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Age and growth of the long-eared sunfish in Michigan...-

RECEtve:n 
MAR 2 31933 

By Oarl L. Hubbs and Gerald P. Cooper 

FISH Dl\/15\0N I. Introduction 

'!'he investigation reported upon in this paper wa.s una.ertaken to elucidate 

several features in the growth of the dwarfed form of long-eared 1:1unfish, 

Xenotis megalotis peltastes. The study has been based on an examination of the 

scales of 727 specimens representing 7g collections, all from the Lower 

Peninsula of Michigan. The distribution of these collections is indicated by 

Figs. 1 and 2. 

The methods employed were those now becoming more or less standard in fish 

life-history investigations. The scales were mounted in glycerine jelly and 

were examined by aid of a projecting machine. 

The validity of the scale method for the determination of the age of 

fishes in the family Centrarchidae, to which Xenotis is referred, was. ~~ 
JfaJ;.vJ 

demonstrated by Creaser (1926) and has been aptly confirmed by the11 researches 
/3()./'c-~~ ~ (/II 134 

of~Potter (1925), Bolen (1925), Wr1€}lt (1929), Hile (1931), Tester (1932) 

and Hubbs and Hubbs (1931 and 1933). The papers by Creaser and Hile give 

references to the contributions which introduced and which have established 

the sdale method for the determination of the age of fishes in general. 

The characteristics of the annulus or winter line on the scales of 

centrarchid fishes have been adequately indicated by the writers just cited, 

and need not be re-described.. The figures of the scales on Plate 1 show 

1-w"'k.o 
that the year~" in Xenotis are entirely lila9 those of the other species of 
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the family which have been studied. 
:£,._J:A.,:.4-d-,/ /4,~ ~~---,,tc__, ~d, 

I I. -'Ph.-e--growth or ~ ft: d sub speci-efl , 

JimoU-e megalo-tts-·n-e1taste~ 

In the central parts of' the United states, the long-eared mi.."lfish (Xenotis 

megalot is) is a. species of fair d ze. Northward it grades into a dwarfed 

subspecies, a.s Fol"bes and Richardson indicated in 1909 (p. 255): 

Northward this species grad.es into a smaller dwarfish variety, 
probably Xenotis lythrochloris, which has been taken only in the 
elea1· swift ,rater of the Fox at Ottawa, Lacon, and Algonquin; in 
the Du Pa$e at Naperville; in the Vermilion a.t Pontiac and Fairbui,y; 
in a small creek in Du Page county; and in Indian creek, La Salle 
county. These small forms have the ear-fla.-ps red and the scales of 
the cheek smaller than tYPical mega.lot is. Their size is a.lon~ suf
ficient to distinguish them, gravid females haring been found only 
1 5/S inches long, and no specimen exceeding three inches. 

The proper name of this northern subspecies seems to be Xenotis megalotis 

'Peltastes ( see Hubbs, 1926: 72). 

In M1ehigan we likewise find that the species becomes progressively 

dwarfed tO'Ward the north. The correlation is good between growth and certain 

climatic features, which change abruptly throu.gp Michigan. The two climatic 

gradients selected, from those mapped by Seeley (1922) • as having; a. clear 

relation to~owth of this sunfish as determined by us, are (1) "the average 
I 

number of da_v-8 in the growing season (from last killing frost in spring 

to first killing frost in autumn)ti and (2) 11 the mean temoerat-.:ire for the 

yea:r". The distribution of our oolleotions in respect to three divisions in 

each of these climatic g:radien.ts is shown in Figs. 1 and 2. An examination 

will make it clear that the grou~ings of the collections according to the 

three divisions of these two climatic features a.re similar for only five 

collections involving 84 speeimeng, mostly yearlings, are shifted between 

the northern and the central divisions by a change from the one scheme to 

the other. 
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The data are summarized in Tables r to ·i and in Fig. 3. It seems clear 

that Xenotis megalotis neltastes shows a progressing dwarfing toward the north 

in Michigan, and that this dwarfing is correlated with a decrease in the mean 

length of the "growing season" (between killing frosts) and in the mean tempere,

ture of the year. 
fr 

Tab le ~ Average size ( standard length in mrn.) for long-eared 

sunfish of ea.eh age group in ll_,chigan, arranged according to length 

of growing season. The inferior figure appended to each average 

represents the number of specimens on which the average is based. 

