mo .- 5,000 .. Conococheague Cr., Greencastle, ’a.. 100
Applicants in Missourf .............. : 950" ;i  Tnhooka Lake, Preston Park, Pa.....: 100
Lodge Pole Creok Lake, Sidnoy, Nebr.' 200 | Codorus Creek, Emigsville, l"u ....... GO
Spring Lake, Rushville, Nebr......... 50 il Big Conoewago Creck, Emigsvillc, 1’n.| G5
Applicants in Nebraska........... o 100 /| Conedogwinit Creck, Carlisle, Pa ... . 160
Franklin Lake, Crystal Lake, N.J.. .. 150 ! Beech Lake, J1onesdale,Pa .......... 100
Stafford Lake, Manahawken, N.J .._.; 150 + Qlark Creek Lake, Penllyn,Pa....... 1 67
Echo Lake, EchoLake, N.J ....._.... 150 | Juniata River, Altoona, Pa .......... 50
Green Run, Newfouudland, N.J ...... 200 i Ice Pond, Penllyn, Pa.. ..ol ... 83
Oakford Lake, New Eg)(']pt, N.J...... 100 Shawauneso Lake, Outlet Station, I’'n . 50
nick Pond, Swartzwood, N.J........ ; 150 Roaring River, Altoova,Pa.......... 50
ilver Lake, Burliugton, NI | 150 ! Schuylkill River, Birdsboro, I . 50
Lake I’ohatcong, Tuckerton, N.J..... 150 Clarion River, Ridgway,Pa..... . 50
Woods Upper Millpond, Quinton, N. J 300 City Reservoir, Washington, I’n . 25
Deal Lake, Asbury Park, N.J........ 200 Oakford Lake, Jeannette, Pa. .. . 25
Lako Carasaljo, Lakewood, N.J...... 200 Conestoga Creek, Lancaster, I’a... .. 100

