XX.—REPORT OF OPERATIONS CONNECTED WITH THE PROPA-
GATION OF WHITEFISH (COREGONUS ALBUS) AT THE NORTH-
VILLE STATION, NORTHVILLE, MICH., FOR SEASON OF 1880-'81.

By Frank N.gCLARK, in charge.

PREFACE.

. 4 Dbrief notice of the hatchery, together with its immediate surround-
ings and facilitios for the work under consideration, may properly pre-
¢ede an account of the work of the season.
"l‘he Northville hatchery was built by the late N. W. Clark, its nuclens
eing collected from a similar establishment formerly located at Clarks-
ton, Micl., thirty miles distant. The latter building was torn down and
Temoved, together with the appurtenances of fish-hatehing contained
therein, to its present site during the summer of 1874, and the erection
ﬁf a building double the size and capacity of its predecessor immediately
¢gun. '
A description of the hatchery as then completed and of its surround-
0gs will suffice in the present instance, as DO material changes were
lllfxde until August, 1880, at which time the United States Fish Com-
ission assumed control. Under their direction many needed improve-
ents have been. made and some new features added, which will be
Loticed in the proper place. The hatchery as built and as it now
Temaing, is a one-story {rame structure, 80 feet in length by 30 in width,
“ONtaining a 9 by 11 office in front, also an 8 by 30 tauk-room in the
f'e"*r- Its interior arrangements were designed more especially for the
Mcommodation of the hatching appliances to be used therein, viz: hatch-
g troughs and the «Clark” hatching box. . No new apparatus was
:‘troduced, neither was its capdeity increasod previous to the present
t:i"'soll- The main or hatching room was provided. with three parallel
w;ks,‘ each 50 feet in length and uniformly 9 %nche's in depth. One ta.mk
di 8 42 and either of the others 28 inches width, the larger being
re"ldefl into 9 and each of the others into 64 compartments for the
Ception of the boxes, making a total eapacity of 224 batching boxes.
Waﬂ(‘lough as many as 75,000 eggs of the whitefish can be brought for-.
inefu) Successfully in each of these boxes, usually bu,t 48,000 have be'en
oa t:ted therein, it being possible to hatch a greater percentage with
ouble and expense when the latter number is not exceeded. Of

€ egg[SIOf Salmo fontinalis or Salmo iridea not more than 24,000 should
1 ’ : 553
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be placed in each box to obtain the best possible results. A description
of the ¢ Clark” hatching-box is given in Report of United States Com-
missioner of Fish and Fisheries for 1872-73, pages 583 aund 584.

The hatchery is located at the foot of a gentle slope of land, and
ascending this declivity about 200 feet we find issuing forth within a
circle of a hundred feet numberless little springs which furnish in the
aggregrate about 175 gallons of water per minute. A public highway
running directly in front of the hatchery and between it and the spring,
by intercepting the tow of water from the latter, serves incidentally as
a dam, thereby creating a pond havifig an area of one-eighth acre, aver-
aging 4 feet in depth and extending back a few feet beyond the spring
area, thus incorporating the whole of the latter. The surface of this
spring pond is 7 feet above the level of the hatchery floor, which gives
an ample fall of water. 'This spring, called the upper spring to distin-
guaish it from a second one underneath the hatchery, is the sole feeder
of the spring pond, and not only furnishes all the water used in the
hatchery, but a considerable excess for which other avenues of’ escape
have been provided ; but the demand for water to develop eggs of the
whitefish in the hatchery is not supplied directly from the spring pond,
as the temperature of the latter during the batching season is suffi-
ciently warm to bring forth the fry emlier than is usnally deemed de-
sirable. The temperature of the water at its immediate source is 479
never fluctuating more than a small fraction of a degree, while in the
spring pond it is variable, depending, of course, on the temperature of
the atmosphere; but, owing to the constant and abundant influx of
spring water, is kept warmer than is desirable for incubating eggs of
the whitefish, except during brief periods of extremely severe weather
The average temperature of the spring pond, then, through the winter
season will approximate 43°, which would bring forth the fry in frow
80 to 90 days, or about the 1st of February. Aside from the cousiderd:
tion of the existence of food for the young fishes at the period indi-
cated, about which there may Dbe no uncertainty, the advisability of
allowing a too rapid development of the embryos may be considered
questionable from the fact that when brought forward in this maunnet
they suggest prematurity, shown by their vague and shadowy outlines
which present a decided contrast as compared with the fruit of 120 t0
150 days’incubation, the latter having black and fully developed forms
evidently better fitted to survive or escape the vicissitudes necessarily
attending their infantile period.

