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Age and growth of the longeeared sunfish in Michi.gsm’"r

RECE!VED By Carl L. Hubbs and Gerald P. Cooper
WAR 2 31033
F\SH DlV\S\ON I. Introduction

The investigation reported upon in this paper was undertaken to elucidate
several features in the growth of the dwarfed form of long-eared sunfish,

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

scales of 727 specimens representing 78 collections, all from the Lower
Peninsula of Michigan. The distribution of these collections is indicated by
Pgs. 1 and 2.

The methods employed were those now becoming more or less standard in fish
1i fe-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 Xenotls is referred, wg:gw MW
demonstrated by Creaser (1926) and has been aptly confirmed by the, researches

54/,@;,@&““4/?7.2
of Potter (1925), Bolen (1925), Wright (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 establiched
the sd@ale method for the determination of the age of fishes in general.

The characteristics of the anmilus or winter line on the scales of
centrarchid fishes have been adequately indlcated by the writers just cited,
and need not be re-deseribed, The figures of the scales on Plate 1 show

Wi’lo
that the yearq'\in Xenotis are entirely like those of the other specles of
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the family which have been studied. ,
j\/\/c‘/)’ Sy Z? /,L,, % Aoz, M/&;/ }(’M%
II. -sutspecies,

Eenotis megzalotis peltastes

In the central parts of the United States, the long-eared sunfish (Xenotis

megalotis) is a specles of falr size. Northward it grades into a dwarfed
subspecies, as Forbes and Richardson indicated in 1309 (p. 255):

Northward this specles grades into a smaller dwarfish variety,
probably Xenotis lythrochloris, which has been taken only in the
clear swift water of the Fox at Ottawa, Lacon, and Algonquin; in
the Du Page at Naperville; in the Vermilion at Pontiac and Fairbumy;
in a =mall ereek in Nu Page county; and in Indian creek, La Salle
county. These small forms have the ear-flaps red and the scales of
the cheek smgller than typlcal megalotis. Thelr size is along suf-
ficient to distingnish them, gravid females havbng been found only
1 5/ 8 inches long, and no specimen exceeding three inches.

The proper name of this northern subspecles seems to be Xenotis megslotis
peltastes (see Hubbs, 1926: 72).

In Mjchigan we likewise find that the species becomes progressively
dwarfed toward the north. The correlation is zood between srowth and certain
climatic features, which change abruptly through Michigan. The two climatie
gradients selected, from those mapped by Seeley (1922), as having a clear
relation to,%;ow‘th of this sunfish as determined by us, are (1) fthe average
number of days in the growing season (from last killing frost in spring
to firet killing frost in antumn)® and (2) ¥the mean temperature for the
year?¥. The distribution of cur collectiong in respect to three divisions in
each of these climatic gradients is shown in Figs. 1 and 2. An examination
will make 1t clear that the groupings of the collections according to the
three divisions of these two climatic features are simlilar for only five
collections involving 84 specimens, 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 ITto(i and in Plg. 3. It seems clear

that Xenotis megalotis peltastes shows a progressing dwarfinz 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 terpera-
ture of the year.
Table 3, Average size (standard length in mm.) for long-eared
sunfish of each age group in M;chigan, arranzed according to length

of growlng season. The inferior figure apoended to each average

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

Summer of 1ife
Growing 2nd  3Ird Yth 5th bth Tth 8th 9th 10th
Season

112-3;20 3.8, 47.3,, 555, 61.3,, 61.2,82.7, 795, .o 740,

130-150 373, 5348y 58T, 63.0, 70.5, 103.0, ...
days
15;;20 43.55, 56464, T3.2,, T7.7, 111.0,185.0, ... ...

pe
1

‘ B

Table §i/ Average size (standard length in mm.) for long-eared
sunfish of each age group in Michigan, arranged according to mean
armual temperature. The inferlor fisure apvended to each average

represents the mumber of specimens on which the average i1s based.

Summer of 1ife
Means 2nd Ird lith fth  6th  7th  8th  Oth  10th

Tem. -

kio-bzop.  35.9,  UT.b... 55.04 614y, 61.2,, B2.T, 79.5; ... THeO,

430_470F,  35.0,, S5l.dy 58.1, 62.1; T0.5; 109.0, ...

h70_4goR, 1;3.557 5646,ys T323¢ T1.T4 111.0, 105.0, ...




Table I. Size frequency distribution of long-eared sunfishes
of each age zroup in Michigan, arranged according to length of growing
season.

