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
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their way into the pan at all. This loss can be obviated to a certain
extent by holding the male in a horizontal position, when the result of
each titillation will usually be driven directly into thepan. When there
18 an ybundance of ripe males the observance of this precaution is not
material ; but when there is a gcarcity—frequently the ecase—the saving
of every particle of this fluid is of greatimportance, as each drop may
Tepresent the future life of thousands of fishes.

_If the first or any subsequent ejection of milt from any male is streaked
With blood, cast him aside. .

Not more than one large or two small females should be handled be-
fo-re using the males. It is a good plan to alternate one or more males
With each female, adding milt to the eggs as soon as possible after they
are taken, having a few of the former selected and placed within easy
ll‘each before manipulating the latter. No definite rule can be given as

the number of males to be used for each female, owing to the great
v_ariance of yield in both sexes; still it is evident that a sufficient quan-
tity of the male principle has been mixed with the eggs if, when the pan
iy tilted, a milky coating is seen crawling on the bottom, for, when used
- a3 freely as this it seems impossible that any eggs could have escaped
®ontact with the spermatic fluid, all that is necessary to accomplish im-
Pregnation. A feather or the tail of a fish—nothing harsher—should

®used in mixing the milt and eggs. Thesame end may also be secured

y Swaying the pan, but the first plan is preferable, as a complete dif-

ion of the milt can be effected in much less time.

After thoroughly fertilizing the eggs allow them to stand three to five
Dinutey before adding water; then add about a half dipperful and mix
Vith g feather or by tilting and swaying the pan. But do notdelay the
N dition of water much beyond the time specified, as & portion of the
°88s will, if neglected but a short timpe, adhere to the pan and collect
E twosg, threes, and bunches, subsequently requiring consideraple extra
Ober for their separation. Continue to add water as before at intervals

five minutes until the pan is nearly full ; then pour off, rinse the eggs

N _through two or three waters, and transfer to one of the large pails

T®Viously filled with fresh water, filling no pail, however, more than
o full of oggs, giving them an hourly change of water thereafter—
iy Der if practicable, the oftener the better—until removed to the float-
. '8 boxes or carrying cases. As soon as water is given the eggs they
th:’edia,te]y begin to absorb it with greater or less greed, dependip g on
Pro temperature of the water—the warmer the water the more ra.,pld the

eces§-the impregnated eggs, also, absorbing water more readily than
Dro unn.Ilpregna.ted. This absorption of water also causes them toswell
in. DOTtionate to the quantity so imbibed, and harden gradually, grow-

x Tmer for geveral hours. They may be deposited in the floating
on tes any time after being thoroughly washed, but should not be placed
gummys for at least four to six hours, by which time they will become

Clently hardened to spread in single layers. A greater depth than

8. Mis, 2036
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this would at this juncture distort many of the eggs on the bottom
layer; but when they are eight or ten hours old, so to speak, they may
be transferred from the water to the trays and arranged two or three
layers in depth. '

Spread with a feather and always tilt the tray for a moment or two
to drain off any water that may remain. The eggs should be damp, but
not saturated—in short, should never remain in contact with water not
subjected to frequent changes or aération.

Guard well your air temperature, never allowing eggs on trays to get
below 30°; 280 will prove fatal to them. On the other hand, although
they will live for several hours on trays at a temperature of 60°, they
are imperiled at this point and should be removed to a cellar or some
cool place, or surrounded by ice. If circumstances make any of these
subterfuges impracticable, then return them to the floating boxes to re-
main until cooler weather. The nearer they can be kept down to 339, in

-air or.water, the better. »

Of course strict compliance with some of these hints is not necessarily
essential so far as the well-being of the eggs is concerned ; for instance,
changing the eggs from the pans to a.pail or larger vessel is not neces-
sary, although it is quite important that they should be taken in a pan
or shallow dish for obvious reasons; but a considerable saving of timé
i effected by concentrating into fewer vessels, no more time being con-
sumed in changing the water in a pail of 250,000 eggs than in a pan of
50,000, while the former will occupy less room and is less liable to b®
overturned by the fishermen in the prosecution of their work, and also
to lose its contents by the lurching of the boat in a heavy sea. :

Again, a fixed routine cannot always be observed in regard to.the:
treatment of the eggs while on the pound or tug boat. For exawmple, 1”’
fair weather, with the boat quietyan active operator, with an abundanc®
of fish, will often have six or seven pans containing eggs in different
stages of progression scattered about; but in a heavy sea, with the bost
tossing violently, only the pan receiving the eggs, and this held with
the greatest difficulty while manipulating the fish, can be used. In suclt
cases the eggs may be transferred at once to a pail or larger vessels
which may have to be secured to its place.

It will be seen, then, that no accurate or specific rules can be given (0
observed) for every contingency likely to arise, for mnany times the op®
rator will meet with annoyances and difficulties not anticipated, 88
which, to overcome, will require expedients his own ingenuity must sU8’
gest; while the extent to which any given instructions may be violaté
must be determined by his knowledge of the requirements of the ca5®
It is well to bear in mind, however, that the sooner the fish are ll§ed
after taken from the water, 4he greater the percentage of impregnaﬂf'l"ll
to be obtained; that the greater the care with which the eggs #
handled and the more frequent the changes of water, the smaller g
percentage of loss; and that the nearer the eggs are kept at a temper?
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?“1‘6 of 33° in air or water, but not lower in air, the farther their removal.
'om danger. Knowing that good results depend largely upon the near
Observance of these ¢ first principles,” the operator must be governed
a'(’ABOI'dingly, remembering that the object of taking eggs is to hatch fish ;
.th?‘t fish can be hatched only from live, impregnated eggs, and therefore
16 i3 better, under all circumstances, to sirive not so much to see how
Many but how well they can be taken and taken care of. A half million
©ggs secured in this way will produce more fish than a million carelessly
2ken and indifferently cared for.

- FLOATING BOXES.

_The floating boxes referred to in the following tables are a simple con-
a“Vance for retaining the eggs for a short time at the spawning grounds,
ix?d are usually made of the following dimensions: Twenty-four inches

' length by fifteen in width and twelve in depth, having a screen-

e bottom, and wide boards fastened edgewise to the ends to insure

OIr floating. For the safety of the eggs they should be placed in har-

Or8, or some suitable place protected from violent ‘Storms or heavy

%88, 1In the present instance they were floated under the docks, whence
8Y were not subjected to the force of sharp seas, and yet were suffi-
egelltly influenced by the smaller waves and tide-currents to give the

ags constant changes of water. As the presence of dead (or unimpreg-
2o ) eggs is not specially hazardous to the others, previous to fungus

thh; and as this growth seldom, if ever, appears on oeggs less than
theen days old, and usually ten to twelve—depgndmg:, of c(')urs.e, on
mat 1:‘5}11pera.ture of the water—their removal during this period is not
ien:;-'lal’ and for this reason the floating boxes are found very conven-
“Ior retaining the eggs until a sufficient number for shipment has
Umulated, requiring no special care in the mean time.

o
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Diary in connection with the preceding table.

October 25.—Weirs examined fish at Snide’s pounds. Ripe males
Ddumerous, but no ripe females. '

October 26.—Fish handled as before. No appreciable difference to be
8seen,

October 27.—Examined about 1,000 whitefish, lifted from seven pounds.

Miltery plenty, and large females goftening.
October 28.—Pounds not lifted ; high winds.
October 29.— Abundance of ripe males, but no ripe spawners.
October 30.—Females getting quite soft. ‘
_ October 31.—Six ripe females found. About two males caught to one
female, and nearly half of them ripe. Eggs placed in floating boxes.
November 1.—High westerly winds, in consequence of which only two
of Mr. Snide’s pounds lifted. Eggs obtained were placed in floating
Xes,
- November 2.—Very pleasant day. About oue in
Pe. Eggs deposited in floating boxes. .
November 3.—Warm and pleasant. Three pounds visited in forenoon
Y Weirs, and four in afternoon by Weirs and Bower, the latter of
hom arrived from Northville at 12 m- Tho
. “})eratlons, as lake was very calm. Eggs seC ¢
ell milted, Those taken in the forenoon were placed with those pre-

Vlously deposited in the two floating boxes ol pand. Eggs obtained in

® afternoon excecding the numbers on hand, it was feared that injury

Elght, result from having them too deep in the floating boxes; accqrd-
ang 1y two more boxes were hastily improviseq, the eggs, however, being
foro ed to stand in the pails six hours, with changes of water every -
ty minutes, becoming almost perfectly hardened before bemg: trans-
®tred thereto, But when all were taken up for shipment, no noticeable
e ergn(,e was apparent between these and the others that had been
Opos‘ted in the boxes immediately on arrival of the pound boat at the
¢k, and while the eggs were yet quite soft-
watovemb"’" 4.-—Eggs obtained to-day were retained in pails 8ix hours—

er changed ten times—and then spread in double layers on theflan-

n
ol trays for shipment. A narrow margin of flannel was left unspread,

Wo at eggs did not come in contact with the tray f:ra:me‘s, and the trays
c«ufe thoroughly sprinkled or immersed before receiving the eggs—pre-
oix?tons that were observed with all subsequent shipments from this

fifteen of the females

ol‘rgvmber 5.—Eggs taken to-day, after standing: seven hqms, with
tra,,sg changes of water, were, together with those In the floating boxes,
"~ forp erre.d to the carrying cases, the next dgy being regular boat do:y
Strainetr?m' Bggs were dipped from the floating boxes with a sm.all fan
aner futo & pail partially filled with water, then transferred in like
€r to the trays, being held in the strainer until pretty well drained,



566 REPORT OF COMMISSIONER OF FISH AND FISHERIES., [14]

and still further drained after spreading, by tilting the tray and insert-
ing a knife blade between the flannel and frame at the converging cor-
ner—a routine adopted with all shipments.

