REPORT ON THE PROPAGATION AND DISTRIBUTION OF
FOOD-FISHES.

By W. prC. RAVENEL, -Issistant in Charge.

INTRODUCTION.

The work of the Division of Fish-Culture, prosecnted on the same
general lines as in past years, is shown by the following abstracts of
reports of the superintendents of the various stations. The same sta-
tions were operated as in 1896, with the addition of those at Manches-
ter, Iowa, and San Marcos, Tex., which were completed in December.
The output of salmon fry was largely augmented by the establishment
of auxiliary stations at Battle Creek, Cal,, on Salmon River, Oregon,
and the Little White Salmon, Washington, which were operated in
conjunction with Baird and Clackamas stations. During the year all
the stations in New England avd on the Great Lakes, as well as those
at Wytheville and Quincy, were inspected by the Commissioner and the
assistant in charge of the Division of Fish-Culture.

The shad work on the Atlantic Coast was also largely increased, and
steps were taken to investigate the rivers along the South Atlantic
coast with the view to the establishment of auxiliary stations, Onthe
New England coast, in addition to the operations conducted at Woods
Hole and Gloucester, the Grampus and Fish Hawl were utilized during
May and June in collecting lobster eggs off the coast of Maine. The
crew of the Grampus also rendered material assistance in the cod work,
collecting eggs for Gloucester Station from fishing vessels at Kittery.

TFrom the experience gained the past season it is believed that a
cod-collecting station can be advautageously established at Plymouth,
Mass., and if successful it will obviate the necessity of penning brood
fish at Woods Hole, materially reducing the expense of that gtation.

During the fiscal year 586,144,000 fish and eggs, embracing 30 species
and 1 erustacean, were distributed from the following stations:

Green Lake Station, Me.
Craig Brook Station, Me,
St. Johnsbury Station, V.
Cape Vincent Station, N. Y.
Gloucester Station, Mass.
Woods Hole Station, Mass.

Steamer Fish Hawk (Albemarle Sonud,
Delaware River, and Cusco Bay).

Battery Island Station, Md.
Bryan Point Station, Md.

Central Station, Washington, D. C.
Fiia)h C()ommission lakes, Washington,
1

Wytheville Station, Va.
NVill

i Put-in Bay Station, Ohio.

| Northville Station, Mich.
Alpena Station, Mich.
Duluth Station, Minn.
Manchester Station, Iowa.
Quiney Station, 111,
Neosho Station, Mo.
San Marcos Station, Tex.
Leadville Station, Colo.
Bozeman Station, Mont.
Baird Station Cal.
Battle Creek Station, Cal.
Fart Gaston Station, Cal.

i Clackamas Station, Oreg.
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A comparison of this season’s work with that of the previous year
shows a gratifying increase in the output of fry of most of theimportant
commercial 8pecies propagatéd, such as shad, salmon, lake trout, lake
herring, cod, quinnat salmon, Atlantic salmon, flatfish, and lobsters.
The distribution from the various stations was made as in past years
by station employees in neighboring waters and by means of the four
cars owned by the Commission. Owing to the increased output of th.e
various species it became necessary during the spring to hire an iydfib
tional baggage car from the Pennsylvania Railroad Comnpany to assist
in the distribution of shad.

The total mileage traveled by the cars and messengers while engaged
in the distribution amounted to 206,615 miles, 84,892 of which were
free. The only accident which occurred during the season was at San
Francisco, where a freight train collided with car No. 3. The car was
repaired free of expense to the Commission by the Southern Iacific
Railroad Company.

Oar No. 3 was utilized as a temporary hatchery on the St. Johns
River, Florida, during February, March, and April. At the opening
of the Nashville Ixposition in May car No. 4 was detailed for the col-
lection and transfer of marine specimens for the exposition.

Many changes ocemrred in the persounel of the messenger service
during the year, the most important being the promotion of Capts. R.
S. Johnson and G. H. Lambson to the superintendency of the stations
at Manchester, Iowa, and Baird, Cal., respectively.

GREEN LAKE STATION, MAINE (E. E. RACE, SUPERINTENDENT).

The stock of fish on hand having been distributed during the month
of June, the time of the station force during the summer was devoted
to the improvement of the water supply, construction of ponds, and
general repairs and improvements to the buildings and grounds. The
majn flume from Rocky Pond to the reservoir, 6,800 feet long, was
thoroughly overhauled and arrangements were made to run the water
from the flume direct to the hatchery instead of accumulating it in the
reservoir as heretofore.

The old ponds between the hatchery and reservoir were condemned
and partly refilled, the two back of the hatchery were rebuilt, and five
new ones were constructed. The old ponds were 20 feet wide by 353
feet long, the new ones 163 feet by 383 feet. A 2-inch pipe was laid from
the hatchery'to a spring on the side of the mountain, furnishing an
increase of 25 gallons of water per minute during the dry season, at a
temperature of 43°. During the spring months the amount obtained
from this source is much larger.

The usual arrangements were made for collecting eggs from wild fish
in Green Lake, Manns Brook, Great Brook, Winkempaugh Brook, Pat-
ton Pond, and Boggy Brook. The first landlocked salmon was captured
September 17 at Manns Brook and the first brook trout September
29, The run of golden trout at Floods ’ond commenced November 1
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and continued until November 16. The fish taken were held in traps
in Great Brook, I'loods Pond, and Patton Pond until their eggs had
matured. The brook trout commenced spawning October 17, the
salmon on October 19, and the golden trout November 3. Thelast eggs
secured from the salmon were on November 17 and from the golden
trout on November28. The following table shows the number of brook
trout, landlocked salmon, and golden trout taken in the various traps
aud the number of eggs obtained from thein:

| Landlocked |
l salmaou, y
1
1

Brook trout. ! (GGolden trout,
Body of water. i i

Eges.

! Fish. | Egus. | Fish. [ Egge. . Fiah, |
e Y RO e -
|
GrOON LaKC. . e veeeerieiiineaneeeaeaanninon o1 27,760  12) 16500 1........ | S
Wizkewpangh Brook 491 91,500 211 147,202 '........ [oommnnnns
Flyeds Pond........... 41 10,000 371 8,000 90 | 82, 000
Patton Pond.. ...........cooiaill. P 4, 5, 200 110 | 114,000 :-....... freeeeeeee

TOLAY <o eeeeaeeemeeaeeememnnnen e ) w1 | 324,400] 470,
1

285, 702 [ 90
! . .

In accordance with the usual custom, abt the close of the season the
adult ish were Teturned to the waters from which they were taken. A
number of ripe fewale salmon collected at Floods ond yielded 12,000
eggs, but as no males were captured an effort was made to fertilize -
them with milt forwarded from the Green Lake hatchery in an air-tight
jar, which was held for thirty-six hours after its receipt. Fertiliza-
tion was apparently accomplished and the eggs were forwarded to the
hatchery, but after remaining in the troughs for some time they all
tarned white and were thrown away.

Daring the fall the following shipments of eggs were made from the
station: Of the landlocked salinon, 82,000; quinnat salmon, 30,0005
brook trout, 40,000; golden trout, 10,000.

The following consignments were received: From Battle Oreek, Cal,,
1,000,000 quinnat-salmon eggs; from Fort Gaston, Cal., 50,000 steelhead-
trout eggs, and from Craig Brook, Me., 50,000 Atlantic salmon oggs.

The quinnat-salmon eggs arrived in excellent condition on December
17, and commenced hatching February 22. ‘They finished by April 10,
the total loss, including the number found dead on arrival, amounting
to 75,500, The fry resulting from them were held until the absorption
of the sac and then planted in the tributaries of Union River. The
steelhead eggs arrived in very bad eondition, and had finished hatching
by May 18. Ouly 9,335 young fish remained on hand at the close of
the year as a result of this shipment, The Atlantic-salinon eggs com-
menced hatching on March 20, and after a distribution of 33,000 of the
fry during the month of June there still remained 16,220 at the close
of the year. These were placed in the reservoir to be reared for brood
stock. By April 25 all of the landlocked-salmon, brook-trout, and
golden-trout eggs had hatched, the losses during incubation being com-
paratively small. A sudden rise in temperature during the mouth of
June necessitated a partial distribution of the stock, and at the close
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of the year there remained on hand 131,141 landlocked salmon, 16,220
Atlantic salmon, and 9,335 steelhead trout.

1Taving decided to discontinue the distribution of Von Behr trout,
the 769 brood fish on haund in the fall were turned over to the fish com-
missions of Maine and Vermont. While the flume was being prepared
during the summer it was found impracticablé to provide ponds for the
landlocked salmon that had been reared at the station, and, in view of
the fact that they were about 6 years old and had never produced
healthy eggs, it was determined to liberate them in Green Lake. There
were 2,164 of these fish, varying from 1 to 3 pounds when liberated.

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

During the year two large, deep ponds were constructed on the flat
alongside Alamoosook Lake for the purpose of continuing the expori-
ment of rearing Atlantic salmon under domestication and for domesti-
cating such species as the steelhead trout, landlocked salmon, and
quinnat salmon. These ponds are each about 3,750 feet in area, and
the expense of building them was $679. In addition to a number of
minor improvements to the buildings and grounds, the old wagon-house
was moved and repaired, a stone bridge was built across the brook, two
gravel breakwaters were constructed to protect the boat-landing, the
fly-house was transformed into a hatchery for the purpose of caring for
the quinnat-salmon eggs transferred from the Pacific Coast, and a new
stand of troughs was erected for holding the fry. An aqueduct 700
feet long was also constructed in order to convey the water supply from
Craig Brook to the above-mentioned stands and hatchery.

At the beginning of the year there were on hand the following fry,
hatched the previous spring:

Atlantic salmon ................ 244,405 | Swiss lako tront..ccoeioieernnn 46,796
Landlocked salmon . ___......... 11,033 | Von Behr trout. .......ccc.ouun 487
Quinnat salmon ..._............ 7,796 | Scotch sen trout..._............ 1,337
Brook trout........ocooceeeonn. 2,668 | Stoelhoad trout .....covevceanns 12,511
Rainbow trout ................. 12,778

American lake trout............ 38, 965 Total ..o i e 378,776

During July 3,315 steelheads were liberated; the remainder of the
stock was carried through to October, when the fish were counted and
distributed with comparatively small losses The food given was the
same material usually employed—chopped liver and other butchers’
oftal, the flesh of horses, and maggots reared at the station. A small
quantity of herring roe was also used and appeared to be acceptable
to the quinnats, though it was not readily taken by the Atlantic salmon.
As in former years the food most readily caten was the maggots, which
were given alive. This year for the first time a large number of fry
were kept in the ponds, and although the losses were slightly heavier
than heretofore, these fry did remarkably wéll and outgrew the trough
fish. In all, 102,265 Atlantic salmon and 8,122 steelhead trout were
transferred to the ponds; three months later 91,017 Atlantic salmon:
and 7,398 steelheads were removed, showing a loss of 11 per cent on the
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salmon and 8.9 per cent on the steelbeads. The loss in the troughs
amounted to 9.1 per cent, 143,374 salmon being taken out at the expira-
tion of seven months, It is probable that the loss on the trough fish
during the three months that the others were in the pouds did not
exceed 3 per cent, but in point of growth the pond tish were far supe-
rior, the pond salmon in the fall averaging 101.1 grains against a mean
of 45.8 for the trough fish. These figures were obtained by actually
weighing the fish,

A summary of the result of rearing fry to the y earling stage from eggs
collected in the fall of 1893 is presented below in tabular form:

\k l ] ] ] Percentage—
'\ I TDV\X 8- (”’————’-—— 3
. Number | Number On hand | On band maining | Of fish
Kind. - ! June 1 July 1 4 . remain-
of vggs. | hatehad. : t | oat fall Of eggst Of fish
} 1890, 18, count. laid &t’t.! hatched. nil‘l]go
} I June t.
I T e R . _

Atlantic valuon - ... . 273. 008 i 274,138 zag, g1 | 244, 405 | 234,083 1 85.4 | 8.7 89.1
uinnoet salmon. ....... h é 8,248 , 90 t 7,407 88.7 89, 95
%undlocked salmon. ... ]8’, 883 l 18,730 12, 464 11, 033 10, 889 51.1 58.1 87.3
Brook trout...... 7,120 l 0, 304 2,720 2, 668 2,219 3.2 34,8 81.4
Rainbow trout. 25,485 | 25,877 13,303 12,7178 11,851 45.7 45.9 87.0
Swias lako tron b1, 802 l 51, 294 49, 803 46, 796 41, 130 7.3 80.2 |° B2.6
Von Behr trout .. PN 7,371 ¢, 652 5,978 487 653 8.8 \ 0.8 10.9
Luketrout...ceevveeee. | 43, 460 I 42, 906 40,112 | 38, 065 ] 10,411 23.9 | 24.3 25.9
| 437,500 | 433,735 | 396,163 II 364, 028 ) 319, 343 l 7201  73.6 } 0.6

i ; ~ |

Atlantic salmon.—During the previous June 677 brood salmon were
collected and released in the inclosure at Dead Brook; and, with the
view of increasing this stock, a trap was coustructed early in August
near the Bangor Dam in order to stop any salmon that might ascend
the river to spawn in the fall. This dam, located below the natural
head of tide water, is subject to partial submergence during periods
of high water, It is also provided with a good fishway, but it forms a
serious obstacle, nevertheless, to the ascent of fish, and considerable
numbers were collected there during the season. They were especially
noticed under the wheelhouse of the waterworks at the west end of
the dam, where the trap was located. This trap was constructed of steel
and wood, as offering the least resistance to the constant heavy current,
being formed like a pound in an ordinary weir, with a V-shaped entrance
and a wing running obliquely out into the river. It was secured by
bolts and numerous guys in the ledge forming the bed of the river, and
was provided with halyards by which it could be drawn up for inspec-
tion or hauled down for work. The trap proved to be well adapted for
the purpose, as the salmon passed in readily and were removed without
difiiculty or serious injury. The work of construction was quite ardu-
ous and consumed more time than was anticipated, as it was not ready
for operation until August 12, when the water temperature registered
790. It had also become very muddy from the operations of a contractor
who was putting in a cofferdam preliminary to some improvements to
the waterworks. Under these adverse circumstances very few salmon
were taken; but the conditions improved later on, and 8 were secured
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on August 27, making a total of 33 eaptured by the trap. These were
placed in the cars and towed to Orland, whence they were transferred
to the Dead Brook inclosure, 26 of them being delivered alive.

It appears that salmon do not congregate in large numbers at mid-
Summer, and, moreover, it is very difficult to transfer them at that
Season to the inclosure, which is 30 miles distant, on account of the
high temperature of the water. To obtain good results, the trap
should be constructed early in the spring and a retaining pool pro-
vided in the immediate vicinity. ’

During the summer 109 dead fish were removed from the pools,
which should have left 594 breeders, but as a matter of fact only 539
were found, indicating a loss of 25 per cent. Of these, 174 were
males and 365 females, 12 of which yielded no eggs. From the others,
the weight of which aggregated 1,050 pounds, 3,192,124 oggs were
secured, of which the Maine Commission received 496,000, From the
remainder, 490,000 were shipped as follows: To the New York Ilish
Commission, 100,000; to the Connecticut Fish Commission, 100,000; to
U. 8. Fish Commission stations, 100,000; to W. 8. Hadaway, Plymouth,
Mass., 25,000; to the Pennsylvania Fish Commission, 100,000; to the
Adirondack League Club, 25,000; to Awos Ellis, Rangeley, Me., 40,000,

From the balance of the eggs 2,008,766 fry-were hatched, all of which,
with the exception of 390,000, were liberated in the tributaries of the
Penobscot above Oldtown and in streams in the vicinity of the station;
150,000 were planted in the St. Croix River at Vanceboro, and 240,000
were retained for rearing. The Joss on this stock to the close of the
year amounted to 24,442. At the beginning of the year there were on
hand 705 Atlantic salmon which had been hatched during the season
0f 1893-94; of these, 290 were distributed and the balance were placed
in one of the new ponds and retained for domestication. InJ une, 1897,
the usual arrangements were made for the collection of adult salmon,
but owing to the late run only 595 were obtained. The losses during
June were very light, and favorable results are expected in the fall.

From the two lots of domesticated salmon (desceudants of parents
reared in confinement in fresh water) 4,400 eggs of inferior quality were
Secured during November; these yielded 2,167 fry, but only 1,600 of
them survived to the close of the year. Of the pareunt fish there now
remain 41.

Landlocked salmon,—Late in October 10,889 yearling landlocked sal-
mon were deposited in Toddy Pond. These fish resulted from a con-
signment of eggs delivered at the station by a number of citizens who
Were interested in keeping up the supply of fish in that pond. In
November, 1896, the same parties furnished another consignment of
2,352, from which 2,129 fry were hatched.

Other species.—The brook, rainbow, lake, and von Behr trout were
distributed with the other fishes in the fall, the losses being very
slight, except in the case of the lake trout. Ou July 1 there were
38,965 lake trout on Land, as & result of the eggs shipped from North-
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ville the previous winter, They appeared to be very healthy for a time,
but later in the summer they were attacked by a parasitic trematode,
which appeared in large numbers, especially on their fins and jaws.
The mortality resulting aggregated over 26,000, leaving only 10,411 for
distribution in November. No other species were attacked by this
parasite, though all were kept in the same locality and under the same
conditions. A large percentage of fish was hatched from the consign-
ment of Swiss lake-trout oggs received from Switzerland in February,
1896. A few of these were held over and distributed in the spring of
1897, but the bulk of them were disposed of in the fall.

Steelhead trout.—The fish on hand at the beginning of the year were
carried through the summer ‘with small loss, and all of them with the
exception of 200 were distributed during the fall. These were placed
in one of the new ponds for domestication, and 191 of them survived to
the close of the year. From a consignment of eggs received in April
94,811 fry were hatched ; all but 10, 000 of these, which have been retained
for rearing, were dxstnbuted in local waters during May and June.

Quinnat salmon.—The quinnat salmon on hand at the beginning of
the year were the result of a consignment of eggs received from Baird
in December, 1895, They were carried through the summer without
material loss, and in November 7,062 yearlings were liberated in local
waters. During the fall 200 of them were transferred to the aquarium
in Washington and held until the following spring, when they were
sent to Nashville for exposition purposes. Another lot of 200 was
retained at the station until the following June, when they were liber-
ated, with a loss of only 4, in local waters. In December, 1896, a con-
signment of 1,440,000 eggs was received from Battle Creek, Cal. Some
slight mishaps befell them and it became necessary to crowd them
considerably on account of lack of space, but notwithstanding these
adverse circumstances 1,265,594, or 87 per cent, of them hatched. Of
these, 789,000 were deposited in the Penobscot and its branches above
Oldtown, 77,449 were liberated in local waters, and 50,000 were trans-
ferred to the Maine Commission, making a total distribution of 916,449;
250,000 were reserved at the station to be reared and distributed in the
fall, and at the close of the year they were in excellent condition.

The total amount of food used consisted of 42,746 pounds of butcher’s
offal, beef blood, and horse carcasses, the original cost of which was
$592.25, the additional expense of freight and drayage aggregating
$105.97. This large increase in cost and amount of food was due to
the increased number of fish earried; and it was learned by experiment
that quinnat salmon require a larger amount of food than Atlantic
salmon and other fishes.

The stock of fry held for distribution in the fall consisted of 240,000
Atlantic salmon, 2,167 domesticated Atlantic salmon, 2,295 landlocked
salmon, 250,000 quinnat salmon, 1,894 Scotch sea trout, and 10,000 steel-
head trout.
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Following is a record of the meteorological observations made at the
Station during the year: -

Moan temperatures.

B Water. B lt!:lilu Snow.
Date. Alr. Hatchery. | Head of foed:
inside. | trough stand.
Ta.m.2 p.m.; 7a. m, lo pom.i 7 4.1, ] 2 p. . [Inches. ;Inches.
1896—July .ot iiieeeii et | 64.71 l 70.00 | 68.88( 71.77 | 63.56 | 67.3b 6.05 .
August... L] 6102 74.56( 69.28 | 172.23 | 64.06 | 68,40 1.55
September 53.45) 64.88 | 62.78| 65.06| 69.83 | 63.13 6.95
October ... 40.27 | 61.74 | 63.08]| 65.15| 52.18 | 55.00 4.16 |.
November ..p 84.02 | 40.73 | 44.73| 46.15 )| 45.70 | 47.37 4.2 g
December......ccccooueenn... 17.77 ) 27.85| U4.74( 35.45 | 37.92 | 39.20 1,65
1897~January . .. 13.81 26.02 | 38.66 | 34.19 | 86.65| 38.18 1.65 18
February 15.00 | 30.62 | 33.66 | 34.82 | 35.34 | 38.02 1.06 9
March 24.55 | 35.13 | 84.11 85,77 35.87 | 38.87 2.30 144
April. 37.13 ] 50.10 ] 37.95) 40.98 | 38.72 | 43.42) 2,46 )........
May .. 49.14 | 60.49 | 50.77 { 63.06 | 48.70 | 52.87 | 3.90 [........
JUNO vt ieresienieeaans 65.64 ; 65.77: 68.71 1 60.92! 54.680 | 57.82 3.00

;- | ; I . , ........