Standard length in mm., by groups of §

Sum- Growing 20- 2% 30- 35~ U0~ 4K 50~ 55~ 60~ 65- 7O~ T5- 80- &5- 90~ 95- 100 105 110 Total
mer season 24 29 3 39 Ui kg w4 859 64 69 T4 79 84 g9 94 99

of 104 109 114
life
fov g 110-130 - 6 20 28 6 = - - - =+ = = = = = = = = = 80
2nd 130-150 - 3 18 20 14 3 1 - o = = = @ = = =@ = = = 59
150180 1 2 2 6 22 2002 1 1 2 - - - o - - - - = &9
1102130 - - § 14 33 28 21 13 12 - - - = = e = - = 12
Third 130150 - - - - 1 10 5 6 1 = 1 2 =« = « - = = = 26
150-180 - - - - 8 32 34 17 15 18 11 4% 2 1 - - - - - 1
110130 = = = g8 9 15 18 7 9 4 a0 4 - e o o - = 70
FOUrth 1302150 = = = = = = 6 2 K 2 - 1 - - - - - - - 15
150-180 - - = - = = - 3 2 7 717 1 €6 2 1 - - - - 35
110130 = = = = = = 1 21 20 13 7 1 = - =« =« - - - T2
Mfth 130-150 - -« - - - - 2 - 4 ¥ 1 - _- - - - - - - 11 -
15180 = = = = = = = =15 7 3 5 3 2 1 1 -« - 28
110130 = = - - = 2 4 1 2 1 - - 1 - - - - 1 - 12
Sixth 130150 = = = === = = = 1 o - 1 =« = « -« - = - 2
150180 - - - - - - - = - - - - - 1 1
110-130 = = = = = = = = = =~ = 1 1 1 - - - - 3
Seventh 130.150 = - - = - - = = - = - = = = = = =1 4 1
150180 =« = = = = = = = = = = = 1 - - 1 2
110130 = = = « = = = = = = = 1 1 - - 2
Fighth 130-150 = = = = = = = = = = = = = = = @ = = = =
. 150180 = = = = = = = = = = = = = = = = = = = =
Hlee K. - MM
11130 = = = = = - = = = = 1 & < - - = - 1
Finth 130-150 = = = = = = = w e @ = = = = = = = = = =
T 1R0-180 - - - - - - = - = - - - -
110-130 - 6 25 42 47 39 50 53 ¥ 23 12 3 3 - 1 - - 1 - 36
ALL 130-150 - 3 18 20 15 13 14 & 10 6 2 4 - - - - = 1 - 1k
ACES 150-180 1 2 2 6 30 52 36 21 19 32 25 14 13 6 3 2 1 - 2 267
TOTALS ALL 1 114 68 92 104100 8 70 61 39 21 16 6 4 2 1 2 2 7127

np——
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4 study of Table I o VIII wlll suffice to show that a very considerable
percentage of long-eared sunfish in Michigan, which reach mgturity, live through
two years of maturity. About as many four-year old as three-year old fish
were collected. Reletively few, howevsr, live to be older: for gll sections
of the state there is a sharp 4Arop in nunbers between the fifth and the sixth
summer of life. Of the 727 fishes studied, only 6 were in the seventh summer,

2 in their eighth and 1 in its tenth year (approximately nine years old). All
three of the eighth and tenth summer fish were from the northern growing district
(110-130 days). Of the 24 fish in their sixth to tenth year, 18 were from

the northern dlstrict, although somewhat less than half the totsl mumber of fish
studied were from that district. The average aze of fish (figuring all second-
summer fish as having the age of 1.0, all third-summer fi sh as havingz the age of
2.0, ote.) 1st

2.6 years for the northern growing district (110-130:days)

1.9 years for the central growing distriect (130-150 days).

2.2 years for the southern growing distriet (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, gt least,

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

any reduction in its life span.
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ITI. Correlation between the srowth of the first and of
the second year

Some suthors have indicated! = tendency toward Ygrowth corpensation® in
several fishes, that is, an adjustment leadin:; toward reduced varietion in
slze with inereasing age. This would involve B negative correlation between
early gsrowth and later growth. %e find no indication that this tendency holds
for the growth of the long-eared sunfish in Michigan. Our data are adequate
for a conclusive comparison of only the first two years' growth. Since the
growth type varies with locality and with sex, it is desirable to restrict the
correlations to the separate sexes in single collections.

