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SOME PACTORS AVFECTIRG THE HAC ORING OF NORTHERN

'PIKE BGGS UNDER HATCEERY CONDITIONS

A research project o determine some of the factors affecting the
hatching of northern pike eggs under hatchery conditions, and the ex-
tent which they might influence such operations was undertaken st Lisbon,
North Dekota, dwring the spring of 195k. The hatchery facilities used
were located at the North Deskots State Game and Fish Department hatchery
st Lisbon. The research project vas conducted from April 12, 195k to
My 10, 195k, |

Through revieving the litersture and inquiring of other organiza-
tions that work with northern pike, it is evident that very little has
been published on the artificial propagution of this fish, Northern
Pike have been hatched in this manner for s good many yeers, but few re-
search findinge, if sny such resesrch has been carried on, lmé been
put into print. Several states, smong them North Dakots, Chio, and
Michigan, are carrying on research projects on this subject at the pre-
sent time. |

8ince there 1s 80 little available information written concerning
the propagation of the pike, it was decided that mméh aleng this |
line could be carried on in conjunction with the usual spavn taking snd
egg batching at the North Dakots stations.

The northern pike, Bsox lucius Lirmseus, is looked upon as an im-
portant game fish throughout most of its range due to the fact that it
is not particular as to what it eats, thus it can be csught by nearly



all sngling methods. Its being widely distributed, fairly eesily
caught, growing to large sizes, and providing excellent esting sll
tend to make this fish one of the most sought after of our fresh
vater game fishes. |
nnmmwmmammmﬁwmmmm
mmmmmummmmmi«nfwmmlm~
sons. FPirst would be the fact that it is o much sought-after and,
tmm«m,u;wmwm Amﬁmztwmym
ua"mmwwam*mmmmwym* In cases
of over-populations of game or rough species where m control ~
methods are not feasible, the introductiom of noythern pike has bes
come a useful mesns in some areas, of amnammmmcmm
fish end &t the same time providing another game species in those
_waters, A third vesson that the pike is so importent to mansgement
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even though hatchery success mey be very lov. Three separute mz«iw
ments in Michigen in 1939, 1940, and 192 indiceted that in natural




spuvning of pike the mortality was over 993 percent, and in en experi-
ment there in 1937, the natursl mortality was greater than 99 3/4 pere
cent (3, p. 135). Experiments in Oblo in 195k showed a natural

mortality of over 99 3/b perceat too (5, p+ 7). Thus, & greater percent

of success can be obtained in srtificial propagetion, even though a
larger total number of fish will not be hatched in hateheries than in
the wild.

LIFE RISTORY

Among the most widely used common names of the pike nmmfniu
lowing: northern pike, common pike, great northern pike, Jack fish,
snake, pickerel, Jack pike, and pike, The name most accepted and geem~
ingly the best fitted to this fish is northern pike.

The northern pike is natwrally found over most of northern North
America, extending from Alsska eastward and southward throughout most
of Canada, east of the Rocky Mountains. In the United States, this
fish wvas found in the northern states from North Dakota to Chic and
New York. Pike are also nstive to northern Burope and Asia. This
fish has been successfully introduced elsewhere, thus extending its
range slightly to the west and south from eastern Montena to Kansas and
hence eastward to the Atlantic States.

It has a long head, prominent eyes, and & large mouth and teeth.
The mouth terminates in a horny W«-uke ptructure., The entire fish
is usually covered with a heavy costing of mucous, much more so than
other fresh-water fishes. It has light spote or bars on 8 dark back-
ground, which serves o distinguish it from the wuskellunge. (The



muskellunge has dark markings on a lighter background just the opposite
from the pike.) The dorsal fin is located far bsck on the body, just
above the anal fin, and contains 14 to 19 rays. There are Ik to 16
hmh;mml rays, end 5 or fewer mandibular pores on the under side
Mmﬁhmuetmmv@ar There are approximstely 125 scales in
the latersl line. The front end the top of the hesd are without scales,
the cheeks are fully scaled, and the lower half of the opercle is
scaleless. The pike grows repidly and to large size, reeching 50 pounds
and 3 to b feet in length.

The growth rate of this fish depends upon the productivity of the
body of water in which it 1s found snd in the length of the growing
oughout its renge the average length at the end of the first
year would be about 8 inches, and sround 14 to 17 inches at the end of
%o years, In sowe shallow lakes in southwestern North Daskota pike
reached a length of 16 %0 1B inches in one year, and were 20 inches
long by the end of their second summer. Under normal growing conditioms,
the northern pike grows considerably in length but little in weight until
it reaches 18 to 20 inches. At that length the fish begins to put on
more weight and girth in proportion to its length. Pike ordinerily
resch sexual maturity in the third year, = an average sise of 17 to
23 inches (8, p. 53). Those growing faster mey bmm Wﬂ at two
years of age, snd yearling fish of 13 to 15 inches have been captured
on spawning runs (15, p. 528). | |

Eggs will range in sigze from one~twelfth of an inch to about one~
third inch, smaller fish and firet spewners having the smaller ones,
usually. Observations of workers at egg-taking stetions in North Dakote




seem to indicate that in cervain lskes, egge oppeer to rwn in wniform
(3s p 133). Emall fieh, 13 o 15 inches, will beve an aversge of
7,500 aggs (8, p. 53); mediue simed fish, £5 to 28 inches, will lay
ayound 50 to 60 thoussnd) end lsrge pike, 20 to 30 pound fish, will lay
estizated that these large fish VALl produce upards of cne-fourth %o
mm::ﬁm.mw{&,;,sah Howsver, it appeavs thet more yecent
gations indioute that 250 thousend would be about & wasteus

aumber for wost of the buge pike.

he sggs sre very sihesive and sisk in the vater, stickieg to
vith. In contrast, wuskellunge eggs ave semi-bouysnt snd non-sdhesive.
Under nstural conditions, eggs nermally hatch in 12 to 15 days, depend~
sometines moving iubo the spawning avess before the ice bresks up, They
suall stroens, or using shellovs of lakes and even fioofed gressy or
woedy areas sround lakes gs long as vegetation is present in the weter.
mwmmﬁmuymm,mmmma
ately by the males, Egus sttach to the vegetetion, where they hateh
unattended. Those oggs that do net come into comtact with vegetaticn
or other cbetacles settle to the botton end ere possibly smothered in




silt or clay, unless the bottom is composed of f£irm material and vave
action cen keep them serated. The young fish wéxnnrily remain in
these areas for the first year, or until the water level forces them
out into deeper depths or back into the lake.

The first fool of the young pike is made up of small crustaceans,
aquatic insects snd their larvae, and other small organisms, However,
in a few weeks these fish begin to feed on other fish, which meke wp
the greatest part of their food from that time on. Pike do not adhere
‘strictly to other fish, but will eat any animsl matter that they can
swallow, including turtles, frogs, muskrets, young ducks, mice, and
such. They are voracicus feeders, requiring enormous supplies of food,
and will remain actively feeding all yesr long.

The northern pike is found in s wide variety of habitats, from
extremely large, cold, and deep lakes and stresms with s fair current
to sluggish stresme and shallow, werm ponds. Since the latter are
frequently very fertile and contain an abundant supply of food organ~
isms, these fish ere best suited to the shallower bodies of water. In
them the pike thrives and grows repidly.

RESULYS OF VARIOUS

The following results and statements were obtained from the North
Dakots Game and Fish Department comcerning its methods of pike hatehing
operations (9, p. 1):

"It hes been & common practice during the spawn taking of morthern
pike to trap the fish during the first part of thelr spawning run, end
if the fish are not in condition for spawning, to hold them in large



eribs constructed of netting meterial until the vater temperatures bave
gotten to a stage where the fish are ready to spawn. Hatching success
from £ish that have been held in such 8 mamner as compared to fish taken
from the traps and immediastely spawned has definitely indicated that the
proper way to hendle the fish, at least under conditions in North Dakota,
would be to take the fish from the traps, teke the ripe fish and imme
diately spawn them when they are removed from the traps, and twn loose
the fish that are not ready for spavning et that particular time, rather
than to hold them in cribs.

"Experiments carried out with the hatch from eggs teken from one
mum;mﬁau that the egge that come out during the first part
of the spawn teking are the eggs from which the better success is gained
at the hatchery." .

In this respect, it vas also suggested that the spawn teker should
take only from 30 to 60f of the eggs thet come out first, to insure that
only ripe eggs were obtained. North Dekota further indicated that
efforts should be taken to keep egg-taking operetions as clesn as possi-
ble and not o allow mucous from the fish to drip or mix with the egas.
They stated that the dry metbod of egg-~taking is probably the best.

Finally they stated, "In fish of the size from four to eight pounds
at lesst one male should be used with each female, and it would probably
be better if two males were used if they were aveilable at the time.

The eggs should not be stirred with the Ffinger. Rather they can be
stirred well enocugh by swirling the eggs in the spawn taking pan;
mixing the milt very thoroughly. BExperiments carried out with various
harmless dyes bave proven that the sperm will permeate completely



Wzmmswamhywzrmmmawmtmw;wtm
of mechanical agitetion.”

Recent tests in North Dakota indicate that the eggs should be har-
dened at the agg;mmgmma for three or four hours before being

orted to the hatchery. They may be held in screen trays st the

hatchery from 12 to 24 hours with no spparent harm (9, p. 3).

The following results were obtained st the Federal Fish Cultural
Station located at Valley City, North Dakota. Batches of eggs from

Lake Darling that were hatched et this station had no success. Most of
the eggs were moved to the new hatchery at Bald Hill Dam snd run in water
from the reservoir. The highest percent of hatch received on the egss
from Buffalo Lodge Lake was sbout ome-half of & percent. Hggs taken from
Bald Hill Reservoir were hatched at the Valley City hatchery, and success
vas about 36§ on the combined groups. The hatching success ranged both
higher and lover on individual groups. These eggs were taken in a
similar menner to those hatched experimentally at the Lisbon hatchery,
Another group of eggs taken from the Sheyenne River within two miles of
the hatchery were hatched at the Federal hatchery. A success of 51% wes
cbtained on this group. This letter growp was handled in @ similer mane
ner to those from Bald Hill Reservoir (6, p. 1).