S1. JOUNSBURY STATION, VERMONT (J, W. TrrcoMBs, SUPERINTENDENT).

A special appropriation for increase of the spring water supply,
counstruction of reservoir, and general improvement to the grounds
having been provided, the work was undertaken early in the summer
under the direction of the superintendent. In order to increase the
water supply, the springs on the station property were developed by
excavating ditches into the hillsides. These were lined with 3-inch land
tile, laid on hemlock boards and covered with stones and gravel,
Wooden boxes were sot at the outlet of each ditch to catch the water,
from which it is conveyed through pipes connecting with the main line
to the reservoir. Much difficulty was experienced in making the exoa-
vations on account of the land containing quicksand and clay, which
also made it impossible 1o obtain water free from sediment. The supply
secured by this means was about double the amount obtained under the
old system. During the rainy season the capacity of the springs has
averaged about 80 gallons per minute.

In order to prevent the clogging of the intake at the damn in Sleepers
River, o deflecting wall 30 feet long, 6 feet wide at base, 4 feet wide
at top, and 6 feet high, was constructed. A framework of timber
nserted in the wall on the east side near the lower end and fastened to
phe intake on the west side forms a recess for the water to pass through
Into the intake. This recess is protected by a grating formed of iron
rods extending perpendicularly down through the framework. Below
ﬂ}e grating, between the jetty and the crib, a piece of 10-inch cast-iron
PIpe was inserted; to be used for flushing during periods of high water,
When the entrance to the crib becomes filled with sediment. The
Wooden gates connecting the two 8-inch pipe lines were replaced by
Iron ones, :

A reservoir of 172,198 gallons capacity was constructed between
Ewmerson Falls and the hatchery, at an elevation of 83 feet. A much
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larger one had at first been proposed, but it became necessary to reduce
the size owing to the discovery of quicksand. The reservoir was sur-
rounded by a wall made of local stone and Rosendale cement, the dimpeun.-
sions being 2} feet thick at base, 2 feet at top, and 5 feet in-height.
The sides of the reservoir and the wall were covered with Portland
cement and plastered with a mixture of 1 part cement to 23 parts clear
sand. The filter to the reservoir is so constructed that it can be cleaned
by reversing the current. A roof was constructed over the reservorr,
four doors being provided in it to permit access to the reservoir. On
January 23 the overflow from the reservoir was broken by an earth-
quake, which interfered materially with its use until the weather per-
mitted of its being repaired.

Considerable work was done in grading the grounds, building plank
walks around the ponds, installing a steam-heating plant, and in repair-
ing the ponds constructed the previous year, frost having injured them
to such an extent that it became necessary to rebuild all of the supply
and stand pjpes. A large amount of work was also done in the interior
of the hatchery, completing unfinished rooms, ete.

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

Calendar year in
Species which hatcLod.

1896, , 1605.

Atlanticsalmon. .
Steolhead trout
Lake trout..........

During the summer field stations for collecting brook-trout eggs from
wild fish were established at Darlings I’ond, Caspian lLake, Greensboro,
Willoughby Lake, Groton, Fairbanks Pond, and Pico Pond.

Darlings Pond is about 36 miles from St. Johnsbury, 30 by rail and
6by wagon road. The fish there were captured by means of a V-shaped
slat trap or weir and held in retaining pens until ripe. A shanty was
erected near the trap for the accommodation of the attendant. The
first run of trout occurred on the 23d of August, 1,650 being taken in
the brook during a heavy rain storm. Very few were captured from
that time until September 6, when 1,000 more entered the trap. The
fish continued to run in schools during the rainy weather, and on
October 15, when the trap was removed, 7,138 had been captured.
During the season it was discovered that large numbers of trout were
ascending streams which dry up in summer. At the request of the
owners of the pond they were not disturbed, but it is doubtful whether
their spawn ever matured. The first eggs were taken on September
24 and the last on October 26, over 900,000 being secured. The loss in
hatching was very heavy, only 25 per cent producing fry available for
distribution; but these were vigorous, and no definite reason can be
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ascribed for the large loss, though it has been attributed to confinement
of the trout for a considerable period before they were ripe. Next
year a temporary auxiliary hatchery will be constructed at this point.

At Caspian Lalke, 32 miles from St. Johnsbury, the trout were col-
lected by means of small-meshed gill nets and dip nets, the only
improvement in the apparatus being the jack lights, which were con-
structed especially for the purpose. Most of the fish were caught
between sunset and midnight. The first were captured October 29, and
work continued until the lake froze over, on December 2. Long after
the 1st of January the trout could be seen at work on their beds under
the ice. The total number taken in dip nets amounted to 1,457, their
average weight being a little over 1 pound. The season lasted one
month, commencing November 10, and 97 per cent of the 500,000 eggs
were good. For convenience and comfort while collecting the eggs a
boat-louse was constructed over the confining pen in the lake, with
platform space for the spawn-takers. The eggs were placed in a small
private hatchery located near the lake, and as soon as they had reached
the eyed stage were transferred to St. Johnsbury. The hatching of the
eggs taken at this point continued from January 17 to about the end
of April.

Willoughby Lake (situated 26 miles from the station, 16 by rail and
10 by wagon road) was examined with the view to collecting eggs of
the lake trout, but owing to pressure of other work the investigation
was delayed until November 10, when it appeared that the fish had
already deposited their eggs. From the extent of the spawning-grounds
and the abundance of fish there seems to be little doubt that a large
number might have been taken, Suitable facilities were found for the
establishment of an auxiliary field station.

At Fairbanks Pound, 3 miles from St. Johnsbury, 31,500 eggs were
collected. The work at Pico Pond proved unprofitable, and operations
were discontinued after 12,000 eggs had been secured.

All of the fish were returned to the waters from which they were
taken, the total loss on nearly 10,000 amounting to only 36. During
the winter 140,000 eggs were shipped to the applicants mentioned below,
and from the balance of the season’s take 491,000 fry were hatched,
a fair proportion of which were returned to the waters from which the
eggs were collected :

S. M. Pearson, Stratham, N. H.... 10,000 | L. J. Johuson, Brattleboro, Vt... 15,000
Vermont Fish Commission ........ 50,000 | Clarenco Brown, Toledo, Ohio... 15, 000
Adirondack League Club, N. Y... 25,000 | Connocticut Fish Commission ... 25, 000

While there is a marked difference in the sizes of the trout eggs
tz.Lken from different waters, they do not always vary according to the
size of the fish, as was supposed. The sizes of eggs taken at three of the
fi‘eld stations were in the propo: tion of 34, 41, and 42 to the square inch.
.lhose numbering 34 and 42 to the inch were taken from trout averag-
ing 6 to the pound, while those numbering 41 weroe sccured from fish
weighing over a pound each.
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Observations as to the effect of low temperature on trout eggs con
firmed the experience of the previous season. Iggs eyed and hatched
entirely in the spring water (ranging from 450 to 50°) yielded a larger
percentage and better fish than those taken under the same couditions
and at the same time which were hatched in water-varying from 32° to
500 in temperature. The comparisons were made with eggs collected
at Caspian Lake. It was also observed that eggs eyed in spring water
before being subjected to colder water yielded a larger percentage than
green eggs laid down in cold water. The investigations were carried
still further by trying different temperatures during tlie period of incu-
bation on various lots of eyed eggs, but these were not fully completed
owing to an accident to the water supply during the critical period.

It was intended to carry all of the eggs after they were eyed in a
mixture of the spring and river water, the spring-water supply being
insufficient, but on the 4th of March, and periodically from that time
to April 15, it became necessary to shut off the spring water entirely.
The eggs were thus subjected to the reduced water temperature from
12 hours to 16 days at a time, the temperature during these periods
ranging from 3240 to 35°. After reaching 324° the development of the
eggs was apparently suspended for several days, which accounts for
the length of time between the commencement and the end of the
hatching periods with the various lots. One lot of 35,000 was placed
in water registering 324° as soon as eyed and kept there until they
hatched, for the purpose of comparing the results with those obtained in
hatching in spring and river water mixed. They commenced hatching
March 15 and finished April 24, the total loss to May 30 amounting to
520 eggs and 1,435 fry. An equal number of the same lot of eggs
placed in mixed water, but subjected to changes caused by shutting off
the spring water periodically, began hatching February 26 and finished
April 15, with a loss of 1,223 fry and 487 eggs to May 30. Better
results would undoubtedly have been secured had it not been necessary
to shut off the spring water.

In addition to the collections made in the vicinity of the station
300,000 quinnat-salmon eggs were received in December from Battle
Creek, 5,000 landlocked-salmon eggs from Green Lake in February, and
100,000 steelhead-trout eggs from Fort Gaston in April. The quinnat-
salmon eggs arrived in excellent condition and commenced hatching
on April 3 in water of an average temperature of 349, but during the
hatehing period it went down to 324° on several occasions. The fry
resulting from them numbered 200,000 at the time of their distribution.
They were deposited in tributaries of the Connecticut and Merrimack
riversduring the month of July. Duringincubation whitespotsappeared
on some of the embryos, causing the loss of mauy. Those on which
the spots were most noticeable were separated from the others and in
a large number of instances they hatched, the spots disappearing with
the absorption of the sac. The steelhead-trout eggs arrived during a
period of unusually warm weather and were in very bad condition,
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only 26,379 healthy fry resulting from them; 10,000 were distributed in
New Hampshire waters and the balance were retained for rearing.

During the summer months observations were made in air and water
temperatures at Caspian Lake, with the view to testing the qualifications
of the lake water for use in operating a trout hatehery on a large scale.
During November the surface temperature ranged from 450 t0 332, On
the spawning-beds (from 1 to 6 feet in depth) it registered the same,
whereas it varied from 450 to 38° when taken from a depth of 40 feet.
In December and January, with an air temperature below zero, the
water from 20 to 100 feet registered 37° and 38° above zero, indicating
that an equable temperature of from 37° to 40° can be maintained
throughout the year with water taken at a depth of over 20 feet.

A small sandpiper was killed on June 13 and in its gizzard were
found the vertebral columns of several small fish about 13 inches long.

In November the superintendent was instructed to make an investi-
gation in New Hampshire respecting the advisability of establishing a
station for the propagation of trout at some suitable point in that State.
This work covered a period of two weeks in December and January.

CArk VINCENT STATION, NEW Yorxk (H. D. DEAN, SUPERINTENDENT).

An appropriation of $2,500 having been secured for the completion
of the hatchery and grounds, the work of improvement was commenced
early in July. The building was completed, the grounds graded, a wire
fence constructed around the property, a walk laid from the street to
the hatchery, and a gas plant installed.

P’ermission having been granted by the Canadian Government to col-
lect whitefish eggs in Buy Quinte, under the supervision of the fishery
overseers, the grounds between Belleville and Deseronto were exam-
inf:d and arrangemengs were made with the fishermen to operate four
seines in the vicinity of Massassaga Point, the fishermen agrecing to
pay all expenses of running the seines for the coarse fish and to allow
the Commission to have the whitefish. The fish were penned in crates,
under the supervision of one of the employces of the station. Of the
400 collected, only 25 per cent proved to be females, and a number of
these were so bruised in handling that the eggs were worthless. Asit
was secn that very few eggs could be taken at this point, on November
13 four more seines were secured nearer Deseronto. Many fish were
caught there, but ouly a few were females, and these yielded no eggs,
though they were held in pounds for some time. 1’ound nets belong-
ing to the Commission were also operated in Chaumont Bay without
results, and at Three Mile Bay six or seven traps were operated and a
good many fish captured, but owing to heavy gales the bulk of them
died before the eggs could be taken.

As a result of the season’s operations only 2,300,000 eggs of very poor
quality were obtained from all sources, from which 750,000, fry were
hatched and liborated in the St. Lawrence River. The total cost of the
work with this species for the season was $476.41.
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As there scemed to be little prospect of securing a supply of lake
trout eggs in the vicinity of the station, early in Novewber arrangemen ts
were made to attend the tug fishermen at Dunkirk, and as a result
nearly 1,000,000 eggs were secured, at an expense of $141, In addition
to these 145,000 were taken in the vicinity of Charity Shoals, and on
November 24 a consignment of 1,000,000 was received from Northville
Station, giving a total of 2,085,000, The hatching period extended
from Aypril 19 to May 8, and the 1,290,000 fry hatched were distributed
in Lake Ontario and its tributaries.

In addition to the operations with lake trout and whitefish the fol-
lowing consignments of eggs from other stations were hatched and
distributed. A shipment of 2,095,000 quiunat-salmon eggs arrived
from Baird, Cal., on December 15 in excellent condition, and although
much crowded in the troughs, 94 per cent of them were hatched and
were planted in tributaries of Lake Ountario and in the Hudson and
Delaware rivers. One thousand of these fry were retained at the
station, and at the close of the year they bad attained a length of over
3inches. TFrom the 50,000 Atlantic salmon eggs received from Craig
Brook 48,000 fry were hatched, the period of incubation extending
from March 19 to April 8. All of the fry were deposited in the Salmon
River on May 17. Two consignments of steelhead eggs, aggregating
50,000, were received from Fort Gaston on April 24, As they were in
very bad condition on arrival, only 10,600 fry were obtained from them
for distribution. A shipment of 27,700 rainbow-trout eggs from Wythe-
ville yielded 11,600 fry, which were distributed soon after hatching to
applicants in the State of New York.

The following table gives the average, maximum, and mean tempera-
tures of air and water at the station for the fiscal year, by months:

i Air. Water, H : Air, ! Watoer.
1806, e - ) e 1807, |.__ e e e —
Min. |)qu. Mean| Min. ‘-Mnx.i-Mcun. , Min. | Mux.|.\1enn " Min. | Max.|Mean
July ....... ‘g2l ssi73.5. 61 72| 66.7 Jammary... —9 | 577 24 ‘ 33 36 | 33.6
August ...l 56| 88 T4 68, 76,7¢ i February.. ol 44 25,75 33 33 33
September .: 3P 80 : 62 58 69 ; 64.33| March .... 6. 49| 33.66 33 33 33
October ....| 34 08 47 47 50 : 52 | April ..... 930 69 '47 | 33.5:43.5| 38
November..| 23! 03 43.06 42| 51[453  May ...... 44| 7757 |42 | 5L} 475
December ..| —1 l 48 214 83| 4 | 36.8 I June....... | 40| 85067560 |64 % 59
i ) J | '

GLOUCESTER STATION, MABSSACIHUSETTS (C. G. CORLISS IN CIIARGE).

Upon the appointment of E. F. Locke as superintendent at Woods
Hole in October, C. G. Corliss, fish-culturist, was placed in charge of
Gloucester Station. Repairs were made to the hatching-boxes, build-
ings, and machinery, and by November 13 the station was ready for
operations.

Cod.—The crew of the Grampus, under the direction of Captain Hahn,
was stationed at Kittery Point, Me., as heretofore, and commenced
making egg collections for the station on November 19. The eggs were
transferred to Gloucester, packed in closed jars, and surrounded with
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crushed ice or snow to keep the temperature equable. Collections
continued daily until Mareh 26, the total take amounting to 113,000,000
eggs, from which 62,305,000 fry were hatched and planted. The weteoro-
logical conditions during the season were much more favorable than for
several years yprevious, especially in the months of November and
December, when 63,000,000 eggs were secured, from which 45,000,000 fry
were hatehed. The fish from which the eggs wero taken were caught
in gill nets and in trawls fished by vessels ntaking their headquarters
at Kittery.

It has been customary to fertilize cod eggs by what is known as the
wet method, but this year the dry method was employed, and the
increased percentage of fry hatched is thought to have been due to that
fact. This percentage, though much smaller than is secured with the
eggs of other species handled by the Commission, was remarkably good
considering the conditions under which they were taken. Owing to
heavy storms it is frequently necessary to allow the fish to remain in
the nets for several days, and in such instances those captured in the
gill nets perish., The fish taken by tho trawl nets frequently live for
several days, and for this reason the eggs secured from that source are
superior to those obtained from the gill nets. Where the fish have
been dead only a short time it is customary to save the eggs, and though
they appear to be good when received at the station very heavy losses
oceur after they have been in the apparatus for some time. The prin-
cipal losses with cod eggs occur during the earlier stages of develop-
ment, and until the embryo is well formed great care must be taken in
handling them; after that stage has been passed they are quite hardy
and comparatively few are lost. During the early part of the season
the temperature ranged from 47° to 40°, but after the 15th of December
it fell gradually, rcaching 35° on January 15. It having been found
that the water on the spawning-grounds ranges from 37° to 380, steam
was employed from that time on for the purpose of maintaining about
the same temperature in the boxes.

The experiment of hatching eggs by means of air circulation in the
McDonald automatic jar was again tried, but the results did not indi-
cate that this method could be successfully adopted. The temperature
of the water in the jars was kept at 40° by packing them in salt and
ice; the water was changed twice a day during the earlier stages and
more frequently later on, as it became foul in a very short time. Abous
one-third of the eggs which reached the hatching point were hatched
in the j ars; the remainder, though kept iu cireulation for several days,
did not hatch until they were transferred to a McDonald tidal box,
when the fry appeared within twenty-four hours, being strong and
healthy, apparently. Instead of liberatin g them in Gloucester Harbor,
as heretofore, they were taken out in a sailing boat to the natural
Spawning-grounds in Ipswich Bay and deposited at the point of eollec-
tion. The loss in transportation was very small.
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The following table shows the daily collections of cod eggs lost
during incubation, number of {ry hatched, and period of incubation:

Cod season at Gloucester Station, 1896-97.