November 6.—Lake so boisterous that no pounds were lifted. Eggs
on hand, nearly two and one-half million, taken to Northville in charge
of S. Bower, leaving the island (North Bass) at 11 a. m., and arriving
at Northville at 7 p. m., without special incident.

November 7.—Still blowing too hard to lift pounds. Weirs made si¥
floating boxes.

November 8.—Best day of the season thus far, as regards number of
eggs taken. Plenty of ripe fish of both sexes. Eggs consigned to
floating boxes. Clark and Donnelly arrived at Put-in Bay, and Bower
returned to North Bass. "Five floating boxes sent from latter place
over to Put-in Bay. :

November 9.—Large numbers of eggs obtained to-day. All placed it
floating boxes. A few spent females found.

November 10.-~Heavy wind and rain storm, nearly destroying one
of Mr. Snide’s pounds. Nevertheless, five pounds were visited at the
two islands. Mr. Clark came over to North Bass on Sandusky boeat
bringing with him in pails and cases all eggs that had been obtained ab
Put-in Bay, nearly a million and a half, those collected same day in
pails, and remainder, gathered the day previous, in cases. The following
morning the cases contained nearly three millions ready for shipments
those in pails ?.nd in the floating boxes at North Bass having beed
placed therein in the meantime.

November 11.—Blustering wind and heavy sea prevented Detroit bosb
from landing at North Bass, and the Sandusky boat ran no farthe®
north than Put-in Bay, five miles distant, thus necessagily deferriug tlfe
intended shipment of eggs. No pounds lifted at North Bass. At Put’?
Bay Messrs. Morrison & Delichy lifted two pounds near shore, off the
leeward side of the island, and Mr. Donnelly succeeded in gathering &
few eggs, which were deposited in floating boxes.

November 12.—Very high wind; no boats to North Bass, nor no pouﬂds
lifted. The trays of eggs were removed from the cases, sprinkled by
pouring water throngh the strainers previously alluded to, thorough
drained, and then replaced in the cases; all in excellent conditio®
apparently, in. the warehouse at dock. Temperature of room, 33°.

November 13.—Detroit' boat stopped at North Bass and eggs “:ere
conveyed to Northville in charge of Mr. Clark. Ten pounds visi®®™
altogether to-day. At North Bass, Mr. Snide’s pounds not hav‘”%
been lifted féf three days, a heavy catch of fish was secured, the gred
bulk of which, however, were herring. About 100,000 eggs were take®
after boat had reached dock, the fish used having been out of W
about thirty minutes. From another pound boat a female and b
males, out of water forty-five minutes, were used. The eggs in t.hes
instances swelled as rapidly as those known to be thoroughly fertiliz®™
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thus showing a good impregnation. The fish, though, were not yet
dead, as the air was down to 330, in which temperature they will hold
their vitality much longer than in air at 45° to 60°. However, a good
pel‘centage of impregnation can be obtained with « live male, if female
has been dead three or four hours; but, if the case is reversed, a very
8mall percentage will be fertilized. All eggs gathered to-day were de-
Posited in floating boxes.

November 14.—High wind and frequent squalls. Plenty of ripe
females, although about one in four is spent; but males, not spent, are
Quite scarce. Probably about one in six of the females yet unripe. Eggs
Consigned to the floating boxes. ‘

November 15.— As milters were in the minority, the experimeut of using
3 less quantity of milt was tried. The eggs were crowded from one
‘arge and one small female and the milt from two small males
Immediately mixed with them; they were then set aside and treated
tl}e same as those known to be sufficiently milted; about 10 per cent.
died within twelve hours. There were about 50,000 eggs to be impreg-
Bated with not more than six drops of milt—enough, perhaps, under

Avorable circumstaunces, but the males used in this iwstance had been
dead o fo moments, or long enough so that the mils, instead of being
®mitteq in jéts, as usual, had become sufficiently bardened to be ex-
Delleq only in drops or clots, which required considerable stirring with

© eggs to effect a complete solution and dittusion.

November 16.—Snow-squalls and cold westerly winds. Lake rough;
n? Pounds lifted. Messenger arrived from Northville, via Sandusky,
Vith empty egg cases.

“Yovember 17.—Best day of the seasou a8 regards number of eg

Ded ; over one and one-half million secured from all sources. LEggs
R hand at North Bass takeu to Put-in Bay in the evening and placed
Warehouse at dock; temperature of room 280; cases covered with
blanketg,
. IYOvember 18.—Temperature of room this morning 25°; temperature
-111§1de the cases, 31°; eggs unharmed, though many were incased in a
£ 1n shell of ice, which, upou being taken in the haud, would roll from
he egg, leaving it moist and perfect in form. Mr. Bower proceoded.to
iool‘thville, via Detroit, having in charge nearly three and one-half mill-

O eggs arranged in six cases. No pounds lifted to-day. o

_N ovember 19.—Wind high and very cold. Boat and rigging coated
'Wlt'lf ice. Eggs in pans soon freeze; frequent changes of water and
Motion of boat prevented ice from forming in the pails.

O%ember 20.—One pound lifted at North Bass, but lake was so rough
boat so icy that no eggs were taken. ‘ 4

Yovember 21.—High winds, no pounds lifted. Ice forming in the lake.

as fovember 22.—Fishing practically stopped ; fishermen taking up nets

vi 3t a3 possible and d—(enounc)—ing the weather and season 10 very

'80rous language. Many nets destroyed. Navigation, from islands,

Via Detroit, closed.

gs ob-
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Eggs on hand, except those at Kelley’s Island, brought on to North-
ville by Bower via Sandusky November 25. Eggs at Kelley’s Island,
taken by Carpenter, brought to Northville November 27, by F. L. Don-
nelly. Eight inches of ice in Sandusky Bay on November 24, and
navigation suspended except with the Eagle, a boat designed especially
for breaking ice, and which was making daily trips to the islands. It
may be stated in this connection that fishing at the islands is confined
almost entirely to pound nets, set within a mile of shore.

AT ALPENA.

No record of the spawn-gathering work at this place having been kept
by Mr. Root, it is, of course, impossible to furnish a table or daily record
of' observations and operations. Suffice it to say, however, that Mr-
Root, with but little assistance, obtained five million and sixty thousand
eggs, a much greater number in proportion to the days of actnal work
than was secured at the islands of Lake Erie, a result due partly to the
greater numbers of whitefish caught at Alpena, and partly to the eggs
being taken mostly from gill-net fishing, by which method the fish aré
taken into the Moat one at a time, thus affording the operator an oppor-
tunity to examine each fish as fast as taken from the net, a privileg®
necessarily inadmissible with the pound-net, where the fish are cornered
and scooped in as rapidly as possible. However, although in the pound-
boat many desirable fish may be lost sight of or covered up with the
hundreds of smaller fish caught in a pound-net, and thereby escape X
amination, yet on the whole the pound-net is the best field for opers”
tions, as the fish are always alive, fresh, and uninjured, and consé
quently their eggs will invariably turn out better than those from gillk
nets, in which the fish are found exhausted, frequently injured, and
sometimes dead—all caused by their violent struggles to free themselve8
from the mesh of the net—and which is also a fruitful source of tspeﬂ,t
figh, the efforts causing many of the females to emit their eggs. Bub
on the other hand, again, a greater number of eggs can usually be secur
daily from gill-nets than from pound-nets; that is, when the former 878
set in gangs of two to five miles—many extend this length at Al pens).’?s
it gives the operator from six to twelve consecutive hours’ labor, where®
the pound-net is generally lifted in less than an hour, and one boat rarely
visits more than four or five pounds daily. v

CONCLUDING REMARKS IN CONNECTION WITH THE SPAWN-TAKIN»G
OPERATIONS.

