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Renorts to the Fish Division on the numbers of undersized yellow
pikeperch (walleves) beinz caught in Cadillac Leke, Wexford County,
and requests that the Department do something about this situation
were the basis for several investigations on the lake.

A regular lake inventory was conducted on Cadillac Lake in 1941,
The results of this survey were given in Institute Report Number 7467.
This investication recommended that no warm=waier fishes be plante
in the lake as netting resvlis showed the prover species were present
and that adequete reproduction was occurring. There was some question
as to the success of the reproduction and survival of the yellow pike-
verch and in order to determine whether or not they were surviving no
fry have been planted since 12i0.

of planting of the species in the lake csused con-

sicderable concern and resuvlited in other investizations in the form of
shore seining and some gill nettinc. The results of these further in-
vestizations are found in Institute Reports Numbers 966, 1C22, and 1105,

¥

Briefly the netting cperations have shown an adequate revrcduction of
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all species. Tre Cadillac Sportsman's Club, however, continued to ex-
press concern over the lake and in June, 1S47, the Institute began
further studies. This present report is a brief summary of the current
season's work. The invesiigations are not complete and are teinz con-

inueds

on estimate. The

foe

Tre past season‘s work consisted of & populet
estimate of the existing legal sized fish popuvletion is macde from the
tabulation of the numbers of fishes taken in the trap netting procedure,
in the following manner. Trap nets are set in various areas of the lake
and are fished for a short time in eack locale, end then moved. This
prevents the fishes from becoming acquainted with the location of the
net and avoiding that area. The fishes are taken alive fror the net
and pleaced in tubs and transported to desiznated release areas. These
release points are ustally near the center of the lake, and thus the. .

fish have to gwim considerable distances bhefore reazning the shore and

sives them a chance to go in any direction.

o

the netting areszs. This

If they are relecaced in the immediate vicinity of the net in which

they were caught, certain species may be recaptured in that net in a
short time and an unusually high percentase of recoveries cccurs, giv-
inz an erroneous estimate of the total ponvletion. Eefore the fishes
are relecased they are marked. In Cadillec Lzke only & small porition
the dorsel Tin was removed, just enocugh to insurc recozn’tion on
recapture vithin a few weeks. Very few fish died from handliny in the
netting operations. The bigzest loss occurred followinz a day of high
winds znd wave action which prevented the workers from 1lifting the net
that day. The fish were in the net two days aﬁd had been tuffeted
about by the waves. Many of the fish removed from the nets after the

storm were released without merking because of their weakened condition.
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When it is possible to 1ift the nets every day 1ittle.1oss is experienced.
There is alweys some loss t¢ te sxpected when hundreds of fish are being
handled, but every effort is made to keep this loss at a minimume. The

A
estimate of the population,is made from a mathematical formule involving
the numbers of fish cau;rt, the nursbers of marked fish present in the
lake, and the numbers of marked fish receptured ezch day. A tebulation
is run each day and the estimete made. The ideal condition for making
an estimate is to be zble to net for & sufficlently long period to have
a large number of markecd fish present in the lake and to net unitil a
stable recovery rate 1s obltained each day. Due to previcus committments
the netting operation on Cadillac Lake was not conducted to a point
where a stable recovery rate was secured, and the populstion estimates
that ere siven in Table 1 are to be considered as tentative. It is ex=
pected that another estimate will be made next spring to recheck the
estimate of this seasor. Also it is to be remembered that the figures
given in Table 1 represent the lezal sized fishes only. The nets were
of such a mesh size that few of the fishes of the shape of the blue~
2ills under six inches, and few fish undeér eleven inches if shaped like
perch or bass were taken. Irn this connection a met is now aveilable
vhich will greatly aid in capturing the smaller fishes and this net

will be available for next season's work. Every effort will be made

to take samples of the fish between thz young-of-the-yezr and the legal

AR

i.h

length, This gap in cur data makes it difficult to interpret some of
our vresent findings.
From the tentetive populztion estimate it may be sser that the

population of legal sijed fishes in Cadillac Lzke is relatively low.