: | | Period
Date re- . Lggs re- :Lossdurin Fry -
coived. Whenee. (‘og.ved mcubxmong | hatehed. ‘;fai?(;:l
1806, Days.
Nov. 19 575, 000 167, 000 | 408,000 | 12
20 509, 000 136, 000 ; 373,000 : 13
21 752, 000 149,000 |~ 603,000 12
23 1, 693, 000 413,000 | 1,280,000 12
24 |. 1, 847, 000 414,000 | 1,433,000 12
25 2, 451, 000 033,000 | 1,818,000 12
27 1,251, 000 @61, 000 590, 000 11
28 1,784,000 | 1,172,000 | 612, 000 11
30 do eo...t 2,557,000 §79, 000 1,978,000 : 13
Dee. 1| Kittery Pointand Rockport . 2,649,000 683,000 = 1,966, 000 14
2 ! Klttu'y Point, M@.oeuvviunenenenn . 1,748,000 |1, 219, 000 | 630, 000 14
4'....d .+ 3,758,000 | 1,003,000 ; 2,606, 000 14
5. 2,110, 0600 888, 0600 - 1,231, 000 14
7 3,102,000 | 1,874, 000 | 1,228, g(’)g lg
r 1,786, 1
8 © a708,000 | 470000 { TRSON | 1g
10 | Kittery Point and Rockport.............. .| 2,558,000 969, 600 | 1, 680, 000 15
: ](1tt4-ry Toint, Mo..oovivievean il A 1,148,000 609, 000 538, 000 19
1,121,000 858, 000 263, 000 20
4 983, 000 Grl_O, 000 1 3;3, 000 ;(1)
.| 3,327,000 | 1,654,000 . 1,673,000
Kittery PPoint and Gloncester................. ' 1,’ 733, 000 708,000 1,025, 000 24
20 (:loucester, MABS cccevnecnmeansoae amntmnnnas 161, 000 37, 000 124, 000 24
. { 1,138, 000 24
21 4,371,000 { 1,732,000 1 1,601, 000 24
22 4,022,000 | 1,177,000 2,845, 000 24
24 . 2, 185, 000 479,000 | 1,508, 000 24
25 . 785, 000 388, 000 397, 000 24
27 |. 849, 000 416, 600 513, 000 24
28 1. 083, 000 158, 000 805, 000 23
29 :. 840, 000 301, 000 539, 000 23
30 . 3,572,000 | 1,880,000 | 1,602,000 ; 23
]80731 i 726, 000 573, 600 153, 000 22
T R U I SO 1,111, 000 783,000 . 878,000 ; 25
6 | Kittery Point and Ruckport .............. . 437, 000 247,000 190, 000 22
7 Kn.t(iary Point and Gloucester ............ 1, ’1733, 000 700, 000 453, 000 2)%
....................................... | 1,708,000 646,000 1,062, 000 2
12 | Kittery Point nud Rockporl ............. | 710,000 | 303000 407,000 | 20
13 | Kittery Point, Mo. 758, 000 471, 000 287, 000 20
14 . Roc kport Mass... 1,200, 000 477,000 822, 000 19
168 1 Kittery Point, Mo. 024, 000 200, 000 | 424, 000 20
1,137, 000 867, 000 - 770, 000 18
1,019, 000 662, 600 1,257, 000 18
2,087,000 | 655,000 { B3SO0 3
4,185,000 . 2,891,000 . 1,204, 000 21
1,601,000 | 1,518,000 ' 174, 000 20
2 1, 209, 000 484, 000 726, 000 20
Tl 1 &L 1, ggg. 0038 1, 179, 000 598, 000 32
Foh. 571, 000 314, 000 0
2 | Kittery Point and Roekport 21,108,000 242,000 | 886,000 | 20
5 | Kittery Point, Me......cooveiiiiinninnn.s .| 2,828,000 | 1,148,000 | 1,680, 000 22
6 | Rockport and Kit; tory Point 3,044,000 3,139, 000 50?. 088 3}
1,965, 0 ¢
4,124,000 | 1,953,000 206, 000 20
1,705,000 | 573,000 , 1,132,000 | 20 -
1,685,000 | 1,312, 000 383, 000 19
1, 646,000 | 1,021, 000 625, 000 18
482, 000 74, 000 408, 000 20
997, 000 558, 000 439, 000 19
1,167, 600 889. 000 208, 000 16
, 000 432, 000 36, 000 19
192, 000 178, 000 | 318, 000 18
308, 000 94, 000 304, 000 20
H 2, J3g, (;g() 1,212,000 1,121, %0 }g
. 42, (00 488, 000 554, 000
Mer. g 'l}gtg:y {)’g;gznﬁd Rockport.........o......... 3, g?ﬁ, 000 1, 1;4. 000 @ 2, g’lll, ggg lg
y Point, Mo ..o, , 00
8 Kitter_)y Point nnd Roekport.....oooveuoai. ..., 1, 4((3). 008 %dg ggg 70?' 000 %0
0 | Rookport, Mass, .c.cveeeeaiorecrocacaieraienns 503, 000 337, 000 160, 000 18
£ TP 113,140, 000 | 50, 835, 000 | 62, 305, 000
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Lobster work—Arrangements were made for collecting berried lob-
sters from fishermen in the vicinity of Gloucester, Boston Bay, and
Kittery Point, and with the view to further extending the work the
schooner Grampus was detailed to make collections along the Maine
coast from Portland to Rockland. Permission having been obtained
from the commissioners of Maine, New Hampshire, and Massachusetts
for holding egg lobsters in live-boxes for the use of the Commission,
Captain Hahn visited the various fishing centers in March and made
the necessary arrangements with the fishermen, who agreed to deliver
large females for 15 cents each and small ones for 10 cents. A small
steamer was chartered to make the collections in Boston and Gloucester
harbors. The season extended from April 17 to July 19, the total col-
lection amounting to 54,532,000, from which 47,369,000 fry were hatched
and planted. These results, though not as good as had been expected
from the extent of the territory covered, indicated that the work can
be greatly extended under favorable conditions. The weather during
the early part of the season was very bad, and as a large part of the
territory covered was new, the fishermen did not take much interestin
the work until the season was well advanced. The greater part of the
lobsters from Boston Bay came from the dealers, and by employing two
or three local agents instead of one next yearit is probable that better
results can be secured.

The collections by localities were as follows: Boston Bay, 23,687,000,
Gloucester Harbor, 5,950,000; Kittery Point, 6,966,000; the schooner
Grampus, in Maine, 17,370,000; Marblehead, 559,000. The egg lobsters
collected on the Maine coast were trausferred without dificulty in the
well of the Grampus to Gloucester, whero the eggs were stripped and
placed in jars, the lobsters being liberated by the vessel’s crew at points
along the Maine coast on the return trip. Those collected in Boston
Bay were transferred by steamer, and little difficulty was experienced
in transporting them during the early part of the season. Ou the first
five or six trips they were carried in hogsheads packed in seaweed, no
water being used, but as the weather grew warmer it became necessary
to use water and to change it frequently enroute. Ice was used, but
without any apparent eftect. This failure late in the season was prob-
ably due as much to the condition of the lobsters when received as to
the temperature, since many of them had been shipped to Boston, from
distant points, packed in ice. A vessel with a well should be used for
transporting them. )

The eggs were developed as heretofore, in the McDonald jar. Asthe
temperature of the water remained below 50° until June 1, the fry did
not commence hatching until after that date, but from that time on they
came out very rapidly, necessitating large plants cach day. Tho bulk
of them were distributed in Massachusetts waters between Marblehead
and Rockport. By means of the Grampus 11,665,000 were shipped
to Maine and planted in the localities from which the lobsters wore col-

F. R, 97—111
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lected, little difficulty being experienced in the transfer. During the
latter part of the season several shipments were sent by rail to Tort-
land in charge of a messenger. The first two lots were planted without
loss, as the weather was cool, but the third, shipped on a very warm day,
suffered heavy losses, as it was impracticable to use ice on account of its
freshening the water.

Mackerel.—Early in June steps were taken to secure eggs from the
trap-net fishermen in the vicinity of the station, but no mackerel were
caught until June 9, when the drag nets secured a small number 15
or 20 miles offshore. Spawn-takers were detailed to attend the drag
nets, and the launch visited the traps in the vicinity of Magnolia and
Manchester daily. The first eggs were collected June 16, and the last
on July 12, the total collections amounting to 1,108,000, from which
652,000 fry were produced. Irom some of the eggs collected over 90
per cent were hatched. They were handled in the McDonald tidal box
in the manner adopted for the cod eggs, except that the motion given
was not so violent. This was regulated by setting the siphon high
enough to allow the water to rise and fall not over an inch. By doing
this the full strength of the current did not reach the surface where the
greater part of the eggs were, and a gentle motion was secured, just
sufficient to keep them in circulation. The eggs hatched in from 3 to
5 days and were clcaned only once. They should not be changed from
one box to another during the first day or two.

The following table gives a summary of the work at the station:

2 ]
Tggs Cl'”' iFry planted.

Species. looted.
113,000,000 | 62, 305, 000
54, 532, 000 47, 869, 000
Mackerel .... 1, 108, 000 652, 000
TOUL ¢ e e e e e eame e et e | 108,610,000 | 110,826,000

The hatchery and pumps were taxed to their utmost capacity many
times during the season, and at its close arrangements were made to
enlarge the plant so as to be able to meet all emergencies another year.

Woons HoLE STATION, MASSACHUSETTS (L. I*, LOCKE, SUPERINTENDENT).

The following statement shows the kinds of fish propagated, number
of eggs collected, and fry hatched and distributed during the year:

Specios. : El%%:»?i‘fl. Fry planted.

- | I

L3 DU TP 05,107,000 | 45,053, 000

Lobster .| 74,152,000 64, 419, 000

Tlatfish. 84, 581, 000 84, 095, 000

Tautog 1, 846, 000 624, 000

Sca bass ..... o eeeeseeaeeee g taaareaanas 241, 000 193, 000

MACKEIOl ... iiiniiitiiiritieeaneraneceraassssonasstonsanemsoatsesensivae., 153, 000 [rreeneeeeees
,

TOUL 1o ireieretiereeeeseereneeaaaescnenaans s et 225,950,000 ' 165, 284, 000

The work at the station was directed by Alexander Jones until October
10, when he was relieved by E. F. Locke, who was appointed superin-
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tendent of the station. With the view to increasing the output, addi-
tional live-cars for holdin g adult cod were constructed and arrangements
were made with the commercial fishermen to supply the fish. The
Grampus was also detailed during the latter part of September to make
collections. The first consignment of cod was delivered at the station
on October 3, and by the 4th of November 9,379 fish, averaging 4
pounds and more in weight, had been delivered ; 2,910 were furnished by
the Grampus and the balance were purchased. They were apparently
in first-class condition when received, and no serious losses occurred
until the middle of November, when the death rate became very heavy,
as many as 200 dying in 24 hours. This loss was duc to injuries received
in capture and transportation from fishing-grounds and to the breaking
out of sores, which formed just under the skin and spread over the
entire body. Of the smaller fish, 2,500 were transferred to a small pool
near the residence, many of them being affected as described above,
but after remaining in the pool a short time the sores healed and they
apparently recovered.

The collection of eggs commenced November 9 and continued until
January 25, during which time 50,914,000 were secnred from 834 spawn-
ers. The results attained were very discouraging, as the number of
brood fish secured was much larger than in past years. During the
winter 2,350 of the smaller ones were released, as they gave no evidence
of spawning. The experience of this season seewmns to show that no fish
weighing less than 6 pounds should be retained for spawning purposes.
On January 25 all of the stock on hand, amounting to 1,500, were killed
by anchor frost. From the following table it appears that not only a
much smaller percentage of the fish purchased this year were spawners,
but the yield of eggs per fish was also much smaller than in past years:

Yeur. " Brood

. Ripo | Eggs per
! fia, ! Bigge taken. | 580 | R
]
1880-00.... | 340 850,000 01 93,000
1800-91..... © 3,000 67,600,000 | 587 | 115,000
180102, ] 1620, 481600,000, ded | 102,000
1894-05. 4 owaso ! 550000001 1,107] 71,000
1805-96. 111 T Il " 3846 70,800,000 415 170,000
1890-07... Ll ' 9,370 | 50,014,000 | 881 | 57,000

Total ceemee e 21,504 | 331,914, 000i 3,5281 608, 000
H i

In addition to the eggs collected at the station, 5,606,000 were
received from Kittery Point, Me,, and 8,647,000 from the fishermen near
Duxbury, Mass. It having been decided in Janunary to attempt the
collection of eggs at the latter point, the mate of the Grampus, Mr.
J. C. Conley, was placed in immediato charge of the work with a small
force, and, although the collection was undertaken at the time of year
when the weather is most unfavorable, the results attained were grati-
tying, and it seems probable that about 75,000,000 eggs can be obtained
from this source next season. The total output of fry from the eggs
handled at the station amounted to 35,953,000, the hatching being
done, as usual, in the McDonald tidal box. The temperature of the
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water having fallen to 33° in January, it was raised and maintained
at from 38° to 40° by introducing steam directly into the supply pipes.

The fry distributed during the month of November were deposited in
the harbor, but all those hatching after December 1 were liberated on
the spawning-grounds off No Maw’s Land and Gayhead, part of the
plants being made by the steamer Fish Hawk and part by a small sloop
chartered for the purpose.

The following table shows in detail the daily receipts of eggs, number
of fry hatched, and period of incubation:

i Number | Numbor - Date of | Date of ’ Number | Number | Date of | Date of
Dato. | of eggs of fry : hatch- | plant. Date. | of eggs of fry hatch- | plant.
recoived. | hatched. :  ing. ing. | received. | hatched. {  ing. ing.
H I
1898, ' 1896. 1896. \ 1898. 1897. 1897.
Nov. 9 337,000 235,000 | Nov. 10 | Nov.20 Il Dec. 17 | 2,208,000 | 1,006,000 | Jan. 14 Jan. 18
10 545, 000 261, 000 20 21 H 18 758, 000 431, 0600 14 18
12 972, 000 560, 000 21 22 10 | 1,516, 000 788, 000 18 22
14 426, 000 302, 000 24 24 . 211 1,420, 0060 979, 000 19 22
16 | 1,162, 000 640, 000 25 25 | 22 213, 000 124, 000 19 22
17 063, 000 397, 000 26 28 :! 26 | 2,370, 000 | 1,472,000 22 20
18 | 1, 085, 000 700, 000 27 28 . 28 1 1,017,000 + 580, 000 24 20
19 758, 000 400, 000 29 28 30 379, 000 263, 000 25 29
20 1 1,279, 000 728, 000 20 30 | 1897,
21.| 1,943, 000 | 1,138, 0600 80 30 || Jan. 1 1,720,000 1,844,000 27 25
23 | 1,966,000 | 1,080,000 | Doc. 2 Dec. 31 4 048, 000 654, 000 28 ! Feb. 9
24 | 1,160, 000 594, 000 3 4 6 758, 000 521,000 | Feb. 2 5
25 | 2,487, 000 | 1,430, 000 4 6! 8 237, 000 102, 000 2 5
27 | 2,842,000 | 1,760, 000 8 9 10 1,801, 000 | 1,320, 000 8 8
28 | 2,038, 000 | 1,400, 000 8 12 | 11 5,070,000 | 1,844,000 8 8
30 | 2,131, 000 | 1,319, 000 12 14 ] 12 427, 000 230, 000 11 13
Dec. 1 | 1.082, 000 864, 000 13 14 14 2,914,000 | 1,539,000 11 3
4 12,180,000 | 1,232,000 15 18 16 450, 000 174, 000 11 13
5 | 1,188, 000 655, 000 16 18 | 18 768, 000 179, 000 11 13
(] 758, 000 490, 17 18 © 21 237, 000 127, 000 16 17
7 474, 000 91, 000 21 24 | 22 758, 000 228, 000 16 17
8 | 2,465,000 | 1,712, 000 21 24 | 23 47, 000 11, 000 16 17
9 592, 000 206, 000 23 24 24| 816,000 379, 000 16 17
10 663, 000 362, 000 25 31 . 31 948, 000 314, 000 28 b1
11 | 1,233,000 687, 000 27 31 Y Yeb. 1 1,326,000 305, 000 28 27
1897. 1897, 2 ! 1, 137, 000 546, 000 26 27

12 544, 000 370,000 | Jan, 6 |Jan, 0 B
14 | 2,081,000 | 1,019, 000 7 9 i85, 167, 000 |35, 953, 000

Flatfish.—Early in February fyke nets were set in Woods Hole Har-
bor and Waquoit Bay,and the first ripe fish were captured on the 15th,
From that time collections were continued daily until the 15th of April,
305 ripe females being secured from the seven nets operated. The take
of eggs aggregated 84,591,000, or an average of about 277,000 per fish;
the yield per fish varied with the size, one female, 33 pounds in weight,
producing 1,462,000. The fish captured in Waquoit Bay were much
larger than those from Woods Hole Harbor. The hatching was done,
as usual, in the modified McDonald box, the period of incubation vary-
ing from 7 to 22 days, according to the temperature of the water. By
the close of the seagon 64,095,000 fry had been hatched and distributed
on suitable grounds in Buzzards and Waquoit bays.

Lobsters,—While engaged in collecting lobsters for shipment to the
Pacific Coast during October and November 887,000 eggs were collected
and placed in hatching-jars. They did well throughout the winter, but
the losses became very heavy about the 1st of April, and as a result
only 385,000 fry were hatched from them. The regular spring collec-
tions commenced on April 7. The field of operations was enlarged by
the employment of an agent at Plymouth, Mass,, who purchased egg
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lobsters from the fishermen operating between Green Harbor and Shi.p
Pond, including Duxbury, Kingston Bay, and Plymouth Harbor. This
territory proved to be very disappointing, as the entire number of eggs
received during the months of April, May, and June amounted to only
5,335,000, Collections were made at the usual points in the vicinity of
Woods Hole, and steps were also taken to secure the egg lobsters cap-
tured in the vicinity of Block Island and along the Connecticut coast,
a small smack being chartered for the purpose of bringing them to the
station and transporting the fry back to the spawning-grounds. The
lobsters brought in by the smack were much larger than those obtained
from the other points, hence the yield of eggs per lobster was greater.
All of the adults handled were returned to the waters after the eggs
had Leen stripped. The eggs were handled in the universal hatching-
Jar, and the losses were comparatively light, the total take of 74,152,000
yielding 64,419,000 fry. The planting of the fry was commenced on
May 19, and during the season several shipments were sent by rail to
Plymouth and Provincetown, being carried in the ordinary transporta-
tion can without serious losses. The last deposit was made on July 13.
Experiments were tried during the latter part of the season in holding
and feeding young lobsters in hatching-boxes containing sand, gravel,
stones, and vegetable life. Collections of crustaceans and copepods
were made daily, and microscopical examinations showed that these,
together with some vegetable life, formed their principal food. In only
a few instances was cannibplism observed.

Mackerel.—During May and June efforts were made to collect mack-
erel eggs from fish caught in pound nets in the vicinity of the station,
but no ripe ones were captured, though the nets were visited daily from
June 16 to the end of the month. Spawn-takers sent to Edgartown to
make collections from the hand-line fishermen reported that all of the
female maclkerel were cither spent or unripe, and the only eggs received
were several small shipments, aggregating 153,000, sent by the spawn-
taker stationed at Barnstable, Mass. These were collected between
June 19 and 26, and were forwarded to the station in Mason Jjars,packed
in an ordinary transportation can partly filled with ice water. They
were apparently in good condition when received, but died on the second
day, and it is thought that the change in temperature affected them, as
the water inshore where they were packed was 06° higher than that at
the point of collection.

Sea, bass.—Efforts were made to secure eggs of the sea bass in con-
Dection with the collection of mackeral eggs, but only two ripe fish were
found. The 241,000 eggs obtained from these produced 193,000 fry,
which were planted in Vineyard Sound. As large numbers of these
fish are usually taken off Cotuit and Hyannis by hand-line fishermen
a spawn-taker was sent to those points, but he found that the fishery
had been abandoned before the commencement of the spawning season.

Tautog—At the approach of the spawning season of this fish arrange-
ments were made for continuing the work begun last season, and on



XXXVIII REPORT OF COMMISSIONER OF FISH AND FISHERIES.

the 29th of June fishermen were employed to capture brood fish. Many
Jarge ones were secured, but only 24 of them weré ripe. These yielded
1,646,000 eggs, from which 735,000 fry were hatehed and planted in
Vineyard Sound. The last eggs were taken on July 9, and the average
period of incubation was from two to three days.

STEAMER Iisi ITAwK (LIEUT. FRANKLIN SWIFT, COMMANDING).

‘With the view of determining the spawning-grounds and season of
the shad on the St. Johns River and other southern streams, the steamer
Fish Hawlk proceeded to Florida in January to undertake the collection
and hatching of shad eggs. DPalatka was reached on Janunary 16, and
an investigation of the fishing-grounds between that point and the
headwaters of the St. Johus was at once commenced. It was found
that the majority of the shad taken in the upper part of the river were
caugbt in haul seines; from Volusia Bar to Lake Monroe, a distance of
50 miles, 30 of them were operated, while above the lake there were only
3. The seines were of 34-inch mesh, 300 yards long, and 40 meshes
deep. No ripe shad were caught at Sanford and an examination of
those taken indicated that they would not spawn for some time.

As the water at the mouth of the Ocklawaha River was found to be
well adapted for hatching purposes, a suitable anchorage was found
and the vessel was removed there on Janunary 26. The water in this
section of the river was found to be slightly brackish, and it continued
so until February 17. This was attributed by the inhabitants to the
presence of salt springs in the lakes and river, but it seems more
probable that it was caused by the banking up of the sea water at the
mouth of the river by easterly gales. Tide gauges werc used and regu-
lar observations of density and temperature were kept during the time
the vessel was stationed at this point, As operations were being con-
ducted on a large scale at Volusia Bar, arrangements were made with
the fishermen for collecting eggs, and through the courtesy of Capt.
W. A. Shaw, commanding the steamer City of Jacksonville, free trans-
portation was furnished the employees of the Qommission engaged in
the work. Volusia Bar is situated at the entrance of the St. Johns
into Lake George, aud is so narrow that a seine can be stretched across
it,thus effectually stopping all fish. The seines are operated from sun-
rise to sunset, and as soon as one is laid out and ready to be hauled in
another is ran out behind it, so that the shad passing up the river have
little chance to escape. The catch was large throughout the season,
and at times amounted to over 1,000 per day.

Spawn-takers were stationed at this point and at Welaka on Feb
ruary 23 for the purpose of making regular examinations of the fish
captured. The ship’s nets were also set regularly, but the majority
of the fish taken were gizzard shad. On the 3d of March 8,000 eggs
were secured at Volusia Bar. They were hatched without loss, the
mean temperature of the water during incubation being 73°. .The fry
were strong and healthy, and exhibited no signs of weakness, as might
have been expected from the high temperature of the water, They were
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liberated in the middle of Little Lake George. At the time these eges
were taken it was thought that the spawning season had at last g,rrlved,
but no more were secured, though operations were continued daxly.. In
order that the entive field might be covered, car No. 3 was stationed
at Sanford, Fla., in February, and a part of the crew of thg F‘is{b Hawk
was detailed to assist Capt. T. C. Pearce in making collections in Lake
Monroe and in the river above and below it.