Workers at the United States Fish and Wildlife Service Hatchery at
Guttenberg, lowa, experimented with the use of cheesecloth bags as con~
tainers for the eggs during the herdening stage. They hed conside
success with this method. Other ?ez&eral stetions bave been using wire
baskets to hold the eggs during the hardening period with succesgsful
results (11, p. 2).
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The United States Fish and Wildlife Service Hatchery at Valley

| City, North Dskota, used well veter during most of its batching cpera-

G ations and had 1ittle trouble vith the eggs sticking in the jars. How-
. ever, when they switched to the use of river water, from the Sheyenne
"Riwr, the eggs began to stick and required much wore attention from

the workers (6, p. 1).

George Butler, of the Manitobs Dgpartment of Mines and Naturel
Resources, has found that spperently any delays between taking the eggs
and placing them in the hatcheries snd also exposure to direct sunlight
will result in comsiderable mortality to the egge (2, p. 2).

Leslie Benmett, of the New London, Minnesota, Federsl Hatchery
states that in his 15 years of hatchery work, the best percent of hatch
that he has obtained on northern pike wes 68§, and that that wasn't on

- the entire hateh (1, p. 1).

The State of Wisconsin has obtained hatching success of 85 to 90%
by using the following metbods {12, p. 1).

1. Check femeles in nets to determine if they are ripe
80 that egge flow easily.

2. Take the egge and fertilize a pen of %mvaa quickly
a8 possible, within 3 to k minutes after spawn taker begins
to strip eggs.

3. Wash sperm from eggs with lake water and transfer
eggs to submerged carrying screens ss quickly as possidble,
within 6 minutes. Let them water harden at lesst 15 minutes.

k. Trensport eggs on screens bundled together in an
angle iron case submerged in weter to the hatchery.




wm;aomunteéhmmum. |
5. Eggs are put up divectly in hatching Jears. BEggs will
stick together but the lumps are just put in the Jars.
6. After several days the egg lumps are feathered apert.

The eggs then roll very micely and no longer stick together.

T A siphon is used to remove sny injured or dead eggs. )
mrenmmugmwmmmmemwmwtmm@
igan Department of Conservetion in the spring of 1954 {16, p. 1):

"This spring we collected eight quarts of pike eggs from Lac Vieux
Desert, Gogedbic County. mﬂm vere teken in fyke nets in shallow,
mucky bays at the mouths of inlets on April 27 and 2. The eggs vere
teken by the éry methed, 1.e., a moistened pan wes used. Since the
females ran small in sige, eggs from several femsles were takem in the
same enameled psm with milt being added from the meles after each te:
male vas stripped. mmmm:mwwumw&nmm»
Pan. As scon as the eggs had been fertilized they vere vs"ﬂ‘md with
the fingers and just enough water sdded to cover the eggs. They were
then set aside from five to fifteen minutes snd were then washed snd
rolled repestedly wntil they hed havdemed. Hardening took place usuwally
from one-half hour to an hour. Pike egge are notorious for sticking to
the pan and each other and these vere mo exception. Eggs taken April
27 stuck wuch more than those taken April 28, apparently because of the
colder water April 27. The water temperature was 38 om April 27 and
b3 en April 28. mmmwmmmammmww
ing water over them down the side of the pan. Repested pourings of
water usually loosens wost of the eggs. Those which comtinued
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%0 stick to the pan were digcarded. As soon as the eggs hed become
fully rolled or hardened and completely separsted from esch other they
vere added to a commom collection in sn enmmeled pail,

“The eggs were kept for one week in flembing scyeened trays in s
to &6 degrees. mrmmﬁmwwaummm~wuﬁm:
out sny jJars. After the first week the eggs were carried by truck 600
miles to our Drayton Plains State Fish Hwichery in the southern part
of the State., Again the eggs were prevented from Jarring by being
curried in pails (two querts per pail) suspended by rubber straps in
small boxes. The eggs hatched about ten days later but I am unsble to
give you the temperature range of the hatchery's weter. The hatch was
spproximately 60F and the fry weve strong end healthy, Apparemtly 1t
ﬁam‘MWwwmmbmem&aMwam
tempereture. The first pericd occured {u the stresm whem the teme
perature dropped to 32 and ice formed on the screen trays. The second
cold period occured during trsmsport when the water temperature fell
to 3k, xbeumm»mawmmwmawmwm
temperatures but that muskellunge eggs wibc since muskellungs egge
handled in the seme way were a total loss. I think the pike eggs mre
ecclimated to cold temperstures since the water temperature in pike
spawvning marshes usually renges from nesr freezing to 60 or 70.
are probably not subjected to any colder tempervatures than 39."

A standard procedure for the taking and hatching of the eggs as
given by H. 8. Davis in his book, Culture and Disesses of Game Fishes




is as follows (7, p. 102):
Tske eare not to get slime on the eggs.
8trip eggs into a pan and fertilime immediately.
Use fingers to mix thoroughly together.
Allovw to stand 2 to 3 minutes, then add fresh water.
- Add mucky water snd mix thoroughly with the egge to

keep them separate. v

In one to 2 minutes wash thoroughly, swirling the pans
several times.

Bet aside to harden, then plece in battery Jars.

If eggs stick in the jJars, use a feather on them to

loosen them up and keep them rolling. ,

Workers st the Federal Hatchery at New London, Minnescts, found
that when malachite green was used on the eggs as & fungus control,
the eggs so treated d1d not stick in the jars, but thet the control
(untreated) eggs 41d. The treeted egge also had & hatching success of
20%, whereas those in the control group had & success of but 10%.
However, @ similar sxperiment st the Federal Hatchery at Guttenburg,
Icwa revealed no difference in the hatehing success of the two similsre
1ly treated groups (1h, p. 30).

Leslie Bennett of Minnesots suggested that yellow clay should be
used as a muck for the eggs before they are brought to the hatchery, to
insure that the eggs will not stick together. He also ssid that the
eggs should be washed thoroughly out in the field, and that the eggs
should be washed several times or placed in woving water to insure this.
He advocated stirring the eggs by hand while in the hardening stage.
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(1, . 1),

The folloving substances were suggested to be used on the eggs
to keep them from sticking together by various organisetions: Clay,
cornstarch, and powdered calcium carbonste. Wisconsin intimstes that
nothing should be used, thet the eggs will seperste in due time (12,
p. 1), Malachite green wes suggested to be used as e fungicide, and
“Phygon-XL" was suggested for the water supply, to combat unicellular
algse (11, p. 1).

Experiments conducted in Ohio in 195k utilized the folloving
methods of hendling the egge and sperm éuring fertilization of the
eggs:

1. Eggs stripped into moist pan end milt into the eggs.

2. Eggs stripped into & moist pan, milt into water and

poured over the eggs.

3. Eggs stripped into { inch of water and milt into eggs

and stirrved.

h. BEggs stripped into ¢ inch of water and milt into eggs,

not stirred.

5. Eggs stripped into moist pan, milt picked up with a

burette containing water and distributed over the eggs.

The hatching success for the five methods was as followst
1 - 50 percent, 2 - 28.7 percent, 3 -~ 20 percent, I « 46 percent, and
5 - 22 percent. This would indicate that method number 1 was the most
successful, closely followed by method number & (5, p.5).
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KNOWN FACTS ABOUT PIKE

From past experience in North bmm, correspondence with other
organizations, snd from the little that has been published, the fol-
lowing facts are known sbout the srtificial propagetion of northern
pike eggs:

The eggs can be stripped from the adult fish, as can the milt or
sperm from the male, and can be fertilized on the site. The eggs should
be hardened before being plsced in battery Jars for best success.
Usually the egges stick in the jJers during hetehing, unless trested with
some substsnce o tharmmy bard., The eggs can be hateched in hattm
Jers. Buccess of hatching veries grestly but 18 ususlly much lower
then for other fish that sre artificielly propageted. Water mtmm
asypparently affect the eggs to some degres. Water temperatures can be
controlled, thus the length of time the egge teke to hatch can be mm~
ed. The length of time that the eggs take to hatch is controlled by the
water temperatures. Pike embryos somstimes hatch dead snd pike fry are
as delicate to hendle as are the eggs. Fungus attacks the eggs st tim,
but can be controlled, and ususlily doesn't attack healthy egge.

REASON POR AND LOCATION CF THIS RESEARCH PROJECT

Due to the lack of informstion on the subject of artificial Wa«
gation of northern plke, the study wes undertsken to experiment with
various methods of handling snd transporting northern pike eggs. This
wes attempted in order to discover any vesk links thet might shed some
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light on why the normsl hatching success is so low. One of the
problems in artificial hatching of these eggs 1is having an available
brood supply near the hatcherdes.

Three esg#ﬁkw stations were established, two at great distances
from the hatchery and one within about 50 miles. Individusl stripping |
crevs were placed on duty at each station, using similer methods but
changing or varying these methods from time to time. The agg;‘m:ang
mtﬁmx were situsted at Lske Darling, west of Minot and sbout 260
air-miles m the hatchery; at Buffslo Lodge Lake, eust of Minot
about 2 air—uihﬂ from the hatechery; and st Bald Hill Reservoir
(Lake Ashtsbula), about 50 miles from the hatehery. The hatchery used
vwas the stete owned hatehery st Lisbon, North Dekots.

The following is a list of ell eguipment used during the s:me
taking, transportstion of eggs, and hatching cperations of this research
project: ‘

Rubber intake hose snd screen.

Electric pump.

Gasoline emergency pump.

Lead pipe -« to conduct water.

Metal storage tank.

Gss~-burning boiler -« to heat hatchery vater.

Fine scresn <~ at water inlet to troughs.

