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In jeorge and Corrine Lakes, the largemcuth conpregate in the very
aare ayems that are prefereed by ihe miskelluynge. Under less strenucus
circunstanees, that is, where densitles of muskellunze were substantial-
1y lomer or wher: a greater nuzker of individuals of another species
were available, much bettar survival of the younz largemouth bass wauld
te eaxpected. Under the condiilons which prevailed, however, ihe advan-
tage of increased swrvivai of largemouth bass which resulted from the
reductian in the nushers of perch was apparently nullified a short tine
later through sredation by the cuskellunge. It im rezarkable, neverthe-
less, that there wag such 2 complete eliminpation of young largemsuth
bauns as there apoears to have besen. TWith eysentlally no recruitment, it
15 oot surprisine that the largemouth bass populations cdeclined.

Smallmouth bass, on tha other nand, increased in numbers, nrobabiy
pecause of 3 net increase in recruitment, although, as it has alreacy
teen mentisned, no exceptionaliy large year classes were cbserved. Il
sepzs that here, too, the reduction in the nusbers of perch alded the
survival of bsss fry and that the different habits of smallmouth bass
acted in such a manner ms to cimnish contact betwsen then and the
maskellunge.

It 1s obvicus that in this exreriment more muskellunge were stocked
than ¥are pecessary to markedly reduce the numter of perch. At the end,
both populations nad Literally eaten thecselves %cut of house and home,”
Ideally, encugh predatorg should be atocked to raduce the density of
perch ta a level which would allo¥ a greater percentage of bass fry 1o
survive but not to soch a low level that the bass Cingerlines would be
extensively esten latsr on. Under these conditions, the muskellunge

would be able to gram normally and reach catchable sire at the normal age.

Ome atoraach toward the establisnzent of an apursoriate stoeking
dapalty is te cinstruct a population wodel, * switable mdel sporaxi-
rating the ¢ondltlcns in George, Torrine or any similar lake wauld
sonalst of a population »f perch ranging inage from 1 te 6 wears with
constant asnnual recrultment, a natural annual cortality rate of 0.5, and
a tatal weight of absut 5C pounds per acrte, It is possible to lnterject
{nte this scheme differsnt densitles of muskellunge which are growing
and dying at normal rates and to study tke effect on the perch popula-
tiocn. Ynder the conditlons pistulated, stocking muakellunge at three or
four large fingerlings per acre wonld reduce adequately the nuzbers of

larger perch and lead to 2 tetter-balanced ratlo of predator to prey.

ar
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(kg.}
hl.L8
189,00
160.15
2L9.20
15.00
32,98
88.30
258,00
525.3%

Food
Lo
b0
5.0
5.0
5.0
L.o
L0
5.0
5.0
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10.37
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Standing
er
(kg?g
GEURGE TAKE
16,0
102.7
53k
CORRINE LAKE
355
138.5

4
0.288
0.875
D.lh?
0.561
0.038
0477
0,704
0,920

0.228

Mean
welght
(g.)
8a
90
113
923
estimatod number of muskellungs

K * mean atanding crop

400
300
250
175
13
€
395
30
245
1507

Bstimates of muakellungs productlon and prey consumption by parliodas.
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instantansous growth rate = (In mean welght)y = (ln mean waight)y £ 1

Date

Moy 1956
June 1956
June 1957
May 1558
Uay 1959
June 1960
Oct. 1956
June 1957
Py 1958
Way 1959
June 1960
Production =

Tabla 271
N =
[4
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Tabla 28: Summary of vital statistics concerming the flsh populations
of Georgs Lake from 1951 through 1360,

Standing Crap

Teoar Estimated iean Yman Tobad

Popuiation Llength  Welght Walght kg./han 1bm,/ac.

(o) (e.) (kg.}
LARSEMOUTH BASS
1951 = 1 - - LB.ES 2.80 2.8
1952 » b - - LB.ES 2.80 2,18
1953 = - - - LB.5S 2.80 2.08
155k e 236 192 22.08 1.27 1.1
1555 7 226 2 20,87 1,20 1.08
1556 135 242 17k 20,01 1,15 1,02
1957 220 229 is7 3.5 1,59 1.78
1%8 2 10 372 3h.97 2.02 1.80
1959 101 8 503 50,80 2.91 2.62
1960 T8 332 kA3 36,71 2.12 1.89
SYALLIOUTH BASS
1951 = a7 - - 22.59 1.30 1.15
1952 = Lil - - 22.59 1.3 1,15
1953 = 90 - - 22,59 1,30 118
155h 9 2064 127 12.32 .71 0,63
1955 u 225 1) 13.72 .79 0,71
1956 195 213 118 23,01 1.73 1.51
1957 250 225 152 38,00 2.19 1.5%6
1958 233 215 208 L6 L6 2,80 2,50
1959 211 303 s 12.79 L.20 LTS
1960 132 18 hat cg.0h 3.18 2.84
PERCH
1951-3 # 147,000 127 18 2659.00 152,37 135.65
1%5L = 107,700 126 23 26L3.80 152.6L 135,89
1955 90,720 - 17 1578.50 91.1h 1.1
1956 11,200 - 22 Lyt.l0 27,56 2L.5h
1957 - - - - - 5,00 1
1558 - - - - - 1.00 1
1959 - - - -~ - 1,00 7
1940 - - - - - 1.00 ¢
MISXFLLIDGE

1956(¥ay)  LOO 265 90 36,00 2.08 1.85
1956(June} 300 292 120 3600 2,08 1.85
1957 250 Loo 288 72.00 .16 70
1958 175 LB AT 73.15 Lo 22 1.76
1959 130 |25 7% 102,70 5.93 5,28
1950 &5 €68 §21 53.36 .08 2,7

* Johnson (195hL)
#s Strose (195L)




Table 2%:

Summary of vital atatistics concerning the fish populations
of Corrine Lake froam 1%k through 1960. !

Standlng Crop

Estimated Yean Yemn Total

Ypar Fopulation  Length Telght nelght

{rm.) {ee} {kg.}

kg« ha.

ibs./ac.

1956{0ct.- ) 5 50

TAFGEMOUTH BASS

155 0,37

1956 230 232 114 26,22
1951 100 239 167 26,70
198 %0 293 308 27.72
1959 ) 33 511 45,99
Lo 39.72

SUSKELLURNGE

1957 325 293 113 3672
1958 no 351 182 56.L2
1959 2b5 b23 158 F0.16
1960 ? gz3 138.L5

1.60
1.02
1.710
2.681
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AQVEUENTS AND HOWE FANSE OF FOUNG MUSKELLUWGE

The use af numbered tags mida it possible to identify individualiy
each maskellunge. In order te determine the site of capturs B8 closely
as possible, mao grids consiating of 30" x 30' squares were usad with &
syatex of coardinates {Pigures 2 and L). Satiafactery preclaion was
sttained by using theze in eonjunciion sith land mrks, The place of
capture of any marked figh was easily deacribed by a palr of caordinates
tallied on the field record sheat. The mspa were also nsed as parmanent
recording forms to construct the recapture history of individusl fish.

As zentlonsd previocusly, three different types of collesting
apparatus were utllized, two of which {the boos shocker and angling
gear) peraltted equivalant sampling affort over each urdi of shora line.
Once procassed, each muskellunge wes returned to the lake nol far fron
tha place of capture.