From February 20 to the end of March the spawn-takers from the car
attended daily the seines operated at Maunuel Landing, between Lakes
George and Monroe. The appearance of the shad in general remained
the same to the close of the season, though several ripe ones were found
early in March, from which 57,000 eggs were secured. The first two
lots taken were placed in the hatching apparatus as usual, but inside
of twenty-four hours they were all dead. This loss was attributed to
the use of water from the city works, which contains tannin. The
third lot of eggs was hatched withdut difficulty in water taken from
Lake Mouroe, and. the 10,000 fry resulting from them were liberated in
that lake.

At Volusia Bar observations continued until the close of the month,
but though large numbers of shad were being taken in the various
seines and gill nets fished on that river, no ripe ones were found

About the close of March spawn-takers were sent to Lake Harney,
35 miles up the river, but they reported that there was no fishing for
shad at that point. Again, in April, one of the men returned and made
several hauls with a seine, capturing 1. He was informed that small
numbers of spent shad had been caught there for the past three weeks.
A third trip to that lake, on April 15, resulted in the capture of 5 spent
fish. On April 5, after the close of the fishing season, a seine was
hired ‘and four hauls were made at Manuel Landing, resulting in the
capture of 18 roe shad, none of which was ripe.

Trips were also made to Lakes Poinsett, Winder, and Washington,
but from the information gathered it seems that very few shad go beyond
Lake Harney.

Though much valuable information was obtained, the results as a
whole were unsatisfactory, as the main object had been to locate the
Spawning-grounds and to determine definitely at what season eggs are
deposited. The dealers stated repeatedly that spawning fish had been
captured in January and February. It may be that the headwaters of
the river and the Iakes are the principal spawning-grounds, but as
there is no commercial fishing in those waters this was not decided.

On March 25 the Fish Hawk sailed for Albemarle Sound, arriving at
Mackey’s Ferry on April 1. As sooun as possible afterward the owners
of the seines, pounds, and gill nets were interviewed and arrangements
made for collecting eggs., Spawn-takers were sent out on April 2 and
the first eggs were brought in on the 5th., From that time to April 27
€ggs were taken every day except Sunday, when fishing is prohibited
by law. On April 7 the eggs collected the previous day commenced
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dying, and as their general condition before being placed in the jars
was good, the loss was attributed to the water. . An examination by
the chemist failed to show any deleterious substances, but to avoid
further losses the vessel was removed to Avoca, on Salmon Creek,

. where it remained to the close of the season. This location proved
excellent, as it was within reach of the seines owned by Dr. Capehart
and Mr. Hampton. The ship’s launches and five spawning boats were
in constant use, and by April 27 the collection from all sources amounted
10 27,901,000; 22,540,000 of these were secured from the seines at Avoca
and 3,965,000 fromn Mr. Hampton’s seines on the Roanoke River; the bal-
ance were obtained from pound nets. As the result of the season’s
work 16,911,000 fry were hatched and planted in the Albemarle and its
tributaries, under the direction of. Dr. Kendall, who had been detailed
to observe their habits after liberation. The temperature of the water
during the season varied from 59° to 630,

On April 27 the vessel proceeded to Delaware Bay, the 5,473,000
impregnated eggs still on hand having been turned, over to Dr, Ken-
dall, to be hatched in floating boxes anchored in the Salmon River.
Owing to the very poor circulation of the water here the loss on these
eggs was very heavy; the 750,000 fry resulting from them were liberated
in the Chowan River. The vessel arrived in the Delaware on May 1,
and remained at Howell Cove until May 28, when it removed to an
anchorage off Gloucester. Ifor the first time in the history of the shad
work on this river the efforts to collect eggs from the fisheries above
the city of Philadelphia met with success. Collections commenced
atonce and continued without interruption until June 11, during which
time 66,708,000 eggs were obtained and 42,130,000 fry hatched. Over
a third of the eggs were collected in Howell Cove; the balance were
obtained from gill-net fishermen and from seines above Philadelpliia.

The following table shows the daily collection, number of ripe fish
used, fry hatched, and average temperature of air and water:

l | i Avorngt;o | [ | Average
Femnle No. of iteniperature) Female| No.of ', temperature
Date. | fish | eggs ob- h"to{efgy cach dny. | Dato. | fish cggs ob ob- |I;" of fr\'l oack duy.
| used.  tained. atch P ! used. | tained atehed. s T
I ‘ ) ! ’Air '\¥ater.
| i | l i{oF,| oF.
May 1 2 04,000 May 23 'Sundayl.......... 3.1, (ml 6l o5
2 |Sundayl...... ... Yoy 7412, o8 v 62.5) 66
3 24 1, 214, 000 25 67
¢ 90, 3,453, 000 26 , 65
6 61 2,927, 000, 27 3 ' 65.5
o 68! 2, 964, 000) 28 30 1,901,000 1,000,000/ 65 | 65
7 51] 2,206, 000! .. 29 142,000 1,155,000 61 | 66
8| 4| 108, 000 80 |Sunday!.......... ' 1,600, oou; 04 06
9 Sundagj.......... 5 31 541°2,767,000° 2, 000,000 66 | 865
10 34 1,211,000 956,000 68 [ 63.6 |l June 1 80 1,125,000 2,404,000, 63.5) 08
11 g2l 3,369, 000; 1,904, 000 66.5| 6.5 231 1,025,000 1,726,000l 61 | 66
12 40 1,550, 000! 2, 800, 000 71 | 85 3 46' 2,054,000 ... 2 5 68
13 48) 2,761, 000; 2,337, 000) 66.6! 66 4 19 054,000 1 +500, 000, 7 63
14 46, 1,942, 000]  273,000] 67.5 6.5 Bleveren. e XN 400, "0l 6 | @
15 14| 715,000| 1,500, 000) 84 | 65 ¢ |Sunday]..n...n... 000, ae 9
18 Sunday.. veer...|1,851,000{ 62 | 08 - 7 10| 51z, 000] 1, 101 000' 60.5 68
17 21} 5,930, ()00 1,008, 000} 64.5¢ 64.5 | 8 67
18 § 4,297, 000, 1,076, 000] 65 | 04.5 1 9 0 6 06
19 87! 3,422,000, 1,122,000/ 60 | 65 10 ul 8, 07.5 €6.5
20 93] 3,611,000 ' 670, 000| 68.5 65 11 16 647, aoo] 380,000, 70 | 67
21 45{ 2100, 000{ 1,000, 000( 63 | 05 ! |
22 7 204, 000) 3,597, 000] 04 les o | 1,511,66,708, 000[43, 045, 000)
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Several times during the season the capacity of the vessel wag taxed
to its utmost, and on two occasions it was found necessary to transfer
eggs to other stations. In addition to the jar, various forms of appa-
ratus, such as the Seth Green boxes, tidal boxes, and aquaria, were
employed temporarily in hatching.

The shad work was discontinued on June 14 and the vessel pro-
ceeded to Woods Hole, arriving there June 16. It was the intention to
remain here for a time, to cooperate in the collection of mackerel eggs
near Edgartown, but after waiting for several days and failing to secure
any eggs she proceeded on June 24 to Casco Bay and anchored in Orr
Island Harbor. This location was selected as the baso of operations
on account of its being the headquarters of the mackerel fishermen; it
was also in easy communication with Portland, where large numbers of
lobsters are collected. Arrangements were at once made for the spawn-
takers to attend the pound nets in the vicinity and to accompany the
drag-net fishermen regularly on their trips. The weather at this time
was 80 bad that the drag-netters were often prevented from going out,
and on July 13 a southwesterly gale completely wrecked the pounds at
two of the fisheries. As a result the total number of mackerel eggs
secured amounted to only 999,880, most of which were taken from the
pounds on Jaquish Island. The period of collection extended from
Juune 25 to July 8. :

In view of the difficulties experienced the past season in hatching
eggs of the mackerel, Dr. J. P. Moore was employed to make a special
study of the development of the egg, with the view to suggesting some
practical improvements in the hatching methods.

The following are the most importaut of the hatching processes
experimented with: Increase of density from the normal 1.0224 to 1.02562
by the addition of salt; floating box in supply tank; McDonald jar
with supply covered; inverted cod-jar with tidal flow; ja.r with bottom
feed and cheese-cloth top; jar containing salt water to which new water
was added from time to time; and, finally, the tidal-box system. There
appeared to be no marked improvement in any of the methods over that
of tl}e tidal-box system, which last year hatched over 70 per cent in
one instance. As far as could be observed the difficulty appeared to be
with the egg and not with the hatching apparatus. Many fish were
found to be spent soon after the commencement of operations, and eggs
were found in all stages of development throughout the season. At the
e{ld of July fish were noticed that had not yet spawned. There is no
difficulty in fertilizing the eggs, as all taken appear to be impregnated.

.It !Jas been stated in previous reports that the eggs lacked sufficient
vitality to produce healthy fry, and it was thought that the good
eggs were given up while the fish were endeavoring to escape from the
net. Nothing occurred during the season to disprove this, but from
farther investigations it would seem that the greater number of the
mackerel spawn offshore. This view is substantiated by the condition
of the fish when . taken,and by the fact that only with offshore winds
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were eggs found in the surface tow net nsed. Before coming to any
definite conclusions on this point, however, it would be necessary to
conduct a series of offshore towings, and to carefully examine the eggs
under a microscope in order to note their development, if impregnated,
and to compare it with that of eggs artifically treated.

Lobsters.—The Grampus, whieh had been engaged in collecting seed
lobsters and transferring them to Gloucester, was instructed to cooper-
ate with the Fish Hawk on the arrival of the latter in Caseco Bay. Dur-
ing the season 372 lobsters were received, from which 4,877,936 eggs
were secured, and 4,616,065 fry hatched and liberated 2 niiles offshore,
directly in the center of the bay. The direction of the wind and the
current were considered in making the plants, so as to provide against
the fry being swept toward the shore,

Experiments were also conducted in the holding of lobster fry. They
were placed in boxes with a good circulation of water, individually and
in lots of fifty, rock, gravel, and rockweed being provided so as to
imitate as nearly as possible the conditions of nature. They were fed
with towings from the surface of the water in the vicinity of the ledges.
It was soon found that they would not live under these conditions, and
they were removed to floating boxes in the supply tank and overboard.
Notwithstanding these efforts it was impossible to keep them alive
longer than 13 days. Death was not caused by starvation, as their
stomachs were found to contain such food as copepods, diatoms, vege-
table débris, and fragments of algw. In but few instances could the
mortality be attributed to cannibalism, as only one specimen of the
many examined was found to contain any portion of a lobster. It was
also noticed that those confined separately lived no longer than those
in lots of fifty. .

Toward the end of the season young lobsters in the second, third,
and fourth stages of molting appeared in the jars which contained
eggs and fry in the first stages. Most of these when first noticed must
have been three or four weeks old. As the increase in size became
apparent they were placed in a jar by themselves and fed on lobster
eggs. They were brought to Woods Hole on the return of the vessel on
July 31, but they all died the night of the arrival, probably becaunse of
the change in the temperature of the water, which showed an increase
ot 10°. They had passed the fourth stage aud taken on the character-
istics of the adult; the largest were over five-eighths of an inch in
length. Of adult lobsters handled during the season, 332 were liberated
in open waters and 40 died in transportation.

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

Ice disappeared from the Susquehanna early in March, and, as reports
from the lower part of Chesapeake Bay indicated a very early season,
the station was gotten ready for operations by April 1, and on April 8
the first lot of eggs were received. The weather turned cool, however,
and the temperature of the water remained so low that the full force of
employees was not taken on until April 19, From that date collections
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continued daily until June 5, the total take for tho season amounting
to 71,145,000, not including 3,000,000 received from the steamer Fish
Hawk. From these cggs 50,682,000 fry were hatched and distributed.
A shipwment of 994,000 eggs was sent to Nuashville during the season

for exposition purposes.

The following table shows in detail the daily collections of eggs, fry

batched and planted, and average temperature of the air and water:

[ atching. i Averago
Epge .____.n_. __._L’.__v_ﬂ. | Nl:}l!l_bcr tetnperature.
Dato. ok Loss. [ v of fry \ __
reccived. Date. | g:x;llt:lh(:tl. plunted. Air. | Water.
Pe—— - ——— | ~ | -—
000 l
58,000 -..
149,000 | Apr. 28 - 130,000 130,000 | 58 B
96,000 , Apr. 29 84, 000 84,000 | 55 54.5
172,000 © Apr. 290 216, 000 216,000 | 55 54.0
131,000 ; Apr. 29 116, 000 116,000 | 35 54.0
218,000 ° Apr. 20 108, 000 108,000 | 55 54,6
41,000 Apr. 20 47,000 37,000 | 55 54.7
645,000 - May 1. 1,080,000 | 1,080,000 56.3 | 64.7
073,000 | May 1| 1,065,000 ) 1,065 000 | 56.71 55.7
218,000 , May 2 202, 400 202,000 { 57 55.7
1,184,000 | May 8 70, 000 70, 000 67 55.7
073,000 - May 4| 1,422,000 1,422,000 68 50
208,000 May 6 914, 000 914, 000 58.3 | 50.2
1,457,000 ; May 7 3,272,000 { 3,272,000 | 59 50.4
2,207,000 | May 8| 4,005,000 | 4,605,000 | 69 50.4
185,000 May 0 243, 000 243,000 | 60 57
697,000 | May 11| 1,321,000 | 1,321,000 [ 60 57
401,000 | May 14 869, 000 869,000 [ 60.4 | 58.1
103,000 ' May 15 791, 000 793,000 | 60.7 | 59
132,000~ May 10 316, 000 316,000 | 60.7: 59.3
165,000 ' May 16 395, 000 395,000 | 61 6o
126,000 | May 17 825,000 825,000 | 61.3 | 60
841,000 | May 18 960, 000 960,000 | 61.3| 60
843,000 . May 18 799, 000 799,000 [ 61.6 [ 61
252, 000 | May 19 677, 000 677, 000 01.5| 61
389,000 Muay 19 1,220,000 { 1,220,000 61.7{ 611
196, 000 [ May <1 440, 000 440, 000 65 63
3,000 May 21 130, 000 130,000 | 65.9( 64
250,000 | May 23 900, 000 900,000 | 659! 04.3
650,000 | May 23| 1,354,000 | 1,354,000 | 65.9| 04.3
636, 000 ’ May 251 1,741,000 { 1,741,000 | 68 64.7
20...... ceenae ceeeen 6,888,000 | 1,149,000 [ May 26 | 4,739,000 | 4,730,000 | 66 65
20 * 1, 800, 000 684,000 © May 26 | 1,116,000 | 1,116,000 | 66 65
2l i, i 2,808,000 760,000 | May 27 1,038,000 | 1,038,000 | 66.3| G5
21 * 063, 000 185,000 | May 27 508, 000 508,000 | 66.3 | 65
*108, 000 82,000 | May 28 166, 000 166, 000 64 65.2
1,764, 090 678,000 | May 28| 1,086,000 | 1,086,000 | 64.7] 65.1
816, 000 320,000 | May 20 496, 000 400,000 | 65 05
45, 000 10,000 | May 30 35, 000 85,000 | 06.3 | 65.1
346, 000 84,000 ! May 80 312, 000 812,000 [ 65.3| 65.1
340, 000 30,000 | Mny 30 310, 000 310,000 | 65.7| 65.3
’1.544, 300 362,000 [ May 1| 1,182,000 { 1,182,000 65.71 65.5
3,416, 000 816,000 | June 1| 2,600,000 | 2,600,000 | 66 65.7
9, 580, 000 618,000 | Junc 2 1,062,000 | 1,062,000 | 06 65.9
1,432, 000 513,000 | June 3 010,000 | , 019,000 | 66.3 | 65.0
3,667, 000 704,000 | June 4| 2,449,000 | 2,449,000 | 66.3 | 66
2, 260, 000 415,000 | Juno 5| 1,845,000 | 1,845,000 | 67 66.1
1,039, 000 178,000 | June 7! 801, 000 861, 000 67 66
1,574, 000 623,000 | June 8 : 951,000 951, 000 7.3 | 00.6
805, 000 825,000 | June 9 ..o i, 08 66.7
400, 600 95,006 [ Juno 11 | 305, 600 305, 000 68.3 | 67.2
........... 74,145,000 | 22, 469, 000 vreeveenset 50,082,000 | 50,682,000 |......u.fe.. .-
- 11,280, 000 780,000 | May ol 600, 000 450, 000 57 68
* Steamor Jish Hawk. t Egga of striped bass.

Storms were very frequent throughout the season, and as they usunally

occurred at slack water, between sunset and midnight, the daily collec-
tions were materially interfered with, though the total take exceeded
that of any season since 1888. It is worthy of mention that 11,000,000
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eggs were obtained between midnight and daylight, more than 3,000,000
between 8 a. m. and noon, and 6,000,000 between noon and night.

Contrary to past experience, the eggs collected during the day were
of excellent quality and produced stroug, healthy fry. This year the
number of fry hatched amounted to 72 per cent of the total take of eggs.
The fishermen in the neighborhood cooperated with the superintendent
throughout the season, and furnished 26,000,000 eggs, or nearly three
times the number furnished last year, at a rate of $20 per 1,000,000.

Striped bass.—Tor several years the station force has been on the
luokout for striped bass or rockfish eggs, and on May 3 the spawn-taker
attending the Carpenter Point seine brought in 1,280,000, which he had
collected from a fish weighing 12 pounds. The eggs were nearly trans-
parent and measured one-seventh of a linear inch, or 24,552 to the quart.
After attempting to hatch them in the McDonald jar it was found neces-
sary to improvise a special form of apparatus somewhat similar to the
Mc¢Donald tidal box, owing to the fact that there is very little difference
between the specific gravity of the water and that of the eggs. The
improvised form consisted of four bell aquariainverted and placed in a
box supplied with water through a §-inch tube and discharged through
a i-inch tube, thus giving a rise and fall of 5} inches every 8 minutes.
By the afternoon of May 6 the hatching was completed, the mean tem-
perature during the period of incubation being 58°. The fry resulting
from thesc eggs (estimated at 450,000) were liberated in the Susque-
hanna River near Port Deposit, The small percentage hatehed was
occasioned partly by the muddy condition of the water and partly by
imperfect circulation due to the character of material used for covering
the jars. TFor the purpose of closer observation during the period of
ineubation, two small glass jars were placed in a bell aquarinm fitted
with tidal motion. The water used was first run through a charcoal
filter.

BRYAN POINT STATION, MARYLAND (8. G. WORTH, SUPERINTENDENT).

In August and September important improvements were made under
the direction of the superintendent, embodying repairs to the boiler-
house, seine-house, and boat-house; the wharf was repaired and pro-
tected against dammage from'ice by driving piles 20 feet away from the
corners, on a line with the end, and a well 184 feet deep was excavated,
which affords a copious supply of cold, clear water. The station has
beretofore been-dependent on a very unsatisfactory spring and upon
river water, which caused sickness.

A large amount of worn-out property, including seines, scine boat,
and other fishing apparatus, was condemned and sold at auction. A
topographical survey of the station was made during the year, and
an estimate was submitted by the superintendent for a large hatchery,
where the entire product of the station can be cared for, thus obviating
the necessity of transferring the eggs to Central Station.

In view of the reccipt of large numbers of shad during March,
104,000 being received from the 14th to the 28th, preparations were made
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to open the station two weeks in advance of the usual time, Mr. L. G.
Harron was detailed to assist the superintendent in field work.