Silver Lake, Lucaston, N.J .......... 150 ‘West Branch of Brandywine Creek,

Applicants in New Jersey ........... 200 Modena, Pa .. | 50
Spring Lake, Watrous, N. Mex ....... : 150 Saylor's Lake, Bothlehem, Pa. 50
roewing Lake, Las Vegas, N. Mex..! 100 Lake Grinnell, Bethloliom, Pa..... | 50
Applicants in New Moxico...... 350 Mountain Lake, Troy, Pa............ | 75
Reservoir, Weat Point, N, Y 150 Schuylkill River, Norristown, Pn ._..; 50
Swago Lake, Callicoon, N. Y 200 | Allogheny River, Thompson, Pa ..... 75
Bolton Pond, Caldwell, N. Y 130 if Susquehanna River, Halls, Pa........ | 125
Potague Lake, Ramapo,N. Y . 200 | French Creek, St. Petor, Pa.......... | 50
Newcomes Lake, Valley Falls, 100 Susquehauna River, Mohoopany, ’a. . 50
ﬁp{)licnnts in New York..... 600 || Indian Creek, Macungio, Pa........... 55
allets Pond, Fayetteville, N.C . 75 . Water Co, Rescrvoir, Altoons, Pa ... | 50
Crosa Creek, Fayetteville, N. C. 450 || Forest Lake, East Stroudsburg, Pa .. 60
Lake Henry, Gates, N.C ............. 100 Penryn Lake, Penryn, Pa............ 25
Haw River Millpond, Burlington, N. 150 | Simms Lake, Masthope, Pa.......... | 200
Dan and Mayorivers, Reidsville, N. C. 150 ’ Weighters Lake, Thompson, Pa . . 200
Rockflsh Creek, Fayetteville, N. C. ... 7% Applicants in Pennsylvania . ... . 200
Stony Croek, Burliagton, N.G......0l 100 || State Fish Comm., Westorly, %.1..2..] 500
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— ~
. | Adults Adulte
Species and disposition. and yeur Spocies and disposition, and year-
, lings. lings.
T | S O
BlQCk base—Continued. Black bass—Continued.
Crowders Creek, Clay Hill, $.C ...... 7% Willhern's Lake, Llano, Tox ........ 400
Spring Lake, Watorfoo,S.C .........; 50 Bold Springs, West, Tex ....... 165
(,unliume Creek, Congarce, S.C ......' 200 Penitentiary reservoir, Rusk, Te 100
{Inr( Labor Creek, Grecuwood, S. C..! ., 100 [ Leon and Salt Croeks, Marathon, 200
Seneca River, Anderson,S.C... . 100 |, Guadlalupo River, Guahl, Tex .. 650
Owens Millpond, Bennettsville, S. C. . 200 , Korrvvmc‘ Tex...! 2,753
eadwaters Saluda River, Laurens, Comfort, Tex .....} 67
8. J 100 Willard's Lake, Corrigan, Tex . 150
North Edisto River, Ligktwood, S. C. 150 Pocan Creek, »an Angelo, Tox. ... 600
South Edisto River, W loys, S.C... 150 Littlo Brazos River, Hearne, I'ex. 100
Applicants in South Carolfna........ ' 650 Myers Pond, San Angelo, Tex........ 150
ako Edgemont. Edgemont, S. Dak . : 100 Spring Creck, San Angolo, Tox . 300
Lake Chilhomer, Dover, S. Dak ...... , 300 i Nlill ond, Southmayde, Tex .......... 30
Artesian Lake, Chamberlain, S. Dak.| 500 014 Brazos River, Hearne, Tex ....... 100
Big Sioax River, Baltic, S. Dak ..... i 300 Guadalupe River, Cuero, Tox......... 5, 100
Flandreaq, S. Dak..: 300 Waring. Tex....... 133
. Canton, S. Dak ..... 300 , Li{mn Creek, Sau Angolo, Tex........ 300
SprmiLnko, Ardmore, S. Dak ... 300 | Mill Pond, Gainesville, Tex 30
Lako Hendriks, White, S. Dak ... 600 AMill Pond, Bon Arnold, Tex .......... 100
Spirit Lake, Desmet, 5. Dak . .. ... 225 [ Las Almos Lako, Taylor, Tex.. 100
uko Honry, Desmot, S. Dak ..... 225 I Littlo Rocky Creok, Shiner, Tex...... 100
Lako Poinsot, Estelline, S. Dek... 300 Sunta Rosn Like, Monahans, Tex . 100
Artesian Lake, Hitcheock, S. Dak , 300 Salado River, San Antonio, Tex . 300
Lake Andes, Armour,S.Dak ....... 800 | Ackerman Lake, Camoron, Tex 10
Lakes Madison and Herman, Madi- l Paton Lake, Ronnd Rock, Tex. 50
son, S, Dak ..ol ] 6uo I l"ln% Lake, T'hornton, Tox . 50
Blue Dog Lake, Wambay, S. Dak. 400 |i  Millpond, Point, Tox .....cocuen...... 30
Logan Lake, Mitchell, 5. Dak ........ ! 300 Water Valley Lake, San Angelo, Tox 250
Lake Andes, Greenwood, S. Dak ..... ! 300 North Concho Rivor, San Angelo, Tox . 400