The straight-line dlatance betwesn the place of cepture and the
place of subsequent recapture was aelected as a crude maasure of tha
area traversed by the puskellumgs. It is obvious that thls has some
daticlenciss, In the first placs, mskellunge are fish of the littoral
regions. As suach, they would be axpected to travel in the proxd=ity of
the shoreline rather than to awizm out mcross desper watar. Chaervationa
secrued during ths investigation indicate the prasence of much & ba-
rasior. The minimum distance batwsen the polnts of capture and recap-
iure 12 not naceasarlly the shareline distance, Trial calewlatlons
using actual data indicate that, on tha average, the oagrdtude of the

discrepancy betwmen the two quantities incresses directly as the



mnimyn distanca. That is, when short diztances are involved, the minli-
mm distance and the shoreline distanse are the same, while a2t long
distances the minimua distance may be only half as much ae the shoreline
distance. The use of minimum dietance, therefore, serves as a buiit-in
tranaformation, While the walues obtained do not allaw statements con-
cerming the sits of the "home range," they are convenient for coxparing
annuzl trends within sach separate populatien and, since the slze and
shape of the two lakes are similar, for comating the two populatlians
wiih sach other.

In workdng with & mixture of sge group: of thia same species,
Crossman {1956) noted "a greater amount of trawel for greater numbers of
dsys out, but (that)} the relation here meems to be more cne of distance

travelled o sepson. He found that fish captured in the fall end re-

captured in the fall had zoved about canalderably, while fizh captured
during the summer and recaptured in either the same or the [ollowing
summar remalned in the same plece.

Ths date coliected from Sorrice Lake in 1958 {Table 30) were ana-
Yyzed by plotting the mnimun distance Lraveled againat the time lansing
batween capture and recapture using Qlmstead and Tukey's (1947) guadrat
sum teat (sar Stesl and Torrie 1960}. There was no strong relation
between the two. Muskellunge that have roamed about for seversl mantha
tend to be no farther from the place of original capture than muskel-
lungs that are recaptured after a very few days, This simplifies group
comparisons since no adjustaments for the “time out® facter nead be made.

The frequency distributiona of the minimum dismtances travelsd by
mugkellunge during the different years sre presented in Tables 31 and

32. These weres testad by the non-paramstric median test {Steel and

3

Torrie, pz. LOS), and it was founc Lhat, wiihin sach population, there
were no great differences beiween sny two distributions. MNeverthelass,
if the -ean of @ach "!stributien igs nu.u...ucomu {Tabia 33}, several intar-
eating comparisons may be made:

1.} The mean minimum ¢lstance traveled by =muskellunge caplared,
zarked, and recaptured within & single sumoer is very u._.uz.nm. to that of
muskellunge which were not resaptured until the following summer. This
corresponda with Crosacants findings, Mo fall collections were nade
duriny thia investigatlon, sc there is no information te compare with
the results he obtained at that time of the year.

2.} The m#an minioum diatances traveled by muskellunge of the
sane zpe are simlar in both populationa, ’

3.} The mean miniwenm distance traveied decrmased with increasing
age of the xuskellunge.

A revarssl of this last trend occurred with the muskellunge in
George Lake captured in 1959 and recsptured in 1960, Crossman found
that &n increasu in the distance traveled occurred batween the eges of
three and seven, but that doas not appear io be the cage here, Tha
sudden increase in distance traveled by Deorge Lake muskellunge in 19650
may poasibly be assoeiated with the onset of maturity, but gonads were
not examined, and it is not known Lf the majerity matured in 1940 or not.
Although they were old enough, nutrltion was poor, and growih was very
slow from 145% on, and this may have served to delsy matursiiom.

¥hile these observatlons are interesting in thacselves, ths qusstion
of whether thase flsh truly are restricted in their movemenis or whether
they -ove freely arocnd the lake has not been anEwered. It 1s generally
assumed that "L.f a marked fish 13 caught two or more times in a restrict-

ed area, 1t is wery likely that the fish his occuzied the area for a
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substantial period" {Jerking L959). There is evidence here that a bare
majority of the muskellunge captured three or sors times over nerlods of
fram one to three years - 11 of 18, or 617, in Jeorge Lske and 11 of 20,
or 55%, in Corrine Lake — remained in the same general araa of the lake.
On the boals of the above assumption, muskellunge do have 8 home TENZE
22 defined by Hayne {1909). Funk (1957) has noted tho pressnce of &
sedertary group and & sabile group in the same tepulation, and it seens
that a similar sitwatlon occurs here since a substantial proportion of
each pogulation roamed abeut eangiderably.

Further information was needed to clscover whether or not the

population sovements noled here represented differsnces froa random

oovements. Cor gosparison, the random zovements >f a hypothetical fish
{or population) were studied in the follawine way:

On an outline uwu of Corrine Lake, a series of %7 squally-syaced
stations were mirked off on the shoreline and numberec clockwige from 1
through 57 begimnine at the northerly-mast ooint. 1 series of 2Gl pairs
of digits from O thraugh 37 were selected by =eans of a table of
randeniy-assorted digits (Snedecor, 1956}, It was assumed that any two
adjacent pairs representad the station of capture and the statlon of re-
capture of a hypotheticat fish, and the rinimeo distance between tha two
was peasared. Proceeding down the list, & series of 300 orgervations
repre sccuculated. The frequency clstritutizn of these is presented in

Tabla 3h.

¥hen thiz random distribution 1s cozpared ts the aciual " stribu-
tiom obtained in 1958 from Jorrine Lake =uskellunge by means aof the
~edirn test, s very high chi-square of 3,65 ia obtained. From this it
ran be canclnded that mugkellunge co not mave freely around the lake but

confine their moverents ta sTaller araas.

Tris reutritted area is a hope-range rather than a territory in the
sense used by ¥eoe {1241}, since numercus observationms inmdicate that
trese izzature =uskellunze ars gregarisus. In using the boom shocker at
nipht, grouos of tws oT three individuals were compinly caupht in the
elactirical fislo at the sams time. ‘lso, while skin divinsz, srouns of
tro, three or mare tntividuals wers [Tequently seenarirming -ear the
sa=e small brush plle. It ssecs doubtful, in view of these observations,
that a territary is “efended by muakellunge in this age bracket.

