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East Twin Lake lies in the extreme southwest cormer of Montmorency
County (Te 29 Ne, Re 1 B, Secse 27, 28, 33, and 3L), at the town of
Lewiston. It was mapped and sounded in the winter of 1935-36 by a crew
from the CCC Camp Au Sable. The physical and chemical characteristics
are tabulated and discussed in a former report (Institute Report No. 589).
The lake has sufficient area to allow for considerabls wind sweep, causing
a certain smount of wave action. The bottom for the most part is soft
(pulpy peat), but sand and gravel are found close to shore, usually to a
depth of 3 or l; feet. The gzreater part of the lake's area is shoal.
Inlets and outlets are lacking. The water is usually quite clear and
colorless (Secchi disk, 1ll;* 6®). The shores are bold and wooded, except
for the northeast side of the lake which is cleared pasture. The water
is alkaline, and probably has sufficient dissolved oxygen from top to
bottom the year around. Common bottom food organisms such as blood worms,
mayfly nymphs, etc. are not abundant. Plankton (microscopic plants and
animals, such as water bloom and water fleas) is also negligible. How=

ever, other food (forage fish, orayfish) is present in good quantitye
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East Twin Lake was selected for this investigation for several reasons.
Its fishing reputetion was poor, and it presumably had a large population
of suckers. This last was of prime impnortance as a starting point for
a detailed study of the common sucker in Michigan waters. At the request
of local sportsmen, suckers had been removed during the winter of 1936=37.
This work was done by commercial fishermen and the suckers' sale was per=-
mitted in payment for the worke A total of 2,041 suckers was removed, hav-
ing an approximate weight of 4,338 pounds, or something over 2 pounds
apiece. These weights are only approximate, for they were not actually
weighed, but their weight wes estimated by the commercial fishermen. How-
ever, it is probably safe to assume that the fish averaged close to 2 pounds,
Fishermen around the lake claim that fishing was improved by the removal
of suckers, but that the fishing fell off as the population became re-
established. It was hoped that the investigation would throw some light
on this problem. In recent years the significance of populations in
fisheries management has become increasingly important, and it was decided
that population estimates would be made for the lake. Total, specifiec
and relative populations would be determined. Age determinations would
be mzde for all game species, and the growth of the sucker would be care-
fully studieds Methods used in making population estimates were adapted
. from those methods used by other workers, chiefly Dr. David Thompson of
Illinois. Stomach analyses of game species would be made in the hope of
determining the importance of suckers, sither as fry or sub-adulits in the
game species' diet. Sucker feeding habits were to be investigated also
to determine whether or not they consume spawn of game fish, and to what
extent they compete with game fish for food. Through tagging it was hoped
that some information on the migrations of the mature fish about the lake

might be discovered. Plantings of legal and sub-legal small-mouth bass

were to be madee These would be tagged and measured and thus some data
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on their movements, zrowth, and acclimatization might be gatherede

Work was started on June 21. A commercial fishermen, Mr. Ralph Curl
of Black River, Michigan, was employed on contract and his gear was used
throughout the investigation. Ten trap nets {called "small subs®) were
operated from a large rowboat (155 feet)s The nets were constructed with
a double pot, 2 single 600 foot lead, and two 20-foot wings or heartse.
The pots measured l; feet deep, by li feet wide by about 10 feet long. The
mesh in the lead was l; inches stretched and that in the pots about 2% inches
stretched. The nets were easily operated and took adult game fish and
suckers quite readily. A total of 7,22 fish was taken in 8 weeks, or an
average of 905 fish per week, or 125 fish per day., This catch, compared
with experimental gill net fishing in our inland lakes, seems good. Nets
could be left in one place for about two weeks at a time and then had to
be moved because of the algae and debris which had collected on the twine.
This debris is destructive to the twine and impairs the efficiency of the
nets. The back of the pot could be lifted to the side of the boat, some
of the fish removed through a lace hole, and the rest allowed to remain
in the water at the side of the boate The accompanying photographa
(Figs. 1 and 2) give a fair idea of this operation.

Procedure in population determinations was as follows. Nets were
lifted every day. About a dozen fish were transferred to a wash tub in
the bottom of the boats These fish were marked by the amputation of a
pectoral fin, and were then released on the far side of the boat from the
net. Counts were kept of all fish taken, and of marked fish recaught.
The percentage of recoveries was carefully recorded, and when the percentage
was found to be consistent (that is when it was found to remein relatively
constant from day to day), no more fish were marked. Marking was discontinued

after July 25 except for a few fish which were tagged. More briefly, the
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the percentage of recoveries had grown consistent at the end of 5 weeks.,
It should be noted here that the percentage of recoveries was approximately

the same regardless _‘E gize _c_>£ catch or position _g_i_‘_ netss About 5 to 7

nets were operated at one time, and 18 different stations were established.
The lake was thoroughly netted except for one corner, the northwest, near
campe Throughout, this part of the lake is too shallow to permit the
proper use of the netse.