Reservolr, Hitcheock, S. Dak......... : 300 | Asylum Pond, Terroll, Tex........... 50
ake Kampeska, Watertown, S. Dak .| 600 ‘|  Burnette Lake, Wichita Falls, Tox ... 100
Punighed Womans Lake, South | Cold Creok, San Angelo, Tex ........ 300
5hore, S. DaK....oooveeeeeennnnnn.. : 126 ( South Concho River, San Angolo, Tex. 800
Round Luke, South Shore, S. Dak ..... 376 M., K. & 1. R. R. Lake, Loonard, Tox . 200
ervolr, I'ulton, S. Dak ............ , 150 Largoe Lake, Denison, lex .. 150
James River, Mitchell, S. Dak....... 300 Llano River, Llano, Tox .. 500
Spring Lake, Bonilla, 8. Dak ......... 300 ‘Washita River, Canadian, T'ex 450
Lako Artosian, Newark, 8. Dak ...... . 300 Spring Lakes, Canadian, Tex......... 450
Spring Lake, S]pringﬂold. S.Dak ..... ! 200 Sweetwater Croek, Miami, Tox 200
Lake Campbell, Brookings, S. D ....! 500 Davis Lake, Wost, Tox ....... 15
Swan Lake, Hurley, 8. D............. 300 Lake Mc¢Donald, Austin, T'ox. 12,600
Applicants fr South Dakota. . .. 500 Brazos Rivor, near Waco, Tox. 2,126
Big Creek, Del Rio, Tenn... ¥ 100 North Bosque River, Waco, ‘Lo . 100
Doo River, Elizabethton, Ten ! 175 Navasota River, Grooesbock, 1I'o . 100
Pistol Creek, Maryville, Tenn. : 300 Ennis Lako, Ennis, Tex .. . 50
(}unoy Fork Rivor, Wuﬂtng. Tenn. .. 75 Lake Eloise, Waco,T'ex ........ ' 350
5,‘"))!111\‘1“01‘1( Creek, Cedar I{ill, T'enn’ 100 North Croek Lakes. Canndian, Tex.. 160
orth Chickamauga Creek, Chatta. La Mota Springs, Marfa, Tex ......... 150
NOOEAR, TCIM e v iie e ieeniaananaaan 150 Spring Crook, Miami, Tex .... 200
Sont) Chickamauga Creek, Chatta. cClellan Croek, Miami, T'e 100
DOOZA, VONDN - veeevriavenenaannnnns; 125 Coneyboy Crock, Miami, ‘Lex . 100
:00kout Creek, Chattanooga, Tenn. . 126+ Lake Thorn, Long View, Tox. 300
h}llow Creek, Rockwood, Tenn...... 100 , Cuoro Crock, Cuero, Tox...... 200
ickory and Barren creeks, Viola, Kuykendall Creek, Taylor, Tex . 100
Tenn™ ... .. ..... v ieieeceaaneaay 175 Fairlnnd Lalke, Brownwool, ‘Lox 300
Littlo River, Maryviile, Tonn. 300 Spring Lake, Loraine, Tex...... 100
olston River, S:ide, Tonn ..... 200 Lake P’urk Lake, Tyler, Tex.. 200
Camy Creek, Groenville, Tonn 160 Horsoshoo Lake, Cuoro, Tex. . . 100
ittlo Pigeon Rivor, Knoxvillo, Tenn. 300 Mason Lake, Kemp, Tox ..... 100
s lck()r_yv?;rmsk, McMinnville, Tonn.. 200 Lake Gibhons, Paris, Tex .. 200
lmrles Creck, Yenger, Tenn........ 100 Quk Lake, Waco, Tox ...... 100
Wost Fork of Forked Door River, ﬂ)ring Luke, Tyloer, Tex...... 300
tekson, TenN. . .cooveiieninrnnnnnn. 2, 700 arcado Creck, Victoria, Tox 200
¢lluessee River, Porryville, Tenn .. 200 Lost Creek, Jacksboro. Vex. .. 200
ittlo Sequaches River, Sequacheo, Groesbeck Crook, Quanah, Te 300
Tonn...... e 175 Bear Crosk, Vernon, ‘f'ex ... . 200
Applicants in Tennossoo.. ... 825 Casino Creck, Tascosa, 1'ox. . 300
codlake, Marshall, Tex... 30 Ranch Creck, Tascosa, T'ex.. . X 300
niry Lako, Cisco, Tox..... 100 Piscaqua Creok, Tascosa, Tox . 300
SQring Lake, Cisco, Tex........ 160 Spring Lake, Sherman, Tex .. . 200
aterworks Lake, Lufkin, Tex.. 150 Paluxy River, Bluftdale, Tox... 1; 000
Ytlo Lake, Abilene, Tex. .-.... 300 i Clear IFork Brazos Rivor, Cisco, Tex..| 400
ke Blanche, Austin, Tex... 200 Clear Fork Brazos R., Jacksboro, Tox. 600
o odina River, Lacoste, Tox .. 200 Elm Fork Brazos R., Jacksboro, Tox. 200
bring Lake, Dallas, Tex..... 160 (I Elm Creck, Soymour, Tex ............ 342
B Gatesvile, Tox.. 100 Millers Creok, Seymonr, Teox . . 341
C‘Vl‘:llu_Lnku, Odessa, Tex..... 100 | Spring Creck, Seymour, Tex.... . 14
g}’biﬂll 8 Croek, Bourne, Tox.. 150 . Spring Lako, Corsicaua, Tox ... o 100
Sablnas Creek, Bourne, Tox .... 150 | Llano, 10X ....... . 300
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Details of disiribution—Continued.