"o atiermt was zade to investigate sueceass of hozing in this

srecies becayse of the scarcity of incivicusls.
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Table X: 1958 date for Corrine Lake muskellunge showing ihe number of

days lapsing between cepturs and recapture and the minicum Tabvle 31: Frequency distritution of the distances betmesn the place

distance iraveled. of capturs and the vlace of recepturs of muskellunge in
- 3eorge Lake. (Colurns headed by two years indicate capturs
in the first and recapture in the second.)
Iaya Out Wnizum Diatance
Traveled - feat
w W Year{a) of capture snd recapture
w _..mM Intervzl - fest 1987 LYE7-2y 19c% 195659 1959 1959-£0
H 1 0- 99 2 X ! 3 H 1
i 80 00 - 1y9 - - 3 z - -
6 1300 200 - 299 - 2 ? 3 - -
A 83 300 - 399 - - 3 1 1 1
7 80 uoo - hy9 - - 3 - - -
2 250 500 - 599 - 1 - 1 1 1
12 120 600 - 699 1 - - 3 - 1
12 960 00 - 799 - - 1 z - 3
Hr 19 Boo - Hyg - - - 1 - -
17 nLo O - 399 1 1 ? - 1 1
17 1,0 1000 - 1099 - 2 - 1 - -
17 o 1160 - 11%9 - h3 - -~ - 1
18 1€0 1200 - 1249 - - L3 - - -
a1 1430 1300 - 1399 - - - - - -
2A 180 Lo - U99 2 1 - - - -
28 100 1500 - 1599 - - - - - -
8 960 1600 ~ 1699 - - - - - 1
28 1100 —_— e e
ww Horw Nz & 8 19 17 8 g
33 0
37 1270
b1 250
ks 240
Ls o
L9 1720
5 160
53 550
53 i
13 220
L34 1360
61 1350
67 340
70 1770
73 320
‘ 7z 1580
87 810
9 a1
98 1550
98 Léo
100 300
103 uso
130 810




Tabie 32: Frequancy diatribution af the distances between the place
of capture and the place of racapture of muskellunge in
Corrine Laka.

(Columns headed ty two years ind
in the first and recapture in the wecond.)

N
i

cata eapture

Interval - feet

- 99
160 - 159
200 - 299
3060 - 399
Loo - L9?
00 - 599
00 - 699
700 - 799
B - G99
900 - 999

1009 -~ 1099
1100 - 1199
1200 - 1299
1300 - 1399
1400 - 1499
1500 -~ 1599
1600 - 1899
1700 - 1759

P

Year{s) of capture and recapture

—
o
A
w

l O R fed A3 A Ly et A OO0 el RSV O I

e
@

1354.59

PHEHL D Hw L N B

~
3

1959

NINIIllIr-‘Hl-'m\.-JI

1959-60

g

i)

Yean riniTum cistance travelied ((XNT) by muskeilunge in
se.rye and Corrine Lakes.

rage Age
foar{s) Lyenrs) MADT - fest
SJECE3T L

1957 2,5 & 52
1957-52 3.0 e 851
1958 5 19 36,
1958-59 L.G 17T L2l
1959 L3 g 253
195440 5. ¥ 156
1928 2.5 £ 673
1958-59 3.0 25 565
195% 3.5 U 593
195560 L.O & L39
Tadle 3h: Freguency distribution of minimum distances between s series

of rondemly selected raints zituated eguidistant from esch

cther around the skarelire <f Corrine Lake.

Interval - feet

100 - 199
200 - 2%9%
30 - 39%
EOO - LYY
50 - 559
60D - 659
o o- 799
EQO -~ B39
900 - 5999
1000 - 1099
1100 - 139%
1260 - 129%
130 - 135%
L0 - 1L3%
1500 = 1559
1600 - 1699
1700 - 1799
1600 - 1899
1508 - 1955

Frequency

= - -
BEﬁZDGF-:b-;-Immc

e
R D

99
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tesgIve, Wisconsin, war invaluable in securing samples st this time

of tie year. From Aczust to (cicker, sa—ples of muskellun.ce ts=tes

W CYCLE LF SPERMATGRNNESIS IR THE MUSEELLUNGE

L
Esox masquinongy immaculatus .arrard
wvere secured throws). engdlers vacatiening at tre Fercri ¢f the Woods,

1LTRGDVCTICY Acylder Juncticn, ¥Wiscensing with ke ccvperaiicn of Mr. ferd Sahar.

A total of 20 srecirens of muskellupce testis wer- examined

Tre literature describing the seascnal chanyes in the p.nads of . i
o bistclegically. whenever possible, n rthern pike tester were also

different spocies of fish 15 :parse, tut grewing. Huch of it 15 pre- . ]
exanined microcscerically.

sented not so ruch Tor its hisleleyical significance as for its velue in R )
: Vaterial prepared fur bistulopical exanination wac fixed in Bouin's

Trds investiraticn is no excepticn . o i .
fixative, e-iedded 1l pararfin, secticned at ¢ micrcpa, and stained with

ccnnection with =cpe cther problers,

cipre the stevdy waz oripinally begun te escertain the irportance cf B ) . )
Harris® lesatcxrlin ann eusin.  All measurerents civen are Ir.m fixed

srer-atnzva produetion in male susketlunge as a lacter which might be
= T and stained seclicns of testis,

The methide used ip the nen-historcpical seeticne of the pacc

invelved in controlling the density of muskellunge in lokes and cther

Tie eccleyical tart of the investipaticn is inccmplete
will be elatcrated at the B ;repriate piace.

ocdies of water,

at teis ti-e, and only the deseriplicns of t!e spermataienetic cycie,

the relatizastip of tos‘es weight tc bedy weight, and the estimation of

the quantitative preduction of siermatezca ir =sle ruckellun-e will ke
The testes cf murkallunze and northern pike are very similar, Tney

presented here. R
consist of txe serarate;, elonrated diaes whick are susrended ventrz1ly

Thess procestes and relationships in the woskellunve are compared )
: fron the svim bladder and waich extend alongz the entire length cof the

rese irn its close relative, the n-rtrern pike,

wharever Fossible to trose in i . ) .
tody cavity. Cver ruck ¢l their length they are, ir cross secticm, tri-

secent farers by Zattzev {195} snd iofts and ) )
anrukar in shape, At poxirum size, norihern pike testie tapera only

Tgox lucivs, L. Twr

warshall (1957} have creatlyv facilitated the corperiscns, tut new .
- ghiiy ' slightly fron the postericr end to tre anterier end, while ruskellunce

material 1r prexsnted in several areas. .
Ltestis is ruch more atteruated.

BATERTALE AND N The intermal struciure of nirthern pike testls has been described

by Turner {1%19), wke used cne cf its corman leeal nares, the ®plexerel,m

Yuskellunse testes were collected in each moath of 15L0 except for .
and by Lofts and Marskall {1$L7). Tie oody cf the testes of northern

the m-nt:s of Juhe, Yovazber and Decerber. [-eesidents cf the Chirrewa . A
rive and rusrellunce ecnsista cf a comzlex of rany intertranched,

iniian Seservaticn near Fayward, wisconzin cillected suskellunge tastes

frem Jamary Tre ase<istance cf ¥r. Steve Tav.cr of




blindly-=ndin; lotulea, with thin walls of fibrogs c na*etlive tissue.
The entire gtrycture is envelored by a sheath of ritrous =onnective
tissue.