It was soon noticed that some fish were retaken more readily than
others. For instance, bullheads and sunfish were recaught as soon as a
very few had been marked. However, recoveries soon began to show in nets
near which no fish had yet been released, and we felt that all errors in-
herent in the work tended to balance one another. Populations were estimated
by the use of the formula P =§£_-'é in which P is the estimated population
on any particular date, A is the number of fish caught on that certain date,
and B is the total number of marked fish already in the lake on the same
date. AB is the product of A times B, and ZAB is the sum of the products
calculated up to that date, C is the number of returns (i.s. marked fish
recaptured) on a certain date, and 3C is the sum of all returns on that
date. In other words TAB and ZC increase from day to day and the other
numbers are of course quite variable. The Greek letter sigma (%) is a
statistical symbol used to denote a summation or the sum of the totalse
It does not enter algebraically into the calculations. Population estimates
are tabulated in Tables I to VIII inclusive. The relative population based
on the estimates derived from the use of the formula is given in Table IX,
It will be noted that there is some disparity between the estimated total
population and the figure obtained through the addition of the estimated
specific populations. However, since the use of one figure gives 11.5 adult

fish to the acre, and the other gives 12.8 fish to the acre, the d¢screpancy
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does not seem very significant. We think that these estimates give an
accurate picture of the lake's adult fish population, with the exception
of perch, which are unquestionably rather abundant. Unfortunately, legal
sized perch could swim through the nets, so the perch population, which
because gf the small average size of the fish is not an important popula-
tion to the fishermen, must be disregarded in the estimate this year.

The study has shown quite clearly that the wall-eye is the dominant fish
in the lake at present. The sucker, though certainly an important part

of the population, is not the most abundant fish in the lake at this time.
We would like to point out that the average size of the suckers is at
present smaller than formerly. Mr. Curl, who was one of the commercial
fishermen engaged in the removal of suckers in the winter of 1936-37,
noticed immediately that the suckers we took during the summer of 1939

ran smaller than those they had taken before. Those we caught this summer
(1939) had an average weight of something over a pound (19 oz.); those
taken in the winter of 1936=37 had an average weight of probably very
close to two pounds. From this, it seems likely that the 2,0L1 suckers
having an approximate weight of 1,338 pounds, removed from BEast Twin Lake
in 1936-37, constituted a large part of the adult population present at
that time., This assumption is borne out by the fact that the weekly catch
for that period (1936=37) shows a steady decline. If the above conclusion
is correct, it means that a great part of the suckers teken this summer
(1939) have grown to a weight of a little over a pound since the spring

of 1937 In other words, most of the commercially legal crop was harvested
in the winter of 1936=37, and the adult sucker population was drastically
reduced by the operation of the fishermen that winter. Examination of

the scales taken from suckers in East Twin Lake this past summer should

serve as a check on whether or not the above assumption is correct,
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The relative populations in per cent (Table IX) were calculated from
the specific populations estimated from the formula. Although the estimated
specific populations may differ to some extent from the actual populations,
the relative populations are probably essentially correct, because the
errors in the estimates are probably uniform.

Along with the population studies made on the lake, some data for
the determination of age and growth were taken., Besides the counting of
the fish each day, some were measured, usually those from one net, and in
this way average lengths of all game species and suckers were obtained.
Also a good representative sample of all species was weighed before being
released. A series of scale samples was taken from all species, though
the samples f{rom perch and rock bass are admittedly inadequate. This gap
will be filled during the coming summer (1940). The scales were used to
determine age, and this added to the .other data should help furnish a
tentative picture of the general growth conditions in the lake. Results
of these scale exminations are tabulated and compared with the growth rate
determined for the same species during surveys of Black lLake (Cheboygan
and Presque Isle counties) and Long Lake (Alpena and Presque Isle counties)
made during the summer of 1939 (Table X).

It can be seen from an examination of the above table that the game
species from East Twin Lake for which we have adequate scale samples show
at least an average growth when compared with the same species from two
other lakes in the same general region. The wall-eye reaches legal size
sometime in the third summer of life, pumpkinseed sunfish sometime in the
fourth summer, small-mouth in the third summer, rock bass in the third or
fourth summer, and perch in the third. So far as we now know, this is
about average. The fish from Black Lake show, on the whole, a little better

growth, and those from Long lake grow a little more slowly. As pointed

out before, the samples of rock bass and perch are inadequate at present.
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A total of 137 fish was tagged, and 125 more fin-clipped (clipped
differently from those used in the population study). There were then
562 specifically marked fish in the lake., Of these, 200 were fish either
native to the water or well established from former plantings., The rest
(362) were legal and sub=-legal smallemouthed black bass introduced from
Iske Huron in three different plantings on August 28, 29, and September 1.
The plantings were made after the nets had been removed from the lake,

The tagging of the native fish was done shortly before the nets were re-

moved during the first two weeks of August. Up to the present there have
been 20 recoveries of marked fish, exclusive of 8§ tagged fish which were

picked up dead.

Of the 20 recoveries to date, 9 were native fish; 8 were recovered
in our nets before they were removed from the lake, and one was turned in
by & fishermane

Eleven recoveries of the introduced smallemouth have been turned in
by fishermen up to the present.