The fishing industry of Alpena, a rapidly growing city now having
population of seven thousand, is a very important one, second only ¥
its lumbering interests. The bulk of the catch is secured by gill-net':.
many gangs of which are set on the reefs from five to thirty miles oubi
a number of pound-nets, however, are located inshore and oft the adj®”
cent islands. °
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The eggs of the whitefish at this point, as also the fish themselves,
Present g decided contrast when compared with those from Lake Erie.

£gs from the former place are a bright orange color when first taken;
from the latter a pale straw color.

The Alpena fish average larger in gize than those.from Lake Erie,
While their difference in appearance is so marked that New. York and
Philadelphia dealers detect their source at sight, and make, as 1 am
Credibly informed, a difference of a cent a pound in favor of the latter.
Jusg, why this commercial discrimination is made against the Alpena
fish is not easily understood, unless we charge it to the distinction in
their external characteristics being taken advantage of for speculative
Durposes, for surely the Lake Erie whitefish in no wise excel their
brethren from the deep waters of Lake Huron in firmness, flakiness, or

) de!icacy of flavor; in fact, if any difference in their table qualities
®Xisty, the epicure must decide in favor of the latter.

The Huron whitefish have dark fins, very dark backs, almost black
down the spinal column, shading to a dark green at the sides, the
;"0101‘ line extending farther down than on the Lake Erie fish, while the

Atter are not so highly colored in any part of the body.
£ 1‘_’Ially millions of eggs can be obtained at Alpena, but the railway
Acilities now wanting must be supplied before there can be any cer-
N luty of delivering them to bhatcheries located elsewhere, and for the
* "as0n that navigation is liable to close early and abruptly, even before
sg;u‘llgtters are obliged to suspend operations, as witnessed the past
of%oq, thus cutting off all communication, 80 far as the transportation
mﬂ:’ohlteﬁsh eggs with safety and economy is concerned, the nearest
ne ad point being 48 hours distant by stage. But when the l?mch-
eded railroad facilities are gecured, as they undoubtedly soon will be,
Pena will present inducements for spawn-gathering hardly equaled

v 20y other point on the lakes.
o he islands of Lake Erie also furnish whitefish spawn in large num-
o?{ but must always be subject to the same restrictions in regard to
We Communication, though in a much less*degree, as they are but
.°ty-five miles from Sandusky and sixty from-Detroit; consequently,
of I;;to these points, although often irregular or delayed at this season
e year, are seldom discontinued for any length of time.

ehiph(? 8eason now under consideration was a very disastrous one to
lnenpmg as well as fishing interests. Ordinarily the same number of
r :fmployed in collecting spawn would have secured double the num-
eggs; but bad weather compelled many idle days and necessi-
the sp:n early suspension of operations py the fisherman, !I-h.us fqrcing
the spav‘:njgatherer to discontinue operations when the memdu?.n line of
thep sh Ding seagon had barely been passed. The rt.asult of their efforts,
s Ou’l h bould not be the standard by which calculations for future .work
the w%ti made. It must not be inferred, though, that the severity of
er was so much responsible for the deficit in the number of

t
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eggs obtained as the brevity of the season, for it has been equaled in
this respect by many of its predecessors, and probably will be by many
successors. It should be understood that procuring eggs of the white-
fish is invariably attended with labors, exposures, difficulties, and dan-
gers not met with in similar work with any other kind of fish ; but, owing
to their great fecundity, large numbers of eggs can be obtained with
adequate help. Local canses alone are responsible for the hardships
frequently experienced in their procurance. The spawning season of
the whitefish occurs at that time of the year when the great lakes, pro-
verbially rough and treacherous, are seen at their worst; squalls aré
common, severe storms frequent, and high winds prevail. But the
-fisherman, as well as the spawn-gatherer, must “Make hay while the
-sun shines,” and the little tug-boat or pound-boat often puts out in &
heavy sea, the attempt appearing almost foolhardy to the ordinary
landsman. Under these circumstances, with the boat tossing about 80
violently that equilibrium is maintained only with the greatest diffi-
culty, spawn-taking is necessarily a slow and arduous work ; but whep
.the wind, that is strong enough to almost deluge the boat and its occt"
pants with spray, is cold enough to convert the spray into ice, existing
difficulties are magnified and multiplied, the situation becomes perilous;
and the suffering from cold and exposure, from which there is no escap?
in the pound-boat, is intensified almost beyond physical endurance.

OPERATIONS AT THE HATCHERY.

As will be gathered from previous notes, the total number of egg®
shipped to the hatchery was 14,780,000; all of which were received if
prime condition with the exception of the last lot of 1,000,000 fro™
Alpena, which were thrown away as soon as received, as but very fe¥
if any, were free from the little white spot, the death mark. The actt
number, then, deposited in the hatching boxes and jars was 13,780,000’
and this is the number, of course, on which the hatching percentag®®
are based. They were distributed as follows:

© 100 hatching-boxes, 6 trdys each, 8,000 to the tray......... 4,800, 000
40 hatching-jars, 150,000 t0 the Jar...............e...... 6, 000, 00
15 hatching-jars, 125,000 fo the jar...............ccvunn. 1, 875,

10 hatching jars, 100,000 to the jar................cccv... 1, 000, 000 -
1 hatching-jar, 105,000 ............... T 105, 000
———/
13, 780, 00°

With the exception of five jars of mixed eggs, those from the Lak®
Huron fish were kept separate from the eggs of the Lake Erie fish, an
none of the fry of the former were planted in Lake Erie or the Detro!
River. . “ ]

All the eggs taken at Kelley’s Island (Lake Erie) were procured, n
one day, November 17, by Mr. L. Carpenter, who, having no ﬂoat‘,ng
boxcs, spread them on flannel trays after keeping them eight hours wi
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hourly changes of water. The trays were then removed to.a cellar,
Where they remained until November 26, when they were brought on to
the hatchery via Sandusky, arriving the next day at 11 a. m. Eggs
looked well when received, but some doubts as to results were felt, no
Tecord of the temperature to which they had been exposed while in the
cellar bhaving been made. They were placed in two of the Chase jars,
-and watched with considerable interest. The percentage of 1oss was no
8reater than the average, and the fish began hatching at precisely the
Same time as other eggs of the same age. ‘The length of time that white-
fish eggs of this age may be retained on trays without material injury
28 not been fully determined, and experiments in this direction, as well
88 others in regard to their treatment at this, their most critical period,
Were intended to have been made, after having secured the complement
of eggs for the hatchery, but the season terminated abruptly and before
© desired numbers had been obtained. '

The regular employés of the hatchery at this time were Mr. 1. S]'agght;,
Mr. A, 'W. Root, and Mr. S. Bower, and the respective duties ass;g.ned
to each were well performed. Mr. Slaght was given the immediate
Supervision of the eggs in the hatching-boxes;. Mr. Root was employ.ed
88 carpenter and general assistant ; and Mr. Bower was intrusted with
W elimmediate care of the eggs in the jars, and also attended the office

ork,

The principal and most important of the work of the hatching room

Om this time on, consisted in protecting the live eggs from the fatal
Pf‘esen(;e of the dead egg of confervoid growth, and from the per-
Weious influences of slimy coatings and sediments. Other general work
‘eluded a periodical cleaning of the tanks, troughs, trays, hatcl.x.ing—

Oxes and flannel screens, to remove slimy deposits and accumu}atlons;
"aking shipping cases and shipments of eggs; the construction and
OPeration of a refrigerator; confining the temperature of the water to
rtain limits by the use of ice and snow when necessary; repairing old

constructing new tanks, and fitting them for the reception of the

V5 and finally the general distribution of the young fishes.
In the artificial propagation of whiteflsh, if the eggs have been taken
1th g greater regard for quality than quantity, and are given special
vare and attention under favorable circumstances until received at the
's':‘tchel‘y, 85 to 95 per cent. may be hatched. If the eggs have been

“ured under the conditions just indicated, nearly accurate calculations.
can the number of young fishes to be shown g,t the end of the season
Pro then Do made; results can be anticipated with confidence. But ap-
eo x‘mfvlfx_a estimates cannot always be made from !:he appearance of t}le
i fgs On arrival at the hatchery, their aspect at this time gepera.lly giv-
negg 1:& clew upon which to base computations, as the fruits of %‘log
the uni.ﬂ:)r defective trea;tmfm.t: may n.ot.yet })e 'appa,rent, 1'1‘e§t111er ::)1?

