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Abstract

The amge. size for the varicus age«groups is presented for ssven
Michigan fishes: $he bluegill (Lepemis m. maeroehirus), yellow persh
{Pores 1 ens), pumpkinsesd (Lepomis gibbes ’[‘,rwkhn mblop
mﬁrh}. largemouth black bass Lmuywr\u nhog__gl, s llmowth
black bass (mrgytorun 4. dolomisu), and the black orappie (Pamoxis
m_mmumz; Agen wore determined for 25,723 speoimens. OUnly two
spesies showsd cansistent sex differences in growth rate, The female

ybliw pereh grew more rapidly than did the males, and the male roek
bass were emsistently larger than the females of ecrresponding s
Sex ratio for esch of the speoies alse is presented, The wémﬁ.
ugi of males varied frem 39 persent in the ﬁliu perch te 52 persent
for the pumpkinseeds and black crappie.
Weights for sash of the age-groups were calsulated from the lengthe

weight eguations,

Introdustion
The Miohigan Institute for Pisheries Research has been colleeting
information on the more important game and pan fishes since 1931, In-
oluded in the materials were many thowsands of seale samples, with records

ogy,
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of length, weight, and sex for many of the fishes., This paper deals

with the age determinations from these samples,

L“rgsc size for the various age-groups
Age dmﬁimttm were made from the 0“10 samples of 25,72%

game and pan fishes. The seven species studied were the dluegill,
yellow pereh, pumpkinseed, rock bams, smallmouth black bass, large
mouth black bass, and the black orappie, The samples were taken by
" the lake inventory parties of thcv Ingtitute, by means of variety of
gear, including gill nets of various mesh u;lu_a’. seines, fyke and trap
nets, and rod and line, Some samples ware takea by arul-omang olerks
from catohes made by fishermen. Lakes frem all parts of the State of
‘me‘him’ mn rum;n'mtod in the collections. liost of the samples
icro eelie«‘kﬁ between liay and Ootober, but every month of the year
was represented, |

| The scale saxple was removed from the side of the fish, just be
‘law the lateral line, direetly under the spiny-dorssl fin. The scales
were placed in standard scale mﬁiaﬁn of the Institute with the
data on length, weight, mex, date of ocllestien resorded on the envelope.
In the laboratory the seales were oleaned and mounted on glass slides
in a glyserin.gelatin medium, They wers examined on a miereprojection
apparatus, the agin ware assossed, and the data recorded on growth.
analysis cards for later tabulation. The samples wers firat sorted
by age-group, then by date of eolleotion, sex, and under sex by length.
This prooedurs fasiliated further study of the ssmples. The age of
the fish is given as the number of annuli present on the seale, Thus
& fish in age-group III would have three annuli present on the seale,
plus a varying amount of marginal growth depending upon the time of
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year in whiqh_ it was caught. In ordqrte Jroi_uy gmwisanl oan a_éaland_ag.»

youar basis the author interprets the age of the fishes taken between

January 1 and the time of annulus formation in the spring as though the

aanulus was eomplete on the soale margin. This virtual annulus 1s indi.
~eated in the age of the fish by an asterisk after the age mmber signi-
fying that the age given is sctually one year greater than the number
of visible anmuli on the soale would indicate.

No saleulations of length were mude from scale measurements in
this study. The author believes it bast not to use caloulated lengths
until sueh a time as the dodyescale relatiomship for each of these
sposies can be determined for Michigan waters. Present indicatiens are
that few if any of the specien lQoro reparted have a eonstant body-ssale
nt;e. A study now in progress will give the necessary information on
this relationship. In this paper, therefore, the average size for each
agegroup is based upon the lengbhs of the fish at the time of ospture,
Thus it may be that the lengths as presented are semewhat smaller than
the aetual IMB at the completion of the full years growth: This fact
may aseowunt for some of the differenss in growth between liahzgan fishes
and those reperted from other statex.