The lobules ar- most apcarent at the termination of spermategendsis
wnen the lumen of pach lobule f5 filled with s-ermstozoa. Welsel's
(1943) i1lustrations of the labules of the sockeve salmon Adequately
dascribe Lhe tortugusly interconnacting lobulas 2f the morthern plke and
magkellunge as weil,

At scamninz, the sexusl praducts eventuaily frain into several very
large channels which are found on the ventral edge of the rasterior
thir! of each testls. Alonp oart of their isagth, thess channels, lile
the spera ducta into which they lead, are lined by 3 cubotdal to iaw

calumar epithelion,

YoL. 35 5

[¥]

I3

|

ML TOATHESIS T MUSKELLIMR

The northern plia soawa izmadiately after the lce has weiled in the
spring 3f the year, usaally in april throuzhout Aisconsin. ‘tnakellunge
zenerally spawm gomewnat bater, usaally in Hay, af tar the tecperature of
the water reaches LA to 5£9 T, (Johngon 1954}. The spasning behavior
of northern pike has been thorsuznly described by Tabricius and |
4ustafson (1953}, TIn both spocies of Fsox, the sexnzl pracucts are
gradually sked iIn -any separate, coardinated spawning acta. Ordinarily,
the spawnlng period lasts fram cne %o twa wesks, but cold and eloudy
waather may czuzs a cecrease in the sparniag intengity and an increese
in k= length o the swawnin~ geriod.  3ueh tnelensnt weather == alsn
te respoma‘ble far tncosplste gpawming with the Tesult that nat all af

the spermatozos and egxs ars raleasad. Zaitzev (1757Y, on the other

w2z

hand, believes that the zale olke rormally rotein some scormatozoa after
spawning as 7o some ather stecies nf fish (Falex }9764, Hann 19271,

$mall quantitlss of maturs unapawned apermatozaa are found in the
luzen of the lobules of migkellunze testes in late July, over twa and

one=half manths after scarning. A%t this tine the ®3lls of the lolules

-—are lined by nesis of spermatogenia. Seme ¢l the latules in the wveriph-

eral regions of the testls a.sc cintain groups of srisary sparmatocytes
surpounded by a thin, mucleated vezhrane. These grouss of cells, always
in the saz= stape of spermatorenzsis, are known as cysts. Only soerma-
tagonial cysts are found in the central part of the testis. ‘o Later
stages were noted, however, &nd it apoears certain that the matute
spermatozo3 in the Lupen of the lotales resained fron the previous
spawning period.

The channels an the 273e of th2 testes not only rantain spermatozea
byt aiso contain ceils with nuclei Avarap.nz aboni H.3 microns in rfiam-
eter aAnd with abundanit, aften grarulated, cytaplism. The reticulated
nuclel vary in shape froa soerical to ablony., 7Very few of the cells are
to be found anmanz the samses of sperzatozsa in the lohules thenselves.
These ceils tav be phagocybas, btut no evidence was noted.

By etrly August, most of the zalur: spermmatozea which resained from
the orevisus spasning period have disappeared, Zach lotule i= navw soce—
what enlarged and iz comrosed of nurarous, thin-walled eysts. 411 of
the cells within each cyst divide st nearly the saxe tizme so that cells
of one stage only are found within each cyst. There is no aniero-
posterior eradient of spercatsgenesis in the Lestis of muskellunge.

Sperzatogenesls iz well under way by late Suguit, anc oystis at

different stages af developrent are abuadent everywhere. Some of these

have »1lresdy produced —alure spermatozoa and have ruptured snd releaded

103
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1hehr contents intc the lumer cf tie lobules, The varicus slages four.d
in the testis cf suekellunge at this tire gre sinilsr to thcze descrited

ard illustroted by Hann (1527) fer Cotlus bairdii and by Fevertizin (15L6)

for the rairbew treui, Salme mub..nbmﬁw.

Thrcu teut the renth of Septerber, ummEFnE_maﬁm proceces Bt a
hich rate, and ti.e lcbules erlarge ar rature scermatcsed fill the Lucer.
K¢ estiTates of the c.rirccore rurler were rade tecause ne well-delined
rd‘ctie fizures were fourd. Seccrndary svematocytes ace relatively
rore Scarce than eithcr prinary spermaticyles oF Fpersstlds, prebably
vecavse this stage rasses ravidly.

By (ctcher, cyste ccntainir: intermedinte stajes cf spernat.genetic

cells are rot as zberdant as they I{crmeriy were. The luren cf thre
Ackbules are al®eadr filled with rature speiratcncs. Srermatogscnla are
correh, ar are *lobule bcurdry ceils'. Leofts and Marshail {15%7) kave
.._mmn,..mrﬂ.» tre "lobule botndry cells' for northern rike and acre sal-
rorlés end found that, bevinnine in Septerber, they accurulate chales-
terci-positive pipids in their eytcplasw which is reieared .ni the
luper cf the lobule at spawning. It Lz believed by thesc bleleyists
that tre 'lobule beundry cells' are honeclogcuc 1o tne Leydig cells cf
higher vertebratea.

%¢ sarples of “estes were (il&ined during Yoverber or Decerber, but
rresucably the intensity ¢f spermatcpenesis dicinisher rapidly becguse
of preduall y-decreasin, water temyeratures.

In tle rortters rike, all of thep cysbts have matured and ro;tured by
Jaruary, and the lebuies are Filled exelusively with -ature zrermatozca.
Spermatcyenesis has alsc ceased in ruskellunge by cr befcere rid-Jamary.

Y¥owever, many cysts ere still prosent, the celis of whic) Lave =1

corgleted their develcprernt inte spermetosra. ¥ost cf trece cells were

1a0¢

arrcsted as prismary speraatccyies, althasgh same soerratids ware
cbserved. Juaginc fraz the az-earance, shave and staining qualities of
the nuclei, these cells zre now Zegengralinc., The cysts »f dacereratinz
cells are by no =eans ..53Wn.b3. and 1t s estimited thal they made up
froo 37 to T of the total voluze of the testis in several different
ruskellunge., Zern cells or spermatogzonia are comkch as &re 'lotuls
toundry cells.! ‘“u=zerous cells <f sprermatosonis appear te centain two
or more nuclel.

From January until the spasnine veriod in late Zpril or early Vay,
there ia Little chenge within the testis. The cyats of dezenerating
cells becone smller and avoear iore infrequertly and, at the tizme of
spavninz, sake up only about 1.59 af the volure of the testis. Throurh-

out this peried, szermatogonia are olentifil, many of which have divided

to form two separate e2lis ard many of which apnear to kave tws or Tour
nuclel within the cell. The stermatozonla 1le in the now-thin layer of
ronnective tissve of the lobuie walis and orotrude inte the lunen. They
frequently have two or three s-all cells clasely azslied to thefr cvta-

tlasslc werbrane, uswally on the sane pleme as the lobtule wall, Thess

szall "cap" cells can be foun? [ater throvghout the svamer and fall near

the lotule wall between the developing cysts. 3pparently these colls are
ragponsible for the thin walls of the individual cysts.

As the sperzatnzoa sre shed over the ezrs duriar soeming, the
testes clminish ereatly in size. The -psierior part of the testes
becozes smaller more rapldly tran the anterior part, kut eventuzlly wmost

of the spernsiozoe are expelled,

Seerganizatlon follows spasninz, and the eycle 1 receated.
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Except for tws specific, moriced riflerences, the eycle of sperma-
togenesis im the -mskellunge is very similar to that which sccura in the
morthern olke in Tureps 23 deseribed by Zaitzev (195C] and Lolts and
Yarshakl €1%57).

Tha first majer variation 1s the incocplete tranaforration of many
of the cygts which cantaln intermediate ssermataogensiic stages, It
apogars =s Lhough the celis within ihe cysts are orovented [roa develeo-
ing further ty cold water teoweratures and that they subsajuenily degem—
grate and are resorbed, There is a complete transformation of all of
the stiges to spermatozea by January in northern pike.