Growing 
Sea.son 

110..130 
days 

130-150 
days 

150..180 
days 

Sunnner of 11 f e 
2nd 4th 5th bth 7th Sth 9th 10th 

••• 74.o, 

. . . ... 

••• • •• 

11T 
Table r. Average size ( standard length in mm.) for lon~eared 

sunfish of each age group in Michigan, arra..'l'lged according to mean 

annual temperature. The inferior fisu.re a_r>T.>ended to each average 

represents the number of specimens on which the average is based. 

Summer of Life 

Mea.,.'1s 2nd_ 3rd 4th 5th 6th 7th 8th 9th 10th 
Temo. 
41°-430?. 35-97 47.6/,l-o 55.6t, 61.47, 61.2,,, s2.73 

430_47or. 3~.o".1- 51.43)- 5s.1,, 62.113 70.5:J_ 109.0, . . . . . . . .. 
470_490F. 43.5 

.5 7 
73.23,f 77. 7J,'i 111.0, 105.0_, ••• . . . . .. 



Table I. Size frequency distribution of lon~eared sunfishes 
of each age ,';I'oup in Michigan, arranged according to length of growing 
sea.fl!on. 

Standard length in mm., by groups of 5 

Sum- G-rowi ng 
mer season 

20- 25- 30- 35- 40- 45- 50- 55- 6o.. 65- 70- 75- 80- 85- 90.. 95- 100 105 110 Total 
24 29 34 39 44 49 54 59 64 69 74 79 g4 89 94 99 - - -

of 
life 

6 20 28 6 - - -
3 18 20 14 3 l 

l 2 2 6 22 20 2 1 l 2 -

110-130 
'lhird 130..150 

150..180 -

5 14 33 28 21 13 12 
l 10 5 6 l 1 2 -

110-130 
Wtirth 130..150 -

150..180 -

110-130 - -
ft:f'th 130-150 

150-180 

110-130 - -
Sixth 130-150 

150-180 - -

110-130 -
Seventh 130-150 -

150-180 -

110..130 -
Eighth 130-150 

~ 15?-_~80 aq ~ 
110..130 -

~ 130-150 
-r~150-1so 

8 32 34 17 15 18 11 4 2 1 

8 9 15 18 7. 9 4 -
- 6 2 4 2 - 1 -

- - - 3 2 7 7 1 6 2 

- 10 21 20 13 7 1 - -
1 - 2 4 4 

1 5 

2 4 1 2 l 
l -

- - -

- -

7 3 5 3 

1 

l -
1 -

l 1 -

1 1 -

110-130 
ALL 130-150 

6 25 42 47 39 50 53 41 23 12 3 3 
3 18 20 15 13 11} 8 10 6 2 4 - -
2 2 6 30 52 36 21 19 32 25 14 13 6 .A.GES 150-180 1 

104 109 114 

-
l 

2 l 1 -

1 

1 

1 -

1 -

3 2 1 

1 

1 
1 

1 

1 

2 

60 
59 
59 

126 
26 

142 

70 
15 
35 

72 
11 
28 

12 
2 
1 

3 
l 
2 

2 

-
1 

346 
114 
267 

TOTALS ALL 1 11 45 68 92 104 100 82 70 61 39 21 16 6 4 2 1 2 2 727 

-
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A study of Table I o,it. VIII wi 11 suffice to show that a very considerable 

percentage of long-eared sunfish in Michigan, which reach maturity, live through 

two years of maturity. About a.s many four-year old as ~ree-year old fish 

were collected. Relatively few, however, live to be older: for all sections 

of the state there is a sharp drop in numbers between the fifth and the sixth 

surmner of U fe. Of' the 727 fi shee studied, only 6 were in the seventh summer, 

2 in their eighth and 1 in its tenth yes:r (approximately nine years old). All 

tltree of the eighth and tenth summer fish were from the northern growing district 

(110-130 days). Of the 24 fhh in their sixth to tenth year, 18 were from 

the northern district, although somewhat less than half the total number of :fish 

studied. were from that district. The average age of fish (figi,.ring all 11econd

m1mmer fish as having the age of 1.0, all third-summer fl sh as having the age of 

2.0, etc.) is: 

2.6 years for the northern growing district (llO-l30j~) 

1.9 years for the central growing district (130-150 ciqs). 