At the time of the construction of the hatchery mo information cow-
cerning the temperature of the spring pond during the winters seaso?
could be obtained, no record having been made; however, as it was
known to contait but little ice even in the most severe winters, steps
were taken with a view to aid in securing the desired reduction in tem-
perature. The water must be exposed still further to the influence ©
cold winter air; an artificial pond must be arranged, and into this mus
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be drawn barely enough water to supply the actual necessities of the
hau’hery. Accordingly a pond 12 feet wide Ly 100 long was constructed
Ok a narrow plateau situated across the road diagonally from the
Spring pond, and running nearly parallel with the hatchery. The sur-
face of the plateau is nearly level with the spring ponq, and thus the
Tequisite fall of water is maintained. A trunk fitted at its mouth with
3 adjustable gate runs under the road and conveys the water to the )
Cooling or jce water pond, as it is called.

With the limited amount of water used in the hatchery up to the
DPresent season, and consequently the comparatively small quantity of
Water to be cooled, this pond proved equal to the requirements. The

st severe weather of November coated it with ice, which soon increased

several inches in thickness, and remained until the following March.
Water which issued from the earth at temperature of 47° was thus
Yeduced to an average temperature of 35°. The good results obtained

Y the use of this cooling pond have beeu substantially the same each
succeeding season up to the present, when, a8 operations were to be con-
ucteq on » much larger scale, and as the Chase jars, r equiring a greater
Yolume of water than the hatching-boxes, were to be introduced, it was

Ought to e inadequate. Subsequent events verified the prediction,
:n(l the additional measures adopted in the premises will be alluded to

8ain,
se;li‘:: trout.ponds ajt the gta.-tionz six iu‘number, zmd. con‘s’tl‘tuted in on(f

, aTe situated immediately in the rear of the hatchery, and are sup
Df)rted by a spring yielding 200 gallons of water per minute, located

“Tectly beneath the hatching room. They have contained at various

E‘}les since their construction Brook trout (Salmo Sontinalis), MeCloud
1 (Salmo quinnat #), Lake

rov er trout (Salmo iridea), California salmon ( La
Ut (Salmo namaycush), and Grayling (Thymallus tricolor), but at pres-
nf, are occupied exclusively by the first two varieties named, the latter
®ing the property of the United States Fish Coumission. =
feature of Loth the upper and lower springs, and wlnch- mdxca@tcs
i thtpeil‘ origin and conducting strata are far beyond mgfuce 1pf1.11(::‘1 b},
ant,,elr uniformity of flow and temperature; even the .olde.st inha it-
" failing to remember any perceptible increase or diminution 1n their
Yielq They are perpetual fountains, inasmuch as they are uninflienced
y Protracteq droughts, while the variance of temperature befween the
Temes of winter cold and summer heat is less than one degrefg,.
*un  amount of water furnished by the lower spring, all 01'_.whlch now
b;eris through the ponds in use, is a,bunda,n'tly ample to su.st::un a second
por:ii’ while the waste from the upper Spring could be utilized by sup-
Tt o5 ¥ third series of ponds. - | .
Will be readily perceived, then, that these springs, both as to their
lon :lvued],)ositiou and fecundity, are peculia-rly' ﬁtted‘ f01: ’If,lrout lin(‘)ofpsa:]ﬁ-
- Cleng ‘;ll_lture on an extensive sca,lt?; b1.1t 1?1 W lut_eﬂs \Yor o
agnitude to demand the nse of more than half the pm(luct of th

tha

1'elat
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upper spring, the reduction and maintenance of the temperature of the
water to that degree of coldness necessary to delay the hatching until
early spring is a work not easily accomplished, evidenced by the results
of the season just closed. It it is considered immaterial whether white-
fish are hatched and planted in February or in April, then a more suit-
able locality would be difficult to find ; for with an adequate quantity of
ova to consume the entire yield of the supplying spring the water would,
even against the adverse influences of the ice-water pond as now used, be
still warm enough to bring forth the fry as early as February, thereby
shortening the season by two or three months, with its attendaut ex-
penses.

