REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By 8. G. Wonru, cting Assistant in Charge.

INTRODUCTION.

In the Report proper of the Commissioner, pp. 6 and 14, reference
may be found concerning the appointment of Dr. Tarleton 1. Bean as
assistant in charge of the Division of 1Mish-Culture, and also Dr. Bean's
subsequent appointment as United States Fish Commission represent-
ative at the Worl’s Colwumbian Bxposition, Chicago, 1L The per-
formance of duties incident to the Xxposition caused Dr. Bean to be
absent from the Washington oflice after January 15.

Duties devolving upon the acting assistant, additional to those of the
office of the Division of Fish-Culture, consisted in the installation of
shad-hatching operations at Battery Island Station, the supervision of
Central and Bryan Point stations, the preparation of wrtificial fish eggs
for illastrating the hatching of eggs of a semi-buoyant and floating
nature at the World’s Fair, Chicago, the adaptation of a baggage car
for transporting fishes in water oxygenized on anew plan, namely, with
air circulation, and assisting the Commissioner in preparing for and
conducting his experiments for solving in advance the value of salt
water wholly artificial in character as the medium for exhibiting marine
animals and plants in a live state at Chicago. There was also large
expenditure of time and individual labor as a member of the ecivil
service board of examiners of the Fish Commission.

STATION OPERATIONS.

The stations operated during the year were:

Scloodic Station, Maine. Wytheville Station, Virginia.
Craig Brook Station, Maine. Put-in Bay Station, Ohio.
Green Lake Station, Maine, Northville Station, Michigan.
Gloucester Station, Massachusetts, - Alpena Station, Michigan,
Woods Hole Station, Massachnsetts, Duluth Station, Minnesota.
Dolaware River Station (steamer Fish — Quincy Station, Illinois.
Hawk). Noosho Station, Missouri.
Battery Island Station, Maryland. Loadville Station, Colorado.
Bryan Point Station, Maryland. Baird Station, Calitornia,
Central Station, Washington, D. C. Fort Gaston Station, California.
Fish Ponds, Washington, D. C. Clackamas Station, Oregon.
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SCHOODIC STATION, MAINE (CHARLES G. ATKINS, SUPERINTENDENT).

The fiseal year opened with 50,000 landlocked salmon in the rearing-
troughs, the hatching of the April preceding. The losses amounted in
July to 106 and in August to 1,346. TLate in August about 48,000 were
liberated in Grand Lake and its outlet. In September all property was
Stored, the services of employces discontinued, and subsequently such
Part of the apparatus as was deemed of value transferred to the Craig
Brook Station, work being permanently stopped, and further operations
With the Jandlocked salmon conducted at Green Lake Station.

CRra1G BROOK STATION, MAINE (CHARLES G. ATKINS, SUPERINTENDENT).

Some minor but important constructions during the year made this
Station almost perfeet for the hatehing and rearing of salmonid:e.

Atlantic salmon.—The most important departure in fish-cultural
Inethods was in the disposition, widely apart on the lawn, of stands of
rearing-tronghs fed by water of different orvigin, the object being to
Prevent the recurrence of a wholesale spread of discase like that of the
Preceding year, and, in the event of the reappearance of untavorable
Symptoms, to determine, if practicable, the underlying cause and the
Ineasures favorable to its eradication. No unfavorable developments
Oceurring, the seat of former attacks remained undiscovered.

The collection of eggs was again effected, in cooperation with the
Authorities of the State of Maine. There had beeun purchased in June,
1892, and confined in the inclosure at Dead Brook, 222 adult fish, of
Which number 170 were available in October and November, 108 being
females, The result in ezgs was 1,108,500, of which 1,025,000 were
alive iy TFebruary when division was made, the portion of the Maine
Commissioners being 563,000 and that of the United States 460,000
of these Iatter, there were shipped as follows:

Dato ’ T'o whom shipped. ‘;I;g:f
e— L=
Jan, 25 1001 ! . . . "

Tan 20 183! 13, 3, Modge, fish connnissioner, Plymouth, N Hocooaeeiiiiiimiii i 50, 000
Fel, 5. 18031 I, Mather, superintendent, Cold Spring larbor, N. Y. 75, 000
1“01" 16,1803, .| RR. 1. Tollett, superintendent, Lime Rock, Con .o oewnneeeeennn 108, 000

19,1803, .| United States I'ish Commission Station, Green Lake, alo 10, 000
—_—

The remainder, 217,000, were applied to hatching and rearing, The

.aine commissioners being desirous of devoting a portion of their quota
f eggs to further stocking the Penobscot River, arrangements were
efiecteq for developing and hatching at the station as many of their
SFOCk as 200,000, they providing the additional labor and supplies requi-
Slte to meet, the inereased demands. These authorities subsequently
donateq 84,000 fry to the United States.
. Forty.three sal mon, resulting from eggs taken November, 1887, yielded
n November, 1891, about 12,000 eggs, and in November, 1892, produced
aboult 23,000 eggs. As the parent fish from the fry stage had been
contluuously held in fresh-water ponds of the station, thereby becoming
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acclimated and successfully reproducing their kind, the experiment is
not without interest. A portion of the 23,000 eggs perished and 10,000
were shipped to the Green Lake Station, those remaining being applied
to hatching. The resulting iry, estimated at 5,000, were represented
by 2,000 survivors June 30,1893, Of the total of 2,010 surviving Atlan-
tic salmon on hand as fingerlings June 30, 1892, from the hatching of
305,000 eggs in April of that year, 1,100 were from cggs of the aceli-
mated parents, and of the 1,448 subsequently liberated in November,
696 were of this kind. At the date of the liberation referred to, as
many as 300 were remaiuing as a reserve, but these were reduced to
156 by the following June,

Landlocked salmon.—From fish rearcd 9,800 eggs were taken in
Novewber, and from wild fish captured from Toddy Pond 4,200 were
secured. It is believed that the spawning fish in Toddy Pond were the
large ones liberated from the Craig Brook Station in the spring of
1892. Igg losses were rather large.

Brook trout.—Fourteen thousand eggs were taken from fish reared
in station ponds. The hatching is shown in tabular statement.

Rainbow trout.—The thirty adult fish held in ponds were reared at
the station, having been hatched in 1889 from eggs received from the
Northville Station, Michigan. In the spring of this year they, for the
first time, evinced a tendency to spawn, eggs being taken Mareh 15
and 16 to the number of 10,000, The eggs were inferior, and during
the year there were seventeen deaths among the brood stock.

The statement below, based on close estimates, represents eggs of
various species employed in hatching, and shows the results up to a
period when all except the rainbow trout were taking food:

. ; Rowults in fry.
Kind | Number . oxults in fry

of cggs. Hatehod. | May 31, I Juno 30.
Atlantic 8almon c e ie i iitee i, J 227,300 { 226,800 (a 280, 000 257, 500
Atlantic salimon acclimatized. . 13, 400 G, 800 5,000 | 2, 000
Landlocked salmon........ 14, 000 11,900 11, 000 | 7, 000
Brook tront.....coc...o..e 13, 600 13, 300 10, 000 9, 000
Rainbow trout............. 10, 100 { 2,000 1,900 1, 000

Total .oeeeennniannni.s ettt i rieiieeanaeaa, ; 278,400 ’ 260, 800 l 317,900 276, 500
i

a Increase etfeceted by presentation, about June 1, of 84,000 by the Maine authorities.

In July the growing of fly larva: was resumed, these with chopped
meats comprising the food of the fish. ILater in the snmmer experi-
mental trials were made in the capture of grasshoppers, to determine
their relative cost and food value, natural food having so far been found
most desirable.

Losses sustained in the preceding year, from the causes mentioned,
among fishes to be subjected to rearing, were so great that the numbers
remaining on hand at commencemen’, of the year, July 1, 1892, were
comparatively small, as follows: Atlantic salmon, 2,010; landlocked
salmon, 19,538; brook trout, 39,531; whitefish, 442; total, 61,521, TFrom
these, distribution of 52,713 was made, as follows:



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 81

' ! l

Kind. Date. : Number. I’lace.
— T DR _—
Atlantje i | - .

and) e salmon .......! November, 1892.......ooun.n. 1,448 | Alamoosook Lake.
‘D:;Ckcd salmon July, 1892 .. 999 | Commodore Club, Hartinnd, Me,

8,256 : Toddy Pond, Orland, Mc.

Qctober, 18!

: .. June, 1893 . 7,776 Do.
nm‘i‘){ frout Sy Tuly, 1892 L.l 1,970 | Commodore Clab. Hartland, Me.
Dot | October and November, 1892.1 27,564 | Alamoosook Lake.
1):)' o .o January, 1803, ...l 3,000 ! Qtter Creck, Proctor. Vt.
D)‘ -.| February, 1893. 500 . John MeDonald, Awhersi, Me.
0 i, March,1893. .coveiiiisnnnnnnn 1,200 l Beuver Pond, Proctor, Vt.
—_— : T

_ Of older fishes of various kinds brought over, there were 433, in addi-
tfml to 199 adult sea salmon purchased jointly with the Maine cominis-
Sloners from the Penobscot River catch, the latter having been confined
“Yl the inclosure at Dead Brook to await maturing of their cggs in

Ovember of this fiscal year, when they were manipulated and returned

open waters. Besides 276,500 fish in process of rearing, shown in a
breceding table, there were on hand at the end of the year 242 wild
Atlantie salmon, purchased in June as prospective spawners, and also

08 species enumerated in the subjoined statement:

\'_“._
: Year when hntehed.
cind, il e e
Kine e | 1sol i 1800, | 1889, l 1888, llsfgé‘;f‘l
] S i..
Atlant,, ! o l 33‘
Lanarte salmon. .. ...ooieeiiiiii i e 34 ). UL ) I
Tendlocked salmon. 29 (U 20
Rafpitrout......... : ol X
i ) s e 1
5 J8Yen tront.. . O Y 1) PIPRPURN P

37188 lako trout

ot .. -
ouch seatrout....... .. 3 leeaenenn preseeeee .

142‘ at :m] 26

Meteorological data of the year is presented in condensed form below,
cm,e Wat.-er used at the hatching-house flows through a condnit ha-.ving
Nection with the brook at a point above the sources of the springs.
a an B, referred to in table, being situated below the hatchery, receivgs.
Wixture of hrook and spring water. It is a small pond, which, till
2 ay, 1 §93, accommodated the Atlantic salmon previously referred to
§ huvmg been acclimated. The north stand of rearing-troughs, out-
w‘;‘?‘ Situation, is fed from above the hatchery, receiving c(.)mming]ed
3 er8 of brook and springs. Alamoosook Lalke, & body of fresh water
o Out 5 mjles Tong, on the bank of which the station is locatecl, became
9sed by ice formation December 12, and was not again open until May
téa On February 10 the ice measured 283 inches, and was crossed by
cOl::l‘s'Deeember 25 and April 8. Early in December exposed water
l‘usll)nts were protected by a covering of hay, bo‘ards, and evergreen
vom ; 1:md toward the end of the month t‘lhe two 1(:e-hou'ses were filled
ade dlg lake. The observations on .wl‘nch _tlxe table s b.ase.d were
shutt; aily, at 7 a. m. and 2 p. m., omissions in June being incident to

0g off water for repairs:

F. R, 93—¢
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Month.

Temperature, Fahrenheit.

Water.

Supply of north

Precipita-
tion in
inches.

! |
| Hatchery. | Outlet of Pond B.i stand troughs
.\lnx.i Min.| Av. l.\Inx.! Miu.| Av. Dax. I Min. s Av. '\I'zx.l .\Iin.! Av. | Rain. Snow.
o1 53]70.8, 4l 72755 Jess' o7| s1:50.8| 1
89 ; 521688 9.6 73569 ' 65.2 68 A6 | 62.2| 4.1
73 421602 6.3 1 67 54 |62 651 54l 6L 4
G3 26 | 456.5 | 3.5 | 50 .46 02.2 50 47 . 52.3 1.
. 6l . 18| 37.2°! 3.8 52 1 30 44.5 52 40 | 45.2 4.
December . . 43  — 6| 20.6 | : ¢ 43325 30.6 44 36 | 89 1.4
January .. .. 42 —12 | 13.1 - 3.2 0 301825 [ 4471 400 U5 864 2.
Tebruary...| 42 — 8| 17.4 3.1 | 38|32.5(34 | 40 34|36 1.
March...... 48 - 4] 27.6 4 42 32,636 | 42 34 | 47 1.
April..o.... 5 18| 48.8 | 71 4934 40 | 50 | 34| 40 .
flay .«...-.. o Bl 39 54,7 5.7 57189 i 46 | 06 | 39 . 47.7 2
June........ i 84 52 65,68 ceceeiiennns | ............ i ............ i 64 50 58 2.

. 1I. BucKk AND SEYMOUR BOWER, SUPERINTEN-

DENTS).

This station being new and incomplete, the year opened with improve-
ments in progress.  Mr. IL 1. Buck was i charge until August 31, his
resignation having been tendered in April, but remaining unacted upon
owing to delay attending the sclection of an efficient successor. He
was followed by Seymour Bower, who was appointed from the foreman-
ship of the Put-in-Bay Station, Ohio, and arrived for duty September
12. Mr. Bower’s services, however, being solicited by the commissioners
of Michigan, he tendered his resignation May 8, in order to accept the
superintendency of the fish-cultural operations of that State. Owing
to the inconvenience of providing a competent successor, Mr. Bower’s
gervices were retained until June 30, On his departure affairs were
temporarily put under direction of the foreman, W. I1. Munson.

Fry resulting from the April hatching and on hand at beginning of
the fiseal year, by estimate, were as follows: Landlocked salmon, 60,0005
Loch Leven trout, 16,000; Von Behr trout, 10,0005 total, 56,000

During July they underwent but little loss, but in August many
deaths occurred. In Scptember active measures were instituted with
a view to checking the mortality. The changes were 1 the nature of
inereasing the depth of water in the rearing-troughs from 24 o 4 inches,
daily cleaning with sernb brushes and salt, increasing the flow of water
through troughs, and more systematic and careful feeding. Thenum-
bers, by count, in December were but 4,903 Jandlocked salmon, 1,805
Loch Levén trout, and 1,252 Von Behr trout. Subsequent losses wero
trifling, there being but 14 dead removed in the four montbs following,.
The maximum water temperature in July was 82¢ I', in August 709,
and in September 68°, During the four months’ period just referred
to there were no deaths among the 3,800 landlocked salmon hatched in
April, 1891, held in the rescrvoirs. On May 5 the fish of’ April, 1892,
were again counted and transferred from rearing-ponds to new earth
ponds, the numbers being, landlocked salmon, 4,656: Loch Leven trout,
1,688; Von Behr trout, 1,042; total, 7,380.

In April there were shipped alive to the World’s Fair by Car No. 3
100 of each kind of trout and 300 of the salmon; also, 200 of the salmon

GREEN Lakk StaTioN, MaiNe (H
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of 1891, Other specimens sent consisted of 9 wild adult brook trout,
:i\vi]d adult salimon, and a small collection of smelt from Green Lake,
The only fish liberated, and these by accident, consisted of 500 of the
Younger salmon, which escaped into Green Lalke November 16 through
t}Je misplacement of a screen. On December 14 there were 19 small
German carp sent to the station by Dr. W. M. Haines, of Ellsworth,
‘“11_1 liberated in Great Brook, tributary to Green Lako.
~ Landlocked salmon.—The salmon of Green Lake, averaging 6 pounds
I weight, ordinarily spawn in the inflowing streams, but some pass
tl“'Ough the outlet and lay their eggs below in the waters of Reed
Bl'mwh, as was this year definitely proved.  When the spawning period
aljl'i\'es during the seasons of drought, the affluents being low, the fish
Will not pass up, but remain in the lake. To induce them to ascend
Great Brook at such times it is necessary to resort to artificial flushing,
and there Leing facilities on the headwaters for accomplishing this,
s‘}CCCSs bas Leen attained. Mountainy, the uppermost pond, 5 miles
fllsmnt, is used as the flushing reservoir, the system pursued consisting
I Opening gates about 2 p. m., creating a large flow throughout the night.
he rainfall in September and October having been slight, there was by
Ovember 1 barely sufticient water for this purpose and the station
Proper, (ireat Brook was the only affluent affording adult fish, though
M October many were seen jumping near the mouths of other inlets.
Egg collectious being wholly dependent on wild fish, arrangements
O capture were cffected in September, at which time the slat traps
In G[reat- Brook were repaired, another obstruction being put in position
3t the discharge of Mann Brook. Two others were located at the lower
€nd of tje lake, one just inside, for the capture of outward-moving fish,
and the other in Reed Broek, about a mile below, for the capture of fish
38cending., Wire screens were, in November, placed in the gateways at
¢ discharge of the lake to prevent fish escaping.  Before the screens
“iel‘e inserted as many as 100 young salmon from 6 to 10 inches long
“?”9 at one time seen below the dam.
Outlh(ta aggregate cz.ltch was 152, Grcu‘t Brook 1111‘nishing?r_‘83 and Fhe lake.
o Ll‘i tml.) 69. Of the captures at Great Brook trap, 53 were t?males;
0se from the outlet of the lake, the females numbered 26. One
s‘allllou bearing “ No. 27 tag, attached in 1890, was taken. The first
Laptum’ on September 27, consisted of two males and three females,
o h Qctober 31 the first eggs of the season, 12,000 in number, were
tained, The largest success at the outlet of the lake was Novewber
’ When 14 fish wero talken, 8 of the 9 females affording 22,000 eggs of
ggzg quality, The most Sll(:CO:%Sfll] d:‘l-y was November 9, when 31,500
Woue \tV;]re taken from iiﬁh held in the Great Brook fl'ﬂ»Ds?. The last eg{-’;s
I thy la,li-en Novembcr'%, nnfl the next day z}ll }:;Ln:(sl‘xt tish were set 1}'(:0
of the st\-e’ the _t,otzfl of eggs 101: the season being ~13730(). Aninspection
at couulem‘n feeding M.ountamy Pond \'as. l‘nzulYe n October, and a'lso
o pl.esmcictm g Mogntmny and Rocky pond§ 111‘1\()?'01111)01', to fletermme
€6 of available spawners, but no indications were found.
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The eggs acquired were of superior quality, only 9,000 having been
discarded by December 81, when the outlines of the embryos were
clearly visible. It was anticipated that more than 200,000 would hatel,
but on January 15 an unexpected death rate was encountered and its
continuance for a month materially reduced the stock. A minute white
spot on the egg resulted, in the course of two days, in a growth of
fungus. The source of fatality is charged to careless handling in the
process of picking, when the eggs were exposed to the higher air tem-
perature of the room for uunecessarily long periods., Oun April 5 all
were carefully washed, picked, and spread eveuly on 81 trays, and the
contents of several trays being ascertained Ly counting, the whole
nwmber was found to be 166,000, atching was observed as carly as
April 8, and at the end of the month no eggs remained. A subsequent
table indicates the success attending the stock in the fry stage.

Brook trout.—Egg collections were from wild fish taken from Wink-
empaugh Brook, a tributary of Branch I’ond, 10 miles distant. On
October 19 two employeos, provided with equipment for establishing a
trap to arrest the progress of ascending fish, were dispatched to the
scene. The trap was at once put in place, and eleven days after 1
male and 10 females were taken, from 5 of which, then ripe, 10,000
eggs were secured, these being delivered at the station the same day.
The weight of one of these fish was about 5 pounds. During one
night, about the middle of November, 34 female trout were taken. The
ineffective arrangement of the trap permitted nearly all male fish to
escape, and this, together with injuries sustaived from the cutting of
minks and muskrats, and a sudden freshet, led to the unobstructed
passage of probably two-thirds of all fish ascending. There were 72
females captured, a portion of which escaped before their eggs were
stripped. The Winkempaugh trout are the genuine Salvelinus jonti-
nalis, ranging in weight from 2 to 5 pounds, and exhibiting brilliant
markings. The coliection of cggs amounted to 109,400, of which 8,500
were treated with milt of landlocked salmon without result. Besides
the above, a few unproductive eggs were acquired from fish captured in
the Great Brook traps. The eggs in development turned out poorly,
as a result of defective fertilization, the greater portion being discarded
by December, many of those remaining showing up as “ringers.”

Other trout eggs.—Eggs additional to those already mentioned were
in the nature of express consignments, represented below:

Date. | Kind, Number. Whence derived.
e — B |
Jan.18..0 Atlantic 8almoDR. . .coneiii i 10,000 | Craig Brook Station, Maine.
230 VOn Behr trout «eueveeenteiiniiniiiinaeenaaes 50,000 | Northvillo Station, Michigan-
28..| Luke trout ... 50,000 , Do.
28. | Loch Loven trout coue e veieeeaenracesanseenaanns © 30,000 ; Do.

On arrival there were dead, of the first three kinds named, 8, 13,
and 16, respectively. A consignment of rainbow trout eggs arrived
February 6 from Neosho Station, all having perished en route from
delay consequent upon a railroad accident.
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. Fry—All eggs were hatched in April and the fry were in good condi-
tion, except Atlantic salmon, and the parentage of this lot is mentioned
Under the heading of Green Lake Station. In order to accommodate
and suceessfully care for the young fish in process of rearing, it was
n(’/Cessm‘y to erect, in advance of more permauent coustructions, a
temhor:u'y outdoor stand containing 46 troughs. These, with 38 half
10gsheads, arranged at the same point, and the interior troughs of the
h‘ltChery, afforded 126 receptacles. The supply conduit, 7,050 feet
]‘)“g, was ventilated by the removal of boards at more than 300 points,
and for still more completo acration 25 breakwaters were inserted. The

OW was increased to permit the employment of 15 to 25 gallons of
Water per minute to each trough and tub. TFour temporary ponds, to
Teceive the waste of outdoor receptacles, were among the preparations.

Supplies of food, consisting principally of liver, were obtained at
angor instead of Ellsworth at a reduced rate of cost. The older fry
egan feeding May 12, all others following before the end of the month.
he approximate stock of {fry May 31, with losses, is given below:

—

e e et e e

Percont.
Kind. 0", h."."d Discarded.| ago of
. May 31. v
——
L
BromiOKed HANON. ... e oeee e 164, 000 5,937 3.4
on Btmu"“""“ ________ G, 000 565 8.4
ehr trout 49,000 1,412 2.8
.. 44, 000 2.521 H.1
........ 29, 000 786 2.7
................... ’ 8, 000 4,489 45

o The only material loss during June was through the instrumentality

4 parasite which attacked and destroyed the greater portion of the
aXe trout and a relatively smaller number of salmon. A report on
hisg Subject, by S. G. Worth, contained the following:

v
g(:::: 1'111;¢{-t1'011t fry in 'rcaring-'troughs, both outdoors :.uul und.cr slxe}ter, wore under-
With \v‘; .“L'her rate of mort:l]]ty‘ than any other speoies, tllu.ll‘ DLodics bheing (}‘otted
ing ” “;te spots, It had boen found .thut‘, the .tre:l'tment with sa'lt-, termed “salt-
Vm; gilil lowered tlm‘doa»?:ll rate, practically ending it, but no solntion of the .mﬂlndy‘
comlnoue;l{ My exumnmtxon.sho\ved that the spots on an ':Lvemgo wero tho size of »
8ideg tail Y Sl)cc}c, scattered irrogularly over the l)O.dI.CB of ‘t.]w fish, on the furellef’l(ils,
spots’“:‘;l" *"“q fin }»zlscs,' and even on the oxtre.nutles of these appendages. I‘ e
v © white with a tinge of blue, the blno being due, perhaps, to sky reflection.
¢ ]:(ig:;;’:’:lf:]wily removed by @ knite blade and cawme oft imwmediatoly on contact with
The fish ]1::?;}:—"02‘- ling 1y and at first I thought the spots wero pimples
YeRulting g ; on‘ .u:;( ing })001 v _1 vt 1 tho g‘ e upots o ‘p. :
Wiy stri 1 intestinal m(].unma.hon} in ot 11,.1 wor( t?, an eruption. | ns? gurmise
Pointeq ";gtho.nod by the limp consistency of t-l.m pnnp]e?, some of }\~111(-]1 WOro
illg spo(.'ilmthexr apeoxes, tho general uppcal:nncc being that o.t mucus. Upon detach-
glags 01“](, e-ns they had th(? appearance of (',l:),bl).(ll‘ (sour nnl]}; , :1..11{1 under a ]}001{6(3
5 per Cen;\ I;'O\\'cr I found irregular ?\':.l,tory mnrkmg.s, <)(‘,(:111)y1.11;:;, 1n KOMe specimens,
in one ﬂhd(; the.area. Upon oxm'mmng them pu.td?ntly I discovered a movement
if Tecoveri, ai‘cr i another, n‘nd.hnul]y sovon spccnnon.s ‘on t.],(? pane .(,f glflss,. as
Lroun( 44 tli fm“ tho slno?l< incident to (letacl.nnont, were all in motion, circling
that tn spot, rate of one-cighth to one-fourth inch por second. Heuco 1 inferred
8 were animals, parasites, perhaps tho larvis of some insect.