The estimated number of fish per surface acre was 13.25. The figure
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Table 1

Estimate of the lezal sized fish population in Cadillac Lake

Population

Mumber of

Number marked

Percentege marked fish

Species Estimate fish merked fish recovered recovered
Yellow pikeperch 3,278 663 i 11
Yellow perch 1,876%/ 163 7 L
Bluegill 3,104 1,251 321 26
Smallmouth black bass 960 308 58 19
Largemouth black bass 81 30 6 20
Black crappie 2,493 1,210 11 3L
Pumpkinseed 827 308 €9 22
Rock bass 1,016 L35 112 26
Pike L5 13 2 17
Common sucker 1,417 11 7 5
Dogfish 150 38 L 11
Totals 5,247 L,569 1,076 2

¥/ Estimete not accurate because of size of mesh in net. 3See text.
Cadillac Leke area — = = = = = = = = = = = = 1,150 acres
Nurber of legal sized fish per acre - — - - 13.25
Number of hours nets fished - = = = = - - = 50l
Number of fish ceught — - = = = = = = = - = 5,68

Catch per net hour
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for perch, however, is not to be considered as anywhere near accurate
because the nets take so few. Vie know from gill retting results that
the perch population is considerably higher than our estimate, beczuse
as has been pointed out few perch under eleven inches were taken in the
trap nets used,

wrirg the netting period scale samples were collected alonz with
lengths and weights from a representative series of fishes. The ages
at the various sizes together with the welghts are given in Table 2.
With two exceptions the fishes of Cadillac Leke are growinz at a rate
considerably shead of the average for the state. The bluegills, for
example, in certain age-groups are as much as twe inches ahead of the
state average., The yellow pikeperch and the smellmouth blazk bass,
however, are slightly behind the state average. The reasons for this
are not completely clear and it is hoped that our future investigations
will clear up this point.

Adequate nztural reproduction of the yellow pikeperch in Cadillac
Lake has been demonstrated by this study. During the invzstigation
756 pnikeperch were caught and of this number 33l were weighed,
measured, and scale sampled. Analysis of the ages showed that of the
33l; fishes taken at random, 282 of them were of ages that had been
spawned naturally in the lake. Ary fish of Age-group VI or less could
not have come from plantings since these were stopped after 19,0,

Also the fact that compleints of under-sized fish-~ten to twelve incres
in length--are still prevalent further proves the adegquacy of natural
reproductions

The question now arises i1f there is adequate reproduction in the
lake, and the fishes in zeneral are growing at a rate considerably
ahead of the average growth made in the state, why are there not more

adult legal game and pan fishes present?



Length and weight of the fishes at the various ages

Table 2

in Cadillac Lake

Species " T 1T 11T TV ] VI VI VITT TX
Yellow Total length  8.L (L)% 11.5 (13) 13.2 (22) 1Lh.6 (72) 15.5 (97) 16.8 (7h) 17.7 (28) 18.5 (16) 19.3 (5)
Pikeperch State average 9.2 11,9 1,7 16,3 17.3 6.4 17.3 21.2 19.5
Weight e 7 ounces 11 ounces 16 ounces 19 ounces 23 ounces 27 ounces 33 ounces 36 ounces
Total length 6.y (8) 8.1 (25)  eee 9.6 (5) 10,0 (L) 10.5 (5) 10.5 (L)
Blue?;ill State average ere cee 50).!. 606 ese 747 8.2 8.h 8.7
Weicht coo vee 5 ounces 9 ounces coo 15 ounces 18 ounces 21 ounces 21 ounces
Yellow Total lensth L0 (8) 7.1 (7) 9.1 (6) 9.6 (L) 10.9 (3) 11.4 (L) 11.8 (9) 11.8 (5) 12,7 (9)
Perch State average .1 5.8 6.1 745 85 O4C 10.4 10.8 11.3
Weicrht ‘oo ves aee - cee 12 ounces 16 ounces 16 ounces 18 ounces
Total length 6.3 (2) 7.5 (21) 10.7 (1) 9.5 (11) ..o 10,7 (2) 10.9 (2)
Rock Bass State average ... ces 52 6.2 7.3 7.9 oo 9.0 949
Weight oos cos L}, ounces 7 ounces 8 ounces 13 ounces ... 17 ounces 18 ounces
Black Total length N 6,0 {2) 8.9 (1%) 10.1 {12} 10.2 (L) 11,7 (2) 12.7 (7) 12,8 (&) 12.3 (2)
Crappie State average  ee. Ce9 8.0 9.0 2.9 10,7 11.3 11.5 ces
Weirht Cese 3 ounces 8 ounces 12 ounces 17 ounces 18 ounces 22 ounces 23 ounces 2l ounces
Smallmonth Total lenwth 6.9 (2) 9.9 (22) 12,0 (5) 14.5 (L) 15.9 (1) . 16.8 (3) 17.1 (2) 18.8 (3)
Black State average see 9.0 11.2 13 .3 lgoo 15.3 1"2021, 1/3-8 ss e
Bass Weirht coe 3 ownces @ ounces 1l ounces 26 ounces 35 ounces L1 ounces Ll ounces 53 ounces
Pumpkin- Total len':th e sse 509 (2) 6.8 (17) 7.9 (2) 800 (3) se e ) coe
seed State average ese ves )4.-9 507 6;2 608 ere ese ese
Wei~ht ces oo 3 ounces 6 ounces 10 ounces coe cos cos