2.2 years for the southern growing district (150..180 days). 

It is therefore probable that the long.eared sunfish live longer on the average 

in the northern than in the southern nart of Michigan. It is clear, i,.t least, 

that the extreme dwarfing of this sunfish in northern Michigan is not due to 

any reduction in its li~e s,an. 
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III. Correlation between the t;rowth of the first and of 

the second year 

Some authors have indicated1 a te!ldency towe.rd 11 growth cor.!pengation" in 

several fishes, that is, an P..djustment lea.ding toward reduced variation in 

sise with increasing age. This would involve a negative correlation between 

early growth and later gTowth. rfe find no indication that this tendency holds 

for the growth of the long-eared sunfish in Michigan. 0-u.r data are adequate 

for a conelusi ve comparison of only the first two years I growth. Since the 

growth type Ta.ries with locality and with sex, it is d.esirable to restrict the 

correlations to the separate sexes in single collections. 

We f'ind that a nosit1ve correlation exists between the §:;rowth of the 

first year and that ~f the second year (aee Tablet. 01' seven computations, 

four give a positive coefficient of correlation of 0.52 to 0.76, with the 

coefficients 5 or 6 and in the best case 19 times the -probable error of the 

eoeffioient. Two computations gave coefficients of correlation of +o.40 and 

of -0.42, but these coefficients were approximately only 3 times their 

probable error. In computing the first year's growth from fish two yea.rs 

old (in third summer), the method of co~utation adopted by Hubbs and Hubbs 

(1933: 619-623) wa.s employed. The scale measurements were made of the 

anterior embedded field a.long the media.!1 rods. 

The data used by Bubbs and 'ffubbs in the paper just cited show a. similar 

positive correlation between the growth of the first year and that of the 

second yea:r (up to time of ca:pture of the yearling fish on October 25), for 

~Rf..- ~. 
1 Three such indications were11\~1ven by HUbbs, Ecology, 2, 1921: 275. 
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two other species or sunfish and for the hybrids bet~een them. These data are 

included in Table IV. 

Table IV. Correlation between growth of first year and of 

second y&ar in s-.infishes in Mi ehigan. 

Growing Coefficient Probable r 
Species Season Locality- Sex S-peci- of error 

mens correlation of r. P:m 

(r~ 
r 

Xenotia 110-130 Tom.aha.wk Lake, Male 12 ..0.3 0.12 5 
megaloth days Montmorency Co. Yemale 12 -0.42 0.16 3 -

ti " :Bass Lake, Male 32 +0.54 o.os 6 
" II Kalkaska Co. Female 18 +0.60 0.10 6 
II 150-1so Huron River, Male 22 +0.40 0.12 3+ 

days Washtenaw Co. 

II II Wi 1 son Lake, Ma.le 48 ...o. 76 o.o4 19 
fl II Hillsdale Oo. Female 20 +0.52 0.11 5 

+o. Ylo 
()_(J/:, ?' 

Eupomotis ff Crystal Lake, Ma.le 9 O ? 
gibbosus II Oceana co. J;waale 9 6 -+ o. <f 7 0. 0.5 

Eupomotis X If II Male G7 +o.41 0.03 14 
16 +0.54 4.5 Helioperea. 1t ft Female 0.12 

9o 
Helioperca ii II Male +o. q ~ 0.61 

9).. 
-I-.(), 7 7 r). 03 cJ.,,~ incisor u ti Female 91 

The positive correlation between the growth of the first and of the seeond 

year in sunfishes means of course that those individuals of one sex at one locality 

which grn more than the average during the first yea:r, usually grew more than the 

average during the second yea:r as well, while those which grew less during their 

first -:,ear usually g.rft poorly in their seeond y-ea:r also. This naturally leads 
to an increased dispersion in size with age, which is well shown on the size 

frequency graphs for separated age groups in sunfish (Creaser, 1926, fig. 4= 

Hubbs and Hubbs, 1933, figs. 69 and 70, etc.)• 
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The positive correlation between growth of the first and of the second year 

at one locality may be due to any one of three reasons: 

(1) The individuals which attain a. gi,-eater growth during their first year, 

owing to early h.,.tehing or any other factor, may poseess such a. competitive ad.

vantage over the slowly growing fish of the same age,· as to obtain more food.during 

the second year. In rearing sunfish 1n aquaria it is obvious that the larger fish 

become the masters, obtaining food first and worrying the smaller individuals in 

cor.ri,at. 