86 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

It should be stated that, in the report just referred to, the statement
is made that in June Mr. Davis, fish-culturist at the Green Lake Station,
witnessed the killing of four landlocked salmon by o horse-leech in one
of the interior hatching-troughs, the deaths occurring within a few
minutes’ time. The fish of all kinds on hand June 30, the end of the
fiscal year, are represented in the statement below:

Hatched in the yoar—

Kind. [
1893, 1 1se2 o180l
e e
LANAI0CKEA SAIIIOI « e ev e s eneaaceecoranne s s easaeesaanaaneannnnns 164, 100 4,656 ' 3,700

Brook trout....... .. G000 ceniiiini caanenns
Von Behr trout . 49,000 | 1,042 ........
Loch Loven trout.. 20, 000 | 1,688 I...
Lako trout...... .. ! .
AL1ANLIC BRIMON .« e ettt eeeeaeaaaemeenanaateeaanaeeseennnanitaens 8,000 ' ..o [P

L7 D R P TR R TRREE: 236, 000 i 7,386 3,700

The station being about 4 miles from the railroad point, and the traps
at opposite ends of the lake being several miles apart, connection was
established by renting a small steam launch belonging to the Reed Pond
Land and Navigation Company. On the breaking of the launel’s shaft,
November 5, the station horse and small boats were used instead.

In December the air temperature on three or four mornings dropped
below zero, the water in the hatchery descending as low as 340 1%, the
maxinmun {for the month being 382, An increased flow of water through
the supply conduit, as a general protection against freczing, caused
overflowings and the formation of heavy icicles upon trestlings where
the ravines are spanned, requiring at times much labor in cutting
away the accumulations. The first snow permitting sleighing fell Jan-
nary 10. Connection with the post-office was effected daily by sleigh
over the ice on Green Lake after Junuary 5, continuing until late in
April, the ice being melted May 12, when steam-launch service was
resumed.  The air temperature in January was as low as — 149, the
water in the hatchery ranging from 34 minimum to 36.5” maximuum.
In Iebruary one snow-fall of 27 inches occurred. In that month a
temporary structure was stored with 25 tons of ice of 24-inch thickness.
The April water temperature was 37.5° minimum and 46° maximun.
When the ice broke up in the lake, May 6, the water rose above the
station wharf, but by the end of the month it had fallen over 2 feet.
The minimum hatehery temperature for May was 449, maximum 64°,
average 54.50. Toward the end of the year negotiations were pending
for renting a larger boat for service on Green Lake.

GLOUCESTER STATION, MASSACHUSETTs (A. C. ADAMS, MASTER OF THE SCHOONER
GRAMPUS, IN CHARGE).

General overlhiauling of the station in preparation for the winter’s
operations commenced December 13, cold weather delaying this work
considerably, the supply pump not being in readiness until January 10.
The United States Fish Commission schooner Grampus, her crew acting



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 87

as spawn-takers, was employed in making egg collections. TFish being
Scarce off Gloucester, the schooner was stutioned the greater portion
Of. the time at Kittery Point, Maine, where regular supplies of eggs of
faiv quality were obtained from Janunary 13 to March 13. Asusual, a/
Small run of codfish, available for spauwn-taking purposes, appeared oﬁ‘f 13-
Gloucester in November, but fish were generally scarce here throughout,
tEle season, the few eggs obtained being from the schooner 0dd Fellow.
l‘mrly in January the upper harbor became filled with ico and the
Weather was so intensely cold that the steam condenser, the waste from
Which is employed to increase the water temperature, became inopera-
tive on account of ice formation in the pipes.
_ The collections from Kittery Point were obtained from vessels fishing
:1‘1 Ipswich Bay, the price paid for good eggs being 85 per 1,000,000,
he collections were transferred to the station by messenger over the
l'uih'O:u], the greater part arriving in good condition.

There were no cggs obtained except of the eodfish, and the first ot
these were secured January 14, On that date the harbor temperaturo
Was 310, the warm water overflow from the steam condenser, availablo
at that, time, increasing the temperature in the hatching-boxes by 3°.
The shipments from Kittery oint in January were 12,202,000, Febru-
‘:1')' 18,408,()()0, and March 29,200,000, The total number received was
91,681,000, of which 49,831,000 were good. The fry produced amounted

) 20,142,000, these being liberated in the waters adjacent, within a few
ays after hatehing., Operations by months are indicated below:

Montha. Yggsre- | Fry pro-

\ ceivod. ducod.
— ‘ B
J-:‘f“""“' | 11,045,000 | 5,150,000
T ebrugry: | 15,019,000 | 7,328,000
e e .| 23,767,000 7, 664, 000
T BT U PP PPPRPPPPP PRI | 49,&11,000t 20, 142, 000
\_ 3

On April 18 there were also received 1,753,000 eggs, of which 1,195,000
Temained on hand unhatched when the station was closed, these being
D]irlt:cd overboard.

This was a clear-water season until February 10, when a violent storm
Yteurreq, filling the water with sediment. There was less uniformity
1‘11 the hu-tchin-g‘ of eggs and the fry were weaker than in the best
Stasons, The poorer quality of hatching was attributed to the low water
tempcr;m“.e’ which could not be controlled for the reason mentioned,

ll§ the larger portion of the fry were active, and the poorer lots—thoso
“’.hl(:l‘l failed to straighten—were not included in the record of those
d:s;(llbl;(t)od ()ng lo.t f)f egys, February 16, consisting of 2,000,000, pro-
per cent of 1ry.
tr:l\lls(:;)lfolic collections of eggs and embryo fishes were prepared zl.nfl
1 erved (o the gencral oflice for use at the World’s Fair, On April
ch:}‘le\st:}tion was closed, Mr. I, I*. Locke, fish-culturist, being left in
g¢ of property.
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Woons HoLE STATION, MABSACHUSETTS (JOUN MAXWELL, SUPERINTENDENT).

Operations were on the usunal basis, fish-cultural work consuming
about eight months of the year. A large amount of interesting and
valuable material, consisting of marine fishes, crustaceans, plants, ete.,
was collected April 1 to June 30 for transfer to the aquarial exhibit at
Chicago. Abont 9,000 living animal forms were transferred, these
representing 40 species. The lobsters were crated in secaweed. Large
alcobolie collections were also made.

Codfish.—This was a poor scason for hatching codfish.  On October
27 the Grampus was detailed to make collections of adult fish, but
between the date named and December 28 the total amounted to but 41.
Tn order that success might be secured, Mr. Vinal N, Idwards, the
collector at the Woods Hole Station, was sent ont as pilot, but the
great draft of the Grampus prevented suceessful handling in shoal
water, where cod werc most abundant. Numerous trips were made
to Block Island, Nantucket Shoals, and Browns Ledge, but fish were
too scarce to afford success. Eventually a contract was entered into
with private parties engaged in fishing, and by purchase 275 additional
fish were obtained, a total for the season of 316. On January 1 the
Grampus sailed for Gloucester, operating there the remainder of the
winter.

The total of eggs obtained was 2,883,000, taken December 13 to Jan-
wary 5 from 20 fish. The fry produced amounted to 850,500, a fraction
over 29 per cent. 1t will be noted that this winter was one of unusual
geverity, and on January 6 a sudden change in temperature reduced
the harbor water from 31° to 299, causing the death of all aduls codfish
held in the inclosures awaiting the ripening of their eggs. The fish
thus killed amounted to 204, and operations were abruptly terminated.
Mauny of the fish in the harbor were killed, among them cunners,
tautog, and ecls. The statement below represents the work with codfish
somewhat in detail:

T !
Y Por cont
Noorogea) Noool ol of il
aken. P e |produced.
Decemberl.oceeeeeeeeeee e . 370, 900 175, 000 | 47
[N . 278, 200 Died Jan. 16 [reereenn
K . 208, 400 Died Jan. 20 ........
L . 510, 000 225, 060 44
|/ FP . 1,066, 300 400, 000 87
B...cnnnnn s 273, 900 50, 000 18
7... 50. 000 Died Feb. 1 .ooo....
Juuuary 8... 50, 000 Died Jan. 28 ........
[ . 75,000 | Died Jan,28 112270070

The eggs hatched in periods of 352 to 904 hours, in & temperature
varying from 31.25° to 33.75°.

Flatfish.—Parent fish of this species not being obtainable in large
numbers, the amount of work done was limited. Only 17 spawning
fish were obtained, March 20 and 22, the eggs amounting to 461,000
and the fry to 288,000, The period ot hatching ranged from 552 to 576
hours, in temperature ot 37.5°,



REPORT OF COMMISSIONER OF FISII AND FISHERIES. 89

Lobster.—This was the most successful season of production, the oper-
ations extending from April 15 to June 22 affording 702 egg-lobsters,
from which were obtained 10,037,000 eggs. The former practice of
obtaining lobsters by the agency of the station employees was continued
only in part, 86 lobsters being secured in this way, the remaining 616
by purchase. The buying of egg-lobsters out of season was made pos-
sible by the regular appointment of the superintendent of the station
as a depuaty for the enforcement of the fishery protective laws of the
State of Massachusetts. This appointment came through Llon. E. A.
Brackctt, chairman of the board of commissioners of fish and game,
and authorized purchase by the United States Iish Commission, the
conditions being that all egg-lobsters should be returned alive to the
Water after removal of eggs and while being held for manipulation they
should be kept in live cars bearing the names of the United States Fish
Commission and the fish commission of the State of Massachusetts.
The 86 lobsters captured by employees produced 895,000 eggs, the others
9,142,000. The young, liberated at the age of 24 to 48 hours, amounted
to 8,818,000, In addition to the above there were liberated in July,
1892., 1,100,000, hatched from eggs collected in June of the preceding
fiscal year.

The lobsters obtained by purchase were prineipally from the vicinity
of Gay Head, weights running from 4 to 93 pounds each, the price
Paid to fishermen being 3, 8, and 10 cents per lobster. A statement
of operatious by months, on a basis of 6,090 eggs to the fluid ounce, is
given below:

L { Egg yiold per individual.
Month. iy Jo-of | No. of oggs [ oo CE P B
strippod. vbtained. Greatest. , Smallost. | Avorage.
55 596, 000 ‘ 18,200 3,045 10, 840
207 2,691, 000 49, 500 3,045 12,490
| 85,200 3,045 § 15,340

440 | @, 750, 000

. The time required for hatehing under varymg water temperatures is
Indicated below: '

No. of hours ! Tempeora-
hatcbing. . ture.

| 46 to 56 hours | 5§10 to 510

15 10 43 hours 532 to 590

-.] 111027 hours 580 to 66°
: i

Mackercl.—()nly three spawning fish were obtained, these by station
?mployees, June 14. The yicld of eggs was 434,500, which produced
368,000 fry. In a temperature of 62° the eggs hatched in 77 hours.

Sea bass.—Only nine spawning fish were obtained, these being cap-
tureq by station emnployees on June 21. The eggs, numbering 1,332,000,
batched in 76 hours in a temperature of 63°, producing 1,189,000 fry.

i In May and June investigations were made for the purpose of acquir-
g a move complete knowledge of spawning habits of the meuhaden.
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The plantings of young fish of all species during the year were made
in neighboring waters, principally in Vineyard Sound.
The average temperature of water and its density were as follows:

\loxm l )
Mean
Month, tg{]:(];;.x"l density.
Decomber, 1802 o ontiieioieriienniatntiitiiiiecanieenanns . 37.9 l 1.0256
Jaunuury, JHJI 9.5 1, 0256
Tebruary, 1893....... 20.4 1.0258
March, 1893.......... 9.7 ¢ 10256
ﬁpril.]lg% 41 t1,0255
uy, 1893. .. . .- .. - 51.2 1.¢
June, I893. .o aee 61.2 ’ 1.0255

CoLp SrrING HarBsor StariON, NEW YORK (FRrREpD MATHER, SUPERINTENDENT).

The operations of this station had been jointly conducted by this
Commission and that of New York, of which latter it was the property.
The reduction made by Congress in the appropriations for the work
necessitated a curtailment of expenses, and the association of the two
commissions was discontinued with the close of July, 1892,

DrELAWARE RivERr StatioN (Liect. Rosert Prarr, U. 8. N, IN CUARGE).

In pursuance of the usual practice, the United States I'ish Commis-
sion steamer Iisk Hawlk was employed in the propagation of shad on
the Delaware River., This steamer during the greater portion of the
year was occupied with special investigations concerning the oyster,
ete., but on May 12 arrived at Gloucester City, N. J., to take up shad
batching. As in former years, the egg-colleeting and the manipulation
necessary to development and hatching were conducted by the crew of
this steamer. The period of operations, May 15 to June 2, was rather
more brict than usual, and the number of eggs collected was relatively
small, as was the casce aiso on the Susquehanna and Potomac rivers.
The aggregate obtained and the numbers from separate fisheries were:
Howell’s Cove fishery, 4,540,000; Faunce’s fishery, 3,751,000; Bennett's
fishery, 2,117,000; (Jlouccstu‘ Pomt 45,000; total, 10, 40’5 000

To obtain theso 233 shad were stu])ped thc average numbu of cggs
per fish reaching nearly 45,000, Between May 23 and June 7 the fry
were liberated, 1,573,000 being transferred to the ITudson River and
5,349,000 to the Delaware. _

With the exception of May 23 to 26, the water was muddy, Temper-
atare for May, maximum 689, minimum 599, mean 63.83°; for June,
maximum 71°, minimum 679, wean 68,200,

On May 26 the eggs of a scale carp, obtained from the river, were
taken and placed in a universal hatching jar, the fry therefrom appear-
ing in 85 hours. The commercial fishermen at that time took quantities
of carp which sold readily on the shores at 8 cents per pound.

In March and April, just prior to taking up shad-hatching, the Fish
Hawlk was engaged in the lower part of the Chesapeake Bay, capturing,
with beam-trawland otherwme, marine specimens, animal and vegetable,
for the Fish Commission aquarium, World’s Fair, Chicago. :
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BATTERY 1SLAND STATION, MARYLAND (W, DE C. RAVENEL, SUPERINTENDENT).

The superintendent having been assigned to temporary duty in con-
nhection with the Columbian Exposition, the services of Mr. Ii. M. Rob-
inson, a former employee, were engaged for conducting shad operations
dwring April, May, and June. On April 25 spawn-takers entered the
field, but the extremely cold winter preceding caused the season to be
a backward one, and the water remained cool throughout the period of
operations. In addition to the low temperatures, freshets filled the
Water with driftwood, fishermen being unable to operate much of the
time, The worst visitation by muddy water occurred May 6, which
was in the middle of the period when eggs are most abundant. As a
result of unfavorable conditions, collections were very light between
April 30 and May 10. Results are shown, by months, below:

R(smincdl Lost in ‘ Fry Por cont

Tggs Tggs
station. | produced. | hatched.

Month. collected. ltranaforred.

or {
hatching.

7,707, 000 553,000 | 7,154,000 3,615,000 ’ 3, 539, 000 49.4
43,341,000 | 2,695,000 | 40, 646, 000 : 15,678,000 | 24, 068, 000 1.4
3,779,000 booiiiiiiaans II 3,179, 000 | 1,141,000 2,638, 000 GY. 8

'l 54,827,000 | 3,248, 000 lI 51,679,000 | 20,434,000 | 31,145,000 60.3

— S

Of eggs shipped, 553,000 were transferred to Central Station by mes-
senger April 28, to be used in making up a shipment for the illustration
Of hatching methods at the World’s Tair. There were shipped by car
No. 3, 1,708,000 for the waters of the Congarec River, South Carolina,
the eggs being hatched en route.  An additional consignment of 987,000
‘Vafs. made by car No. 3 to Dighton, Mass., for streams there, the fry
1"Olng hatched on the car. Low temperature of water prevented eggs
from developing in the time usually required, many remaining unhatched
for ten or twelve days, and the fry from such, being too weak for distant
transportation, were liberated in waters adjacent. Those so liberated
amounted to 10,874,000.

The water temperatures from April 25 to June 6, compiled from ob-
Servations morning, noon, and night, are set forth below:

Month. Max. | Min. | Mean.

It was noted that carp were very abundant in the waters, and sev-
eral reports of large numbers captured were brought in. On May 31
there was g capture of 2,700 pounds reported in a single haul of & seine.
ce;)slian une 9 the tcmp‘orary employees were disl‘)ensed \\tith, operations
tho at ft, and on June 26, property havmg.been mv9ntor1ed and stored,

ion was turned over to R. A. Davis, custodian.
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BRYAN POINT STATION, MARYLAND (8. G. WoRTH, SUPERINTENDENT).

Preparations for the opening were made by Mr. L. G, Harron, super-
intendent of aquaria, but his services being required in connection with
the maintenance of aquaria at Chicago, lic was ordered away early in
the season, YFrom that time the immediate supervision of the station
was under W.T. Lindsey, custodian, the superintendent being detained
at the gencral office in Washington by temporary assignment.

The cold of the winter preceding was alinost unprecedented, and a
poor fishing season followed. The running of ice in the Potomae
seriously damaged the temporary whart, and it was necessary to rebuild
in the month of March. The river shore was not clear of ice until Feb-
ruary 9. Employees were again quartered in tents, furnished by the
courtesy of Gen. Albert Ordway, commanding the District of Columbia
militia. The tents were ready for occupation April 9. The adoption of
tent quarters became necessary on account of Jack of buildings, but
their use during three consecutive seasons has demonstrated that they
are more desirable than oune large building. Iach tent accommodates
two sleeping berths, and as the spawn-takers are usnally paired off, and
come in from their work at all hours of the night, it is found that by
having sleeping quarters subdivided those who arrive carly are less
disturbed in sleep; moreover, from a sanitary standpoint it is found
that tents are greatly to be preferred. As the weather is sometimes
quite harsh during the shad-hatching season, even so late as in May,
the tents were provided with heating stoves made of sheet iron, which,
with the necessary piping and chimney pots, cost less than $2 each.
By using shavings and fincly split wood the tents could be warmed and
made comfortable within two or three minutes’ time.

On May 6 occurred the most severe freshet sinee 1889,  Prior to this
day the fishermen had a favorable outlook, the first gill fishernien
having commenced operations as early as March 27, catching at that
time 12 fish at a drift, and on March 31 some capturing as many as 22
at a drift, The results, however, were poorer than in some years. The
seine operated by the Fish Commission was put overboard April 14, but,
like all other fisheries, it was rather unproductive of eggs. The total
results for the season were only 8,870,000. The eggs from all sources
between April 17 and May 22, are shown in the statement below:

Bryan Pointseine ... ..o el 939, 000
CHAPIMAN BCINO « . vveet ieet cii e cieiet camceeamaee s vaeens 958, 000
Tulip Hill 86INC. o veaeen iiiiieiieiaiecieeacanenenenaae 683,000
Stony Poipt 8eI0€ . .oov it i e 512, 000
(€10 ) 1T 00 3 1) P 5, 778, 000

Total oo e R 8, 870, 000

Following the practice inaugurated more than ten years ago, eggs
collected were transferred to Central Station, Washingtou, D. C., for
hatching, consignments being made in crates by the Mount Vernon
and Marshall Hall Steamboat Company’s line, the April shipments
amounting to 3,023,000, and those of May to 3,847,000,

In consequence of the poor success met with by commercial fisher-



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 93

men, operations were greatly reduced early in May, thereby bringing
the season to an early close, and there being no productive work for the
spawn-takers, two of the best-trained ones were transferred to Battery
Island Station, that collections there might be increased if possible.
Walter temperatures during the collecting season were as follows:

Period. ;Muximum. | Minimum.| Mean.
—_— - e e M o . - —— |___~__
X | Degrees. Degrees. | Degrees.
April 17-30 . 50 4w | 502

52 59

My 1522, e e | 66

CENTRAIL STATION, WASIHINGTON, D. C. (8. G. WORTH, SUPERINTENDENT).

Following the assignment of the assistant in charge of the Division
of Fish-Culture as the representative of the Fish Commission at the
World’s Columbian Exposition, the superintendent of Central Station,
in addition to other duties, was temporarily placed in charge of the
office of the Division of Fish-Culture. The history of operations with
egas handled is shown in the statement which follows:

Numbor of oggs. - No.of
| : fry fur.
Dato Kind. Whoenee received. o —— | nished
. I Con- Recoived| Trans- _fordistri.
signed, | alive. ferred.  bution.
i | 1 :
Jaw. 19........ Rainbow trout..! Wytheville Station...... 15, 000 ‘ 15,000 : 15,000
[ 0 R 1, 000 9,697 ooooaaao..
do L.l 16,000 | 15,00C i 15,000 ¢
Neosho Station.......... 15,000 v 14,686 l..........
: Q0 eenareaeneanneannns 17,500 | 17,500 | 17,500
F [ 20,000’ 19, 960 ||
ob. 2 A0 onmnririaaeanene 0,000 | 20,000 ' 20,000
Ay o3 oo T ’ 23,000 1 23,000 23,000 |-
;\I’h 28..... .. Shad. oveenennne. " Battery Island Station. ..| 553,000, 430,000 ° 430, 000
1;5 21 toMay |..... [ S Bryan Point Station..... Is, 870, 000 |7. 874, 000 il. 027,000 | 5, 614, 000

5, 653, 000

o, 567, 500 |8, 447, 843 -1, 650, 500
. |

— I

m . . . J
The rainbow-trout eggs transferred were consigned as follows:

——

"Date. Cousigace.

|
Jan, 10, 1803,,......... : Tanil Warner, consul of Switzerland, Havre, T'rauce
3‘}‘ PE:31 % LT R T
el <06, 1805, . R.T. Browning, fish commissioner, Qakland, Md.....ooeoeaanenee. 217, 8
D 2,1803, ... ... Lloyd W. Delawder, fish commissioner, Baltimore, Md.oooovaraianans 20, 000
G, 1803........... | U.S. IMish Commission Station, Wythoville, Vileeeeaooeasososnnesanes 23, 000
e S -

‘The shad eggs from Bryan Point Station, sitnated on the Potomac
Rlver, opposite Mount Vernon, were couveyed to Washington daily,
Y Special messenger, who received them on the Mount Vernon steamer
at Marshall Hall wharf, where they were delivered by the steam launch
‘é:'ga‘ged in collecting. The first consignment, April 29, from Central
cuiLttlon, cons‘is‘ted of 1,223,000, by .cur No. 2, vfor hatching in the fish-
533 8(1)‘31 exhibit at Chicago, the shipment bel]lg" made up in part from
) eggs taken at tho Battery Island Station. The second con-
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sighment of 234,000, by car No. 3, May 14, was for South Carolina
streams at Columbia. May 1 to 9, there were transferred 1,444,000 fry,
the first of the season, to the fish ponds, Washington, D. C., the object
being, as in former years, to have them reared to tingerling size before
liberation.

