REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By W. bt C. RAVENEL, dssistant in Charge.

INTRODUCTION.

The work of the division was under the direction of Dr. T. H. Bean
until May 23, when he resigned to accept the superintendency of the
Aquarium in Battery Park, New York. The vacancy was filled by the
appointment of W. de C. Ravenel, who had been in eharge from October
to May, while Dr. Bean was engaged in inspecting the various stations
and in preparing plans for the exhibit at the Cotton States International
Exposition, he having been appointed representative of the Commission
on the Government board of management.

In addition to the usnal work of the division, which consists of the
general direction of fish-cultural work, including the propagation and
distribution of fish from the various stations, arrangements were per-
fected for the purchase of a carload of eastern oysters in New York
and the shipment of same by express to South Bend, Wash., for plant-
ing in Willapa (Shoalwater) Bay. They were delivered in excellent
condition and transplanted on suitable grounds, under direction of Mr,
C. H. Townsend, assisted by Hon. James Crawford, fish commissioner
of Washington. Eflorts were also made to increase the salmon output
by operating the hatchery on Siuslaw River, and rainbow-trout eggs
were collected at Mammoth Spring, Ark. The Exposition work, which
devolved on Mr. Ravenel at the resignation of Dr. Bean, included the
construction of an aquarium larger and more elaborate than any ever
before undertaken by the Commission, besides the selection and prepa-
ration of various forms of apparatus to be used in illustrating the
work of the Commission.

INSPECTION OF STATIONS.

During the month of October Green Lake Station, Maine, was in-
spected by Dr. Bean. He afterwards visited Leadville, Colo.; Neosho,
Mo.; Quincy, Ill, and Put-in-Bay, Ohio, and submitted reports on the
work of the stations at those places, with recommendations as to
improvements. The results at the Gloucester Station, Massachusetts,
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were so poor—only about 17 per cent of the eggs delivered having been
hatched—that in March the assistant, accompanied by Mr. I. S, K.
Reeves, proceeded to Woods Hole and Gloucester to obtain data for
the comparison of methods and facilities at the two stations. The cou-
ditions existing at the two were found to be entirely unlike in the most
important essentials. At Woods HHole the eggs are taken from peuned
fish, whereas at Gloucester they are collected from fish caught by the
regular fishing vessels on the banks and transported by rail from
Kittery to Gloucester.

The Gloucester Station is at a serious disadvantage with regard to
WaFer—the next most important clement in fish-cultural operations—
as 1t i8 not only likely to be roiled after storms, oceurring at frequent
Intervals during the hatching season, but is also heavily charged with
§edimeut and contains much animal life (chiefly crustaceans) which
Interfere seriously with the working of the hatching-boxes. The hatch-
ery is also poorly lighted. After careful consideration the assistant
recommended that steps be taken to provide storage for brood fish, as
at Woods Hole, and that the hatchery be improved and arrangements
made to filter the water by means of sand and gravel, so as to eliminate
the trouble arising from the presence of sediment, crustaceans, ete.

The importance of regular inspections of the fish-cultural stations
can not be too strongly urged. They should be made at least once a

year by the Commissioner or the assistaut in charge of the Division of
Fish-culture.

STATICN OPERATIONS.

T}le total number of fish and eggs distributed by the Commission
during this fiscal year was 619,915,852, which far exceeds the output
Of‘ any previous year. The same stations were operated as in 1893-94,
With the addition of the one at St. Johnsbury, Vt. This was not com-
Pleted in time for the collection of eggs, but a few fish were hatched
there from eggs transferred from other stations.

Following is a list of the stations operated during the year:
Green Lake, Me.,

Crai | Fish Ponds, Washington, D. C. Du.luth, Minn.
raig Brook, Me, Central Station, Washington, { Quincy, Il

St. Johnsbury, vt, D.C. o Neosho, Mo.

Gloucester, Mags. Bryan Point, Md. Leadville, Colo.

Woods Holo, Mass. Wytheville, Va. Baird, Cal.

Steamer Fish, Hauwk: (Dela- ' Put in Bay, Ohio. Fort Gaston, Cal.
Wware River), - Northville, Mich. Korbel, Cal.

Battory Island, Md. | Alpena, Mich.

Clackamas, Oreg.

DISTRIBUTION OF FISHES.