The record of the recoveries has been kept on a map (map not included
in this report because the number of recoveries does not yet seem sufficient
to warrant any clear cut conclusions as to dispersal, etc.). From these
recoveries it seems clear that the introduced small-mouth have spread out
considerably from their point of release, Turning to the native fish
recoveries, it is evident that many of the fish are concentrated near the
island, the favorite fishing ground of the sport fishermen on the lake,

Eight of the tagged fish were picked up dead. Of these, 7 were native
fish and 1 an introduced small=mouth. This is here attributed to the faot
that the tagging of the native fish was done at the height of the summer
when the water was very wamm (80°F.). A considerable mortality is probably

inevitable when fish are handled under such conditionse. It seems likely
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that these conditions (very warm water and hot weather) rather than the
tag or the clipped fin caused the deaths, which though few are to be
apided if possible.

Concerning the mortality of the fish caused through the handling or
some more nmatural cause, something might be added here in the way of sup-
plementary date. An attempt was made to examine a portion of the shore
each day, and to bury any dead fish found. In this manner the whole shore
was examined several times. Also records of the fish killed by being
gilled in the nets were kept. A total of 174 unmarked fish was found dead.
One hundred and sixty marked fish were picked up dead. The decomposition
of a few (probably 30-40) had progressed too far to emable one to tell
whether or not they had been marked. The latter are not included in the
population estimates. The figure of 160 does not include the 8 tagged
fish which were found dead since these are treated separately in the pre-
cepding paragraph. However, these figures indicate that the mortality
of the marked fish was not significantly greater than that of the unmarked
fishe Unquestionably, the handling of game species in warm water, at the
height of the summer, led to some deaths but the number was not as great
as might have been anticipated.

An attempt was made to find some correlation between weather conditions
and fish catch by the nets. 1Little was learned, One thing which seems
fairly clear upon examination of our field records is that more fish were
taken on rough, cool days than on calm, quiet ones. This, however, would
be difficult to prove for nets were constantly being changed, and while
some would be dirty and inefficient, others clean and freshly set would
be making good catches. Our records show that the best catches were made
on rough, cool days, especially when there was also a high wind., We

assume that the cooler water and the high wind caused more movement, and

hence more fish were takene
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We plan to continue work on the lake during the surmer of 1940, and
brief plans for this continuation are given here. It is possible that
the population counts will be repeated in order to check the results of
last summer and the methods used. Also, we hope if possible to determine
whether or not any great change has taken place in the population. Addi-
tional stomachs will be obtained in order that more complete food studies
can be made. An attempt was made this past winter (1940) to get some
stomachs, but only 5 wall-eye stomachs were obtained through three weeks?
continuous "ice-fishing.™ Scale sampling will be contirued. By omitting
plantings this spring we hope to be able to determine definitely if the
wallesye spawns in the lake. In a former report (Institute Report 589)
management recommendations are made, Besides this work, we plan to conduct
a creel census in order that a complete record of the actual fishing re-
sults may be obtained. The work at East Twin will be correlated with
some work that has been done this past winter (1939=L0). Two commercial
fishermen were permitted to remove suckers from two inlend lekes of the
state, Plack lLake in Cheboygan and Presque Isle counties, and Carp Leke
in Emmet County. The fishermen were permitted to sell the coarse fish
taken, We hope that we shall be able to learn something of the effect of
this reduction of the sucker population, A creel census is to be conducted
on Black lake if a CCC project is approved. During the summer of 1940 we
shall start work on another lake where we hope to get a complete picture
from the beginning of operations. This is Big Bear lake, 8 miles from
Lewiston. Local fishermen have asked that suckers be removed and this
may be done if conditions warrant, but it will be absolutely necessary
to get as complete a creel census and fish population estimate as possible

prior to the removal of any suckerse.
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Many questions concerning the relation of suckers to game fish have
arisens Do they compete for food? 1Is the sucker a spawn eater? Do they
furnish a significant portion of the game species diet? Will they crowd
out game fish unless their numbers are periodically decreased? We hope
through a careful study of the lakes mentioned to throw some light on

these problems.

INSTITUTE FOR FISHERIES RESEARCH



TABLE I
Estimated total adult game fish and sucker populetion, exclusive of perch,
East Twin Leke, léontmorency County, Michigan. Estimates based on use of