The product of” the United States fish ponds located in Washington,
D. C., reaches public streams and applicants through Central Station,
fish being consigned from the ponds as required, stored in tanks, and
subsequently counted and placed in vessels suitable for transportation,
Many are counted out in carload lots, sometimes placed in the tanks in
bulk, at other times in pails containing 23 to 150 fish eacli. Numbers
are also sent by express shipment to States nearest Washington, To
obviate complaints, indicating that tish were removed while in transit,
a system of sealing the pails was introduced. The method consisted in
passing a string through the handle supports and two small rings sol-
dered on the edges at points equally distant between the handles, when
the free ends were slipped through the openings in the lead seal. The
sealing was then effeeted by means of a hand press, in all essentials
the same as those used for sealing doors of railway cars. This method
was 80 favorably received that the order was made for presses for each
of three special cars and the Neosho and Wytheville stations,

A summary of operations with fingerling and larger fish is repre-
sented in the statement below:

T

Number l Number

Kind. : Whence derived. received, ‘ shipped,
Leatherearp. . coovnenn LU ml(‘(l States fish pends, Washington, D, C............ 33,020
Blue curp .ceeeecaaaens. l ..... e 2122 72 341
Seale carp.......... . - . 38,741 '
Mirror carp....... B | 1) RN . 26
bpotled catfisl. B 1,270 1,235
Tench .......... B L vee 336 336
Golden tenuh. N . 20 20
Golden ide O . 398 271
Goldhsh .................. 9,424 '........
...... 3 eee| 815 11,020
Bluck bass - O e et 463
Do...... . i (,)mn( SEation. .. .oiee i e 25 |> 34,807
Deo.. I 111103 States fish ponds, Washington, D. C............ 34,370
Rock bass . - Wythevills blntnm ................................ 950 787
Warmouth bays. . Qmm y Station. 227 |- 227
Crappie........ooeiiioln l ............. . 105 165
Rainbow trout......... 9,784 9,111
Total.......ocnnn g .......................................................... 135,774 | 131,286

Among the improvements at the station was the introduction of
an American watchman’s time detector, with 12 stations distributed
throughout the general offices, aquaria, ete.

The superintendent was instructed, in 1889, to develop a scheme
for the production of artificial eggs, and more or less study was given
the subject from that time. 'The question was satisfactorily determined,
and in the early part of the fiscal year covered by this report sup-
plies of eggs were prepared and shipped to the World’s Fair. The
method of producing them consists in passing resin through heated
tubes of metal, the falling drops being received below in water. 1t was
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found that eggs, representative of the shad aud whitefish, could be
Closely imitated in roundness, size, and transparency. Those intended
torepresent smaller oggs, as of the Spanish mackerel and codfish, were
Produced by pouring melted resin through sieves from an elevation, the
falling particles being caught in water., The latter class had to be
Screened to separate the different sizes, those made by means of tubes
being practically uniform. During some months attention was paid
almost, wholly to the selection of substances which could be nnited to
Produnee a composition of required specific gravity for eggs semi-buoyant
and floating., Meantime tho point of obtainiug eggs of perfect roand-
ness was solved, and while yet looking to the regulation of the specific
8ravity it was accidentally found that eggs of resin could be made to
Tepresent any desired specific gravity by subjecting them to solutions
of salt water of relative densities.  When this was ascertained it was
Teadily geen that both kinds were possible from the same material, the
Mne for the semi-buoyant ones requiring to be weaker and for the
Oating ones stronger.
. Aunother duty devolving upon the superintendent was that of assist-
g the Commissioner in preparing for and carrying out experiments
YT determining the relative value of artificial salt water as the basis
0!’ Maintaining an exhibit of marine animals and plants at the Colun-
lan Bxposition. As it was impracticable to devise satisfactory means
or (:irculuting the small quantity of water with which he was exyperi-
lll("Ilting, it was necessary to adopt the alternative of oxygenizing the
Water by means of air circulation. As long ago as October, 1888, while
.the Ohio Valley Exposition at Cincinnati was oceupying attention,
Mstructions wero received from the Commissioner to establish a small
Mumber of aquaria in the west end of the building and provide therefor
z}'“ air cireulation. Attempts were then wade to liberate air through
lu'bbm‘ tubing gashed with a knife or perforated with pin holes, but
Without good results. Tollowing this, tests were made with sections
Erapevine and other twigs selected from the mass of driftwood found
O the shores of the Potomac at the shad-egg station. Grapeving
Save tolerably fair results, but in time it was discarded, and Mr. W. I,
w‘}*z:.,]thcn‘iu cha,ré_:‘e of the aqu.zu'i:m, adopted sponge, & crude a.lternat‘ive,
la]f.)jl’ being cut 1111‘9 small picces, was thrust into holes punched into
nell rubber tubing.
811A11.1- former efforts to diffuse volumes of air through water in currents
o (;:gxxtly mmutp to cffect ideal atration having I:‘ulcc.l, :111(} t}ne .?‘olu-
o the problém being dependent upon the application of air circu-
‘m()“g active steps were taken to discover a material of the desired
Wik s s e e i xossaction bom saions Ko vond
Yemgyey | ! 1}1(. ing '(‘me 0 suitablo B - A L h o
Ma) y a ead'branch from an 'Am(,uc:m inden tree on the public
SuCcés:s]tl‘d l§ was ‘]‘ust what was desired. From that day the question of
ul liberation of air in water, for our purposes, has been solved.
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Supplies of dead limbs from the linden trec are obtained from Massa-
chusetts avenue and also on B street, SW,, after heavy storms. Sab-
sequent trials with sycamore boughs were rather encouraging. The
newly acquired knowledge led to the adoption of air liberators in all of
the aquaria at Central Station, and formed the basis of the circulating
process adopted a few weeks later in the fourth special car added to the
distribution service. It also resulted in effecting the permanent intro-
duction of an air compressor, with small iron piping as a conduit, in
Central Station. Prior to this the agquaria had been supplied with air
by a crude method, described on pages 2 and 3, United States IFish
Commssion Bulletin, 1890,

Fisix Poxps, WASHINGTON, D. C. (RUDOLPI HESSKL, SUPERINTENDENT).

The product of this station consists of fingerling fish, there being
annually stored and reared in oue or more of the ponds, additional to
the regnlar work, an average of 2,000,000 young shad, which are released
in the fall months when they have attained a leugth of 3 to 4 inches.
One of the difficulties met with here is in keeping down the growth of
vegetation in the ponds. Since the flood of May, 1889, its removal has
required the expenditure of a large amount ot labor from May to Nov-
ember. Men go overboard with mowing scythes and cut the plants
near the bottom, afterwards gathering with small boats and wooden
rakes for transfer to the shore. The great weight of thismaterial makes
its removal laborious, even after placed on the banks; wheelbarrows
are employed in transferring it to portions of the grounds where it can
be put out of sight. In July probably 400 cart-loads were removed.
It is necessary each October to thoroughly remove the vegetation to
afford free passage of fish from all parts of the ponds to the receivers,
otherwise the fish will not collect at the points desired, but scatter over
the areas and be lost under the growth,

The drawing off of ponds commenced November 21, when the sorting
and counting of fish was begun and continued for a period. The pond
containing black bass was drawu December 1, and the sorting and
counting occupied almost a week. Almost as quickly as ponds were
freed from the year’s production, it became necessary to take up their
cleaning and preparation for another year’s work, banks having been
iujured and the trenches in the bottoms leading to the collectors being
filled with mud.

Carp.—The new pond, 5 acres area, being partitioned off, leather carp
were produced on one side and scale carp on the other. Two small
ponds, 40 by 60 feet cach, were devoted to the blue-leather and blue-
scale varieties.

Spotted catfish.—No definite observations could be made concerning
the spawning habits of this fish, as it was in hiding during the spawn-
ing season. There were 3 spawning fish in the ponds, producing 1,300
young.
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Golden ide.—~No results were obtained from this species, in conse-
Quence of cold weather in the first half of Apypril, whereby the eggs
Were destroyed.

Blacl: bass.—From 15 black bass 34,500 young were obtained, 500 of
Which were 5 to 7 inches long, the remainder 2 to 3 inches. The larger
a'}d 8maller ones were raised in the same pond, and it is inferred that

lerence in size was due to cannibalism.  Much labor was required to
Supply food, the daily ration being about 15 pounds of fish and every
Othey day 30 pounds, that quantity of live fish being obtained during
¢ summer and fall in the vicinity of Observatory IIill, Small river
shesof o table value were secured by seines and small boats operated
Y regular cemployees.  On September 8, the number of bass having
el observed to be decreasing, and the small fish available as food for
.the’“ having been greatly reduced, purchases were made of offal fish
I the markets, 10 to 20 pounds being obtained daily.
Shad.—Shad fry amounting to 1,989,000 reeeived from Central Station
the Preceding fiseal year, May 5 to 10, were placed in arearing-pond
0 _about 5 acres and held for liberation in the Potomac, effected by the
Wting of gates December 2. The nummber released was about 600,000,

The production of other species was: Leather carp, 35,000; scale carp,
63700; blue-leather carp, 1,700; blue-scale carp, 2,400; spotted catfish,
]"3005 tencly, 356; golden ide, 398; goldfish, 9,500; Dblack bass, 34,500,

In December preparations were made for the next season’s spawning

plack bass by the introduction of quantities of clean gravel into
heir Spawning pond. The method of handling black bass at this
Station ig to place a limited number of spawning fish in a small pond a
€W rods square in which the water is shallow, the bottom being covered
Vith cleay gravel, the small pond being connected with another, ten or
Wenty times as large, by means of wire screen of proper size mesh to
Dermit )¢ young to pass out. After the young have left the nest and
Obtained access to this larger and more fruitful feeding-ground they
3¢ safe from being caten by their parents. In January, the Potomac
ﬂli:iel: being filled with ice from Washington to it.,s upper source, it.: was

Clpated that a gorge would occur, resulting in the flooding of this
Ation, and to avoid the loss of brood fish the ice was removed from
\ Ponds, its amount being about 500 cart loads, and the fish stored in
mll?ell)llild;n‘f:lrt? and c.()vere('l Wiflh,’,:,e-tti,nf'b ,N o tfr(-zsl)nie)t; 3(3:;:3“::1];‘ ,(P:tt ﬁg
Crogs. “ 12 g,c fr.om frost was sus ._un(,( y \\‘.l. Or-pij ¢ ..u.‘ ,
bartitions in ponds, the banks of ponds, ete., that a great portion
tlne.next four weeks was ocenpied in repairs.
“,asl“]rf“g th(_a Iater months of the ycar spawning b:v .the pond 11§11es
in th'etIC‘OIn])hshcd, the results, hm‘vever, only to be definitely determ-med
Practi, all months of the succeeding fis tul‘yem'. In furtherance‘ot the
Sta, vime adopted. a few scasons ago, t,h(?, first. shad hatched at (,en.tra-l
is Y were delivered here for rearing in ponds, the number received
" Year, May 1 to 9, being 1,444,000, .
¥. R, 937

in
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WYTHEVILLE STATION, VIRGINIA (GRORGE A, SEAGLE, SUPERINTENDENT).

This station is the property of the State of Virginia, but is operated
by the United States Fish Comission. During the year improvements
were made, chicfly in the nature of repairs, funds applied thereto being
furnished by Dr. J. T Wilkins, commissioner of Virginia, and labor by
regular employees. The repairs were applied mainly to the rearing-
ponds, broken embankments being overhauled andnew piling introduced
where necessary, and bottoms tamped with clay or cemented. light
ponds were thus repaired. Water connection was established between
the spring and the nursery building, the piping being extended to the
railroad siding, where Fish Commission cars receive the product of the
station for distribution.

The fish bronght over from the preceding year in process of rearing
consisted of rainbow trout in troughs; black bass, rock bass, carp, and
goldfish in ponds, where they had been hatched by natural methods.
In September the rainbow trout were culled, the various sizes being
placed in separate apartments. These were counted in October in
advance of distribution. In September nearly 12,000 were suffocated in
the nursery building by accident, the supply gate having been tempo-
rarily shut off and forgotten. Thedistribution of this species was taken
up November 16, and continued until February 14, Applicants in Vir-
ginia, North Carolina, Tennessee, Kentucky, Georgia, Pennsylvania, and
Maryland were supplied. The number delivered to cars was 79,547, On
aceount of depreciation in the quality of brood stock, 4,000 were retained
to be reared for spawn-taking purposes.

Black bass distribution occurred between November 16 and March
10, 1,433 being furnisbed to applicants in Virginia, North Carolina, and
Alabama, Of this species, 400 were received from car No. 35 but, being
attacked Dby fungus, only 135 were available for distribution. A few
were retained in order to increase brood stock.

The distribution of other species was effected on lists furnished from
Washington, consignments being chiefly to adjoining States alvcady
referred to, transportation being made in tin pails.  The movement of
these fish took place between November 15 and March 10, the principal
deliveries of all kinds taking place before the end of December.

The number furnished for distribution was larger than ever before,
being as follows: Rainbow trout, 79,5475 black bass, 1,433; rock bass,
13,6505 carp, 5,168; goldfish, 5,990.

Coutributions were made for the World’s Tair exhibit, consisting of
alcoholic specimens of eggs and embryos of the various species, and
also specimens of destructive insects and larvie,

Rainbow trout.—In the abscnce of new brood fish to make up
deficiencies in old stock, the egg collections were somewhat infevior,
and losses were heavy on account of the large percentage of hard or
glassy eggs. The presence of eggs of this character having heen
previously observed, efforts were made this season to determine the
cause, and accordingly Dr. R. R. Gurley, of the Division of Scientific
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Inguiry, was sent to this station in December.  lxawminations with
the microscope led him to express the opinion, in & preliminary report,
dated January 17, 1892, that eggs of this character are the production
of individuals, not existing among all and hence not epidemic; that
the disorder was nonparasitic, but resulted from inflamed ovaries.

The trout began spawning November 18, continuing for 117 days;
18,000 were taken in November, 143,000 in December, 137,000 in Janu-
ary, and 70,000 in February. Lggs were taken from 310 fish, the aver-
age being 1,221 per fish, and tho total 378,500. In addition, 81,500 eggs
Wwere received from Neosho Station, where the production was greatly
In excess of the rearing capacity.

BEggs were transferred as follows:

—_—

i

Date. Consignee. Number.

— e e

Jan. 13,1803, .. ......... I John W, Titcomb, fish commissioner, oxbury . 20,000

14,1893, ........... John 1. Gordon, South Bend, Wyo. 10, 000

341893, ool . Raveret-Wattel, I'ecamp, France 10, 000

17,1803, ... ...... Central Station, Washington, D. C. ... 15,000

18,1803........ UG WL Thayer, Provoe City, Utah ..oooouiaie o oaen ... 10,000

20, 1803. . . JL Gl Blalon, Rio Nogro, \United States of Colombian..... ...t 10,000

23, 1893 Central Station, Washington, D. C.o..oovvviian..ooniie ...l 16,000

T 28,1893 "7 John W. Titcomb, fish commissiouer, Rutland, Vt ...... ... 25,000

©0b.7,1893. .. ... C1 8. 8. Watkins, superintendent, St. Paul, Minn....ooooooiian.. 20, 000

PUOLAL « eeveeeeeneraancecnmseantanasssssesecsomsnasenaiosonanns 135, 000

—

The consignment to Utah was unsuceessful, owing to use of sphagnum
moss which bad not been sufficiently soaked in water, the expansion
taking place in the egg crate and increasing bulk to an extent to crush
the eggs. This was by oversight, it being the custom to give the moss
a water bath for two or three days in advance of the shipment.

_ Although rainbow-trout eggs are handled in February and March, it
18 not practicable to make up shipments after January, as it is difficult
to bring together cnough of the same age.
" Bggs lost at the station were 142,000, the fry hatched being 183,000.
‘rom those hatched 93,000 fry appeaved in February. The fry com-
menced taking food in Marceh, and in May all were sorted and counted.
. Black-spott(}(l trout.—The brood 1ish on hand, 31 months old, spawned
I March, the first eggs being taken early in the month. These eggs
were not sufficiently fertilized and were without effect. The females
Wwere four to six weeks later than the males in maturing.  An attempt
Was made to increase the brood stock, and in July, 1892, fish of that
year were forwarded from Leadville Station, Colorado. The number
Sent was 15,000, but only about 1,500 reached their destination alive, on
account of sickness of the messenger in charge. Iood supplied the
}iogllg fish consisted of beef livers, from cold storage at Roanoke, Va.,
0;1 cslufl)m Washington, . C. ’l‘l.w older fish are f‘c(l on mush compo%‘,ed
' mon flour or shorts and liver, the proportion of the latter being
about one-fourth of the whole,
iu(Z{l)i:‘lsgwc‘ic.s-.—ﬂI;Lck bass and .Ot]lel‘ pond. species wore transferred
he 1'03[11(; summer ponds, sp;u\'m‘ng-beds bgmg construct‘ed for thgm.
$ were apparently satisfactory in all cases, it not being
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known, however, at the end of the year whether the black bass had
produced numerously or not, the young at that time being still in the
spawning-beds. The rock bass and goldfish spawned in May, many of
both species hatehing during that month. The numbers of fish of all
kinds on hand, counted or estimated, at the end of fiscal year, June 30,
1893, are represented in the table which follows:

i Year hatched.
. 1880 or
t carlier.

1893. 1892. 1891,

Kind, i : l

Rainbow tront |
Black-spotted trout.
Black bass.
Rock bass .
Carp.......
Goldfish

PuT-1N BAY STATION, Q110 (J. J. STRANAHAN, SUPKERINTENDENT),

Production was greatly curtailed by hard weather, there occurring
in tho cleven days ufter October 28 three gales of unusual severity,
many of the fishermen’s nets being injured so badly that they were
pulled out for the season. There were also severo gales in the spring
months, interfering with the collection of pike-berch eggs. All eggs
taken, however, proved to be of fair quality.

Whitefish.—The collection of whitefish eggs was not commenced,
owing to storms, until November 11, the season terminating November
23, with an aggregate of 50,080,000, derived from sonrces below:

North Bass Island, Lake Lrie........o.....oo..o . .00 22,690,000
Middle Bass Island, Lake Irie...... ... . ... .. ... 5, 600, 000
Sonth Bass Island, Lake Jsrio.......o.o oo o L 14, 310, 000
Kelley Island, Lake Erie. ... ..o ool 5, 590, 000
CatawDba Island, Lake Erie....... ... e ... 1,400,000
Toledo, Lake Iirie . c......... e 280, 000
Unrecorded.. .. ..o o i 210, 000

As many as two-fitths were from gill nets, and all were obtained
through spawn-takers attached to the station, and paid for at the rate
of 40 cents per liquid guart. Ouly eggs of good quality, were pur-
chased, determinations being made by microscope immediately after
-segmentation.

On February 13 a shipment of 5,000,000 eggs was made to the New
York T'ish Comumission, addressed to the hatchery at Clayton, M, B.
Hill, superintendent. Theso, by error, were shipped by freight, and
were on the road twenty days, and on arrival were found to be frozen.
They were successfully thawed out, however, and Mr. 1ill, in a letter
dated April 10, gave the gratifying information that all were hatched
and liberated with o loss of but 10 per cent.  On Ifebruary 27 a ship-
ment of 5,000,000 eggs was sent to Duluth Station. Eggs retained
produced 22,570,000 fry, which were liberated on reefs off the islands
in the vicinity of Put-in Bay Station. Indevelopinent it was discovered
that those eggs which occupied the upper tier were of poorest quality.
The reason for this was not definitely ascertained, but was supposed
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to be due to the fact that the water to the upper tier was delivered
through closed pipes, while that used in the lower tiers was from open
troughs in which the water had been partially aérated. }

With regard to measuring whitefish and other eggs, the following is
from a letter from Superintendent Stranahan:

Our plan for computing the number of fish eggs is to carefully measuro out a fluid
“auart in water, draining until fairly dry, or to an extent that they will no longer
drip, The cggs are then divided into two pans, which are part of the woighing

Scales, until they balance. Ono panful is thon divided on tho scales in the same
Manner until finally one-cighth of a quart is obtained, these being counted. The
8cales, prepared at the station, under my supervision, are so sensitive that the weight
O.f one herring ogg is indicated. Duplicate counts of one-eighth guart show varia-
tong of fivo to twelve eggs. To comprito the number of oggs in the hatchery we
take ten jars, introducing a quart of waterinto oach, marking the level on the gauge,
ang tu,kiug the mean of the ten marks for the 1-quart mark. Tho second quart is
then added to oach jar, and so on until 5 quarts have been introduced. Lines are
Gﬂ.tublished on the gaugo stick botween quart marks to indicate pints and half pints.

“15¢0 or lake-herring eggs are found to number 78,848 por quart, whitefish 40,000,
aud pike-perch 171,000

The gauge employed is of wood, in the shape of a carpenter’s square,
the short arm resting across the top of jar, the longer one following the
outside to the base.

. Cisco or lake I erring.—Active interest being exhibited by commercial
fishermen in behalf of the propagation of this species, the collecting and
l‘ﬂtchiug of their eggs was this year taken up, Messrs. Stone & Gilbert,
D:miel Vrooman, and Frank Miller granting the eggs freo of cost and
aﬂ'ording facilities to spawn-takers. The collecting- grounds were on the
Shoals around Put-in Bay, operations being confined to November,
aggregate collections for the month being 11,756,000,  The fry resulting
amounted to 6,500,000, and these, escaping simultaneously with the
“’h‘iteﬁsh, were drawn into the same collectors and distributed together,
Shll‘l)i"g cans containing both species.

_ The opivion prevailing among local fishermen that a hybrid between
the whitefish and cisco existed in those waters, an attempt was made

0 Produce such a fish, the eggs used being those of the cisco. The
n“_‘nber successfully fertilized was 588,000, of which 200,000 were
Shippea to Smethers & Thompson, Warren, Ind., for experimental pur-
Doses, The hatching was successful and the fry were liberated in one
f their private ponds. A lettor received June 9 represented that thou-
Sands of these fish, 2 inches long, were in sight around the inlet. The
Water in the pond was from an artesian well. Eggs retained at the
lStution produced 200,000 healthy fry, which were liberated in Lake Erie
At points in the vicinity of the station.

'Lakc trout.—When it was too late in the season a spawn-taker was
18patched to Dunkirk, N, Y., egg collections of lake trout numbering

00,000 being secured. A loss of more than 100,000 was sustained
almogt, innnediately, while the eggs were held in cans of ruanning water.

hose reaching the station amounted to 225,000, of which 25 per cent
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died inside of ten days, and ouly 81,500 fry were produced, which were
liberated on May 10 in Lake Erie. Lake trout have been but rarely
observed in the vicinity of the station during the past twenty years,
none having been seen in five or six years by persons familiar with the
locality. On November 7, however, Mr. E. J. Dodge took from one of
his trap nets a specimen weighing nearly a ponnd, and on November 19
he captured another, both being forwarded to the general office for
identification. Tt is believed that the fish were of the 190,000 liberated
from this station in the spring of 1890,

Rainbow trout.—On February 14 and 18 consignments of rainbow-
trout eggs, aggregating 75,000, were received from Neosho Station,
Missouri. They were in excellent condition on arrival, but underwent
considerable loss both in the egg stage and as fry, the young available
for distribution numbering 65,000. The fry, on arriving at the feeding
stage, were liberated in the vicinity, in Lake Krie. Owing to lack of
vitality it is feared that only a portion survived.

Pike perch.—Collections of pike-perch eges aggregated 30,750,000, of
which 25,564,500 were obtained from the shoals of Put-in Bay and the
remainder from East Sister Island, Lake Erie, the season terminating
Aypril 19. The fry resulting numbered 20,200,000, of which 16,600,600
were delivered by the steam luunch Skearwater at Sandusky, car No. 1
receiving 10,500,000, and car No. 2, 6,100,000, The remaining 3,600,000
were put in Lake Erie. The cost of pike-perch eggs, all items included,
is found to be about $1 per million.

The distribution, exclusive of whitefish eggs, was as follows: Rainbow
trout, 63,000; lake trout, 81,500; cisco, 6,505,000 whitefish, 22,570,000
pike pereh, 20,200,000.