Species and-disposition.

Adults

and year- |-

lings.

Black bass~—Continued.
Colorado River, Smithville, Tex......
Hills Lake, Longview, Tex...........
Leon River, Gatesville, Tex
San Saba River, San Saba, Tex
Sabine River, Mineola, Tex
Brazos River, San Felipe, Tox.
Colorado River, Colorado, Tex.
Iatan Lake, Iatan, Tex
Sulphur Draw Lake, BigSprings, Tox .
San Antonio River, San Antonio, Tex.
Frio River, near Dilley, Tex..........
Nueces River, Cotulla, Tex. ..
Little River, near Temple, Tex.
Bosque River, ncar Waco, Tox .
Pecan Creek, Brownwood, Tex .
Trinity River, near Palostine, T

Fort Worth, Tex

Dallas, Tex ...
Medina River, Medina, Tex ..
Applicants in Texas .......
Green River, Green River, Utah.
Newton Pond, Wilmington, V¢
Salem Pond, Nowport, Vt.....
Sabin Pond, Plainfleld, V¢..
Black Creek, Sheldon, Vit ...
Castle Creek, Arrington, Va..
Grassey Creek. Clarksville, Va .
James River, Lynchburg, Va... .
Miillpond, Houston, Va................
Three Otters Lake, Bedford City, Va .
Bannister R., Franklin Junction, Va..
Rappahannock River, Remington, Va.
Gooso Creek, Delaplain, Va
I'alling River, Lynchburg, Va ...
Tyo River, T'ye River Station, Va
Cedar Creek, Orandsa, Va
Robinson River, RaKidnn. Va. ...
North Anna Rivor, Mineral City, Va .
Roanoke River, Salem, Va

Rapidan River, Orange, Va
Jackson's River, Hot Springs, Va.
Lake Kilby, Suffolk, Va....0......
Cedar Creek, Cedar Creek, Va..
Cownpasture River, Millboro, Va .
Cherry Lake, Hardware, Va ......
Craig's Creek, Newcnastle, Va ...
Mill Creek, Whittles, Va. ........
Flat Creek, Lawyoers, Va..........
Banister River, Houston, Va._._..
Ice Pond, Haymarket, Va..........._.
Appomattox River, Petersburg, Va.. |
Jones Millpond, Blackstone,
Baxter Pond, Potersburg, Va
Mzaple Pond, Burkeville, Va
Big Otter River, Bedford City, Va
James River, Big Island, Va_.........
Millpond, Locuatville, Va. ........... !
Boulden Creek Millpond, tidgway, |

Va...... teetsetiiecentnnensaenaaea.
Broad Run, Bristow, Vi .
Millpond, Carsop, Va ..
Middle Fork Holston R
Ice Pond, Ellerson, Va.
Saunders Pond, Williat
Millpond, Ninds, Va....ocouoaee. ... f
Clinch River, Swords Croek, Va.......
. Applicants in Virgipin...............
American Lake, Tacoma, Wash
Morton Lake, Tacoma, Wash
Orfutts Lake, Tenino, Wash. .
Rock Lake, Winona, Wash. .
Applicants in Washington..
B %vao Pond, Elm Grove, W. ..
Wheeling Creek, Wheeling, W. Va...
Deckers Croek, Morgantown, W, Va..
West Fork Creek, Cﬁarksbnrg, W.Va.
Loop Creek, Glenjean, W.Va.........
Tygartas Valley River, Elkin, W. Va..
Twelve-Pole River, Lavalette, W, Va.

Adults
Species and disposition. and year-
lings.
| Black bass—Continued.
Shenandoah iver, Rippon, W.Va....l 300
Shenandonh R., Charlestown, W.Va.’ 150
Greonbrior Rivor, Caldwell, W. Va. _.: 375
Big Grave River, Mounduville, W, Va.i 500
Bartlett Lake, Parkersburg, W. Va. .. 500
Spring Lake, Terra Alta, W.Va...._. ; 500
Wheeling River, Elm Grove, W.Va... 250
Anpplicants in West Virginia......... 350
Lake Winnebago, Oshkosh, Wis......: 85
South Park Lake, Sheridan, Wyo..... : 40
Artificial Lake, Orin Junction, Wyo.. 50
Applicants in Wyoming.............. 35
Total. .o ceeiierie et iaiaaa. 208, 038
Small-mouth Ulack bass:

‘Maquoketa River, Manchestor, Iowa. 26

State Fish Commniisston, Druid Hill

Park, Md...............oo........ 10

Shenandoah R., Charleatown, W. Va. 150

Total..oeveeesainaiiiicnennnea. 188

Orapprie: \

D. C. Rigga's pond, Seymour, Conn ... 100
Wyoning Lake, Wyoming, Del ...._. 100
E. G. Shortlidge, Wilmington, Del. ... 200
Brier Crceek, Wayneeboro, Ga........ 100
Middle Qconee River, Athens,Ga.... 300
Millpond, Cutbbort, Ga ~.uaeen. ... . 100
Lit-t{e Cedar Millpond, Rowne, Ga. ... 100
Sealya Pond, Cathbort, Ga ..... . 200
Swamp Croeek, Jasper, Ga ... 400
Millpond, Graves Station, Ga... . 100
Fliut River, Albany, Ga...... . 200
Beaver Creek, Zenith,Ga ........ | 100
‘I'allapoosa River, Carrotlton, Ga ... 100
Butler's Millpond, Cuthbert,Gn..... 50
Muckulee Creek, Americus, Ga... 100
Applicants in Geor%ia ........... . 97
Gago Lake, Grayslako, T1............ © 1,600
Highland Park Lake, Galesburg, 111. .- 800
Iroquois Pond, Charlestown, Ind..... ' 150
Sylvan Lake, Rome City, Ind....... 300
Sugar Creek, Crawfordsville, Ind .. 200
Big Indian Creek, Mott, Ind.......... i 300
Lake Maxinkuckoe, Culver, Ind......! 500
‘White River, Noblesville, Ind........ 300
Applicants in Indfana ............... ! 100
Torg Lake. Lonisville, Ky ........... | 100
Kinnikinnick River, Vanceburg, Ky .’ 300
Paradiso Lake, Paducah,Ky......... ; 200
Clear Creck, Wildio, Ky............. | 300
East Side Lake, St. Charles, Ky ...... 200
Applicants in I{entucky ............. | 200
Youghiogheny River, Swanton, Md ... , 200
Potomac River, Woodmont, Md ...... 500
Patuxent River, Sandy Springs, Md.. 200
Park Lake, Tupelo, Miss ............ 260
Spring Lake, La Belle, Mo............ | 100
Susquehanna River,Selins Grove, ’a.’ 50
Spring Lake, Roaring Springs, Pa.... 50
\%mming Creek, Reading, Pa........ 50
Cartright Lako, East Stroudsbury, 100

Pa.