forrmla P = E‘E

£C
No. clipped Sum of all Sum of
No. of already in products to all re-
fish taken lake Product date Returns turns Estimated
Date A B AB L AB ¢ EC population
June 21 L]3 ese eoe XX eve see eece
22 268 L3 11,52, 11,52,
23 323 311 100,53 111,977 L L 29,913
2, 102 630 6L,260 176,237 2 6 29,373
25 1 730 730 176,967 1 7 25,281
26 98 730 71,5L0 21,8,507 6 13 19,116
27 70 822 57,5L0  306,0L7 5 18 17,003
28 87 837 77,169 383,216 2 20 19,161
29 136 972 132,192 515,108 6 26 19,823
30 140 1,102 154,280 669,688 13 39 17,171
July 1 202 1,229 218,288 917,96 37 76 12,078
2 38 1,294 52,972 970,918 10 86 11,250
3 105 1,122 19,310 1,120,228 6 92 12,176
L sl 1,521 82,134 1,202,262 8 100 12,02
5 36 1,567 56,112 1,288,77L 5 105 11,988
6 27 1,598 43,16 1,301,920 6 111 11,729
7 79 1,619 127,901 1,129,821 9 120 11,915
8 262 1,689 L2,518 1,872,339 L9 169 11,079
9 297 1,902 56L,8dL 2,1:37,233 66 235 10,371
10 220 2,133 L69,260 2,906,193 50 285 10,198
11 97 2,303 223,291 3,129,884 18 303 10,330
12 171 2,382 Lg7,332 3,537,206 3L 337 10,496
13 15l 2,51 387,92¢ 3,925,132 k) | 368 10,666
1hY 22y 2,62 591,808 L,516,9L0 L9 la7 10,832
15 0 2,817 0 L4,516,9L0 0 a7 10,832
16 556 2,817 1,566,252 6,083,192 107 52]; 11,609
17 100 3;266 326:600 6:’-}090792 23 5’4—7 11:718
18 183 3,343 611,769 17,021,561 54 601 11,683
19 Wb 3,L72 506,912 6,53L,863 Ll 6L5 10,132
20 162 3,57k 578,988 7,113,851 53 698 10,192
21 133 3,683 489,839 7,603,690 35 733 10,373
22 313 3,78 1,183,453 8,787,1L3 92 825 10,651
23 0 L,002 o 8,787,113 0 825 10,651
2 280 L,002 1,120,568 9,907,703 103 928 10,676
25 1,8 L,179 618,1.92 10,526,195 5L 982 10,719
26 116 4,373 507,268 11,033,163 Lo 1,022 10,796
27 12l L,373 542,252 11,875,715 by, 1,066 10,859
28 108 L,373 L72,28) 12,047,999 35 1,101 10,913
29 21, L, 385 938,390 12,986,389 83 1,18, 10,968
30 133 L,385 583,205 13,569,59L 55 1,239 10,952
31 151 L,385 662,135 11,231,729 sh 1,293 11,007
Aug. 1 123 L,385 539,355 1L,771,08L L6 1,239 11,031
2 81 L,398 356,238 15,127,322 30 1,369 11,050
3 109 L,L23 L4,82,107 15,609,429 Lo 1,L09 11,078
L 130 L,Ll2 577,160 16,186,889 52 Ll 11,079
5 119 L, 1.8 529,312 16,716,201 38 1,lL99 11,152
6 82 L, L8 36L,736 17,080,937 20 1,%19 11,25
7 85 L, L8 378,080 17,459,017 39 1,558 11,206



Table I (Continued)

Estimated
Date -A B AB %AB C C _population
Aug. 8 35 L,L53 155,855 17,614,872 12 1,570 11,220
9 80 L,L55 356,400 17,971,272 25 1,595 11,267
10 76 L,L:65 339,3L0 18,210,612 33 1,628 11,216
11 ™ L,L72 335,400 18,646,012 26 1,68 11,273
12 52 L,503 234,156 18,880,168 29 1,683 11,218
13 L5 L,517 203,265 19,083,433 5 1,688 11,305
11} 30 L,529 135,870 19,219,303 11 1,699 11,212
15 39 L,sL7 177,333 19,397,136 15 1,7 11,317

Ave. for Aug, 11,200

* P = estimated population

A = no, cf fish caught on any date

B = no, of marked fish already in lake on some date

C = returns on any date
AB = product of A x B
ZAB = sum of all products to date

2 C = sum of all returns to date



TABLE II

Estimated adult wall=eyed pike population, East Twin Lake, Mgntmorency
County, Michigan. Estimate based on use of formula P = ZAB

=C
No. marked Sum of all Sum of
fish already products to all re-

Ii“j?'hogaken in lake Product date Returns turns Estimated
Date s A R AR I AR c =0 population .
June 21 33 ose Xy soe ) see Xy