- The_nuﬂlber of eggs, fry, and adult fish furnished by each of the st;m-
tions is shown in the following table; also a summary of fishes dis-

tributed, arranged by species. This includes 30 species of fish and 1
Crustacean, the lobster,
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Fish and fish eggs furnished for distribution by the United States Fish Commission during

the fiscal year ending June 30, 1895.

Source of supply.

Species. Eggs.

| A (lu(lits
| yea?’ilings.

Green Lake, Me.............

Craig Brook, Mo.............

Gloucester, Masy ............ C

Woods Hole, Mass........... C

Delaware River (steamer
Fish Hawk).
Battery Island, Md

hf)h ‘Ponds, \Washington,

Central Station, Washington,
D. C.

Bryan Point, Md
Wiythoville, 7R

Put-in-Bay, Ohio

Northville, Mich

Alpena, Mich

Duluth, Minn

Quincy, I11

Pi
Neosho, MO..ocvvaenann. ..

Korbel, Cal.:

Clackmnas, Oreg

Landlocked salmon
Hybrid (landlocked-Von Behr)..
Rainbow trout
Loch Leven trout..
Von Behr trout....
Brook trout..........
Lake trout.
Atlantic salmon
Brook trout..........

Flatfish...oooeon...
Lobster..........

Golden teuch
Golden ide.

Black bass. . .. -

Black baes...........
Rock bass

Y

177, 000

ar

Goldfish
Lokeo herr: mg
Whitefish .
Piko perch
Lake trout ...........
Brook trout............
Von Behr trout
Loch Leven trout
Rainbow trout
Steelhead trout
Whitefish
Lake trout
Pike perch.
Whitefish .
Lake trout...

9, 852, 000
-1 5,000, 000
- 30, 000 0uQ.

Crappie
Warinouth bass
White bass
Sunfigh
Yellow perch.....

Brook trout
Rainhow trout.......
Black-spotted trout. .
Loch Loven trout....

uinnatsalmon
Steelhead trout..
Rainbow trout.
Von Behr trout
Silv tir salmon..

3,676, 000
60, 000

Quinnnt salmon.......... Ceeraen |

|20, 808, 000 |.

12, 896, (00
653,000 |...........
47,942,000 |.......
5, 940, 000
71, 000, 000
19, 859, 000

13,932,000

2, 600, 000
80, 168,000 '.
202, 380, 000 :.
447, 50
1, 610, 060
182, 500 .
20,060 .

10, 000
13,000 !
40, 000 .
28, 000, 000
13, 000, 000
11, 000, 060
4,250, 000
18, C0v

500, 000 |
302, 500 :

550, 600 ..
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Summary of distribution.

N N Adultsand m

Species. Eggs. Yry. y.l:}:}-lin Py Total.
Catfish .................. 7,574 7,574
Carp... 33,935 33,035
Tench . 13, 852 13, 852
Goldfish . 16, 590 16, 590
Golllen tench 51 . 51
Golden ide. . 10 10
LT veee| 1,178,000 74,205,000 | 1,000,000 | 76,378,000
Quinnatsalmon. ... Lo L, 3, 699, 000 500,000 [............ 4,109, 000
Silversalnon........o..o.oii L, teerainaan 910, 000 560, 000 1, 470, 000
Atlanticsalmon . ..o oL 20,000 |...... R 186, 241 206, 241
Landlocked salmon.......... .. .. T 20,000 |. 124, G80 144, 680
Stedbead trout ... T 60, 000 3,500 882,000 | 1,355,500
Loch Leven trout ... . 00T 5, 000 10, 000 13,382 28, 382
Rainbove tront......... o000 . 457, 200 89, 350 142, 046 689, 496
Von Bebr tronf ., . 5,000 24, 000 10, 599 39, 549
Black-spotted (rout. . F Y P 1.475 1,475
Brook trout..... 70, 000 408, 500 83,016 500,416
Lake trout .. . 2,100,000 6, 207, 000 1,600 | 8,398, 600
\Ylumlish. .. -.f 5,050,000 | 120,198,000 |............ 125, 248, 000
Yollow pevel ... I T LT T 3,326 3,425
Pike perch.. ... 30,000,000 | 222,180, 0600 273 | 252, 180, 273
Lako herring i 9,852,000 600,000 |.ovu....... © 10, 52, 000
Black Luss. ! 28,233 | 28,243
Rock Lass . 47,519
Warmouth b 703
Suntish . . 218
i 4,368
e 12
- 57,818, 000 « 60, 216, 000
5,940,000 . 5, 940, 000
72,253,000 . 72. 253, 000