Important aid was rendered in World’s Fuir collections, the work
being taken np March 29, terminating June 3. During that period four
car loads containing 1,000 specimens, representing over forty species,
were delivered for transportation to Chicago. Among these were 44
adult brook trout from the Castalia Trout Club, presented by ITon. John
C. Zollinger, president of the elub, and delivered to owr cars at San-
dusky. Mr. Zollinger also presented 2,000 trout eggs from the hatchery
of the club, but these, owing to defective packing, perished en route,

An interesting development emanating from this station in connee-
tion with the World’s Iair was the preserving of discarded fish eggs in
brine for use in Chicago as representatives of good eggs in process of
hatehing. In 1890 Mr. Stranaban conceived the idea of illustrating
hatching methods during summer, when active operations were sus-
pended. Having succeeded fairly with his first trial, he concluded that
something of the same character might be done at Chicago, and after
experimenting he found that eggs could be successfully preserved in a
brine sufficiently weak to permit their sinking slowly. The result of
his observation and experiment proved highly gratifying in the fish-
culture exhibit.
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NORTHVILLE STATION, M1cIIGAN (I'RaNK N. CLARK, SUPERINTENDENT).

The operations consisted largely in handling eggs derived from brood
fish held in ponds. The Alpena Station, however, being operated under
the same superintendency, a certain amount of the work consisted in
handling eggs of lake trout and whitefish. Improvements consisted
chiefly in procuring an additional water supply from a ¢reck and the
construction of a new series of forty rearing-ponds, ten of the latter
being completed before the year closed. There was a slight inerease in
the take of eggs and their quality was excellent.  Attempted t ransfers
of trout eggs to the Government of Japan were unsuccessful.

At the beginning of the year yonung fish on hand, in process of rearing,
consisted of the tollowing: Lake trout, 75,000; brook trout, 59,000;
Loch Leven trout, 70,000; Von Behr trout, 64,000; total, 265,000.

The fish remaining on hand October 24, by actual count, were as fol-
lows: Lake trout, 38,641; brook trout, 34,986; Von Behr trout, 14,265;
Loch Leven trout, 9,926; total, 97,821

In consequence of intensely cold weather, subsequent losses reduced
the numbers, those distributed being 23,600 lake trout, 19,200 brook
bl‘out, 3,400 Loch Leven trout, and 150 Von Behr trout. Some were
retained for brood stock. In November a portion of the yearling fish
were transferred from reaving-troughs to the new rearing-ponds. The
cold weather in January so injured these ponds that it was necessary to
make repairs after the disappearance of ice. The distribution occurred
between January 24 and March 20.

Contributions to the World’s Ifair exhibit, Chicago, occupied quite :
bortion of the time of the superintendent, live specimens of the various
t{‘Out mentioned, and of the black-spotted and rainbow varieties, of all
Sizes and ages from fry to four years old, being furnished. In addition,
64 glass jars of eggs and young of the various species, from earliest
Stages to 12 months’ age, were furnished. Pike-perch eggs were also
Collected and forwarded.

In September, in advance of the egg-collecting period, hatching-
tl}’ughS, trays, and other equipment were overhauled and asphalted,
100_lle\v trays being provided.

Lake trout.—Between November 11 and 26 there were received from
,tllo f&lpeuzb Station, in four consignments, 2,051,000 eggs of lake trout.

heir condition was only fair. Of these eggs, 955,000 were forwarde:l

Y express shipment, as foHows:

——

Datae, Consigneo. Number.

R M. E. O'Brien, uuporintvndcnt. Sonth By

21, 1892 ! , 3 100, 000

. 180: .| M. A. Green, ﬂurnrmlon}lugnl. Caledonia, N 100, 000

24 1 R ceel| ML Grigges, tish cmnmlsmnnor..bpml- .-\lf«. lowa... . 100, 000

:4' 180:‘ _____ 8. 8. Watking, superintendent, St Paul, A\ll"’" ........ . 100, 000

57 120)4 ...... C. €. Warren, fish commissioner, Roxbury, Vt ... .| 100,000

2},' 18}):‘ ...... O. 11, Daniels, Laconin, NoH ool .. 100, 000

Foy, 79 182):! o Green LakoStation, Hancock (Y'uunl_'v. Mo e 50. 000
by 181);: ...... : R.E. Follett, uu]n:rintcmlunl, Lime Roek, Conn. 105, 000

............ C. C. Warren, fish commissioner, Roxbury, Vi oooiiiiiiania..e o 200, 000
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There were retained at the station, for rearing, 250,000; these were
highly successful in hatching, producing an equal number of fish, which
were liberated in the inland lakes of Michigan and Indiana May 3 to 13.

Brook trout.—Through the courtesy of the officers of the Flint aud
Pere Marquette Fishing Club, arrangements were effected for obtaining
adult brook trout from Kenne Creck, a stream controlled by them. The
fish were readily secured in October by two employees of the North-
ville Station and Mr. George Brown, associated with the club. In four
days 415 were secured with hook and line and transferred to the station
without Joss. Kenne Creck was first stocked in 1880, and in the first
season of fishing. 1892, more than 5,000 fish were captured, none measur-
ing less than 6 inches.

Irom original brood fish in pouds, 244,500 eggs were obtained from
285 fish between October 26 and January 12, and from the new stock of
trout, practically between the same dates, 41,600 eggs were taken from
144 fish.  There were retained for hatching 120,000, and transferred as
exchanges, donations, or to other stations, 90,000, as represented below :

t
Date. Consignce. i Number.
Dee. 26,1802, . ooenana. .. Flint and Pero Marquette Club, Wingleton, Mich.................. 25, 000
Jan. 17,1893, . . Troutdale Fish Farm Company, Mammoth Spring, Ark 5, 000
26,1898 e, ¢ 8. S, Watking, superintendent, St. Paul, Miun...... e en 20, 000
TFeb. 1,1898.. €. C. Warren, flsh commisaioner, Roxbury, V... cue 20, 000
20,000

G, 1808, ..., | U, 8. Fish Commigsiou Station, Clackatas, Oreg

Locah Leven trout.—Among brood stock there was a reduction to the
extent of about 400, chiefly on account, of deaths, but partly from the
transfer of the parent fish to the World’s Ifaiv and to the aquarium at
Washington, D. C.  Between October 26 and Janunary 16, 444 500 eggs
were obtained from 764 spawning fish. There were retained for hatel-
ing 118,000, consignments to other hatcheries being as follows:

Date. Consignee. Number.
Flint and Pere Marquette Clul, Wingloton, Mick..e.veee.nnnn. ... 25, 000

5. Chinda. Japanese consul, San Francisco, Cal ... ... . 10, 000

-| 8.8. Watking, superintendent, $t. Paul, Minn . ...... 20, 000

15, B. Hodgro, fish commissioner, Plymonth, N H.. ... 15, 000

W I Gireenough, La Chévroticie, Queboo. Cannda - . .. 10. 000

U. 8. F1sh Commission Station, Green Lake, Mo ..... .. 30, 000

Samnel Farbush, Hartland, Me.................... -. 20. 000

. UL 8. Fish Commission Station, Loadville, Col0eeeeeennennnnnnn... .. 75, 000

’ Total een e 205, 000

Von Behr trout.—1There having been no addition to the stoek of brood
fish, a decline in eggs was perceptible. The spawning commenced Octo-
ber 26, when 6,750 eggs were obtained, and terminated J anuary 7, the
number taken on the last date being 1,750; the total produet of 590
fishes was 375,800, The number retained for hatching was 112,000, and
the transiers, aggregating 225,000, were consigned as follows:
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|
Dato. ! Consignee. : Number,

S S —

Jan. 14,1803, ........... S. Chinda, Japancse consul, San Franciseo, Cal...oooooeeveiinnio 10, 000
16,1893 ...| 8.8. Watkins, superintendent, St. Paul, Minn ; 20, 000
17,1893 .| Otto Gramm, State treasuror, f.ummio, WY0. oot 15, 000
19, 189 .| E. B. Hodge, fish commissioner, Plymouth, N. H...o..ooovvnnnen v 25,000
19, 189 .| W. P. Greenouvgh, La Chévrotiéro, Quebee, Canada.......oovneenn. 10, 00
20, 189, .i U. 8. Fish Commission Station, Green Lake, Mo....o.ocvvavnnennen 50, 000
24,189 i M. E. 0'Brien, suporintendent, South Bend, Nebr....ooooooenenen 20, 000

Leb, 1,180 . C. €. Warren, fish commissioner, Roxbury, Vi.......coooooaanen ! 20. 000

2, 1803. R L. Browuing, tish commissioner, Baltimoro, Md................ 35, 000
2,1893............. R. L. Follett, supcrintendent, Limo Rock, Conn....coviviiinen.n. 20, 000

Black-spotted trout.—In addition to the 940 already on hand, from the
hatching of 1891, there were received in February, from Leadville Sta-
tion, 2,987 fish of the hatching of 1892, The shipment consisted of’ 5,000,
but owing to delays en route the greater part was lost.

Whitefish.—There were received from the Alpena Station, and for-
warded Iebruary 20, by express, to the Fish Commission establishment
at Duluth, Minn., 6,000,000 eggs of’ this species,

Like perch.—For the purpose of illustrating fish-cultural methods in
the exhibit of the Fish Commission in the Government Building at the
World’s Tair, Chicago, collections of eggs of this species, to the number
of 16,550,000, were made on Saginaw Bay and Detroit River in April,
Mr. Herschel Whitaker, commissioner of Michigan, cooperating in their
obtainment. In addition, 154,000 eggs of the common sucker were
Secured and forwarded.

During March preparations were made for the care of the young fish
derived from eggs held at the station, when the rearing-troughs were
thoroughly cleaned and asphalted. The first were placed in rearing-
troughs Mareh 1. The mortality in May and June was somewhat
Unusnal, and was charged to an insufficient supply of water and limited
tank and pond areas. The number remaining on hand at the end of the
fiscal year, June 30, 1893, together with other fish in ponds, is given in
the table which follows:

—

ITIatched in the year—.

!
Kind. | 1890 or
11893, 1892, 1891, pro-
| viously.
| I !
N I P SO
60, 000 | , 13,000 575
58, 000 | .......... 1,700
44, 000 [ 2300 .. 000
.................. i | 840 1
. i
|

237, 000 | 7,800 3,940 | 3,175

ALpeNA StaTioN, MicuigaN (FPrRANK N. CLARK, SUPERINTENDENT),

Operations consisted in collecting eggs of whitefish and lake trout,
the former being hatched at this station to a large extent and the latter
transferyeq to the Northville Station. Mr. S, I, Wires, ag foreman,
®xecuted tue fieldwork. In April, 1893, his services being required at

he Duluth Station, he was relieved, I8, A, Tulian succeeding him. In
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September field preparations were made for antieipated collections of
eggs from the commercial fishing-grounds on Lakes Huron and Michi-
gan. These preparations were continued until Iate in October, in the
meantime repairs being made to hatching-troughs, tanks, egg-trays,
and spawn-taking outfit. In November a night watchman, second
assistant, and others to comprise the spawn-taking force, were tempo-
rarily employed. Severe storms prevented the collection of the usual
number of eggs.

Whitefish.—The tirst eggs were received November 8, consisting of
256,000, the total by November 30 amounting to 25,040,000. The
losses while hatching were: November, 320,000; December, 1,180,000;
January, 660,000; February, 240,000; March, none.

On the 22d of FFebruary 6,000,000 eggs were transferred by express
freight to Northville Station for reshipment to the Duluth establish-
ment. The eggs retained, 16,640,000, commenced to hateh April 17,
continuing slowly until April 20, when, the water tnrning cold, very
few additional ones hatched until the 23d, there being about 7,000,000
out by the end of the month. The last to leave the eggs came ont
May 8. The fry proved to be of excellent quality, and between April
27 and May 23 there were liberated 16,640,000,

Lake trout.—Iiggs of this species were collected during November to
the amount of 2,330,000, all being transferred to the Northville Station
prior to November 30, in express freight consignments, as follows:
323,000 ou November 115 678,000 on November 17; 870,0000n November
223 180,000 on November 26; total, 2,051,000.  The shortage represents
the loss. The majority were taken near Thompson, Lake Michigan,
but 250,000 obtained from Lake IHuron by means of tugs operating
from Alpena were best in quality.

The water temperature November 1 was 429 1%, and on November 30
it had fallen to 332, T'rom this date until April 13 it ranged from 32.50
to 330, On April 19 it was 410, on the 22d 382, advancing after that
date gradnally to 412 on the 27th.  From this date a gradual vise was
experienced until May 27, when it was 562, By the first of June the
equipment was stored to await operations of the next fall.

Dururn Starion, MiNyNesora (R. O, SWEENY, Sr., aNp 8. P. Wikes,
SUPERINTENDENTS).

R. O. Sweeny, st., resigned the superintendency April 15, 1893, and
S. P. Wires, foreman of Alpena Station, was appointed acting super.
intendent. On June 10 My, Wires was made superintendent.

In July the high temperatare and generally unfavorable condition of
the gravity water supply from Lester River rendered it impracticable
to hold the young lake trout brought over from the preecding year,
numbering 843,000, The surface of the water on the streams and lake
was covered with a yellow powder, which on the lake was scen in
areas 100 yards wide, 2 miles long, and 2 inches thick, consisting of the
pollen of the flowerless plants of the family Lycopodiccew. On July 12



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 107

losses oceurred amounting to 139,000, and as a result distribution was
Commenced, 340,000 being liberated in that month. The mortality
continued, and during August 100,000 additional fish were liberated,
Completing the distribution.

Lake trout.—On October 1 preparations were commenced looking to
the collection of lake-trout eggs at Isle Royale. This island, in the
Dorthwestern portion of Lake Superior, is an uninhabited wilderness
of Jagged rocks and tangled thickets, containing neither trails, paths,
BOr roads, and visited by one steamer only, whose service is irregnlar,
At Grand Portage a few eggs were obtained from fish caught in pound
hets, all others being from gill-net captures.  The weather was exceed-
Ingly stormy, and the quality of eggs poor. The firsteggs were received
at the station October 4, packed in boxes. Other shipments followed
U“'OUghout, this month and in November, the spawn-takers returning

ovember 19. Low air temperature destroyed a number of eggs in
Shipment and the shrinkage was great.  Measured on December 13, the
total number was found to be 1,527,000, The first latching occurred
21, December, 10,000 having come out. from the egys by the end of
the month, the last hatehing oceurring May 16, Fry were liberated in
Bixteen lots, March 8 to April 10, aggregating 850,000, there being left on
hanq April 15, 400,000 eggs and 695,000 fry. Losscsin May amounted

5,000, and in June to 15,000, There being mortality of 6,000 on

une 19, gravity water was discontinued, the pumps supplying water
from tye lake. Distribution during the month amounted to 1,075,000,

posited near the shores of Michigan and Minnesota, the total libera-
tion g uring the year being 2,365,000.

~“'/l't'fq/i.s-h.—’l‘here were colleeted by station employees in the fall

90,000 eggs of whitefish, the number on hand December 13 being esti-
nated at 500,000. This number being insufficient for stocking waters
of that, region, eggs were assigned from Alpena and Put-in Bay stations,
6,000,000 bein g received from the former, with a transportation loss of
187000, February 24, and 5,000,000 from the latter station, with a loss
of 300,000, March 1. Between April 1 and 10 four lots of {ry liberated in
the Vicinity amounted to 145,000, leaving 10,382,000 eggs and 100,000
fry on hand April 15. During April 300,000 fry wero liberated, and in
s'l"‘y' 10, 182,000, of which 2,982,000 were put out in the vieinity of the
tatlon, 6,000,000 near the shores of Wisconsiu, 1,500,000 near the shores
?th?tleii(;tli.gt"’ tl'le"lust egys hat'c‘l‘xil'lgli\l':‘ly 2*\1. ‘ In Dectzmber, 13?% .Y(?““{f

appearing in the vicinity of the station (an unusual occuy

Tence), specimens were sent to Washington for identification.

tainbow trout.—The Neosho Station being overrun with rainbow-

tr(fut egus, two consignments were made to the Duluth Station, 75,000

Cug received TFebruary 11 and 25,000 February 15, The losses {rom

eate of receipt to April 15 amounted to 5,000, leaving on hand 20,000
81 and 70,000 young. There were lost subsequently, 750 in April,
d’i:(z(\)}“ 1'\:Iuy, and 250 in June, the last hatching oceurring May 21. The
tibution of 83,000 oceurred in June, 43,000 being placed in the St.
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Croix and White rivers, Wisconsin, and 40,000 in Sandy and Partridge
rivers, Minnesota.

Pike perch.—In March preliminary arrangements were made for
obtaining pike-perch eggs from Pike River, and on April 30 a personal
reconnaissance of the locality was made by the superintendent. The
collecting period was brief, extending from May 1 to 15, and owing to
the slow disappearance of ice fully half of the fish had spawned before
they ascended the river to the egg-collecting point where a seine could
be used. The total of eggs amounted to 14,000,000. Of this number
500,000 were deposited in the stream where obtained, the remainder being
conveyed to the station. The losses following transfer were 5,560,000
in May and 2,140,000 in June, hatching occurring June 1 to 5. The
distribution aggregated 5,500,000, these being placed, before absorption
of the sac, near the shores of Michigan, Wisconsin, and Minnesota.

Late in November there was a considerable fall of snow, and on
December 10 ice above the dam from which gravity water is obtained
formed to a sufficient {hicknessto cutoft the supply to hatchery, enfore-
ing the use of steam pumps in obtaining lake water from crib wells. In
January the mean temperature was 5.66° below zero, and in February
snow was more than 3 feet deep on a level, the ice at end of Mareh -
above gravity dam being 4 feet thick. On April 30 the water tempera-
ture was 352, and on May 10 the ice was still obstrueting the passage of
water to the hatchery from the gravity dam. By May 31 the average
temperature of the water was found to be 399, and in June it had
reached the point of 702,  The distribution for the year was: Rainbow
trout, 83,000; lake trout, 2,355,000; whitefish. 10,482,000; pike perch,
5,500,000; pike-perch eggs, 500,000.

QuUINCY STATION, ILLINOIS (8. P. BARTLETT, SUPERINTENDENT).

The collection and distribution of native food.-fishes from the over-
flow river basins was continued on the same basis as in former seasons,
While thiy work does not aggregate large numbers of fish distributed,
their larger size more than compensates for absence of numbers.

On July 15 the water in the Ilinois and Meredosia rivers was found
to be receding, the banks at that time just beginning to appear above
the surface. On July 23 the water was still high, but falling, aftording
an opportunity for the commencement of operations in August, wlhen
both rivers and the overflowed lands were worked. All collections ave
sceured with scines, the fish being transferred by small boats and a
special steamer to the railway tracks, where the cars are in attendance.
The difficulties in prosecuting this class of work are great, one of the
worst being the high temperatures pre railing in air and water. A
large proportion of the fish captured were taken from water only 4
to 8 inches deep, with an underlying deposit of sott mud 10 inches
or more in thickness, and in hauling the nets it is impossible to avoid
drawing ashore quantities of this substance, thereby suffocating the
fish unless quickly removed. Another difficulty is in securing at the
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right time a sufficient number of fishes of prescribed kinds to make
up a carload consignment. Were it possible to make up carloads of
any and all kinds a large amount of time would be saved, but large
numbers are taken that can not be utilized in making up a particular
shipment, and the fish must be separated and some transferred to
storage for filling subsequent orders.

It is found that there is a wide variation in the abundance of the
different species in different seasons. There may be one year a very
plentiful supply of a given kind, and another year the same species may
be conspicuously scarce. There is a similar variation in the abundance
of species in the different localities. A particalar pond may, one year,
produce a large number of black bass, but another season will perhaps
contain practically none. When large quantities of fish are secured the
surplus is placed in storage ponds, as the fish can not be successfully
held in live cars. The common practice is to return all of the more
commoun varieties to the waters immediately around.

On Meredosia Island quite a large storage pond, not altogether safe
from freshets, was provided for the holding of the surplus or reserve
catch. When operations began some fish were in these ponds from June
of the fiscal year preceding. Another pond for breeding purposes, sit-
uated near Naples, was secured. It is near the Illinois River and above
high-water mark, and a namber of large black bass were this season
introduced in it with the object of securing young bass the next season,
A noticeable feature in the operations this year was the presence of
great numbers of carp, quantities being taken with haul seines, they
being as numerous, relatively, as any native species.  In that particular
locality they were consumed as food in greater proportion than any
other kind. Young carp hatched in the spring of 1892 were so abundant
that they wore caught with hook and line at cvery point on the two
rivers, their length being 6 to 10 inches. Operations were very much
benefited by rains which fell about September 10, cooling air and water.

The periods during which the cars were engaged in the movement of
fishes are as follows: Car No. 1, September 24 to December 2; Car No,
2, August 11 to October 30, and Car No. 3, August 7 to November 5.
The facilities for the transportation of the cars afforded by the railroad
compaunies were the best yet secured, the officials being not only cour-
teous, but furnishing a greatly increased amount of freo transportation,
The assistance furnished was of such importance that to this source is
to be attributed in large part the accomplishment of the best season of
work at this place. The number of fish sent out was not larger than
in any previous year, but they were larger in size, many black bass
weighing 2 to 3 pounds, but those averaging about a pound being the
more numerous. When liberated the fish were counted, and with very
few exceptions they were counted when loaded on cars.

A large area of territory was covered in the distribution, comprising
Arizona, Colorado, Idaho, Illinois, Indiana, lowa, Kansas, Kentucky,
Michigan, Missouri, New Mexico, Ohio, Oregon, South Dakota, Ten-
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nessee, Virginia, Washingtou, aud Wisconsin, some fish also being trans-
ferred for distribution in the New England States and to the District
of Columbia. The mileage of the several cars is shown below:

Car, , Free. ' Paid. [ Total.
; [

6,612 1,567 | 8,179

15,127 2,663 17,790

15,0100 | 2921 | 17,081

7,151I 43, 900

I 36, 749

That the distribution was highly satistactory may be scen from the
statement below, indicating the successful liberation of 64,633 fish out

of 67,187 delivered to the cars:

TPurnished "
Kind. ’ jrnished | Lost in
| tribution. | ramsit.
Catfish .............. | 7,811 80
Yellow (or ring) pere P 4,454 126
Pikepercho ... .. 845 [vennnnn.
White bass........ e 1,877 167
B el R T .. 33,987 | 470
Warmouth bass.. ... oL . et .. 5,670 671
Crappie ....... ettt ettt dear e taaiaees .. 10, 754 814
Sunfisl e ettt . 1,756 104

Pickercloeeoveivieaiiniinnnnn, ettt i seet e e reean e asaraetinaeeaaae 133 32

A consignment of fish, representing the different species, forwarded
to the aquaria at Central Station is notincluded in the statement above,
Cold weather early in January terminated the regular season, and the
work subscquently consisted in making collections in May and June and
forwarding to the aquaria at the World’s Columbian exhibit.

Nrzosuo STATION, MIsSouRl (WILLIAM T.-PAGE, SUPERINTENDENT).

The superintendent was specially detailed to assist in examining the
site of the proposed station at San Marcos, Tex.; he also accompanied
Car No. 2 during the distribution of the rainbow-trout yearlings in order
to inquire into the cause of mortality among them in transportation.
Examinations were also made with the view of obtaining pike-perch
eggs from the vieinity ot Baxter Springs, Kans., and of the overflow
district of northeastern Arkansas, along the line of the Kansas City,
Fort Scott and Memphis Railway, for determining the possibility of col-
lecting and distributing native food-fishes {rom river swamps. An
addition to the station was made in the nature of a trout pool 6 by 60
feet, planked with 13-inch oak, with the expectation of its holding during
the rearing stage 25,000 rainbow trout.