Special attention is called to the fact that although immense numbers
of shad were taken in March, the catch during the spawning period
(April 15 to June 30) was much smaller than that of any year since
1887, and this accounts for the poor results secured. A few ripe fish
were found as early as April 2, but the regular collections did not com-
mence until April 14, The followmg table shows the daily collections
of eggs and the source of supply:

Haul Haul Hler ilv total.
leo7. | B8U 1 Gillors. | Daily total. | 1807 | STl | Gillers. | Duily to
I
April 14 472,000 |..c.o......... 472,000 || May 8 78, 000 468, 000 546, 000
15 356, 000 177, 000 631, 000 9 [oeeececannnn 1, 353, 000 1,363,000
16 481, 000 7, 000 488, 000 10 422, 000 2,789, 000 3,211,000
17 522, 000 120, 000 842, 000 11 289, 000 1, 447, 000 1, 736, 000
19 485, 000 800, 000 1, 085, 000 12 63,000 1,271,000 1,334, 000
20 288, 000 336, 000 624, 000 13 271, 000 1, 377, 000 1, 648,000
21 184, 000 122, 000 306, 000 W jeeeeeeananne {, 408, 000 1,408,000
22 80, 000 871, 000 761, 000 15 171, 000 729, 000 900, 000
23 203, 000 257, 000 460, 000 . 241,000
24| 461,000 | 1,010,000 1,471, 000 605, 000
25 871, 000 2,179, 000 3, 050, 000 641, 000
26 653, 000 1, 696, 000 2, 349, 000 679, 000
27 60, 600 843, 000 1, 003, 000 387, 000
28 283, 000 604, 000 887, 000 847,000
29 130, 000 208, 000 338, 000 1,483,000
30 116, 000 136, 000 252, 000 318, 000
May 1| 384000 1,145,000 1,529,000 795, 000
2 511, 000 508, 000 1,109, 000 .- . 621, 000
b 400, 000 811, 000 1,011, 000 ceen ... - 401,000 401, 000
6 92, 000 1, 670, 000 1, 662, 000
7 146, 000 386, 000 531,000 || Total...| 8,471,000 | 31,236,000 38,707, 000

Over 90 per cent of the eggs were from the lower river, whereas only
about 15 per cent were obtained from that field the previous year. As
the daily collections were very small, half of the temporary employees
were discharged on May 15, and most of the remainder on the 29th,
_sufficient force being retained to dismantle the station and care for the
property. On April 20 the daily shipment to Central Station was
frozen, though the eggs were closely covered with oil-cloth and placed
on the forward deck of the launch, where they were exposed to sun-
light. This is the first instance of shad eggs freezing on the trays
during the spawning season. A system of temperature observations,
embracing 25 miles of spawning territory, was inangurated on April
20, and it is thought, by continuing the work from season to season,
that valuable deductions may be made as to the spawning habits of the
shad. During May an effort was made to ascertain the extent to which
young shad were frequenting the spawning-grounds at Stony Point.
The station was closed on June 7. :

Following are the mean temperatures of air and water for March,
April, and May:

Month, Alr. Water.
48.25 45.25
65.75 54.50

06. 38 | 64.73
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The following table shows the temperatures of water by weeks, dur-
ing the shad season, from 1887 to 1897, * It will be found of interest in
connection with the table on the opposite page:

| Woek ending | Weok ending Weok (-ndmg Week ending | Week ending
’ Feb. 7. Feb. 14, Feb. 21. Fob. 28. Mar. 7.
Year. 3 3 3 : 3
s = P g b g PR s q
il §!§.E I I ETY: § (28] 2
AA| 2 iA|A| 2 |a|d| A& [2|A]| & |A|HF| =
| ' e
i 44 140 | 43.37 | 4240 41
30136 37.07 | 88 ; 37 37.53
36 (361 36 37| 36 36.60
48 [ 42 | 44.85 | 48 | 42 44,67
47 1 42| 45.38 | 42 | 40 41.42
47139 | 42.85 | 46 | 41 42.90
38 34 | 35.42 | 40 35 36.890.
42| 37| 98.32 | 46 | 38 41.75
36 35 35.17 | 40 | 36 . 38
38 36.50 | 40 | 38 38.96
K f01% I 99,10 | 42 [ 30 41.03
Week ondmg ! Week omlmg J Week cnrling Weok cnding . Week ending
Mar. 14. H Mayr. 2 Apr. 4. | Apr. 11,
ilg) 8 415 3
Al A I8 &A =
44 [ 421 42.30 I
148 | 40 ° d4.14 ' 62 | 48 50,92
160 | 48 48,02 52 50 50. 50
©50 | 47 48.10 ' 53 | 50 51.46
40 | 42 44,42 | 401 44 45. 04
62 1 45, 47.28 1 66 . 52 63. 80
54 451 48.64 ' 54 i 52 63.21
50 146 48.03 i 52|48 50.17
48145 47.14 (54 148 | 59.14
46 | 44 45.17 , 47 " 45 46.07
52 | 48 50.14 | 53 ; 52 52.21
L
‘Woek ending | Weok ontliug
May 9. i May 16
Year. 3 : | : | : :
FR R g s s . ] . g
dle| & |4)g) 2 14| F |4s sln.ss
AR A AA] A (A2 A |2 R diA!l A
52| 54.30 1085 ' 54| 54,2) | 57, 65| 55.71 ;66|57 | 62.65 ‘ 08 [ 66 67,28
P60 51.22 | 52 . 50 ; 50.56 ! 58 i 51 55 64 581 60.64 | 66 | 63 64. 53
62 52,064 (58 | 52| 55.67:58 ' 66! 57.71 162 &4 57.84 08 | 61 65. 64
v 6L 54,60 | 60| 56| 57.35: 62 " 58 | 59.42 |64, 01 62,07 l 65 | 60 02.53
46| 52.28 |64 | 58| 6133164 62| 63.04 - G4 | GO | 62 65| 60 . 63.28
50 | 50.85 153 |50 51.85162 52| 66.23 1681 60! €500 08| 64 - 65.52
52 54.53 . 55 50| 53.36 (50 : 50 . 53,00 ' 60 | 56 58.14 . GO . 58 ' 62,47
48 ° 50.50 160 54 58.35 | 66, 60 @ 02.39 ;70 64 - €8.321 70 ' 68 68. 64
, 92 | 53.32 | 61 . 53| 56.67 162 |57 50,57 |70 58 €3.39 |73 62 67.36
50 | 53.84 | 66 621 064.50 64 62| 63 67 ; 62 | 64,64 ' T3 | 07 70
| 52 | 53.96 | 59 ; 54 | 56,03 60 | 60.64 | 63 | (1] | 61.60 . 66 ‘ 63 64.39
i
Weck ending Week ending Week endin
May 23. May 30. 8 Fune . © Juno 8 to 10
Year. ] | & . g . & :
4 ! .08 |E|8) 8 1318|8415/ 8
oA ‘ b A | A A A A A A4 | A A
[ D P i R |- .
72 68 70,35 73 72 72.07 72 2] 72 72 70 7117
63 61 62.14 65 [ R T O e O P
70 68, €8.64 66 64| 65 70 65| 67.02 (i1 85 07.25
68 | G4 ‘ 65. 92 68 64§ 60.45 73 60 | 69.14 T4 72. 73.61
68| 61 064.61 06 62| 64.42 70 62| 67.42 72 60| 68.42
G9 i 65, 67.33 66 62 | 64.57 74 62 | 08.60 7 701 7219
69 60 6357 70 66| 69.08 75 68 71.23 76 4, 75
0 6 I 69.10 83 84| 65,71 69 62 | 65.07 77 66 72.71
62, 60| 61.28 72 62 | 65.32 82 70} 70.28 80 75 77.60
7% T2 l 73.28 72 70| 71.78 73 71| 72.03 76 73 75.21
67 06 | 66.14 68 67| 6.7 71 68| 69 ! 70 70,12
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.The following table shows the receipts of skad from the Potomac
River, at Washington, D. C., by weeks during the season, from 1887 to
1897. The data were furnished by Mr, Gwynn Harris, inspector of
marine products:

Non-gspewn fish.

Yoar. | Wook | Wook | Weok | Wook | Woek ' Wonk | Weok | Weok | Week | Weok
GI].\"JI"; | ending | ending | ending | onding onding | onding | onding 1 cuding | ending
ob.7. Feb.14.  Fob.2L. | Feb.28. | Mar.7. Mar.14. Mar.21. Mav.28. Apr.d.  Apr. 11,

! |
61, 208 464 38250 48111 26, 038
2! 1 e 2,008 25,022
1] ety w020l 16,862 42,463

301" 4,108 | 15,816 | 43,520 97,375

52 12 L4421 16,493 | 71,036
8! 47| 5014, 48170 b8115
........... loeeeierarioeeanaaee 20,601 | 67,325
801 1,807 115,743 1 70,352 | 134,800

i
[
83| 491 2,447 7.070| 16701
|
|

30 101 3,642 ' 23,338 49, 450
5 | 1, 060 ‘ 24,086 | 80, 120 | 84,378 9,237
' |

i

pawn fish.

Year. | Woek | Woek | Wook | Weok | Weok | Wook " Weok | Wook | Juno 6 | Total.
ending cmlmg ending ! ending | ending | ending ! ending = ending

)\ to
Apr.18.! Apr. 2.1.' May 2. | May 0. | May 16. | May 2%. | May 30. | Juue 6. | Juue 10

i : ! - R
}ggg ----- 50, 045 ' 48,034 | 33,655 | 49,021 | 22,051 17,920 6,700 | 3 g8l | 1,3u8 | 209,110
888 ... 61,611 | 61,011 63,302 | 51,363 | 23442 | 14,807| 7,790} 5,237 893 | 1308, 444
------ 50,130 | 72,060 | 31,870 | 14,880 | 8,002 | 2,308 | 1,54 | 448577
45, 580 24, 828 11, 822 3,201 1, 369 1,481 337 419,390

53,018 | 21,211 | 15,194 | 10,820 | 3,412 | 2,001
28173 22,285 | 8.468| 4,855 | 8,476 | 8,001 | 1,358 | 200.882

375 | 807,978
2,777 | 383, 507
1,612 | 623,850
502 | 343,160
210 | 196, 899

35,063 | 18,020 | 15,220 | 0,520 | 3,820 | 1,614
55,870 | 22,470 | 20,105 | 9,044 | 7,234 | 12 410
\ 38,128 | 50,874 | 28,042 | 20,440 13,112 | 8,826
128,050 | 53,300 | 2852 | 22,073 | 13,218 | 7,037 ' 3,307 4,46
60, 250 I 24,079 | 18,698 | 10,230 | 7,278 i 3,400 | 1,882 1,151

! 1

I 258 | 517,780
1

CENTRAL STATION, WASHINGTON, D, C. (3. G. WoRrt, SUPERINTENDENT).

) Dur.ing the sammer the superintendent was detailed to make an
investigation in the neighborhood of Weldoun, N. C., with the view to
determining the extent to which the river shrimp, Palwmonctes ezilipes,
enters into the food of the bass and crappie, and to arraunge for the
extension of its geographical range as a natural food for trout and
other edible fishes. They were found in many of the ponds and streams
of Halifax and Northampton counties, and shipments were sent to
Washington, 1. C., Wytheville, Va., and Neosho, Mo. It was learned
that they form an important part of the natural food of bass, crappie,
?ﬂd other predaceouns fishes, and that they can be successfully shipped
in pails of water by oxpress for distances requiring not over seven hours
time. Part of the consignment seut to Washington were put in a troub
stream near Leesburg, Va. Au examination of thepond in Washington
during the month of May showed the presence of egg-bearing shrimp.

Asin former years, the fish-cultural work included the distribution
of the year’s production of fish from the Fish Commission ponds, the
hatching of shad eggs collected on the Potomac River, and of a few eggs
of the quinnat salmon, brook, rainbow, Loch Leven, and lake trouts,
which had been transferred from other stations during the winter for
the purpose of illustrating fish-cultural methods.
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The following table shows the number of eggs received and the fish
distributed:

Eges ©  Fry
Speoies. rocavod. | dlstributed.

D43 .0702"98 4 {13 11 R 3, 000 2,202
Lake trout........ . 5,000 4,338
Loch Leven trout. 8, 000 2,200
Rainbow trout.. .. 10, 000 7,479
(s})ulnuat BAIMOD. . eee it iere it iiiieetiecrcniaantianns e 10, 000 7,516
A . ceveer tereneerncnccaeanareareiocecsssntoconorrosnssssnccsrarsonosones 40, 359, 000 | 25, 346, 000

5 0 N 40, 390, 0600 25, 309, 744

The first consignment of shad eggs was received from Bryan Point
on April 14, and shipments continued uninterruptedly from that time
antil the 20th of May, 31,877,000 of the 39,719,000 shipped being received
in good condition. A consignment of 640,000 was also received from
the Delaware River on May 22. ’

During the season 25,346,000 fry were hatched and distributed, and
2,070,000 eggs were shipped to Nashville for exposition purposes; the
balance were lost during incubation. The eggs were transferred from
Bryan Point by means of the Fish Commission launch instead of by
passenger boat, as in past years.

At the close of the year the superintendent was detailed for duty in
connectiou with the construction of the station at Erwin, Tenn.

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

In October arrangements were made to restock the aquarinm with
salt-water fishes from Chesapeake Bay, but owing to the prevalence
of heavy gales it was impossible to obtain good collections. Fresh-
water fishes were collected from time to time in the Potomac River,
and consignments of trout and salmon were received from the New
England stations. :

Comparatively little difficulty was experienced during the year with
fungus or disease of any kind.

During March and April 19 yellow perch spawned in the aquariumn,
but efforts to hatch their eggs were unsuccessful; this was attributed
to the presence of alum in the filtered water. Two rainbow trout
spawned early in March and another on May 12; none of the eggs
hatched, though efforts were made to saye them. The goldfish spawned
in April and May and the eggs were placed in a separate aquarium in
the greenhouse, where they were hatched.

The fresh-water fishes, with the exception of the lake trout, were held
without loss until May 6, when a part of the steelhead trout and quinnat
salmon were transferred to Nashville. The balance were retainod with
comparatively light losses until June 18, when they were liberated in a
small spring fed pond about 10 miles from Washington. Several adult
rainbow trout, weighing from 13 to 2 pounds, a number of 2-year-olds,
and a few steelheads were retained in the aquarium for experimental
purposes, and lived until July 4, when they died at a temperaturg
of 820,



REPORT OF COMMISSIONER OF FISH AND FISHERIES. XLIX

From Juue 18 to July ¢ the water temperature was as follows:

———

Date. | 8a.m, 5 Noon. |6 p. m. Date. 6a.m. | Noon. | 6 p.m.

oJ, ] ox, oF. °71;.

Tuno 18 | o1 | e n

i AR AR

21,0 Ly H 15 I

.- 5 7 5 -

22... 75 75 75 o

2. 5 5 75 B0

4 A g
% 76 7 .

26. 77 i 77 77

The following shows the number and kind of salt and fresh water
fishes exhibited during the year:

B i
Speoios. ;. No. | Spocies. | No. |; Species. | o.
| | -
Fresh water: . Frosh water—Continued. H Salt water—Continued.

Large-mouthblackbass.. 205 | Pickeral... ) Pinflsh %
Small-moath blackbass.. 32 |, Channel cat 10 i Seup . . 20
Rook bass.c............ v 100 | Yellow cat 30 Cronker 20
Crxdfple ..... 120 |'  Chub sucker. 8 Pigfish........ :
White bass.... e 3 | Red sncker..... 41 Striped mullet. H
Yellow bass ....... 1) Leather osrp ... .. 6l Floundor...... 8
Rainbow trout L1185 ) Shod.eeeeo:.... --1 2,700 | Mumnichog. 2
Brook trout. 175 |I Suunflsh. ... | 120 Tautog...... 2
ko tront o 193 1 Mill ronoh. 20 | Toadfish .... 12
Swiss luke trou 150 |, Comnon eel.. 12 | Hog-chokor ¥
Steelbeads .... 300 |  Lacofin dage. ... 26| Moonflah.. H
ninnat salmon . . 174 ), Fresh-water shr: 200 Swollfiul .. 1
tlantio salmon. . 2% ) Bulifrog...... 12) Bt ped boss. s
Yellow perch..... ... 66 Crawflgh .......... seeel 100 Black drum..... 3
White perch .. a0 Fresh-water terrapin.. 4l Sheopshead ... 3
English tench . 120 Snupping turtle....... 2| Skato...... . 2
Paradige figh . . 2 12| Salt water: l, Stingray.. !
a4 .. 19 ) Lobster ..... 1

: 40 I,  Hermit crab. 12

X 2 Bluoorab ... 15

X 32 Medusa....... 1

‘ .

‘_

Frsit CommissioN Lakps, WASHINGTON, D. C. (RUbOLPH HESSEL IN CHARGE).

During the fall months the following fish, resulting from the crop of
the previous spring, were distributed : Large-mouth black bass, 38,492;
small-mouth black bass, 2,688; rock bass, 5,070; shad (estimated num-
ber), 1,500,000,

At the close of the previons fiscal year 12,270 young large-mouth
black bass had been transferred from the breeding-ponds to the tanks
and the small rearing-ponds. This work was continued during the
summer, & total of 48,822 large.mouth and 2,976 small-mouth bass being
secured.,

The losses up to the time of distribution amounted to 11,410, of which
1,080 were the small-mouth species, The.heaviest mortality occ_urred
in June, cansed by the high temperature and the muddy condition of
the water. Their food during the early summer consisted of chopped
- fish (carp and tench reared at the station), and when the supply was
exhausted, fishes purchased from the market were substituted. The
bass refused to take the fresh-water spacies, but the various salt-water
fishes, particalarly the butter-fish and the sea trout, proved very accept-

¥, R. 97——1v
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able. These were purchased at a rate of 3 cents per pound. In pre-
paring fish as food the scales and gills should be carefully removed.

With the view to enlarging the output of bass, spawning-ponds
were constructed along the south banks of the north and south ponds
during the winter, and the stock was increased by the transfer of
several hundred large-mouth breeders from Quincy and small-mouth
breeders from Lake Erie. On the 15th of April 20 adults were placed
in each of the partitions of the north pond and the same number of
small-mouth bass were placed in the various partitions of the south
pond. Spawners were also placed in Pond No. 6 and in a number of the
small pouds on the terrace in front of the cottage.

As good results had been attained at Wytheville Station the pre-
vious year by the use of artificial nests, all of the ponds were provided
with them, in addition to piles of gravel. The nests used were of two
forms, one being simply a cement plate 20-inches in diameter, covered
with coarse gravel; the other, the Seagle nest, described in the Report
for 1896, page 48. The fish commenced spawning on April 18, and it
was noticed that they deposited their eggs on the artificial nests quite
as readily as on the natural nests of gravel.

The temperature of the water at the opening of the spawning season
was 450, Fungus developed after a few days on the first eggs deposited
in partitions 1 and 2 of the north pond and Pond No. 6, but the others
did well, and on April 26 young fish were seen in both the north and
south ponds.

Owing to the fact that the ponds were not dried during the winter,
there was an immense growth of alga, which not only interfered mate-
rially with the removal of the fry, but prevented close observation of
their movements, As an examination of the ponds showed them to
be abundantly stocked with microscopic food, artificial feeding was not
commenced until the bass were about two weeks old.

During the month of May there was every reason to expect a large
crop of both species, but late in June a small bug belonging to the
family of Notonectide made its appearance and destroyed large numbers
of the young fish. .

An insect which belongs to the Dytiscide family appeared later and
caused even greater damage. It attacked the young bass in large
numbers, killing and eating in a few minutes a fish 14 inches long,
nothing remaining but the skeleton. . Though little is known of the
natural history of this insect, it has heretofore been thought that its
food consisted solely of dead flesh. Tho pests fly over into the ponds
at night from the river, and the only way to prevent their ravages is
to cover the ponds with very fine meshed netting.

At the close of the year, owing to heavy losses caused by the insects
referred to, very few of the young fish remained in the small ponds.

Crappie.—As the demand for this species is constantly increasing, a
supply of adults was brought to the station from Quiney in the fall, and
early in April 23 of them were placed in Pond No. 5 and the remainder
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in the acclimatization pond, No. 20, which has an area of 17,500 square
feet. In Pond No. 5, where there was very little vegetation, a close
watch was kept, with the view of noting the spawning habits of the
fish, but in no instance were they observed to nest, though a few fry
appeared in June. The vegetation in Pond No. 20 is very dense, and
the results attained were apparently much better, a8 hundreds of fry
an inch in length were observed during the latter part of June. The
crappie are 8o delicate that it is impracticable to handle them during
warm weather, and no effort was made to remove the young brood, but
the old fish were taken out and placed in a smaller pond.

Golden ide.—A part of the stock of golden ide was placed in Pond
No. 4 and commenced spawning on April 21. The temperature of the
water at that time was 540, but it fell to 41° on the 24th, causing the
loss of all the eggs. A few days later 16 specimens which had beew set
aside for shipment to Nashville spawned, the temperature at the time
being 580, These eggs were successfully hatched within 10 days, and
at the close of the year there were several hundred of the young fish on
hand. Their food consists of cornmeal and flour. .

All of the spotted catfish and rock bass on hand were shipped to
Nashville for exhibition purposes. As usual, large numbers of carp and
tench were hatched to be used as food for the bass, and a sufficient
number of goldfish were reared for stocking the public parks,

During the winter the old tool-house, the fences, and the partitions
around the ponds were removed; a driveway was constructed from
Executive avenue to the office, and the grounds were further improved
by the planting of ornamental fiower beds.

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

The condition of the ponds and buildings was sueh that it became
necessary ta expeund $800 in improvements during the fall. These con-
sisted of the subdivision of the bass ponds into 9 spawning-ponds by
the construction of wooden and earthen partitions, and the painting and
repairing of the hatchery and superintendent’s residence.