2,613,302 | 619,015,852

NOTE —2,047,000 shad fry woro deposited for rearing in the TFish Ponda, Washington, D. C., hut
these figures aro not included in thesummations; also 9,500 hybrids of Von Behr trout and landlocked
salmon were hatched and distributed, but these not lming a t["istln(:t species are not included. .

In nddition to the foregoing there were furnished for distribution, bus lost in transit, 6,200,000 pike-
berch ¢2:y, 1,580,000 pike-perch fry, 1,570,000 shad fry, 328,000 ¢od fry, 6,000 brook-trout {ry, 10.500

ake-trout fry, 4,000 steclhead-trout fry, and the following adults and yearling fish: 307 catfish, 5,860
carp, 1,404 tench, 1,009 goldfish, 8,362 Iandlocked salmon, 17,355 rainbow trout, 365 Von Belir trout,

510 Lrook trout, 900 lalko trout, 26 piko perch, 4,478 black bass, 11,658 rock buss, 387 Warwouth bass,
3 suntish, and 1,307 crappio.

GREEN LAknp STATION, MAINE (E. M. RoBINSON AND E. E. RACE, SUPERINTENDENTS).

Operations were continued under the direction of Mr. Robinson
until November 27 » When he was temporarily superseded by Mr. C. G:
Atkins, superintendent of Craig Brook Station, who was detailed to
assume charge of Green Lake Station pending the appointment of a
successor to Mr., Robinson, and to report on the condition of affairs.
Mr. Atkins remained in charge until January 23, 1895, when Mr. E. E.
Race was appointed superintendent. '

The fry and stock fish on hand at the station at the beginning of the
fiseal year were as follows:

When hatcbed.

1890
1894, | 1893. | 1802 | 180L |, i%toro.

Variety.

Landlocked salmon

.......... cerereenranseenennens.| 140,041 4,056 | 3,376 2
Von Behr trout. ... ...l 11,674 1,140 |.

Loch Loven trout, . ..| 15,678 1,788 |.

Laketroup . .. [111TiIT i 15,000 |-ooeno....

Brook trout
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During July and Augnst the station force was fully occupied in car-
ing for the stock onhand. The losses of fry were comparatively small,
notwithstanding the high temperature prevailing. The lake-trout fry
were moved from the hatchery to Spring Branch in June, but had to
be transferred later on to another spring at Rocky IPond, as the first
one dried up. On September 8 Mr. Robinson reported that by actual
count there were only 2,663 of these fishes left, from which it would
appear that lake trout will not stand as high a tewperature as the

rainbow trout and the landlocked salmon. The landlocked salmon
hatched in 1892, which had been held as brood stock, were planted in
Green Lake in October, it having been found that the number held was
too large for the pound space available. During the months ot Sep-
tember and October the following fishes, resulting from eggs taken the
previous fiscal year, were distributed: Landlocked salmon, 128,042;
Loch Leven trout, 12,612; Von Bebr trout 7,324; brook trout (produced
at Craig Brook Station), 6,803; lake trout, 2,500,

Collection of eggs.—The station being entirely dependent on the cap-
ture of fish from the open waters for its supply of eggs of trout and
landlocked salmon, arrangements were made in August for the erection
of a pound net at Mann Brook for the capture of spawning salmon.
The grounds at Winkempaugh Brook were also inspected, and arrange-
ments made for the collection of cggs there, and new pens and traps were
placed in Great Brook. A force of men was also sent to Branch Pond
to conduct operations. The first salmon was taken on September 19 at
the Great Brook trap, and by the pound net on September 27.

The collection of brood fish from all these sources was disappointing.
At the close of the spawning season the eggs takeu were as follows:
TLandlocked salmon, 164,000; brook trout, 71,750; golden trout (from
Flood Pond), 17,000; square-tailed trout, 2,000; total, 254,750.