A satisfuctory number of trout were brought over from the last fiseal
year for rearing and liberation in the fall months, but the production
of black bass was below the normal, and the carp were few in number
and of too large size for successful pail shipments. On hand October
24,1892, as determined by actual count, there were as follows: Rainbow
trout, 40,266; brook trout, 1,200; tench, 19,000; black bass, 2,174; rock
bass, 9,548; goldfish, 1,490; carp, 670; total, 74,348,
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Owing to the quantity of work in the distribution service these tish
could not be liberated with suflicient promptness, and the following
losses occurred: Brook trout, 100; tench, 3,872; black bass, 204; rock
Dass, 548; goldfish, 553; carp, 3G; total, 5,313. The losses among rain.
bow yearlings were very small, they being held in rearing-ponds under
normal conditions up to the time of delivery to car messengers.

The 3,500 brook-tront fry brought over were diseased and continued
to die until the last of September, when the snrvivors suddenly com-
menced growing rapidly, and those remaining for distribution were in
fine condition.

The distribution of rainbow trout occurred between December 23 and
March 31, the deposits being made chiefly in Missouri, Arkansas, Texas,
Kausas, Illinois, and Iowa. The tench were shipped between Decem-
ber 3 and March 20, being placed chiefly in the waters of Missouri and
Texas. Black bass and rock bass were liberated between January 19
and March 15, these being sent chiefly to I{ansas and Missouri.

The distribution was as follows: Rainbow trout, 38,684 ; brook trout,
1,000; tench, 14,8555 rock bass, 9,000; black bass, 1,968; carp, 634;
goldfish, 937; golden ide, 105 total, 67,088.

In addition, 200,000 fingerling shad were liberated in waters tributary
to the Gulf of Mexico. Their number could not be ascertained exeept
by estimate, owing to the fact that these fish can not be successtully
handléd. They were the product of” 700,000 {ry sent from Washington
in the preceding June. In preparing for their release the hatchery
branch was in October clearcd of shoals, drifts, and aquatic plants for
three-quarters of a mile to a point where it empties into 1lickory Creek.
Early in November, when the branch was swollen by rain water, the
G-months-old fish were allowed to pass through open gates. They were
some hours in escaping, a continuous silvery mass. These were the first
fingerling shad planted in waters tributary to the Gulf of Mexico.

The pond which contained the shad was infested with crawfish, 1,750
pounds being removed and destroyed between August 3 and Ogctober
31. These were estimated to be 70,000 in number. By some unaccount-
able means black bass of the large-mouthed variety were also present.
In preparing for receipt of the shad the pond had been drawn in Novem-
Dber, 1891, and the bottom exposed for three weelks, and in the following
April the process was repeated, all water connections }vith black-bass
ponds having been lbroken and an independent supply being estab-
lished. On August 3, the intruding fish being observed, & hook and
line were brought into use, and on the first day 5, averaging 11 pounds
each, were caught, and by October 31 the eateh had reached a total
of 152, It is believed that thoy burrowed in the mud, surviving the
absence of water during the two periods mentioned. It is not delinitely
known that the black-bass lived imbedded in the mud during these
periods, but the indications point to the correctness of this supposition,

A large amount of material was furnished for exhibition at the
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World’s Fair, and to the World’s Ifair commissioners of the State of
Missouri. Specimens of fish and dbther natural-history collections were
furnished to Prof. 8. E. Meek, curator of the museum of the Arkansas
Industrial University.

Of the rainbow trout brought over from the preceding year, 1,500
were set aside for brood fish. These were weighed and measuved in
February and fed for sixty-three days on a diet consisting of 2.55
pounds of beef liver and 13.5 pounds of mush made of mill shorts.
During the sueceeding twenty-seven days they were fed on 4.44 pounds
of liver compounded with 22,94 pounds of mush. On the dates April
26, May 20, and June 19 they had progressed fromn the aggregate weight
of 140.5 pounds to 390, 480 and 522.2 pounds, respectively. The cost
of each pound atthe end of the first period was 3.6 cents, at the end of
the second 1.16, and at the end of the third 6.5, the price of liver being
4.5 cents per pound.

Dried blood in conjunction with mush was tried without good results,
owing to the fact that the substance could not be reduced to its original
state so as to freely mingle with the farinaceous matter.  Experimental
tests were made with cotton-seed meal. A trial with purely farinaceous
diet was made with rainbow-trout fry with satisfactory results.

Iixaminations for Gammarus in the surrounding streams having
demoustrated that none was present, 1,000 were obtained in Deceinber
from the Mammoth Spring, Arkansas. Introduced into the black-bass
ponds, all apparently were destroyed, but in.the others they multiplied.
An attempt to convert into fish food the crawfish destroyed was unsue-
cessful, as the time consumed in handling was not economically invested.

Rainbow trout.—This species has attained unprecedented growth in
the ponds of this station, where it has been demonstrated that they
will spawn the second year. All reports concerning the growth of fish
liberated in the waters of the Ozark region have been encouraging.

On December 14 the 3-year-old brood fish commenced to spawn,
and by December 30, only 23,000 eggs having been taken, it became
evident that the parent fish would not enter the spawning race.
Thereupon a haul seine was applied to their capture every day until the
close of the scason, March 7. The quality of the eggs being superior
to those taken last year, the conclusion was reached that the hard and
glassy kind herctofore puzzling the minds of all concerned were the
result of overretention. In the preceding year, when the spawning
race was depended upon, 60 percent of all eggs taken were of the kind
named, while this year none were of that character. Hence, it is
inferred that the hard and glassy eggs may be avoided by seining, and
taking eggs from fish as soon as mature. The total from 730 females
was 672,626, of which, 84} per cent, or 542,868, were fertilized, the
average number of eggs per fish being 935.  Of the fish stripped, only 79
voluntarily entered the spawning race, all others being forcibly captured.

As this station was equipped and designed to hatch only about 60,000
eggs, it was impracticable to care for the number obtained, and 21
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lots of eggs, aggregating 463,500, were shipped to other points, as
shown by the following statement:

Date. Cousignec. Numnber.

713 170 I SOOI H. M. Garlichs, Missouri fish commisgioner....co..ooceiiiieaenas 20, 000

D0 e eeveanaaeene Central Station, U. 8, F. C., Washington, D.C....oooeeniiicenn 15, 000

................................................................. 17, H00

....................................................... 20, 000

....... 15, 000

ceeeenssee 15, 000

............................... 33, 000

......... 29, 000

Feb. O e 23, 000

................. ¢ C. \\ arron, Yermont commissioner ............ ceenenaaaf 386,000

................. Green Lako Station, U. 8. 1% C., Green Lako, Mo. wecesnsssl 30,000
................. I)ululh Station, U. S. ¥.

C., I')ulnth Minn oooiiiiaiian i 14, 000

16, 500

463, 500

With the exception of one package lost in a railvoad accident while
en route to Green Lake Station, the eggs were received in good condi-
tion and were pronounced to be of high grade. No sphagnum moss
being available for the unexpected shipments, fine shavings of common
grades of sponge were used for packing the eggs on the canton-flannel
trays. It was found that a much larger amount of labor was required
to prepare it than sphagnum moss, but, its expansibility being more
uniform, the pack could be much more evenly effected and with greater
safety. Morcover, this material can be reused upon being subjected to
boiling. One pound is sufficient to pack 15,000 eggs, it not being used
in the outside packing employed to exclude atmospheric heat.

The eggs retained for hatching and rearing were 74,700, which by
April 17 afforded 60,000 fry, then placed in pools for rearing. The eggs
being of different ages, the hatching was prolonged until Mareh 26.
Tosses in fry during the hatching process were 7,838, of which 6,051
were killed by the choking of an inlet pipe by a small fish,

In May an epidemic occurred in oue of the pools, about 8,000 fry
dying, but the mortality was soou arrested by applying salt and carth.

Pond species.—In JFebruary preparations were commenced in antiei-
pation of the spring spawning of pond fishes, the water arcas being
drawn and cleaned and all necessary materials brought together in
proper condition. In the four weeks succeeding April 10, constituting
the height of the spawning and hatehing season, there was o rainfall
of 8.8 inches, accompanied by five severe hail-storms and three wind-
storms, the latter carrying bunches of moss and willow roots laden
with glutinous eggs out of the ponds, thousands of additional eggs
and young being destroyed by hailstones and raindrops. Owing to
the flooded condition of the large streams there was an influx of

F. R, 93——8
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aquatic birds, many of which attacked the pond stock, capturing some
of the spawning fish from off their nests of eggs. For nineteen days
it was necessary to have the station patrolled by one of the employees,
during which time eight fish-hawks were killed. This station is not
only infested with erawfish, but by many wild animals, and constant
vigilance on the part of employees is necessary. The records show the
following as having been caught during the fiscal year: Kingfishers, 9;
wild duck, 52; gull, 1; grebe, 9; water-hens, 11; fish-hawks, 9; bittern,
15; berom, 3; cgret, 1; owl, 1; turtles, 43; snakes, 98; frogs, 794;
muskrats, 7; raccoon, 1; mink, 1; water rats, 15; crawfish, 267,460.

The black bass began to prepare nests toward the end of April, and
by May 15 as many as 13,000 young were transferred from the nests to
unoccupied ponds. A larger number could have been transferred had
the pond area been available. The tench, which spawn at this station
at two years of age, deposited their eggs by May 15, The golden ide
spawned profusely April 7, but without effect. An attempt was made
to artificially handle a portion of the eggs, but without success, all
being found covered with fungus at the expiration of ten days. The
eggs flowed freely and were apparently in good coudition. In color
they were dark brick-red. In August, 1892, the rock bass were found
to be spawning for the second time inthat calendar year. The channel
catfish again, for the third season, failed to deposit eggs, for reasons
unknown, every carc having been bestowed upon them.

The rainfall for the year was 37.3 inches, the fall of snow being 10.76,
The maximum air temperatures in July and August were 105° and 1029,
respectively, the lowest temperatures being reached in December and
January, the thermometer registering 8° below zero in the latter month.
The extremes of temperature in trout ponds were 80° maximum and
320 minimum; in black-bass ponds, 88° and 36°. Ice gathered from
the ponds and stored in December was 6 inches thick, and comprised
about 60 tons. The fish remaining on hand June 30, 1893, of all kinds,
are represented in the statement which follows:

Iatched in—

Kind. ) R
. + 1890 or
1893. 1892. 1891, . oilier.
Rainbow trout 1,000
Black bass 25
gock bass 115
211 o + SRR N 30
(In(.gsh ...................... 20
Leneh .. ... 25
Golden ide 16
Goldfieh ... 0 0 1Tl . 20

LEADVILLE S1ATION, COLORADO (H. D. DEAN, SUPERINTENDENT).

Work was confined to the salmonida, the fish liberated being of
yearling size, and the output larger than in any previous year,
amounting to 178,900 fish and 60,000 eggs.

In addition to repairs to the old hatching-house, 14 new rearing-
ponds were prepared, the smallest being 5 feet wide and 15 feet long,
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and the largest 15 by 40. These were constructed with plank sides,
the smaller ones being also planked on the bottoms.

As the result of the breaking of the bank of the lower lake, May 27,
the water supply for a month was obtained from the De Mary irrigating
ditch. As the temperature of the lake water rose to 700 F.in the
warmer portion of the day, half of the station supply was obtained
during summer from the ditch. In September the establishment was
threatened with forest fires, requiring some labor to save the building.
A snow-fall of § inches, October 31, removed the danger.

Egg collections were made at two periods, the first from November
to January, inclusive, and the second in May and June. There were
brought over from the precediug year eggs and fish represented in the
table which follows:

Two | Brood
j,mnaold stock.

) |
Kind, Lgs, Fry. Yoarling.:

Black-spotted trout ...ocoooviiiniiiiaaaaenn
Yellow-finned trout.. \
Rainbow trout
Rrook trout ...

Von Behr trout .. X . :
F.OCH LOVEN tLOUb- - e e nennnnnerecnrermmmmmmnnsennes | IO | 12,013 | ...... | 105

Of the eggs of the bl.lck spotted tlout thm(, were .\]nppcd in July the
following: K. M. Orahood, Denver, Colo., 30,0005 G. Schnitger, Laramie,
Wyo., 25,000; Otto Gramm, Laramie, Wyo., 5,0()(); total, 60,000,  All the
other eggs were hatched, 15,000 black-spotted {ry being transferred to
the Wytheville Station in July.

Losses among the younger trout, undergoing rearing, may be inferred
from the following statement of numbers on hand September 30, by
count: Black-spotted, 77,100; yellow -finned, 250; rainbow, 1,800; brook,
105,300; Von Behr, 34,000; Loch Leven, 4,900; total, 223,350.

Dlstmbutlon was (,ﬂected between November 12 and December 24,
the fish being sent for the most part to Colorado, Montana, North
Dalkota, Nebraska, and New Mexico. Those furnished for distribution
are as follows: Loch Leveun, 2,600; rainbow, 1,550; Von Belir, 30,0505
brook, 98,200; black-spotted, 46,500.

In Novembor 5,000 black- spotted yearlings were transferred to North-
ville Station. ’l‘hcu, were also distributed 23,000 hybrid trout, 300 of
which were forwarded to the Central Station, Washington, D.C.  Asa
result of attempting to hold over a considers: Lb]() number of yearling Von
Behr trout during the winter, 17,000 were lost, it being impracticable to
induce them to take food in the low water-temperat nu, prevailing,

Materials collected and forwarded to the World’s Fair, Chicago, con-
sisted of black-spotted aund yellow-finned trout, sho\\m" development
up to six years. Adults, 375 in number, re: ached d(\stmatlon without
loss. In addition to the live fish, alcoholic specimens of ovaries, eggs,
and embryos were furnished.

Brook trout.—Observations at this station point to the superiority
of the brook trout over all others for Colorado waters, native varieties
not being excepted. In October, when the adults were placed in the
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spawning-ponds, it was found extensive losses had been sustained and,
to compensate, 900 fish, weighing on an average about 0.3 pound, were
purchased. It was believed that missing fish had been stolen, or pos-
sibly destroyed through cannibalism,

LEggs wero obtained from three sources, the ponds of the station,
Uneva Lake, and the private pouds of Dr. John Law. The collections
were gatisfactory in number, but inferior in quality. The first were
taken October 28, the total collections from the station ponds being
268,500, of which 205,000 were obtained during November. Nine trips
were made to Lake Uneva, where 70 adult trout, weighing nearly 3
pounds each, and 153,600 eggs were collected in November. The owners
of the fish, Messrs. Searl and Lazenby, by way of return, received 25
per cent of the firy in the summer following.  After Dr. Law’s hatchery
had been filled with eggs, he allowed the remainder to be taken by the
United States Fish Cominission, and in December 50,000 were secured.

Both those eggs from Uneva Lake and Dr. Law’s establishment
proved to be of poor quality, 30,000 fromn the former place having been
discarded by December 31, and 40,000 frem the latter by February 28.
The losses were attributed to defective tertilization. 1t is, moreover,
believed that the prolonged period of incubation, on account of low
temperature of the water, is of great disadvantage, cggs not being
hatched till the end of five months, The temperature throughout this
period remained at 34° F. On January 31 the eggs in Dr. Law’s
hatchery, in a temperature of 43° to 449, were nearly all hatched, they
having been taken in the month of November.

Black-spotted trout.—The results with this species in small breeding-
pouds have not been satisfactory. Out of about 4,000 adults captured
and confined at the station during the four preceding years, but 800
were this year surviving, and it is believed that the only source of
dependence for eggs will be on wild fish in open streams and lakes of
this region, the most inviting field being Twin Lakes. Eggs collected
amounted to 118,600, all at the station except 18,000 from Sweetwater
Lake. Attempted collections at the latter place were in conjunction
with the State fish commissioners of Colorado. The first eggs of the
scason were taken May 25, collections for that month amounting to
nearly 35,000, and i June about 83,000. A shipment of 20,000 was
made to the World’s TFair, Chicago.

Rainbow trout.—In June there were taken from fish confined in the
ponds 6,200 eggs, of which 5,665 remained on hand June 30, 1893,

Loch Leven trout.—liggs to the number of 75,000 were received from
the Northville Station by express freight February 14. On unpacking
they appearcd to be in good condition, but on the succeeding day as
many as 10,000 hatched prematurely. The hatching of the remainder
was normal, but before the feeding stage was reached about 65 per cent
perished.

In February the mean air temperature was 150, with a snow-fall of
54 feet. This remained oun the ground to such an extent that in the
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month of April it was necessary to shovel out a mile of the road to
Leadville several times in order to obtain supplies. In the latter month
outdoor operations were resumed to a slight extent, and in May the
ponds were cleaned and those injured by heaving of ice were repaired.
At this season black-spotted and rainbow brood trout were transferred
to spawning-ponds. The full stock of eggs and fish on hand at end of
fiscal year, June 30, 1893, follows:

Yearling
and two
veurs old.

e ‘

Brood
ish.

Kind, Bggs. ‘ Fry.

Black-spntted trout.. R
Yellow-Hnned trott . ..oooeiirieiiieiiiieiinriieeteaneananes vanieenas
RKainbow trout. B
Brook trout ...
Von Belir trout
Loch Leven trout

TLOLAY « e eeee e emen e e e e e e e e neanaanns | c:x,'zmi 96, 300 | 1(),818| 9,446

22,368

Bairp StarioN, CALIFORNIA (LLIVINGSTON STONE, SUPERINTENDENT).

The production of this station, consisting almost exclusively of
quinnat salmon eggs, is largely transferred to the commissioners of
the State of California. At their hatchery at Sisson the eggs are
hatched and fry liberated under direction of those authorities.

Mr. G. B. Williams resigned the superintendency and turned over
the property of the station July 29. He was suncceeded by Mr, Liv-
ingston Stone, who had charge of these operations at their installation,
he reporting August 10.

The first salmon yielding eggs was caught Aungust 13, the fish, how-
ever, at that time being too scarce to warrant regular hauling of seine,
On August 24, regular work being started, 44,000 eggs were taken,
The California State law, permitting proprietors of canneries to operato
seines until September 1, enabled those operators to cateh nearly all
the summer run of fish in the lower part of the Sacramento River,
and the take of eggs from the summer run amounted to but 834,000.
Egg operations lasted only nineteen days, during which time 220
spawning fish were handled. All eggs taken, with the exception of
about 500,000, were forwarded to the State hatchery at Sisson.

Lgg collections from the fall run of fish commenced October 20, the
number obtained being 2,273,000. At this time funds having been
exhausted, operations would have ceased but that the California com-
missioners came to the rescue and paid expenses during a period of
about one weck, there being obtained through their efforts 423,000
additional eggs. The whole number of salmon spawned daring the
fall run amounted to 620, the eggs produced being 2,696,000, and the
aggregate for the year being 3,530,000. Work was abruptly stopped
November 26 by a violent snow-storm. The eggs taken from the last
run were forwarded to Sisson.
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Storms were frequent and of severe character. In October 250,000
eggs were destroyed by high water, and in December the Mc¢Cloud River
was swollen to a height of 174 feet, no mails being received during a
period of ten days. The current wheel, supplying the hatchery with
water, escaped damage, and at the end of the season was taken to picces
and stored.

In the statement which follows it will be seen that 533,100 young
salmon were liberated at the station, these having been placed in the
McCloud River in December. Egg transfers to the California commis-
sion are shown by dates.

Run, ete. Number.

300, 800
477

- 24?4 000
................. Fry liberatcd 533,100
Losses, including 250,000 resulting from storm.............oo...... 916, 400

B R 3,530, 000

Rainbow trout.—In January preparations were made for the collec-
tion of rainbow-trout eggs to be forwarded to Japan, and for that pur-
pose 10,000 were secured.  These were transferred in five consignments
during March and April to Professor Sasaki, agricultural and commerce
department, Tokyo, four shipments arriving in satisfactory condition.
In January anew seine boat was built for future use in cubturing adult
salmon. InAprilasurvey was madelooking to a gravity supply of water
from a neighboring stream, and after its completion the scheme was
counsidered practicable. In June work was commenced on the rack
across the McCloud River in preparation for next year’s supply of adult
fish, no salmon being permitted to ascend after June 30.

A collection of salmon eggs and fry, together with their natural ene-
mies and food, was prepared in alcohol and sent forward, to be included
in the exhibit at Chicago. The 7 a.m. air and water temperatures for
the year are shown below:

Afr. } Water.

Month. — S D
Mux Mm Menn. Max. Min.: Mean.

1892, o o o o ‘| o o
JULY ottt tttttera et aaaaanas 68| 42 57.801 60| 52| 54.35
August. ... ... ..., 66 i 40| 5558 56 52 52.61
September 64 44| 51.6 63, 50 51,76
ctober....... 50 33 4277 50 - 43 45.87
November 51 25 | 39.63 43 39 41.76
December 58 2| 88,25 45 38 42,03

Jummry .................... 46 33. ’ .
I'ebrnary 45 22| 87.32| 46 89| 42.64
Marcht veeeeeeianaiiii.., 52 20 | 40.51 48 | 43 45,12
April ceeieeaaaiiiL, 581 821 43 47 41 45.73
MaYy el G5 40 | 51.35 51 46 48.74
SUDOB. et e 66 47 55. 06 57 48 52.6
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FORT GASTON STATION, CALIFORNIA (LIVINGSTON STONE AND W. K, DOUGHERTY,
CarraiN 1, 8, A,, IN CHARGE).

This establishment was the first experiment in occupying a Govern-
ment reservation on the west coast. Privileges granted by the Interior
Department were continued, and the outlook for further good results is
favorable. The water supply is unlimited and of finest quality. The
building occupied combines hatchery and quarters for employees. TFive
ponds are employed in holding brood fish and as nurseries.

On the abandonment of the reservation for military purposes, July
1, 1892, supervision passed from Capt. Frank 1I. Edmunds, U. 8. A., to
Livingston Stone, superintendent of the Baird establishment, McCloud
River, Mr. Stone remaining in charge until January, 1893, The Secre-
tary of War was requested in December to permit Capt. William L,
Dougherty, U. S. A., to resumne supervision, and the request being
granted, operations for the remaining half year were under his
direction.

T'ish brought over from the preceding fiscal year consisted of the fol-
lowing: Rainbow trout (brood fish), 300; rainbow trout (fry), 18,450;
Von Behr trout (fry), 24,856; brook trout (fry), 9,854.

In July 15,000 rainbow-trout ity were liberated in local streams. On
April 30, there were remaining on hand of Von Bebr trout 12,000, and
of brook trout 7,000. These were liberated in May, with the excep-
tion of 500 of the former and 400 of the latter, retained for brood stock,
Those liberated were placed in the Supply, Mill, and Tishtang crecks,
the number of Von Bebhr being 10,950, and the brook trout 6,193,

Quinnat salmon.—In August plans were inangurated for the capture
of adult salmon from the tributaries of Trinity River and from Red-
wood Creelk, a dam and trap being constructed near the mounth of Mill
Creek, a tributary of Trinity River, about 4 miles from the station.
Traps were also constructed at Redwood and in Supply Creek, the lat-
ter being near the station. The limited amount of fishing on Redwood
Creck, as a result of the absence of canneries on that stream, rendered
it the most profitable source. Another trap in the vicinity, constructed
by Indians, also furnished adult fish.

Salmon in this region ascend the streams for laying eggs twice a
year, the first run occurring early in winter and the sccond late in
spring. Iggs taken in the fall run amounted, by December 31, to
180,000, producing 117,000 fry for liberation in local waters February
23. Captures of adult fish were made to a limited extent in January
and February, small numbers of eggs being taken.

In March and April 375,000 eggs were transferred from the auxiliary
hatchery at Redwood to the station. Other consignments followed,
which, together with those from traps on tributaries of Trinity River,
farnished 540,000 fry for liberation in local streams in May and June.