The stock of fish on hand at the boginning of the year is shown in the
tollowing table:

Calendar year in which fish were hatched.
Spocios. ) :

. 1892 or

1808. 1805. 1804. 1883. bofore.
Rainbow trout .................... . 1,830
Black bass .......0 2000 I b eo e buesl N bl 5. "2l
Rock bass........ ... 000 I [SSSSOROR MSORIN OSSRt 140
Total...ooei e 117, 300 ) 1,400 660 805 1,904

At the time of distribution in the fall the trout numbered 81,954;
2,200 of these were retained for breeding purposes and the remainder
were planted in public and private waters. Very few black bass were
reared at the station, owing to the condition of the ponds, but the out-
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put was increased by the transfer of 13,562 from Central Station and
234 from Quincy, I1. The output of rock bass was 11,485 yearlings
and 70 adults reared at the station and 2,550 yearlings transferred from
Neosho.

Rainbow trout.—The brood stock at the station in November con-
sisted of 1,623 fish from 4 to 8 years old, 700 three-yecar olds, 515 two-
year olds, and 1,200 yearlings. The spawning season commenced on
November 6 and continued until February 5, during which time 770,440
eggs were collected from 984 fish, 620 males being used to fertilize them.
Of these eggs 245,000 were assigned to State fish cominissions, foreign
societies, and private applicants; 52,000 were trausferred to other sta-
tions of the Commission; and from the balance 365,000 healthy fry were
batched. During March and April 120,000 of these were distributed
to applicants in Virginia and Tennessee; the remainder were placed in
troughs in the hatchery and in outside pouds to be reared for the fall
distribution, the losses to the close of the fiscal year amounting to
63,038,

During the early stages of the existence of the fry their diet consisted
entirely of canned herring roe and salted cod roe, but from May 1 to
the close of the year a mixture of liver and mush was given to them.
After an experience of two years, fish roe, either salted or canned, is
considered far superior to the usual liver diet for small fry. Of the two
preparations the canned roe is preferable.

There were no unusual casualties until June 23, when the water
supply to one of the ponds was obstructed for several bours, resulting
in the loss of 327 two-year old fish.

Quinnat salmon.—On December 31, 5,000 quinnat salmon eggs were
received. They hatched between January 8 and 12 with slight loss,
and on May 28, when the fry were transferred to the ponds, the loss
{from the time of hatching amounted to less than 200, They grew very
rapidly after being released in the pouds,and at the close of the year
were about 4 inches long.

Black buss.—To increase the output of the station, 59 adult small-
mouth black bass were transferred from Put-in Bay in October. They
were kept in one of the spring-fed ponds until April 14 when they were
transferred to the spawning-ponds, which had been prepared with
artificial nests. Owing to the unusually cool and cloudy weather they
did not commence nesting until late in May, and at the end of June
ouly two nests containing eggs had been found.

Rock bass.—BEarly in April 145 adult rock bass were placed in the
spawning-ponds. These were also affected by cool weather, and though
they commenced nesting early in May very few eggs were noticed at the
close of the year.

Crappie.—Of 104 crappie transferred from Quincy Station in October,
there remained but 46 the following spring. These were in excellent
condition, apparently, but so far they have shown no indications of
spawning,
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PUT-IN BaY StaTION, O1I10 (J. J. STRANAHAN, SUPERINTENDENT).

The following important improvements were made :l.t. the' station
during the yeaf: A frame storehouse 15 by 20 feet, 13 stories high, was
erected on the southwest corner of the station grounds; the old dock
was replanked throughout and supplied with new timbers where needed ;
a rowboat dock, 40 feet by 9 feet, was built at the southeast corner of
the building, running parallel to and 20 feet away from the maln dock;
a 30-foot channel, 260 feet long and 73 feet deep, was dredged from the
dock outward to deep water; retaining walls were built on the north
and the west sides of the main building and on the nortbeast of the
grounds on the lake front; the grounds were graded and secded and
walks were built; a 60-light gas plant was installed in the lmtclllery,
and to obviate the possibility of the water supply being cut off, the
suction pipe at the end of the dock was placed in deep water in the
new chanunel, .

During October the usual arrangements were made for collect?ng
whitefish and herring eggs at various points on Lake Erie, but owing
to the exceedingly bad weather daring the spawning season the total
take was less than lalf that of the previous year.

The first eggs were obtained on November 4, but a violent storm
commenced November 6 and lasted for several days, causing great
destruction to the nets, and breaking up aund driving the schools of
whitefish and herring out into deep water. Scarcely a pound net
escaped injury, and it was estimated that over oue-third of the gill nets
in the western end of the lake were destroyed; 21 pounds belouging to
a firm in Toledo were so injured that they were not fished again during
the season, '

At the close of operations, on November 26, the total collections
amounted to 86,139,000 whitefish and 11,725,000 lake-herring eggs,
secured from the following fields:

Collecting tleld. Whitotish. | Herring.

Port Clinton
Put-in Bay.........
North Buys 1sland
Toledo.............
Kelly Island.......
Middle Bass Island o Bda9. 000 -

Catawba Teland............... L o 0 llll T 2,001,000 {..c..c.onnene

45, 513, 000 5,225, 000
12,218,000 | 3,200,000
12, 159, 000 1, 100, 000

7,187,000 0 2,200,000

TOUE eeen ittt | 86, 139, 000 i 11, 725, 060

Owing to the unfavorable conditions under which the eggs were col-
lected, their quality was not so good as in former years. The first fry
were planted on March 26, and deposits were continned to April 29,
during which time 60,309,000 whitefish, and 7,209,000 lake herring were
liberated.

For the purpose of experiment, 2,000,000 fry hatcled early in April
were held in four tanks and were fed on fine middlings prepared by
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the roller process. They commenced to take food on April 8, and were
apparently healthy and vigorous until April 17, when a considerable
number of dead ones were discovered at the bottom of the tanks.
The death rate continued to increase from this time until about the
28th, when it had become so large that it was decided to plant half of
them. The balance were held for experimental purposes, and various
kinds of food were tried, but they all died on the night of May 6.
The temperature of the water during this period was as follows:

Air. | Water. L Air. : Water.
Date -——| B T T 011 T e T S
Mux.l Min. , Mean. .Mux.l Min, | Mean. | Mnx.! Min.  Mean. Max. Min, | Meun.
- N I i FR DA

Apr. 8143 141514225 405140 |40.25 | Apr. 2373 64 |68.5 |46 (45 | 455
913 |3 34.5 40 40 40 | 2474 59 68.5 |48 47 47.5

10 | 4i | 33 37 140 |39 30.5 25 | 61 54.5 | 57.75 : 48 . 48 48
11|38 '35 |56.5 40 |40 |40 |l 26154 54 |54 48 |47.5| 4175
12 | 44 38 id4) 41 40 40.5 | 27 1 44.5 ! 40 42,25 47.5 | 47 47.25

13 : 59 49 54 41 | 40.5 | 40.75 28 150.6 53.5|56.5 48 48 48

14 {49 42 45,5 | 42 41.5 | 41.75 |, 29 54 51 52.5 148 48 48
15 | 52 | 45 | 485 |42.5 |42 [dl75% 30,48 |48 |48 |49 |47.5| 48.25
16 | 48 44 46 42.5 1 42 42,25 i May 1|4l 41 41 48.5 : 48.5 | 48.5
17 | 31.5 37 37.25 | 43.5 | 43 43.25 4 2|42 40 41 48 47.5 | 4.5
18 : 58 ' 40 49 43 42 42,5 & 3|56 47 51.5 |48 47.5 | 47.75
19 1 36 34 35 43 43 43 | 4 | 65 47 51 51.5 | 61 51.25
20133 129 31 43 42.5 | 42.75 6| 56 52 54 52 51 51.5
21 150 |41 46.5 1 43.5 1 43.5|48.5 4 6| 68 57 63 52 51 51.5

22 ’ 72 57.5 64,75 | 44 ; 43.5 | 43,75
|

From a consignment of 1,000,000 lake-trout eggs shipped from North-
ville Station 794,000 fry were hatched and liberated in the vicinity of
the station, on North Bass Island and Peach Point Reef.

Another attempt was made to collect black-bass eggs by setting out
artificial nests in the vicinity of the hatchery. Over 100 were prepared
and placed in shallow places, but owing to the very high winds and low
temperature prevailing during the spawning season only three broods
of young fish were hatched.

In the spring the superintendent made an investigation of the stur-
geon fisheries at the west end of the bay, with the view to taking up
the propagation of that species, but it was found that the conditions
would not warrant it.

Tollowing is a record of the maximum, mean, and minimum tempera-
tures of air and water, by months:

3
Air. l Wator. ! i Afr. [ Water.
Month. |[—- - e Month, '—— e T

Max.| Min, :Meun.! Max.| Min. ‘Mean, IMnx.I‘ Min, Me:m.i Mux.i Min. |Monu.

. e—— | ——— ———
1890, | : ! | 1807, l |
July ....... 90 60 76.51' T4 64 70.60" January...: 85 |-13 | 290.56
August .... 92 05! 77. 09: 80.50 o8 | 73.67|| February .. 44 G | 20.47
September . 80, 54 65,01 70 56.5 66.25( March..... 66.5) 21,5 35.12
October.... 07| 36 61, 48i 69" 486 61.82. April ..... 4 33 | 46.61
November.. 66, 21 43,05 52.5 | 38.5 44.30' May ...-.. ] 40 | 66. 84
Decomber.. 51| 17i 31.85| 37 32.5 39. 74|. Jute...... | 8 | 52 i 68. 65
| | i ' |
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NORTHVILLE STATION, MICHIGAN (FRANK N. CLARK, SUPERINTENDENT).

The regular force of the station was employed dl_lring the summer in
assisting in the various constructions, repairs, and improvements. The
stock of fish on hand at the beginning of the year was as follows:

Culcudm;yenr ju whieh fish werobatched.
Specion 1896, | 1895, | 1894, | 1893. | 1892,

BrOOK trOUL . .ieiieeeeeeearaecaeaiecnroneesnunrcnrocncessans 17, 000 R T IPRITLY.
Wild brook trout. .
Von Behr trout .. :

Loch Leven trout - 20
Black bass .........

T ST PPROt 17,000 | 00 |eeeennns | 1,187 550
i ! .

The fish continued to do well until the excavations for the new
hatchery were commenced, when it became necessary to cut off a large
part of the water supply. This resulted in heavy losses, and by the
close of summer there remained on hand only 1,600 yearling fish.

Lale trout.—The collection of eggs on Lake Superior commenced on
October 9, and was continued without interruption until November 26,
the total take amounting to 12,277,000. Of these, 1,330,000 were
obtained in the vicinity of Caribou Island, Lake Superior; 2,174,000
near Alpena, Lake Huron, and the remaining 8,773,000 in Lake Michi-
gan, near Epoufette, Beaver Island, and Oharlevoix. The eggs were
shipped as usual, on canton-flannel trays incased in wooden boxes,
and arrived at the station in excellent condition. During the months
of November, December, and January 3,487,000 eyed eggs were trans-
ferred to other stations of the Commission, State fish commissions,
and private applicants, including one shipment to Germany.

The fry commenced hatching early in January, and the distribution
was continued from January 29 to March 21, during which period 50,000
were furnished to private applicants, 1,400,000 were planted in Lake
Huron, 1,000,000 in the Straits of Mackinae, 2,330,000 in Lake Michigan,
and 480,000 in Pine Lake, Michigan. Over 500,000 were placed in tanks
in February aud fed, and 400,000 were liberated at Beaver Island, Lake
Michigan, on April 28. The balance of the stock was retained for dis-
tribution in the fall, and at the close of the year the 141,000 on hand
in the rearing ponds and troughs were doing well,

Brook trout.—Very few of the wild brook-trout spawners captured in
the Au Sable in 1895 remained this season, as most of them died from
lack of water at the time the improvements were beiug made. Between
October 17 and November 25, 81,000 eggs were collected from the stock
at the station, and 100,000 eggs were purchased. Excellent results
were obtained in hatching, and during March and April 97,500 fry were
distributed. Two shipments of eggs were made in December, one con-
signment. of 12,000 being farnished to M. A. Bigelow, Lvaunston, 1.,
and one of 3,000 to Central Station.
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TLoch Leven trout.—The spawning season commenced October 17 and
was continued to November 25, but as the eggs were of very poor
quality and the hatchery was crowded, operations were discontinued
at that time, From the 129 ripe females handled 130,575 epgs were
obtained; from these, 5,000 eggs were transferred to other stations
and 15,000 fry were distributed.

Rainbow trout.—The consignment of eggs shipped from Neosho
yielded 16,000 fry; 6,500 of these were distributed to applicants in Ohio
during the spring, and on June 30 there remained at the station 9,000
healthy fingerlings.

Steelhead trout.—On April 27 a consignment of 41,000 steelbead eggs
was received from Fort Gaston Station, and 32,000 of the fry resulting
from them were planted in May in streams crossed by the Detroit and
Mackinac and the Flint and Pere Marquette railroads. The remaining
5,000 were held for rearing. :

The following shows the number of fry on hand at the close of the
year, the age, and the weight of fish per 1,000:

_ ' "Weight  Total
Spucies. Ageo. anmbar. per 1,000 weight
fish. | of fish,

e e

Pounds. ! Pounds.

Trook trout 4 months 15,000 7 106
Lake trout. | 4 months 141, 000 4 564
Loch Leven trout. e eeseeearaeaeas 3 months ... 17,000 i 3 51
Rainbow trout......:...ccooeeneen i 24 months ... 9. 000 2, 224
5,000 | 12 : 74
I

Steelbeadtrout,......‘..............A...........::.| 14 months
|

ALPENA STATION, MICHIGAN, (FRANK N. CLARK, SUPKERINTENDENT).

Early in the summer the superintendent and foreman visited the
important fishing centers on Lakes Huron, Michigan, and Superior, and
made arrangements for the lake-trout and whitefish work. On Sep-
tember 15 the spawn-takers, under the direction of Mr. George Platts,
proceeded to Lake Superior and commenced the collection of trout
eggs at Spruce Harbor and Michipicoten Island, Ontario, and at the
close of the season there they were transferred to various points on
Lakes Michigan and Huron. The first whitefish eggs were received at
the station on October 27, having been collected at Scarecrow Island,
Lake Huron. )

The collections continued until December 14, and a total of 35,800,000
were secured from the following poinlts:

T ;

i solloction. | Number l Point. soti Number

Point of colloction | securod. i Toint of collection. | secured.
‘Warehouse, Lake Michigan........... i 1,300,000 || I'raverso Bay(tributary),Lake Mich-

Epoufette, Lake Michigan.
Naubinway, Lake Michigan
Manistique, Lake Michigan ..

0,000 |!  igun ee. sreesmsiaieeaoiil . 600, 000
650, 000 | Hanmond Bay, Lake Huron. . 800, 000
q an 10,000, 000 | Rogers City, Mich., Lake Hur . 800, 000
Seulchoix Point, Lake Michigan 600,000 || Lixoys Fishery (Oscoda), Lake Hu-
Beaver Island, Lake Michigan.. 10,000,000 |1 10N .ovvur wrrecininieniieiiean 300, 000
Manitou Island, Lake Michigan ...... | 3, 000, 000 I Alpena and vicibity «oooeeevennnen.t, 7, 000, 000




REPORT OF COMMISSIONER OF FISH AND FISHERIES. LVII

The eggs arrived at the station in excellent condition. They com-
menced hatching on Mareh 28 and 32,000,000 were planted during the
months of April and May, as follows:

] Ty | . . Number

Waters. | Point of deposit. 11:1:1‘::;_:’3‘" ! Waters. | Point of deposit. | Manted.
SO O P S PR ——— PR L L
Lake .\Iichignu[ North Shore ...... | 2,000,000 | Lake Huron..| Hammond Bay ...... 2, 000, 000
Do.. ..| Frankfort.... 2, 500, 000 ! 1Do.........| Searecrow Island ..o 4,000.000
..| Mauistiquo .......... 4,000, 0600 Do.... .| Miller Point......... ;4,000,600
.| Beaver Island.......; 3,000, 000 Do.........| East Tawas......... | 5.000‘ 000
Straits of Mackinnc.' 2/500, 000 | ThunderBay .| Whitetish Point ..., £ 000,000

North Point......... i 4,000, 000 )

After completing the distribution and placing the station in order,
Mr. Downing, the foreman, was detached and ordered to Woods Hole,
and Mr. Thayer, fish-culturist, to Northville. The station was placed in
charge of a watchman to the close of the year,

QuiNcy Srariox, ILLINOIS (S. P. BARTLETT, SUPERINTENDENT).

Indications in June seemed favorable for a successful season’s work,
as the winter had been an open one and the bass and crappie spawned
early. Three carloads of fish were distributed between July 6 and 22 to
applicants in Minnesota, Dakota, Pennsylvania, Ohio, and Mississippi,
but heavy rains occurred on J uly 25, which stopped all work until Sep-
tember 10, when it was resumed and continued until November.

In addition to the fishes furnished to applicants, collections of breed-
ers were made for the Wytheville and Neosho stiations aud for the Fish
Commission ponds, Washington, D. C. During the year the station
furnished for distribution the following adults and yearlings: 32,375
black bass, 3,418 crappie, 1,025 yellow perch, and 1,700 pickerel. In
addition to this output, immense numbers of the common fishes, such
as yellow perch, catfish, sunfish, and other indigenous species were
collected from overflowed lands and returned to the Mississippi and
Tllinois rivers,

During the winter the boiler-house built the previons year was
enlarged, all of the buildings were painted, and the boats and seines
were overhauled. Owing to continued high water during the spring no
collections of fry were made.

MANCHESTER STATION, Iowa (R. 8. JOUNSON, SUPERINTENDENT).

The superintendent assumed charge of the station in January. As
the work of construction had not advanced sufficiently during the fall
to permit of the collection of trout eggs, consignments of lake and
rainbow trout eggs were sent from Northville and Neosho during the
winter. All of the fry resulting from themn, with the exception of 2,500
of the rainbows, were distributed in the spring. These were reserved
to be reared for brood stock. Efforts were made to secure a stock of
bass as soon as the ponds were ready, but the first consignment of brood
fish received from Quincy developed fungus shortly after \t,heir arrival
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and died. Tifty adults were then collected fromn the Maquoketa River
and placed in Pond X, but they were captured too late in the season to
spawn.

On March 9 unusually high water in the spring branch flooded the
lowlands east of the superintendent’s residence. The water rose a foot
above the floor of the wagon bridge, doing considerable damage to the
stone abutments and causing numerous washouts along the poud site.
The water supply to the hatchery and ponds was cut off by the wash-
ing out of the 14-inch pipe, but the eggs and fry were saved by promptly
repairing it. Later in the season considerable work was done with the
view to protecting the supply pipe and ponds from damage by future
freshets. Owing to changes in the plans and to damage done by the
freshet and the cyclone of the previous year, the appropriation for the
construction of the station proved inadequate, hence work had to be
stopped in the spring, pending an additional appropriation of $4,200,
submitted in the deficiency bill.

Durutn STATION, MINNESOTA (S, P, WIRES, SUPERINTENDENT).

Early in the summer the usual arrangements were made for collecting

lake-trout and whitefish eggs from the waters of Lake Superior. The
lake-trout season commenced September 15 and closed November 7,
'resu]ting in a collection of 5,874,000 eggs from the following points:
Ross Port, Ontario, 2,203,000; St. Ignace Island, Ontario, 800,000; Isle
Royale, Mich., 1,701,000; Grand Portage, Minn., 410,000; French River,
Minn., 40,000; Bayfield, Wis., 690,000; Pueblo River, Ontario, 30,000,
They were transferred to the station and 4,768,000 fry were hatched
from them and distributed during April, May, and June.

The whitefish collections commenced at Basswood Lake, Minn., on
October 17 and the total take of eggs during the seasoun amounted to
4,200,000. The loss during incubation was very heavy, owing partly
tounfavorable weather conditions which prevailed during the collecting
season and partly to the fact that it was necessary to transport the
eggs long distances over rough roads by wagon from the fishing-grounds
to the railroad station. As the result of the season’s work 1,990,000
fry were deposited at Grace Harbor, Isle Royale, Michigan,on April 29,

In addition to the collections made by the station force 25,000 brook,
21,450 rainbow, and 100,000 steelhead trout eggs were transferred from
other stations to be hatchéd and distributed from Duluth. The brook-
trout eggs yielded 15,400 fry, which were furnished to applicants in
Minnesota and North Dakota during May and June. The rainbow
eggs were in excellent condition when received, but they proved almost
a total loss, probably because of the difference in the temperature of
the water at Neosho, where they were eyed, and Duluth. The tem-
perature at Duluth during the hatching period was below 34° F., whereas
at Neosho it is 57°. The steelhead eggs produced 75,000 fry, which
were deposited during July in tributaries of Lake Superior. A number
of specimens of that species have been captured in French and Lester
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Iivers, Minnesota, which indicates that the plants heretofore made in
those streams have been successful.