From the brood stock of Von Behr and Loch Leven trout 56,700 eggs
were taken during the month of December. These were apparently of
low vitality when fertilized, and died before the close of the year. The
following table shows the number of eggs received at and transferred
from the station during the year:

Localities. ! Species. Number.

Sent from Northville, Mich.........coiiiiieiireseeacccennnes " Lakeo trout.............ooot 100, 000
Sent from Dumfries, Scotland, by J.J. Armistead.. .. Loch Leven trout........... 20, 000

Sent from Wy LhOVILI®, Ve enreonnennnnenaen enarnens ... Rainbow trout.............. i 15,000

Sent to Central Stntiou ‘Washington, D. C.. .. Hybrid landlocked salmon 5, 231
; _and Von Behr.

Sent to California Fish Commission, Sisson, Cal.............. - Landlocked salmon......... 10, 000

The presence of immense numbers of parasites and a quantity of
fungus, which made its appearance in February, necessitated the filter-
ing of the water. To accomplish this, gravel filters were put in the
ends of the hatching troughs and cheese-cloth screens in the supply
trough. The cheese-cloth screens were used only during the day, and
as they became clogged very quickly and had to be changed during the



REPORT OF COMMISSIONER OF FISH AND FISHERIES. 11

night, wire screens were substituted. While the wire screen did not
prevent the mud from entering the troughs, it stopped most of the
parasites. It became necessary about this time to increase the amount,
of water from 5 to 124 gallons, as with the smaller amount it was not
anusual to find a thin scum of ice over the troughs in the morning.
When the feeding of the fish in the ponds commenced, late in April, tho
stock consisted of 90,000 landlocked salmon fry, 19,538 brook trout,
10,352 golden trout, 83,257 lake trout, 5,066 rainbow trout, 7,259 Loch
Leven trout, 4,892 hybrids; total, 220,364,

Arrangements were made to care for the lake-trout fry in troughs in
the carpenter shop, the supply of water being taken from the main
flumne, but as the temperature rose it was deemed advisable to remove
the lake trout and brook trout to a temporary nursery erected a half
mile up the mountain side, east of the spawning-house. In preparing
this nursery it was necessary to place a dam across the brook and to
cut a road through the underbrush. The temperature of the water
in the hatchery reached 71° on May 11, causing a large loss of fry,
especially of those that had not absorbed the sac. The rainbow trout
suffered such heavy losses thatit was decided to deposit the balance(350)
in Green Lake, also the 1,000 hybrid Von Behr and landlocked salmon
and 3,700 Von Behr and brook. At the close of the month the follow-
ing fry were reported on hand: 59,878 landlocked salmon, 14,314 brook
trout, 6,800 golden trout, and 70,416 lake trout. All of the Loch Leven
trout received from Scotland succumbed, owing to extreme heat, not-
withstanding the fact that special efforts were made to save them by
putting them in the temporary nursery.

The temperature of the water during June was normal, and thfa
losses of fish and fry comparatively small. The maximum and mini-
muin air and water temperatures during the year were as follows:

Water. | Air | Water. | Air
1804. —_— 1895, — e T T T
| Max. | Min. ! Max. Min. | Max. | Min. ¢ Max. | Min.
— e el N DO — e—_f———— —
| ; |
Taly oo 0p ] 6 03, 50 | January........ a | | 4w -1
August .o..... .. 773 ‘ 63 87 II 52 i' TFobruary ...-.- .;; ﬁz ; gi —lg
Ochoper % | R I abstatt I 344 L5 22
ctober ......... 464 L
November....... coep | as | 58| 10 | May... R T S T 80 3
December....... 45* ‘ 31 | 50° B I June... 8 624 |‘ &9 54
i | | :

During winter 50 tons of ice were cut and stored, and repairs were
made on the main flume. Considerable work was also done on the
roads leading to the station, and a temporary bridge, 60 feet long, was
built across Great Brook so as to permit of the hauling of wood.

The experience of the past two years has demonstrated the fact that
the temperature of the water at present furnished .the hatchery is too
high during certain portions of the ycar for the successful rearing (?f
lake and brook trout, though the landlocked salmon thrive in it. It_) i8
therefore recommended that steps be taken to secure the spring w’fuch
has been used for supplying the temporary nursery. The water is of
standard temperature, 42° I, and its volume is from 50 to 100 gallons



12 REPORT OF COMMISSIONER OF FISH AND FISHERIES.

per minute. There is another spring on the Government property
between the hatchery and Rocky Pond which should be excavated and
put in condition. The temperature of this is 464°, and by mingling it
with the water from the flume it would undoubtedly suffice for rearing
a large quantity of brook trout.

