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Abstract

At Big Bear Lake, Otsego County, Michigan, age determinations made
from scales of bluegills revealed that during a period of more than a
decade (1940-1953) virtuslly the whole bluegill population was composed
of fish belonging to the 1938 year claess. Throughout the period of ‘
intensive investigetion, 1940 to 1946, survival of bluegill from year
classes subsequent to 1938 was negligible, and fish collecting as late
as 1953 indicated that, to the present time, a successful bluegill year
class has not appeared.

Possible reasons for poor survival of year classes subsequent to

1938 are suggested.
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Walter R, Crowe
Introduetion

In an earlier paper (Crowe, 1953) I reported that the bluegills
in Big Bear lake had seemingly falled to maintain their numbers and
that they ocoupied a questionable position as a component of the fish
population in the lake.

Pronounsed year-¢lass dominance is a oommon phenomsnon and has
been fully desoribed for meny sport and cammeroial fishes, That s
single yufr slass should ferm the greater part of a population of aanlf
bluegills is not umusual, but that the survival of virtually the whole
population should depend upon a single yesar olass is remarikable, ZThe
almost oemplete failure during the period of mare than a deoads of new
bluegill year olasses to appear is extraordinary. Swrviwval of bluegill
progeny from year olasses subsequent to 1938 in Big Bear Iaks has been
negligible. The poor survival is more striking when one considers that
this lake appears to be admirably suited to the produetion of eentrarechid
fishes.

The physical and biiiogioal features of the lake were desoribed earlier
(Crowe, 1953), but some of the mere salient features should be repeated,

%ontribution from the Institute for Fisheries Research, Michigan Depart-
ment of Conservation.



Big Dear Iake is 350 acres im ares. It hes a maximm depth of 35
fest and & mean dopth of 15,8 feet, Since the lake is thermlly umstrati.

fied, the whole beii is habitable by fish tiroughout the year, Bottom
soils consist of sand and gravel at the warging aad pulpy peat underlies

the deeper water. The lake is fairly well supplied with cover im the form
of vegetation or drush shelters. The game fisk population consists of
largemouth tass, ssallmouth bass, pumpkinseeds, roek tass, and yellow
poreh, Thers are no walleyss or northera pike. Cosres fish are repre-
sonted by the sbundant white susler, and the less zwmerous browa and
yollow bullheads. Forage species present are the dluatnose miunow,
common shiner, mudmimnow, western banded killifish, northera muddler,

and Iowe darter. Exespt for the persh, sll of the gamw fish make excel.
lent growth, The lake's reputation as a fish produser is good.

Yoar-Cless Dominance Ameng Blusgills
at Big Bear Iake

The game fish population of Big Bear Iake was the subjeet of rather
detailed imvestigntion between 1940 and 1946, During this pericd, the
awsrioal abundanes of the wricus game species was estimated by a n;k-
aad-resapture teohniqus, Results were deseribed earlier (Crowe, 195%).

IS was neted that dluegills which appeared in the trap-met catobes decame
progressively largar as time elapsed., This phenomenon was not apparent
for the cther spoiss, and the obvicus infersnce was that there was no
recruitment to the hiuwe : 11 population from year to ysar whereas the other
geme fish populations were being replenished by growth of younger fish,



Figure 1 illustrates the progressive imoreass in sisze of the
bluegills ocsptured during the six-ysar period., ¥Not all of the bdlwe-
" gills ecaptured were messured but most of them -ore, and the length-
frequensy distridution shown in the figure is certainly representative
of the bluegills captured in the trap nsta. We hawe no reasca to sus-
peot that the awrage sise of the nstecaught bluegills was not ideatieal
with the average size of she two-ysar-old and older bluegills inm the
lake. A ceusus of the fishing in the lake was takm throughout the perioed,
and while blusgills never formed & substantial part of the fish harvest
from Big Bear lake, thoss which were eaught by fisherman were of sises
oomparabls %o those eaptured in the trap mets,