Lient. Commander J. J, Brice, U. S. N., in a report regarding the
establishment of additional stations at Government reservations on
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the west coast, makes the following reference to the spawning habits
of salmon:

The conjunction of natural causes assisting sulmon in all movements and in depos-
iting eggs is as interesting as beantiful. In the operation of spawning, from my
own obscrvation, the salmon, on arriving at the place selected, remain quiot until
recovered trom tho clieets of the long journey from tho sea, and for this purpose
tliey sclect a pool where there is protection or concealment, under driftwood or over-
hanging bapnk. In pairy, male and fomale, thoy build nests, gonerally in tho swift
water on the ripple above or below tho pool, the male gnarding it with great jeal-
ousy, fighting away all intruders.  The pool serves as a place of concealment during
the day, the salmon spawning and making tho nest at night or early in the morning,
continuing during the day if the sky is overcast, Tho act of spawning may go on
at intervals for a week before all the eggs are deposited. Thoe construction of the
nest is commenced by digging an clongated hole up and down stream, the fish using
the snout and fins in making the excavation, throwing out sand and gravel in
volumes. The stones and gravel are carried by the current below the excavation,
forming a nest covering a space sometimes more than 6 feet in diameter, the small
particles of sand and dirt being carried farther downstream, It scems strange that
a collection of stone and pebbles shonld form a fish nest, yet nature has wade it very
simple, and secured results in a matter-of-fact way. Tho eggs are deposited in the
hole by the female and impregnated by tho male, the eggs clinging together in a
mass and to the hottom, thirty to fifty minutes, at the end of which time they
commence to scparate. The gentle current sweeping through the trough-like hole
carries each ¢gg out of the oxecavation as it becomes detached from tho mass and on
to tho nest of stones below, wheroe it tumbles from one to another until it drops into
one of the crevices, cventually finding its way to the bottom of the pile or nest, and
there, lying securely hidden away, well protected from predatory fish, it finally
hatches. It tukes from forty tosixty days for the eggs to hatch, the time depending
upon the temperature of water.  After hatching tho fish romain in the nest about
twenty days, until the umbilical sac is exhausted, having during this time but one
instinct, to hide and burrow deeper in the nest.

Steelhead salmon.— At the first haul of the seine in October a steel-
head was caught, and subsequently 16 more were obtained from the
Indian dam in the vieinity. These were placed in a small pond and
held for the purpose of obtaining their eggs, but none was secured.

Rainbow trout.—In addition to the brood fish alrcady on hand, 14
large specimens were obtained in October from a pond at the Indian
agency. The eggs from these in March and April were sufficient to
produce 100,000 fry, 20,000 of which were liberated in local waters in
May, the remainder being carried over into the next fiscal year.

The mean temperature of the air in March was 43° I'. and of the
water 440, in April 4£.5° and 44,10, The snow-fall was so great that
on April 22 the snow was over 5 feet deep, hard packed, on the road
where it crosses the mountains, The fishes remaining on hand at end
of the fiscal year, June 30, 1893, are stated below:

Brood

Kind. l 1803. 1862, ! fish.

Broovktrout. . ... ... ...
Von Behr trout.
Rainbow trout..
Steclheads..ooooeeeee il
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CLACKAMAS STATION, OREGON (WALDO I, HUBBARD, SUPERINTENDENT).

Quinnat salmon eggs were obtained from the Clackamas and Sandy
rivers, the latter stream being a new field.  Alcobolic collections of eggs
and fry were made and transmitted for the Worlds Fair.

At the opening of the tiscal year the building of a rack across the
Olackamas for arresting the ascent of spawning salmon was well under
way, the structure being completed July 7. The former barrier used con-
sisted of two racks built on either side of an island, but this season tho
stream was closed on one side, the trap being located opposite.  In the
latter part of June and throughout July a growth of green moss, never
before observed, was found on the bottom of the river, large quantities
floating down during a period of five or six weeks, banking against the
rack. Its removal required a great deal of labor. During the late
summer boats were repaired and minor improvements made. In Sep-
tember the trap which formed a part of the rack was put in position,
suitable inclosures built for holding the parent fish, and ¢gg-collecting
and hatching apparatus overhauled.

No salmon having appeared late in August, and it having been
learned that they could not pass the sawmill dam at Gladstone, a tour
was made to this point in company with Governor Pennoyer, the exec-
ative of the State of Oregon, the examination proving that there were
po means of ascent. A fishway on this dam, owing to poor construc-
tion, was wholly ineffective. In compliance with Governor Pennoyer’s
request, the superintendent of the mill promised to erect o better fish-
way, but his promise was not fulfilled, and no fish would have passed
the damn but for freshets, two of which occurred in October.

The first eggs from the Clackamas trap were taken September 20, col-
lections being made each day thereafter until November 11, the number
obtained amounting to 3,265,000, The greatest number taken inasingle
day was 132,000 on October 21; the smallest, 4,000 on November 11.
Adult fish yielding eggs numbered 623. Male fish predominated, the
exact number not being recorded. About 80 per cent of the eggs were
obtained in October; 248,000 in September, 2,590,000 in October, and
427,000 in November.

Early in September two trips were made to the Sandy River, distant
about 15 miles, a suitable location for a ficld station being found, both
for an obstructing rack and water supply for developing eges.  Prepa-
ations were made for receiving and holding eggs, hatching-troughs
being transported overland from the station. Water was obtained from
a spring brook by means of & small dam and a wooden flume 150 teet
long. Across the rivera rack 175 feet long, with a trap below, was
constructed. Employees were quartered in tents, all preparations being
completed by September 20. The taking of eggs was commenced Octo-
ber G, continuing thirty days, collections amounting to 1,179,000 from
953 fish. As soon as the eggs had developed sufliciently for eye-spots to
be distinctly seen they were transferred to the station by wagon, in four
loads, between November 17 and December 3, the losses sustained inci-
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dent to transfer being small. About 20 per cent of eggs obtained here
were unimpregnated, but the relative loss in the season’s hatching was
small. Could the rack have been placed earlier on the Sandy River it
is believed that larger collections could have been made, the migration
of fish having been in progress two mouths before completing the rack.

The liberation of {ry was commenced December 29, coutinuing almost
daily, as they developed, until April 20, deposits being made in the
Clackamas River and in Clear Creek, a tributary. The young were
scattered over an area of about 5 miles. In January the water tem-
perature was very low, and as a result of ice formation in the tronghs
the flow was almost cut off. 1In the cold water the development of fry
was retarded, and but few were released during the month. Those
released in February amounted to about 1,000,000, in March to 1,500,000,
and in April to about 1,000,000, the total reaching 4,100,000,

After the termination of the egg-collecting season the racks and
inclosures on the Clackamas were removed and stored above the freshet
line. TFrom the commencement the pump was required to supply the
hatchery, it being employed throughout November with the exception
of three days. It was also used occasionally in December, but after
December 21 there was, as a result of rainfull, sufficient brook water.
On February 1 and 2 suow falling in the brook compelled coustant
attention to keep the water flowing. Once during IFebruary and again
early in April Clear Creek was very high, floating one end of the bridge.

On February 7 there were received from Northville Station 20,000
eggs of brook trout. These arrived in good condition and hatched with
slight loss, but the young began dying just before the sac was absorbed,
all soon perishing. After March 31 the station force was reduced.

AQUARIA, CENTRAL STATION, WASHINGTON, D, C. (I.. G. I1ARRON, IN CHARGE).

Both fresh-water and marine species were successfully maintained for
purposes of study. Before the expiration of the fiscal year the super-
intendent was temporarily transferred to Chicago, where he was in
immediate charge of the salt-water section of the aquaria maintained
by the United States Fish Commission. The salt-water scction at
Chicago having proved relatively more successful than the fresh-water
section, it is apparent that studies carried on at the aquaria in Wash-
ington brought about the result, the water in Chicago being circulated
and adrated after the processes developed here.

In July, 1892, an experiment was made looking to the reduction of
temperature in the aquaria by applying ice to the pipes in which salt
water was circulated, but the consumption ran up to about 2,000 pounds
per day, making the cost too great. No attempt has been made to
reduce temperature by application of compressed air. The salt water
being in circulation and subject to surrounding air temperature, reaches
a high point in the warm months, attaining 880 in August. In winter
it is also subject to low temperatures, which, however, are not so
extreme, the surrounding air being tempered by means of artificial
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heat from stoves. In December the temperature was 43°, and in Janu-
ary as low as 382 several days, in consequence of which the sheepshead,
croakers, and spots were greatly affected, all of the first two kinds
dying. Other species were unfavorably affected, but revived when the
temperature rose to 50° and 600,

In August the aquaria were repaired and put in condition for restock-
ing on the advent of fall.  Collections were obtained from ‘Woods Hole,
Quincy, Wytheville, and the Washington Iish Ponds, the steamer
Fish Hawk contributing specimens of marine animals and plants and
800 gallons of sea waler from the Chesapeake Bay. Salt-water collec-
tions were made at Fortress Monroe, Va.—water, animals, and plants.
At that point an agent was employed periodically to make collections
and hold in live-cars, when a messenger was sent to receive them.
From Morehead City, N. C., February 22 to 28, there were obtained 22
spotted sea trout, 14 red drum, and a number of shellfish and plants,
but the extremely cold winter had driven all other species beyond the
reach of fishermen. The Potomace River, Accokeck Creek, Occoquan,
and other local waters were drawn upon for fresh-water fishes. A trip to
Fortress Monroe in July was unsuccessful owing to high temperature.

A fair degree of success was this year attained in holding the filefish,
thoru-toads, and hermit-crabs, and by experiment it was found that sea-
anemones could be suceesstully maintained in water oxygenized by the
introduction of air jets. During the winter assistance was rendered
the Commissioner in making his experimental tests of artificial and
natural sea water in preparation for Chicago.

INVESTIGATIONS,

The appearance of a destructive parasite on young lake trout and
landlocked salion in June, 1893, is referred to under the Green Lake
heading.

An inquiry, somewhat disappointing, but based on interesting state-
ments, was made into the striped-bass fishery in the upper end of Albe-
marle Sound, with a view of ascertaining regular spawning-grouunds.
The New York fish commissioners have recently evinced a lively interest
in the subject, the offico being twice visited by Hon. L. D. Huntington,
chairman, who expressed himselt as anxious to take up the work, but
scarcely able, on account of inadequate funds. In 1892 Mr. J. K.
Rea, ot Edenton, N. G, a fisherman of repute, operating the Williams
fishery, a mile above Mackey Creek, canght in sturgeon nets of 11-inch
mesh large numbers of striped bass, and while on a visit to Washing-
ton he informed a Fish Commission employee that over 100 of these
fish were in spawning condition, the eggs freely running when the fish
were taken into boats. The fish weighed from 50 to 75 pounds each,
and being captured at a point favorable for railroad and other commu-
nication, the matter was deemed worthy of an investigation.

So far as known the only point where eggs can be obtained with any-
thing like uniformity from season to season is on the upper waters of
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the Roanoke, at Weldon, N. C., where supplies are limited. The Wil-
liains fishery being situated immediately below and in the influence of
this river, where it enters Albemarle Sound, caused reasonable hope
that something of value might be learned. Accordingly a visit was
made to the scene, two days being spent there, April 29 and 30. Inquiry
developed the fact that 60 per cent of the sales by J. K. Rea, operating
there, were striped bass, and he was this year fishing 15 pound nets,
4 sturgeon gill nets, and 1,500 yards of shad gill nets. Provisional
arrangements were effected for obtaining the spare room in Mr. Rea’s
buildings, his nets, boats, and his personal cooperation for the nominal
sum of 81 per day, all fish stripped in obtaining eggs to be paid for at
the rate of $1 each, to cover damage sustained. Recommendations
being approved, on May 8 Mr. J. L. Leary, a former citizen of Edenton,
who had operated nets in that region and was acquainted with the
people and smrroundings, was engaged to examine the fish taken.  From
Washington he took 50 jars, the necessary piping, and a hand pump, in
order to subject a part of all lots secured to the hatching test. Within
two days after arrival an annex to the fish-house, 9 by 29 feet, contain-
ing hatching equipment, was completed. Three stands intended for
salting fish were connected with piping, forming a tank of 300 gallons
capacity, and it was found that one person could in 20 minutes easily
pump up a supply more than ample to run the 50 jars for an hour.
Within two days the fishermen were confronted with a disastrous
freshet from the Roanoke, the worst seen in ten years, the sound water
being thick for miles, and covered with saw logs, railroad ties, and trees.
As a result all fishing operations in that area were suspended for a
weelk, shad and herring disappearing by May 20, none having been
caught throughout the entire week in ten pound nets, The weather
became so cold that frost was barely escaped. From May 13, however,
and every day after, the nets were examined, sometimes twice a day.
The total number of bass caught consisted of 182 males and 10 females,
none of the latter being in spawning condition. The weight of fish was
from 2 to 8 pounds, males and females, with the exception of one female
weighing 50 pounds.  Of those caught, 75 were taken between May 28
and 31, Not only were Mr. Rea’s nets constantly looked after, but com-
munication was kept up with a number of other fishermen, and inquiry
developed the fact that but few bass were anywhere taken in the sound
after the muddy water arrived. The sturgeon fishery, which in 1892
was inaugurated on April 8, was not commenced this year until April
20. A trustworthy report was received that Captain Hettrick, the intro-
ducer of the pound net in the Albemarle region, fishing some miles
below, took on April 15 a large striped bass which was spawning.
Reference to Mr. J. K. Rea’s book established the fact that it was
between April 10 and 18, 1892, that the bulk of large spawning fish
referred to were taken. On June 20 two ovaries in dry salt were for-
warded from Edenton, one from a 72-pound fish and the other from a
60-pound fish. The roe of the larger weighed 213§ pounds, These were
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obtained from Mr, W. D. Rea, of Edenton, who had captured the fish
between April 15 and 20,

On June 9, fishing operations being concluded, the equipment was
returned. The Commission is indebted to Messrs. J. K. Rea & Bros.
for courtesies. As these parties are on the lookout for a recurrence of
schools of spawning fish it is believed that data may yet be obtained
as a result of the inquiry.

DISTRIBUTION.

In addition to the regular work of distribution, the special cars were
more or less engaged in transferring live material, marvine and fresh-
water, to the World’s Fair, Chicago, 111, for fish-cultural and aquarial
exhibits made Ly the United States Fish Cowmission. In obtaining
this material the several stations of the Commission and the steamer
Fish Hawlk were drawn upon, salt-water specimens being sceured on
the Atlantic, Gulf, and Pacific coasts. The special cars, each having a
crew of 5 men, were as follows: Car No. 1, T. C. Pearce in charge;
No. 2, G. H. Lambson in charge; No. 3, R. S. Johnson in charge; No.
4, F. P. Hagen and F. C. James in charge.

During the yecar the car service was enlarged in efticiency by the
purchase of a new baggage car, afterwards equipped with a special view
to the character of work to be performed. The demand for this increase
arose from the fact that there had been a large growth in the number
of hatching-stations, while transportation facilities had remained the
same. Car No. 4 was purchased from the Harlan & Hollingsworth
Company, Wilmington, Del., March 1, 1893; its length is 55 feet 7 inches,
its width 9 feet 9 inches. Its entire cost with the special equipment
was about $4,500. It was fitted with new approved couplers, conform-
ing to regulations of the railway service. The special equipment for
moving fishes consisted of four cedar tanks, each 4 feet in diameter, and
two others of the samc material 8 feet in diameter, all being about 2
feet in depth. These tanks were bolted to the bottom of the car, and
provided, at first, with canvas covers to prevent the wasting of water
and undue agitation from which fish would receive injuries. Subse-
quently the canvas was removed and ‘in place of it gratings of wood
provided. The gratings were made with narrow openings about one-
fourth incl wide, and were held in position by wedges supported on
cleats. When the tanks were filled the surface water was just even
with upper surface of gratings. By mcans of this appliance the water
was not only restrained from wasting and from violent agitation, but
was also adrated. After the tanks had been placed iu position they
were sterilized by means of steam.

The steam plant consisted of an upright boiler and duplex air pump,
the latter from the New York Air Brake Company. The airation of
water in the tanks was effocted by ait circulation, the first application
to the transportation service, derived from the air pump and introduced
into tanks by means of rubber tubing attached to iron piping. The
separation of the air current into minute bubbles was etfected by forcing
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through wooden plugs of the American linden tree, inserted a few inches
apart in rubber tubing. In addition to appliances already mentioned,
sleeping berths of a temporary character were provided for the crew,
cooking arrangements also being made.

The fish commissioners of New York having presented 100,000 mus-
kellunge to the commissioners of California, and the latter authorities
not being able to provide for the transportation, they sought the assist-
ance of the United Statecs Fish Commission, and on May 25 the fry
were talken on board car No. 2, at Bemus Point, N. Y. The trip was
highly successful, the loss in transit being estimated at only 9,000,
Those which survived were deposited in Lake Merced and Lake Pilar-
citos, California, 60,000 in the former and 31,000 in the latter, May 31.
The first named were liberatcd at Ocean View, San Mateo County, Cal.,
the latter at Millbre, in the same county.

The scope of the distribution service for the year and the details of
the distribution of fishes are shown in the following tables:

Summ.ary showing names of railroads and total number of miles of free transportation

Surnished the United States IYish Commission cars and messengers during the fiscal year
ending June 30, 1898.

Name of railroad. Cars. )M‘;::’"' Total.

Atchison, Topeka and Santa Fe...... ... il 6, 831
Baltimore and Ohio ... i, . 331
Baltimore and Ohio Southwestern.....
Burlington, Codar Rapids and Northern............
Chesapeako and Ohio. ... oo
Chicago, Burlington and Quiney. . .......oooooeeae.
Chicago and Northwestern.............. eee
Chicago, $t. Paul, Minncapolis and Omaha.
Cleveland, Cincinnati, Chicago and St. Louis.
Colorado Midland. ..coioiiiaieiinniiiiaiaiienaninnns
Delaware and Hudson . eeeeeteeteeeaaaaeas
Denver and Rio Grande. . ..
Duluth and Iron Range.............
Duluth, South Shore and Atlantic... e
Flint and Pero Marquetto...... ..ol
J'remont, Elkhorn and Missouri Valloy...... ... ...
Grand Rapids and Indiana......oooooioiiiaaaiiL,
Great Northorn..ooonoieni i
International and Great Northern.......o.o.. .. . .
Javksonville Southeastern............
Kansas City, Fort Scott and Momphis. .
Kansas City, Fort Smith and Southern. .
Kentucky Central. ... ..
Louisville and Nashvi
Michigan Central o
Minneapolis, St. Paul and Sault Ste. Marie............
Missouri, Kansas andLexas. ...coooooooi il
Missouri Pacific.......... . .
Mobileand Ohio. .. coeeeenene ettt
Montan Union...o.ceevenmaaaeiiiiieaiiiaaas
Nasbville, Chattanooga and St. Louis...................
New York, Lake Ericand Western......... ... . ...
Northern Pacific . coeweueiermenniniiiiiiiiiiiiueann.
Pennsylvania Railroad.........oooiiiiiiiiiiiii..
Southern Pacific............ .-
Spokane Falls and Northern......coo.oco....oooooee
St. Louis and San Francisco. . et
S‘L. LouisSouthwestern. . .....
Terre Haute and Yndianapolis. e etereeeaneanan
Texns Pacific
Timon Paciti

T

West Virginia and Pittabu I P 200
Wilmington and Northern ceeeciiacanaaans 15 15
Wisconsin Central..... e et 1,626 {enrennn... 1,028
Zanosvilloand Obio.... o i iieeeerneeeerannnnnns Vee I 52

83,008 | 13,303 | 07,301
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Statement of mileage by cars, detached messengers, and species.
Number of iiles traveled.
Kind of fish, etc. Transferred by— i n O T e
Paid. Tree. Total.
Nativo food-fishes....-. (0778 5 N 1,567 6, 446
Car2.. 2,641 15,108 48, 250
Card.........o.. 3,771 15, 338 A
Detachied messenger 2,444 935
Trout...ooeececeneanens (C:m‘; ............... 51
Cars.. T 56,101
Detached messenger.
(673 5 T R E carl..oooioilL
r Detached messengor } 12,117
Pikeperch.....o...o... Car 1
Car2 2,035
Detached messe
Shad..c.ooooeiiiaiaa, ary 12,513
World's Ifair ..........
44, 842
Miscellancous .........
12,610
Detached messonger ....o.oooveeiiiii...
LT B PSP 92,097 ‘ 97,361 | 189,458
Details of distribution.
. ot o Prere Adultsand
Disposition, Egga. T'ry. | yearling.
Spotted catfish (Tetalurus punctatus) :
Arizone Jish Commission........ . 722
Applicants in District of Columbin. 5
. 383
Chicago, Burlington and Quincy Company’'s ponds, near
Galesburg, 111 325
Lake Bartlett, near Waterloo, I11. 150
Applicants in Indiana.......... e 100
Lakoe Wawasses, near Codar Beach, Ind 125
Pine Lake, noar Laporto, Ind........... 230
Upper Towa River, ncar Decorah, Jowa 200
‘Turkey River, near Cresco, lowa ... ... . 90
\Vupsii)inicon River, near Independonce, lowa. . 50
Cedar River, noar Cedar Rapids, lowa......... . . 600
Waterloo, lowa ...... 600
Spirit Lake, noar Spirit Lako, lowa. . 258
Resorvoir near Croston, lown...... . 147
Appheantsin Kansas ... 360
Kontucky .. . 120
Lalko Mingo, near Nicholasville, Ky....... . 100
Nolan anud Valley creoks, near Glendale, Ky. . 50
Streams near Hageratown, Md..... ... 0. . 300
Little Claw Lake, near Cadillae, Mich. . 300
Big Clan Lake, nour Caditlac, Mich . 307
Applicants in Missouri.. . 1, 050
Now Moxico. . 225
Ohio . ceeieaanan . 25
Bass Lake, noar Chavdon, Ohio............ 75
Mahoning River, near Loavittsburg, Ohio. 60
Applicants in Ponnsylvania .....oo....con . 50
TFrench Creck, near Rapid City, 8. Dak..... creeerees PR PR R ceeereraaiiaas 200
White Clay and Porcupine crecks, on Pine Ridge Indian
Agoncy, 5. Dak 445
Boavor Creok, noar Huntingdon, . 150
Applicants in Virginia.........cooooiiaee R 400
dackson River, near Cedar River, Virginia. . . 94
Craig Crock, near Now Castle, Va......... . 5
Applicants in Washington......... . 125
Clear Lake, near Clear Lake, Wush. . 75
Deor Lake, near Loon Lake, Wash. . 50
Chain of Lakes noar Waupace, Wis............ [P FT R - 65
Carp (Cyprinus carpio):
Appl{onuts in Alubiama....ooiiiiiiiiiii i e e . 1, 340
Arizona... 1,301
Arkansas. 1,080
Colorado.... . 136
Connocticut ovevevennniniiiaaieiiieniaaaa, feessenssecnsoidecesenenss 131
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Details of distribution—Continued.

| : Adults and

Disposition. . Legs. Fry. vearling.

Carp (Cyprinus carpic)—Continued. , )
Applicants in Delaware ceesmrsssannscassttresciciiiiiiiiiiadesinninen ' 30
Deolawaré Fish Commission ..., 1,400
Applicants in District of Columbia . 300
D O 1Y Tt I S . 1,018
Georgin . 1,545
Georgin Fish Comimi e B 2, 000
Appalacheo River, nes armington, Ga .. 1,000
Oconee River, near Mount Vernon, Ga. . 500
Watkinsville, Ga. . 500
Savannah River, near Augusta, Ga 1,000
Yellow River, near Covington, Ga. e 1,000
Applicants in Idaho. ... .. . 403
linois . . 3472
Indhana. 218
Indian 't 103
lowa.... 453
ansas . 767
Kentuceky... 130
Cumberland River, near Pine Ly - -. 2,000
Applicants in Louisiana.............. 105
Maiuno.. .. 150
Maryland.... 487
Maryland Fish Commiission. 1, 030
Applicants in Massuchusetts. 200
Michigan .. 102
Minnesota 118
Minunesota I'isls Connnission 1, 500
Applicants in Misgissippi .. 136
Missour. .. G238
Montana. ... 21
Now Hampsh . Rl
New Jersoy.. . 120
New Mexico. . 260
New York. . 2. 540
North Carolin R 1,844
Nouse River, near Goldsboro, N. ( . 3, 936
Newbern, N, C . 1,502
Roanoke River. near Weldon, N. 3,050
‘Irent River, near Newbeorn, N, C .. 2,344
Applicants in North Dakota.......oooiiiiiieiiiaiaien ciiiils, . 900
B0 ¢t - H45
Oklahom 373
Oregon. ... ]
Peunsylvania 1,108
Rhode Island.. 30
South Carolina. 558
608
. 4,000
344
940
3,130
- 2,744
James Rivor, near Richmond, Va. 3, 936
Applicants in Washington . ... 225
Weat Virginia.. 200
Weost Virginia Fish Commission. . 1,000
Applicants in Wisconsin... ..., . 410
Wisconsin IFish Commission . 10, 000
Applicants in Wyoming ......... . 30
Ontario Iish Commission, Canada .o oovvninienennneediiiieiveeeeid]oceeenieaians o 3u0

Tench (Itnca tinca): |

Appleants in Arkansas. . ... eeeeeia : . 300
Delaware Fish Commission. 300
Applicants in Missouri..... 25
Missouri I'ish Conmission. . 5, 000
Meramece River at crossing of St.L.and S. F. Rw 0,430

Applicants jn Mississippi «..ooooiaeiiiiii ol 100
Colorado River, noar Austin, ‘T'e . .