22 160 33 5,280 5’280 eoe owe oo
23 173 193 33,389 38,669
2, 39 366 1,27k 52,913
25 1 Los Los 53,348 1 1 53,3L8
26 31 Los 12,555 65,903 ces 1 65,903
27 11 L36 L, 796 70,699 cee 1 70,699
28 16 L7 7,152 77,851 1 77,851
29 ln Lé3 18,983 96,83L 2 3 32,275
30 30 502 20,080 116,91L; 5 8 1,61,
dJuly 1 ok 527 L9,c38 166,152 16 2l 6,936
2 11 605 6,655 173,107 1 25 6,92
3 33 615 20,295 193,102 L 29 6,669
L 12 6Ll 7,728 201,130 5 3L 5,916
5 16 651 10,116 211,546 5 39 5,2l
6 10 662 6,620 218,166 2 1a 5,321
7 37 670 2L,790 242,956 L L5 5,399
8 153 703 107,559 350,515 25 70 5,007
9 78 831 64,818 115,233 21 91 L, 564
10 72 888 63,936  L79,269 16 107 L,L79
11 31 9Ll 29,26,  508,c33 5 112 L, 540
12 Ll 970 L2,680 551,213 17 129 L,273
13 Ll 997 43,868 595,081 8 137 L,
U 86 1,033 88,838 683,919 20 157 L,356
15 0 1,099 0 683,919 - 157 L,356
16 268 1,309 350,812 1,0L2,731 58 215 L,850
17 27 1,331 35,937 1,078,668 5 220 L,903
18 66 1,379 91,01, 1,169,682 18 238 L,915
19 L9 1,111 69,139 1,238,821 - 17 255 L,858
20 69 1,48, 100,326 1,339,147 26 281 L, 766
21 w-l- 1.L82 ' 65: 208 loLi-OLhBSS 16 297 Ll»: 728
22 117 1,563 182,871 1,586,526 36 333 L, 764
23 0 1 563 0 1:5863526 sse 333 h97&4
2, 6L 1.627 104,128 1,690,65L 33 366 L,619
25 36 1,663 59,868 1,750,522 15 381 L,594
26 2, 1,663 39,912 1,830,346 8 389 L, 705
27 35 1,663 58,205 1,888,551 20 Lo9 L,617
28 25 1,672 la,800 1,930,351 1 L23 L,563
29 76 1,672 127,072 2,057,423 L2 L65 L,h25
30 n 1,672 68,552 2,125,975 23 L88 L,357
31 L7 1,672 78,58L 2,204,559 22 510 L,323
Aug. 1 21 1,675 35,175 2,239,734 10 520 L,307
2 27 1,683 L5,y 2,285,175 16 536 4,263
3 L3 1,694 72,82 2,358,017 20 556 L,2h1
L 76 1,700 129,200 2,L:87,217 3l 590 4,216
5 35 1.700 59,500 2,516,717 15 605 L, 209
6 35 1,700 59,500 2,606,217 U, 619 L,210
7 3L 1,705 57,970 2,664,187 17 636 L,189
8 15 1,705 25,575 2,689,762 9 6L5 L,170
9 3L 1,709 58,106 2,747,868 1 659 4,170



Table II (Continued)

Estimated
Date A B AB ZAB C 2C population
Aug. 10 L7 1,721 80,887 2,828,755 25 68l L,136
11 L6 1,71 80,086 2,908,8l1 19 703 4,138

12 20 1,7LS 34,900 2,9.3,7la 15 718 L,100

13 6 1,750 10,500 2,954,211 1 719 l,109

i) 15 1,760 26,100 2,980,641 5 724 L,117

15 19 1,764 33,516 3,014,157 9 733 ly,112

Ave, for Auge L,179

*
Formula symbols explained in footnote under Table I.



TABLE IIX

Estimated adult pumpkinseed sunfish population, East TIwin Lake, Montmorenoy
County, Michigan. Estimates based on use of formula P = ;.%E

No. marked Sum of all Sum of
No. of fish already products to all re-
fish taken in lake Product date Returns turns Estimated
Date A B AB 3 AB C >0 population
June 21 6 ece Xy cee ese oee XX
22 Ls 6 270 270
23 56 51 2,856 3,126 3 3
2l 20 10, 2,080 5,206 .ee 3 ees
25 1 12k 12l 5,330 1 L eoe
27 21 150 3,150 11,952 1 7
28 23 170 3,910 15,862 2 9 oes
29 26 191 L, 966 20,828 1 10 cee
30 21 216 L,536 25,364 2 12 ces
July 1 35 235 8,225 33,589 5 17 ove
2 8 265 2,120 35,709 1 18 coe
3 26 272 7,072 2,781 1 19 0o
L 1 297 L,158 46,939 2 21 oo
5 12 309 3,708 50,647 1 22 cos
6 L 320 1,280 51,927 1 23 eee
7 7 323 2,261 5l,,133 cee 23 eoe
8 58 330 19,10 73,328 9 32 vee
9 83 379 31,457 104,785 15 L7 coo
10 37 L7 16,539 121,32} 13 60 oo
11 13 Ln 6,123 127,107 3 63 cee
12 51 181 2,531 159,978 7 70 ooe
13 L2 525 22,050 174,028 9 79 eos
11 39 558 21,762 195,790 11 90 0o
15 586 195,790 veo 90
16 97 586 56,82 252,632 19 109 ees
17 32 68, 21,28 273,880 9 118 ves
18 n 687 28,167 302,047 7 125 cor
19 37 721 26,677 328,724 10 135 eee
20 2, L8 17,952  3L6,676 8 1,3 oee
21 27 76, 20,628 367,304 21 164 ces
22 57 785 Lh,7hs 412,049 11 175 cor
23 1 831 831 112,880 1 176 vee
2l 84 831 69,80 182,68l 28 204 0o
26 31 910 28,210 sh6,37h 12 233 cos
27 23 910 20,930 567,304 7 20 soe
28 Lo 910 36,1400 607,704 10 250 cee
29 sh 912 h9,248 652,952 1 264
30 38 912 34,656 687,608 13 277 eoo
31 30 912 27,350 711,968 9 286 coe
Aug. 1 39 912 35,568 750,536 13 299 2,510
2 16 917 14,672 765,208 L 303 2,525
3 34 925 31,450 796,658 9 312 2,553
L 20 930 18,600 815,258 7 319 2,556
5 36 930 33,L80 848,738 10 329 2,580
6 26 930 21,180 872,918 3 332 2,629
7 16 930 1,880 887,798 6 338 2,627
8 7 932 6,52, 894,322 1 339 2,638
9 23 933 21,459 915,781 7 3L6 2,647