PREPARATORY WORK.

During the month of August, 1880, instructions were received from
United States Fish Commissioner Prof. Spencer F. Baird for the pros-
ecution of the work of propagating whitefish at the Northville stationt
for the season of 1880-'81. As provisions were made for conducting op-
erations quite extensively, preparations commensurate with the contem-
plated extent of the work were essential. Preliminary work, then, was
immediately begun, aud consisted for the most part of the following:
Cleaning and enlarging the spring pond ; devising and introducing some
plan of drawing the surplus water immediately from its source at the
head of the pond, instead of from the foot, as had previously been don¢;
enlarging ice-water pond; providing increased facilities in the way of
conducting pipes and trunks for conveying the water from the spring
pond to the ice-water pond, and from thence to the tank room; Tepairs
fo the hatchery and a thorough overbauling of the appliances of tho
hatching and tank-rooms; providing increased facilities for carrying
spawn ; and, finally, the construction and arranging of feeding trough®
and equipping the same with the Chase hatching jars.

‘The object, of course, of drawing all the waste water from that por
tion of the pond fed directly by the spring or springs was to obtain the
winimum quantity of spring water to be cooled, allowing only enough
of the latter to mingle with the pond to maintain it against the counter
draught of the ice-water pond for consumption in the hatchery. Tho
plan originally intended to secure these results contemplated a divisio®
of the spring pond into two sections by the erection of a wall or dar
thus separating the spring area from the remainder. With the spring®
thus cut off and confined within the smallest possible space, provision®
for drawing from them the actual quantity needed and also for the dis-
position of the surplusage could be easily made. But a careful inspe®
tion of the premises and a complete investigation of the character of the
bottom of the pond disclosed the fact that this plan counld not be carrie
out save at an expense greatly in excess of the estimates, and it was
therefore, abandoned and substituted by a simple arran gement, the
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1'0§ults of which proved quite satisfactory. Anopen trough, resting on
stilts driven just beneath the surface of the water and drawing from the
upper or spring-fed part of the pond, was laid the entire length of the
pond. This being the only exit allowed for the discharge of the super-
ﬂ}10us water, the entire waste was thus drawn from the immediate
Vicinity of the springs.
_ The dimensions of the ice-water pond were then increased to 150 feet
in length by 18 feet in width, with its boundary maintained by a wall
of masonry backed up on one side of the pond by the natural elevation
of the ground, on the other by a layer of clay of sufficient thickness to
Prevent leakage. The grunk from the spring pond discharges into an
Open, shallow trough, which carries the water to the farther end of the
Ice-water pond for the purpose of cooling as much as possible by ex-
Posure to the air'while in transit, the two conductors for the tank room
tapping the opposite end of the pond. The additional precautionary
Measures adopted for cooling the water were thought to be sufficient,
b“t, as a result of the increased work of the season, the demand of the
l‘?stchery required fully one-half of the product of the spring, and, not-
Withstanding the unusual severity of the winter, it was found necessary
at times to use considerable quantities of ice-in the tauk room to keep
the temperature of the water down to the desired point. The cooling-
bond rendered efficient service, but did not fully meet anticipations.
The repairs to the hatchery included & new roof and new floors for
the hatching and tank rooms. A small temporary apartment was
irranged in one corner of the hatehing room adjoining the office, which
Wag occupied as a sleeping room by one of the employés during the v
atching season. This precaution was adopted upon the supposition

that, the sleep of the occupant would be interrupted as quickly by the

Cessation of the noisy monotony of running water in the hatching room
y circumstances.