Conococheaguo Creek, Greencastle,

S T 100
Cordorus Creck, Emigsville, Pn...._.. | 75,
Big Conewago Creok, Emigsville, I'a. 7
Conedogwinit Creek, Carlisle, I'a ....| 100
Juniata River, Altoona, Pa..... e 50
Lake Maylulie, Cresson, Pa.......... 100
Shawanese Lake, Outlet Station, I’a. . 50
Roaring River, Altoona, Pa .......... 60
Schuylkill River, Birdsboro, Pa....... ! 50
North Witmer Run, Berwindalo, Pa. .: 100
Clarion River, Ridgway, Pa......... | 50
City Reservoir, Washington, Pa 60
Conestoga Creek, Lancaater, Pa....... 50
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Adults Adults
Species and disposition. and year- Species and disposition. and year-
lings. 3 lings.
w‘?’pﬁ—Continued. ! Rock basg—Continued.
A ﬁntlﬂm%h of Brandywine Creek, : Ijh\t(cl(l?unn Liaklei' ’l‘nylt:(rsvillo, Xy....- ;22
odena, Pa .cocevemaaneiiaiinaiaa. 50 pplicants in Kentucky....cc.oceeee !
Luthers Pond, Lroy, Pa.......... 50 Lal?o ‘l'asse, Cypremont, La ....... ; 200
Sﬂ‘vllor Lake, Bethlehem, Pa 200 Grand Cote Lake, Cypremont, La..... I 200
Schuylkill River, Norristown, Pa. ... 150 Tangipahoa River, Yonchatoula, La..l 500
Jslllegheny River, ‘I'howm 800, Pa . % Inlang Lake, Jenncrette, ) OF W 200
e T B ator oo T on Lake, A Sabie, Aict 400
h Creok, St. Poter, Pa an Etton Lako, Au Sable, Mich.. 5
SUs?uchnmmRivor. Meohoopany, Pa. 50 @ Applicants in Michigan.......... 250
Indian Creek, Macungie, Pa.......... 50 - Swan Lake, Shuqualak, Miss. 200
WaterCo. Reservoir, Altoons, Pa..... 50 . Spring Lake, Macon, Miss. . 200
Aoreﬂt, Lnkt;, Ejnst. Stroudsburg, Pa .. égg A il )ond.tEhiu ualnik. Miais . é?g
ocants in I'cnnessec....... SR ican n Mississippi.... .
Willow Lako, Pittsburg, Tex .. . 25 | CotOff Lako, Brunswick, Mo 100
Marcado Creek, Vintorhx, Tex.. . 95 | Spring City Lake, Joplin, Mo 40
Meadow Brock, Waco, Tex..... . 25 . Applioants fu Missouri....... 800
Saline Creok Lake, Tyler, Tex....... 25 Spring Lake, Watrous, N. Mex 200
Dallag Fishing Club Lake, Dallas, Applicants in (())lll\lloix .......... ggg
-3 3 ST 40 tlghoma ... ... ... .
Iv“‘,‘ke Ei?is% \\"ano. Tex..coceun Yot 50 | '\V;ﬂtl, Bnull’ch of Susquehanna River, 200
eat Fork ‘Irinity River, Fort i Milton, Pluececeerearoanocaceneaianan
Worth, Tex ...... y eveeneenann 18 || CodorusCreek, Emigsville, Pa........ 10
Clear Fork Trinity River, Fort . Big Conewago Creek, Emigsville, Pa.. 100
Worth, TeX eecevancannacecaeomnnn- 36 || Lake Roweni, Cresson, Pa....... ~eee 200
guaﬁmlu 0] Rlver&ll{errvillo, Tex | 25 geooll; Lulu).j I;Ii)nosdnlle, I’ui .e- 203
edina River, Medina, Tox .......... 50 pplicants in Ponnsylvania ......... 401
San Felipe Creek, Del Rio, Tox ...... [ 26 | Sioux River, Sioux Falls, S. Dak...... 25
Cleveland Lake, Sugarland, Tex ..... i 25 l Crookedl Creok, Maryville, Tenn...... 138
Lytle Lake, Abilene, Tox «cccveveen-- H 10 |, Buftalo River, Perryville, Tenn.. 100
Tucker Lako, Tyler, Tex «cecee-..... | 95 I Applicants in Tennessce........ 1, 000
Roservolr, Beeville, 10X . -cocoemeenen- 35 |, CalowayLake, Arlington, Tex 200
Lake Park Lake, Tyler, Tex. | 25 I Wendemiro Lake, Waco, To 400
ing T otee Boalentine, Tox 1. L0 B | Canyonae Clveo, Tox %
o, 8tine, Tox ..ccooeenne-- ; X X emeeeceenans '
illard Lake, \:Vlllnrd, RS S 25 | Spring Lake, Ci‘sco, Tex.. A 300
él)]lllcallls) in ToXA8 . <cooen-onx ceeees 470 || Lake Wallace, Cisco, Tox : 200
Xlltlnl(ilorag (;nd{r\.\’iliu?.m burg, Va.... ;gg 2 (,l\e‘r;r t]1‘ QFJ Trinity River, 285
Applicauts in Virginig.e.....o....... H orth, Tex .coveviameaiiaiiianns
Shenandosh R., Cﬁnrlustuwn. W, Vn.| 150 |. Spivey Lake, Kerons, TeX............ ; 26
Wheeling River, EIm Grove, W. Vo .. 1,000 | i;xllkogComo. l.X‘euhlum'i‘l X .. N }gg
—_— ue Spring, Argyle, Tex...... .
b ", 041 Spring Lakge. M(gn}mt. Pleasunt, L' . 100
\ -—I| Lytle Lake, Abilene, Tex.......... . 15
Rock bass: : | Indian Lake, Palestine, Tex.......... 200
%lg‘irl]ig Bl;m?ch,All}i{minghum. Ala _;Gg %pltl(;l liall((e‘ Iiullestl?o. Tex...e.-- - fgg
plicants in Alabama 30 atlish Lake, Tyler, Tex ........ !
Juk Creek, Jerome, Arlz 100 | Resoervoir, Beoville, Tex......... | 100
Sg‘;&. P. R. R. Resorvoir, Willia: ; 500 | ?‘)]l)rinF Il,nkgv'l‘ytlo{, Tox -.eeuevn . 2l]lg
b 3 R T ; () . ne Lnke, Weat, Tox. ... cooenniannnn
Silver Pond, Ienson, Ariz... 150 | Cleveland Lake, Sugarland, Tex . .. | 100
Applicanta in Arizona .... 100 Rider Lake, Weatherford, Tox ... 100
. Arkansas... 100 | 0Old Brazos River, Hearne, ‘l'ex.. i )
Spring Lake, Cayugs, Ind ... 100 Spring Lake, Alvarado, Tex..... 100
roquois Pond, Churlestown, Ind..... 100 Goodnight Lake, Kerens, Tox ......... 25
{orseshoe Luke, Wynnwood,Ind. T . 300 Ackormoan Lake, Cameron, Tex ...... 20
Applicants in Indian Territory...... 200 Spring Lake, Hillaboro, Tex ........ 0}
CUDO.V Creok, Manchester, Iowa . 300 Pinnell Lake, Wenthertord, I .. 225
A".Vstal Lake, DeWitt, Towa.. 400 Davis Lake, West, l'gx ...... - 15
Fpplicants in Jowa covieenninnreaacen 100 Ennis Lake, Ep‘uiu. Tox .. 26
orest Lake, Bonner Springs, Kans .. 100 | Applicants in Texas ..
Buckner Creek, Jetmore, Kaus ........ 400 -
15, ring Creck Lake, Meade, Kans. . ... 100 TOLAL vemeenccenoncrmmmnancaaannn.
R Cen I pe—— ;
-row Creek, P  Kans...... 2 rawberry :
Eureka ﬁeako. L}Tnn{::u‘;‘;ng, K:IT: ...... 100 Little Prairle Croek. Newburg, Mo... 100
Leop Creek, Manhattan, Kans........ 100 Spring City Lako, Jopliu, Mo 160
T‘n’ette Croek, Erle, Kans............ 200 Applicants in M{ssouri
Autno Crook, Manhattan, Kans ...... 100 .
Pplicants fn Kansas .......... PPN 7,600 || g 1
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Species and disposition. ﬂxf;;g;l!;:;,:s. || Speocies and disposition. | m};’;{f;:gs'
QOod : i Lobster—Continued. l
Vineyard Sound, off— Penobscot Bay, off— |