(2) Some fish may select and inhabit through both years ecological niches 

particularly conducive to rapid growth in both years, or the reverse. 

(3) There may be genetic differences in growth potential between different 

individuals. 

IV. Differential growth of the sexes 

It is a very general belief, as Van Cleave and Marlms (1929: 534) have 

indicated, that female fishes grow somewhat larger and presumably faster than 

the males. There is a very considerable body of evidence to indicate that the 

growth of the sexes is either very similar, o~ that the females grow faster 

than the males. The general circumstance thEt very large spect:nens of a species 

are usuall7 females, however, is explainable in -part at least as the consequence 

of the greater viability of the females. 

The long-eared sunfish forms a conspieuous exce-ption to this ~parently 

general rule that the female fish grow faster than the males of the same species. 

Tablesi andf and Fig. 4 give adequate evidence that the males in this species 

grow faster than do the females. The difference is already apparent among 

yearling fish (that is, those in their second year), and becomes accentuated in 

the nature fish. When the differential growth starts is uncertain. It becomes 

a,ppa.rent a year before first spawning. It is rather doubtful if there is 
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significa."l.t differenee in the average size of the sexes at the end of their 
_Tj!l 

first season's growth, that is, in their first winter (Table t). 

Growing 
Season 

110-130 
days 

130-150 
days 

150-180 
da.,vs 

Summer 
of. 

Life 

2nd 

3rd 

4th 

5th 

Table V. Average size of the sexes of long-eared sunfish in each 

age group, for each of the three growing season districts in Michigan. 

The inferior figure appended to each average represents the number of 

specimens on which the average is based. 

Summer of Life 

Sex 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 

Female 34.6..,1 45.4n 53.3_,.5 3s. 1r5 53-0s 77.0, s2.o, ... 74.o, 
Male 35.437' 48.4?.3 57. 1:,:, 65. 4J. 7 6 7 .o, s5.52 77 .01 ••• • ••• 

Female 39.6,1 48.6// 55.5,,, 62.3~ 64.,, 109.0, ••• . .. • •• 
Male 40.019 57 •~s 65.0.$" 64.3~ 77.0, ••• . .. . .. • •• 

Female 43.4,1 51. '.by 70.011 69.6/3 ••• 99.0, ••• . .. . .. 
Male 46. 6.l.2. 5s.2,o, 75.21, 84.7/f 110.0, llQ.Q I ••• ••• . .. 

Table VI. Deviation of the ;:,tand.ard length of individual male 

specimens from the mean length of females of the same age group in 

the same collection. Only those age groups in any one collection 

which contain at lea.st 4 females were u,;,ed. Measurements i>..nd. corapu-

tations e:xpressed to the nearest millimeter. 

Deviation in size of individual males from average size of females 

-13 -10 -7 -4 -1 +2 +5 +8 +11 +14 +17 
to to to to to to to to to to to 

-11 _g -2 +l ++ + +10 +1 +16 +1 

1 0 6 7 13 22 11 2 

1 7 11 13 15 14 13 12 5 1 

. ' . l 3 4 2 4 1 2 

1 2 l 1 2 4 2 

+20 
to 

+22 

2 

. . ' 



-8&-

For all the sexed specimens in ou.r collection (4o9 males and 285 females), the 

aTerage size is 55.5 mm for males and l.J.9.0 mm :f'or females.· This ia probably not due 

to a greater longevity of the males. Of the three ol~est fish, two are females in 

their eighth and tenth summer, and one is a male in its eighth !!'11.rtnner. Among the 

~ 
second-summer or yearling fish, which~almo!!!t all imatu.re, we find a slight pre-

ponderance of males. SeTen-tenths of the fish a year older, in their first usual 

year of ma.turi ty, at'e males. This aberrant sex ratio is certainly not representa

tive of the actual natural population, but results :from the ease of oollecting 

breedingmma.les on their nests. :But by the next year (fourth sumraer) the sexes in 

the collections a.re 211>1:>~ma.tely equal, indicating an actual prepondera?tce of the 

more retiring females. For subsequent years, the females in the oolleotions some

what outnumber the males, and are presumably decidedly more numerous in nature. 