In centrarchids and other species of fish with a prolon-ed perlod
of spawning, spermatoganssis proceeds in the fall until the water tex
perature becomes cold, Turinz the winter, speraatogenesis ceases or
continues very slowly, but the cells st intzrmediate stages of develop-
zent do nat degenerate. TWith the cozing of soring, spermatogenesis is
aoealerated, and the Intermedinte stages develop 1nto soermatozas {Jazes
1946}. In soot species spermatogenesis contlnues throughoul the summer
(Fautskays 1955}.

A1l of the makellunge testas exawined Suring the winter and sarly
gpring have thesa degeneratin- calls, snd 1t 13 aonarently s character-
Latie of this spacies rather than a temsorary abnorzality. However, no
aazsles of northern pike testes were obtained during the eritical
perisd, and the possibility of this phenomenon being geographlc rather
than species specifie is nat ruled out.

The second major variation is the sver-present abundance of sper=-
atozoria at all tizes of the year in maskellunge. 311 aoermatogzonia in
the testes of nerthern pike have dissopeared by “ovezber. Thase do not

reappear until after apawning in the apring shen ger:m rells mcrate into
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the lotule walls froa an as=yet-undeterDined paint 27 orig .n= term

myrizary gora eollsY as waed by Lofts and Marshall (1957), following the
examsle of Turner {1919}, applies to large =tgratory cells skich oove
into the lobule walls after spawning. These give rise to soermatozonia

by growth and divizion. In muskellunge, as in Coltus bairdii {Yenn,

1727); these largze cells are continususly pregent Within the lotule and

e referred to as soermrtazonia.
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Tuv, RELVTIQNSHEIP OF TESTES WEISET TO SOOY RETAUT IV
— YORTHERY PTRE AND WUSKELLT:TE

Fifty-twe northern pike and twenty-three zuskellunce callected
duripg the late winter ané saring bafore the onset of spawmine rrovided
{he dats uaed to deterzine the relatisnship of testes weight to body
weight for eech specles. Spermatogeaesis is cowslete, and the testes are
Tuily developed during this pericod. Seasenal varlationa Ln the average
iegtas weight of northern pik~ are presented by Lofts and Marshall (1957},
but the reiatisnship of teates wei~nt to the weight or lenzth of the
figh was not explared by these investicators.

Individual Tish were measurer to the nearest millimeter in tatal
lencth, and both the Tish and the testes were veizhes Lo the nearest
gram, uswally on spring-type platform scales of difTerent capacities.
Zath the right and left testis appeared to be of equal size and weras

welzhed Lozether. [ne atove inforaation, logether with the iize and

place of capture, ara oresented in Tables 3% and .,

The relattonship of testes weight to Dody weiphi of Teth E. lucius

and T, m. lmmaculatus ls presented Ln Figurs 16, Althoveh ek varia-

45:n was encountered, it is apparent that the relatlonship iz linear,

hence a linear ragression analysls was used,
vnakellunge and norihern pike resezble each other phyaleally, crow

st abeot the pame rate, and heve other characteristics in comwon. Tn

both species, =ales grow ~ore siowly but mature abont 2 year earlier

than females. In Wiaconsin, zals morthern pike spawn Tor the flrst time
&5 two— end three-year olds while zale muskelluynge soews as faur- and

five-year olds. The relationship of ‘estes weicht ta the body weisht in
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each anecles is a reflection of the difference in the lenzth of tine
required for the attainzeni of maturity.

Considering the meight of the tesstes at maxieun developrment. as a
percentaze of bzdy weight, the testes of nort-emn plke camprise about
2.5% of the total body welght in a pike weighing about 1.0 kg. and about
2,2%¢ 1n a fish of 4.0 ke. The testes of mature mwskellunge eontribute
even less tz the total body weight. ‘bout O.77F of a 1.0 KE. muskellunge
and aperoxismately 1.29f of a 7.0 kg- [ish are testes.

The apall size of the testes of both species 15 a2 cause for same
concern in the artificial oroocagation of thesa fish, Huet :.v.muu.
Teferring to the artificial fertilization of northern oike =ggzs, writes:

"Comparés aux Trultes ot k braucoup dtautres especes d'Surcpe

accldentale, les Brochets siles ont trds pau de laitance,

afol la nécessitd de falre trés soigneusenent ia [dcondstion

artificielle.®

The proble= is even zore eritical in the zuskellunzse where the size
of the testes in relatian to the body weizht is only half of that in %he
northern plke. Jchnsen {1¥53} states, in reference to the volume of
a it obtained by%stripping® the zale on sne oceasion, ™ale muskellunge
procuce only small quantities of zdit, on the order of v,2 to U3 ct.,
wmhich |# usually oezsured by the numter of drops,® and ". . . as capy as
#ix oales may be needed to oroduce sufficient =ilt “or tha ezgs from w
aingle f=male.®

Tn comparisen, bluezill testes at zaximuc develapzent corprise from
1,07 to L.5F of the total body weight (Jaces 1946}, The testes weight of

white bans, Raccus eryseps, just before spawning in Aoril averaged from

1.7% to 5.77 of the totsl rocy meight in lisk mhich ranged from 258 {0
€23 grams in weight (Rilpatricr 1959). Tumer (1519} states kst the

caximnz testes weight of the yelloew oerch, Ferca flavescens, remresenis
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from L.S8E 1o .99 of the entire groas welght of the body. A singie

zale csrp 2xamined on 30 Decezber 1950 weiched L.2C ka. ard had testes
whick welzhed 392 grazs or .27 of the total gross weight. TDven more
remarkable 1s the Pacific herring rhose testes comprise nearly 2¢% af