TFollowing is the list of fish and fry on hand June 30, 1895:

{ Calendar year in which fish wore hatehed.

Species.
1895. i 1894. ‘ 1803, 1 1802, }ff"ff,;’g
_ B LR B
Landlocked 8almMomn ..ccvveeertosrrecctoracesonsocancasens 4,950 ...l 1
Brook trous ...... . 13, 350 | N
.. Tee i

Golden trout 6, 480
Lake trout ..... 61, 539
Von Bohr trout PR PN .
Rainbow trout.......cccvveeeceess vesienes P R [P !

CRralG: BROOK STATION (CHARLES G. ATKINS, SUPERINTENDENT).

The fiscal year opened with the following stock on hand:

Calondar year in which hatehed.
Kind. _____ e —— |. e ———— — _._I...._._.__ N —

1804. | 1803 | 1802. | 1801 | 1880, | 1sss-sa.l 1888.
Atlantic saluon 214, 033 867 '
Atlantic salmon domestxcuwd . 081 1,347 |
Landlocked salmon . . N

Brook trout . ..coovevunn.... 0,370 .:.. :“-

Raipbow trout .......ooiiiiiiiiiiiin e e e

Scotch sentrout. . ......coivviieerierenforerenena ol
Total..eo oot 224, 084

-2,214 l 131 27 K 14 | n

Atlantic salmon.—Of 174 Atlantic salmon collected at Penobscot Sta-
tion in May and June, 1894, 143 remained alive in the inclosure at
Dead Brook on July 1, but by October the number had been reduced
to 71, 38 of which were females. These salmon were purchased con-
jointly with the State of Maine, and of the 415,350 good cggs obtained
from them the United States Commission received 226,350 as its share,
and the State 189,000, Twenty thousand of those belonging to the
United States bommxsmou were shipped to the New York Commission
at Cold Spring Harbor, and the balance were retained at the station
for hatching and rearing. The eggs commenced to hatch in March and
finished in April, yielding 205,994 fry, of which 176,954 survived at the
close of the fiscal year.

The 11 salmon hatehed in 1888, and contined in small ponds over six
years, died during the summer. These were the parents of the three
broods of domesticated salmon which were hatched in the years 1892,
1803, and 1894, respectively. There were 2,159 of them in all at the
beginning of the year, but the number was greatly reduced by two
attacks of disease, one occurring in the summer of 1894 and the other
in May, 1895. The survivors (991) appear to be healthy and vigorous
and will be sufficient for the purpose of artificial landlocking. None
of them are old enough as yet to yield eggs. :
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Landlocked salmon.—From the station’s brood stock, consisting of
remnants of the broqu of 1888-89, which have Leen held in a very
small shallow pond without change of quarters for the past four years,
8,300 eggs were taken in October. As they were of poor quality, only
2,783 fry were hatched from them, and of these but 1,346 remained at
the close of the fiscal year. Arrangements were also made for the
collection of eggs in Toddy Pond, it having first been stocked by the
United States Fish Commission in 1891. An attempt to take eggs
in t?“‘l't pond in 1892 resulted in the collection of only 4,200, but as
:}I]’Z;Z“'&’:;‘i"]:ra(:] 1'0130rted tltta‘t-zmliixlg of a large number of adult fixh
Spawners 007“15 Season 180:3‘—94, it was Delieved t;h‘a)t at least 100
as only 9 ot‘lt‘h ¢ secured. The results wero disappointing, however,
tak v e 40 salmon captured were females. The 12,600 cgges

én were healthy and hatched out 11,887 fish, of which 9,807 remained
at the cud of the year. '

Rainbow trout.—All of the rainbow trout axcept one died during the
‘S?'Zar. The pond in which they were confined has a superficial area of
wz(L)t ?qu.:u'e feet, a maximum depth of‘ about 2 feet, and is supplied with

er fr91|1 the waste of the rearing-troughs, The largest of these
I1t3)l‘0ut weighed 15§ pounds and measured 274 inches in length, 84 in

readth, and 44 in thickness. Wight of the others weighed over i
pounds each, and two over 10 pounds. In a larger pond they would
brobably have lived longer and attained an even greater size. In Jan-
uary a consignment of 24,272 rainbow trout eggs was received from
the Wytheville Station. These produced 20,260 fry, of whieh 11,506
Temained on hand at the close of the year.