Table III (Continued)

Estimated

Date A B AB > AB C P population
Aug. 10 13 935 12,155 927,936 3 349 2,659

11 16 939 15,024 92,960 2 351 2,686

12 17 oL6 16,082 959,042 7 357 2,686

13 10 951 9,510 968,552 1 358 2,705

1 7 956 6,692 975,2hLL 2 360 2,709

15 8 962 7,696 982,940 3 363 2,709

Ave. for Auge. 2,628

# Symbols in formule explained in footnote after Table I.



TABLE IV

BEstimated adult sucker population, BEast Twin Lake, Montmorency County,
Michigan. Estimate based on the use of the formmla P =Z AB*

>.C
No. marked Sum of all Sum of
No. of fish already products to all re=-
fish taken in lake Product date Returns turns Estimated
Dete A B AB Z AB C XC population
June 21 1 ove eece sece soe XX ese
22 17 1 17 17 cas eee coo
23 59 18 1,062 1,079
5 77 385 l,h,&]. [ XX 3 L X ove
25 oo 82 e 1,1.'.5).]. (XX} [ XX oo
26 12 ol, 1,128 2,592
27 12 104 1,248 3,840 2 2 1,920
28 7 111 777 L,617 eoe 2 2,309
29 12 123 1,476 6,093 vos 2 3,047
30 6 129 774 6,867 ves 2 oor
July 1 12 10 1,680 8,547 1 3 oo
2 L U3 572 9,119 1 I
3 8 151 1,208 10,327 L
L 21 172 3,612 13,939 L
5 1 173 173 . n2 cee L cee
6 1 174 174 1,286 oee L eoe
7 23 196 L,508 18,794 1 5 oce
8 1 197 197 18,991 1 6 coe
9 56 203 11,368 30,359 6 12 coe
10 7 253 19,481 L9,8L0 16 28 oo
11 Lo 31 12,560 62,400 6 3L 1,835
12 Lo 348 13,920 76,320 3 37 ooe
13 22 385 8,470 8L, 790 3 Lo oee
1 68 Lol 27,472 112,262 10 50 .
15 oo L|,62 oo 112’262 ooeo 50 one
16 128 L2 59,136 171,398 21 71 2,1l
17 17 569 9,673 181,071 5 76 coo
18 33 581 19,173 200,24, 13 89 ceo
19 15 601 9,015 209,259 L 93 ces
20 39 612 23,368 233,127 11 104 2,22
21 30 6L0 19,200 252,327 5 109 ooe
22 9l 665 62,510 314,837 26 135 ees
23 733 31,837 cos 135
2l 68 733 Lo,8LL  36L,681 28 163 vos
25 3L 773 24,922 389,603 8 171
26 17 799 13,583 403,186 L 175 ooe
27 Lo 799 31,960  L35,1L6 8 183 ooo
28 11 799 8,789 Lh3,935 3 136 2,387
29 23 799 18,377  L62,312 10 196 2,359
30 27 799 21,573 L83,885 9 205 2,360
31 38 799 30,362 514,247 13 213 2,359
Aug. 1 22 799 17,578 531,825 6 22), 2,37,
2 2l 801 19,22], 551,0L9 6 230 2,396
3 13 803 10,139 561,108 3 233 2,)10
L 20 803 16,060 577,548 6 239 2,117
5 18 803 ]J-b-,‘l-SLl- 592,002 ’4 213 29}436
6 1, 803 11,22 603,20 2 2,5 2,162
7 ]J-L 803 11, 21'-2 61}-!-: )4-86 5 250 2’!458
8 L 803 3,212 617,698 coe 250 2,71
9 10 803 8,030 625,728 2 252 2,483



Table IV (Continued)

Estimated

Date A B AB ZAB c ZC population
Aug. 10 5 8ol 4,020 629,748 1 253 2,180
11 L 8oL, 3,216 632,964 3 256 2,473
12 5 805 4,025 636,989 2 258 2,469
13 1 805 805 637,794 . 258 2,h72
1, 3 805 2,115 640,209 2 260 2,462

Ave. for Aug. 2,09

* Symbols of formula explained in footnote after Table I.



TABLE V

Estimated Adult small-mouthed bass population, East Twin lLake, Montmorency
County, Michigan. Estimates based on use of formula P = E_{“E