the entire gross body weleht of the male (Aynne-Edwarda 1929).
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Table 3f: Pody length, weight and ¥eight of testes of muskellunze Table 35t Sody length, weirht and weight of teste= of northern
- = c¢ollected from several Wisconsin lakes ¢uring late winter pike collected from several Wiscanain rivers and lakes
and early soring of 1w60. during late winter and eariy spring of 1v&0.
Nate Place Tatal Testes Date Flace Total Tastea
of of Length Welght Weight of of Length Faight Weight
Carture Cioture {mm.) (e-) {z.} " Capture Capture {zon. } am.u nm.m
18 March Hoek ™ wer L7t fos 7
. Chtefl lLake 818 3856 13 22 March " n L0 70 7
ww ._mn n [ 933 LiB0 50 2 4pril Blp Lac Court 586 2263 50
21 . n [} 762 2722 21 - 2 o Creilles 00 2381 Lo
23 n " " 715 Joé2 1% 3 " 813 o3z 104
23 » " n 762 2948 12 k= " 635 2070 Lé
L Feb. L] " BOE 3402 1% Lo on n Lo 2ch). X
L » n L] 782 3176 9 G n " 640 22E8 £1
6 n . 88y uﬂm ww M " " MM@ uamw 51
March g jac Court a0 nr bt 0 . 2391 &7
wm April wou.m.:pmu 813 h139 3 6 =n » 673 2hys 66
7 " 889 L6z 50 & n " €60 2381 L3
0 o " 761 3u02 43 T n 610 1701 32
@2 0 ® 775 3150 28] 7" n 2k 283F ©é
22 n Allequash Lake 813 2911 i2 - 7 @ " &0 2381 31
22 " . n 91k 5103 8 7. " 137 2067 Ly
25 = " . 810 3204 36 70 . 673 2608 n
ac n L] L] Bko hica Ll g = " m R2€E 13
28 o " " 808 W02 32 9 " * é&o 181l €3
aE N n » B0y 320l 2 9 n L The 2605 31
mw " " " 8sa LroB L] g " " 673 20h1 3
2 a L] $ho 539 &2 g o n 12k 2381 87
x . " a The 2138 18 20 » nce Lake <y as0 21
- " . 1000 Th29 92 0 - ne = 65 1770 &9
) 2y ® " " L 580 <
21 L " 510 851 %
" " " T80 1134 €&
" " ° LEO 267 16
" " # Lés 62 22
" n " 562 1077 2
" " " 07 620 2L
" " n L18 hag 12
" " " L3E 510 15
n L] n E.—m 510 12
2 e . Lot T6E 30
" . " £1% 322 33
T "~ " 568 1021 13
L Yenu Lake Wbz Sé7 11
" - d L5 z67 £
* " . 1% rd r
e " » 39 3Lo 5
i toom E0é Lol )
n L] L] L30 L3, m
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Table 361 continua T FEODIFTION OF 5FEC L TAION BT VORTWERY PI¥= &4T IC¥ELIGE
Since the process of soerTmategemesis in the sale nartheen oike and
Date Place Total Tegtas . v ey ¥
n ﬂn c ol Length Fatght Yeight muakzllange ia, for the -est part, eooiete by January ind does aot
Capture aotur
P ) @ (ma.) A.n.u (e} conzence agaln unptil after svasming, it 14 possible to make estimiations
wm __._u”.: Kenu Lake Lz 567 1 of the tetal guantiiy of soerzatozod eliatorated during the orocess.
" i Li? a22 11
mM “ ” " mﬁ_ 3Lo & Tnis guantity Also represents the total amount of snermatoze= zvailsble
i 29 L2¢ §
MM H H n L32 az2 12 for the fertilization o7 agts <“urins the s-awing oeried.
" u Lo8 L2 Q
wmn _." n " L65 o5 12 the prate-urs foilowed in miking these estimatiens was, first, to
" * 375 2 2
26 " " " €15 g22 19 remove 2 s53all pisce of teatis by carefully slicing the testis trans-

*he plece was usnally takens frss the ~iddle of the testis, tut

versely.

14 was soon <iscovered that ths exaet area of sampling was net im-erteni.
The piece of testis, ususily weishing betmeen ¢.% ond 1.0 grams, was
weighed immadiately {wet wt.} to the nearest ten-thougin<ths of & graa
on a triple beam balsnce. Tt was then macerated thoroughly in = Potter-

4 contained 34 small veolume of noraal saline

Elvehje= hooozenizer
solution. This was Jiluted %o 100 2t and 10 nl. of this suspensicn was
dituted further to 100 nl.

L 0.75% solution of sodivm chloride wag usually used as 2 Ailwant,
but tap water wss used ander field gonditions without difficalty.

The concantratisn of swermitozoa ln each of 10 drops of the flnal
dilution was estimated by means of A hemacytoaster. Jhen estluzates were
conducted Ln the fisid, only five drops were used because of tins limita-
tions. These astinates were then based on the number of sgercatozos ver
gram of whole testia.

In mdditlon, the consentration of spermatorzos within the teatis,
exclusive af the comnective tissus, was also estimatsd tut on the basls

of volume rather than weight, The contenta of the lcbules, the lobular
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#luld, wa® exprassed by lacerating the testis longitudinally and apoly-
ing dipgltal pressure, A small guantity was drawn intc a =lercpipelte and
zeasured out. This was than processed in the same manner as the ciecea
of mhole testis. -

Egtimates of the zaan density of spermatozoa and its confidence
interval In both whole testis amd lobular {luié avoear in Tables 317 and
38, The individual estimites of the msan concentration af spzrmatcroa
in the teates of each soecies of Esox are, in general, similar. More
variation {a found azong the individual eatimatas of sneraztozaa cancen-
tration in tha lebular fivid. Thare {5 no cerrelation betwaen Lhe slze
of +he tegies and the mean concentration of sparmatozea, The denslty is
apparently slmilar thraechout the testis since, as zentioned eariler,
gperoatogenasis s=exs to proceed at the rane rate along the entire
length of the testis. This mould te expecied ln & specles which has &
slngle, short, well-defined spawning period eacih year. Some direct
evidence comes [ram the statistically-simiiar estimites of spermatszos
density 1n the sntericr, middle and posterier oortions of one muskellumge
testia (Table 37},

There ig a relastionship, statlstlecally significant at the 0.02
Jevel as tested hy the "commer test® (Olmstead rnd Tukey, 1947), betwoen
the donalty of spermatozos within the Lobulea and the density of sperma-
tozom in whola testis. Figh densities in the testis are accompanied by
high denaities 1n the lobules of the testis,

The overall mean density o spermatgraa in the testes of northem
pike i3 approxinmately 12¥ greater than that af the mskellunge, while
the concentration of spermatozos within the lobules of muskellunge iz
considerably higher (13¥) than that in the northern pike. The former

confirms the icpreasion geinad Aurlng the hiatologicsl examinatlan of

the ectinns of testis that the interlotular connective tissue is

thicker in Lestes of muskellunge than it is in testes af northern

plks.
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Table 37t Estimates of the density of muture spematofon in the testas
of muakellunge following the completion of spermatogenesis.

Estimatas of the density of ratnre sparmatezos in the testes
of northemn pike following the couplstion of spermatogenesis.

Date
of

Capture

Teates
Waight
(.}

Density of Sparmatozos

Denaity of Spermatcsoa

Whole Testia

Fean

(sperm x 1010/gran)

Woole Temtia

Lobular Fluieg

Hean % 95%C, I.

Yean % 95K C. I,
{sperz x 1049/ grem)

Mean = 95% C.
(spern x 1019/ my

I.
-)

& Feb, 1560

30 Harch 1960
& April 1960
q - i
1 = on
2z ® "
22 = "

35

12
3k
50
L3
k2
68

aversge

3.333
3.2h2
3.562
3,013
3.230
3.3u8
3.101
2.873
2.760

J.a9

.
N
&
=~

L N NN Y

oY
1N

LLBLE L B Ry

[l - Y ol

g

o
h
=

b4
=1

L Anterior testis
w2  Middle teatis

#itt Posterior tgetls

HitHHBHEEBBIsH IR B

a3 s 3 3ol IqIIIFTXIFTIR
= g w823 ITa339 9 3IgTE A=

MM el el NN ON O BT

LA L

0.129
0,200
0.215
0.172
0,168
0.172
0,162
9.199
0.195
0.127
0.15%
0.19%
6.170
0,164
¢.161
0.2L5

0.167
0.2u5
0.22;
0,209
0,150

n.640
5.184
3.016
b.160
5.728
1,072
4.696
5.000

A B B B AR
LR - ¢
gm\gggr-‘

o nN

.
an
[
[}

v
'§
IR de e e b e B N

wEma
Llink
E2R%

2

average = l.560

O TA e B

0.255
0,332
0.50L
0,372
o.L38
O.312
o.ulb
0,550
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tecrze snd Corrina Lakes, t¥o small northern Hisconsin lakeg
cantainine resident populations cof perch and bass, wers stocked

with younz muskellunge {Z5ox zasjuinongy jmmacelatas Farrarc).

