
Originalt Am• Fish. Society 
cos Fish Division,._----

= 
f;epar--:_d for Trans • .AJn• Fish. Society January 2}, 1948 

Report No. 1145 Institute f'or Fisheries Research 
th• nttt ot gronh an.4 ••• .-atlo tw anu. JIS.OblgM tla•• W. c. Beckman 

Education- Game 

1'1111- C • ._laaia 
lli•ldlU hp8naen, of. o.-..,.t1a3/ 

..,_ .W*• .JQ.ohlgta 

lb.• ....... , •• ,. .. ,. tht ... 1 .... , ..... ,. 1• ,.. ........ ,., ...... 

Jliohlpa An••• the l>l•cill ,i..1llll• 1!•. ••.,~J, Jtllow ,-.h 

,, ... na-....--1, ,...,1d ...... ,~. ·. Gek••>·. l"OOlc -·· . ,~hlgltw, 

!.• t!l!JWu,). --~ ltlaG .... '8!!.t•i!S- •-W.•2- •llan'1t. 

ltluk ,_.. (IU.tir!I'-"'• !:. 4ol~'}2,, .ad the bau on.ppie (P.,..u 

~••)• Jc• wn , ..... _. tw lf,11J -,.,ana. oa>.1 w. 

·•l•• • ...._ •--J.atet - 4~t la #°"'11 n.1Je. ,.. -.1. 
,eil• ·••h -- 1llOJ'e n.picD.7 .... ua 111- •1••· .. , --- •l• .... 
••• .... -...1a-..tl7 luger tbU the 1 .. 1 .. ot een..,-..u, ..., • 

. ,_ ••'"-• tor -.h et the •peo1•• alto J.• ,..._.... •• ,-oet. 

•a• ot .1 .. vvitt fr• Jt ~••' la th• ,-11• ,-oh to ,a ,-.._t 
tor ,i.· ,_.,klu•etll u.t 'blaok onppJ.e. 

W.lgln1 tor ... hot the •ge-croup• WN oalo11la.tM tr• the 1~11-

•ish' ..... , ••• 

the tiobigall lut11an• for Pt•Jaw1n hf....-.h u.• na eollNtag 

Wona-tl• - ,_ .... lllporiaa' PM ... pan ft••· •uae• l,Jl. In• 

•l-4 la 'llh• •'Ml'ial• --• Jllt;Jl7 thouau1 o,r ooal• 18al)lM• nth r••_.,• 
'\..., ... 



• 

et 1....-., 'ftl&", . ..._ .. •a tflt _., at the tla••• · tbt• pap•,. «.&lit 

with ti.ap 4etvma._1_. fr• t.heu --,1 ... 

Awnc♦ ala• t• ,_. 'Nl'I._. •.-er•• 
J.p invatnatl-.....,.. -• fr• ---~1• auapl•• d 15,ffl 

pae au ,- ff.th... he •wa ..-1•1 •~.U•i Wff tn blup.11,., 

pll• peNh, ,-,ldu-4, nu .... ..,. .... '1a•k -··· w, .. 
amll blaek baa•• • \Ile llaolt on,ple. the ...,l•• __.. i;aaa .., 

the 1--- ~Ol7 }'NU'tte■ ot tile J:utitvk,. bJ' a-.a1 fll wrl...,. of 

,ear, 1ae1u1na p,11 ... •t ..... 1 ... ·•••11 al•••• ••tu•• ,,_ .,.. . m, 
•'•• llM.. ,_ Id U.-, ._. ample& ww• tu•JJJ .-.. 1-oan1 eldb 

fNm •toll•• a4• bf ,........ r.Jce• Ir• ._11 Jllri• •t the ._.. et· 
. . ,. ' . .. . , . , 

_tioldgla ..... ,..,,.... ..... ta th• •• u ... ,1... -- el .the • ..,,. 

. ...... ••llffl-4 .._ • ._. JiaJ u.11 O.toltW, \N,_ ..., Math •f '\he. 7..-
: .. ' '. ' ·. -· .. ,, ....... 

TM aoal• --,1. •• • ....,... t, .. •• •1'• ot ._.,. n.a, ~ ._ 
low tu la'left.l 1111.•• atreotlJ _... the •tar.a.ra1 na. th• ual•• 

' . 
,I. '· ' 

wwe plue4 ta naadU4 ••le MWl•Pff ot the Inrit'tat• with ,he . 