Data are given in Table VIII. 

fable VIII. Sex ratios as determined from spe~imens in the col

lections studie4. 

Summer of Usual Maturity No. of llo. of 'f, males 
Life males females 

2nd Immature (yeal"lings) g5 61 58% 

3rd Fir~t year of ma.turi ty 206 87 70% 
4th Second year of maturity 59 61 49% 

5th to 10th Subsequent years (ma.tu.re) 59 75 4¥,b 
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Table VII. Conmarative size of sexes of long-eared sun

fish at three localities in Mtchiga.~, as co~ted from fish in 

their third sunmer. 

Growing Loca.11 ty Sex Speci- Average 
Season mens size 

110...130 Tomahawk Lake, Male 12 21.7 
days Montmorency Co. Female 12 22.6 

110...130 J3aB!" Lake, Male 32 24.3 
days Kalkaska (b. Female 1$ 23. 7 

15(),-180 Wilson Lake, Male 4g 20.6 
days Hillsdale Co. Female 20 20.3 

is probable that the males of at least most stiec1es in the f~ly-

Centra.rohida.e grow faster than the females. This was suggested by Creaser' s 

data (1926, fig. 3) for Eupomotis eibbosus, and was definitely indicated by 

Tester (1932: 215) to hold for Micronterus dolomieu. Hubbs and Hubbs (1931: 

622) that the me~es of Eu.nomotis gibbosus, of Helionerca incisor, and of 

hybrids between taam, grow at a.bout the same rate s.s the females during their 

first year of life, but at a faster rate during their second year. Dr. Ralph 

Hile informs us that in A_mplonlites rupestris he finds the males to grow 

faster than the females. 

The significance of this apparently alterred differential growth rate of 

the sexes is ({QJ course a matter of specu.lation. Our su:pnosition is, that the 

increased growth of the males has been of selectional significance, enabling 

them the better to ward off enemies from the nests, which they guard so 

pugnaciously. 

This hypothesis will be of course very difficult to test. It receives 

confirmation, however, from the differential growth rate of the sexes in 

Cyprinidae. In that family most species show no gpecific ne~t-building or re~t-
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guarding habits, and in these the females reach as large a size or become 

larger than the males, and :probably grow as fast or faster. But there are 

some notable exceptions, in which the male becomes nuch larger than the female. 

These are the very species which build or guard some sort of a nest, or perform 

.a.ome both functions. This correlation of differential growth rate with breeding 

habits oan hardly seem to be a eoineidenee, since it involves a. considerable 

number of unrelated genera. The greater growth rate or the male has been in

dicated in publhhed papers for only two eyprinids, for.- H;tborhynehu.s nota.tus by 

Va.n Cleave and Markus (1929) and for Semotilus atromacmlatus by Clreeley (1930). 

:But Hubbs and Creaser observer.\ this phenomenon in 1q21, for the two species 

just mentioned, and also for Noeomis biguttatus and Notropis oornutu~ frontalis. 

Males of other Anieriean eyprinids which guard the eggs grow larger than the 

females, notably the other subspecies of Notrojis oornutus, and Nocomis micro

pogon, Leucos,oms oorporalis, Exoglossum maxtllinma., Pimepha.les promelas a.nd 

Oampostome. a.nomalum. Prof. Yuanting T. Ohu calls our attention to the fact 

that the males of an Asiatic cyprinid, Pseudorasbora pm::va, are notable in dis

playing the same correlation of guarding the eggs a.n.d of growing larger than 

the females. 

V. Age at maturity and the spawning mark on the sea.le. 

Xenotis megalotis in Michigan appears to mature at a definite age rather 

than at a definite size. In both the southern and northern part of the state, 

the great majority of ind.i vi duals mature first at the age of two years, that 

1st in their third rummer. This is true despite the circumstance that the im

mature yearlings in the south are of about the same size as the mature two

year old fish in the north (Table I). 

we find little variation in the age at maturity of long-eared sunfish in 

Michigan. Occasional large yearlings at soattel\ed localities were found to be 
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mature, or maturing so as to spawn in their second year. Similarly a few two

year old (third summer) fish were immature, and a few scales show no trace of 

a ~-pawning mark on their sea.lee insid.e the third winter line. 