Within 2 year after the introduction, the perch population in
Gegrge lake decreased fron about 3:,000 indivifuals to 2 density
rhich ®as too low te estimate. In Zorrine lake, three years

lapsed hefore a eorparable reduction oecurted.

Tha zrowth rate of one- and two-year-oird perch increased a“ter tre
reducticn in the nuckter of perche The length-weight relationship,
as analyzed by an analysis of covariznee, remained unchanged.
Population levels o lar-eznuth bass cecreased Tecruse virtually

no small bass survived to the third sumwar of 117e, althouch

good nugbers of fry were gbserved in sost yeaTs.

Dyring the study the population level of seallzouth bass 1ncrsssed
siznifieantly because of a net increase in recruitment, although

no rich year rlasses ware chasrved.

The differsnce in the response of the pooulation levels of large-
mouth and spalisguth bass appears to be related o a diffeTence

in the schooling tendencies and the habitat preferences of the young.
Yaug largemouth bass schosl near the same type of habital - usually
vegetation - which is preferred by mskellunge, while voung small-
mouth bass scatter over santdy and Toeky sreas.

Little change in the erawth rate ane the length-weight relatianship

of gither smalimsuth or laTsemouth bass ccearred after the redustien

in the numbatr of perch.

8,

lu.

i3

1231

About 257 of the cuskellunge stocked in the spring in Jearge Lake
was unaccomted for after one and a talf months, but there was no
evidence of a similar high, lpitial mortality of the rskellunge
stocked in the fzl} in Corrine Lake. After the initlal loss, a
Telatively constint annual mortality rate of 207 to 252 was observed
in both popuiationg.

The eourge of events which fellewad the introduction of the predator
1s discussed in relation ta a postulated cycle of abundanes of the
parch.  For so;e intervals within the siudy it was possible ta
compare quantitatively the decrease in the abundance of the prey
itk the production of the predator.

Large young-of-the-year muskellunge gain apzraximatzly one gramz in
naight for each 2.72 grans of fish eaten.

The cycle of sparmatogenesis inm the meskellunge is described ang
compared to taat in the northern pike.

The relationship of tester waight to total body weight is deseribed
by tho equations: T(testes wi. in g.) = -26.52836 + U.0146h X(body
wt. in g.) for the xuskellunge and ¥ = U,19720 + 0.02146 X for
tha northern pike,

After the comleticn of spermatogenesis and belore apawning, the
denaity of spermatozoa in the testes is 3.019 x wn__.o sermatoroa
per graz in muakellunge and 3.336 x whsuun.dmoouum per graa in
northern pike. hithin the lobules of the testes, the density of
mature spermatozon is sbout 5,131 x 1018 per fl. in muskellunge

snd 1.560 x 1010 per zl. in narthem pike.
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Tabls M: Calculated mean length (¥}, variance (52} and 95¢ confidence
interval (togex) of untugeed smeilmouth bass in George Lake
at the time of anmius formaticn, before and after the
intreduction of the ruskellunge.

Table F: Calculnted xeen length (X}, varisnce (22) end $5% confidence
interval :wmnuv of largemwuth bass in Gecrge Lake at the tine
of anmilus fcrmation before and after the introduction of tha
muskellonge.

Parked of Ghaervation
Peariod of Observaticon

Pre-tregtiment Post-treatxent

2 N = Pre~treatment Post=trestmant
Age Yo, [ x ¥ tpcs Nou 8 b3 A )] -
— — oE — 5e2 Age Mo 52 z i togey Ko, a? 2 2 tgsay
1 L2 284.,3 8z.B0 * 5.28 B B/h 70.95 2 L.98 -_ -
2 3 H15.6  159.60 & 11,2 9 1058, 1B1.11 i 25.01 1 & 5%.0 B9.69 2 1,70 Lo 153.2 93,15 *  3.96
3 A U5z, 21248 = 13.97 13 2033.7  231.% 3 27.2% 2 &9 26l.2 153,98 ¢ L.58 Lb by 15580 & 5,53
L 23  1%1.9 2L6.b3 & 17.20 20 196.2 266,65 = 1B.1k 3 53 Shhad 202,00 % &.g3 38 L79.6 2188 2 7.19
5 17 1793.7  R6%.06 t 2,78 2k 12h6.5 2939 2 16407 b 25 722.2  250.96 % 11,09 x 7i7.h 265.50 1 7.22
6 1n 1378.9 295.55 * 2L.9L 2h h32.7  A1,.5% : 15,99 £ 15 1122 295.53 : 1B.56 19 725.7 XL.Bo * 12,99
T 07 IN7.3 3L 2 33.57 20 lhk3.r 3X.95 * 17.78 & 1 1020,1  35.0% : ozle 10 Lel.g 332.20 T 2396
B 5 MI7.T WB.20 2 L7.72 L 1650.6 W20 : 2306 7 1 1685,2 3IW.00 2 3I7.63 7 Bh5.3 8,60 2 26,89
3 2B63.0 378,00 % 132,93 1 wah.? WS.63 2 2.0 8 3 250.5 14,33 * 39,32 6  1U93.h  Bh.oo * 10,5
1 - - - - 8 1Bs6.0 35162 36,12 s 3 $0.5 L3X.313 * 2.6k 2 148,00 L2000 1 US40

10 3 212.5  LL2.67 % 3b4.22 - - - -

Table L: GCalenlated mean length (%), variance {82) and 95f confidence
interval (togey) of untagged largexouth baps in Corrine laeke
at the time of anmulus formaticn, before and after the
introduction of the suskellunge.

Period of Cheervatlcn

Pre-treatrent Papt—treatment
Age HNo. 82 X : tooes Ho. 8l 5 * tonsx
127 27,7 1948 2 L.kY - - - -
2 27 586.5 151,85 * 9,58 - - - -
3 a7 85¢.6  19L.LE ¢ 11.60 - - - -
L1 1933.6  239.26 2 15.50 1 Lké,3  222.h2 * 19.5L
5 ¥ 1132.6 297,11 & 25.87 10 615,86 266,70 & 17.75
6 7 13635 33686 * 3,15 10 1261,1 309.00 * 25.00
7 5 1163.7 1,80 & L2.3§ L 2035.7 M350 T TL7Y
8 2 98.0  35h.OO0 2t BE.SL 4 98B.3  379.%0 @ S0.02
g - - - - k! 276.5 L1167 &t Li.a
10 - - - - 2 761.0 L2k 5SG % 247.56
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Tavle ¥: Calculated mesn lergth {%), variance (82) and 95% confidence
interval {tggsg) of yallow perch in George Leke at the time
of anmilue formatien, befcore and after the Introduction of I -

the muakellunge. -

4 & v

c 12 i

Pariod of Observation 7 3 an

= ] a5

Pre-treatasnt Fost-treatment & a :

1 k] z

Age Na, a? z t iggex Ko. 8¢ x 2 tgzex ese. -
1 3 33,1 55,35 ¢ 21 L2 127.0 62,02 2 3.7
2 17 146,29 BL.5h & 6.28 7 129.2 93.13 ¥ 3.315
3 6 115.8 1k.63 & 11.20 1l 18%.8 122,78 % 7,95
h 220.7 145.00 t 23.64 8 360,72 1358.50 % 15.65
5 - - - - 5 75.6  161.20 : 10.81

-
"

1 .
= - 23122 7
& a P 13
B 0 VT i
’ M Py | =
2 e T - K
£ LT .
3 3 A
- 2 ER PN z

Toble O: Calculpted mean length (%), variance (a2} and 95 confidence 4
intervel (toseg) of yellow perch in Corrine Lake at the tios
of proulug formation, before and after the intreduction of
the muake]llunge.