38 by the sudden intrusion of noise under ordinar.
. One double row of hatching boxes were removed, and replaced by a
tier of tanks for feeding the hatching jars. These tanks, three in num-
er, are placed one above the other, and consequently oceupy but litt}e
ore flgor room than a single row of hateh boxes; they are uniform in
sizf, » Viz, 40 feet long by 15 inches wide and 14 inches deep, the top one
eing fitted with 50 and the middle one with 56 No. 8 faucets, or 106
altogether., The jars rest on narrow ghelves placed crosswise of the
ks, one shelf sufficing for two jars, one at either end, the water
htering the top tank feeding the upper rows of jars, which, in turn,
Supply the middle tank, from which the lower rows of jars are.fed, the
Water from these emptying into the bottom tank, which, at present,
iE:rveS only as a conduector for the waste water. The five rows of hatch-
reg 1.)0xes remaining were thoroughly examined, and given the needed
repafrs, in the way of caulking &c. Some of the wire tfrays were
wDalred, while others were supplied with new screens entire, and all
Cr® given a coat of asphaltum varnish. The picking trough was

lengthened to 50 feet.
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For carrying the spawn, nine boxes, each containing 20 canton flap
pel trays 16 inches square, were made, also oue large can for the same
purpose. This can is 24 inches high by 16 in diameter, cylindrical iP
shape, and filled with a system of wire trays fitted around a central
tube, funnel-shaped at its mouth, through which the water is intro
duced and conducted to the bottom of the can before being freed, the
bottom of the tube having a conical flange attachment to diverge the
water, which then flows upward through the trays of eggs (or fish) and
out of the ventricle provided near%he top of the can. Itis undoubt-
edly superior to the boxes for carrying spawn, but is much more expen
sive,and, when in transit, requires extra attenéion as to frequent changes
of water.

The Chase hatching jars, 100 of which had been ordered of the Do
flinger Glass Company, White Mills, Pa., had not fet arrived October
20, although advices of their shipment September 29 had been received:
Considerable uneasiness was felt on account of their non-arrival, as the
anticipated time for using them was near at hand, and steps weroe ab
once taken to locate their point of detention. They finally arrive
October 28, without the loss of a single jar or tube by breakage, and
were placed in position as soon as possible. A full head of water wad
turned on to search out any leaks or disclose any defects that might
exist in the trunks, tanks, &ec., and in time to make any needed repairs
or changes before eggs were received. The preparatory work was nov
soon completed—none too soon, however, as subsequent events wil
show-—and everything placed in readiness for the reception of spawl

SYPAWN-GATHERING OPERATIONS.

While the preceding operations were making, a visit to the « Bass’
Islands of Lake Erie, viz, North Bass, Middle Bass, and Put-in-Bay
was made in the early part of September for the purpose of avranging
for the privilege of collecting whitefish eggs from the catch of the lead”
ing pound-net fishermen. Usually, it is “first come first served”; buty
in the present instance, several net-owners were found who were quit®
unwilling to allow their eggs to be taken for the benefit of the Unitel
States Fish Commission, preferring to give them to the Ohio State con”
mission, whose work, being more of a local character, would naturall)
include deposits of fry in their vicinity. A sufficient number, howevels
cheerfully offered to co-operate in the work.

While on this trip 1 engaged the services of Mr. P. Wiers and My
S. W. Downing, residents of North Bass Island, and experienced spawlV
takers, to assist in that work during the season.

A second visit was made to the islands October 25 and 26, to complet®
the preliminaries and note the condition of the fish, which were then be:
ing caught in considerable numbers. Many of the large females sho¥
indications of early spawning, while several ripe males were foun
always reliable evidence that ripe fish of the opposite sex will sOO™

—
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appear. Instructions were left with Mr. Wiers to Leep a close watch,
and report by telegram the first appearance of mature spawners.

Meanwhile, correspondence with some of the leading fishermen of Al-
Dena elicited information from which the conclusion was reached that
large munbers of eggs of the whitefish could be secured at that point,
although no precedent for this conclusion had been established by pre-
vions operations of private parties or State commissions. The fisher-
men, too, here, unlike many at the islands, were not only willing but
anxious to render all reasonable aid to the State and United States com-
Inissions in their efforts to propagate the whitefish.