10 ounces

e

Jy number of specimens in parenthesis
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This question is a comrclicated one for which we do not have a com—

plete answer. It is for this reason continued inves®ization on Cadillac

Lake is needed. Answers found here may well be applied to other lakes

4

with similar conditions. A possible explanation may be the numbers of
fish=eating species in the lake., The survey of Cacdillac Lake revealed
the vresence of 23 species of fishes, of which nine were of the game
and pan fish classification, one so-called obnoxious fish, three species
of coarse fishes, and nine forage fishes. Of this number of game and
pan fishes seven species mey be classed as fish eaters, namely: the
yellow vikeperch, yellow perch, black crapoie, rock bass, large-and
smallmouth black beass, and northern »nike., The two remaining species,
the bluegills and pumpkinseeds, are fish éaters in their larzer sizes,
and from the sizes found in Cadillac Take may well be classed as fish
predators. Thus it would appear that the fishes present are sinmnly
eating themselves in order to live. One part of the investigation to
be continued on the lake is the collection of stomachs of the various
species to definitely establish this contention or disprove it and re-
veal the real feedins habits of these fishes. When this study is
complete a much better provram for improvement of the fishing can be
made.
Anofher question on the growth of these fishes might be why are

some fisﬁ zroving at an sbove averaze rate and some not? A possible

3

explanation as to why the smallmouth black bess and yellow pikeperch
are not ﬁaintaining averace growth weuld be their feeding hebits.

Both speeies in lar-~er size sroupns are predominately fish eaters and
take little other food. Smallmoutr will eat considerable numbers of
crayfish when these animals are present, but in Cadillac Lake they are

not abundant and thus the larger smallmouth depends entirely upon fish

for food. There appears to be a scarcity of forage fish of a size
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suited to the smallmouth and pikenerch and pcssibly they do not zet
adequate amounts to make the necessary i;rowth. The other species eat
other organisms besides fish, such as insect larvae, scuds, etc. The
bluegill and perch eat considerzble guantities of plankton (free-swimming
microsconic and semi-microscopic plants and animals) and thus they aug-
ment their fish diet with other forms and because they are few in number
make excellent growth. But as stated previously further investigetions
are needed to substantiate the above theories.

The Cadillac Sportsman's Club can contribute greatly to this study
by cooperatinz in the gathering of the stomachs. One big difficulty in
securing the stomachs of fish from the fishermen's catches is that he
may dlsllke to have the fish cut open before he cleans it. In order to
make a good study of the food habits the stomachs should be removed and
preserved as soon as possible after the fish has been caught. This is
to prevent continued digestion and loss of identity of some organisms
which might have been saved if they were imnmediately preserved. The
Cadillacvgroup can ald by permitting their fishes to be opened and the
stomachs removed by our investigator, and also by spreading the word
around té the non-residents who come to the lake to fish.