Ye find that a positive correlation exists between the growth of the
first year and that of the second year (see Table%. Of severn computaticns,
four give a positive coefficient of correlation of 0.52 to 0.76, with the
coefficlents 5 or 6 and in the best case 19 times the probable error of the
coefficient. Two commutatlons gave coefficients of correlation of +0.40 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 years
0ld (in third summer), the method of computation adopted by Hubbs and Hubbs
(1933: 619-623) was employed. The scale measurements were made of the
anterior embeddsd field slong the mediagn axis.

The data used by Hubtbs and Hubbs in the paper Just cited show a similar
positive correlation between the growth of the firet year and that of the

second year (up to time of capture of the yearling fish on October 25). for

Otr &~
1 Miree such indications werel\\,given by Hubbs, Ecology, 2, 1821: 275.
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two other species of sunfish and for the hybrids between them, These data sre

included in Table IV.

Table IV. Qorrelation between growth of first year and of

second year in sanfishes in Michigan.

Growing Coefficlent Probable r
Species Season Locality Sex Specia of error
mens correlation of r. PEr
v )
Xenotis  110-130 Tomahawk Lake, Male 12 40.63 0.12 5
megalotis days Montmorency Co. Temale 12 =042 0.15 3=
¥ " Bass Lake, Male 32 +0. 54 0.08 6
. 8 Kalkaska Co. Female 18 +0.60 0.10 6
" 150.180 Huron River, Male 22 +0.40 0.12 24
days Washtenaw Co.
u wilson Lake, Male Lg +0.76 0.04 19
" " Hillsdale Co. Female 20 +0.52 0.11 5
0.0 r
Eupomotis " Crystal Lgke, Male 90 +0. Y6 .05 7
gibbosus " Oezana Co. Peraale 76 + 047 '
Eupomotis x ® " Male 61 +0.11 0.03 14
Helioperca ! " Female 16 +0.54 0.12 4.5
- ) o
Helioperca # n Male 92 +0.50 0.6/ ?
inetsor " " Pemale 3/ +0.77 2.03 46

The positive correlation between the growth of the first and of the second
year in sunfishes means of course that those individuals of one sex at one locality
which grew more than the average during the first year, usually grew more than the
averpgge during the second yesr as well, while those which grew less during their

first year usually grew poorly in thelr second year also. This naturally leads
to an increased dispersion in size with age, which is well shown on the size

frequency graphs for sepsrated age groups in sunfish (Creaser, 1926, fig. Y;

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) T™e individuals which attein a greater growth during their first year,
owing to early hatching or any other factor, may possess such a competitive ad-
vantage over the slowly growinz fish of the same age, as to obtain more food.during
the second year. 1In rearing sunfish in aquaria it is obvious that the larger fish
become the masters, obtalning food flrst and worrying the smaller individuals in
combat,

(2) some fish may select and inhabit through both years ecological niches
perticularly conducive to rapid growth in both years, or the reverse.

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

IV. Differentisl growth of the sexes

It is a very general belief, as Van Cleave and Markus (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, on that the females grow faster
than the males. The general circumstance that very large specinens of a specles
are nsually females, however, is explainable in part at least as the consequence
of the greater viability of the females.

The long-eared sunfish forms a conspicucus exception to this apparently
general rule that the female fish grow faster than the males of the same species.
Tables 5 and%[and Plg. U glve 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 mture fish. VWhen the differential growth starts is uncertain. It becomes

apparent a year before first spswning. It is rather doubtful if there is
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significant difference in the average size of the sexes at the end of their
first season's growth, that is, in their first winter (Tablej;).
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 asppended to each average represents the mumber of

specimens on which the average is based.

Summer of 1ife

Growing  Sex 2nd 3rd Uth Gth  6th 7th  8th 9th 10th
Season

110-130 Female 34,64 U5.4, 3.3, 38.T, 53.05 77.0, 82.0, ...  ThO
days ale  35.4,, U8.Lg, 57.7;, 65.4,; 67.0, 85.5, T140,

[ ]
L]

130-150 TPemale 39.6,, 48.6, 55.5,, 62.37 64.8, 109.0, +ee ...
days Male 2"'000/9 57-5/5 65-05 6)4'317' 77.0, ens LN s ees
150—180 Female u}.u/f 51.537 70.0/[ 6906/3 ves 99.0’ seoe (XK see

days Male Y46.6,,58.2 , 75.2, 84.7,110.0, 110.0, «eo o.. ...