Large numbers of the lake trout (Salmo namayecush) are also caught
at this point, but the fishermen, claiming they are a deadly enemy of
the whitefish, a much more valuable fish, strenuously object to, and will
Not permit, so tar as they have the power to prevent, the collection of’
their spawn for the purpose of perpetuating the species. But this claim
O_f the fishermen is not supported by the investigations of the late Mr.
J. W, Milner (Report of United States Commissioner of Fish and Fish-
eries, 187273, pages 38 and 39), and it is altogether probable that the
destruction of the young whitefishes to any great extent by the trout
exists only in the imaginations of the fishermen. Nevertheless, the
Opposition of the latter, including the Loat and net employés, as well
28 proprietors, is an clement to be conciliated by the spawn-gatherer,
a8 the netlifters have it in their power, and with bub little effort on
their part, to greatly increase or decrease the numerous difficulties
9gainst which the operator must always contend under the most favor-
able circumstances, it being an easy matter to carelessly or accidentally
(1) overturn the pans or pails of spawn when throwing the fish from the
Pound nets into the small open pound-boats, or likewise equally as easy
%0 assist by throwing the spawners near the operator and avoid cover-
g the same with subsequent “dips” of. other kinds of fish.

Notwithstauding the favorable outlook for collectin g spawn of th‘e
Whitefish at Alpena, it was thought best not to place too,much.c(.n}h‘

ence or reliance in this direction, as its remoteness and inaccessibility
38 compared with the Lake Lrie islands were sufficient reasons for de-
Pending mainly on the latter to furnish the desired supply. Accord-
Bgly but one man was stationed at the former place, Mr. A. Ww. Ro(?t.,
Who was instructed to engage the aid of one or more assistants, as cir-
CUmstances might require.

At the time of the first visit to this place, November 3, the gill-net-

ters were catching many whitefish, but no ripe spawners were found.
“®aving operations here under the jmmediate supervision of Mr. Root,
teturned to Northville, arriving November 6. Arrangements were
Made with the porters of the Bay City line of boats to receive the boxes
f Spawn of Mr. Root and deliver the same to messengers previously
Sent on to meet them at Bay City, who would of course bring them ou
to Northville with all possible dispatch. While at Alpena word came
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to Northville from Mr. Wires, at North Bass Island, that he had taken
eggs from six fish October 31. On receipt of this Mr. Bower repaired
to the islands as quickly as possible, equipped with pails, pans, dippers
and four of the carrying cases for eggs, arriving November 3. ’

As will be seen by referring to the subjoined table, the number of eggs
secured by Wires and Bower up to November 6 amounted to nearly
two and one-half millions. They were then conveyed to the hatchery
by boat and rail in charge of Mr. Bower, leaving the islands at 11 &
m. and arriving at Northville 7 p. m. same day. KEggs were in prime
condition when deposited in the hatching boxes the following morning-

At 4a.m., November §, I started for the islands, accompanied by assis-
tants Bower and Donnelly, arriving at 12 m. The results of each day’s
efforts for the season of procuring the ova at the islands will be found
in the special table of spawn-taking operations. All eggs were taken
by what is known as the dry method, wherein impreguation is accom
plished by mixing the spermatic fluid undiluted with the eggs beforé
water is added.

Notes and instructions to spawn-takers and those having the care of
spawn included the following:

Take eggs only from ripe fish, 4. e., those yielding their eggs by a gen’
tle pressure of the hand on the anterior of the abdomen, including, ©
course, those from which the eggs are oozing.

Reject the entire yield of any female when more than 3 to 5 per centr
of her eggs are spotted or milk-white when taken ; likewise throw aside
all females bearing broken eggs. :

Do not try to force all the eggs from each female manipulated, bub
only those which can be extruded by a gentle pressure or stroking ©
the abdomen, each stroke commencing just forward of the pectoral find
and extending towards the ventricle, releasing the grasp about midway
between these two points. This’will, however, expel nearly all the egg®
if the fish is in the proper condition.

The manipulation of the male is a pinching or stripping process, bub
“the female should be neither pinched nor stripped, the process or oper#’
tion consisting of a slow, gentle, and crowding movement upward an
forward with the whole hand adapting itself to the natural curve of the
belly. :

Hold the vent of the female as near the bottom of the pan or receiV”
ing vessel as possible, as the eggs are very soft and tender when first
taken, and may be injured by dropping.

Incline the fish to an angle of about 45 degrees; the eggs will thent
naturally settle towards the orifice and require less pressure for expt”
gion. The males, however, should not be held in this position, a8 m
many instances the vital fluid will not stream directly into the pan, b
cling to the fish and follow down to the end of the tail, mixing wit
slime and water before dropping, wasting the entire yield of the malé
sometimes, as many will furnish bnt a few drops, which may not fin