v C
No. marked Sum of all Sum of
No. of fish already products to all re=
fish taken in lake Product date Returns turns Estimated
Date A B AB Z AB C 7.C ~ population
June 21 2 0 0 0 ese oee (XY
22 33 2 66 66 coe ves cee
23 18 35 630 696 (XX ] v ooe
2l 20 53 1,060 1,756
25 0 73 0 1,756
26 8 81 64,8 2,400
27 16 97 1,552 3,956 2 2 1,978
28 22 119 2,618 6,57k coe 2 ose
29 26 15 3,770 10,30, voo 2 vos
30 Lo 185 7,400 17,7hL 3 5 3,549
July 1 29 21, 6,206 23,950 L 9 oo
2 L 218 872 2),,822 2 11 ces
3 30 2L|.8 7,[‘,40 32’262 (XX 11 (X X J
L 8 256 2,018 34,310 1 12 cee
5 3 259 77 35,087 1 13 2,699
6 5 26l 1,320 36,407 1 1 oo
7 5 269 1,345 37,752 cos 1, cos
8 12 311 13,062 50,81l 9 23
9 56 367 20,552 71,366 10 33 coe
10 28 395 11,060 82,126 8 I ces
11 11 L06 L0566 86,892 3 Ll oos
12 31 L37 13,547 100,439 5 L9 2,050
13 3L Lmn 16,01, 116,153 10 59
U 22 Lo3 10,8L6 127,299 6 65 coe
15 eos L93 127,299 ves 65
16 33 526 17,358 141,657 6 7 ces
17 13 539 7,007 151,664 1 172 ooe
18 2l 563 13,512 165,176 9 81 cos
19 19 582 11,058 176,234 7 88 ver
20 15 597 8,955 185,189 3 91 voo
21 9 606 5,L5L 190,613 3 9L cos
22 25 631 15,775 206,118 10 0L 1,985
23 cos 631 ces 206,118 eos o4 1,985
2l 3L 665 22,610 229,028 9 113 2,027
25 18 683 12,294 2]1,322 8 121 1,994
26 29 683 19,807 261,129 11 132 1,978
27 1 683 9,562 270,691 8 10 1,934
28 2l 68l 16,116 287,107 6 U6 1,966
29 5L 68l 36,936 32,043 15 161 2,013
30 9 68L 6,156 330,199 5 166 1,989
31 25 68L 17,100 347,299 9 175 1,985
Aug. 1 21 685 1,385  361,68L 8 183 1,976
2 3 685 2,055 363,739 1 184 1,977
3 10 685 6,850 370,589 3 187 1,982
L 11 685 7,535 378,124 L 191 1,980
5 18 685 12,330  390,45L 7 198 1,972
6 3 685 2,055 392,509 coe 198 1,982
7 11 637 75557 L00,066 5 203 1,971
8 5 688 3,440 403,506 1 20l 1,979
9 2 688 2,064 405,570 2 2066 1,969



Table V (Continued)

Estimated
Date A B AB 2 AB C zC population
Aug. 10 5 689 3,445 109,015 ces 206 1,986
11 3 692 2,076 111,091 cee 206 1,995
12 L 692 2,768 113,859 2 208 1,990
3 .o 692 eve 113,859 cos 208 1,990
U 2 693 1,336  lns,2L5 1 209 1,987
15 3 693 2,079  L17,324 ces 209 1,997

Ave. for Auge 1,982

* Symbols in formula explained in footnote after Table I,



TABLE VI

Estimated adult rock bass population, East Twin Leke, Montmorency County,
Michigan. Estimates based on use of formula P = ZAB*

-

PN

No. clipped Sum of all Sum of
No. of already in products to all re-
fish teken lake Product date Returns turns Estimated
Date A B AB ZAB C =C ‘population
June 21 1l vee cas eoe ces eoe sen
22 12 1 12 12 ees oes cos
23 16 13 208 220 1 1 ves
2, 16 29 8l 1,061 2 3 .
25 LR X L{.s see 1,061 LX) 3 o8
26 lb. LI.S 630 1.691 oos 3 LA X
27 9 59 531 2,222 3
28 16 68 1,088 3,310 3
29 35 8L 2,9L0 6,250 L 7 oes
30 L3 119 5,117 11,367 3 10 veo
July 1 31 162 5,022 16,289 11 21 coe
2 11 193 2,123 18,512 5 26 oee
3 8 20, 1,632 20,1, 1 27 oee
L L 212 8L38 20,992 2 29 ove
5 2 216 L32 21,L2l, oee 29 eee
6 5 218 1,090 22,51 2 31 ves
7 6 223 1,338 23,852 3 3L see
8 6 229 1,374 25,226 3 37
9 16 235 3,760 28,986 7 LL coe
10 9 251 2,259 31,25 2 L6 eos
11 3 260 780 32,025 1 L7 ves
12 L 263 1,052 33,077 2 Ls .es
13 8 267 2,136 35,213 1 50
¥ 6 275 1,650 36,863 2 52 .
15 (X X 281 oo 36’863 oce 52 oo
16 28 281 7,868 L, 731 3 55 .
17 9 309 2,781 L7,512 2 57 ses
18 16 318 5,088 52,600 5 62 voe
19 20 334 6,680 59,280 5 67 ces
20 1 35k L,956 6L,236 b 71
22 18 385 6,930 77,122 8 83 cos
23 oee Lo3 ot 77,1122 oee 83 933
2, 30 Lo3 12,090 79,512 7 90 oee
25 13 L33 5,629 91,602 3 93 ooe
26 12 Lu6 5,352 97,231 L 97 1,002
27 11 L6 L,906 102,137 1 98 1,042
28 6 L6 2,676 104,813 2 100 cee
29 6 Lh7 2,682 107,L:95 2 102 oo
30 12 Ll 5,364 112,859 3 105 cer
31 9 Lh7 4,023 116,882 1 106 1,103
Aug. 1 13 Ll 5,811 122,693 6 112 1,095
2 8 L51 3,608 126,301 1 113 1,118
3 8 Ls5 3,60 129,91 5 118 1,101
L 2 156 912 130,863 1 119 1,100
5 5 156 2,280 133,133 1 120 1,109
6 2 156 912 134,0L5 120 1,117
7 9 L,56 L,20,  138,1L9 5 125 1,105
8 2 Ls7 91, 139,063 1 126 1,104
9 10 Ls7 L,570 143,633 oo 126 1,110