This spawning mark of the long-eared sunfish is usually associated with and 

lies ju.st within each wi.nter annulus, from the third to the last one shown on 

the scale. Several of u~ who have worked on the life history of centrarchid 

fishes have noted "double annu.litt which we have thcmght might reflect checks in 

growth to both winter and breeding. Now we feel justified in stating, for the 

long-ea.red sunfish at least, that spawning usually is regi~tered on the scale 

b~ a definite mark (Plate II). 

The spawning mark is most clearly evident across the anterior or con

cealed field of the scale, and in the anterior portion of the lateral fields. 

Here it is often more conspicuous than the true winter line. It often appears 

as a dE!finite dlcesr0 break across the anterior field, caused largely by the 

straightening out of the ridges {circu.li) between the radii. From the spawn,.. 

ing mark imtard to the -preceding annulus the ridges are usually strongly 

curved imta.rd between ea.oh pair of rad.ii, while from the spawning m,~k outward 

to the following annulus, the ridges Al'e u,;;ua,lly straight. ]Urthermore, the 

ridges representing the cipring growth out to the ~awning check iµ-e widely 

spa.eed., while those re-presenting the fall growth outside the $pawning mArk 

are often though by no means always more densely crowded, so as to form a dark 

band. This ds.rk band of crowded ridges lf'hen developed is ut;ua,lly apparent 

around and. just ba.ek of the anterola.teral axes. Rgely the breeding mark may 

be traced into or even acros~ the posterior or exposed field of the scale, 

though usually the two marks seem to run together back?J'ard. More complete 

spawning marks may ,rell have been occasionally mistaken for w1.nter annuli. A 

thorough understanding of the features of the two marks should however make such 

errors in age determination very rare. 
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Althougb the spawning season of the long,..earod wnfish in M1ehigan centers 

in July, extending from late June to early August, the spawning mark is 

usually nnch nearer the following annulus than the -preceding one. This indicates 

that a very rapid spring growth and a more sluggish late summer and fall 

growth is the rule. 

The formation of the spawning mark is clearly coincident with breeding. 

Scales from fish taken in the late spring prior to spawning show the widely 

spaced ridges characteristic of spring gTowth, without a trace of a !'lpawning mark 

near the margin. Seales from males taken on their redds in the Huron River, 

Michigan, on June 28 show little indication of a spawning mark, while almost 

all of those taken O!l their nest in the \'lame river on July 7 and 9 showed a. 

spawning mark forming or completely formed, at. or very near the margin of the 

seale. Autumn fish have ecales showing the spawning mark well inside the margin. 

VI. Relation of size e.nd growth to legal limit 

The laws of Michigan a.s they now stand list the long-ea.red eunf'ish (Xenoth 

megalotis peltastas~ as a game fish, and. place the legal size limit of this 

species at 6 inches. A glance at '!'altle VIII will show that not one of the 727 

specimens available for the -present research was that large. It is doubtful if 

one longi-eared sunfish per thousand mature fish in Michigan is of legal size. 

Less than l5b of our 727 examples are more than 5 incheSJ long. Less than 1 in 

10 is more than 3 1/2 inches long. This spec! es is clearly not in need of an:,

protection in the way of a legal size limit. Placing a legal size limit of 6 

inches, or of 5 or even of 4 inches on this species can serve only to give it 

co~lete or almost oomplete protection. 

Protecting this sunfish apparently has no beneficial effects, and may 

be decidedly harmful to fishing conditions, for panfish. in certain inland 

lakes. The long-eared sunfish must to a eondderable degree compete wl th the 
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Table ~ Distribution of ~pecimens of long-eared sunfish 

according to total length in inches. maturity and legal size. 

Total length including caudal fin in inches 

SU.mmer Growing 1.2- l.5- 1.8- 2.1- 2.4.. 2. 7- 3.0.. 3•3- 3.t,.. 4.9- 4.2- 4.5- 4.8- 5.L- 5.iC Total 
of Season, 1.4 1.7 2.0 2.3 2.6 2.9 3.2 3.5 3.8 .1 4.4 4.7 5.0 5.3 5.6 

Life dazs 

~ 110-130 5 26 28 1 60 j Second 130-150 2 . 23 22 9 2 1 - 59 1 ~ 159-180 l+ 2 14 26 9 1 2 1 59 