Table VI. Deviation of the ztandard length of individual malse
specimens from the mean length of females of the same age group in
the sams collection., Only those age croups in any one collection
which contain at least 4 females were used. Measurements and compu-

tations expressed to the nearest millimeter.

Deviation in size of individual males from average size of females

Sunmer -13 =10 -7 <4 -1 +2 +5 +8 +11 +14 +17 +20
of to to to to to to to to to to to to
Life -11 -8 -5 -2 +1 + +] +10 +13 +16 +19 +22
2nd 1 0 6 7 13 22 11 2
Trd B 7 11 13 15 14 13 12 5 1 2
4Yth Cee e e L 1 3 4 2 4 1 2
5th RS e 1 2 1 1 2 L 2
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For all the sexed specimens in our collection (409 males and 285 females), the
average size is 55.5 mm for males and 49.0 mm for females. This is probably not gue
to a greater longevity of the males. Of the three oldest fish, two asre females in
their eighth and tenth summer, and one is¢ a male in its eighth summer, Among the
second-summer or yearling fish, which“%i;ost all immature, we find a slizht pre-
ponderance of males. Seven-tenths of the fish a year older, in their first usual
year of maturity, are males. This aberrant sex ratio 1s certainly not representa-
tive of the actual natural population, but results from the esse of collecting
breedingmmales on their neets. But by the next year (fourth summer) the sexss in
the collections are apofitoimately equal, indicating an aetual preponderance of the
more retiring femamles., For subsequent years, the females in the collections some-
what outnumber the males, and are presumably decidedly more rumerous in nature.

Data are given in Table VIII.

Table VIII. Sex ratlos as determined from specimens in the col-

lections studied.

Summer of Usual Maturity No. of ¥o. of 4 males
Life males femaless
2nd Immature (yearlings) g5 61 587
7rd Piret year of maturity 206 87 10%
Yth Seeond year of maturity 59 61 4od

5th to 10th Subsequent years (mature) 59 75 hTA
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Table VII. Comvarative size of séxes of long-eared sun-
fish at three localities in Mychizan, as computed from fish in

their third summer.

Growing Locelity Sex Speci- Average
Season mens sl ze
110-130 Tomghawk Lake, Ma2le 12 21.7
days Montmorency Co. Female 12 22.6
110-130 Base lake, Male 32 o4.3
days Kalkaska O. Female 18 23.7
150-.120 Wlson Lake, Male 4g 20.6
days Hillsdale Co. Female 20 2043

It is probable that the males of at least most specles in the fambkly
Centrarchidae grow faster than the females. This was suggested by Creaser's

data (1926, fig. 3) for Fupomotis gibbosus, and was definitely indicated by

Tester (1932: 215) to hold for Micropterus dolomiesu. Hubbs and Hubbs (1933%:

622) that the males of Zupomotis gibbosus, of Heliovercga incisor, and of

hybrids between thbm, grow at about the same rate as the females during their
firet year of life, but at a faster rate during their second year. Dr. Ralph

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

faster than the females.

The significance of this apparently alterred differential growth rate of
the sexes is @cy course a matter of speculation. Our supnosition is, that the
inereased growth of the males has been of selectional significance, enabling

them the bstter to ward off enemies from the nests, which they smard so

pugnaclously.

This hypothesis will be of course very difficult to test. It receives
confirmation, however, from the differential growth rate of the sexes in

Cyorinidae. In that family most species show mno specific nest-bullding or rest-
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guarding habits, and 1n 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 mach larger than the female.
These are the very specles which build or guard some sort of a nest, or perform
soze both functions. This correlation of differential growth rate with breeding
habits can hardly seem to be a coincidence, since it involves a considerable
nunber of unrelated genera. The greé.ter growth rate of the male has been in-
dicated in publicshed papers for only two cyprinids, for Hyborhynehus notatus by

Van Cleave and Markns (1929) snd for Semotilus gtromaculatus by Greeley (1930).

But Hubbs and Creaser observed this phenomenon in 1721, for the two species

Just mentioned, and also for Nocomis bisuttatus and Notropis cornutus frontalls.