San Marcos River, near San Marcos, 1,500
Golden ide (Idug melanotus): !

Appleants in MisHouTi. . coioeiiierierereeneeeeeeiaiaan. ) 10
I}:(ew h\'srk i . 100
orth Caroling. .o.oovveeiiiiiiinniaioaa., 10

Goldfish (Carassius auratus): i
Applicants in AIabama. ... .. .viveeriivernnneeeeeeenennalinaaen.s ' seen 70
Arkansas . 171
Colorad 43
Conn 37
Delaware 70
District of Colutubia 2,146
Flovida ....... .. 100
Georgia. 202
hluh(Lf O:
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Details of distribution—Continued.

Goldfish (Carassius agu'a.iua\—Cominued. |
Applicants in 1llinois .
Indinna....... R
Indian Territory.e .. coeneneaiianienanas|on
D € T
IKansas . ..
Kentueky.
Loulsiana. .
Maine ... !
Massachusetts o
Michigan ..oooiiiiiiiiiiiiiiiiiiiniinan. |
Mionesota .. -
Mississippi... |
Missourt. ... |
Nebraska ...
Now Hampshire..
NowJorsoy.....
New York....
North Carolina .
Ohfo..........
Oklahoma. ...
Tennsylvania .
Rhodoe Island.
South Carolina..
South Dukota.
Tennesson
Texas. .
Utah.....
Virginia ....
Waghington ..
West Virginia
Wisconsin
Shad (Clupea sapidissima). |
United States Fish Commission ponds, Washington, D.C.
Brandywine Creek, Wilmington, Del. ..o |..
Nanticoko River, Seatord, Dol ...l
Patapsco River, Relay station, Md. cee.
TPatnxent River, Laurel, Md. ... iiaiiiiaiiaio o
Bush River, Bush River atation, Md...... oo
North East River, North East, Md.... ool
Back River, Buck Riverstation, Md..............o..... 0
Tuckahoe Creck, Queen Anne, Nad. .o
1k River, Elkton, Md .. ... i
Chestor River, Chostertown, Md........... .
Gunpowder River, Gunpowdor suntion, Md.
Wicomico River, Salisbury, Md ..
Grand Pond, near Norfolk, Mass.

Tannton River, near Taunton, Mass .. .................. | .....

Hearrels Branch, tributary to Shoal Creek, tributary to |

Spring River, tributary to Neosho River, Missouri..... .....

Delaware River, TPort Jervis, N. Y. ...,
Callicoon, N. Y .. .
Dolaware Water Gap,
Lackawaxen, Pa.........
Timber Creok, near Gloucoster, N.J...
Dividing Creek, Dividing Creok, N, J.
Nouso River, Goldshoro, N.C...........
Branch of Cape Fear River, near Wallace, N. C

)

Lumber River, near Lumberton, N. C.. ..
Susquchanna River, near Battory Island, Md.
Tort I)opoait, Md...
Columbia, Pa....
Tites Bddy, I’a... .
Teach Bottom, o oo iio L.
Hudson River, near Athons, N.Y .. e
Congaree River, near Columbia, S. C.
Chappawansie Creek, Quantico, Va
Neabsco Creek, Froostone, Va.......
Mattapony River, near Milford, Va..
Stony Croek, Stony Creck station, Va.

Disposition. ’ Fges.

|
|

......... " a(1, 444, 000)
R 2,237, 000
£70, V0O

215, 000
1, 260, 000
2,220, 000
1, 800, €00

£40, 000
350, 000

900, 000

336, 0
7,224, 000

1, 761, 000
1,770, 000

1, 660, 500
317, 000
97, 000
3135, 000
338, 000
400, 000

150, 000 |-
988, 00

450, 000 .
1,720,000 1.
750,000 ',
744,000 1.
776,000 ..
252, 500 ..

3,650, 000 |-
1, 800, 000 I':
1,673,000 |

Adults and

yoarling.

742
133
40

405,000 -..
1,800,000 ..
1,770,000 ©..

900, 000 ..

Rapidan River, Rapidan, Va.......... -l

Otter River, Evington, Va.............. ] 202, 000
Rappabhanuook River, Fredericksburg, Va. . 500, 000 §.

Cedar Rivor, Catlott, Va ..oooeeeaiiiaaans . 423,000 'Ll
Potomac River, Washington, D. C...ooovverniiiieinnenns DR T TP PN i ¢ 600, 000

a Deposited for rearing and distribution in fall of 1803,

b Estimated product of 700,000 fry dopositod in roaring-ponds at United States Fish Commission

Station, Neosho, Mo

¢ Estimatod prodm;t of 1,080,000 fry doposited in rearing-ponds of the United States IMish Commis-

sion at Washington, D. C.

Fo R. 93—__9
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Details of distribution—Continued.

" Adultsand

Disposition. ! Tggs. Fry. ' yearling.

Quinnat salmon (Oncorhynchus chouicha) : |
California IYish Commission......
MeCloud River, near Baird, Cal
Redwood Creek, near Laird Ranch, Cal
Trinity River, Fort Gaston,Cal..........
Clackamas River, near Clackamas, Oreg .
Atlantic salmon (Salmo salar):
Connecticut Fish Commission. .. ....... I,
New York Fish Conunigsion.......
Neow Hampshire ¥ish Commission.......
Alamoosook Lake, near Craig Brook, Me
Landlocked salmon (Salmo salar var. sebago):

533,100 .
170, 000 ;.
487,200 .
4,100, 000

Commadore Club, Hartland, Mo .. ..ooooeiiiiiiiiaaiie. 999
Green Lake, in Hancock County, Mo .. .. .- . 500
Toddy Pond, near Orland, Mo....oooonivaiioeiiennnnnaan 16,032
Grand Lake and Grand Lake Stream, in Washington

County, Mo ........ 48,000

Loch Leven trout (Salmno levenensis) :

E. A. Adams, Boston, Maes ...........o.ooiiiiiaooon 20,000 [ooeooiiaiiii]eiiiiiaas
Geo. M. irown, for F.aud P. M. Rwy. Co., Saginaw, Mich. 25,000 ...
Minnesota I'ish Commission ...........coo.e eiaaees 20,000 |...
New Ilampshire Fish Commission .
Prof. C. Sasaki, Lokyo, Jupan.......o....o..... .. . . .
W. P, Greenougl, La Chévroticre, Quebec, Canada . I D
Lester River, near Duluth, Minn.. oo fieieeeaaaa. . 1,650
Oliio Fish Commisgion ........... 3, 350
Applicants in Wyoming 2, 600

Rainbow trout (Salmno irideus):
Maryland Yish Commis P 46, 500

Minnesota Fish Commission 20, 000 |.
Missouri Figh Commission. . e 20, 000 |.
Nebraska Fish Commission...... 37,500
G. W. Thaver, Provo City, Utah. 10, 000
Vermont Fish Commission......... 81, 000
John H, Gordon, South Bend, Wyo.... 10, 000
C. Raveret-Wattel, Féeamp, Seine Inférie 10, 000
Prof. C. Sasuki, Tokyo,Japaml...coceoomenimuranzaozocen 10, 000
Emil Warner, Swiss consul, Havre, France, for tho Gov-

ernment of Switzorland. .. ..oiiiiiiaiiiiiieiieaans 30,000
Trinity River, near Fort Gaston, Cal..coeeeiicoiiacienncfoaeeecnannca..
Applicants in District of Columbia

Marviand ... o0

Walker Run, near Hagerstown, Md..
Lake Erio, near Put-in Bay, Ohdo. ... ..
Warner Mill Creek, near Chanceford, Pa.
Applicants in Virginia......o.....-..
Sandy River, near MeGregor, Minn..
Partridge Kiver, near Okwanim, Minn
St. Croix River, near Gordon, Wis. ..
W hito River, near Mason, Wis. ..

Applicants in Alubama ...

ATKANSas. .o
Crystal Lake, near Lnreka Springs, Ark.
Mine Creek, near Nashville, Ark ......... ...
Black TMsh Lake, in St. Francis County, Ark..
Silver $prings, ncar Rogers, Ark.... ... ... ..
Lower Lvergreen Lake, in Lako County, Colo.
Applicants in District of Colambia.........

Georgit. e aveennennn.n

NHnois . ovveenn. ...

Bloody Run, vear McGregor, lowa..
Des Moincs River, near Ottumwa, lowan. ..

Des Moines, Towa
Mississippi River, near Dubuque, Iowa...

Applicants in Kansas .................
Strangers Creck, near Atchison, Kans.
Deer Creek, near Atchison, Kans......
Crane Creek, near London, Ky. ...
Applicants in Louisiana......

Maryland...
Bennott Creek, near Fredorick, Md.
B‘t}ll(sugcr Creok, near ¥roderick, M(
¥ )'rut, and Second Mine runs, near Towson, Md.
‘Walkor Run, ncar Hagorstown, Md...-.coooeeeees--
Shoemaker and Silver runs, near Brooklandville, Md.
Seven Brooks, near Glyndon, Md . ..covvunneeecnnnn
Applicants in Missouri ..........
Current River, noar Chilton, Mo..
Shoal Creek, noar Ncosho, Mo. .
Exeter, Mo..
Granby, Mo .
Barbee Lake, near Ritchoy, Mo. ..
Indian Creck, near Eagle Mills, M
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Details of distribution—Continued.

. . . i . { Adults and
Disposition. | Fgys. I Fry. ¢ oyearding.

Rainbow trout (Salmo iridens)—Continued.

Indian Creek, near Lanagan, Mo.......... ... ... ... ... eeeeeeeeeaaaas . 1,45
South Fork of Buffalo River, near Pratts Place, Mo...... .ooooivvinaan oo .. [s10]
Baynham Branch,pearNcosho, Mo. ... . it L 500
Hickory Creek,near Neosho, Moo .o oo i i e 500
Big Lost Creek, near Racine, Mo 600
th River, ncar Linoville, Mo. . . ceen 600
Rutledge, Moo ..o oeiiiiiiiiina. ot SR S .. Goo

South Fork of Elkhorn River, near Indian Springs, Mo.. ... . . G600
Crano Creck, near Crane, Mo co.oi i ens . . G600
Missouri I'ish Commission.. . . 18
Applicants in Now Jorsey. oo oeienoieeiieeeienian nn 1, 300
Stony Creek, near Delawaro, N.J ... 1,000
Raritan River, near ‘I'renton, N.J 1, 000
Applicants in New York.. .. 600
Wiscoy Creek, near Bliss, N Y. : £00
Applicants in North Carolina .. .. .. . 850
Flat Creok, near Black Mountain, N. C....o..ooooooo oo 1, 500
Broad River, ncar Black Mountuin, N.C.. 1, buv
Honing Creok, near Asheville, N. C.. ) 986
Toms Creek, near Marion, N.C... ..ol can ! 085
Publio stroama near Linville, N. C . ' : 1, 000
Applicants in Ponnsylvania...... e an i 7,175
Hawkes Pond, near Seranton, Pa. . oo.ooeeiei o ool L i 600
Mountain Branch, near Houtzdale, P et 1, 000
Cabin Branch, near York, Pa ... ooooeeiiieiiiiiai R .. 400
Cold Spring Brook, near Susquchanna, Ta R N o 200
Streams near Jormyn, Pn - . - 500
Falling Springs, near Chamber: .2, 200
Big Sprivgs, near Florin, I’a 1, 000
Donnis Run, noar Coatesvillo, Piteeeo e ien i on | 100
Steen Run, near Coatesville, Pav.coooooiniioiiioes c . | 100
Aldor Run, near Xylertown, Pa.. T e .. 1, 00V
Morgan Run, near Clenrfield, Pa......ooooooii i oee sl 1, 100
Youngs Run, near Coatesville, Pa. ..ol o . | 100
Cook IRun, near Coatesville, Pa... J N .. 100
Powell Run, near Coatesville, Ya. . . . 100
Long Run, near Gaines, Pa......... 436
Eik l?,‘reok, near Toughkenamon, Pa...... . . H00
Starrucea Creok, near Susquehanna, Ya.. e s .. GO
Brand, P ..o oo e i aen .. 400

Black Lick Creek, near Concruaugh, Pa.. . PR . 800
Lackawanna Creek, near Burnwood, a.. N ! 200
Boanor Creek, near East Hickoey, ... i ieeeneiin i .. 500
Canawasto Creek, near Susquehanna, a. et s . | 200
White Deer Crook, near Mi{wn_ B L U | 800
Hemlock Creek, near Brandt, Da...oooooooooa oo oo . 200
Wild Cat Creck, near Brandt, I’a.. .. . J P, 200
Tuunkhaunock Creek, near Susquebhanng, . . GO0
Pickoring Creck, near Phamnixville, Pa..... ... . ' 200
Lamb Creck, near Manstield, Pu...c. ..o e L 700
Big Roaring Creck, ncar Shamokin, Pa. e e .. 1, 000
Rl‘ﬂley Crock, near Chester, i, .. oo it i e . 300
Napon Croek, 2ear D Bois, Pa. ... et e e o 200
Mill Creek, noar Tioga, Pa.... .. e .. 700
Haller Creok, noar Rieblnnd, Pa. ..o o o e MR 300
Harvey Crook, near Nanticoke, Pa................. e e e .. 600
West i&rnnch of Susquebanna, near Lock Haven, Pa...... ... ..o ... . 500
Susquehanna River, near Driftwood, Pa.. oo i .. 600
Allegheny River, noar Coudersport, Pa . G600
Bluoﬁ Lick Iuvor, near Ebensburg, a . 1, 060
Applicants in Sonth Carolina. .. 200
Long Cano Creek, noar Abboeville, 8. C. 1, 000
Cullasoga River, near Walhally, S.C.... 600
Applicants in Tennessec............. 400
Pinoy River, noar Spring City, Tenn. 200
Doe River, near Roan_Station, Tenn 750
Public stronms, near Johnson City, ' 800
Applicants in Texas. . 256
Cypress Buayou, near ¢ 400
Otter Creok, near Rutland, Vt...... 1, 401
Mill Creek, near Middleway, \WV. Va.... 1, 000
Cheat River, near Cheat Bridge, W. Va..... coees 1, 560
Little and Big Plow rivers, nour Stevens Point, Wis. 2,100
Applicants in Vieginia. ... oiiiiiiiaeeen 4,050
Algoma Lake, near Howardsville, Va.. 400
Bold Brook, near Lonisa, Va . Lo 400
South Fork and Roaring Branch, near Big Stono Gap,Va.l. R .. 1, 000
Pinkley Branch, noar Wytheville, Va -- .- ... 200
Bens Run, near Boyce, Va.... 200
Laurel Run, near Lexington, V .- . ' 600
Cameron and Four Mile rans, near Four Mile Run, Va .. . ... L 275
Mountain streams noar Greenwood Dopot, Vi ceeeeenven covvnniiiii o . 600
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Details of distribution—Continued.

*Adults and

Disposition. Fggs. ! Fry. i yearling.

Rainbow trout (Salino irideus)—Continued. :
Mountain streams near Cleveland, Va ...cvieniiinnenenn. feesesssnsssnn]iennn P 800
Stony Creek, near Liberty I'urnace, Va .

Calboun Creck, near Big Stone (;.11: Va 1, 000
Hawksbill Creck, near uray, Va..o.... 400
Goosn and Cococton crecks, near Clnrk ( 500
Barbour Croek, near Craig City,Va..... 1, 000
Mill Creck, near Craig City, Va. 1, 000
Hoaling Lr( ek, near H(:t. Spl lll)_ﬂ \ 500
Falling' S -rln;, Creek, near Hot Sprmgu Va. 970

060

Jackson River, near Hot Springs, Va
Piney River, near Culpeper,Va .. ... .. 1,000
New River, near Point 1’ Io,mmt Va.
Cow Pasture River, ncar Millboro,V
Catawba River, near Fincastlo, Va
Voun Belr trout (Salmo faria):
Connccticut Fish Commission.. ... .. eiiiiiiat,
Maryland Fish Commission .

Miniesots, Fish Commission. . . 20, 000
Nebraska Figh Commission ....... . 20,000 '
New Hawpshire Fish Commission. . 25, 00
Vermont Fish Commission........ . 20,000 ..

Otto Gramm, Laramioe, Wyo.. . 15,000 .
Prof. C. Sasaki, Tokyo, Japan............... ... . 10, 000
W. P. Greenongh, La Chévroticre, Quebee, Canada ... 10, 000
Redwood Creck, in Humboldt C ounty, Cal ..ol iaiiiniiaL

]hrco um-ks, in Humbulll! Luum\, Cal

Unc\'n Lake, in Summit County, Colo
Wellington L.xk(, near Buttalo, Colo. ... ool
Twin Lakes, near U'win Lakes, Colo.......ooooooiifoil
St. Vrain l.nn near Lyons, Colo . ..
Deer Creek, near Baily, Park (,uunt\ , Col
Boulder Creek, near l&ould(r Colo. ... ...
Rock Creek, in Lake (munty Colo ..
TFryingpan Crec :k, in Pitkin Count,
Arkansas Rl\('r. nual Salida, € olo. . ......
Lake Park, in Lake County, Colo ... oo,
Applicnuts jn Idaho...
Maino....oo....
Muassachusetts .
Michigan ......
Nebraska FFish Conunission ..
South Branch, near L'renton, N. J.
Demorest Creck, near Congors, NoY oo ...
Analomink (,uul\ near Delawaro W.tter(mp Pa
Applicants in Texas. .....
Applicants in Vermont

Otter Creok, near Proctor, Vit

Vermont Fish Commission. .. T '
Black-spotted trout (Salino mykise) : ' i \

Wyoming Iish Commisston. ... il 25, 000 : :

Otto Lxrmmn Laramio. Wyo........ . 5,000 | .

1. M. ()rulm(ul Butlulo Créek, Colo. 30, U()()I ...........

Applicanty in "Colorado. .. en oo LTI T : 1, 000

Wellington Lalke, near Buttalo, Colo 2, 000

Twin Lakes, near Svowden, Colo..._..._ . 7,000

Mammoth Creek and Lake, near Central City (,uln 7,000

Michigan Creok, near Jotlerson, Colo. .. ... 1,000

dzzly Creck, near Glonwood, ‘Colo. . 1,000
Deer Creck, near l,.ul\' Colo........ 2, 000
Arkansas Liver, near S lida, Colo.............. . 2,000
Lower Evergreen Lakes, in Lako Count . .- --- 500
Minnesota Fish Commission. . . . 1,000
Sun River, near Great Falls, Mont 5,000
Bolt, Creek, near Goodman, Mont. ... 1, 000
Little bhvc » Creek, near Lima, Mont. 2,000
Humboldt River, near Elko, Neév...... 4,025
Wisconsin Fish (,uumnssum 3, 600
Applicants in Wyoming crevseenenan. i 5,000

Bro?k trout (Salvelinuy fontinalis) :
Lroutdalo Fish Farin Co., Mammoth Springs, Ark....... 5000 i . ceeviii [ oiiiiieas
Tlint and Pore Marquotto R. R. Co., per G. M. Bro“n.

Saginaw, Mich....___ .. . L 25,000 |2 evunenenneiieaaan.
Minnesota Figh Commission. - 20, 000 .
Oregon Fish Commission . 20, 000
Vermont Fish Commission 20,000 f.eernnieniiifoienninnas
Applicants in Colorado. .. ... o . L AR SRR 2,500
Uuneva Lake, in Summit, County, Colo. o 2. 500
Wellington Lake, near Buffalo, Colo.. . 2,000
Lake Edith, near Idaho Springs, Colo....................|.cco.iili i 5,500
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Details of distribution—Continued.

Diaposition. B,

Brook trout (Salvelinus fontinalis)—Continued.
Twin Lakes, near Snowden, Colo.................
Mammoth Creck and Lake, near Central City, Colo.
Lake Lenore, near Quray. Colo............. ...
Texas Creek, near Cotopaxie, Colo..
Grizzly Creek, noar Glenwouod, Colo. ..
Clear Crock, noar Georgetown, Colo...
Boulder Creek, near Boulder, Colo. ...
Greenhorn Creek, near Graneros, Colo. .
Fryiugpnu Creck, near Norrie, Colo..
St. Vrain River, near Lyons, Colo.....
Arkansas River, near Salida, Colo. ..... .-
North Fork of Sonth Platto River, in Jetterson
North Fork of North Platte River, ncar Waldo
Park Lake, in Lake County, Colo....coooonvniinionnn .
Rock Creck, in Lakoe County, Colo..cooooooieaniinn tooen
South Platto River, in ’ark and Joflerson counties, Colo. .|.
Redwood Creek, in IIumboldt County, Cal .
Threo Croeks, in Humboldt County, Cal..........
Supply Mill and Fish Tang creeks, nearlloopa Valley, €
Applicants in Indians
Maine. cereeeean
Alamoosook Lake, ne yrland, Mo
Moose Pond, near Hartland, Me.....
Mill Brook, noar North Amherst, Maoas. .
Whately Brook, near Whately, Muss. .
Broad Iirook, near Holyoko, Mass. ..
Rush Creek, near Jenison, Mich.......
Clark Creok, near Grand Rapids, Mich........
Indinn Mill Creck, near Grand Rapids, Mich.
Grand Rivor, near Norvell, Mich ..........
Brevoort Lakoe, near Moran, Mich.
Silver Lake, near Quoto, Mich...........
Hickory Creek, in Newton County, Mo .

Applicants in Missouri........
Lako Leslio, near Elkhorn, Mont..........
Upper Elkhorn Creek, near Ellkhorn, Mont.
Goodman Creck, near Goodman, Mont ...
Loat Creok, near Anaconda, Mont.......
Littlo Sheep Creek, near Lima, Mont .
Applicants in Nebraska...............
Otter Croek, noar Ogallala, Nebr......
Middle Loup River, near lialsey, Nebr..
Nebraska Figh Commission....
Applicants in New Hampshiro. ..
Small Brook, near Nashua, N. H .
Sante ¥o River, noar Santa I'o, N, Moex .
Musconeton Creok, near Trenton, N.J..
Lako Viow, near Bismarck, N. Dalk.....
Deor Creck, near Loudon, Ohio ...
Applicants in Penosylvanin. ... ..
Meadow Brook, near Scranton, I’n.
Roso Brook, near Honesdale, Paooooo.o ...,
‘Tributaries of Dyberry Creok. near Honesdalo, I’a.
Little Dyberry Creck, near Honesdale, I'n .
Lackawanna Crook, near Uniondale, Ya.
Tobyhauna River, near Tobyhanna, I'a .
Black Lick River, noar Ebensburg, I'a. .
White River, near Hartford, Vt..... ...
Otter Creok, near Proctor, Vt..
Beaver Creek near ¥roctor, Vi......
Reechwood Lake, near Marinotte, Wis.. ..
Millor and Barker ereeks, 1lourhlmrron, Wis
Hay Creek, near Marinette, Wig..........
Tokegama Creok, near Rico Lake, Wis
Monomineo River, near Marinette, Wis.