. Pregnated egg exhibit any distinguishing marks visible to the

“lded eye, by which its presence may be detected. The lapse of &
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few days, however, will tell the story, for the greater part of the loss
during the period of incabation, be it much or little, will occur within
thirty days; the ¢ good,” “bad,” or «indifferent” lots received at dif-
ferent times and from diverse sources, if kept separate, will soon be
searched out. So it was in the present instance. The eggs from Al
pena, although a good lot, were decimated in numbers within the time
above noted, while those from the islands proved to be unexceptionably’
good, the loss within the time mentioned not exceeding 5 per cent. of
the total loss of a million and a half in round numbers, during the sea-
son, nearly one million died within twenty-five or thirty days.

THE HATCHING-BOXES.

There seems to be but one way to rid the hdtching-boxes of the dead
eggs, viz, pick them out one by one as they appear. For this purposé
a shallow picking trough running parallel with the rows of hatching
boxes, and of the same length, is arranged along the side of the hatch-
ing-reom facing a row of windows. The little nippers or tweezers for
removing the eggs are spherical at the picking end, so that when closed
they are just large enough to hold the egg without crushing it. Girl8
were employed for picking the eggs—as many as were peeded to look
over all the hatching-boxes at least once in two days.

The eggs, boxes, and trays received a weekly washing, a process 8¢
complished with the eggs by simply agitating the tray in a tub or tank
of water. The tray is then transferred to the picking trough, a clead
tray fitted over it and the whole quickly overturned and immersed in &
tank of clean water, when the eggs will be changed to the clean tray
The compartments containing the hatch-boxes are provided with plugs
which, being removed, the whole is quickly washed and cleansed, a wast®
trough underneath running the entire length of the rows of boxes.

It is of gweat importance that the dead egg should be removed very
soon after the little white spot—the first positive evidence of its des
visible to the naked eye—is apparent. This is rendered imperative from
the rapidity with which confervoid growth develops on dead eggs 1ying
motionless on the trays, and which, if undisturbed, soon reaches od
from an individual egg and embraces within its deadly grasp the cirel®
of eggs surrounding it, and these again in turn soon destroy anothe”
circle, and so on. This growth starts much quicker and creeps ou
faster from eggs of the whitefish than from any of the large eggs of the
Salmonidz, as Salmo fontinalis, Salmo quinhat, Salmo iridea, &c., 4P
the same rule holds good with respect te eggs of the whitefish incubst
ing in the jars, in which the morbid growth is usually delayed fro®®
five to ten days after the death of the egg, doubtless due to the 009'
stant motion imparted to the eggs by the upward current of water.

From about the tenth to the thirty-fifth day the eggs in the hatohibé’
boxes require special attention, for not only does the greatest mo
occur during this period, but the contact of diseased growth is esp?
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eia,lly destruactive to the live eggs at this time, it being the most eritical
Period in the life of the egg, so far as the influence of confervaceous
Browth is concerned. During the period just mentioned, and with a
temperature of water ranging from 40° to 4569, ten dead eggs scattered
®quidistant on a 7 by 12 tray containing 10,000 live eggs (in water) will
800u accomplish the destruction of the remainder, it allowed to remain
Undisturbed. Eggs thus neglected are doomed.

From the thirty-fifth to the forty-fifth day the eyes ot the embryo be-
Come Plainly visible, and the egg from this timeé on may remain in con-

¢t with fungous growths much longer than previously without injury.

Yom this time on, too, the work of caring for ‘the eggs continually

3 ens_.

With reference to bringing forward eggs of the whitefish in hatehing
OXes and applicable more particularly to the earlier stages of develop-
Tent, jt may truthfully be said that *eternal vigilance” is the price of
Success. But this statement cannot be made concerning the develop-
leng of embryos in the Chase hatching jar; for, while incubating in this
m"‘nner, the eggs are not subjected to critical periods, and thus the
nf?cessity of a constant surveillance at certain times is obviated. Hap-
bily, too, the introduction of the jar does away with the primitive one-
y‘One-picking process with nippers, unavoidably a slow and tedious
Oeration requiring the persistent patience of a Chinaman. The jar,
e, greatly lessens and simplifies the work, thereby reducing the
exPense to a nominal figure. Safety and economy constitute its chief
Pointg of superiority over any hatching device in which the eggs are
statiOmzu'y, or,at best, have but very little movement; more economical,
hecause one man having but little experience or instruction can roadily
“are for 20,000,000 eggs; and safer because the dead eggs are separa:ted
Y the natura) operation of the jar as soon as confervoid growth begins.
i evious to this growth, however, separation of the dead from the liv-
g 8288 by any mechanical arrangement of currents or counter currents
:"Oul‘d 8eem to be impossible as there is no apparent difference in. their
Pecifie gravity ; but the spongy filaments of morbid growth, without
materially increasing the weight of eggs thus affected, present a greater
onc. '@ to the influence of the current which, having an upward tend-
1CY; carries and retains them either against the gate or just above
® Surface of the mass of eggs whence they are easily syphoned away.
is_‘;ess great care, demanding considerable time, is observed, and which
Ot at an essential, the syphon will draw away many good eggs, and
“Quent]y good eggs will be found with.the bad ones at the gate ; but
o “0 all such are transferred to a separate jar, a solid layer of varying
I,‘I:t’h of the worst eggs will coon rise to the surface and can then be
wn. AWay without disturbing the remainder. '
at Uring the early part of the season, the eggs collecting at ~Fhe wire
® and those hoverin g over the mass of eggs were removed twice adily
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and placed in a separate jar or jars, conveniently named ¢ hospital ” or-
<« pest” jars; while later on only a daily treatment was needed, and dur-
ing the last six weeks precediug the hatching season a weekly manip-
ulation in this manner sufficed to keep the eggs in excellent shape.’
The “ hospitals,” of course, were relieved of their extraneous eggs when-
wever a sufficient number had collected in bunches or layers to be drawn
‘away unaccompanied with good ones.

The wire gates were cleaned at least once a day throughout the season
until the eggs began hatching, when they were removed to allow the
fry and shells to float off, the supply of water for each jar being slightly
decreased at this time to prevent eggs from being thrown overboard
also. If the jars could be made exactly perfect, thereby compelling &
uniform current of water to flow from all points of the base of the tube,
the upward current might probably be so nicely adjusted as to throw
off only fungoused -eggs, in which event the gate and syphon could be
dispensed with, thus making a complete self-picking apparatus; but
the slightest imperfection in the jar or tube—found to exist in every oné
in use during the season—will create unequal currents, the stronger
ones throwing good eggs against the gate, the weaker having strength
barely sufficient to carry the light eggs to the surface but not enough to
expel them; hence the necessity of a little assistance to complete the
elimination, and which is undoubtedly accomplished more readily by the
syphon than any other way.

NOTES, ETOC.

One convenience,-and probably the only one, of the hatching boxes”
over the jars is, that eggs in the former receiving a tri-weekly picking are
nearly ready for shipment at all times, it being important of course i
shipping eggs that all dead eggs should be removed; this the jar will'
not do; it separates only those made buoyant by confervoid growth,
and the picking trough must be resorted to to complete the work ; henct
a few trays and nippers and the picking trough will be found almost
indispensable accessories, and should be retained in the hatching root"
where jars have displaced the boxes.

Although the collection of eggs of the whitefish is attended with
hardships seldom if ever experienced in gathering eggs from any other
kind of fish, yet from the date of their introduction into the hatchery

_they can be brought forward with much less trouble and expense (Whe"\
-the jar is used) than the eggs of any other member of the salmonoidsi
and, furthermore, greater percentages can be hatched than from any
other salmonoid, or from the shad. As compared with the latter, whic
are equally as well adapted to bulk methods of hatching, the differenc®
in the temperature of water in which they are incubated must be chargeC’
with the difference in mortality, the rapidly growing fungous of the
warmer water necessarily destroying a greater number of embryos. A.S
confpared with the former, over which they may have no advantage m
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Water temperatures, the difference in favor of eggs of the whitefish myst.
be credited to their ready adaptability to the bulk method of hatching;
for not; only can eggs. bo developed in this way at a greatly reduced
Outlay of labor and expense, but it is a safe assertion to make, suscep-
tible of proof by any one who will make a fair trial, that the jar will
a'tch d per cent. more eggs than any hatching box now in use, other
things being equal. The deficit with the latter method may be charged
t? the frequent handling of the eggs, changing from the boxes to the
Picking trough and return, but more than this, to the quick thrusts of
the nippers amongst the eggs when picking, and which alone unavoid-
ably injures or kills outright throughout the season nearly 5 per cent., at
# low estimate. :
The average yield of eggs from the whitefish may be computed at
0,000 for each female spawner, although as many as 75,000 were taken
vom single specimens ‘in two instances at the slands ; but this was a
ery extraordinary yield, as such extreme fecundity is rarely found.
i‘ 888 on trays were estimated on a basis of 64 to the square inch and
2 bulk on a basis of 36,800 to the quart, this number being almost ab-
Solutely correct, having been determined by actual count of a fractional
Part of the quantity taken as the standard.