Battery -- cemstructed of wood, having a supply trough located ebove
hatching Jars and @ trough to convey water away below that.
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Rubber tubing == sbout 1§mmwmf, which were attached

Metal cylinders <= 1xto which the rubber tubes vers inserted and
which rested cm the bottoms of the jers by mesns of emall legs, which
vater to cireulste threugh, These could be moved semewhat ia order to
mmmﬁmwmmmmmm

Hatchery or battery Jars e mmmawa&tmmm
~ with spouts at the top, in which the eggs were hatched. Seme wers
“mmmwmsm,mamgswmmmam The
glass ones hed spoute formed st their tops, The pmxe ones weve.
mwawmmmamxwmmumwm
~ the tops of the jars. The plastic jers were much lighter in weight
tmmﬂuamammsims

mmmmmmmfm«emmms
feet high, by 3 feet wide, by 20 feet lomg. These tanks were used to
tmvmcmmafem,uwm O;hu»tm and such that the
ewm~m:m,mmﬁmwmmmnmm

Wmmnmwgwmuua,mm“mw
3mam,mmmmmmm‘

rmunmn«mwwmwmmmw
small-diemeter sticks, about 15 inches lomg. mwmm«w
with while they were in the hatchery Jars.
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Wire spoen -~ made of windov screen snd attached to the end of
s small stick, asbout 15 inches long. Used to remove foreign matter
from the hatchery Jars. |
Siphon -» made of & inch rubber tubing sttached to a one~goot
plece of copper tubing, and about 6 feet long. Used to siphon dead
eggs and foreign meterial from the jars. |
Metal pails -- used to muck and wash eggs in, and to siphon
eggs into, '
Hoop or fyke nets ~- used to cspture brood steck.
Holding cribs - mede of netting material.
Metal bosts «- used to transport fish from traps to cribs and also
used by personnel.
Enamelware pans -~ into which the eggs end milt were stripped and
mixed.
Gallon jJars <= to transport eggs.
Cardboard cartons -~ to carry jars.
Adrplane -- Piper "Supercub®, to transport eggs.
Pickup truek -- to haul egge.
Automobile -~ to haul egge.
Thermometers -~ to0 check water snd sir temperstures. i
Microscopes -» to check the wutar supply and the egg development.
Oxygen testing equipment. ,,
Jackson turbidimeter «- to check batchery weter swpply.

Hoop nets construsted of treated cotton materisl snd equipped with

Y
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long lesds or wings of the ssme substance were set in the shellow
areas of the lakes, where the sdult northern pike were known to v.wn-;
gregate during their spewning runs. The fish were ceptured in these
nets and then transferresd to holding cribs that were constructed of
similayr but heavier netting. These cribs were located near the
spavn-taking camp or hesdquarters, which were but temporery scenes of
operation. The fish were removed from the nuﬁm sach morning,
placed in bosts filled with weter, and transported to the cribs to be
beld until they were veady to spswn,

As the fish became "ripe” and ready to spawn, they were nma,
from the holding erib by one worker and handed to the spawn teker.
The following method was used at Lake Darling, by the crew there:

‘The adult pike were held in the cribs until ripe, or until time
permitted for stripping. Eggs snd spers were stripped into shellow,
mixt, enamelvare pans. PFirst one male was stripped into the pan,
then one femsle, then another male. All eggs vere tsken from esch

fmlﬁ, regardless as to m’elm- or not sll eggs vere resdy to come aéz
the um time. The spavn-taker hendled each fish firmly. The mm i
an& eges wre mixed immedistely by pouring the contents of one pen ,
gently into snother pan end beck again. Fingers were not used to nix
them. : :
The fertilised eggs were then poured into gallon jars, which had
been previously filled sbout ome-fourth full of vater. Seversl pans of
fertilized eggs, with surplus sperm still miwed amongst them, were |
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poured inte the Jsre until each jJor wes m&a&rﬁh t¢ one<half full

of egge. This procedure took from 15 to 30 minutes. The Jers of eggs
were then shaken viclently to swirl the eggs and sperm arcund, The
Jars were slso turned end for end several times in order to thoroughly
mix the eggs and sperm end to wash the eggs. Surplus water was then
poured off, nev water sdded, the jars sheken sgain, and the water was
once more poured out. The Jars of eggs were filled with water, and
pleced under the surfsce of the lake ond sesled. They were then set
aside for about an hour.

At the end of sn hour's time, as time permitted, the eggs vere
washed in the Jars by changing the weter and rinsing sbout five times.
These Jars of fertilised egge were held at the mekim station wntil
encugh jars secumulasted to make up one airplane loed. This smount was
ususlly two day's spawn take. Thus, about mmz: of the load was held
sbout 24 hours before being fiown to the hatchery. The jers of em
and vater were then shipped to the hatchery in cardhosrd cartons. Most |
of them vere sent by sirplane, but soms were transported by private car.

The methods of herdling the eggs and the brood stock at Buffels
Lodge Lake was quite similar, except that the eggs were not handled so
vielently during the washing process. The eggs taken at Bald Hill Rm-
servoir were stripped from the femsles more gently, only the ripe ones
being teken. They were washed from 5 to 8 times ismediately upon being
fertilized. The eggs vere also washed gently by changing the water in
the pans and pouring it out again. ,

Shipments of eggs from Lake Darling station and from Buffalo Lodge
Lake station were transported to the hatchery by both sutomobile and by v
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airplane or by combinations of the two metheds. All shipwents of

eggs from Bald Hill Reservoir were taken to the hatchery by plek-up ,‘
truck, Most of the eggs from all egg-teking stetions vers shipped in
gellon Jars of water, which were pleced in cerdboard cartons, Kaw
ever, some groups from Bald Hill Reservoir were sent in open containers i
of water, i. e. enamelware and metal peils.

HATCHERY PROCEDURE

The shipments of eggs wers taken from the sirpert to the hatchery
by truck. As Sion &b She casen of eggs or containers of eggs srrived
st the hwuhny, the WMm of the water in the containers was
taken, If 1t was different from that of the hatchery wster, the con-
tainers were placed under water in a large tenk of batchery weter and
alloved to temper until the water temperatures were emnm, or until
time permitted to further care for ths eges.

After tempering, the egge were ususlly washed several times by
changing the water in the containers and vinsing. The eggs were then
allowed to harden by varicus methods. Some were placed in ebsese~cloth
bage and suspe in the slowly moving weter of the big tank, some ‘,
were left in the original jars, sfter being weshed, with the lids xw-

moved and plsced under wster, and the majority of the groups were W&ﬂ
into wire trays which floated in the water. Having hardened for various
periods of time, the eggs were ready to be plsced in the battery jars.
Some groups were mucked with a clay solution before being placed in
the Jars, then rinsed several times snd placed on the battery. About
two quarts of eggs were first placed in esch battery Jer. As the egge
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quit sticking together or 1f they 4id not stick, they were doubled

~ up 80 that about three quarts of them were in each battery Jar. If

the egps stuck, as most of the un-mskcd ones d41d, they vere stirred

- or worked loose with feathers tied to the ends of smell wooden handles.
The early groups of eggs m' stirred quite regulsrly, whereas the |
later groups were touched enly if they began to rise to the top of the
Jers, due to the water pressure below the clwmps of sticking eggs.

The egge were checked msniarly eﬁwy few winutes until they began
to roll preperly. Then they ware checked every hour, when the water
tenperatures, air temperstures, and such were checked. Periodically,
a8 time permitted, the dead eggs were siphoned off the tops of the
hatching Jurs. The dead eggs were lighter in weight than the live cnes
&nd eventually kept working to the top as the eggs continued to roll in
the Jers. Thess dewd eggs were then disposed of 5o a8 not to have them
around the hatchery to serve as suitsble medium for fungus. The eggs
thet remained in the battery jars were kept there wntil they hatched.

| During the first part of the hatching pericd, all of the hatchery
| vater was obtained from the Sheyenne River. The upstairs battery was
miiaé by & pump, which pumped the water out of the river and into a
storsge tank in the sttic of the hatchery building. The water ran from
there, by gravity, down intc the boiler, through it, snd into the supply
trough. The vegular pump was an electric cne. However, a gesoline
operated pump was used in the event of electricsl failure, The battery
in the basement was fed by the water from the cne upstairs, after it had



been used there, or by direct gravity flow from the river. The hm«»
ment battery was below the level of the weter above the dsm in the
river, thus one battery could be run at all times in cese neither of
Bhortly after hatchery operetions began, & well was dug outside the
hatehery and the upper battery was yun on well water from that point on.
The electric pump was moved from the river pump house and placed by the
well. The well water was pumped up into the upper battery directly, b‘y«
passing both the storage tank and the boiler, After this water vas
used, it was returned to the well, as the well 414 not produce enough
vater to continually supply the battery. Periodically used water ves
dreined out of the hatchery so that s complete changs of weter in the
well could be cbtained every day or so. o
Weter straining devices vere placed over the ends of the hoses,
which carried the water from the river snd from the well. However,
small obstacles still entered the hatchery vater swpply. These fmign :
cbatacles consisted of debris, insects end larvae, algse, silt, etc.
A wire scresn, constructed of fine window screening, vas placed at m
point where the vater mtam the battery trough. This screen caught
most of the msterial; enly the very mimute substances going through.

- Any such items as were not caught, or that passed through when
the screens were removed for cleaning, were siphoned off or removed
fron the battery Jars by a nall spoon, vhich vas elso mede of fine
window sereening. Thus, the eggs were kept ss clean as possible ﬂtﬁ“ﬁé
times. |

The water course through the hatchery vas as follows:
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The water vas pumped from the river or frem the vell nd, after emter-
ing the trough in the battery, wes conducted to the battery jars
through wooden fsucets, rubber tubes, metal cylinders, and entered
the jars at the bottom. The water then circulsted up through
eggs 1in the jars, keeping them rolling, and left the Jars by way of
spouts at the top. From the jars the water went into a lower trough
and then was carried away by way of a pipe, on the lower battery, or
a small trough, on the upper battery. It then wemnt imto e large
vooden tank, which vas located on the floor of the hatching voom.
?m%%h%wh&%%%amﬁﬂ%%em;
ted down through the lower battery or shunted ot into the river.
Once the water vas circulated through the lover battery snd tamk, it
vas furmeled out imto the yiver by way of a sever.
BATCHERY CONDITIONS DURING HATCHING PERIOY

Many of the early groups of eggs twrmed very dark in eolor within
a duy or two sfter being pleced on the battery. These groups were being
rn in priver water. Even the later groups sometimes turmed dark right
avay, when placed in river weter in the basement. During the first
«mawwmmmwtmmwmamwmmm
floating algae in the river water. mmwtwm‘Weﬁ'M:
ish vhite color. This was not messuresble with turbidity instruments,
but was recorded as s trace of turbidity. Under the microscope eggs
that were on the battery showed a heavy costing of this algse. This
coating collected other foreign psrticles which stuck to the outside
of the eggs. It is believed that this coating of algse und particles
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 was causing the desth of many of the eggs on the battery. In the
battery jJars, this algae costing was also causing the eggs to wti(:k

together. Then too, the algee on the eggs produced gas-bubbles whieh,
in turn, carried or floated the eggs up to the tops of the jars and
out into the troughs. Thus a continual watch had to be maintained
and the feathers used to release the bubbles of gas from the eggs and
from the sides of the jJars.