Males of other American cyprinids which guard the egze grow larger than the
females, notably the other subspecies of Notropis gormutus, and Nogomis migro-

pogon, Leucoséoms gorporalis, Exoglossum maxillingua, Pimephales promelas and

Campostoms anomalum., Prof. Yuanting T. Chm ealls our attention to the fact

that the males of an Aslatic cyprinid, Pseudorasbora parva, are notable in dis-

playing the same correlation of guarding the eggs and of growing larger than
the females.
V. Age at maturity and the spawning mark on the scale.

Xenotis megalotis in Michigan apvears to mature at a definite age rather
than at s definite size. In both the southern and northern part of the state,
the great majority of individuals mature first at the age of two years, that
1y in their third summer. This is true despite the circumstance that the im-
mature yearlings in the south are of sbout the same size as the mature two-
year old fish in the north (Table I).

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

Michigan. Occasional large yearlings at scattefted localities were found to be
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mature, or maturing so as to gpawn in thelr second year. Similarly a few two-
year old (third summer) fish were immature, and a few seales show no trace of
a cpawning merk on thelr scales inside the third winter line.

This spawning mark of the long-eared sunfish is usually associated with and
lies just within each winter anmulus, from the third to the last one shown on
the scale. Several of us who have worked on the life history of centrarchid
fishes have noted "double anmli® which we have thought might reflect checks in
growth to both winker and breeding. Now we feel justified in stating, for the
long-eared sunfish at least, that spawning usually ie registered on the scale
by a definite mark (Plate II).

The spawning mark is most clearly evident ascross the anterior or cone
cealed fleld 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 definite élemr-break across the anterior field, caused largely by the
straightening out of the ridges {cireuli) between the radii. From the spawn-
ing mark inward to the preceding anmlus the ridges are usually strongly
curVed.vimvard between each palr of radii, while from the spawning mark ocutward
to the followilng anmilus, the ridges are usually straight. Surthermore, the
ridgzes representing the epring growth out tc the spawning check are widely
spaced, ¥hile those representing the fall growth outside the spawning mark
are often though by no means alwaye more densely crowded, so as to form a dark
band. This derk band of crowded ridges when developed is usually apparent
around and just back of the anterolateral axes. Rarely the breeding mark may
be traced into or even acrosc the posterior or exposed field of the scale,
though usually the two marks seem to run together backward. More complete
spawning marks may well have been occasionally mistaken for winter anmuli. A

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

errors in age determination very rare.
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Although the spawning season of the long-earsd sunfish in M1 chigan centers
in July, extending from late June to early August, the spawning mark is
usually mich nearer the following ammulus than the preceding one. This indicates
that a very rapld spring growth and a more sluggish late summer and fall
growth is the rule.

The formation of the spawning merk is clearly coinecident with breeding.
Scales from fish taken in the late spring prior to spawning show the widely
spaced ridzes characteristic of spring growth, without a trace of a spawning mark
near the margin. Secales from males taken on thelr redds in the Huron River,
Michigan, on June 28 show little indication of a spawning mark, while almost
all of those taken on their nest in the same river on July 7 and § showed a
spawning mark forming or commletely formed, at or very near the margin of the

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

VI. Relation of size and growth to legal limit
The laws of Michigan as they now stand 1list the long-eared sunfish (Xenotis

mezalotis peltastesd as a gome fish, and place the legal size limit of this

species at 6 inches. A glance at Teble VIII will show that not ome of the 727
specl mens available for the present research was that large. It 1s doubtful if
one long-eared sunfish per thousand mature fish in Michigan 1s of legal size.
Less than 14 of our 727 examples are more than 5 inghes long. Less than 1 in
10 §is more than 3 1/2 inches long. This specles is clearly not in need of any
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

complete or almost complete 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 considerable degree compete with the
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Table ¥I¥¥ Distribution of specimens of long-eared sunfish

according to total length in inches, maturity and legal sigze.

Total length including candal fin in inches

Summer Growing 1.2 1.5 1.6~ 2,1. 2.0~ 2.7~ 3.0- 3.3 3.0 2.9. L o .5 L8 5.1- 5.h- Tota
of Season. 1.“’ 107 2.0 2-3 2.6 2.9 3.2 3.5 308 ’.1 u.h‘ L‘-? 5.0 5.} 5.6

life days -

% 110-130 5 26 28 1 = - - - - . - - - - 60
gSecond 120.150 2 23 22 ¢ 2 1 - - - - - - - - 59
\373 150-.180 4 2 1 2% 9 1 2 1 - - - 4 -4 - L 59
110-130 o 10 23 34 30 21 8 - - - - - - - - 126

