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:
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' ! 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.
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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