RETARDING EGGS.

o For the purpose of experimenting with & view to retarding the devel-
Pleng of eggs, about 10,000 taken October 31 were spread in double
rei_’ ers on flannel trays December 8, and the whole a}'ranged in a S}nall-
L Tigerator previously charged with ice and placed in the corner of the
?tching room farthest removed from the stove. No special care was
glvep them other than to keep the chambers well filled with fine ice and
s flve the eggs a weekly picking and sprinkling, care beiu'g taken to
Toughly drain the trays before replacing, and also to avoid exposing.
‘ISTI ©gg8 to a greatly increased temperature while being pigked, 2 work
" ally berformed in the morning before the room had become too warm
l)robthe purpose. Very few eggs had died up to Decembe.r ?9, .fewer
am, ably than if they had remained in water, but of course th1§ is simply
out atter of conjecture. A record of the temperatures both inside and
pre:l.de the refrigerator was made three times daily. The extremes
ang lous to December 29 were: inside 30° and 3130, and outsu!e 300
Whe 60, The eggs were in splendid condition on the date mentioned,
mOr:]l' the temperature of 300 was recorded at 8 p.m.; but the next
"¢ 1demg the temperature of the hatching room had fallen to 210, 90
«Inop, f thau the refrigerator had been subjected to, while inside, the ther-
&ing]tte? marked 270 and the eggs were all dead. The fact that not a
‘Vhit(fﬁ 11\'9 gg could be found, proves conclusively that eggs of the

Meg sh will not live in an atmosphere of 27°.
titteq lffvhue, a larger refrigerator was made, having seven chambers
With slides of the proper size to admit the flannel trays of the
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carrying cases, thus avoiding the expense of new trays by utilizing those
on hand. This was completed December 22, and the following day
1,000,000 eggs from a lot received at the hatchery November 6, were
placed in chambers 1 and 2; January 5, 1,600,000 from lot received No-
vember 13, were traunsferred to chambers 3,4, and 5; and the remaining
chambers were filled January 12, with 1,000,000 eggs from lot received
November 13. The eggs were treated the same as those in the smaller
refrigerator in regard to sprinkling and picking, but the temperature
inside the larger one was maintained one degree higher on an averager
while 29° was the lowest limit allowed the atmosphere surrounding it-
The temperature inside ranged from 31° to 34°, averaging 320, The
eggs from section one, one-half million, were removed January 10, for,
shipment to Jowa. Section 3, containing the same number, was likewise
emptied January 13, for Kentucky and Minnesota shipments, The tW0
and one-half million redfainin g were retained in their respective sections
(2, 4, 5, 6, and 7) until February 1, when 'all were transferred to the
hatching jars. A jar of eggs from section 2 began and completed hateh-
ing almost simultaneously with eggs received at hatchery, November
18, showing a retardation of twelve days. By comparison with egg®
of various ages continuously developed in water, sections 4 and 5 show

a detention of ten days, and sections 6 and 7 a retardation of 9} day®
The fry from all these were equal in vigor and development to thos®
brought forward in the usual manner. Previous experiments in retard-
ing eggs of the whitefish have given substantial evidence that the egg®
should be taken from the water earlier in the season to secure the longesf'
possible postponement of the hatching period.

SHIPPING EGGS.

The following table includes all shipments of eggs made during the‘
season, except a fow sample lots to Prof. S. F. Baird, Washington, D
C., Prof. 8. A. Forbes, Normal, Ill., and John A. Ryder, Philadelpids
Pa.: ‘ ‘

Iggs shipped by express.

Number of |
eggs shipped. |
1

——

Daie of shipment. Destination.

250,000 | Fred. Mathor, Newark, N. J.

500, 000 | E. M. 8tilwell, Bangor, Me.

500, 000 I I, 1. Shaw, Anamosa, Iowa.

250,000 | R. O. Sweeney. Salnt Pau), Minn.
250,000 | Wwm. Grifith, Louisville, Ky.

250,000 | B. B. Redding, San Francisco, Cal.
500,000 | E. M. Stilwell, Rangeley, Me.

250, 000 . Wm. Gnflith, Louisvilie, Ky. v.
25,000 ! Mre. IL. C. Fenstormukor. Eureka, N@
250, 000 | B. B. Redding, San Francisco, Cal. Pr
100,000 | 8. Weeka (for H. I Wrlght), Corsyr

December 17, 1880. .
December 22, 1880..
Jauuary 10, 1881 ...
January 13, 1881 ..
January 13, 1881 ....
January 17, 1881 ...
January 19, 1881 ....
January 22, 1881 ...
Feobruary 8,188 ....
Febraary 5, 1881 . ...
February 12,1881 ...

6 Y DU 5,125,000 |
. I e
All eggs prepared for shipment were subjected to a critical pickgég’

and were spread and packed in an atmosphere ranging from 29° to
The first lot, to Mr. Mather, were spread in double layers on tray® o,
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Canton flannel with a piece of the same material corresponding in size
to the insidé of the tray frames spread over the eggs; the trays were
throroughly soaked in water before receiving the eggs, and a narrow
margin left unspread so that no eggs came in contact with the frames;
the flannel covers were similarly saturated in cold water and partially
~ Wrung out, but were allowed to retain all the moisture possible without
' driPDiDg; the trays were then placed one above the other in two equal
. lots for the two cases in which they were to be shipped, each lot resting
on an inch board on which was spread a piece of wet Canton flannel, and
ha,ving a second board and flannel on top for a cover (the flannel, of
course, being on the under side of the cover), and all held to position
by Strips on the ends and sides tacked to the top and bottom boards.
he Packages were then removed to their respective cases and entirely
Surrounded with & 6-inch coating of fine, dry, hard-wood shavings, quite
frmy packed in by stamping with the feet. This consignment of eggs
Was repacked and. shipped to Germany by Mr. Mather. _
he following extract from a communication from Mr. von dem Borne
t'(-) ?he Forest and Stream of February 17, 1881, concisely states the con-
dition, of the eggs on arrival: “The whitefish eggs receutly sent over by
h VOr of Professor Baird arrived almost without loss. They are very
,ea'lthY, and are now developing in my hatching troughs.”
1AINE.—Reports from the two shipments of one-half million each to
Maing are not sp favorable. The first was packed precisely the same
;ts those sent to Mr. Matliei‘, with the exception of using trays twice as
0ge, to, carry twice as many eggs in the same number of cases, the
« te}‘ being made larger to correspond. Notwithstanding the fact that
cwhlteﬁsh»eggs” was .displayed in large letters on the covers of the
a%e8, coupled with a special request to ©Xpress messengers and em-
Ployés to exercise great care in handling, and to “keop this side up
:tl:)der all circumstances and place the case as far as possible from the
WhYe’ In the car,” they were evidently subjected to roug¥1 treatment
lle en, route, and were probably allowed to get too warm In the car. ,
an, Ommissioner Stilwell wrote, January 12, in reference t0 their appear-
¢8:when unpacked, that ‘“the eggs had undoubtedly been roughly
Andled on the route, as they had been, apparently,rolled from one side
that:‘l : other, and were piled together in the corners of the trays,” and
save dhey were looking so badly that less than 40 per cent. could be
mit:tsecond lot forwarded to Maine, pacl.{ed in one large case, arrive:t
He,. er Shape than the first. The following letter addressed to I'. C.

p el‘v.ey, to whose care this shipment was made, shows the manner of
acklng: .

4] « NORTHVILLE, MICH., January 19, 1881.
Fig, G- ST: In accordance with instructions from tho United States
anq tr9mm1sgi0n, I ship you per express to-day 500,000 whitefish eggs,
They Ust they will reach you in better condition than the former lot.

8T8 packed ag follows: The first ten trays on top have the flannel
« Mis, 2937
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coverings drawn down close to the eggs and secured by strips tacked
to the tray frame. This ought to prevent rolling or accumulation of the
eggs in case the box is overturned while in transit. The nextfive trays
have moss in addition to the cloth covering; the next four are precisely
the same as all were in the preceding lot sent you, and the last tray is
covered with snow.

¢« Please note carefully the condition of the eggs in each method of
covering and communicate the facts to me.

“Yours, very truly,
FRANK N. CLARK.”