Nearly all of the eggs that were placed on the battery without
being micked in clay solution would begin to stick after a fev days,
or hours. In order to keep them from rising to the top and floating
out of the Jars, when water pressure became t00 great under the mess of
eggs, they vere stirred from time to time with the feathers. Some of
the groups received much more stirring than 4id others, Some of the
first groups were stirred alm&t‘ continually, whereas some of the later
groups vere not touched unless water pressure forced them to the top.
Then & hole was started along the side of the jar to relieve the pres-
sure and to sllow the eggs to settle back to the bottom, and the eggs
were alloved to stick until they begen to work loose by themselves.
All of the first groups were finally mucked with clay in order to make
them roll freely. None of the last groups vere mucked. They were
alloved to stick and to work free in a few days. One group, that was
brought from Bald Hill Reservoir immediately after being taken from
the fish, was placed on the battery without being mucked and 4id not
stick at any time.

After eleven days of operation at the hatchery, the river water
cleared up so that it vas classed as clear. However, eggs put on river



vater in the battery Jers, continued to turn dark in w few days.
The upper bsttery was run on the river water for the first nine dsys
of the hatching period. Then @ well vas dug outside the hatchery
| building, near the river, and plumbing wes completed in a few days.
The upper battery vas then cleaned out, scrubbed, and drained. mm
water was run into the battery snd it was operated on this water for
the rest of the hatching period., This well water was of nearly the
same temperature as was the ﬁveé vater, and continued to be so
throughout the cperating of the hatchery, During the first two dsys
thet the vell water was rumning through the battery, it wes very tur-
bid, The turbidity recordings ranged from 100 to 400 p.p.m. Then on
the third day it cleared and beceame turdid only vhen the level in the
well vas drawn down quite & ways., That dey the veadings ranged frow 0
%0 125 p.p.m. From the fourth day on the vater was sbsolutely clear.
Then on the 17th day, there vas a trace of turbidity, not measureable.
After sbout two weeks of running the upper bettery on well water,
this water began to become slimey and took on a rether offensive eﬂm’.

- Whereas fungus showed up on the dead eggs in the river water in abous

four days, no fungus appeared on the eggs run on well water. No algse
was present in the well water, either. The oxygen content of both the
river and vell vater was sufficient at all times. Dead eggs in the
vell water 4id not turn dark in color; but retained their golden-orange
hue at all times. They also did not become soft and light and work to
the top, as 4id those in the river water. The eggs in the well wm
remained hard, though desd, end did not separate from the good eggs
until they had been on the battery nearly two weeks. Then they began



to separate rapidly.

The upper battery was started on heated river wwtér snd run on
guch for the first two days of bhatching. The heated water was kept
Just slightly sbove SO dsgrees F. The boiler was then turned off for
four days. The temperature of the river weter had risen to nearly |
equel thet of the heated vater vithin about tvo deys sfter the hatching
began, After heving been off for four days, the boiler was turned on
rether high, since the egge were being lost snyway. This tine the
water was heated for sbout three days end kept in the high 50's., The
well vater and the unhested river water remsined in the high 40's and

nesr S0OF,, for the first fifteen days of the hatching. On the léth
day the water in both the wiver and the well incressed pupidly in
temperature, meking a three to five degree climd in one day. After two
days of such temperatures, the water became normal agsin for two days.
Then a cold spell oecured and the water temperatures in both river and
well lowered rapidly, yemining in the low and mid forties for slightly
over a week.

During the first pert of the hatchery cperations, the air Wm*
tures kept warming slightly, then s "cold snap” occured éﬂrm the last
two days of April and the first week in May, with smow flwrries, wind,
and much clowdy weather. Alr temperatures dropped down to freezing and |
below nearly every night for more than a week. Thus, the air temperas
‘ture lines followed

the same trend as those of the water.
The following groups of eggs were run in river vater entirely
throughout the hatching perioed.
Buffalo Lodge Leke Groups I, II, III, IV, and V.



Leke Darling Grouwpe I, II, III, VI, VII, VIII, and IX.
Bald Hill Reservoir Group III. ,
‘The following groups were started on well wster, then mmm
to river water:
| Lake Darling Groups V and X.
‘The following groups were run entirely on well water through-
out the hatching period:
Buffelo Lodge Group X.
Bald Hill Reservoir Groups I and II.

The pike egges used for experimental purposes in this resesrch
project were separeted into three generasl categories, determined by
vhere they were taken. These three general classificstions were divid-
ed into individual groups, dependent upon the time that they were taken.
These groups were further broken down into batches of eggs, when parts
of groups were treated differently et the hatchery. If groups vere
not broken down into batches, the entire group was handled as s unit,
BUFFALO LODGE LAKE

The folloving experimental groups of egge were taken from pike
captured at Buffalo Lodge Lake: '
Bggs taken: 2:00 p.m., §-12.5h,

Temperatures when taken; Water 62°F., Air 65°r.
Number of eggs: 321,&59. Fumber of egge per linesr inch: 10.5.
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Method of transporting: By sirplene. HEggs shipped in sealed
| gallon Jare err water.

Arrived at mwmm 633@ P, , !»13-5&

Temperature of weter in shipped c:aatuimrm auop,

Hetehery conditions upon arrival: Water 509F., Atr T2OF,,
Turbidity, trace. |

Time tempered: 1} howrs. From 6:30 p.m. wntil B:00 p.m.

Time and method hardened: Not hardened, placed immedintely on
the battery. |

Placed on battery: 8:00 p.m., h-.w*si.

Conditions on battery: Water 50°F., Atr 63°F., Turhidity,
trece. - |

Egge eyed: 12:00 a.m., mwx

Conditions: Weter 553%., Atr kﬁ'., Turbidity, trsce,

Eggs m&t 12:00 p.m., h—ﬁ’}.»ﬁ

- Conditions: Water 559F., Air 42OF., Turbidity, trace.

Final &ispositicn: Bubryos um from hatchery and stocked in
the Sheyenne River, b..ah-..sh

Remarks: Twenty-elght and mnmm hours elapsed between the time
thet the eggs were taken and the time that they srrived st the hatehery.
The jers of eggs were placed in the big tenks to temper immediately.
They were tempered for 1} hours, removed and placed immedistsly on the |
battery, without being placed in herdening trays snd without being |
mucked. The eggs were stcrted in two jars, then spresd ouwt into four
Jars 14 hours later. Three jers of eggs were mucked with corn starch
23 hours after being pleced on the battery. Ome jar (@M) was left



uutrcatzé., as a control.

'ﬂm Tirst three jJars were mucked with & clay solution § hours
after being mucked with the corn starch, 28 hours sfter being placed
on the battery. Again, ;ar-ak wais left untreated. The mucked eggs were
doubled up into two jJars bb hours after being sterted. Fungus begen
to appesr on dead eggs b duys after they were placed on the battery.
The mucked eggs were agein doubled up into one Jer, es desd eggs am:
tinued to be removed. Finally, the mucked egge and control jar-A
were mixed together and placed in one jJar sbout 53 days after being
Placed on the battery.

The eggs began to e%&uﬁ in & little more than 7 deye after bo;
ing started on the battery. They begen to hateh in » little lese then
8 days. Most of the eggs seemed to be hatehing out dead. Those mm;
ing dead hed deflated yeik;nu and the sye-spot appeared not to have |
been properly developed. The remsining embryos (about 30,000) thst were
in heelthy condition were liberated in the Shevenne River 10 dayr sfter
being placed on the battery.
GROUP II, KO. I

Egge taken: 3:00 p.m., 5«13*5111.

Teuperstures when teken: Water 56F., Atr 58%. |

Fumber of eggs: 321,640. Number of eggs per linear inech: 10.5. .

Method of transporting: By sirplane. Eggs shipped in sealed gellon
Jars of water.

Arrived at hatehery: 6330 a.m., h-13-5k.

Tewperature of water in shipped containers: 64°F.



Hatehery conditions upon arrival:s Water 50"?*, Air 72%.,
Turbidity, trace.

Time tempered: 2 hours. From 6:30 p.m. until 8130 p.n.

Time ard method hardened: 124 hours, in gause bags.

Placed on battery: 9100 a.m., 4e1h.54,

Conditions on battery: Water 51°7,, Air 60%., Turbidity,
trace.

Final disposition: RNo hatch, all egge thrown out.

Remarks: Three and am;mxr hours elapsed between the time that
the eggs were taken and the time that they srrived st the hatchery.
The Jars of eggs were placed in the big tank to temper Miataly,
They were tempered for twe hours, removed and placed in gauze bags to
harden, They were then removed from the gsuse bags, after hardening
for 124 hours, end placed on the battery, without being mucked. The
eges were started in three jars, then changed into four jers 1 hour
later. All jJars were mucked with corn starch 11 hours after being
placed on the battery. Then ayu Jars were mucked with 2 clay solution ‘
end spread out inte five jJars 1k hours after being sterted. |

The boiler was turned off 224 hours after the eggs were placed on
the battery, ss the river water temperature had risen. The eggs were
doubled up into three Jurs 48 hours after being started on the battery.
Fungus began to appear 34 days after starting. Deed eggs were mn;
tinually removed as they worked to the tops of the jars. Two quarts
of dead eggs were removed on the fourth day. The remaining eggs were
doubled up into one Jar after 5 days. The remaining eggs were finslly
thrown out after sbout 1l days. |
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- The egge began sticking together and to the sides of the battery
Jare a few howrs after being plsced on the battery. They were worked
_over with a festher to keep them from floating out of the jars and in

order to try and get them to rolling., They still stuck, therefore, they
| were mucked with the corn starch, and later with the clay solution %o
get them rolling. After being mucked they rolled very well.

GROUP 1, NO. 2.