During the past season 292 yellow vnikeperch were tagced and re-
leased in the lake. Signs were posted about the lake notifying the

ublic of their presencz in the waters and where to report their capture

’U

if any of the tegred fish were caught. The aunthor does not know if any

tazged fish were caught or not, but nonc have been reported to date. It
is hoped that some of these fish will be caught and be taken to the check-
ing station (located at District Biolozist Stanley Lievense's home on the
north shore of the lake) so that they may be weizghed and measured and
scale sampled. Some vital information on the growth of the pikeperch can

be obtained if the fishermen will cooperate and report their catches of

marked fish.




While it is necessary to wait for the remainder of the investigation
to be completed before any manacement vrovesals are finally established
one svuzzestion seems to be in order. It would be desirable to install
some brush shelters in Cadillac Lake particularly on the northern shore.
It is recommended that the Cadillac Sportsman's Clur follow a suzzestion
made to the author by one of the members of the club teo utilize the dis-~
carded Christmas decorations from the streets of Cadillac as brush shelters.
Great numbers of trees are used for decorations and then hauled to the
dump for burning. The Club mizht well organize a project involving the
wiring tozether of numbers of these trees and properly weighting and
sinking them alcng the north shore of the lake between the ten and
fifteen foot contours. The District Biolozist who is located on Cadillac
Lake would be availeble for sunervision on this project. It is believed
that the brush shelters would serve as places of protection for the
smaller fishes and also as a concentration center for larger fishes,

In some wabters excellent fishing in the vicinity of brush shelters has
been found due to this concentration. Definite proof of the value of
shelters in increasing a fish population is lacking but presumebly
added shelter might increase survival of more of the many young fish
produced in this lake. In building up this population, however, the
average size of the fishes may be reduced, but for the most vart this
is of no conseguence beccuse the fish now exceed the state averaze. If
the population of small fish can be built up, more of the size suited
to the pikeperch and smallmouth will be availzble and these species
mizht increase in growth rates.

Next summer's prosram also calls for an intensive shore seining

investization to make a thorourh check on the guantities of forage

o0

fishes as well a2s game and pan fishes. An evaluation of the spawninz

facilities will he made at the same time. It may be advisable to attempt
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the introduction of some additional forage specles or some spawning ime
provement devices but this should wait until the investigation is complete.

It has been suzgested that there be a reduction in the lezal length
of the yellow pikeperch so that the fisherman misht Keep the numbers of
now undersized fish they are taking. It is recommended, however, that
this not be done until the completicn of the present investigation. Work
now being done on the yellow pikeverch will shed much needed light on the
whole pikeperch situation in Michigen and mey change our present concepts
on iegal lengths needed for the pikeperche.

In the meantime it is sug.ested that the fishermen on Cadillec Lake
begin to fish for some of the other species, such as the black crappies,
verch, or bluegills., It appears that the main fishing in the lake at
present is for the pikeverch. The black crappies zrow to a weight of
nearly two pounds, and meny bluexills taken ir the nets were over a
pound in weight. In fact the average weight of age-group VIII was one
pound five ounces, with a totzl length of 10.5 inches. ¥inter fishing
for both bluegills and black crappies is an excellent sport, and they
are the best eating in the winter. Perch fishing is increasing some~
what but could be heavier. The reduction of these species might well
increase the food supply for the pilkeperch and permit them to attain
an average rate of growthe

In sumaary it is suviested that:

1. The study of Cadillac Lake be continued throush 1948 and in-
clude a stomach analysis of the game and pan fishes, a survey of the

forage fish population, a recheck on the bottom food organisms, another

opulaticn study to check on the estimates made in 1947, and a creel

3

census during the winter of 1947-h8 and the spring, summer, and fall
of 1948 to secure a better knowledze of the numbers and kinds of fishes

removed by the anzlerss
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2. The Cadillac Sportsmen's Tlik sponsor the placing of brush
shelters the northern shozl area of the lake under the supervision
of the District Biolo-ist;
3. Urce the fishérmen on Cadillac lake to fish for other species
than the yellow pikeperch, particularly in the winter period;

i« Ur-e the Cadillec Sportsmants Club to particinate in the secur-

in~ of the creel census data and stomach collections that are needed, and

)]

to publicize the work thet is teing done to the visitors so that they
will cocperate in reportins marked fishes and understand why they are
asked a lot of questions by creel clerks and;
Se Postpone until 1SL9 any chenges in the existing size limits
or introduction of new species of minnows into Cadillas Lake.
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