Swiss Lake trout.—A case of lake-trout eggs, said to contain 50,000,
was received from Switzerland in March. The package had been
dglgyed by some mischance, and the eggs arrived in such poor con-
dition that only 541 fry were hatched from them, and but 20 of them
were alive at the close of the year.

Brook trout.—In October and November collections of brook trout
eggs were made from fish artificially reared at the station and from wild
fish at Craig Pond, the station fish yielding 8,500 eggs and the others
16,000. The collection at Craig Pond was in the nature of a reconnois-
sance, the fish being taken on the spawning beds by means of a trup
constructed with stakes and nets. Of 20 taken, only 13 were adults,
and 9 of these were females. In addition tothe collections made at the
station a consignment of 49,480 eggs was received from the station at
Leadville, Colo., and 61,145 fry were hatched from these and the
station stock. The fry suffered severely during the months of May and
June, and there were only 39,331 on hand at the close of the year.

The Atlantic salmon and trout were kept in troughs and fed as usual
on maggots and chopped beef until October, when 7,207 trout wero
distributed to applicants in New England and 177,525 Atlantic salmon
were liberated in the tributaries of Penobscot River, in the vicinity of
the station. Of 10,000 wintered in the troughs, 9,020 were liberated in
the Penobscot in May, the balance being retained.
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The following statement shows in detail the distribution of salmon:

Dato. Where planted. Number.
1894.
Oct. 26 ' Frank Cotton's Brook, tribatary of Alamoosook Lake 5,449
26 ; Meadow Brook, tributary of Alamoosook Lako 5,228
26 | Saunders Cove, Toddy I'ond. . 0,136
27 1 Trundy's Brook, Toddy Pond. 8,543
27 | Sacket Harbor, Toddy Pond....coovvnnenn... 8,290
27 | Luke Harriman's irook, tributary of Loddy 5,164
27 | Wardwell Brook, tributary of Alamoosook Lake... ceeeeiaes 2,262
99 | Stubbs Brook, Buek s Mills. o vuuee e oo 6,474
20 | Little Dead Brook, Bucks Mills. ....oooiiiioiiei ittt 3,330
99 | Meadow Brook, Gilpin, tributary of Alamoosook Lake........ooooiiiiiiaaii.. 8,967
29 | Heart Pond. . .ooieeeiivnrnnianenenee F 10,518
29 | Pearts Stream, Todd§ S Y 8,546
29 | Wardwell Brook, tributary of Alamoosook Lake......cooooveniiaiiii it 5,529
31 | Pearts Stroam, Toddy Pond..ccoon it iiiiaa ettt 8,304
31 | Charles Harriman's Brook, tributary of Toddy Pond. .. .....coieiemmnania 5,613
31 | Luke Harriman's Brook, tributary of Toddy (17111 S 2,808
Nov. 1 | Dead Brook, tributary of Narramissic Rfver...........oooieeiiiiaini. 8.943
1| Toddy PODM. ceeoteennnniaeneieeern o teiaiaaaiataieee s ottt 12, 862
1 | Gully Brook, tributary of AJAamO00800K LAaK6. . oveenceeaoniaamaeaaaanaeaaaeiaenns 6,795
2 NRrramiBsio RiVer. .. . c.eeieee e iiiieieeiaaeiearaamtceieaenanirmaaaecaacaaenns 9,732
2 | Saunders Cove, Toddy Pond. .. ... oot i 10, 052
3 | Brier Brook, Gilpin, tributary of Alamoosook Lako...cccveenenniiiiaineeeeeene. 8,409
3| ToddyPond.....ocomanie e .. 6,082
30 | CraigBrook. ...vevvneieireeeommniiiiniii M .- 2,143
30 | AlamooBook Lake. ...overiieiiiaieiiiiianiiiiiieiiiiieeteenas .. 11, 462
1805,
May 13 ..... do.........
) X R do
22 ..... do
24 ..... do
25 5., do
28 |..... do .. 73
TIOUAL = eeneeocensesonsesnnessssecsessssassssarnassnesesssssassnasonceoscas 186, 542

On June 30 the following fish and fry were in stock:

When hatched.