Egge taken: 3100 p.m., be13<5h,

&Wmﬁms when taken: Water 56°F., Air 58%,

Number of eggs: 540,940, Number of eggs per linear inch: 10.

Method of transporting: By uxpianm Eggs shipped in sealed
gallon Jars of water, |

Arrived st hatchery: 6:30 p.m., M-13-5h.

Temperature of vater in shipped comtainers: 64%.

Hatchery conditions upon srrival: Weter 59“!', Alr ‘m%.,
PTurbidity, trace.

Time tempered; 16 howrs. From 6:30 p.m., B-13-54 until
10430 a.m., §-1h<54, '

Time and method

herdened: lLeft in original jars over night.

Placed on battery: 10:30 a.m., h-1k-54,

Conditions on battery: Water 52°F., Atr 69°F., Turbidity,
trace.

Final disposition: No hatch, all eggs thrown out.

Remarks: Three and one-half hours elapsed between the time that
the eggs were taken and the time that they srrived at the hatchery.
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G m Jars of eggs were pleced in the big tank to temper immediately.

~ They were tempered for 16 hours, or rather were allowed to harden in

~ the Jars overnight. They vere then removed, washed, snd placed on the

_ battery, vithout being mucked. They were started in five jars. One
Jar (Jar-A) ves mucked with a clay solution 34 hours after being placed
on the battery. The essﬁ had begun to stick within 3 hours after
starting, |

In hopes that fewer egge per jar would allow them o roll prop-
erly, the eggs were spread out into six Jars T4 hours after being
Placed on the battery. Another jar (Jer-B) was mucked with corn starch
after 9 hours., tked egge vere mmmefmmmt
‘back %o five jars again, 10 hours efter being put on. All jars, except
Jar-A were mucked with & clay solution after 14 hours. Jar-A hed been
treated with a clay solution 10} hours earlier, and had been rolling
very well since that time., Meanwhile, the eggs in the other jsrs had
been sticking ell that time. .

The boiler was turned off 21 hours after the eggs vere put on the
battery because the river water tempsreture had come up to near that of

the heated water. The Jars were again doubled up a8 a«a eggs were cone
tinually removed, and as the eggs were rolling wrﬁ eagily. They were

~ put into four jers efter 29k hours. Fungus began to appesr on the dead
egge 3% days after starting them. Several pints of bad eggs were re-
moved and placed in a separate Jar on the fifth day in order to keep
them under observation. This jar of bad eggs was thrown out and the
remaining eggs were concentrated into three jars 2 hours later. The
remaining eggs were finally thrown out after sbout 11 days.



GROUP III, NO. I

Eggs taken; &-1h-5h )

Temperatures when teken: Water a.m. 50°F., p.m. 55%., Air 52°%.

Number of eggs: 818,720. Number of eggs per linear inech: 11.5.

Method of trenmsporting: By sirplane. Eggs shipped in sealed
gallon jers of water.

Arrived at hatchery: 11:55 a.m,, Bhe15-5k,

Temperature of water in shipped containers: 40°F.

Batchery conditions upon errvival: WVater 50°F., Air 48%.,
Turbidity, trace.

Time tempered: 3 3/k hours. From 1315 p.m. until 5:00 p.m.

Time and method hardened: Hardened in originel jars.

Placed on battery: Batch A at 6:00 p.m., 4-15-54. Batch B at
9300 pom., 4-15-5k,

Conditions on battery: Batch A; Water 50°F., Atr 45%F.,
Turbidity, trace. Batch Bj Water 49%F., Air 36%., Turbidity, trace.

Final disposition: No hateh, eggs thrown out.

Remarks: Nearly 2h hours elspsed between the time thet the egge
were teken and the time that they reached the hatchery. The jars of
eggs vere left out of water for one hour and 20 minutes sfter they
arrived, then placed in the big tank %o temper. One group (batch A)
vas tempered for 3 hours and 45 minutes, then removed. The egge vere
poured from the original jers into metal cans %o be mucked. A cley
solution was then sdded into the cans of eggs and the egge mucked for
20 minutes. The eggs were then vashed, in 50 degree river water, and




. placed on the battery.
The second group (batch B) wes tempered, or allowed to harden in

 the originsl Jars, for 73 bours, then mucked, vashed, and placed on

the battery. mmmmmmmwmrmmma@mw
five Jars 12 to 15 bours later. Since these eggs were mucked bezm
being g&aca& on the battery, they diﬁ not stick at any time. Fungus
began to appear on m desd egge on the third day, and were continue
ally removed from time %o time, The remeining eggs vere finally
thrown out after about 1l days. |

GROUP IIX, WO. 2.

Eggs taken: 4elh-Sh, . ,

Temperatures when taken: Water a.m. 50°F., p.m. 55“1., Atr 52%.

Bumber of eggs: O842,960. Number of eggs per linear inch: 11.5.

Method of trsnsporting: By sirplene. Eggs shipped in sealed
gallon jars of water.

Arrived at hatchery:s 11:55 aum., B-15.5h4,

Temperature of water in shipped conteiners: K/0°F.

Batchery conditions upon arrivel: Water 50°F., Alr 8%.,
Turbidity, trace.

Time tempered: 2 3/4 hours. From 1:15 p.m. until %:00 p.m.

Time and method hardened: Hardemed in trays, 22} hours.

Placed on battery: 2:30 p.m., h-16-5k,

Conditions on battery: Water 49°F., Atr k., Turbidity,
trace.

Final dieposition: No hatch, eggs thrown out.
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© Remarks: Nearly 2b hours elapsed between the time that the eggs
were taken and the time that they arrived st. the hatchery. The jars
© of eggs were left out of the water for one hour and 20 mimutes after
they arrived, then placed in the big tank to temper. The eggs vere
tempered for 2 hours snd 45 minutes, then removed from the jars and
placed in trays to harden. They were hardened in the trays for 22%
hours, then removed and washed in KO degree river water, and placed
on the battery. |

The eggs began sticking 1 hour and 45 minutes after being placed

on the bettery. The vater was } degree warmer than vhen the eggs were
started. All of the cggn were mucked with e elsy solution after 3
hours on the mvmy ﬁmmaﬁer, the egas rolled nicely. Imfa gggs
| 'wre mammwm rm\mm miningeggz vere |
 thrown out abm m days after being started.

Bggs taken: p.m., 4-16-54,
Temperatures when taken: Weter 43°F., Atr 6@% | | ‘
Number of eggs: 842,060, Number of eggs per linear inch: 10.4. |
Method of transporting: By airplene. Eggs shipped in sealsd
gallon jJars of water.
Arrival et hatchery: 35:30 pim., 416854,
Temperature of water in shipped containmers: 51%..
| Hatchery conditions upon srrival: Weter 50%., Air 58%F.,
Turbidity, trace.
Time tempered: Not tempered, placed immediately in trays.
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 Time end method hardemed; Harfened in trays, in river weter in the
lower battery. Bastch A; 23% hours. Batch B, 41 hours,

Placed on battery: Betch A; 5:00 p.m., h-17-54, ‘Bateh B, WtBG
8.8, 3&«-;18-51&.
~ Conditions on battery: Batch A; Water h9d%F., Atr 56%,

Batch Bj Water MT°F., Atr 50°F., Turbidity, trace.

Final disposition: No hatch, eggs out. "

Remarks: About 3 hours elapsed between the time that the eggs were
taken and the time that they arrived at the hatchery. The jars of eggs
vere not tempered, but were placed immedistely in trays in trays in the
basement, to harden. Batch A was removed from the trays after hardening
for 23} hours. They were mucked with a clay solution, washed, end plac-
ed on the battery, Bince all of the eggs still felt very soft, the m-—
maining eggs (bateh 3) were left to harden a bit longer.

Batch B was removed from the trays sfter hardening for % hours.
They were mucked with a clay solution, washed, and placed on the battery.
None of the eggs stuck after being mucked and started. However, this
entire group dié not harden properly, even though plenty of time was
slloved for this. Dead eggs were removed periodicslly. Finally, the
rminin’a ones were discarded, too.

GROUP V.

Eggs taken: pPp.m., he16-5h,

Temperatures when tsken: Water 43°F., Atr 55%,

Kumber of eggs: 877,200.

Method of transporting: By airplane. Eggs shipped in sealed



- gallon Jars of water. -

Arrived at bﬁtehamrz 11130 .., B-185h,

Temperature of water in shipped containers: 42°F.

Eatchery conditicns upon srrival: Vater ¥78%., Atr 50°7.,
Turbidity, trace. ‘ | o

Time tempered: 23 hours. From 11130 a.m., Mlﬁw% until
10:30 a.m,, i&«-)&-ﬁh. , ;

Time and method hardensd: In trays for 244 hours.

Placed on battery: 11:00 s.m., kﬁa@oﬁk.‘ |

Conditions on battery: Water $6°%F., Afr 5TOF., Turbidity, trace.

Final disposition: No hateh, eggs thrown out,

Remarks: At least %0 hours elapsed between the time that the eggs
vere taken and the time that they srrived at the hatchery, The jars of
eggs vere immediately placed in the big tank to temper. They were left
in the Jers to temper for 23 hours. ALl told, the eggs were in the jJars
about 63 hours before being removed and placed in trays to harden. After
hardening for another 244 hours, they were removed from the trays, mucke
ed with a clay solution, washed, and placed on the battery. Thus, about
874 nours elapsed between the time that the eggs vere taken and the
time thet they were placed on the battery. |

The boiler wes turned off when the eggs were brought into the
hatchery, but hed been turned on by the time that they were placed on
the battery. It was turned off again after the eggs hed been on the
battery for about two days. The trace of turbidity had disappesred
from the river water before the eggs were removed from the battery.
Finally, all of the eggs vere thrown out, as they were not hatching.



GROUP X.

Egge taken: M%ush. ,

Temperatures vhen taken: Water a.m. 40°F, ’ #.m. ks“zk‘: o
Air a.m. 38, p.m. bO. |

Number of eggs: 423,960. |

Method of transporting: By sutomobile to Lake Darling, then by
airplane to the hatchery. In sealed Jars of water,

Arrived at hetchery: 5100 pom., h-23-Sh.

Temperature of water in shipped containers: 56°F.

Hatchery conditions arrival: Water ¥8%., Atr 68%.,
Turbidity, trace.