•• • leagth, wt.p.t, ••• date ot ••11..tla ••••• • 'Im• nnlop•• . . 

la the la'bora'6rf ~ ••1•• 11V• olaa.« D4 .-,~ oa cl••• au.«., 

1a a gi,.eta-gel.a'\la ·· •Nl•• thttf wve ._.,. .. • a mi.-opro,1 .. tion 

apparah•• th• t.&" .._. ••••••-• uul \u data r•••r4e4 • ~ 

anal71ia ear41 tor later -.btalattoa. fh• ... ,1•1 ,.... tirn ••rn4 
)J age-gN\lp, tMa bf ate of oollN'U.oa. ••• uut •4• - 1tf l•ph. · 

fhia proHtllll"e tae1U.ate4 tvtaer •~uq of the .....,1.,. th• ap of 

\1- fiah la giwa aa the aualtw ot. UUl\111 pr•aa.t a "11• HAlM• bu 

a ttah t.». ag.,.pwp Ill .....U. ha._. thr•• u:o.u'll preaea'I; on the 1eale, 

plua • ft1'71ac ..._, •t ..-g111a1 powtb. 4-peadtag v.poa th• ,_. ot 



• 

J-.r 1a 'ldd~l1.1t was caught. la orifl" t~ keep ooa)U'1aou oa • ealea-... 

,-r baaS.1 t).• author i.atdprete th• •&e at the ti•h•• tit.ken 'beween 

Ju-.ey l an.cl tu time d auldu• fontatioa 1n the aps-ing •• though the· 
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Three rroupings ,i,0NJ made for ·t;h0 sp0cics in eaob. zone ... m.ale., :1.'eme.le 

8.Yld sex unknovm. T~hcn mm.--e them one colloction was availe.bl0 i'ro.c1 a lake 

~Ghe o..vorage size of' each age-group was determined as the w0igl:rbed averugo 

o:f: all coll0c"iiions :1:'rom ea.ch lake., To olYbai.u tho average size :fo1~ ee.ch f1GO• 

g:i.~oup from r,11 lo.lrns ·i:;ho simple e.verage was ta.keno 

'l'he female yellovr perch -were consistcn-bly larger tha:n. ·the males of corres ... 

ponding age., while the m.ale rock be.ss were larger than -'ch.0 females. This 

phenomenon has been obsei·ved by other work01~s f\.1;:• these sa:me species {Ilile, 

194.li :Gdtly nnd Ca.rlrm.der., 191.:2,; Sclmeberg;or, 1935.; Hile and Jobes., 19-42). 

For a general growth CU!'Ve, such e.s those proi:;errced in Figm:·es 1.7, the se:teG 

were comhi::1cd (including fiGh for which the ser. was u..-riJ.r,_11.own) to give a single 

curve. Tl3.blos 1 ... 7 present the da·ca for• ee.ch sex n:ad i'or the sc:rns combinede 

The ·weights given in '.!'ables 1 ... 7 were ce.lcule.ted from the leng-th-woight eque.tions 

do:rived for those species in an eurlier study (Beckman, 1948)., 

Ca:n.parisons,we1"e msi.de be-b.1reen the sronth made in I:iichig;a:n ,·m.tei~s 111ith 

·bhat mo.de in so,no of' thGi othe:r states., As pointed out em"lier some of the 

dii'feran.ce 5.11. g;rovrth r,ta~r be a.·bt1•ib1.2ted to the i'aot tha:'G •i:;he Michigan average 

is b&.sed upon actual le11gthz e.:i:; ·bi.'lle or capture and not upon the ce.leule.ted 

lengt;hs at the end of' the growing season as vras the ce.1so vdth rm:my o:f.' the 

averages repori;cd in ·i.;he literature. '.i.'ho bluegill in I.Iichigan grew at a x•a.i:;e 

comawho.t slot'J'e!' than th.a'i;; ropo:rtecl i'or other states; :Eor e:mn1plo, bluegills of' 

e.ge ... g;roup IV viere 6.6 i:nches in ·bo{;al length whereas they avo:ro.god 7 o2 inches 

in lntliana (IL:tr;ker 11 19Li2)., 608 inches in Illinois (Bennett, 1945)., n11d 

7 .2 inchos in Eiinnesoto. (Eddy o.:o.cl Carla11de1·, 1942). A similar situa:bion was 

evidenced by the ltu:•r;er.10uth black bass; age-group III averaged lOoO inches 

in total length in I:1ichigitn:, 12 .. 7 inc hos in Minnesota. ( Eddy and Carlo.ndor., 