obs Nock, Mass ............. 16, 698, 000 Long Island, Mo cean 1, 500, 000
Tarpaulin Cove, Mass. .. 14, 202, 000 Metinick Island, Me . 900, 000
Robinsons Hole, Mass. .. 17, 823, 000 East Penobscot Bay, off Deer |
Gayhead, Mass........ 13, 536, 000 Island, MO ...c.ccoleuan. ..., ! 200, 000
Woods I{ole, Mas €08. 000 Muscongus Sound, oft Harbor :

(Juickls Hcl)(leMMnss .. g, 308, 008 Bll'slnﬁtl,lhifjo ..................... 900, 000

uttyhunk, Mass ....... . 805, 00 ue Hi ay-— '

Nashawena Island, Mass 2,272, 000 Swan Island Harbor, Mo .... .. 200, 000
Cedar I'roc Neck, Mass. ... 478, 000 North Puint, Long Island, Me 200, 000
Nonamesset I1sland, Mass..... 1, 559, 000 ¥renchman Bay, oft—

Massachusetts Bay— Southeast shoro of Baker 1s)-
Gloucester, Mass.! ...........[ 41,003,000 . and, Mo cooeee il 200, 000
P Mufgnolia. i«{(uﬁ e g, 084, 000 Nort;}n }'%'oint, Schoodfc 1sl-

rovincetown Harbor, Mass , 404, 000 and,Me ..... ..., 200, 000
Massachusetts coast  witers, ! Prospect Harbor, off light-houso

Rockport,Mases ................ 10, 928, 000 in outer Prospect Harbor, Mo. . 200, 000
Ipswich Bay, Rockport, Mass ....| 0,305, 000 - Moosabeo Reach (wostern en-

Zol Pond, Woods Hole, Mass..... 2,266, 000 trance) . Me-..... ... ...... 200, 000
Atlantic coast \{xlzters— ! Bri\(/ of Fundy, off Kastport wharf,

Gloncester, Mass . 18,840,000 |i € . iieeiecccaririerearaeae e 200, 000
Rockport. Mass ...... 23. 285, 000 Atlantic Ocean—

‘Woods lHole Harbor, Mass ....... 114, 194, 000 Oft York Harbor, Mo......... 2, 400, 000
- o P ] Lo\(\l‘ I‘};ldy, York IHarbor, Mo. 1, 200, 000
Total. . oeeeeeceeeannnn. 8, 3uzzards Bay—
Total 194, 588,000 81%(!1‘:01(1' %Ias]: Waseseeees 620, 000
Pollock: e ong Neck, Mass.... 702, 000
Massachusetts Buy, Gloucestor, Now Bedford, Mass ...... 484, 000
BB - eeee e el 834, 000 Uncatina Island, Mass ... 867, 000
oo Weepecket Island, Mass. 1. 890, 60V
Flat-fish: ) ——— giltb hunll:,}lrdns'} Tadae I 2 540 000
... " ack Roc orth Ledge,

'}E‘;(I)OI(’l:u%? {g'gﬁ:bﬁrt;lg?lzss ?,' ggg: ggg Mass... -,: -------------- 811, 000

Buzzards Bay, Woods Hole, Mass. 6,312, 000 Hadley Harbor, off— .

uiasett Harbor, Qnissott, Mass..! 2,301, 000 Gosnold, Mass.......... 123, 000
Cuttylzunk Pond, Gosnold, Mass..: 2,200, 000 Nanshon Island, Mas: 522, 000
Greenwich Bay, East Greenwich, | - Woods tiole Harbor, Mass 1,164, 000"