Unfortunately, the eggs preceded the arrival of the letter, which wa8
forwarded the same day, and no accurate note of their precise condition
was reported. It is fair to presume, however, that there was no marked
difference in results, or the party opening the case doubtless would have
noticed it. »

‘The following extracts from letter of Commissioner Stanley, dated
February 28, embrace the facts relative to their condition when received:

«In appearance they were in very good condition when they arrived
at their destination, although they were considerably shaken up and had
a,pparently received very rough usage on the route. After being placed
in the hatching-boxes the loss has been large. 1 should judge by appear
ances now that 1f we can save 50 per cent. of them we will do well
# # »  Theymust have been in good condition when packed, as I have
examined them carefully and could find none but what were 1mpregnated
and well developed.” "

'And, again, from letter of April 19 in reference to the dlsposltlon of
the fry:

“Your favor inquiring about our whitefish eggs received this de
Would say we have just deposited the fry into the Mooslucmagunﬂ"
Lake, one of the Rangely chain of lakes. Both lots were placed in th®
same lake. Of the last lot, about 50 per cent. hatched; of the ﬁrsbf
about 25.” ’

IowA.—The half million eggs to Iowa were prepared exactly the sam®
as the first lot to Maine, except being placed in one large case in®
of two smaller ones. The following from Commissioner Shaw ghow8
their condition on arrival at destination:

“I found the whitefish eggs in fair condition on opening at Sl"ﬁt '
Lake, except that some of them were a little matted with fungus. .I'
was delayed two days by a very bad snow-storm, but kept the eggs .
a cool place, however, and succeeded in getting them safely throngh-
was much surprised to see nearly 10,000 young fish hatched out t
next morning after eggs were pnt 1nto the water, all the more so a$ *
water was.only just above freezing. There were quite a number hat¢
in the box upon opening, and I am of the opinionithat a portion of t
eggs were .a little too far advanced when shipped.”

Some of the eggs being matted together with fuugus indicates that .
they were -expesed to a considerable warmth during their journeyj ‘

ned
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~eggs in the refrigerators—arranged practically the same as those in-
" tended for shipment—although exhibiting fungous growth a few days
after dying, in a temperature of '390 or 330, exerted no baleful influence
on the live eggs within a much longer period than that occupied in
making this shipment—due to the very slow formation of fungous
growths on dead eggs out of water, in the temperature above noted.
From the reports of the careless handling and treatment which the
Cases of eggs had evidently undergone at the hands of express employés,
1t was very obvious that but little heed was paid to the precautions
conspicuously lettered on the cases; and concluding that a special
order from the superintendent of the express company would be more

eﬂ'ectual, a personal interview was held with that courteous official, Mr.

J. 8. Hubbard, with the result of receiving his indorsement to the fol-
1°Wing, which appeared on all subsequent shipments; and by his in-
Structions the Northville agent was required to attach a duplicate' to
the way-bill accompanying each consignment: '
“To express messengers and employés :
“You will observe the following regu
handling of cases containing fish eggs: : .
" “Place the case as far as possible from the gtove in the car.
“The case must never, under any circumstances, be overturned, but
kept right side up with cafe.
“Do not delay or detain, but forward as expeditiously as possible;
ut‘ where detention for any length of time is unavoidable, as in case of
ccident or non-connection of trains, place the eggs in a room contain-
g 0o fire. . ' -
“This order must be countersigned by Frank N. Clark, superintend-

et United States fish hatchery, Northville, Mich.
«J. 8. HUBBARD,

« Superintendent American Express Company

lations in regard to the care and

“Q .
ounte .
—__ountersigned:

“Superintendent United States Hatchery” |
nnThereafter but one instance of carelessness in regard to rough hm'ld-
rog of the cases was reported (second lot to Mmm?), but p?otectlon
form tf{o great a degree of warmth was not secured in every mstancs.a,
Who?'hlch, however, messengers could not be held accountable, their
as e d'uty having been performed when the eggs were placed as “far
oposmble from the stove in the car,” a point not necessarily removed

13{11:;00 great a degree of heat for the safety of the eggs.
ray NESOTA.—Eggs shipped in one caseé of ten tra?ys‘, 25,000 to the
i re’fpacked as usual. A communication from Commissioner Sweeney

wrorence to these eggs contains the following:

gooq oe eggs came on the 15th instant and were, except two trays, in
Werg kfder.' These two trays were frozen, and we feared all the. eggs
illed that were on them, but now they are hatching very freely,

ang
the frosted ones seem as vigorous and forward as the others. The
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outer eggs on the two frozen trays were killed, but those in the center
seem all right, notwithstanding they were frozen or caked together.”

It will be seen from this that a little freezing is not 8o disastrous as
overheating. '

_Later on, Superintendent Watkins reported on the disposition of the
fry as follows :

« January 25, deposited in White Bear Lake, Ramsey and Washing-
ton Counties, 80,000 whitefish fry; January 29, deposited in Minne-
bonka Lake 100,000; February 8, deposited in Gervais Lake 50,000;
total, 230,000. Some of the trays were frozen around the edges when
received ; loss, including the frozen ones, 20,000.” '

KENTUCKY.—First lot packed precisely the same as the one forwarded

. to Minnesota same day (January 13). The following is from letter
dated January 15, from Wm. Griffith, President of Kentucky Board of
Fish Commissioners :
' «The whitefish eggs arrived yesterday, and were placed in troughs
at hatch-house yesterday evening. My man has just reported to meé
that the eggs opened in better condition than any 1ot he has ever before
received. He reports 293 dead eggs, and the embryo moving, and
thinks they will soon commence hatching.”

Again, from same source, January 17 : .

“A messenger just in from hatch-house reports all the whitefish egg®
dying. These eggs were received Friday, the 14th instant, at noon, and
were placed in troughs at hatch-house late same evening; water, 38% .
They appeared in splendid condition Saturday, but yesterday the
weather moderated, with a drizzling rain, and the temperature of the
water rose to 44°. The eggs commenced dying, and this morning about
two-thirds of them were dead. * * * This misfortune is to be e
gretted, and is a matter of great surprise to me, as my man reported
* that he had never opened a lot of eggs in such apparent good condition.”

Again, January 22, in which the daily loss is reported, as follows :

« T herewith annex a statement of condition of the eggs from date of
- receipt to present time: White-fish received and opened in appa»reﬂt
splindid condition.

White-fish eggs received and opened in apparent splendid condition.
Dead egls‘*

January 14, temperature of water 38° ... .....c.oiiieianes 83
15, temperature of water 38° .......cociiieiennnes 110
16, temperature of Water 44° .......oeieananannaane 5,000
17, temperature of water 40° ............ Ceeeanenas 28, 000
18, temperature of water 40° ... et emeeeeaeaeanaaan 39, 000
19, temperature of water 420 .........cceeiaaliioen . b5, 000
20, temperature of Water 44° ... cieeeiaenetaencns 12, 000
21, temperature of water 40° .......... ceeeermaeane 7,000
22, temperature of water 440 ........coenenninnnnns 3’40/0

: o 693
Total t0 date «oeees vaveue cnne i cesesenesesensannns 149, 69
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“The eggs commenced hatching January 16, and about 10,000 are
now hatched. I think we will save about 75,000 of them.”

. Without attempting to assign a reason for this great mortality, or
Wwhatever the cause may have been, certainly the rise in temperature
from 380 to 44° cannot be charged with the loss, for this change should
have produced no decided effect, except perhaps to hatch them out very
freely, the eggs being quite well advanced. '

A second lot of u quarter of a million equally distributed on twenty
trays was forwarded January 22. The first fifteen trays were covered
a8 usual, 4. ¢., damp canton flannel spread- loosely over the eggs: On
tray No. 16 the covering was drawn down so closely as to exert some
Pressure on the eggs, and secured to its place by cleats tacked to the
fl‘ame; No. 17 was covered with flannel as usual, and the intervening
8pace between it and the next tray above—about one-half inch—filled
With moss; No. 18 had nothing whatever over it, that is, in the way of
3 cover; No. 19 contained a compartment 2 inches square, which was
filled with eggs to the level of the frame, or about six layers deep; and
No. 20, the bottom tray, was covered with flannel and one-half inch of

Snow firmly packed in.
The following extract from letter of President Griffith, dated January