_ The station force was occupied as usual during the summer months
In overhauling the apparatus and painting the buildings. The low,
marshy land at the south of the building was also filled in with gravel
:}ud stone, and protected from encroachments of the lake by a crib 198
feet long, 6 feet wide, and 3% feet deep.

Neosno SraTion, Missourt (WiLLiam I, PAGE, SUPERINTENDENT).

The work of the station was directed by W. ¥. Page until April 4,
when the foreman, L. E. Baldridge, was placed in charge. A special
appropriation of $1,000 having been provided in the deficiency bill for
1896, the money was expended in building an addition to the hatchery
18 feet by 18 feet, similar in style to the main building, and equipped
with 6 hatching-troughs. By this chapge the capacity of the hatchery
?las been increased over 50 per cent. Bass pounds Nos. 11 and 12 were
Improved by substituting brick and coment standpipe and kettles in
Place of old wooden ones, and the woodgn outlet flumes were replaced
by terra-cotta pipe. The trout pools, formerly constructed of wood, were
remodeled and rebuilt with brick walls and concrete flooring.

The regular force was utilized in mwaking various other improve-
mfsnts, including repair and painting of the annex, graveling the walks,
miscellaneous repairs to the remainder of the ponds, and the construc-
tion of a blind diteh from the cellar of the superintendent’s residence
to the branch, This diteh was rendered necessary by the frequent
flooding of the cellar during the fall and winter after heavy rains.

At the beginning of the fiscal year there were on hand at the station
the following fish:

]Cu)emlaryouriu whichfish werohatched.

Specios, T ! ’
1806, | 1805, | 1804, Hﬁ%&’

—

87,448 2, 000 487 336
20, 000 L]

107, 658 2,000 487 547

The fry were held through the summer in troughs and pounds, as
heretofore, and distributed during September and October,

Rainbow trout.—The stock of breeders on hand at the opening of the
fpawning season consisted of 1,700 two-year-old trout derived from
€ggs shipped from California and 790 fish hatched in 1892 and 1894,
The spawning season extended from December 17 to February 11, and
resulted in the collection of 578,460 eggs, 509,557 of which were from
the old breeders. Ouly 58 per cent of the eggs from the California fish
were fertilized, but this is not surprising, as experience has shown that
only about half the eggs taken from very young fish are of value,

The shipments of eggs aggregated 229,125, of which 96,200 were
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donated to the Nevada and Wyoming commissions. The balance were
transferred to the Duluth, Manchester, Leadville; and Northville sta-
tions, and with the exception of one consignment to Duluth they were
received in excellent condition. In shipping eggs hay was used for the
outside packing around the crates, owing to the scarcity of sphagnum
moss in the vicinity of the station. The rest of the season’s take were
hatched and 27,000 fry were distributed during the month of May;
the remainder were retained for distribution in the fall, and at the close
of the year they numbered 90,725, A slight epidemic ocenrred among
them in May, but it was checked by the liberal use of salt.

Black bass.—The output of yearling bass in the fall, amounting to
15,660, exceeded that of any previous year by 36 per cent, The fry were
reared in troughs and fed on finely grated crawfish collected from the
pondsat the station. The brood stoek of this species was increased to 134
by the transfer of two consignments from Quincy—one in November and
onein March—and on April 6 they were distributed in four of the ponds,
which had been provided with gravel for nest-building. On April 20
evidences of nesting were observed, and the first fry appeared May 19.
Owing to the unusually cool weather prevailing during the spawning
season and to an insufficient amount of natural food in the ponds, the
crop of fry at the close of the year is very small.

Rocl: bass.—The rock bass were also reared in troughs and fed on
crawfish through the summer, and the output in the fall amounted to
33,390. Larly in the spring artificial nests, similar to those in use at
Wiytheville, were introduced in the rearing-ponds, but the fish refused
to occupy them. On April 20 they commenced nesting in the gravel,
within a few feet of the artificial nests, and continued until June.

Crappie and strawberry bass.—As a result of the previous spring’s
spawning 10,000 young fish were collected from the breeding-ponds
early in the fall. They were very small and weak, however, and, though
great care was exercised in handling them, the majority died, leaving
only 3,129 available for distribution. Ixperience has shown that the
young of this species can not be handled with the same freedom as can
the young of the black and rock bass.

On the 30th of August 80 adult crappie were transferred to the sta-
tion from Quincy, but a number of them died during the winter, and
by April only 73 breeders remained. These were placed in the ponds
on April 16, and at the close of the year anumber of fry were observed,
though no nesting or spawning had been noticed among them.

The following table shows the aximum, minimum, and mean tem-
peratures to which the various species were subjected during the year:

] U int |
i Maxi- * Mini.
Species. I mum. \ mum. [ Mct}n.{ Remarks.
I i
i oF, ' OT. oT.
Rainbow trotit.eee.cvescssosesscorsstesonasssseareees 78 46 ‘ 8.2
Black bass. ... . 94 38 58.2 | Ico in December.
Rock bass...... B2 41, 88.2
Strawberry bass . 89 | 46 l 61
TTONCH 1ererneansnnrmnssonnsmnensnenneenaeeanians | g8 | o | 70
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The following table shows the air temperatures and the amounts of
rain and snow, as recorded by mouths:

- : _ . , T [
I | i | Pre- ! | Max.! Mit } li‘i-.n- Snow.
Month. Mean. Max. Min. j cipita- Snow. Month. ‘Mean| Max.: " |bt it
| ' tion. . ! -
o S _‘.__ !
1806, 1897, .
July ... ... v | 351 e, HNATY «ce-v- 1 32,0 6 —4 | :i 20§ o 2
Aul'}:ust......... o i 5 jg(ll ........ %‘X(‘sbnm{y Jera| | 11, 347 Trace
September ... ¢ 4. .| Mareh . 51.6; 93 22| 5.05%.......
October. .. 3031 April 7.5 8L, 30| 358 ....cci
November 3.70 | Fraco]| May 62.6 i 85 | 32 LT3 j.eeeee-s
December. | ‘ L44 ' Trace. i June - Ta8 T 02 | 4l 538 —
| . ! ) . ] IS —

In addition to thousands of pounds of crawfish removed from the
ponds, the following enemics of fish were killed: 35 snakes, 18 turtles,
1 egret, 12 kingfishers, 1 grebe, 10 dueks, 2 fishhawls, 7 bitterns, 9 musk-
rats, 6 water-rats, and 2 water-hens.

SAN MARCOS $taTION, TEXAS (JouN L. LEARY, SUPERINTENDENT).

Work on the ponds was sufficiently advanced to permit of the recep-
tion of brood fish in December. TFrom December 12 to March 23 col-
lections of crappie, black bass, and rock bass were secured from the
surrounding streams, 200 rock bass being taken from San Marcos River,
and 281 large-mouth black bass from the San Marcos and the Blanco
River, 3 miles distant. The crappie were obtained from York Creek
and from the Colorado River near Austin. Several hundred of these
fish were secured; but as it was necessary to haul them over 18 miles
of rough road, thence 36 miles by rail, all but 199 of them perished
before reaching the station. The muddy state of the water also ang-
mented the loss.

The black bass were placed in three ponds and commenced spawning
on February 10, the time when they were scen nesting in the river.
Nesting continued at intervals until June 1. Contrary to their habits
in the Bastern States, the large-mouth black bass in Texas deposit their
eggs on the clay, first sweeping away the moss and weeds with their
tails.  To thoroughly test this matter, patches of gravel and artificial
nests were placed in the ponds, but in no instance were they accepted,
and observations disclosed the faet that all of the bass in the San
Marcos River deposit their eggs on clay bottom.

As soon as the fry had attained sufficient size they were transferred
from the brecding to the rearing ponds by the use of dip nets and of
small seines made of mosquito netting. The food furnished cousisted
of crawfish, the flesh aud roc of the m ullet, and beef liver finely chopped.
An cexperiment was made in feeding the salted roe of the cod, but itwas
not readily taken. As they increased in sizo the fish were fed on such
minnows as could be captured in the vieinity; the young of the mud shad
seemed to be the most acceptable. With the view to providing a supply
oflive food an attempt was mado to rear young carp. As only a small
nuwber could be secured, however, 42 buffalo-fish were substituted, but
the results were not successiul. Mud shad proved better adapted for
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this purpose, and as they are vegetable feeders they can be placed in
the nursery ponds to spawn, thus obviating the necessity of transferring
the young. In addition to this they give up their eggs freely and can
be hatehed artificially if necessary.

The heaviest losses from cannibalism occur during the first four
weeks of the life of the young bass. Thisis probably due to an insuffi-
cient amount of natural food, such as minute crustaceans and insects,
as it is impossible to provide them in adequate quantities where large
numbers of fry are confined in a limited area, though they thrive in
abundance under natural conditions. As soon as a length of 2 or 3
inches has been attained this difficulty is partially overcome, as they
can be readily fed on the fry of other fishes or on chopped food. To
show the extent of loss by cannibalism the following illustration is
given: 5,000 bass less than an inch long were placed in a pond 164 feet
by 50 feet and given careful attention.. In 20 days 90 per cent of them
had disappeared. This loss must be uscribed solely to cannibalism,
as, the water being perfectly clear, the destruction of the fish by such
insects as the boat-fly could not have escaped observation.

The growth of the young bass was very rapid, all of them averaging
3 inches and a number 5 inches in length by May 1; 100 of them,
retained until the following October, measured over 8 inches. Their
rapid growth and the difficulty of securing a sufficient supply of food
rendered it necessary to commence distribution in May, and by the end
of June 11,700 had been furnished to applicants in Texas. .

The rock bass and crappie have shown no signs of spawning up to
the close of the year, and it is doubtful whether any results will be
realized from them this season. It is probable that they were trans.
ferred too late in the year for spawning.

On June 30 the following fish remained on hand:

- i Tour- |

Specios. | Adults. ! lings. | IFry.
S Nt
BIACK DABE -..evnnrneiiiniianiiiiine e, 101 | 180 | 12,000
L0271 1) L. S N N . 09 105 eeeeenann
Rock bags.............. b1 P P
arp (scalo and mirror) 24 400 |eeenn..is
Mud shad.............. 8 .. | ..........
‘ 12,000

During the excavation of the ponds many human and animal bones
were unearthed. These were found in heaps in many instances, and
when exposed to the air they crumbled to pieces. Many implements
of stone were found, but none of metal. The bulk of this mnaterial has
been forwarded to the U. 8. National Museum, Washington, D. C.

The artesian well maintained a steady flow of over 1,000 gallous per
minute throughout the year, at a regular temperature of 720, The
minimum temperature of the water in the ponds during the winter was
61°, in smmmer 76°. The minimuwm temperature of the air, in Janunary,
was 18°; the maximum, in August, was 1019,
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LEADVILLE STATION, COLORADO (E. A. TULIAN, SUPERINTENDENT).

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

Culendar year in
which ﬂr};lhd
v tched. S,
Specios. | were ha _‘ Eggs

e e

i 1806. 1802. .

BroOK Ar0UG .0 eeet et e e e et aaees
Loch Leven trout
Rainbow tront.........
Black-spotted trout
Yollow-finned trou

The fish were held in the troughs and rearing-ponds until fall, when
the following distribution was made: Brook trout, 94,000; Loch Leven
trout, 500; black-spotted trout, 42,200; native or yellow-finned trout,
1,931; rainbow trout, 25,500,

Besides caring for the fish on hand, the employees of the station
were engaged during the summer in making a number of improve-
ments, embracing the construction of a flume between the middle and
lower lakes, installing troughs in the northern half of the hatchery,
which had not previously been in use, and making a number of minor
repairs to the various ¢abins and log buildings.

. Brook trout,—Prior to the opening of the spawning season arrange-
ments were made as usual with the owners of Uneva, Wellington,
Young, and Decker lakes, Gale and Smith ponds, for the collection of
eggs on shares. Lower and Middle Evergreen lakes were also drained
and the fish belonging to the Commission removed and placed in ponds
near the hatchery. The first eggs were obtained from them on October
7 and the last on December 24, the total take aggregating 418,000. The
large loss on these during incabation, amounting to 174,000, or nearly
42 per cent, was attributed to the removal of the fish from the lakes to
the ponds too early in the season. The eye-spots appeared within 50
days and the first fry hatched at the end of 93 days. The season at
Uneva Lake extended from October 21 to Deccember, and resulted in a
collection of 186,600, 6 per cent of which were lost in hatching., The
Spawning season at Gales Pond covered the same period, and 281,900
eggs were secured. Theloss during incubation was 34 per cent, which,
though large, was smaller than that of the previous year, when the fish
were overfed. Inaddition to this, a spawning-house had been provided,
8o that the eggs were not subjected to intense cold, as heretofore.

At Smith Pond the collections aggregated 109,700, and the loss in
hatehing was 11 per cent. At Ridgeway the fish had to be stripped
out of doors during very cold weather, and as a result ouly 74,000 eggs,
of very poor quality, were obtained.

The season at Wellington Lake opened November 5 and continued to
the middle of December. The difficulties previously encountered at that
point were largely overcome by the erection of suitable shelter and the
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exercise of great care in the transportation of the eggs over the rough
mountain roads from the lake to the railroad station. Only 13 per cent
of the 493,700 taken were lost. At Decker Lake 511,500 eggs were
taken, but, owing to the fact that the fish were very closely.confined in
retaining vats during extremely cold weather, 55 per cent of the eggs
and 20 per cent of the fry were lost. At the time the last lot of eggs
were taken the thermometer registered 20° below zero in the cabin where
operations were being conducted; the eggs froze to the pans and the
fish died within a few minutes after being handled. The eggs taken at
Young Lake yielded 57,615 fry, or 80 per cent of the number collected.

During the winter 190,000 trout eggs were shipped to the various
State fish commissions, private individuals, and stations of the United
States Commission. The balance were hatched, and on May 1 there
were at the station 1,021,200 fry, 479,000 of which belonged to private
parties. Owing to very cold weather throughout the spring, they did
not commence taking food until they were about 80 days old.

In order to make room for the eggs of the rainbow, black-spotted, and
yellow-finned trout, 287,000 of the fish belonging to the Commission
were distributed in May and June to applicants in Colorado. The losses
during this period amounted to less than 24 per cent, and at the close
of the year there were 241,465 on hand.

Rainbow trout.—The stock on hand at the beginuing of the yecar was
derived from collections made at Twin and Uneva lakes during the
previous spring, and in September, when the fish were distributed, the
output amounted to 25,500. In February a consignment of 44,000 eggs
was received from Neosho. The loss during incubation was only 10 per
cent, but the fry were very weak and such large numbers of them died
during the sac stage that there were only 2,000 available for distribu-
tion in the spring. Collections of eggs were again made at Twin and
Uneva lakes in May aud June, 54,000 being secured from both sources.
The spawning season opened on May L0, and the eggs commenced
batching in 27 days, the eye-spots appearing in 13 days. The losses
during incubation amounted to 27 per cent, and at the close of the year
there were 25,370 fish and 8,000 eggs on hand.

Yellow-finned trout.—When the general distribution was madein Sep-
tember the output of the species amounted to 7,931. Collections of
eggs were made during the following May at Twin Lakes, and as a
result there were 8,480 fry on hand at the close of the year. The losses
during incubation amounted to 3,920,

Black-spotted trout.—The use of the State trap and hatchery at Twin
Lakes having been tendered the Commission by the State authorities,
arrangements were made to conduct operations there on a larger scale
than heretofore, but as it was necessary to keep a man on watch con-
stantly to preveut the theft of the fish and the destruction of the trap,
the results were not commensurate with the expense invoived, though
they were better than in previous years. A collection of 167,000 eggs
was made at IFreeman Lake in June, and 5,200 were secured from the
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fish at the station. These, with the take at Twin Lakes, made an
aggregate of 498,900. A consignment of 5,000 of these eggs was sent
to Nashville in June and arrived in excellent condition, only 9 qf
them being dead when unpacked. They were hatched at the exposi-
tion during July with comparatively no loss. The losses on the balance
of the stock amounted to 39,300, or nearly 8 per cent, and on June 30
there were 164,780 fry and 289,820 eggs on hand. In view of the poor
results attained at Twin Lakes this year it has been decided to depend
on Freeman Lake and on such collections as can be made from the
stock at the station, for the supply of black-spotted eggs in future.

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

This station is located on Bridger Creek, in the Gallatin Valley, and
is 34 miles from the city of Bozeman. Its water supply is obtained
from two springs, the combined volume of which varies from 1,200 gal-
lons in wet weather to 500 in the dry season; the temperature of the
water is 459, and it is always clear. The superintendent, James A.
Henshall, was appointed on the 1st of January and reported for dnty
on the 11th of that month.

- During the winter 25,000 brook trout eggs were received from Lead-
ville and 100,000 steelhead cggs from Fort Gaston. The fry resulting
from them were transferred to the rearing-ponds in April and May, and
at the close of the fiscul year the brook trout numbered 14,111 and the
steelheads 84,858, Besides caring for the eggs and fry, the station force
was employed during the winter and spring in completing the road-
ways, repairing damage done to the ponds by frost, grading around the
buildings, and other miscellaneous work,

In the spring arrangements were wmade to collect eggs from wild
black-spotted trout, which were said to spawn during June and July.
From information gathered frowm residents in the locality it was believed
that large numbers could be secured at Mystic Lake (about 16 miles
from Bozewan, in the mountains), but owing to the impassable condi-
tion of the roads the superintendent was delayed until June 12 in mak-
ing the inspection. This lake is 30 acres in area, has a depth of 100
feet, and is fed by two ideal spawning-streams with gravelly bottoms.
Numbers of spawning-beds were found, and it was decided to return at
once with the necessary outfit. Owing to heavy rains, however, the
return trip was not made until June 17, when it was found that the
spawning beds had been flooded through the raising of a dam by an
il'l'it-’.‘&ting company. A few fish were taken in the small holes near the
outlet of the lake, and 10,000 eggs were secured.

As trout were reported to occur in great numbers in Soda Butte
Lake, in the northwestern section of the Yellowstone Park, an cffort
was made to collect eggs there in July, but none were obtained, as it
was found that the fish there, as in Mystic Lake and other waters in
the vieinity, spawn much earlier than has been commonly believed. Tt
is thought that large numbers of eggs can be obtained at both theso

F.R.YT—v
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points in future, but it will be necessary to construct temporary hatch-
eries, so that eggs may be eyed before being transferred to the statiou.

BAIrD STATION, CALIFORNIA (LIVINGSTON STONE, SUPERINTENDENT).

Early in July the rack to prevent the ascent of the salmon was com-
pleted and a wagon and foot bridge was built across the river. A new
current-wheel, spawning-house, salmon corrals, etc., were constructed
by the station force. h

The first ripe salmon were captured on August 21, and eggs were
taken daily from that time to September 16, the total collection aggre-
gating 5,000,000. These were held until the eye-spots appeared, when
they were shipped to the State hatchery at Sisson, Cal. The last of
them were disposed of by October 20, and as it had been decided not
to make collections from the late run of salmon arrangements were
wade for the transfer of a large part of the equipment and the force to
Battle Creek Station. During December over 2,000,000 salmon eggs
were forwarded to Baird from that station, to be hatched and liberated
in McCloud River. To prevent the crowding of the troughs, 1,000,000
of the fry were liberated in Javuary; the remainder were divided
into four lots and experiments were tried for the purpose of determining
what preparation of food would produce the best results. The first lot
was fed on liver exclusively, the second on a mixture composed of three
parts liver to one of mush, the third on equal parts of mush and liver,
and the fourth on three parts mush to one of liver, The fish fed on
liver exclusively were found to exhibit a marked superiority in size and
strength over those fed on the mixtures, but there was very little
difference in the condition of the three lots fed on liver and mush in
varying proportions.

Early in June the work of commencmg a new rack and bridge for
the coming season was undertaken, and the indications point to a very
large run of salmon.

The following tables show thé daily take of salmon, the daily collec-
tion of eggs, and the maximum, minimum, and wean temperatures of
air and water, by months:

.| No.of | No.of . No.of | Noof |
Date. N"t‘a‘if;:f’ae males l fomules | o &“528 Dato ll“’ of ‘;‘533, males | fomalos | foﬁllx}i:s
* | taken. I taken, |1¢ ' l ‘ takon. | taken. :
1897. , I 1sg7. | !