1942L 12.,5 inches in Hisconsi.'1. (Be:anett, 1937)., und 10.8 i:nohes in Con ... 

necticut (Tiebster:, 19~.2) o 
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Table 1 .... Tha average size :for the various age-groups, tho calcule:tod 
wei[£;ht., and the se:x rat:i.o for the bluegill in Hichiga..n. 

(Based upon 8.,159 specimens from 153 lakes), 

llumbar Total Standard Calculated 
of length length weight Parcentag;e 

A_g_e-group So:it __!p_ecim.ens (inches_) (mil.limeters) 'puncos) of males 
Lie.le ••• ••• ••• • •• • •• 

0 Fems.le ••• • • • • •• • •• & •• 

Both 13 1.7 33 0.03 4 •• 

rsale 118 3.6 72 0.46 
r Pemnle 130 3.4 68 0.39 

Both 470 3.1 61 0.30 

Ile.le 21:, 4.8 95 1.13 
II Female 253 4.8 95 1.13 46 

Both 91.d+ 4.3 86 o.a1 
l,fale 644 5.6 113 1.90 

III Female 698 5.7, 115 2.01 48 
Both 1,933 5.4 109 1.69 

l\.'.(ala 615 6.7 134 3.25 
IV :female 671 6.6 132 3.10 

Both 1.,774 6.6 132 3.10 

Viale 433 ,. 7 .4, 148 4.41 
V Female 487 7.3 146 4.21 47 

Both 1,308 7.3 146 !~.21 

i'Jale 305 7.9 158 5.41 
VI Female 409 7.7 154 5.01 42 

Both 934 7.7 154 5.01 

VII Hale 123 7.9 150 5.41 
I•'emale 222 a.3 170 6.81 36 
Both J-425 8.2 166 6.31 

Ila.le 53 a.3 170 6.81 
VIII Fomale 116 8.4 171 7.00 3:i 

Doth 260 8.4 171 7.00 

Hale 12 a.3 170 6.81 
IX. Female 40 8.8 178 7.87 23 

Both 79 a.7 .176 7.55 

Male 4 8~6 174 7.30 
X Female 11 9.1 184 a.69 27 

Both 19 a.9 180 7.92 
l'f!.8.le 2,520 .. . . • •• ••• 

Total Female 3,037 ••• ••• ••• 45 
Both 8,159 • • • • •• ••• 
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Tabla 2.-The average size for the various age-groups, the oal~ulated 

weight, and the sex ratio f'or the ycllmv parch in l'lfich:Lgan. 
(Based upon 7,314 apeeim.ens from. 198 lakes). 

Number Total Standard Calculated 
of length length weight Peroentaga 

Age-group Sex specimens (inohas) (millimeters) (pounds) of' males 

I\iale •• • • •• ••• ••• • •• 
0 li'emale ••• • •• • • • ••• . ·• . 

Hoth ••• ••• • •• • •• • •• 

Male 189 4.5 97 0.56 
I Female 208 4.6 99 0.60 48 

Both 596 4.1 88 0.42 

l\'iala 535 5.6 120 1.09 
II l~emale 813 6.1 131 1.45 !µ> 

Both 1,576 ,.s 125 1.23 

i;l;ale 701 6.o 129 1.38 
III Fe-i:r.ale 1,008 6.7 143 1.90 41 

Both 1,969 6.4 137 1.66 

Illa.le 456 7.1 152 2.27 
r.v Female 7~ 7.6 163 2.82 38 

Both 1,;90. 7 i::-•';) 160 2,70 

Male 292 8.2 176 3.56 
V Fema~e 496 a.7 187 4.27 "57 

Both 856 8.5 184 4.02 

Male lLiO 9.2 198 5.11 
VI Female 266 9.6 206 5.75 34 

Both 455 9.5 205 5.64 

Hale 76 9.5 205 5.64 
VII Ii'emale 146 10.7 231 a.22 34 

Both 246 10.4 225 7.55 
. 