Time tempered: 1} houre,

Time and method hardened: In trays for 40% hours,

Placed on battery: 11100 a.m., be25e5h,

Conditions on battery: Water 49°F., Air $5°F., Turbidity, nome.

Egge eyed: 9:00 aum., 5-6-5h, | |

Conditions: Water 463%., Alr 45°F., Turbidity, nome.

Final disposition: Eyed eggs stocked in the Sheyenne River,
5eBa5k.

Remarks: A little more then 24 hours elepsed between the time
 that the eggs were taken apd the time thet they arrived at the hatchery.
The jars of eggs were placed in the big tank %o temper immedistely.
mmmfw&m,\muwmmmmaﬁm
placed in trays 4o herden. They hardened for %0} hours, then were n?
moved from the trays and placed on the upstairs bsttery, on well water,
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without being mucked. Nineteen hours after being put on the battery,
the egge begsn to stick. The weter temperature had dropped two degrees
in that time. The eggs vers not vorked over, except to keep them from
floating out of the jers. They stuck for 84 hours, then began o roll
freely sgain. |

The eggs begsn to “"eye-cut” about 11 dsys sfter being put on the
battery. The water tempersture wos 24 degrees lower than vhen the
oggs were started on the battery. All of the eggs were moved to the
basement battery and put on river water 12 days efter being started on
the upstairs battery. The eyed-aggs were stocked in the Sheyenne
River 13 deys after starting.
LAKE DARLING

The following experimental groups of sggs vere taken from pike
GROOP I AWD II.

Eggs taken: AJM., k1554 and k-16-5h,

Temperatures when taken: Group I; Wster 35%., Air 35%.
Group II; Water 36, Atr 35%. |

Humber of eggs: 1,315,800, Fumber of egge per linear inch: 10.h.
gallon Jers of water.

Arrived at hatcheryt %:30 p.n., Be16.5h,

Tempsrature of water in shipped containers: 51°%.

Hatchery conditions upon srrival: Weter 50%., Air 58%.,

Turbidity, trace.




Time tempered: Not tempered.

Time and method hardened: In treys for 1T} hours.

Placed on battery: 11:00 a.m., k;l'?;'sfk.

Conditions on battery: Water 49%F., Afr 5297., Twrbldity, trece.

Bggs eyed: k100 p.m., ké»sh.

Conditions: Water 49%., Atr 67°%., Turbidity, trace.

Eggs hatched: £:00 a.m., Msn-sk.

Conditions: Water 50°7., Atr 48%., Turbidity, none.

FPinal dieposition: 250,000 embryos were stocked in Lake
Tewaukon, 4-25.5k,

Remarks; Groups Y and IX were mixed together during shipment
© to the hatchery, thus vere trested as one group from that time on.
At least & day apd a half elapsed between the time thet the eggs in
Grovp I were taken and the time that they arrived at the hatchery.
Just a few hours elapsed from the time that the eggs in group I were
taken until they reached the hatchery. The egge were not tempered, but
vere placed immedistely in trays to harden. After hardening for 1Tk
hours, they were removed from the treys, mucked with & clay solution,
washed, and placed on the battery.

Bince the eggs were mucked at the start, they 4id not stick at
any tYime. Dead eggs were continuelly removed throughout the hatching
period. %aemme@wm&wamm&gpm&mtm
battery. About 8 days after being sterted, they begsn to hateh. Two
bundred and £ifty thousend embrycs were stocked that night, in Lake
Tewaukon. A 19% heteh was obtained,
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¢ IROLTP m.

Rumber of eggs: 928,000. ,

Method of transporting: By sutomobile. BEggs shipped in sealed
gallon Jars of vater,

Arrived at hatchery: 2:00 Pellay h«:.gcs*t.

Temperature of water in shipped containers: 393°F.

Hatchery conditions upon srrival: Water k73%., Atr 54%.,
Turbidity, trace.

Time tempered: 24 hours.

Time and method hardened: In jers for 22 hours.

Placed on battery: 12:00 p.m., -21.54,

Conditions on battery: Water 48%F., Atr ¥2%., Turbidity, trece,

Fina) disposition: No hatch, eggs thrown out.

Remarke: The originel "shipping tickes" that should have mdwd
with the group was mlssing. Therefore, mmmamwaggnm
and the conditions at the &ang station were not known. This
group was transported by automobile, instead of by airplane. The aarg
of eggs vere immediastely placed in the big tank to temper. Aﬂww
pering for 2% hours, the eggs were washed in their original comtainers,
then left in them to harden. After hardening in the jars for snother

‘ g and was thrown

The eggs were kept under cbservation for a fev days, then the
entire group wes throwan out.



GROUP V.

Eggs taken: 1:00 to 3:30 p.m.; k-21.5k.

Temperatures when taken: Water 42%., Atr 45%.

Number of eggs: 2,561,828k,

Method of trensporting: By sirplane. Eggs shipped in sealed
gallon jars of water.

Arrived at hatchery: 1:00 p.m., h;m;sk. |

Hstchery conditions srrival: Water 46%., Air 50%.,
Turbidity, river, trace; well, 110 p.p.m.

Time tempered: 1 hour,

Tine and method hardened: In treys for 8 hours.

Placed on battery: 10:00 p.m., hmﬁu—% .

Conditions on battery: Water M79%., Air W6°F., Turbidity, 375
PeDels

Changed to river vater: 5:00 p.m., &-ﬁh«*}#;

Conditions: Water 49%., Afr 57T°F., Turbidity, trace.

Final disposition: Ka hatch, eggs thrown ouk.

Remarks: At the egg-taking station, the fish were cribbed for 2b
hours and/or less before the eggs were taken. The eggs were then kept
in Javs for 24 hours before being transported to the hatchery. Upe
arrivel at the batchery, the Jars of eggs vere pluced immediately in the
big tank to temper. After tempering for ome howr, the eggs were removed
from the jers and placed in trays to harden. The eggs hardened for 8
hours, then were removed, mucked with a clay solution, washed, and
Placed on the upsteirs bsttery, om well wester. They did not stick, since
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The eggs were kept on the well water for 43 hours. When first
put on, the water was very turbid {375 p.p.m.), but cleared up consid-
erably before the eggs were moved to the basement. At the time the
eggs vere transferred to the basement battery, the twrbidity of the
well water had incressed fyom a trace to 50 p.p.u. sgain. The egge
were then put on river water, which had a trece of turbidity and had
one degree higher in temperature. Dead egge were removed periodically,
then the entire group vas discayded after 11 days.

GROUP V1.

Egge taken: 10130 s.m. to 12:00 p.um., &«aawﬁh. '

Temperstures when taken: Water 42%%., Atr 48%.

Number of eggs: 2,103,200,

Method of mmﬁmmmz By airplane. BEggs shipped in sealed
gallon jars of water. |

Arrived at hatchery: 5:00 p.m., k;&as-s%.

Temperature of water 1n shipped container: S57°F.

Hatchery conditions wpen arrival: Waker 8%F., Afr 68%., Turblde
ity, river, trace; well, 170 p.p.m.

Time tempered: 20 hours. v

Time and method hardened: In treys for 49 hours.

Placed on battery: 2:00 p.m., W—sﬁ. . ‘

Conditions on battery: Water ka?k., Afyr 48%., Purbidity, none.

Final disposition: No hatch, egge thrown out.

Bemarks: From 5 to 6k hours elapsed from the time that the eggs
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were taken until they arrived at the hatchery. Upon arrival at the
hatchery, the jars of eggs were placed immediately in the big tank to
temper. After tempering for 16 hours, 8 of the original 12 jars vere
sent to the hatchery et Valley City. The remsining 614,080 eggs were
alloved to harden in trays for 49 hours, after having tempered for a
total of 20 howrs. They vere tempered and hardencd in vell wster.
When removed from the tempering jere, the eggs were waghed, then
placed in the trays to harden. After hardening, the eggs were removed,
washed again, end placed on the battery in the basement in river vater.
The eggs began sticking 16 hours after being placed on the battery.
During the second day on the battery the eggs txma w dark in color.
They were m mm over whiic wlwy wm wmmg, a feather being used
but once in & \mnaa ta keep tm rm ﬂoat.:lng out ef. the jars. PMinally
the egge mrm m and bqgm %o roll sgain in sbout 36 hours. Dead
8ggs were removed mﬁo&ienuy, and the entire group was thrown wz by
o tha Tth day.
| Amznmaﬂmsmammnmmmmam
were taken and the time that they were placed on the battery. Tuntye-
’;ﬁm hmws mn&ﬁ before they were removed from the original jars. |

‘Eggs taken: 11100 s.m. %o 12130 pim.; bS5k,

Temperatures when taken: Water W5°F., Air 8.

Number of eggs: 1,57h,960.

od of transporting: By sutomobila. Egge shipped in sealed
~ g2llon jars of water. |




Arrived at batchery: 6:00 p.m., h«ﬁﬁ#ﬁh.

Hatchery conditions upon arrivel: Water 50°F., Adr 56°%.,
Turbidity, none.

Time tempered: 1 hour.

Time and method hardened: In trays for 394 hours.

Placed on battery: l&a&é 2., Be27-54,

Conditions on battery: Water 49°F., Atr 4., Turbidity, none.

Bggs eyed: 8100 a.m., 5-beSh,

Conditions: Water ¥13%., Atr 3W°F., Turbidity, none.

Final dispositiont About 10,000 eyed eggs stocked in Sheyenne
River, 5:30 p.m., 5-6-5k.

Remerks: The fish were cribbed for 2% hours and/or less before
eggs vere teken., The eggs were then transported to the hetchery by
automoblile, About 30 hours elspsed between the time that the eggs were
taken and the time that they reached the hatchery. Upon arriving st
the hatchery, they were placed immediately in the big tank to temper.
The Jare of ogges tempered for one hour. They were then removed from
the jJars and placed in trays %o harden. After hardening for 394 hours,
the egge were removed from the trays, washed, and placed on the battery
in the basement, on river water. The egge had been tempered and harden-
ed in well water.