- In the preparation of the materials for this study the question
arose a8 to whether different regions ef the state might not have a
different rate of growth, Beckman (1543) in a study on the time of
annulus formation was abls to delinsate three sones within the State
of Michigan in which growth began on different dates. The grawth.rate
naterisls were separated on the basis of these three zones and the
averages lor each zone were obtained. Comparisons showed that no con-
sistent growth differences ocourred ma\ therefore all lakes were oom-

bined and ons average derived for the entire astate,

e
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Three grouwpings wore made For the species in each sonewwuale, femele
aud sex unlmown. When more then ene colloction was available from e lake
the everage sisze of each age=group was debernined as the weighted aversge

all collections from each lake, o obbain the average size fov esch &Ga
group from ell lekes the simple averapge wes taken.

Only two species showed a consisteat sex difference in rate of growth,
The female yellow perch were comsistently lerger than the males of corroese

ponding age, while the male rock bess were lergor than the females, This
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phenomenon has been observed by other workers for the

-

10lil: Bddy and Carlsmder, 19423 Schneberger, 1935: lile and Jobes, 1942),

™

Tor a geaneral growbth curve, such es those prosented in Figures le7, the soxes
were combined (including fish for which the sex wes unknown) to give a single
curve, Tables le7 present the data for each sex and for the soxes combiuned,

The welghte given in Tables le7 were calculated from the length-weight anetlonu

derlved {for these species in an sarlier study (Becluaan, lgﬂS),

=

Ccmparisons; were uade between the growih made in liichigan waters with

thet mode in some of the other states. 4s pointed out ea#lier sone of the
differsnce in growth may be atbtribobed to ths fact that vhe Michigen average
is based upon actual lengths at time of caplture and not upon the calculated
lengths at the end of the growing season as was the case with many of the
averages reoported in the literature. Tho bluegill in llichigen grew ot a rate
somewhat slower than that roported for cther statess for exmmpleo, bluegills of
age-group IV were 6,6 inches in totel length whereas they averaged 7.2 inches
in indians (ilicker, 1042), 6.8 iaches in Illinois (Bennett, 1945), aud‘

7.2 inches in Hinnssota (Bddy and Uarlander, 19L2). £ similar situstion was

evidenced by the largemouth bleck bess; agsegroup III averaged 10.0 inches
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in total length in Ifichigan, 12.7 inehes in liinnesota (Eddy and Carlander,
1942). 12,5 inches in Wisconsin (Beanett, 1937), end 10.8 inches in Conw

necticut (Webster, 19L2).
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, - ‘Table lew=Iho average size for the various age-groups, tho caleculated
weight, and the sex ratio for the bluegill ia Iichigan,
(Based upon 8,159 specimens from 153 lakes),
Tumber Total Standerd Calculated
of length longth weight Paercentage
Apo=group Sox specimens  (inches) (millimeters) (puncés) of males
inle sew v een '  een see
0 Pemnale e see seo one s
Both 13 107 33 0003 bee
liale 118 346 72 0.6
I Pemale 130 3.4 é8 0.39 L8
Yale 213 L.8 95 1.13
I Female 25% Le8 95 1.13 L5
, ifale 6l 5.6 113 1,90
131 Female 698 547 .- 115 2,01 L8
Both 1,933 Selt 109 1.69
Male 615 67 13k 3425
IV Fenmale 671 646 132 3410 L8
Both 1,774 6% 132 3410
Tale L‘.}B 7 o)-{. 11}8 )-.l-c )-l-l
v Temale 1,87 7% L6 Le21 Ly
Both 1,208 Te3 16 Le.21
Male 305 TS 158 5eli1
VI Pemale 1i0s 77 15l 5.01 u2
Both 93L Te7 154 5.01
Vil iale 123 79 158 Sell
Female 222 8.3 170 6.81 36
Both 25 8.2 166 6431
VIIX Female 116 8.4 171 700 31
Both 260. Belt 171 7.00
tiale 12 843 170 6.81
X Female Lo 88 178 7.87 23
Both 79 8.7 176 7455
liale L 8.6 17h 7430
e Female 11 Gel 18l Be69 27
i Both 19 8.9 180 7092
iiale 2,520 L 8se erse ore
Total Female 3,037 "ee vos con L5
Both 8,159 XX .0 see
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Table 2.~-The average size for the various age-groups, the caloulated
weight, and the sex ratio for the yellow perch in Hichigan,
(Based upon 7,31l specimens from 198 lakes).