9, shows results:
" “The last lot of white-fish eggs arrived in Louisville Tuesday the
25th instant, at 8% a. m., and at hatch bouse 11 a. m., same morning.
emperature of air 260, water 41°. Packing on top of trays dry,
aroung trays damp. Temperature of trays 480. Bggs all in troughs at
2p.m. In trays from I to 15 inclusive were 17 dead fish and 183 dead
ekgs; in tray No. 16 were 2 dead fish and 12 dead eggs; in 17 were 2
dead fish and 12 dead eggs; in 18 were 2 dead fish and 12 dead eggs;
;’1 19 were 3 dead fish and 14 dead eggs; and in No. 20 were 7 dead
£g8.” .
The loss throughout the case being merely nominal—a small fraction
°f 1 per cent.—and so uniformly distributed, the inference might be
awn that the manner of covering, or, indeed, the presence or absence
oL any cover at all, has but little bearing on the successful transporta-
tion of eggs. The principal object ‘of a damp cover being to supply
a(.ldiﬁonal moisture the evidence would clearly indicate that it might be
Spensed with for shipments designed to reach consignees within three
| or four days, the damp trays on which the eggs are spread and the eggs
emselves retaining all the moisture essential. ‘ .
for, °W0}’01‘, although in the present instance there was no manifest dif-
8 ence in results due to any special feature in the cover or between the
Sveral methods and the absence of any covering, except possibly tray
OH(;‘SF’?,Acovered with snow, and on which there were .no dead ﬁslh 9jn<1
can h&rd?;(}) :%gs, or a trifle over half th(; :swezt;;g:% Ztﬁt 11tlhe cz%%iiisglﬁ'
 Some i rawn 'tha,t: the.absence orp mp €0 ing o
8s it Ind would be immaterial for eggs conveyed long journeys; and,
tan do no harm under any circumstances, and makes provision for
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insuring the proper degree of moisture in the event of a delay, and as
it would seem to be quite essential for the retention of requisite moist-
ure for long journeys, it may be regarded as nominally indispensable.
But snow, which in the present instance was dry and -frosty when
packed, and hence exercised a salutary influence by maintaining a low
temperature, can hardly be considered a safe covering either for long or
short journeys, for the chances are all in favor of its melting in transit,
thereby completely saturating a portion of the trays and their contents,
a condition which repeated experiments have shown to be deleterious
or even fatal to eggs thus situated for any length of time.

Far better results were obtained from the second lot of eggs. Two
hundred and sixty thousand fish were hatched from the two lots and
planted as follows, according to report of President, Griffith :

¢« White-fish fry deposited as follows: February 3,1881, Barren River,
tributary to Green River, tributary to Ohio River, near Bowling Green,
‘Warren County, 100,000 ; March 5, same place, 160,000; total, 260,000.”

CALIFORNIA.—The first case to San Prancisco was started January
17, and contained ten trays, 25,000 to the tray, with the flannel spread
securely fastened with strips same as in last shipment to Maine. They
arrived in excellent shape as the following from Commissioner Redding
indicates: ‘

“The 250,000 whitefish eggs received in good condition, not to ex.
ceed 1 per cent. loss. After regulating the temperature of the water
they were placed in it and within twelve“hours commenced hatching
out.”

A second lot of 250,000 packed precisely the same as its predecessor,
shipped February 5, arriving 9 days later, was almost a total loss, a8
the following from Commissioner Redding,will show: '

«The last lot of 250,000 whitefish eggd’ arrived a few days ago in @
terrible condition. The top layers were entirely decayed, and theré
seemed to be hardly any life remaining in the lower eggs. All that ap”
peared to have life have been put in the water. I do not know of any -
reason for this result except probably they were detained by the snoW
blockade and the car was kept too warm.» '

The following is from a subsequent communication from Mr. Redding
in reference to these eggs:

“«The eggs arrived on the 14th instant. * * * The messengel
in the express car usually has two stoves, one in each end of the car, to
keep himself warm, and the temperature is kept too high for the trans
"portation of fish eggs.”

" Mr. Redding’s supposition that the eggs were allowed to get too wars .
is undoubtedly correct. : v

‘The report of Superintendent J. G. Woodbury, San Leandro (Wheife»
the State hatchery is located), contains some interesting motes, and 8
given in full: )

“ Whitefish shipments.—TFebruary 5, Tulare Lake, 125,000; Februaly ’
10, Mountain Lake, 10,000; February 12, Merced Lake, 10,000 ; Febrt
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ary 14, Tahoe Lake, 100,000; March 25, to Judge McShalter, Warm
County, 2,500; total, 247,500. -

“The temperature of the water in which the whitefish were hatched
Wwag about 54°, ranging from 51° to 56°. The first lot of 250,000 carne
In splendid order, better thar any ever before received from the Iast.
jﬁfter being put into the water and during the hatching, also up to and
l11(‘»1uding the last shipment, the loss did not exceed 134 per cent. Most
of them hatched out very soon after being put into the hatching baskets,
but were vigorous and/shy, and at the end of one week began to eat
I?Ounded-up crab which they were fed on. They appeared -to be very
folld of this, taking in their mouths pieces of the fiber a quarter of an
Inch Jong, swimming around trying to swallow it. The white meat of the
erab could be seen in theii stomachs through their transparent bodies.

“The last lot of 250,000 whitefish eggs arrived (I'Jeing delayed, I sup-
Dose) in very bad condition, all the top layers rotten and smelling
badly, Of those put into the water only a few hatched out (four or five

Ousand), and in a very sickly condition. These few would ‘not eg,p,
and at the end of three weeks they were quite attenuated, with their’
Ifeads and gills covered with fungus. During the hatching and feeding
t}me of the first lot the water was, quite muddy, so much 8o that the
little fish could hardly see their food.” - »

EVADA.—TFebruary 3, a case containing 25,000 eggs was.foeraI:ded .
% Mrs. |, 0. Fenstermaker, a lady considerably interested in piscicul-
ture, residing at Eureka, N ev.; but for some unaccountable reason no
‘f’ord has ever been received as to whether they reached their destina-
tion or pot. Three letters of inquiry have failed to evoke any response.

.P ENNSYLVANIA.—One hundred thousand eggs, packed a8 usual, were

Shippeq February 12 to Qorry, Pa., with the following results, embraced
- W a dommunication from the Hon. Hendrick B. Wright:
. “The eggs arrived safely at Corry and were hatched and the fry de-
hver.ed to me on the 18th instant. I succeeded in putting some 70,000
- Of them in my lake in Luzerne County, Pennsylvania, 80 that the mat-
ter is, 8o far, a success. The lake where they were deposited is known
°S Harveyg Lale, containing about 1,000 acres, ten miles in circumfer-

znce, and in places over a hundred feet deep; it is pure spring water,
“2d about 1,000 feet above the sea level.”
' © Small packages, each containing about 500 eggs, Were sent by

A to Mr. John Ryder, Academy of Sciences, Philadelphia, but eggs

W,
€re all dead when received by Mr. Ryder.

We lh © results of shipping eggs of the whitefish th.e present season, a8
av a8 of moving them much greater distances in previous seasons,
m ° d?mOHStrated beyond a doubt that they can be transported to the
08t digtant points of the globe with almost absolute certainty’ of a suc-
ol issue, provided the proper limits of temperature are gua,rdejd,
cond-tl?e eggs are not too far advanced when shipped. The essential
Rditions ag to the means of securing the maintenance of the proper

)
8% of moisture and of the admittance of air, can be so completely
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satisfied in the preparatioun of packages of eggs for extended journeys
as to render their inspection or repacking at intervening points entirely
superfluous. But with many shipments, notably those by rail, it is not
80 easy to provide for guarding temperatures; that is, of course, when
they are to be unaccompanied by a spedial messenger. Very rarely
indeed will the eggs be exposed to a dangerous degree of coldness, and
practically the opposite extreme is the only one to guard against. The
clear, cold atinosphere produced by ice seems to be the best adapted to
the preservation of the vitality of the embryos; hence, a roughly con-
structed refrigerator would answer every purpose, but would require
special arrangements as to replenishing the ice at intermediate points
along the route, and would also demand ample provisions for the dispo-
sition of the drips, otherwise the water slopping or draining in the car ‘
would doubtless subject the whole affair to extortionate express rates.
The ice rooms of vessels, being uniformly cold, are especially suited to
keep fish eggs'in excellent condition; and for this reason foreign ship-
-ments can be made (from port to port) with a far greater degree of cer-
tainty of success than can those inland even.for a short distance; in
fact, the ordinary carrying cases used to convey eggs from the spawn-
ing ground to the hatchery, filled with eggs not too far advanced, and
snugly ensconced in the ice room of a vessel, could safely be intrusted
with a voyage across either ocean. .

To obtain the best possible reshlts, shipments should be made before
the development of the embryo has proceeded too far, and therefore
applications should be sent in eaé'lier in the season.

DISPOSITION OF THE FRY.

The work of distributing the young fish was greatly facilitated and
the expense materially lessened by the gratuitous assistance of several
railroad companies, to whom acknowledgments are due, as follows: The
Flint and Pere Marquette Railroad Company for special car from North-
ville to Bay City; special car, and round trip passes for messengers,
- from Northville to Ludington; hauling Michigan Central car from
Detroit to Northville, and from the latter place to Wayne Junction,
where connection is made with the Michigan Central Railroad; special
car from Northville to Toledo (terminus of the line), and allowing car
to go on to Sandusky; and conveying cans of fish in baggage car from
Northville to Detroit. The Michigan Central Railroad for special car
and round trip passes for messengers from Wayne Junction to Chicago:
The Lake Shore and Michigan Southern for hauling Flint and Dere
Marquette-car from Toledo to Sandusky and return. The Chicago and
Northwestern for transporting cans of fish in baggage cars from Chicag0
to Waukegan, and from Chicago to Milwaukee. '

In addition to favors above noted all empty cans were returned
gratis, and the first-named company carried all eggs over its line during
spawn-gathering without charge.