The eggs began sticking 7k hours after being placed on the battery.
They were not worked over while sticking, but were feathered only often
enough to keep them from floating out of the jars. The eggs began to
roll freely egain about 36 hours later. A large number of dead eggs
was thrown out 6 days after being placed on the battery. The remaining
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 eggs began to feye;w& in about T days. These eyed eggs, about 10,000,
© were stocked in the Sheyenne River O deys after starting on the battery,

mmaaysammmgmnmmﬁm

The egges were kept in the original jars for aboutk 31 bours before
being put in the hardening trays. Seventy and one~half hours elapsed
between the time that the eggs were taken and the time that they were
placed on the battery.
GROUP VIIX,

Bggs taken: 9:00 to 10145 a.m., 4-25-5h.

Temperatures vhen $aken: Water Mi%F. » Alr 4%,

Eggs, number: 1,399,520, |

Method of transporting: By automcbile. Eggs shipped in sealed
gallon jars of water.

Arrived at hatchery: 6100 p.m., be23-5h.

Hatchery conditions upon arrival: Wster 50%., Air 56°F.,
Turbidity, none,

Time tempered: 26} and 40} hours. |

Time and method hardemed: In tma for 1 Mk.

Placed on battery: 2100 p.m., 5;3@&.

Conditions on bettery: Water k2°F., Air 389F., Turbidity, none.

Final disposition: No hatch, all eggs thrown out.

Remarks: At least 7 hours elspsed between the time the eggs were
taken and the time that they arrived st the hatchery. The jars of eggs
vere put immediately 4n the big tenk to temper in well water. The jJar
lids were removed after 34 hours and the jars were left under the water.
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Egge from half of the Jars vere placed in trays to harden after temper-
ing for 26} hours. The ram&i:aing eggs were placed in trays after kﬁ&
hours. The eggs were allowed to harden in the trays, then were left
there to hatch. All of the battery jars were full at the time. There-
fore, the eggs in the trays were turned every hour or so.

The eggs were removed from the trays, dead eggs removed, and
placed on the battery in the basement, on river water, after having
been in the trays for about one week, After being on the battery for
another week, all of the eggs were thrown out.

GROUPS IX AND X,

Eggs teken: Group IX; 12130 to 1:30 pum., lwaé«s&.
Group X; 9100 to 10:00 a.n,, 4-27-54, |

Temperatures when taken: Group IX; Water W4%F,, Air 45%.
Group X; Water Wi, Alr k2%, |

Number of eggs: Group IX; 1,052,640, Group X3 877,200,

Method of tranmmms! By sutomoblle te Bismurck, then by air«
plane to the hutchary. :n gallon Jars of vam

Arrived at bstchery: 5:30 p.m., 1&-37*5%

Hatchery conditions upon srrival:s Water 48%F. ,' Air 58°F.,
| Turbidity, none. | |

Time tempered: 16 hours.

Time and methodl hardened: In trays for 2 to 5 days.

Placed on batbery: : ka30+5h and 2$00 Doliey 5§3-ﬁ5'&.

Conditions on battery: Wéus Wxter 1&6"?‘9. Afr 35°F., Turbidity,
nome. River; Water 42%., Atr 38%F., Turbidity, mone.



Pive) disposition: Wo hatch, egge thrown out,

Remavks: In growp IX, about 20 hours elapsed from the time that
 the egen vere tsken until they srrived st the hetchery, In growp X,
about § houre pessed. The two groups were miwed Sogether wpon arrviving
tanks to temper. After tempering for 16 hours, four of the eriginal
eloven Jars wers sest to the Valley City hatchery, snd the vest weve
vere turned once every hour or 80. At that time, ell of the bettery
bettery upsteirs, on well weter. The ressining eges were left in the
trays for about 5 days, then were placed on the battery in the basement,
BALD HILL RESERVOI

eaptured st Beld H4ll Reservoir:
GROUP X.

Egge Saken: 12100 pun., Bel7-5h,

Temperatures when taken: Weter?, Atr 65°F.

Method of trensportingt By truck. Scme eggs were shipped in open
pails and some in seeled gallon jJars of weter.




Arrived ot hatchery: 2100 pem., N;M.

Tempereture of water in shiypped containers; Jara, 46%.,
Open pail, 4%, . l

_ Hetchery conditions wpon srrivel: Water 48%., Atr 55%.,
Turbidity, truce.

Time tempered: Juvs, T hours. Pail, not tempeved.

Fleced on battery: Jarsp 9100 pan., Mlﬁwﬁh Patl; 3:00 pem.,
't:@:ﬂh | )

Confitions on batterys Jers: Water MTA%P., Adr b2OF.) Turbida
ity, trece. Paili WVater 56°¥., Afr U9%F.; Turbidity, trace.

Final dispositions Bo hateh, eggs thrown eut. )

 Remericst The eges in the Jers vere held in the back of & pick-p
hours elapsed between the time that the egge were taken and the time
thet they svived at the hatchery, They were shipped in both sealed
mmmmmmmm. |
m‘mmmbumuwu After tempering for 7 howrs,
the eggs were removed frem the Jurs, mucked inm 8 clay solution, weehed,

Betch-B; Dmsedistely upon arriving st the hetehery the eges in the
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tempered. After hardening for 49 hours, the eggs were removed from

the trays, mucked in a clay solution, washed, and placed on the battery.
The eggs from both batches were kept under observation for seversl

dsys, then the entire group ves discarded.

Bggs taken: 2130 p.m., &»23«-;5&.

Number of eggs: 1,608,200,

Method of transporting: By truck. Eggs shipped in open containe
ers of water,

Arrived at hatcherys 6300 p.m., m;a:s;sh.

Hetchery comditions wpon arrivali Water h8%., Air 66%.,
Turbidity, trace.

Time bempered: BH%M; in trays for 20 hours. Bstch-B}
in traye, but time not known,

Placed on battery: 2:00 pum., Wﬁk.

Conditions on battery: Water 48°., Atr 579., Turbidity, O to
125 pep.m. |

Eggs eyed:s 8:20 a.um., 54-5&.»

Conditions: Water ¥3%., Atr 34°F., Turbidity, none.

Begs hatched: 9:00 a.m., 549;5#.

Fina) disposition: 34% patch, fry moved to rearing ponds.

Remarkst mwmnmuhmwwammm time that
whwmmmnmoma%ﬂ;amwmwmmﬂwm, and
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kmébyviakénywck The eggs in the enameleware containey (Batch~
A}wmm’&mmd,mvammx&m&iahwmtrawmm
‘mmmmlmz(m@mmmmmmmwa
while, then placed in trays. After hurdening for about 20 howrs, the
eggs were removed from the trays, washed, and put on the battery
upstairs, on well water.
%aggssmmmmwramm,mwm&mfmw
themselves. The deed eggs remeined tmmmmm days,
and 4id not separste from the good omes. After about 12 days on the
battery, they begsn to separste mmwmw‘ As they did so,
they were removed and placed on separvete jJers instesd of being thrown
avay, For the next three days the desd eggs were removed sbout twice
8 day, and placed on separate jars, ALL jars of bad egas were put on
river water in the basement., The remaining good eggs began o eye-cut
km&ammwmwtonthebaﬁteryg mmymmmmxsam
after starting. mmmmmmm#m,mmrm*
peratures dropped about 8 &ogxmﬁ, then slowly bem to rise again.
A 3b% hatch wae cbtained,
GROUP IIX

Eggs taken: 11100 a.um., &-aﬁ-usbg

Number of eggs: 321,640,

Method of tremsportings By truck. Egge ahimﬁ in sealed santm
Arrived st hatcherys 2130 Dol qu:zs;sh.

Hatchery comditions upon srrival: Water B9OF., Air 619,
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Turbidity, none.
Time tempered: 3 hours.

Time and method hardened: In treys mwgmm.

Placed on battery: 10100 a.m., 4-27-5k.

Conditions on battery: Weter k5%., Atr 48°F., Turbidity, none.

Eges ayed: 12:00 a.m., ”ja‘p*ﬁh

Conditionss Water ¥73°F., Air 34°F., Turbidity, none.

Eggs hatched: 9:00 a.m., 5»9«5&»

Pinsl disposition: 355 patch, fry moved to rearing ponds.
the egge were taken and the time that they reached the hatehery. The
eggs were thoroughly washed immediately after having been taken from
the females and fertilized with sperm. They were then placed in gallon
in a truck and taken immediately to the hatchery. Upon mrriving at tha
batchery, the Jars were placed in the big tank to temper. m:rtwwr»
ing for 3 hours, the eggs were d from the Jers, washed, and placed
in trays Yo harden. They were Jeft in the herdening trays for 404 hours,
then removed, washed agsin, and put on the battery upstairs.

The eggs did not stick st any time, but rolled freely throughout
the hatehing period. mmwmmmmwrwmmx
days, and did not sepsrate from the good ones for sbout s week. Whem
they finally began to separste snd work to the tops of the battery jars,
after being put on the battery, the eggs began to ew;w&.r Twelve days
: mrmawwmwwm; During the last week of hetehing,




53

the water temperstures dropped about 8 degrees, then began to slowly
rise again. A 35% hateh was obteined.

The percent of hatch of each individusl group of eggs ranged
from O to 35 percent. The Buffalo Lodge Lake groups renged fyom
0 o 9 percent, the Lake Darling groups ranged from O to 19 percent,
and those in the Bald Hill Reservolr groups ranged frem O to 35 percent.
The average hatching percent for the groups from the various ags?tam
stations was as follows: Buffalo Lodge Lake .8, Lake Darling 2.5, snd
© Bald HL1l Reservoir 23.5. The total sverage hatching percemtage for
all groups combined was 5.2.

The percent of egg hatch in groups from these stations that were
hendled at the Federsl Hetchery in Valley City wvere as follows: Buffalo
lodge Leke groups .53 Lake Darling groups O3 and Bald Eill Reservoir
groups 36, In addition, egge taken from the Bheyenne River and within
& mile of the hatchery hed a success of 51%.

The egge were touched very little, if at sll, with the hands
wmw~mmwmng. In the group hatching those eggs
that weres handled very gemtly at the taking station, such as those firom
Bald Hill Reservoir, resulted in a betier hatching percentage than
those handled more roughly, such as those from Lake Derling.

The type of conteiner that the eggs were tyansported in seemed to
have no affect on the hatching resulis. However, it is believed that \
ymmzmewmemmmmmwumwmmmmn
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Anjury to the eggs through crushing, smothering, or bumping nmm
each othey.