Number Total Stvandard Calculated
of length length weight Percentage
Age=proup Sex specimens  (inches) (millimeters} (pounds) of males

iale ¢esa o e ene see seo

O Female eos o sse cas 'R

Both XX e sew aee see
tale 189 L5 97 0.55

I Female 208 L6 99 0.60 L8
Roth 596 Lo 88 0.2
lale 535 5¢6 120 1.09

11 Female 813 6.1 131 1.45 Lo
Both 1,576 548 125 1.2%
iale 701 6.0 129 1.38

TIL Fomale 1,008 6.7 143 1.90 1]
Both 1,969 6.1 137 | 1.66
liale Lis6 7.1 152 2.27

v Female 7h2 7.6 163 2.82 38
Both 1,390 7e5 160 2.70
Vale 292 842 176 3,56

v Femade Lgé 8.7 187 Le27 37
liale ) 914 9e2 168 5611

VI Fomale 266 G.6 206 575 _ 3l
Both L53 9e5 205 5.6l
iiale 76 Ge5 205 5.6l

Vil Femalo 6 10.7 231 8.22 2l
Both 2L6 10.4 225 7455
" lale L1 10.1 219 6495

VIl Female 109 10.9 236 8.71 27
Both 155 10.8 233 BeLi7

X Fenale L7 11.4 247 10.06 19
Both 59 11.3% 245 9.81
Hale 3 12,0 259 11,62

X Female 10 12.0 259 11,62 23
Doth 1l 12.0 259 11,62

liale eym-lb- see veo . see
Total Female 5.853 Xy see see 59

Both 7‘31}.]. XX XX XX
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Table 3,««Tho average size for the various agzc-groups, the calculated
welght, and the sex ratlo for the pumpkinssed in ichigan.
(Based upon 3,53l specimens from 182 lakos).

! Hunber Total Ghandard Celoulated
[ of length  length walght Percentags
\' Age=gronn Sex specinens (inches) (millimeters) (ouncas) of males
J[ Hale 10 2.1 L3 C.09 ,
| 0  Temale 2 2.2 L5 0.11 83
j Both 20 2.0 Ihi 0.07
iale 8% 2.8 57 0.21
i Female 96 3 02 65 GCEB )4.6
Both 326 2.9 59 0.25
| i1 Female 133 L2 85 0485 - 58
Both Lol L.l 82 0.79
lale Lsy 5ee 106 1.73
IIE Female L35 540 102 : 1,52 53
Both 1,224 L9 100 1.3 :
Hale 269 5e9 120 2.58
v Female 265 5¢9 120 2,58 50
3oth 681 5¢7 116 2.31
Nale 180 6.5 13l 3.63
v Female ish 6.5 13l 3463 sh
Both Ls5 642 126 3,00
Yale 105 6.8 139 Le21
VI Female 39 6.9 U L1633 sh
Both 231 6.8 139 Le21
tale 38 7.2 U7 11450
VII Female 37 Te3 1hg 517 50
Both 77 T3 19 ' 517
VIII Male 7 7.l 152, 5.43
Famale 1 Bely 172 Bell= 33
Both 26 78 159 6431
tale 1:3511- eos 280 ) soe

Total Female 1,229 eos sae Y : 52 o
Both 3,531{. e (XK (XX o
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Table Le=-The average size for the various age-grouns, the calculated
welight, and the sex ratio fcr the rock bess in ilichigan.
(Based upon 2,166 specimens from 126 lakes), '