1.lale 41 10.1 219 6.95 
VIII Female 109 10.9 236 a.71 'Z/ 

Both 155 10.8 23;5 a.47 
}fale 11 10.9 23~ a.71 

IX Fwm.ala 47 11.4 247 10.o6 19 
Both 59 11.3 245 9.81 

l.iale 3 12.0 259 11.62 
X Female 10 12.0 259 11.62 23 

Doth 14 12.0 259 11.62 
I 

-I Male 2,Lil-14 • • • ••• • •• 
Total Female 3,853 ••• ••• ••• 39 I 

Both 7,314 • • • .... • •• I .. 

I 
' 

l 



Te.ble 3.-.. Tho airerage size for the va:rious agc .. groi.ips., the calculated 
weight, and the• se::i: ratio i'or the pumpkinsoed in 10:ichigan. 
(Bt.sed upon 3,534 speo:Lmens frrn,1 182 lakes). 

i-------------------------------------------~-
I 

I.... 

0 

I 

II 

III 

IV 

V 

VI 

i!II 

VIII 

Total 

Sex 

Hale 
Female 
Hoth 

I.Iale 
Female 
Both 

I,'iale 
Female 
Both 

Hale 
F'emale 
Both 

Ha.le 
Female 
Both 

Ha.le 
Female 
Both 

iHale 
Female 
Both 

Hale 
Female 
"i3oth 

i\Iale 
Female 
Both 
:tr.ale 
Female 
Both 

Humber 
of 

snecimens ... 

10 
2 

20 

180 
133 
494 

481 
435 

1,224 

269 
265 
681 

180 
154 
455 

105 
89 

231 

38 
37 
77 

7 
14 
26 

l,:354 
1~229 

Total 
length 

(inches) 

2.1 
2.2 
2.0 

5.2 
5.0 
4.9 

5.9 
5.9 
5.7 

Standard Cnloulated 
length weight 
(millimeters)___ ( OUE;cas) 

43 
45 
41 

57 
65 
59 

S7 
85 
82 

lo6 
102 
100 

120 
120 
116 

134 
134 
126 

139 
141 
139 

147 
149 
149 

0.21 
0.35 
0.25 

0.92 
0.85 
0.79 

1.7:3 
1.52 
1.l.1-3 

2.58 
2.58 
2.31 

3.63 
3.63 
3.00 

4.21 
h.33 
4.21 

4.90 
5.17 
5.17 

7 .4 152. 5.43 

Peroantage 
of males 

s; 

46 

53 

54 

54 

50 

a.4 172 a.11~ 33 
1 .a _ 159 _, ___ ._6_. __ 3_1 ____ ·-·--"---
• • • • •• ••• 
•• • • •• .... 52 

3,534 ••• ••• • •• 1--------------_;::;..:-::.:~------------------·------ - ... 
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Table 4-~-The average size for the various age•i:_,Toups. the aalculated 
111eight, and the sex ratio fer the rook bass in 21iohigan. 
(Based upon 2,466 specimens from. 126 lakes). 

_____ .. _ 
Humber Total Standard Calculated 

of. leng;·th ler1gth weight Percentage 
,Ag(:i-n;roup Sex ,!),pooim?.llS _Jin.2k.e.s) (millimeters) (ounces) of malas -~ .,. I..,. • """ 

1la.la ••• • • • ••• • •• . ... 
.0 l•'ernale ••• • • • • •• ••• . •.. 