No correlation could be determined between the hatching success

and the method of transportation, except that those am transport
bytmktma mm:mm@ Mammmmr«nmm
" of hateh., It is, therefore, believed that the method of transporta-
tion 414 not affect the eventual hatching success.

It appeared that a large percentage of the eggs weve dead upon

grrival at the hatchery, This could bave been due to several factors:

Too many egge were taken from each ﬁl}x, resulting
in meny unripe snd injured eggs, as well as unfertilized ones.
resulting in foreign matter, blood, etec. being shipped with
eggs, and in eggs sticking together. “

Eggs vere handled too roughly during washing end plac-
ing in containers, thereby crushing and injuring some.

Too many egge were placed in each container, thus,
many were crushed.

Coantainers of egge were held at the m-»wting station
too long before being transported to the hatchery, resulting
in many eggs beginning to decompose by the time they resched

Eggs vere transported too far, resulting in long delays
and in much handling.
uawmmm;mmwmwmmmmmmmw'

«ammemmmwmmsmmmmmm However, the
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varmer temperatures maintsined in the hatchery for e short time Iincress-
ed the development and thus shortened the hatching time of the eggs.
The size of the eggs arriving et the hatchery wae neerly the same
twﬂ.&msmm. mwmwwafmmmthné.wmﬁ
ing success m of the larger sizes.
mmmmwmmmmmmmﬂmu
m hatchery, the condition of the water in the WMW W %o
mmmmmmeuwmmwmtmm.
Water that vas supplied from the river contained algse, eilt, and other
particles that couted the eggs and appesred to smother or otherwise
affect them. Easwmedbymﬂwﬁmdhub&mmm eggs
end at times floated many of them out of the hatching jars. Insects
in the river weter, particularly water bostmen, attached ng V
mmammmﬂmmmrmﬂmmew,mmmmanm
loas of these eggs. Dead organic matter in the river vater provided a
mmmmxrwmmmum mﬁwwﬁv&md
mmanmrzymwuhazm;mm This fungus growth
attacked the dead eggs, but was not as harmful as the algae and the
8ilt, MNineral content remained constant, and oxygen content mmmé
m@mwtmsmmmmmmm,m‘mmawmm:m
nwemmmmm.
anmmmammw:mmmm None of
mwwemtmwmwmmwnmwﬁmxmm
or in the reverse manner had any hatch., Those groups rm entively
maﬁr‘mmmmmmwmma%m. The groups
run entirely on well water had a 2 to 35% of hatch. However, this may
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have been due to the fact thet the latter groups were considered to be
better than the others and were left on well water all of the time,

All of the groups with successful hatches were hardened mm:rg
or were havdened before being shipped to the hatchery. Those mm
ed by other methods such as those in bags, in jars, etc., 414 not have
eny suyccess. ALl of the groups with successful hatches were tempeved
not more than three hours. None of the batches tempering for longer

The eggs in all of the groups with hatching success were not held

Those eggs that were worked over with festhers fared no better
than those not touched, m:;ggjsmm&thmahyw&mmh
solutions had no kawmse over the untreated @p‘ms; in bringing about a
higher percent of hatch. Whether the eggs stuck in the jars or nok had
no correlation with the hetching success,

The use of plastic and glass hat%ry Jars resulted in no particular
difference in hatching percentage. The ﬁiuﬁia amm mach lighter
in veight than were the glass ones and they were not as fragile as those
of glass. Hence, the plastic jars were much easier to work with.

‘Hatchery conditions were too crowded with eggs to properly cave
farthmuﬂ&namhamuméhmammmmafmm.

The time elapse from the taking of the eggs wntil they errived at
the hatcheries correlated with the hatching success somewhst. The
groups vith the best percentage of hatch arrived within 3% hours,
vhereas those being held for longer periods st the taking stations hed
varying results. Following is the correlstion of hatching success at




n and Valley City hatcheries with the average time emu
from the time the eggs were taken until they resched the hatche
plste 1): |

Lisbon - The aversge time elapse that is the highest has the lowe
est batching success and so on in inverse ratio. There is a asmt
correlation in each group.

Valley City ~» All percents directly correlate in an inverse
ratio, except the growps from the Buffalo Lodge Lake Station. Howe
ever, the time elupse vas the highest and the hatching success vas
5311l extremely low.

mmmuatawmmmamﬁmaaw
50 miles and & maxtmm of sbout 260 atr-miles. The percent of hatch
of all the eggs from the shorter distance was much betier than that for
the groups from farther sway. In fact, the hatching success st both
the Lisbon and Vallsy City hetcheries vas best for those groups from
the smn distance sway. Following is the correlstion of distance
each egg;tam station is from the hatcheries end the hetching ww
cess of groups from those stetions (see plate 2):

Lisbon - There 1 a direct correlation in an inverse
ratlio, except for the Buffslo Lodge Lake groups. However,
the distance is grest and the resuliing hatch was very poor.
Valley City « There is & direct correlation in an inverse
| ratio in all groups. The farther the eggs were traumsported,
the poorer the percemt of batch. Those from s much closer
station hed a much higher success.




 CONCLUSIONS

A better success will be obtained by teking ripe fish and m’m»
ing them immedistely, rather then holding them in cribs to ripen first.
Spewn taking operetions should be conducted in es clear water as possi-
ble s0 as to keep the eggs fyom becoming conteminated with foreign sub-
stances. Use at least one male per female in fertilizing the eggs in
order to obtain adequate fertilization (9, p. 2). Though the results
do not seem to reveal that fingers should not be used in mixing the
eggs, the svirling method is as good @ method of mixing and may be
preferred since it will lessen the chance of conteminating or crushing
the egas (5, p. 5). Care should be taken not to get mucous on the egge

Transporting the eggs long distances snd long delays before they
reach the hatching stations result in a very low hetching success. m—
ever, capeful handling of the eggs; tuking only lsrger and mature eggs,
taking only those that are ripe and flow easily, washing the excess
Bilt from them and rinsing the eggs several times imediately, gentle
mixing of sperm and egge end gentle handling, and proper hardening of
the fertilized eggs at the esgwMaa stations before transporting to
the hatcheries will insure a better percentage of hasch.

The method of transportation, whether by airplane, sutomobile, or
truck; seemed not to affect the eggs as wuch as the care of transport-
ing them and care taken not to jar or crush them. If jars are to be
ma,uwmﬂmmfawmmmuwmmammﬂm

with eggs.
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mw:mauxtaafmwmmmmmm&mmw
izations, 1t appears thet the fectors influwencing the resulting hatches
mﬂmm«mhmwmmewmmwmm
eries. Hovever, it is concluded thet egg-taking stations should be lo-
mﬁa@ a8 neayr to the hatcheries as possible, even though more fish
way be cmught easier elsevhere. By taking fewer eggs and handling
them in the mammer mentioned sbove, it is believed that a much higher
percent of hatch can be obtained. This higher percent of hatch should
then result in producing es meny fry end in @ more efficient and
economical menner, as was dome with lurger mumbers of eggs handled by

The eggs should be tempered upon srrivel st the hatchery, if the
tesperatures in the shipped containers &iffer from that of the hatchery.
The time tempered need mot be for more then one-half hour. In fact,
m«wwmmmmmmmammum“
possidble and placed either in trays or more preferably in the hatching
Jers. Providing that the eggs are in good shape when they arvive at
the hatchery, they may be held in trays for as long as 2% hours with
no appavent harm. This practice should be carried on only if there
are no battery jars evsilable at the time.

The hatchery weter supply should be es fres of foreign matter,
such as debris, insects, silt, algae, and fungus, as possible. All
M‘Mutmsmﬁmmmfwmﬁmmm
eliminated. If oxygen content snd chemical composition of well or
spring vater is such that it msy be used for hatchery purposes, it
would be more desirable than most river waler because it is naturally



:

. free from most of the foreign materials mentioned above., Well or
mm water has & more consistent tempereture, which is also more
%o be desired, unless the water temperatures are to be comtrolled at
the hatchery.

Varying or changing water temperatures seem to have no affect on
the resulting hatch of the eggs, but do govern the length of time that
it takes for the eggs to hatch and epparently affects the adhesiveness
of the eggs. If the eggs do stick in the battery Jars, it is not m»
mended that they be micked or festhered more than is necessary to keep
them in the Jars. |
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Pigure 1. Locations of Hatcheries snd Egg Taking Btations involved

2. Buffalo Lodge Lake.

3. Bald Hill Reservoir.

b. Valley City Federal Fish Hatchery
5. Lisbon State Fish Hatchery



CAPTIONS FOR CRAPHS

Plste 1. Relationship of hatehing success st both the Lisbon.
snd Valley C1ty hatcherfes to the mmber of hours of time elapsed be-
tween the time that the eggs were taken and the time thattlnyarx‘im
at the hatcheries. As in all of the following graphs, initials used
stand for the place that the eggs were taken st. BL « Buffalo Lodge
Leke, LD - Lake Darling, BH ~ Bald Hill Reservoir, and SR - Sheyemne
River,

Plate 2. Relationship of hatching success at both the Lisbon
and Valley City hatcheries to the distance in miles that the eggs
vere transported from egg-taking station to hatchery.

Plate 3. Aversge daily water temperatures at the Lisbon Hatchery
during the hatchery cperations. The solid line represents the average
daily temperatures and the dots indicate the daily maximum and minimum
temperatures. The upper graph shows the river water temperstures.

The center graph shows the temperatures of the upstairs battery.

Until April 22, the battery was run on river water that could be cone
trolled. From that date on, it was run on unheated well-water. The
lower graph indicates the temperatures of the basement battery. Until
April 22, it was run on water from the upper battery. From that date
on, it was run by gravity feed directly from the river.

Plate 4. Outside eir temperstures throughout the hatchery
operations,

Flate 5. Egg hatching success of groups yun on the various tm:
of water.



Plate 6. Turbidity of the river snd well water throug

hatchery operations. :

| Plate T. A - Hatching success for groups from the various a_s]§~
taking stations at the Lisbon Hatchery. B - Average time the eggs
from the various stations were tempered upon arrivsl at the hﬂtehtry.
C ~ Average time the eggs from the various stations were hardened st
the hatchery. D - Hours of time elapse betveen the time that the
egge vere taken and the time that they were plsced on the battery.
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