Wumber Total Standaerd Caloulated ,
of longth length welsht Percentage
Agceproup Sex specimens {inches) (millimeters) (ounces) of males
iale oee see ere ese oo
. 0 female ene X eve cae s ee
Both 17 1.5 30 0.0L
inle 39 345 T1 Ge52
I Yemale 5% 2.6 50 0.20 L2
Both 176 3e2 65 Celi2
liale 107 L3 86 0.93
IT Yemale 69 Lie5 90 1.06 61
Both 2L3 L3 86 G.93
Mele 186 Sely 108 1.83
113 Female 204 5.2 104 166 L8
Both 4,98 5e2 104 1.66
iiale 234 6.6 13l 3421
v Female 202 6.2 126 2493 Lh
Both 630 6.2 126 2,93
liale izs 745 152 510
v Female 162 7ol 1Lh Le33 Li
Both 338 Te3 148 La71
iiale 76 8.2 166 6460
Vi Femele a2 G0 162 Gelly L8
Both 183 749 160 592
iinle 56 8.9 182 8468
VII Female 63 8.6 7k Te58 L7
VilL Female 50 Be5 175 Te27 L3
Botn 92 Fe0 133 8486
X liale 16 o3 190 Ge88
Female 2l 8.6 7L 7458 Lo
Both L2 09 202 11.82 - :
tiale 6 10.4 211 13.58
X Female 5 10.1 205 123k 55
Both 13 10.5 213 13483
liale 883 see oee cos -
Total Yemale 1, 00).,], oo see see )4.7

Both 2,’4.66 see (XX sow
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Table He==The average size for the various ogeegroups, the caleculated
weight, and the sex ratio  for the blaek orappio in liichigan,
(Based on 1,3%2% specimens from 8l lakes).

Humber Total Standarad Caleculated
of length length wsalight Parcentage
Agoegroup Sex specimens {inches) (millimeters) (ounces) of meles
iale XK X veeae evo see
0 Femnle ac e o 00 sae ees [ XX
Both ase soe (XX ] ene XX}
iiale one “cne cee vee oo
I Fenale XX X ase s ane
Both ose ees e m » 30 nee
tiale 205 645 13
T Temnle 161 63 127 56
Both )_!.30 5.9 118 eve
Yale 122 7.8 157
) Penale 12l 8.0 141 50
Both 536 8.0 161 eoe
ifale 102 8.9 179
v Fenale 66 3.0 181 61
Both 253 900 181 ene
ifale L 10.0 201
v Temale 61 9.8 197 L2
Both 143 9.9 1c9 eos
rale 31 10.0 201
T Pomale L5 10,9 219 L1
Both 115 10.7 215 soe
ilale 10 11,1 223
Vil Femalo 21 11.0 221 ' 22
Doth )40 11.3 227 se e
iale 0 ee e ese
VIiir Fomale L 10.6 213 0
Both 8 11.6 233 coe
ale 515 eee aee en e
Total Temale LIJSL{. 200 oo see 52

Both 1,325 X XX (X X)




Table 6,-~The average size for
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the various ageegroups, the calculated
weight, and the sex ratio for the largemouth black bass in

Hichigan, {Based on 2,307 specimens from 175 lakes).

Ihmber Total Standard Calculated
of length length weizht Percentage
Agpegroup Sex specimens (inches) (millimeters) (ounces) of males