Both 17 1.5 30 0.04 ••• 

I,Iale 39 ,.5 71 0.52 
I Female 53 2.6 50 0.20 

Both 176 3.2. 65 o.42 

L\.ale 107 4.3 86 0.93 
n l<'ema.le 69 4.5 90 1.06 61 

Both 348 4., 86 c.93 

He.le 186 5.4 108 l.83 
III F'emale 204 5.2 104 1.66 48 

Both 498 5.2 104 1.66 

iilale 234 6.6 134 3.21 
IV li'amale 292 6.2 126 2.93 44 

Both 630 6.2 126 2.93 

Hale 125 7.5 152 5.10 
V Ii'emale 162 7.1 144 4.33 

Both 338 7.3 148 4.71 

Lia.le 76 8.2 166 6.60 
VI Female 82 e.o 162 6.14 48 

Both 183 7.9 160 5.92 

Hale 56 a.9 182 s.66 
VII Female 63 a.6 174 7.58 47 

Both 129 8.8 178 8.11 

r.i:ale :,a 9.5 194 10.48 
VIII F~male 50 s.5 173 7.27 43 

Both 92 9.0 183 6.86 

IX Na.le 16 9.5 190 9.88 
Female 24- a.6 174 7.58 40 
Both 42 9.9 202 11.82 

Hale 6 10.4 211 13.58 
X Female 5 10.1 205 12.34 55 

Both 13 10.5 213 13.83 
l'.'iale 883 ••• ••• ••• 

'l'otal Female 1,004 • • • .... • •• 47 
Both 2.466 ••• ••• ••• -·-
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Table 5 .... The a:verag;e size for the various age-groups., the calculated 
weight, and the sex re.tio . for the black crappie in Hichig;a:n. 
(Based on 1,323 specimens from 84. lakes). 

-- ---
Numbei,. Total Standard Calcula-tiec1 

of length length Waight Percentage 
Age-g:rou1:> Sex ~ecimens J_inches)~ ,(m~l~et~) (ounces) of' males -

l\Cale ••• ••• •••• • • 0 ••• 
0 l•'em.ale ••• • • • ••• • •• • •• 

Both ••• ••• ••• • •• . ... 
hala ••• • • • ••• • •• • •• 

I Female ••• • • • ••• • •• • •• 
Both ••• • • • ••• • •• • •• 

Lia le 205 6.5 131 
IX Female 161 6.3 127 56 

Both 430 5.9 118 ••• 

£/iala 122 7.8 157 
III I>'em.ale 124 a.o 161 50 

Both 336 a.o 161 ••• 

Hale 102 a.9 179 
IV :Fec1ale 66 9.0 181 61 

Both 253 9.0 181 ••• 

Ih:ale W+ 10.0 201 
V 1i'emele 61 9.8 197 

Doth 143 9.9 199 ••• 

l'.ie.le 31 10.0 201 
VI Female 45 10.9 219 41 

Both 113 10.7 215 ••• 

l'.iiala 10 11.1 223 
VII Fo:malo 21 11.0 221 32 

Both 40 11.3 227 ••• 

He.le 0 ••• ••• 
VIII Female 4 10.6 213 0 

Both 8 11.6 233 ••• 
Ee.la 513 ••• ••• • •• 

'.l'ote.l Female l.i.84 ••• ••• ••• 52 
I Both 1,323 . 0. ••• • •• 

·1 
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'£able 6.--The average size f'ol" 'bhe various age-groups, the calculated 
weight, and the sex ratio for the largemouth black bass in 
I.Hchigan. (Based on 2,307 specinens from 175 lakes). 

Number Total Standard Calculated 
of length long;th weight 

Aga-grou,P Sex specimens (inches) (millimeters) (ounces) 

l"iale 4 3.6 76 0.35 
0 Female 6 3.7, 78 0.39 

Both 174 3.3 71 0.28 

ma.le 77 6.3 130 1.ao 
I Female 67 7.1 148 2.61 

Both 321 6.l 127 1.65 

:Male 139 9.0 190 5.58 
II Fame.le 142 a.a 186 5.1a 

Both 419 a.1 184 4.91 
Tia.le 169 10.5 219 s.30 

III Female l,63 9.7 205 6.95 
Both 505 10.0 211 7.53 

J:/iale 92 11.4 240 11.14 
IV Female 112 12.1 252 12.78 

Hoth :,68 12.1 252 12.7a 

Male 74 13.3 280 17.64 
V Female 70 13.6 284 18.31 

Doth 285 13.7 287 19.01 

Nia.le 25 14.7 309 23.70 
VI Pamala Zl 15.1 314 2!.}.87 

Both 111 15.1 314 24.87 

i'Je.le 10 15.7 329 28.60 
VII :Perna.la 15 16.7 358 36.82 

Both 71 16.1 3L~8 34.71 

Male B 17.1 362 3a.7s 
VIII Female 9 19.0 402 50.83 

Both 33 17.7 372 42.04 

1:lale l 18.0 389 46.76 
L"t li'ernale 5 17.7 "572 42.04 

Both 20 17.9 386 46.29 
Hale 596 ••• ••• • •• 

Total Female 617 ••• ••• • •• 
Both 2,307 ••• • •• ••• 

Percentage 
of me.lea 

40 

53 

49 

51 

45 

51 

40 

36 

17 

49 
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Tabla 7•-•The avarage size ±'or the various age ... groups, tho calculated 
lveight a.nd the sex ratio for the smallmouth black bas.s in 
I.Iichir,an. (Be.sad 0:,,1 620 spooim.ens from 813 le.kes). 