Third 130-150 - - - 5 1M 6 1 1 1 1 <« o - - - 26
150-180 . - - 28 48 19 21 19 3 ¥y oo - - - 1llie

1108130 - 2 11 1% 24 g 10 1 - - - - - - 70

Fourth 130-.150 - - - - 5 3 h 2 1 - - - - - - 15
150.180 - - = - = 3 4 m 5 9 3n - - - ., 35

100130 - - - - 7 % 2015 2 1 - - - - - 12

. Fifth 130-150 - - = - 1 2 3 5 4 - A - - - - 1
g 150-180 - - - = - = 1 12 3 s 5 1 1 - . o8
110-130 - - - 2 4 1 2 1 - - 1 <« 4 4 1 1

V' sixth 130-150 - - - -4 - - 1 - o 2
N 150-180 > = e = e = - - - - - 1 A 1

Y .

110-130 - - e = e e = o 1 1 1 - . L - 3

‘§ Seventhl30-150 - - - - - - - - - - - - - 1 - 1
150-180 - - = e e e A - - - - - 1 1 4 2

§ 7 110-130 - - - e e e A a 1 1 - - 4 - A 2
Eighth 130-1%0 - - - « - = - - - = e = e e a -
150-180 - - - e e e e e e e a - = - - -

T 110130 - - = -4 - - A . -
Finth 130-150 - = e = e - = - -
150-180 - - = e = e e e = = e a4 e e oa -

110-130 - e e e e e o= i - - - - - 1

Tenth 130-150 - - e = = = = o= - e e e e e - -
150-180 - - - - e e e - - - - e - - -
" 110-130 5 36 53 L8 855 72 39 26 6 3 2 - - = 3 34
ALY 130-150 2 23 22 14 19 12 9 8 3 1 - - - 1 - 114
AMES 150-180 L4 2 14 84 57T 23 28 U3 11 18 g 1 2 2 - 267
TOTALS ALL 11 61 B9 116 131 107 76 77 20 22 10 1 2 3 1 727
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panfkinseed and bluegilly 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 specles mast be rather severe, especially when the
long=eared sunfish becomss gbundasnt. It does in facﬁ tend to swarm in certain
inland lakes. In all probability the complete protection accorded this specles
by the law has been eonducive to its increase. The larger and better sunfish
species have suffered a drain and depletlion, while the dwarf species has been
favored.

It 18 true that the longeeared sunfish is not generally distinguished from
the larger species by the public. It is claimed that = speclal size 1imit on
this fish would lead to confusion in the enforeement of the law. Our reaommenda-‘
tion is that it be removed from the list of game fish entirely, and that the
lezal limit for sunfish be specified as spolying to the pummkinseed and the
bluegill. This would allow cottagers (amd their children) to remove the excess
of the long-eared sunfish when it becomes over-abundant, after they have learned
the identity of the dwarfed species.

Preliminary studies indicate thsat the green sunfish (_A._pomotis Eiyanellus)

is very similarly dwarfed in Michigan. We recommend that it also be removed from
the 1list of game fish as defined by law, and that it be made clear that no

legal size 1imit applies to it. The green sunfish, on account of its large
mouth and voracious feeding hablits, 1s obviously a dangerous competitor of the

larger specles.



¥il. Summary

1. This study was dased on the examination of the scales of 727 long-

earsd sunfish (Xenotis megalotis veltastes) from Michigan, uslng methods

becoming standard.

2. Thias specles becomss prozressively more dwarfed toward the north
in Michigan, in good correlation with a shortened growing season and lower
mean temperature. Greatest age is probably»attained in the reglon of
greatest dwarfing.

3. There ls no evidence for ®growth compensation®. In 3 genera of
Centrarchidae, a positive correlation exisgts between the growth of the
first and of the second year.

4. In Xenotis as in other centrafichids the male grows faster than the
female., This unusual relation may be an adaptation, as larger dze would
be of advantage to these nest guarding fishes. In the Cyprinidae males
grew larger than the females in the specles in which the male guards the
eges.

5. Attalnment of maturity is related to age (usually just two ysars)
rather than size. A definite spawming mark is produced on the seale.
Spine growth (prior to spawning) is ususlly more vigorous than late sutmer
and frll growth.

6. As the long-epred sunfish does not attain its designated legal size

in Michigan, and does not usually reach even 4 inches in total length, it is

not in need of onrotection. The legal protection may be harmful, as this

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

to become over-abundant.
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