R A ) ennihs

Pericd of Cbservation

Pra-treatment Past~treagtment Taggrd ass

Age Yo, a2 i 2 toeek Ko. 52 3 t tpgex i =

3 210,45 56
1 50 L6B  67.64 f 1.95 3\ o0 65.68 & 2,86 3 23 sariq 5
2 L1 13,2 10361 2 3.60 39 72.5 92.97T & 2,76 H an 273.5 15
3 3 132, 129.70 = Lol 15 285, 124.20 . 9.39 £ 33 % e
B » 1543 w537 & 5.2 9 S60.2 15L,77 * 1B.% 7 21 335.1 i
5 20 197.  163.40 2 6.58 11 2B6.7 160,45 & Li.la 2 10 343 ¢
§ 1 271.0 172.82 * 11.06 15 132.7 1740 & 6,38 5 7 377.2 c
7 2 BOg,0 162,00 % 254,12 9 151,77 191,30 :  9.78
8 - - l - 3 1072.0 167.00 : 61.3




Table S¢ Frequency of occurrence of lood ltems in the stosmachs of
muskellunge in George 2nd Cerrine lakes.

GEORGE LAKE
19! 1359

Yumber empty 27 13
Rumbar containing food 18 [

Table T: Frequsncy of occurrence of food items in the stomachs of
largemouth and smallmouth bass in George and Corrine Lakes
during the sumwer of 15CH

OEOROE LAKE CORPINE LAKE

Seallimouth Basy Largemouth Bass latrgemouth Basa

Nugber empty 26 15 2l
No. containing food 41 20 21

Fozd Items I % f %

Parch
~ fingl., & yrls.
- larger

KO
W
()
2

Eargomouth Bass
= fingl. & yTls.
= larger -

-
A
(=5

.
a

1

[}

Smailmouth Basa
- fingl. % yris. - - - -
- larger - - 1 13

Unidentified fish 3 15,7 1 13

Ccleopters
- adult 1 5.6 - -
- immature - - - -

1

[}

Food Iteas [ 4 1 [4 # f 3

Fish
Perch
- fingl. & yrls. 20 2h.7 -] 30.9 ? 3.1
- larger - - 2 0 2
Largumonth Bana
- fingl. & yrls, 11 11.6 7 5.0 ] .3
= larger - -

Unigentifled 15 1d.5 3 15.0 2 95

Crustacens

Insects — adult
Odonata
Colmoptera
HemiptaTa
Rymonoplera
Ephazmeroptara
Diptera
Unidentified 1

Inzects - Lmmature
{donate
Coleoptars
Ephemeroptera
Mptera
Trichoptera
Unidentilied

Amphipada
Dacapods

r
]
1]
1

1 -
] wn
v
o
[T |
h
1 w i
h
L

1 MR RE
1
1
A o
=
N
@

LN |
Y]
¥
o

(=3
o
h

o
Lk |
=

B

5 mrmnnerd
A
.
W
'
i
)
t

o
~
A

o
-
[
‘A
.
[=}
-
e
.
o

¥nlluscs 3 3.7 2 10.0 - -

Annelids 3 3.1 - - 1 L.3




4 ight and length and assoclated statisiies of ths
fable v M“””nﬂmnmmn n”_unﬁ.”nn in George Lake from 1954 through 1940.
Mean Length
Weight TBEn TaNgH F] P
Ha-date ¥o. (2.} {m=.) {ma. )} s oo¥x
1956
12 90 266 2Lk - 287 23 4.5
_mq:uwnm 61 - 292 170 - 353 129 m.,m
% usly b 12k 8 223 - 358 139 S
1957
2 288 koo A8 - k1Y 1382 13.5
% Tem  # 7 L6 357-M83  Lhke 1502
12 July 20 318 haz 353 - kb 1815 17.5
6 Aug. 28 351 L20 IS - 549 2010 16.%
22 Aug. 17 L9 451 323 - 607 5310 um-m
19 Oct. 6 i» 435 Lo& - b0 67 5.8
1958
8 Lk 35k - 563 &06Y 26.1
.._Mhm- Nw Ww LEL k1o L22 - g4 1805 23.0
6 July 18 LLs k77 L2y - suE u_.:_w 19.5
20 July 18 £ Lr? L2l - 563 2L0% 225
10 Aug. 13 a2 508 437 - 566 2798 28.8
1959 8
23 Ma; 1 790 £hl L9o - cBS 773 16.
A S <+ G5 Lgs - Soh 933 28.3
22 Juns 2 755 5k7 L9s - 410 1358 28.45
AN A
& 11 803 - 17,
wm >ﬁ 5 880 c66 5ht - 405 £l 25.9
1960 o
6 J ] 21 568 o - 628 1338 38.
mm _-H 5 8¢l 560 536 - 5BE 535 2.7
15 July 5 199 =7 533 - 587 wr mr.nm
8 Aug. 3 9ks 593 SBhL - 802 B1 22,5
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Table ¥: ¥ear waight and length and gssociated statistios of the
muskellunge captured in Corrinm Lake from 1557 through 1560.

Length
Mpan
Jelght =ean range
Wd-cate No. {2.]) (zma) ?E.mu aZ togag
1957
2l June 1y 111 293 er? - 111 261 Bz
b July 20 11k 296 278 - an 215 6.t
1958
iy ¥ay 35 182 51 13 - 3o 279 .1
2} June a4 209 367 331 - LoS 338 8.4
8 Juy 24 26¢ 382 3L3 - L48L a8 15.07
2l Juiy » 289 Lo8 37 - L8& 1268 12,72
9 hug, 20 k2 Lig 336 « 580 232 21.11
21 Amg. 30 313 Lol b5 - kel 9LB 11.00
7 Sept. 22 323 g A8 - hey 558 13.22
1959
23 May 1% 358 423 396 - 1,80 590 il.70
T June x 451 L1 395 - 604 2378 16.70
23 June 22 425 L1 371 = LB? a7h 13.10
23 Aug. 12 61L ko7 L33 - 631 239 9.83
1960
21 June 8 923 Sha Lhé - &0% 3208 L8,0
10 July 6 my - SRS Log - 818 i£940 10,28
17 July 7 1341 £91 LBO - 852 1772 123.18
17 Aug. 5 - <69 558 - 635 109¢ .13
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