IS S AR 4,212, 000 Vineyard Sound— -
b ]]ﬁqckeys}ﬂnly. 1(:15;1 1, 622, 000
B : enemsha Bight, Mass ...... 648, 000
Total..comoneerarieniiniann i__&w Off Can Buoy, Ma88...c...... 2, 60u, 000
Lobster: e Cedartree Nock, Mass....| 8,152, 000
Fisher Island Sound, off— i Greunt Harbor, Mass...... 2, 207, 000
Noank,Coun ......oeceeeeenn. . 1,062,000 Nobska Point, Mass...... 723,000
%t,onl;inglwln. 308" """" K é’ g;g' ggg i Mnnuuolﬁ&kgtlgsldfix%;“s ''''''''' 410,000

fishor Island, Conn.... . 4 —

(C}ulfof Maine, off Wood Island, Me. l: 000: 000 l 8};.’1;3;’;;‘;(-’%‘;‘:911‘”“ -------- ; 1'3- i’égv 888

asco Bay : JLOT, AlA88. ..o 1 420,

Northeant side Pumplkin Knut, ' Boston, Mass............. 1, 750, 000
MO oo, OO ' 1,200, 000 | Hosﬂ;&l Point, Beverley, 775,000
Off Loug Island,Me.... 2,400, 000 ¢l . Mass........... s
Dhuﬁoud 131;1,.(], Me 2: 400, 000 I’rt‘)vnmotown Harbor, oft Cape
Peak Istand, Mo .... 1, 200, 000 Cod, Ma88..coevueeoieie . ... 1, 110, 000
Orr Island Me.... 6ou 000 | Massachusetts coast waters,
Wells Strait, Me. . .... 600, 000 | Gloucester, Mass............0.. 1, 150, 000
Off Ram Island, Me. .... 1,200,000 ! Wellfleat Harbor, Wellfleet, Mass.| 1, 107,000
Conain Islund, Me........ 1: 200: 000 Tlymouth Harbor, Plywouth, i 1. 232000
Little John Island, Me....| 1,200,000 ‘ AT SRS L i 1,232,
Chebeag Island. Me. ... .. 1, 200, 000 Woods Holo Harbor, off Grassy
Pemequid Bay, oft Burnt Islaud, | ' gottand, Mans . e 1,728,000
Boginvy iarber,oiMousetatmd;, 1 || Capo Cod By Mmoot base. | 1. 110 00

Evid y ........ » oft Mouso Laland '] 500, 000 j:lnu:,go ()ceu;n, (}l&ucositipr. Mass. 3,000,000
Gulf of Maine, off Damascove | gatio const waters oft—

Island, Me -.........coeeo...... | Gloucester, Mass..... 1,680, 000
Linekin Bay (eastern part), Me A guog, 888 Rockport, Mass ... v 2: 500, 000
Gulf of Maine, off — ! : ' Ro(ikport. Harbor, oft Rockport, 51

>, . MABB eeeeee ... , 100, 000
}32:‘?}‘3:33 {Zlﬂ‘md‘ Me....... ggg: 333 Glﬁuocswr Harbor,oft Gloucester, '

s  Yalamd Mo "0 S8 aeeenieeeeeaeiaii ... 1, 255, 000
%ﬁ?g:’, ‘Ivs?::dls}:{lgfl.’ ‘B_‘l_(‘ """" ggg' 888 Boston Harbor, off Boston, Mass. l: 750, 000
Portland, Mo . enoeoeoo 70 2 525' 000 Ipswich Bay,off Gloucester, Maas. 1, 875, 000

Atlantic Ocean— cenes y Do Atlantic Ocean, Newcastle, N, H.| 8, 600, 000
Off Xittory Point, Mo 1, 200, 000 Newport Harbor, Newport, R.I..| 1,150,000
York Harbor, Mo, . 1. 200, 000 Wickford Harbor, Wickford, R. 1. %55, 000

Whoeler Bay, off High Tsland, Mo. " 400, 000 Narragansett Bay, Wiokford, R.1. 755, 000

Seal Harbor, off Spruce Head, Mo. 800, 000 Sulf onnet River, off Sakonnet -

Muscle Ridge Channel, off Ash Polnt, R.I............ -1 157,000

Island, Me...................... 500, 000 Total.u.eeecraannceannnnnnn.. 108, 463, 000

! 9,0;}9,000 eggs were p]zuﬁéti at this point.
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