~· J · 110..130 - 10 23 34 30 21 s 126 
' 'l!hird lj0-150 - 5 11 6 1 1 l 1 26 

150-180 - - 28 48 19 21 19 3 4 142 
110p130 - 2 11 14 24 g 10 1 70 

Fourth 130-150 - 5 3 4 2 l 15 
150-1so - 3 4 11 5 9 3-,1 - -, 35 
110-130 - 7 26 21 15 2 l 72 

~ 
Fifth 130-150 - l 2 3 5 11 

150-180 - 1 12 3 5 5 1 1 - 28 

110-130 - 2 4 1 2 l 1 1 12 
~ Sixth 130-1;0 - 1 l 2 

~ 
150..1so - l 1 

1 110-130 - l 1 1 3 
Seventhl30-15() - 1 l 

150-180 - - i l 2 

~ 110-130 1 1 2 
Eighth 130-15() -

15()-180 -
110-130 -Ninth 130-150 - - . 
150-180 -
110-130 - - - • l 

Tenth 130-150 -
150-180 - .. 

J., 110-130 5 36 53 4g 55 72 39 26 6 3 2 1 346 
.ALJ, 130-150 2 23 22 14 19 12 9 g 3 1 1 114 
.A.!ES 15()-180 4 2 14 54 57 23 28 43 11 18 g 1 2 2 267 

TOTALS ALL 11 61 g9 116 131 107 76 77 20 22 10 1 2 3 1 727 
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~nseed and bluegill~ sunfishes for food and for spawning grounds. The 

competition for food between the adults of the long-eared sunfish and the 

half-grown of the larger species mJ.st be rather severe, especially when the 

long-eared sunfish becomes abundant. It does in faet tend to $Warm in certain 

inland lakes. In all probability the complete protection accorded this species 

by the law has been conducive to its increase. The larger and better sunfish 

species have suffered a drain and depletion, while the dwarf species has been 

favored. 

It is true that the lon~eared sunfish is not generally distinguished from 

the larger species by the public. It is claimed that a special size limit on 

this fish would lead to confu.sion in the enforcement of the law. Our recommenda.

tion is that it be removed from the list of game fish entirely, a.nd that the 

legal limit :for sunfish be specified as applying to the pu:mokinseed a.nd the 

bluegill. '!'his would allow cottagers (and their children) to remove the excess 

of the long-eared sunfish when it becomes over-abundant, after they have leal"ned 

the identity of the dwarfed species. 

Preliminary studies indicate th1'J.t the green sunfish (Apomoti~ cranepus) 

is very similarly dwarfed in Michigan. We reco.mrnend that it also be removed. from 

the list of game fish as defined by la:w, and that it be mad.e clear that no 

legal size limit applies to it. The green sunfish, on account of its large 

mouth and voraeious feeding habits, is obviously a d.a,.~gerous competitor of the 

larger species. 



VII. Summary 

1. 'Ibis study was ba~ed on the examination of the scales of 727 long

eared S11nfish (Jenotis me~alotis nelta."'ltes) from Mic.'1-iig-m, udn.g metho1'.A 

becoming standard. 

2. IJ.'his species becomes -progress! vely more dwarfed toward the north 

in Mlchigan., in good correlation with a shortened growing season and lo•er 

mean temperature. Greatest age is probably attained in the region of 

greatest dwarfing. 

3. There ls no evidence tor "growth compensation•. In 3 genera of 

Centrerohidae, a. positive correlation exists between the growth of the 

first and of the !eeond year. 

4. In Xttnotis as in other centr~111hids the male grow~ faster than the 

female. This unusual relation ma.y be an adaptation, as largerllze would 

be of advantage to these nest guarding fishes. In the C;yprinidae males 

grew larger than the females in the species in which the male gu.ards the 

eggs. 

5 • .A.ttai'!lllle'D.t of maturity is related to age (usually ju.st two ;years) 

rather than Mize. A definite spawning mark is yrod:uced on the scale. 

Spine growth (prior to spawning) is uw.a.117 more vigorous than late su.$ner 

and f'all growth. 

6. As the long-•ed sunfish does not attain its designated legal si2e 

in ~Jichigan, a."ld a.oes not usually rea.oh even 4 inches in total length, it is 

not in need of ~rotection. The legal protection may be harmf'u.1, as this 

species is protected at the expense of the better larger panfish, and tends 

to become over-abundant. 
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