Kind. : s [

1895. 1894. | 1803. | 18082. 1801. 1890. i 1889. l 1888-9.
—— e ———— | ——— | —————, |

Atlantic salmon ........... ¢ 176,954 624 7D N PR [ ! ........ N
Atlantic salmon, domestica: ! |
Laundlocked salmon........ : |

Brook trout
Rainbow trout............. J

Scotch sea trout . ...ooeeeecinens
Swies lake trout .....cceceevennn-

243, 714 840 | 1,087 50 22 ‘ ........ | 1 | 5

During the summer and fall of 1894 considerable attention was given
to the problem of growing live food in artificial ponds for young fish,
Entomostraca formed the most important subject of these studies and
efforts, but several other kinds were cultivated also, and one species
of Polyphemus became so abundant at one time as to incite the hope
that a solution of the problem was near at hand. The supply was
soon exhausted, however, and though no marked success was attained
with any of the species handled, it is still deemed advisable to continue
experiments in this line. The production of maggots for food is partic-
ularly valuable from the fact that it becomes possible to utilize in this
way a great deal of material that would otherwise be lost. An excellent
food was obtained from the carcasses of disabled or worn-out horses
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purchased at the rate of 1 cent per pound for what they would dress.
Blood was also utilized by mixing it with cheap flour or meal and cook-
ing into pudding, which was ground up before being fed. This was
not taken very readily by the fish, however, and they did not appear to
thrive so well on it as upon meat or maggots. LExperiments were also
made with canned herring spawn, shipped from the station at Havre
de Grace, Md. The rainbow trout fry ate it readily and throve upon it,
but the salmon and brook trout did not appear to relish it. The total
amount of the various kinds of food purchased during the year and
cost of same are shown by the accompanying statement:

Kind of food. { Pounds. l Cost.

Butchers' offal........o.oueniiiii i e reiieeeieereteeeaaeananas 3,765 $57.96
Refuso moat. .. 3,655 51.06
Blpod ........ .. 2,720 | 30.17
Middlings . 884 13.24

lour...... . 231 | 3.00
Shorts....... 50 ) .63
S (2 DUBNEIBY <. ot it e | 1.50
Horseflogh...... 7,249 72,80
Beef carcasses............... Lol j 1,608; 16.08

B PPN {20,002 £46.56
1

This added to the miscellancous expense for trucking, ete., amount-
ing to $76.40, makes the total cost of fish food for the year $322.96.

The maximum and minimum temperatares of the air and water, taken
at 2 p. m. during the year, were as follows:

| Water.
Alr.
Montk, Hntcl;g‘\ii, wost! Hem}“(:ltl'“rl)‘orth Suow. | Rain.
__hia(__}—hil_"“| Max. | Min. | Max. | Min.
. | Inches. | Inches.
1894—July......... e . 93 58 76 70 70.5 2
August ... 85.5| 59 3.6 06.6! 70
September. ... 82 | 57 08. 62 66.5
g_ctober ........ 66 | 42.5 62 1 53 61
Dg(':'eo‘r:ll::: ..... 36.5 ’ 16 54 | 365 6; .
« December ..... 48.5| 12 38.5 43 42.5
1895—‘;‘lmunry 4.5 8 355 325 38
I‘elmmr 37 —4 35.5 | 32 38
{arch. I ots] %°, msi 48
April 63 . 3.5| 5L ! 35| 52
May 89 43 68 | 60 66 |
June..... ... .U 86.5 63 74 61 69
|
—_—

ST. JOUNSBURY 3TATION, VERMONT (J. W. TiTCOMB, SUPERINTENDENT).

During the previous fiscal year a dam was built across Sleeper River,
trees were cleared away from the line of the proposed water pipe, spring
brooks were ditched and bridged, a driveway was built to the railroad,
a side track constructed by the St. Johnsbury and Lake Champlain
Railroad Company on the west side of the station property, and grading
was doune for a site for the superintendent’s house and stable. The
stable was completed May 19, 1894, and at the closc of the fiscal year
the hatchery was nearly finished. On August 1, 1894, the building was