iale g 346 76 0435

0 Female 6 37 78 0.39 ' Lo
Both 17hL 343 71 0.28
Eﬁle 77 643 130 1.80

I Female 67 7ol 1,8 2.61 5%
Both 321 6.1 127 1.65
Male 139 9.0 190 5e58

8 Fenele 1,2 8.8 186 5.18 19
Both g 8.7 13L 4e91
lale 169 10,5 219 8430

IIT Fomnle 163 o7 205 6.95 51
Both 505 10.0 211 7453
liale g2 11.4 240 11.1h

v Female 112 i2.1 252 12,78 45
Both 363 12.1 252 12,78
Male Th 1343 280 17,6k

v Female 70 13.6 28l 18.31 51
Both 285 13.7 287 19,01
tiale 25 1.7 309 23,70

VI Fomale 27 15.1 31l 25,87 18
Both 111 15.1 31 21,87

VI Femals 15 16.7 358 36,82 Lo
Both 71 16.1 348 3heTL
ale 5 17.1 362 33.78

VITI Female 9 19.0 Lo2 5083 %6
Both 33 17.7 372 L2.ok
lale 1l 18.0 389 Lb6.76

IX lemale 5 17.7 372 L2.0L 17
Both 20 17.9 386 Li6.29

linle 596 Iy cse ves

Total Female 617 cee e eoo L]Q

Both 2,307 (XX eece eae




Tahle T.=sThe averape size for the various age=groups, the calculated
weight and the sex ratio for the smallmouth dlack bhass in
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Michigane. (Besed on 420 specimens from 88 lakes).
Hunmber Total Standard Calculated
of length length wolght Percentage
Ageegroun Sex specimens (inches) (millimeters) (ouncss) of males

lale 2 345 75 0.3l

0 Female 3 3.2 €8 0025 hD
Both 33 %¢3 7L 0.28
iiale 20 643 130 1.94

I Temale 13 63 130 1.94 61
Both 53 59 12l 1.65
itale 4o 3.5 196 6.70

i Fenale 30 9.6 198 6481 57
Both 95 90 189 5.78
kale .5 11,2 233 11,13

IIT Female 53 11.2 233 11.13 Lg
Both 158 11.2 233 11,13

rale L8 13.6 283 20,02 ,

v Female 62 12,8 265 16.45 Ly

Both 128 1543 276 19412 '
Male 23 15(1 315 27-72

v Female Lo 15,0 312 26,79 L1
Both 79 15.0 312 26,79
lale | 15.7 330 32427

VI Fenale 19 15.3 318 28480 L2
Both L5 15,3 318 28480
iale 8 16.7 3L8 38,0l

VIl Pemale 9 17.0 354 40,12 b7
Both 20 16.4 3%9 311,93
VIII liale 2 17.4 361 L2.h3

Fanale 6 16.9 353 39.90 25
Both 9 16.8 351 38.91

liale 2135 2o ece ces
Total Fenale 256 see see see b?
. Both 620 es e sse (XX
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The smallmouth black bass in iiehigan pgrew 2% a rats about squal
to that exhibited in Wiseonsin (Beanstt, 1938) and betber than those
reported from :aine (Fuller and Cooper, 19L6)and Comnecticut (ishster,
19h2), but agnin were tehind those from liinnesota (“ddy and larlander,
1642)s Agewzroup TII in ifichigan aversped 1l.2 inches ia botel lenyth,
those from ifaine, T8 inches; Conrecticut, G5 inches;
and liimnescte, 13.0 inches.

The yellow perch also were slower growing than those raported from
Connecthicut and iinnesoba where a botal length of 7.9 inches was ro-
ported for apge-group I1II (Eddy and Carlander, 19&2;'ﬁebsﬁar,419h2),

—

For conparisons

B

whoreas agem=group 111 in Hiichipan averaged 6.0y inches
between the rock hags, bleek crample and punpkinsceds oaly figures fram
“innesote (iddy end Carlander, 1942) covered a sufficiecnt number of

rehers to pive comparable date. In each spocies the growth rate was

batber in ifinnesota than in iichigen waters

Sex Ratio
Sex date were available for 10,985 of the fish for which age

determinations wore made. Tables 1 - 7 present the numbers of each
sex and the percentage of males for sach age-group. The gensral tread
was toward & decreased percentege of males with increase in age. For
all ages combined the yellow percn has the lowest percentage of males
(39 psrcent). Uhis phenomenon has been noted by others (tiellor, 1930;
ils and Jobes, 1OL2) with werying sercontages of males. The older
age~groups‘had higher percentages of fenales. The pumpkinsesd and

black erappie had the highest percentage of males with 52 percent each.

iisconsin 1l.ly inches;
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