Following is the table of distribution :
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FOOD OF THE YOUNG FISHES.

On December 31, a few hundred whitefish eggs taken November 1
were arranged in a perforated tin box, and placed in the spring pond in
"a temperature ranging from 43° to 45°. These began hatching January
15 and were all hatched out by J. anuary 24. The fry were then divided
mto two lots, one of which was removed to the Iower spring near its.
source, where the water ranges from 45° to 47°. The others were set
free in a tank in the hatchery, the water being quite variable, but
averaging much colder than the spring. Those in the spring were oftered
no food, but those .in the tank were given the privilege of partaking
of shrimp (Gammarus) pounded to a pulp and diffused into the water
two or three times daily. Specimens from both lots were, from time to
time, sent to Prof. S. A. Forbes, Normal, 11l., who made a thorough mi-
croscopical examination of their stomach contents, and reported the
results of his investigations as follows :

NorMAL, ILL., March 29, 1881.
F. N. CLARK, Esq
b orthmlle, Mich.:

DEAR Sir: Having now finished work on the young whitefish sent
me since February 1, I wish to make a connected statement of my ob-
servations and conclusxons, to take the place of the rather confused
memoranda I have sent you Leretofore, ‘

I have been carefully over the slides a second time, and think that’
there is little, if anything, more to be learned from them.

1. FRY FROM THE SPRING.

a. Received February 9.

One hundred specimens were examined from this lot. Only one had
lately taken food, and this had eaten some filamentous algs and 8.
minute fragment of the parmchyma of some higher plant, with a fev -

scattered diatoms,
b. Received February 17.

There were also one hundred in this lot of the fry. All were passed‘ ‘
under the microscope, and food was found in but one.. This consis
of a féw particles of vegetable parmchyma, doubtless denved from th
decaying plant structures in or about the water.

¢. Received February 25.

In this lot there were but forty-two specimens. Six of these shO“'ed'
traces of food in the intestines, consisting almost entirely of filamento¥
algas and a little vegetable parmchyma. Desmids and diatoms were o
observed in trivial number, associated with oscillatoria, &c., in @ Slng
specimen. Total from the spring, 242; containing v egetablo food,
containing animal food, none,
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2. FRY FROM THE HATCHERY.

a. Received February 9.

N' . . . )
mer;nfty fishes were examined—all but four without result. In three,
. SBeteq races of dirt were seen in the intestine, and these were not dis-
ved. In the fourth was a fragment of Gammarus.

b. Received February 17.

dis(::e hundred and eleven fry, of Which seventcen had taken food. I
olse cted nine of these,and found _ﬁ-a.gments of Gammarus and nothing -
¢. Received February 25.

Ni : .
eslglity specimens examined. Food was found in fourteen. Four of
leave ad eaten fragments of Gammarus; 8OVeD, small particles of the

s and stems of vascular plants; two, larve of goats; and one,

ag i
wall Bntomostracan (Cypris) entire.

d. Received March 15.

here were thirty-nine specimens in this lot, and food was visible in

0
o-ﬁ;t’elen- 1 dissected nine of ‘these, finding fragments of Gammarus in
ycl:)b:"," ® of gnats in three, and a minute vegetable fragment, &
Dhys ‘;1 COypris, and some. undetermined Entomostracan each in one.
7 of \vlf' ere were 340 fry in all examined from tpe hat.ching house, in
isseote (;Ch (14 per cent.) more or less food was_discernible. Of the 35
s B 18 had eaten fragments of Gammarus; five, minute insect
ak,i our, Bntomostraca ; and eight, small particles of vegetation.
or ng these facts in connection With the appearance of teeth on the
jaw at the time the egg-bag is entirely absorbed, I am very well

Satj

witﬁﬁed that the earliest food of this fish consists of Entomostraca,

" 1th probably some admixture of filamentous algw. As the gill rakers
n’t think that any smaller ob-

arg

jee tsngsuiieveloped at this early age, 1 don’ '
ho G d be separated from the water, except Ly accident.
the Entoamﬁmrus «hash” evidently makes & very good substitute for
tissges Ozaqstmca_ Tt is, however, less nourishipg, as much of the soft
icateq lthe Gammari must be lost in pulverizing Fhe crugt—a fact in-
o86 ﬁsz so by the greater quantity of oil found 1n the intestines of
es which have taken Entoniostracd entire.

Very truly, yours,
, o $. A. FORBES.

low

The .
following, from a previous letter from Professor Forbes, is very

Valuay :
¢ Anl ig nd interesting in this connection: _
servation made to-day practically gettles to my mind the ear-

vliest f
98¢ fo
od of the whitefish. As yon are of course aware, the adult fish-
thout teeth until the egg-

18 quite
. toothless. The young are likewise wi
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satk has nearly disappeared. At that time the lower jaw develops
four strong, sharp canines, which curve backward and inward, forming
stout hooks, two on the front of the jaw and two at the sides. It is evi-
dent that these hooks are for the seizure and retention of a living prey.
Such a provision would be useless for protozoa or rotifers, or any other
animals as minute as these, and the fish itself is too small to eat any-
thing as large as an amphipod crustacean. The whole apparatus is,
however, well adapted for the capture of Entomostraca and minute
insect larves, and it is very probably upon these that the little fish
depends for its principal food.”

The egg-sac of the fry in the warmer sprlng water disappeared some
fagter than with those in the hatchery, the fish developing in size to
correspond ; but their growth, however, was very slight. But a few days
after the absorption of the egg-sac the fish began dying, and by March
1 were all dead.

Those in the hatchery fared somewhat better. After thelastlot were
sent to Professor Forbes (March 14) about 40 or 50 remained, some of
which lingered along until April 10, when the last one disappeared. The
nourishment derived from the scant animal life found in the water, sup-
plemented by the meager sustenance afforded by the few particles of
Gammarus eaten, although prolonging their lives several dayb after thé
egg-sac was gone, was quite insufficient to sustain life for any lengl;h of
time.

On March 18 about 200 young fish (hatched March 5), having their
egg-sac nearly absorbed, were placed in a tank 23 feet deep by 14 in
width and 4 in length, supplied with water from two one-inch spigots:
These were offered Gammarus, as before; but as soon as the sac was
entirely consumed they commenced dying quite rapidly, until only about
20 remained on the 25th of April. These had grown a trifle. in length;-
but were quite attenuated. A change of diet was then tried with bet-
ter results to date (May 25) and prospectively. Liver and kidney, chop-
ped into very fine particles, was substituted for the Gammari. The
chopping process of preparing the food seems to be much better thad
pounding (the only way practicable with the GQammarus), as a minute.
subdivision of the mass is obtained without destroying the nutritiou8
value of the particles by pounding out the soft tissue, leaving nothing ‘
but fiber.

The fact that fragments of Gammarus were found in the stomachs ?f
the fry dissected by Professor Forbes would indicate clearly that theif
food must not be too impalpable before the gill-rakers are developed'
This is corroborated by the conduct of the little fellows when fed th®
Gammarus “hash.” They would invariably attack the larger particles
first—those quite too large to be swallowed; these would be held by
the mouth of the fish for a second or two, then spewed out and almos?
immediately seized again—an operatmn that was repeated until the
particle had subsided to the bottom of the tank; then the smailer par
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. .tic_les, more perfectly held in suspension by the water, would be taken
in the motth as before, and many of these they succeeded in swallowing,
_ At tbe present writing (May 25) eight of the twenty specimens fed on
liver and kidney since April 25 remain. Seven of these have attained
%engths varying from $ to 1} inches, while one has grown to fully 13
Inches in length.

i From the fact that the fry in the spring, being deprived of animal food,
lived but a short time after the consumption of the sac, and also from
the fact that a portion of those supplied with animal food are to-day
f’«li\'e and growing, the evidence is clearly established that animal life
18 absolutely essential for their subsistence in early life, whatever the

adult fish may feed upon. '

SUMMARY.
Number of eggs deposited in batching boxes and jars...... 13, 780, 000
"Umber of eggs shipped........ccoeeonrconnes 3,125, 000
Umber of fish distributed .........coveece-v-- 9, 265, 000
088 . . s e e 1, 390, 000 4
' 13, 780, 000

Expenses of the work, including repairs to hatchery and

L Ponds, and expenses of distribution of fry...........-- $4,003.35
©88inventory of property on hand paid from above amount. 459.80
$3, 543.55

o Comparing the number of eggs shipped and figh distributed with the
: Wber of eggs procured, it will be seen that the average percentage
'olug@ht forward was, approximately, 90, and the average cost per mil-

) 8286, '
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