Greon River, near Werley, Wis ..ooooooeveeoeaens R P

J 105,000 | ..

! 100, 000 |.
K 100, 000
. | 100, 000

|

I

' Lake trout (Salvelinuws namaycush):
Connecticut Fish Commisgion...ocooveeeeemnannne
Iowa I'ish Commission . ......
Minnesota Fish Commission..
Nobraska Fish Commission ..
Now Hampshire Figsh Commissionel
Now York Fish Commission...
Vormont Fish Commission........
Burt Lako, near Indian River, Mich
Muskrat Lake, noar Lake City, Mich.
Mullett Lake, near Topinabeo, Mich........
Lako Erio, near North Bass Island reef, Ohio.
Jamos Lake, near Angols, Ind.............
Lake Kosciusko, near Syracuse, Ind..
Sylvan Lake, near Pontine, Mich......

Lake Superior, near Lostor Park, Minn..........cooe.

133

100, 000
100, 000 .
300, 00V

50, 000 ¢
30, 000 |
50,000 |..
81, 500
30, 000 |..
68, 000 |..
20, 000 |..

1,305,000 |....

" Adults and
yearling.,
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Details of distribution—Continued.

| Adulte and
i yearling.

Diaposition. | Epgs. Fry.

Luke trout (Salvelinus namaycush)—Continued, .
Lako Superior, near Grand Portage, Munn...... PP TP 100, 000 !
Fish Island, Minn.. .
Chicago Bay, Minn..
Two Harbor, Minn..
Beaver Bay, Minn. ...
Grand Marais, Minn.....
Fisherman's Howe, Mich..
Washington Harbor, Mich.
Wright Island, Mich...
Trout Lake, near Tower, Minn..........
Eagle Nest Lake, near Ely, Minn........
Big McDonald Lake, near Perham, Minn. .
Lake Sally, near Detroit, Minn..........
Minnewaska Lake, near Glenwood, Minn.
Detroit Lake, near Detroit, Minu.....
Battle Lake, near Battle Lake, Minn
Clear Luke, near South Bend, Ind .
Sawyer Lake, near Iron Mountain, Mich .
Whitmore Lako, near Whitmore Lake, Mich.
Mill Lake, near Wingleton, Mich.........
Trout Lake, near T'rout Lake, Mich.
Applicants in Ponnsylvania.............
(,‘vfuss Factory Pond, near llonesdale, Pa. .
Dun Pond, near Ararat, Pa..............
Elk L.ake, near Honesdale, Pa. .
Harveys and Elk lakes, near Scranton, Pa
Fiddle Lake, near Ararat, Pa............
Five-Mile Lake, near Poyntelle, ’a
Poyutelle Lake, near Poyntelie, Pa.
T.ake St. Croix, near Hudson, Wis .
Rico Lake, near Rice Lake, Widg..oovieevinieiioeeenaacebiiiiiiieiai]ieninnanan :
Whitetish (Coregonus clupeiformix) :
New York State I'ish Commission. ........ .
Lako Erie, near North Bass Island, Ohio.. 4, 000, 000
AMiddle Bass Island, Ohio. .. 4,400,000 ..
Ballast 1sland, Ohio. . ... .. 4,80,000 ..

Rattlesnake Island, O 2, 720, 00V

Peach Point reets, Ohio. 3,000, 000 ..

Kelloy Island, Obio. ....... P 3, 570, 000
Lako Michigan, neur Manistiqus and Scott nt 1, 000, 000

Epaufetto and Warehonso Point....[.

Lake Huron, near Thunder ]Su‘v. Partridgo Point, Mich..}. .
Sturgeon Point R

East Tawans....

Miller Point.

Detour Passago, near Hay Point.

1,000,000 ..
3,140,000 ..
1,500, 000 ..
.. 1,500, 000 .
. 3,000, 000 ..
2,000, V00 |

W bitefish Lake, near Corinue, Mich..... 2, 000, 000 |.
Straits of Mackinace, near Bois Blane, Mich.. 1,500,000 |..
Lake Superior, near Duluth, Minn. .. 2, 982, 000
Wigcenain shore. . . 6,000,000 |..
Tobin Bay, Mich .. i .. 1, 000, 000 |..
Washington Hurbor, Mich........... | 500, 0V0
Lake herring (Coregonus artediy: i
Lake Erie, on the reefs of North Baas, Middle Bass, Bal. I
last, Rattlesnake, and Kelley 1818Rd8. ..o oevennnnnvieniiiaiaiiian..., | 6,505,000 |..........
Yellow perch (I‘ercal/lavencem) : | |
Applicams in Hlinois. ... ... ST e 325
Chicago, Burlington, and Quincy Company's pond, near
Galesburg, 1oL | .......... .. 110
North Fork Creek, near Danville, Ill. 160
Sugar Creek, near Paris, ) § ) D | 185
Lake Maxinkuckee, near Marmont, Ind... ! 385
Lako Wawassee, near Cedar Beach, Ind.. . . 257
Pino Lake, near Laporto, Ind.. ..o i . ... 144
Applicants in In@isna. ... eeeoeme oo s .. 100
Upper Iowa River, near Decorah, Towa. ..o itee .. 150
Wapsipinicon River, near Independence, Jowa. .. o.ooae coaeiiieiiiitl .. 150
Cedar }tivur, near Cednr Rapids, Towa..oo.ooo ool .. 400
Spirit Lake, near $pirit Lake, Iowa. .. BN P T ... 200
Applicants in KAnBas. .ccvieinmeeneimoeecianeioacaeenlo . H8
X Kentucky. -[- . . 158
Lake Mingo, near Nicholasvill D] R .. 54
Nolan and Valloy creoks, near Glendale, Ky........o.oodboii i . 18¢
AppHeants In MisB0UIT - «eeeeneeanecnnerememmorammesenmafoeaiii o fll .. 50
i New Mexico....... F R ... 25
Mo]:nnqu Creek, near Lexington, Ohio. .. . : 70
Maloning River, near Leavittaville, Ohio.....cooooennills . 400
Lonf; Lake, noar ARron, Ohio...ceeeeereeececeensnananailon . 25
Mud Lake, near Hudon, Ohio. ...ceeeeeeeeeeneennaneeaadloaiiiiiio e 25
Tawawa Lake, near Sidney, Obio.........oo.oooeaaa il 50
White, Clay, and Porcupine crevks, near I’ine Ridgo | |
Indian Ageney, S.Dak..ooo.oo i e eeeeeeeeeeeas L veriieaeas 41
Beaver Creek, near Huntingdon, Tenn..........coeeenn. A [P 150
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Details of distribution—Continued.

Fry. Adults and

Disposition. Eggs. yourling,

Pike perch (Stizostedion vitrewm):

Pike River, in Minnesota..................

Applicanta in Illinois............. ...

Chain Lake, in St. Joseph Count&’. Ind......

Chamberlain Lake, in St. Joseph County, Ind. 200, 000
Riddlo Lake, in St. Joae{:h County, Ind..... 200, 000 ;
Clear Lake, in St. Joseph County, Ind. .. ..... 200, 000
Notro Dame Lake, in St. Joseph County. Ind. 200, 000
Hudson Lake, in Laporte County, Ind. 2, 000, 000
Bear Lake, near Albion, Ind.... 200, 000 ;.

Private Lako, near Albjon, In¢
Lakoe Wawasseo, near Cedar Beach, Ind
Pine lLake, near Laporte, Ind. ..
Cedar River, near Waterloo, fowa...... T
Small Jakes near Iron Mountain, Mich.
Poplar River, in Lako County, Minn
Sandusky River and tributaries, pear Upper Sandusky, |
S T S L L LR E R R L L L TP PP PP PP PR 500, 000
Lake Erie, near Rattlesnake Island, Ohio.. R
Pundcrson Pond, near Burton, Ohio
West Branch of Susquehanna River, in Clinton County, |

300, 000

500, 000 .
|

Plleonnareenaeen e eeeneaaneans e 4,400,000 ..........
Wost Branch of Susquehanna River, in Lycoming | |
County, Prio.ooieeiiiiaaiiaeiions sememcemsciiioaiaias . ! 1, 000, 000 ..
Sinnemahoning Branch, in Cameron County, Pa.. H 200, 000 .
Mouth of Bald Eagle Creck, in Clinton County, Pa. . 400, 000 ..
Tennessee River, near Knoxville, Tenn.. 500, 000 .
Loudon, Tenn......... 400, 000 .
Clinoh River and other streams, near Luttrell, Tenn....joooooaai... 400, 000 |
Tennesscs, Clinch, and Imory nivers, in Roano County | i
LIS 1) e R R AR e ceeeecicaann 500,000 ..........
French Broad, Holston, and other streams, in Jofforson |
Connty, LI ¢ oottt et ae i aea ottt ettt 500,000 |..........
Little River, Little Tennesseo River, and other streams, |
in Blount. County, Loun 500,000 .. .......
Powell River and other streams, in Campbell County, , :
LAY 1 W et 500,000 ._........
Clinch River and other streams, in Anderson County, |
Tenn...... feeeeeneeesecessenseanasacacsestonsetanoanaens eacsseseroans 500,000 ..........
Emory, Obeds, and other streams, in Morgan County,
TOII - ceeeeaeeesanmmaacanneeacesocaasanasannnaneancesns 300, 000
French Broad and Pigeon rivers, in Sevier County, Tenn.|. 500, 000 .
Now River and tributeries, in Scott County, Tenn....... .. 400, 000
Boaver Creck, near Huntingdon, Tenn....ooooo0 oinine tiiniiieiinifiieanneenn '
Lakes of the Wausaukeo Club, near Amb 500, 000 ...
Lake Superior, near Suporior Lntry, Wis 4, 00U, 00O
Sea bass (Serranus atrariug):
Vineyard Sound, off Massachusetts coast..........cooeeiifonniieiiiaen. 1,189,000 |..........
Whito bass (Ioccus chrysops):
Applicants 10 TIHDOI « . coemnnniinniieeieiaei et 41
Chicago, Burlington and Quincy Company’s pond, near H
Galesburg, 111 . . iaaiiill 30
Lake Wawassce, noar Cedar Buach, Ind. 250
- Pino Lako, near Lupurw, Ind............ o0
Upper Towa Rivor, near Docorah, lowa....... 100
Maquoketa River, near Strawborry Point, Jow 105
Turkey River, noar Cresco, Iowa. .. ' 200
Cedar River, near Waterloo, Iowa. ... 500
Spirit Lake, noar Spirit Lake, Towa.. 75
Applicants in Kontucky.....c.cooo.oo.. N R 39
bite Clay and Porcupine crecks, on Pine Ridge Indian
Agency,S.Dak........ TR STt RO ERa 40
Beaver Creek, near nntingdon, Tenn...... RTTTEETRTTTN PP s 150
Black bass (Micropterus dolomicu and M. salmoides):
Cook Croek, near Florenee, Al .. .ooo.oormmn i e 200
Blackfish Lake, in St. Francis County, Ark. 200
Arizona Fish Commission. ceeeeeeee 138
Applicants in Arkansas. .. 295
Colorado. cocveenoncnannanee b
Lako Saltonstall, near East Haven, Conn. . : 200
Deluware Fish Commission....cooooonceeeans 1,000
Brandywine Creok, near Wilmington, Del. . 480
Applicants in District of Columbia........ 850
Goorg:in .............. 281
Boise Rivor, noar Boise, Idaho. 1,507
Applicants in Illinois......... 845
Chicago, Burlington aud Quincy
pond, near Galosburg, Il ............... - . 460
Grays Lake, near Do Nicos Lake, I1l.. . . . 100
Deop Lake, near Lake Villa, 111..... - A A 100
Sni River, near East Haunibal, TI1. .. R . 1,300
Island Lako, near Waterloo, Ill. .. 616
Lake Bartlett, near Watorloo, Ill. ... 825
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Details of distribution—Continned.

Disposition. Eggs. Fry. : A)‘l:ﬂ%;:‘;d
Black bass (Mieropterusdolomien and M, salmoides)—Cont'd. '
Schorr Lake, near Waterloo, 1Moo oo oo, een ' 325
North Fork Creek, nexr Danville, Il 90
Applicants in Indiana . 200
Lake Maxinkuckee, near Marmont, Ind. 1, 190
Lako Wawassee, near Cedar Beach, Ind. .. . 582
Pine Lake, near Laporte, Ind........ ... .. 100
Upper Towa River, noar Decoral, Iowa..... . 200
Maquoketa River, near Strawburry Point, Iowa .. 385
Turkey River, near Cresco, Iowa....o.oo........ . .. 200
Wapsipinicon River, near Independence, Towa. . 300
Cedar iii\'or, near Cedar Rapids, fowa......... . 1, 400
Waterloo, lowa . 1, 500
Spirit Luke, near Spirit Lalke, Tov 685
RReservoir near Cresco, Iowa. 150
Applicantsin Kansas. .......... .. 1, 450
Walnut River, near Ildorado, Kans. el .. 200
Applicantsin Kentueky............. .- . 856
Lako Mingo, noar Nicholasville. Ky.......... . 200
Nolan and Valley Crecks, near Glendale, Ky ... LN .. 177
Applicants in Lonisiana.... ... .. AN - - 300
Maryland.....ooooiiiiaa... . . 1,088
Tlank Ridgo Run, nenr Leonardtown, Md. 1, 000
Totomac River above Great alls, Md. ... 400
below Great Falls, Md 500
Principio Creek, near l’rinvi)l;io, Md. 150
Patuxcnt River, near Laurel, Md.... 1,000
Piscataway Creok, near Stony Point, Md.. 1,000
Nine Mile Pond, near Springlield, Mass. .. 640
Lake Brovoort, near Moran, Mich..... 300
Railroad Lake. near Wingleton, Mich. . 225
Mill Lake, near Wingleton, Mich. ... 145
Littlo Clam Luake, near Cadillac, Mich. . 300
Big Clam Lake, near Cadillae, Mich. . 300
Applicants in Mississippi.......... i 275
Missourl ...... : GO0
Indian Creck, near Neosho, Mo . 118
Applicants in Now Jersey ... H 475
Ovorpeck Creek, near Leoniay N« .. 120
Upper Millstono River, near Princeton, N, 150
Applicants in New Mexico.......... 1, H80
Now York........ 350
Honing Creck, near Ashevillo, N. C.. 65
Applcants in Ohio....... ........ 630
Mahouning River, near Warren, Ohio. 150
Muskingum River, near MeConnellsville, Ohio. . 200
Mohican Creek, near Lexington, Ohio......... 250
Rocky York, near 1illshoro, Ohio... 50
Bass Lako,near Chardon, Ohio.... 350
Punderson Lake, ncar Burton, Ohio. 225
Long Luke, nour Akron, Ohio....... 100
Mud Lake, ncar Hudson, Ohio. 250
Tawawa Liake, near Sidney, Obio...... 250
Willametto River, near Salem, Oregon. . 500
Applicants in Pennsylvania..... ... .. 1,425
Mauryp Dam, near Shenandoah, I 15
Loyalhanna Creek, near Latrobe, Pa.. 400
IKriders Dam, near Anoville, Pa. .. 300
Biedwell Pond, near Seranton, Pa. 350
Brandy wino Creek, near Chadds Ford, Pa......... . 100
Branch ol Brandywine Creck, near Honey brook, 1% . 400
Brandywine Creck, near Readivg, Pa...oooooo . . . 480
Pioga River, near Lioga, Pa...... ... 150
Keeley Lun, near Shenandoah, Va.. . 400
Allegheny River, near Kittanuing, Pa oo 200
West Branch ot Susquehanna River, noar Lock Ia
I . e it iiiereneeccssectcsaticacacttcecctaasccnsconsoliracoctcncssis cocnireantanns GOV
Susquebanna River, near Harrisburg, Ta.. . 1,185
Kronch Creek, neur Rapid City, 8. Dak......... eeeeee]en e |, 165
White, Clay, and Porcupine creeks, on Pine Ridge In- |
dian Agency, S DAK. . .ooonmreazon s et ieeeee L .. . 400
Beaver Creck, near Huntingd - 500
Private pordain Texas.............- eee 2,275
Cisco Water Company’s Lako, near Cisco, T'e | 110
Como Lake, near Fort Worth, Tox.......-... H 100
Railrond reservoir, near Coal Mine Junction, | 100
Mill Pond, near Mineola, Tex.....coeveeee-n- 100
Cypress Bayou, near Jotlerson, 400
Applicants in Virginia.............. 780
Broad Run, in Loudoun County, Va. 1,000
Tive-acre Lako, near Mapassas, Va. .. 300
Mountain stroams, near Cleveland, Va.. - . 200
Powhick Creek, near Lorton Valley, Va...... I . 100
Aquin Creck, near Staflord Court-House, Vi .ovees ceaeaaleeena o, [eerieeiieens 200
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Details of distribution—Continued.

Disposition.

Black bass (Micropterus dolomienw and M, salmoides)—Cont’
Walker Little Creek, noar Pulaski City, Va...
Goose Crock, in Loudoun County, Va..
Occoguan River, near Woodbridge, Va..
Appomattox River, near Blackstone, Va..
‘Anna River, near Ashland, Va
North River, near Loxington, Va..
Sounth I'ork of Holston River, near Marion, Va.
Jackson River, near Codar Creck, Va
Cow Pasture River, near Long Dalo, Va
North River, near Goshen, Va
Craig Creok, near New Castle, Va..
Occotink Croek, near Occotink, Va.
Neapsico Creols, nour Freestono, Va..
(%unnti(:o Creok, near Quantico, Va
Reed Creek, near Wythoeville, Va..
Applicants in Washington

sravelly Lake, near Lako View, Wash. .
Liberty Lake, near Spokane Tralls, Wash
American Lake, noar Tacoma, Wash.
Clear Lake, near Clear Lake, Wash ..
Clear Lake, noar Medionl Lako, Wash
MeDouald Lake, near Cedar Mountain, Wash
Deer Lake, near 3.oon Lake, Wash
Loon Lake, near Loon Lake, Wash
Applicants in Weat Virginia
Gauloy River, near Camden, W.Va
Lake Geneva, near Lalko Genova, Wis.
Chain of Lakes, near Wanpaca, Wis. .
Lake Beulah, near Lako Beulah, Wis...

Crappio (I’omoxis annuluris and 1. gparvides)
"Arizona Fish Commission..ooooooioiiiieeiiinn
Applicants in Colorado
TBoiso River, near Boise, Idaho. ..
Applicants in Illinois
Chicago, Burlingten and Quiney Company’'s ponds, ne

Galesburg, 111
Sni River, near Last Hannibal, Il1..
North Fork Creok, nenr Danville, ik ..
Lako Maxinkuckeo, near Marmont, Ind.
Lake Wawagses, near Cedar Beach, Ind .
Pino Lake, near Laporte, Ind ..
Maguokota River, near Strawb
Cedar River, noar Waterleo, lowa.
Spirit Lako, near Spirit Lake, lowa.
Reservoir near Creston, lown
Applicants in Koentucky
Lake Iirevoort, near Moran, Mich..._.
Little Clun Lake, noar Cadillae, Mich
Big Clam Lako, near Cadillac, Mich. ..
Applicants in Minsouri. . . ceen

Ohio
Muskingum River, nonr McConnellsvills, Ohic
Rocky Fork, near Hillsboro, Ohio
White, Clay, and Porcupine eree
dinn Ageney, 8. Dale ...
Beavor Crosk, near Huntingdon, Fenn
Juckson Creek, near Codar Creek, Va...
Cow Pasture River, near Long Dalo, Va
North River, near Goshen, Vi
Craig Creck, near New Castle, Va.
Doer Lake, noar Loon Lakoe, Wash..
Chain of Lakes, near Waupaca, Wis.cooooooenono.

Warmouth bass (Ohanobryttus gulosus):

Arizona Fish Commission
Applicants in Tdaho
Boiso River, near Boise, Idaho...
Applicants in Illinois

North Fork Creok, near Danville,
Sugar Creck, near Paris, 111
Sni River, near Iiast Iannibal, 111
Chicago, Burlington and Quincy Company's pon¢

Gulesburg. 111
Lake Wawassea, near Cedar Boach, Ind.
Leke Maxinkuckoee, near Marmont, Ind.
Pine Lako, near Laporte, Ind ...
Applicants in Indiana
Cedar Rivor, near Waterloo, Towa.
TReservoir nour Creston, lowa
Spirit Lake, near Spirit Lalke, Tov
Applicants in Kentucky
Luke Reby, nenr Richmond, K
Applicants in Missouri

il

i

1s, near |

| ——
Sirpr Adults and
Yy yearling.

ll.!

200
2,000
1,100

100

100

400

T
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Details of distribution—Continued.

Disposition. !
i
|

Warmouth bass ( Chamobryttus gulosux)—Continned.
Muskingum River, near McConuellsville, Ohio :
White, Clay, and Porcupine creeks, on Pine Ridge In- |

dian Agency, S. Dak
Beaver Creek, near Hur .
Shenandouh River, near Riverton, Va
Jackson River, near Cedar Creek, Va
Craig Creek, near New Castle, Va ..
Loon Lake, near Loon Lake, Wash . ..
Chain of Lakes, near Waupaca, Wis.....oo.... .o .

Rock bass (Awmbloplites rupestriv): |

Applicants in Adabamiv ..ol
District of Columbia .
Georgia.......

(Georgia FFish Commission

Applicantsin Kansas......

Lako Evelyn, ncar Bonner Springs, Kans

_ Mill Creelk, near Alma, Kans.............

Lyons Creck, near Junction City, Kans..

Winnescal Creek, near Pratt, Kans ...

Wild Cat Creck, near Manhattan, Kans. .

Cottonwood River, necar Marvion, Kany ..

Applicants in Kentucky
Maryland..
Mississippi

. Mi-souri ......

Ouuyic River, near Schell, Mo ...

Applicants in New Jersey ......
North Carolina.
Penusylvania. ...

Susquchanna River, near Milton, ’a..

Applicants in Tennessce............
Texas .
Virginia. ..

Local streams near Gladys, Va......

South Mayo River, near Ridgeway, Va .

Reed Creck, near Wytheville, Va. .. .

Sunfish (Lepomniy, sp): |
Applicants in Hlinoig. ...t
Chjcngo, Burlington and Quincy Railroad Company’s |

pond, near Galesburg, I ..o :

Piue Lake, near Laporto, Ind .......

Upper Iowa River, near Decorah, Iowa

Spirit Lake, near Spirit. Lako, Iowa. ...

Turkey River, near Cresco, Iowa ...

Applicants in Kansas...........
Kentucky .
Missouri. ..

Mohican Creek, near Lexington, Ohio

Tawawa Lake, near Sidney, Ohio. ...

W hite, Clay, and PPorcupine creeks, on

Agency,S.Dak. ... ...

Beaver Creek, near Huntingdon, Tenn

Decr Lake, near Loon Lake, Wash. ..o oo,

Pickerel (Lucius lucius) :

Boisoe River, near Boise, Idaho.......oooo oo oo ...

Beaver Creek, near Huntingdon, Tenn ... .. ... ...

Cod (Gadus morrhua):

Massachusotts Bay, off Cape Ann, Mass..

Vineyard Sound, oft’ Massachusetts coast

Mackerel (Scomber scombrus) :

Vineyard Sound, ofl’ Massachuscttscoast ............ ...

Flatfish (P’seudopleuroncctes americanus):

Vineyard Sound, off' Massachusoetts coast................

Lobster (Homarus americanus):

Vineyard Sound, off Massachusetts coast ................

Adulis and
yearling.

222

65
150
202
100
. 107
. . 29
....... B T 305

.............. 1, 40

............................ H56

20, 142, 000
850,500

.............. 288,000 |......._..
.............. 8, 818, 000 |

12,063,000 * 1G5, 235, 800 | 1,486,117
. |

NoTE.—By requost of the California Fish Commission, 100.000 muskellung,o fry wero received from

tho Now York T'ish Commission and travsferred as follows
60,000; Lake Pilarcitos, ncar Millbrae, Cal., 31,000.

: Lake Mercod, near Ocoan View, Cal.,