--··--
Humber Total Standard Ca.lcul~.ted 

of length length weight Percentage 
1~ge-gro1:2., Sex sp~cimens (inches) (willimeters) (ounces) of males 

Nale 2 3.5 75 0.34 
0 F'emale 3 3.2 68 0.25 40 

Both 33 3.3 71 0.28 

l'Iale 20 6.3 130 1.94 
I Female 13 6.3 130 1.94 61 

Both 53 5.9 124 1.65 

I.~ale 40 9.5 196 6.70 
II Fornala 30 9.6 198 6.81 57 

Doth 95 9.0 189 5.78 

Ma.le 51 11.2 233 11.1, 
III Female 53 11.2 233 11.13 49 

Both 158 11.2 233 11.13 

Eale 48 13.6 283 20.02 
rv Female 62 12.8 265 16.45 lil~ 

Both 128 13.3 278 19.12 

Viale 28 15.1 315 27.72 
V Female 40 15.0 312 26.79 

Both 79 15.0 :;12 26.79 

!.1ala 14 15.7 :,30 32.27 
VI Female 19 15.3 318 28.80 

Both 45 15.3 318 28.80 

Male 8 16.7 348 3s.04 
VII li'emale 9 17.0 354 40.12 l!-7 

Both 20 16.4 339 34.93 

1TIII Nale 2 17.4 361 42.43 
Female 6 16.9 353 39.90 25 
Doth 9 16.8 351 3a.i1 
he.le 213 ••• ••• • •• 

Total Female 236 ••• ••• • •• 47 
Both 620 ••• • • • ••• 



The sma.llmouth black bass in :achigmt grew e.t a rate about equ9.l 

to that exh::tbited in 'cfisoonsill {De:rmGt·b, 1938) an.d bettor than those 

reported from ::.,a.ins ( Fuller and Cooper, 191~6) and Corm.ecticut (Webster 11 

1942), but ag,ein ,;nlre behind those from. T.iinncsota ( Dddy and Car lunder., 

19Li2). Age•group III in i.'lic~lig;an uve1•rtg0d .11.2 inches in total len;~:th, 

those from !7ai1J.e, 7 .8 inches; Conrrnc-l:;icut., 9.5 inches; .;fisconsin 11.4 inches; 

and Viinnesota, 13.0 inch0s. 

'l~he yellow perch also were slower groi:rius th~n ·chose r0Jported from 

Connecticu·c e.nd /d.11..'<'l.asota vrhe:re a total le:o.g;·bh of 7 .9 inches vms re

ported :f'or ago-g1~oup III (i<!ddy and Carlancle1•., 1942; Ue"bstor, 1942)., 

't'.iharcas e.ge-group III in Eicki.ti!m averaged 6.4 i..'l'lchos. For oom.parisons 

betvrnen ·bhe rock bass, black crappie and pumpkinsoeds only :t'iguros from 

i'lhu:i.·asota (?ddy v.nd Carla.nder, 1942) covered o. suflioicnt nm1her of' 

·vr::>.tt'c,rG 'to give comparable de.:ba. In ea.ch species the growth rate was 

Sex Ratio 

Sex date. were Ei:vailable for 12,,985 of the fish for which age 

determina'Gions vmre made. Tables 1 - 7 presen-b the numbers of each 

sex and tho percentage of males for each e.ge-~;roup. The senora! trontl 

was tov.re.rd a decreased percentage of males ,;;ith increase in age. For 

all a.e;es cm,1.bined tho :rellow perc;:~ lu,,.s che lmvest perc0:nta.g;e of nales 

(39 r;srcent). 'l'his phenomenon has been noted by others (:Joller, 1938; 

Hile o.nc3. Jobes, 1942) v1ith -..--aryin2; .::,orcontages of rmles. 'I'kw older 

age-groups had hir;hor percente.r;es of fe,nales. The purnpkinsoed and 

black crappie had the l1i1:;host percentage of :nales with 52 percent oach •. 

\ 
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