Aug. 22 |eeeeiiennin 204 75 36 i Sept. 6| 277,500 62 68 | 54
93 184, 600 167 109 20 | 7 221,000 73 72 56
% 81, 600 162 98 33 81 211,800 56 03 | 46
25 320, 600 158 102 24| 9 212,100 61 62 . 43
28 129, 100 123 [ 13 10 198, 700 15 74 43
o7 50, 400 108 70 17 11 182, 600 50 76 46
28 144, 650 185 107 35 | 12 171, 350 28 33 | %
29 227, 550 253 176 52 ° 14 169, 325 43 54 41
. 30 154, 300 156 72 10 ; 15 125, 075 13 181 15
31 185, 200 258 138 40} 16 144, 900 22 31" 14
Sept. 1 198, 200 166 96 56, 17 Jeeeenannns 24 21, %
2 318, 050 153 120 70 LB IO, 3 5., 5
3 351,700 141 135 70 20 183,000 o eeereesfeemennnnnn /[

41 445,000 134 131 98 | !
5| 877,400 115 83 66 Toml-‘i 5,106,700 | 2,089 2,170 i 1, 063

| '
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Temperatures.
Air Water. ! Afr, Water.
) S OO
1896, e | 1807, : :

Max. | Min, iMoan Max. ihﬁn. Mean! Max. | Min, lMean Max, »Mm.lMom
P - e | 4.8
July _...... 90 53 ’ 66.9 60 l 5558 [ Jamuary ..| 68 24 ‘ 44 . :;1) ﬁ :5:4
Buguet....| 96| 50 '74.8| 58| 53 |56.5 Foebruary., 51| 2644, o] 4 s
Septerber.[ 04| 45]68.6| 68| d8|053.8' March....| 02| 22144.4 Bl 4l 2
g,ctobe%... 0| 3 ce| 5 504 dpril ... B8 2 0] 2| 8 %1

ovember .{ 62 24 47.8 52 3 May .. . o
December..| 71! 32 j68] o) @lu ' Jute 2| | 4@ [ea1| 59{ 50 | 56.2 .
i | i

BATTLE CREEK STATION, CALIFORNIA (JOHN P. BABCOCK IN CUARGE).

Recognizing the necessity for inereasing the output of quinnat sahnop
ou the Pacific Coast, the Commissioner arranged to erect a hatclery
on lands controlled by the California Commission on Battle Creek; also
to take charge of and operate the hatchery erected by the State com-
mission the previous year, in accordance with the following agreement:

This agreement, made this 20th day of October, A. I. 1896, by and between J. J.
Brice, of Washington, D. C., apting for and in bebalf of the United States Commis-
sion of Fish und Ilishorios, of the first part, and H. F. Emeric, of San Francisco,

Cal,, acting for and in behalf of the Board of Fish Commissioners of the State of
Cnliforniu, of the second part, witnesseth: .

That the said porty of the second part does hereby agree to take charge of and
assume the entire control and management, under the personal supervision of Chief
Deputy Babeock, of the spawning station located on the land of F. R. Love, at
Battle Creek, State of California; and, in the name of the United States Cominis-
sion of Figh and Fisheries, operate the hatcheries at said Battle Creel to their fullest
capacity.

The said party of the Arst part does hereby agree to pay all the oporating exponsos,
including tho salaries and wages of all men omployed, from October 1, 1896, until
tho close of tho season’s operations at said Battlo Creek.

The said party of the first part also agrees to deliver to tho said party of the second
part that amount of eyed salmon spawn which the said party of the second part
may be ablo to hateh at the Sisson hatchery.

The hatchery built by the United States Fish Commission has a
capacity for about 18,000,000 eggs, and is a one-story frame building,
144 feet long by 40 feet wide, lighted by skylights in theroof and shut-
tered windows in the sides and ends, It contains two distributing-
troughs and 92 hatching-troughs, one-half of which are 16 fect long by
16 inches wide and 6} inches deep and the other half 16 fect long by 12
inches wide and 63 inches deep. The troughs are arranged in sections
of four, securely bound together, two of them abutting against the dis-
t'fibut;iu & boxes, from which they take their supply of water and carry
it to the two below. At the head of each hatching-box is a tin aerator,
10 inches by 44 inches, with perforated bottom. Hach trough Lasa
Capacity for 200,000 eggs, and the supply of water admitted to each is
24 gallons per minute.

Mr., J. P, Babcock, of the California Commission, was placed in charge
of the work, and arrangements were madé to operate the station to its
fullest capacity. The first eggs were taken October 20 and the collec-
tion continued till November 23, when the retaining-racks were carried
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away by high water. The entire take amounted to 25,852,880, and
there is little doubt that more would have been secured had the rack
not been destroyed. The total cost of operating the station for the
geason, including the construction of the hatchery, was $7,382.56.

The water supply for the station is taken from a creek three-quarters
of a mile distant, and as it gathers considerable sediment on its way
to the hatchery the eggs were transferred, as soon as the eye-spots
appeared, to the California State hatcheries and the hatcheries of the
U. S. Fish Commission.

The following shows the disposition made of them:

Where shipped. S‘ilp";}é%"
California Fish Commission, Sisson, Cal..... 13, 645, 000
U:S. ¥.C. car No. 3, for eastern stations ... 5, 150, 000

Baird Station. ...ceecviiaiinnnann 2, 000, 000

Clackamas Station e 3, 000, 000
Olema Experimental Statfon, California..... 750, 500
TOLAL. - e e eeeee e eeemamennanassmssassasnnnnsnanssnsnsennnnasaeastoonnannanerarans 24, 546, 500

The daily take of eggs and capture of fish is shown by the following
table:

£ Tomper|| g | i Tomper-
< atureof el atureof
- . water in - water in
a | = Daily | hatch- a | g Daily | hatch-
2 2 No.of |loss of | gry, | & 2 No.of |1o#8 of | “ery,
Date. 2 & oges c{;gs in,__ Date. 3 E ergs | OFB8 in
z g taken. hateh- | 5 | o = g ta ﬁn atol- | s | o
o @ ory. (@& o @ . ery. |88
° ] Y = © a 4 P
S | 2 5 |2 s | 2 2
Z | & 2 H z | i KRy
o F.oF, oF.
Oct. 18 b4 38 P D ERETT TR rpe ....jINov.24 50
19 10 |eeeeeefernrccooana]ocanaeoas|anns 48
20 {...... ‘ 28 155,000 [......... b4 | 57 48
21 15 15 57,500 f......... 56 46
22 [eeuene [eommnefemmnmeanens 3,125 | 52 | 56 "
U3 [eeeceivennca]onnescncons comnannnn: £ 55 44
24 32 32 184,750 |......... 52 | 55 46
C1: 3 IS R RO 173,125 1 52 | 54 || Dec. s
2 82 42 219, 880 1,565 | 62 | 53 51
27 ~ gy | 101 495, 000 3,126 : 61 3 55 51
28 168 | 163 800, 000 6,250 | 50 | 55 52
29 | 110 ( 119 | 542,500 | 14,060 { 52 | 50 51
30| 150 | 160 | 780,000 | 13,270 | 51 | 55 50
3 173 | 173 035,000 | 17,190 | 53 | 56 50
Nov. 1| 216 2161 1,095,000 { 10,280 | 48 | 53 49
167 | 167 900, 000 ) 50 | 64 50
31 215 215 1,190,000 | 15,0251 49 | 52 51
41 109 | 199 | 1,115,000 | 15,620 | 48 5 52 51
51 1561 156 800, 000 | 16,400 | 40 | 62 52
6| 227 [ 22711,187,500 | 13,280 48 | 51 50
71 238 | 238 | 1,340,000 [ 15,625 | 48 ' 52 49
8 4 | 244 1,318,760 | 25,000 | b1 i 53 49
9 ' 253 | 253 | 1,385,000 | 25,000 | 54+ 50
101 269 | 209 | 1,302,000 | 15,625 | 51 | 52 49
11| 1441 144 740, 000 | 31,250 | 48 | 53 49
12 0 128 ) 128 680, 000 | 37,600 | 45 | 50 49
13| 236 | 230 | 1,285, 000 | 37,500 | 46 | 5O 49
14, 156 | 156 807,500 | 32,030 | 48 | 50 A8
15 1 206 | 2081 1,047,500 | 28,010 | 50 | 53 I 48
16 ‘ 104 [coneeilioecennnnan 28,910 | 53 | 55 | I 48
171 58| 252 1,210,000 ] 31,250 | 53 | 54 149
18| 166 | 106 , 28,125 : 62 | 54 | 49
19 \ 225 | 225 | 1,110,000 ) 38,280 | 50 | 51 . 50
20| 80| 80| 412,500 | 2,680 |50 ;51 : 50
21 1 1371 187 710,000 | 37,250 ) 51 | 51 ! - ) —_——
22 151 | 151| 820,000 | 41,410 |51 |53 | Total.5,001 4,008 |25‘ 852, 88011, 308, 200 . ... ....
23 | 71 T 407,500 | 41,410 { 49 { 50 ) l ‘ |
! ' 1 H |
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With the view to testing the advantages to be derived. from planting
fry near the ocean, arrangements were made for hatching 750,000‘ of
the eggs collected at the State experimental station at Olema, Cal.
They were shipped on December 31, and the resulting fry were planted
during February and March in Dutch Bill, Boceacio, Olema, and Bear
Valley creeks. Their movements were carefully noticed by Messrs.
4. B. Alexander and N, B. Scofield.

CLACKAMAS STATION, OREGON (W. J'. HUBBARD, SUPERINTENDENT).

The superintendent was occupied during a portion of the summer in
éxamining a number of tributaries of the Columbia River, with the view
to establishing auxiliary stations, to be operated in connection with the
station on the Olackamas. As a result of his investigations, arrange-
ments were made for the collection of eggs on the Salmon River, a
tributary of the Sandy, and on the Little White Salmon, emptying into
the Columbia above the Cascades, in the State of Washington. The
collections on the Snake and Sandy rivers the previous year were so
8mall that it was decided not to operate at those points again.

Early in J uly the station force commenced the construction of a rack
330 feet long across the Clackamas River. Great difficulty was expe-
rienced in this undertaking on account of the extensive rafting of logs
and wood from points above, but arrangements were finally made with
the lumbermen to provide a boom, and a gate was built in the rack to
permit of the passage of the material. The rack was completed on July
18, and the force was utilized during the remainder of the summer in
Inaking repairs to the boats and fishing apparatus, building a trap for
the capture of spawning fish, and laying a new floor in the hatchery.
The collection of eggs from the fish below the rack was commenced
on September 11, and operations were continued until October 31, the
total take amounting to 1,062,500. On that date a part of the rack was
carried away by a rise in the river, and, as it was late in the season and
there appeared to be very fow fish below the rack, no attempt was made
to repair it. :

The results of the season’s work were very discouraging, as the traps
and seines had been worked night and day, and gill nets had also been
fished on the riffles below, where a few salmon were observed spawbning.

Early in November the volume of the spring brook was 8o increased
by heavy raing that the pumps were discontinued and the supply for
the hateh ery taken from that source. Considerable damage was done to
the station during the month by high water, The bridge across Clear
Creek was carried away on the night of November 8, and on the 13th
the river rose 13 feet above its normal level, carrying away the plank
breakwater built in 1877, covering and greatly damaging the land about
the Station, and flooding the hatchery so that a boat could be brought
into the door,

Shipments of eggs aggregating 2,340,000 were received from the
Salmon River station between September 11 and October 6. The fry
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resilting from them appeared strong and healthy until they were about
two weceks old, when a large number of them were affected by a disease
whicli had never occurred at the station before. Its first indication
was the appearance of a small white spot on the yolk-sac, followed by
an unnatural position of the fish in swimming, the body being held
perpendicular with the head near the surface of the water. . As soon as
death resulted the yolk-sac would burst. All the fish affected in this
way were liberated as soon as possible.

About the middle of December a consignment of 3,000,000 salmon eggs
was transferred from Battle Creek, California, being shipped by rail to
Oregon City and thence to the statiop by wagon. The eggs arrived in
excellent condition, and by January 25 they bad finished hatching. All
bat 500,000 of the iry were liberated, just before the absorption of the
sac, in Clear Creek and on the natural spawning-grounds of the salmon
in the Clackamas River, within a range of 2 miles up and down stream.
Those retained at the station were fed qn finely chopped beef liver and
on chopped fish when liver could not be obtained. The rate of growth
was rapid. On March 10 the total weight of 1,000 of them was 1}
pounds, and on May 31, when the last of them were planted, the weight
of the same number was 3 pounds. They were liberated in small lots
from time to time during the month of May, and the total loss on the
500,000 retained amounted to 11,400,

The only serious loss in addition to the mortality resulting from the
disease referred to above occurred on November 26. There were in
the hatchery at that time 600,000 fry in excellent condition when the
watchman left the building at 5 p.m. On the arrival of the superin-
tendent two hours later all of them were dead. As no one had access
to the building and as the water supply was in free operation it was
_ evident that some poisouous substance had been introduced into the
water before it entered the hatchery, by some jll-disposed person.

Specimens of the dead fish examined by a cherist in Portland showed
the presence of lime and salt. Salt, except in large quantities, is not
injurious to fry, but experimeuts by the superintendent proved that
young salmon in flowing water can be killed in a very short time by
the introduction of limewater or small pieces of fresh lime.

During the spring the wagon bridge across Clear Creek was rebuilt,
and themess-house and fences, which had been damaged by high water
during the previous winter, were repaired.

S8ALMON: RIVER STATION.

The site selected for the establishment of the auxiliary station was
on a small island iu the middle of the Salmon River, about 35 miles
from Clackamas Station by wagon road. As the salmon spawn in that
river much earlier than in the Clackamas, the rack was put in during
the latter part of June and arrangements were made with Mr. J. J.
Pankey.to furnish ripe salmon at 50 cents each. Immediately after
the completion of the rack an open shed was erected, the necessary
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troughs were provided, the trap was built below the rack for the cap-
ture of the fish, and a flume was laid from a small brook near by, from
which the water supply was obtained by gravity. Salmon appearod
in Jarge numbers in July, and a few were observed spawning the latter
part of the month. The first eggs were obtained on Aungust 11,and
the collections were continued until September 12, during which time
2,600,000 were secured from 492 females; 2,340,000 of them were trans.
ferred to Clackamas, and the remainder were hatched and liberated.in
the Salmon River during the month of November. The supply of
water failed during the season, and it became necessary to place part
of the hatching-troughs in a narrow channel, where they were supplied
Wwith water conducted through a short flume from the bottom of the
river. Wooden covers were provided for cach trough to protect the
eggs, and canvas, stretched on poles, shaded them from sunlight. The
beavy rains in November caused a freshet in the river, which neces-
sitated the removal of the hatching apparatus to higher ground.

LiTTLE WITE SALMON RIVER STATION, WASHINGTON.

After the examination of a number of localities on the Columbia and
its tributaries by Prof. B. W. Evermann, two sites were recommended
for establishment of auxiliary stations, one on the Washington shore
of the Columbia opposite the Cascades, and the other just below Celilo,
on the Oregon side. At the Oascades Mr. George Stevenson, of Van.
couver, offered to furnish all the fish required free of charge, with the
free use of the land and water controlled by him, and a house for the
employees. It was proposed to capture the fish by means of scow wheels
and bold them until ripe in a narrow channel between the island on
whic}x the wheels are located and the main shore, The superintendert
was lustructed to make the necessary arrangements, but before under-
taking the work an attempt was made to transfor the fish from the
wheels to the channel. The results attained were so poor that the site
was abandoned. The question of establishing a station at the other
S_lte, near Celilo, was also considered, but it was given up as imprac-
ticable, in view of the fact that it would be necessary to transfer the
fish some distance from the seines to the retaining pond.

_As it was Dbelieved that the streams in the vicinity of the Cascades
a-ﬂor(.ied the principal spawning-grounds of the quinnat salmon, fur-
ther investigations were made, and as a result the Little White Salnon
was favorably reported on by the superintendent and Mr. Evermann.
This stream emptics into the Columbia about 14 miles above the Oas-
cades, and the point selected for the establishment of the station is
about a half mile from its mouth. Immediately after the site had been
chosen, 8teps were taken to erect a rack across the river and to con-
struct g hatchery and a mess-house for the men. Mr. W. P. Sauerhoft,
who had been detailed to assist the superintendent, arrived on the
grounds by September 21, and by September 26 work had progressed
far enough to commence the collection of eggs. Eggs were taken daily
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from that time to October 14, a total of 2,179,000 being secured from
the 427 females handled. During the season the salmon appeared in
such large numbers below the rack that the Indians often captured
two and three at one cast of the spear; many were also observed above
the rack, having ascended before it was constructed.

In view of the fact that the work of construction at this point was
not undertaken until September 15, when the spawning season had
already commenced, the results secured were considered execellent.
Had the station been established earlier in the season, there seemns
little doubt but that seven or eight million eggs might have been col-
lected. The lands on which the station is located are owned by an
Indian, Joe Thomas, and steps are now being taken by the Govern-
ment to Jease it. The total cost of operating at this point, including
construction of batchery and outbuildings, amounted to $2,288.27.
The hatchery was a rough wooden structure without a floor, lighted by
skylights above and unglazed windows in the sides and ends. It was
equipped with 50 troughs, and the water supply was obtained from a
brook a short distance away. The other buildings consisted of sleep-
ing quarters and a mess-house for the employees. At the close of the
collecting season the trough room was found to be insufficient, and
additional troughs were erected outside for holding the fry. ‘

Owing to heavy rains on November 15, the water in the brook from
which the supply was obtained became so muddy that it was necessary
to discontinue using it and to take the supply from the lumber com-
pany’s flume. During this time the men were obliged to work night and
day to keep the screens open and a supply of water flowing through
the troughs. Snow commenced falling early in November, and by the
28th the thermometer had fallen to 13° above zero.

Mr. Sauerhoff was detached from the station on January 18 and J. A.
Tolbert left in charge. The fry were all liberated between January 7
and February 15 in the Little White Salmon near Chenowith, Wash.
At the close of the season the apparatus was stored in the bunk-house,
and, as the grounds on which the station is located are liable to floods,
the hatchery was weighted down with stone and placed in charge of a
watchman, who was permitted to occupy the mess-house.

81UsLAW RIVER STATION, OREGON (L. E. BEAN IN CHARGE).

Upon the recommendation of Dr. S. E, Meek, who was engaged in
investigating the salmon streams in western Oregon, the Commissioner
authorized the reopening of the hatchery on the Siuslaw River at
Mapleton on a small scale. The owner tendered its use to the Commis-
sion without rental, and the fishermen agreed to furnish the necessary
adult salmon on the fishing-grounds, about 26 miles below Mapleton,
free of expense. An effort had been made to operate this station in
1895, but no results were secured, as the fish were all captured several
miles below the rack by seines and gill nets. This season it was deter-
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mined to transfer a stock of brood fish in live-boxes from the seining-
grounds and hold them at the hatchery until they ripened. Several
hundred salmon were collected at the seines and floated up to the sta-
tion in this way, and from them 44 ripe females and 42 ripe males were
saved. Between October 26 and November 16, 217,000 eggs were
secured from these fish, and during the month of February plants of
fry aggregating 180,000 were made on the spawning-grounds in the
immediate vicinity of the station. The fry were observed from time to
time during the spring by Mr. Bean, and numbers of small schools
could be seen in the creeks where the deposits had been made as late
a8 May. They appeared to be from 1 to 13 inches long—not quite as
large ag a few which had been retained at the hatchery and fed. Obser-
vations were continued throughout the spring, but in June all of the
fry disappeared from the upper parts of the creeks, and were appareutly
moving toward the mouth of the river.

FoRrT GASTON STATION, CALIFORNIA (CAPT. W. L. 1DOUGHERTY, SUPERINTENDENT).

This station was operated, as usual, for the collection of eggs of the
chinook and silver salmon and the steelhead trout. A rack was con-
Structed in Redwood Creek, and the first eggs were obtained on Decerm-
ber 17. As a result of the season’s work, 406,000 eggs of the chinook
and silver salmon were secured, from which 405,000 fry were hatched
and liberated in Redwood Creek during Apriland-May. The spawnin g
Season of the steelhead trout commenced on February 7 and continued
until April, 805,000 eggs having been secured from 179 brood fish.
Of these, shipn{ents aggregating 550,000 were sent to Bozeman Craig
Brook, Cape Ylncent, St. Johnsbury, Northville, and Duluth st:xtions
a‘nd one consignment of 50,000 was farnished to the New York Tish
Commission. From the remainder of the collection 202,000 fry were
hatchgd and liberated in Redwood Creek in June.

Owing to the increased demand for steelhead trout eggs in the Last,
the Korbel Station, which had been closed the preceding year, was
reopened. The results attained at this point were very unsatisfactory,
as work was seriously interfered with at the very height of the spawn-
Ing season by high water, which did considerable damage to dams and
racks. From the eggs collected 337,600 salmon and 55,640 steelhead

trout fry were hatched and liberated in the Mad River during the
month of June.