Sosls samples for age determination were secured from seme bluegills
eaoh your, Ais can be seen from an examination of FMigure 1, the number
of «nh»napln is not large but sanples eaoh ysar were Haken from dluse
;111! representing the sntire sise range: Resulls of age detersinations
are sumsariszed in Table I, Each year the major portiom of the seals
sanples coms from bluegills belomgiag to a single year slass, and yesr
olasses otler than 1938 rere pusrly representsd. A compardson of Table I
with Figure 1 reveals that the length distridbution of the bluegills, whoee
ages ware deternined, olosely approximmtes the length distribution of those
which were measured but met aged. Apparently most of the larger bluegills
(L6 inshes or larger) iz Big Pear lake durimg the period of 1940 to 196
wore fish of the same age,



Figure 1
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BIG BEAR LAKE BLUEGILLS, 1940—1946,

SHOWING DOMINANCE OF 1938 YEAR CLASS
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Possible Reasons for Poor Surviwal
of Bluegills Hatohed After 1938

Ressons for the failure of bluegills representing ysar elasses
other than 1938 to appear in sigaificant numbers are not the subject
of this report, but a few pertinent observations are in erder,

Litsrature dealing with fisheries msoagement contains many references
to the blusgills high reprodustive potential, and its tendency to over-
populate laies and ponds under & wide veriety of ecclogioal oonﬁtihm.
Blusgills ean, and do, spawm wnder diverse situstions, and lave boem o’l_)-
served spewning throughout mest of the sumser. lModem oconeepts of fish
management agres that only wnder the most unwsual ciroumstances is it
neocessary to stoek Blmgilll on a mainterance basis, whersas unlly )
effort is put inte trying to keep the mmber of smll blusgills down Yo |
a desirable minimum, The almost complete failure of "mew™ bluegills te
appear at Big Bear lake emn hardly be attriduted te laok of spawning. In
late suxmer axd early fall, particularly in 1941 and 1942, young-of-thee
year blusgille ocould be captured by seine with 1ittle diffieuity. The
igc‘oiu was frequently observed spawming. In later years, possibly as a
resmult of a deslining population of adults, youngeof<theyear blusgills
were m 8o readily eaptured. The 1938 year class may have represented
stocked fish, but this is regardesd as improdable in view of aumsrous studies
on survival of hatohery bluegills in other lakes, and in view of the poor
survival in Big Bear lake from plantings made in 1937 and 1939.



The following plants of bluezills were made in Big Besr lake:

Joar Fomber Age

1934 3,000 L moaths old

1935 kL, 000 b months o1d

1936 none

1957 6,000 3 months old
1938 8,000 5 momths old

1959 35,750 3 months old

‘Weo blusgills have been stocked sinee 1939 aud the species has almoat
disappesred from the lake, (e is foresd to occusider the pessiddlity
" that, if bluegills are te surviwe in Big Bear lale, pericdis introduc.

tions may be necessary.

Ancthor possible explanation for the poor swvival of bhluegills
hatohed subsequent to 19538 is predation. 7Tere have besn two or three
events vhieh may have had a considerable influsnce on the suwviwml of
bluegills, Suskers were remeoved im 10i3 (Crowe, 1953)., Young suskers
may have bess serving as & buffer speociss and, wiwn they were ne longer
available, predation on biwgills may have inmoreased. Secondly, starting
about 1945, pereh in the laks began to reash rather large sise, and for
s poriod of a few years, they provided cutstanmiing fishing, These larger
poreh may have Ddoen more offective as predators than were the amller ones
which had been present eariier. Thirdly, the smslilmouth bass has spparently
become relatively mere abundant than formerly, and predation by this species
sy ave inhibited surviwel to maturity by bluegille. For predation te
bave been effective, the reproductive rate of the bluegills must have deen
low as compared with that of pumpkinseeds or bess (which in itself would
be uznusual ), or the predators xust have been highly selestive. Predation
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on bluegills by cther species in Big Bear lake has not been ocarefully
investigated and its possible importance as a limiting factor is merely

suggosted here,
Investigations of the lake after 155 have besn trief, at mest for

& day or two eash year, Sufficient fish oollesting has been done to re-
veal that the hlu;ins are extremsly scaree. On the otherihmid, the
species has not mappund otirely (a single thresseysar«cld was eaptured
by trap st in 1953), and the appearanes of a suocessful year olass at
any time remains e distizet possibility.
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