Table VI (Continued)

Estimated

Date A B AB ZAB C 5C population
Aug. 10 5 Lé1 2,305 15,938 3 129 1,131
11 L L6l 1,8L 147,782 1 130 1,137
12 2 Lé1 922 148,704 1 131 1,135
13 L L62 1,818 150,552 2 133 1,132
1 1 162 L62 151,01 ove 133 1,135
15 L Lés 1,860 152,874 2 135 1,132

Ave. for Aug. 1,119

* Symbols of formule explained in footnote under Takle I



TABLE VII

Estimated adult large-mouthed bass population, East Twin Lalce, Montmorency
County, Michigan. Estimate based on use of formula P =ZAB *

zC
No. clipped “Sum of all Sum of
No. of already in products to all re-
fish taken lake Product date Returns turns Estimated
Date A B AB ZAB c 2C ~ populetion
June 21 ese eoe oo X seo ese XX
22 1 LN oo [ X N ] LR X} ow e ove
23 1 1 1 1 vas cee cos
2l 1 2 2 3 ces ess oo
25 L X X3 3 (X ] 3 LX) LR X eee
26 (X X3 3 (X X 3 ese oo ecs
27 L XN Y 3 X R 3 (XX ) (X X3 LR
28 1 3 3 6 ves oo ose
29 2 L 8
30 (XX 6 see ﬁ cee o oo
July 1 see 6 see 1)4. see xXys eee
2 oo 6 [ XX} 1}4 eoe (XX LR
3 see 6 eoe 11.]. s see e
)-L LN ] 6 [ XN nl. LA X ] LN LE N ]
5 (XX 6 oo l}.l. (XX eve (XX}
6 2 6 12 26 2 2 ose
7 ose 8 o0 26 e0 0 2 (XK ]
8 1 8 8 3k 1 3
9 LR NS 9 oo 3).]. L 3 LXK
10 1 9 9 ).|.3 [ X X 3 L XX ]
11 eoo 10 [N X} h‘3 LN Y 3 LR
12 1 10 10 53 ves 3 cee
13 2 11 22 75 cee 3 ove
15 1 13 13 88 cee 3 ces
15 (XX 1’.‘. eee 88 [ XN 3 (XX
16 soe l).]. [ X X 88 (XX 3 ese
17 (X R lb. (R X} 88 (X X} 3 LK
18 1 U U 102 3
19 L 15 60 162 P 3 eee
20 oo 19 LK 162 LN 3 L X X4
21 L 19 76 8 3
22 2 23 L6 ) 1 L
23 LN ) 25 (XX 28).]. LX) Ll. LXX ]
2, 2 25 50 33L 1 5
25 3 27 81 las 1 6
26 2 27 sl Lé9 1 7 aee
27 27 L69 7
28 1 27 27 Li96 ooe 7 oo
29 1l 27 27 523 cee 7 0es
30 5 27 135 658 1 8 oo
A 31{. § 27 gh 712 oee 8 see
ug e« T 1 793 (XX} 8
2 2 28 56 8L9 1 9 ;).9;.
3 28 8L9 9 9l
L 1 28 28 877 9 97
5 L 28 112 989 1 10 99
6 1 28 28 1,017 1 11 93
g oo 22 cee 1,017 cee 11 93
2 2 1,0 ooe
9 1 28 g% l,lg. coe ﬂ 1%8



Table VII (Continued)

Estimated
Date _A B AB 2AB C ZC population
Aug. 10 ces 28 cos 1,101 eee 11 100
11 coe 28 ese 1,101 voe 11 100
12 1 29 29 1,130 coe 11 103
13 coe 30 eee 1,130 coe 11 103
1, see 30 ces 1,130 eos 11 103
15 3 30 90 1,220 vee 11 111

Ave. for Auge 99

* Symbols of formule explained in footnote following Table I



TABLE VIII

Estimated adult bullhead population, East Twin Lake, Montmorency County,

Michigan. Population estimated from formula P =ZAB *

-
o
p oty

C

No. marked Sum of all Sum of
No. of fish already products to all re=
fish taken in lake Product date Returns turns Estimated
Date A B AB 7 AB C /2 C population
June 21 ece XX eecs oo cee see ese
22 L X N ] *e0 LN N J o0 LN N 1 LN X2 LN
23 L N ] L N ] L N ] [N N} LN N ] oee [ N ]
2}.]. 1 oee (X X oo eoe eece (X XY
25 LN 1 LN ] se e oo LR N ] o0
26 1l 1 1 1 vee P cee
27 1 2 2 3 ees coe eee
28 2 3 6 9 [ X N ] L N ] L N ]
29 LA N ] 5 LR 3 9 [N ] oo L X ]
30 oee 5 cos 9 o ose es e
July 1 1 5 5 ; .ss cee ceo
2 (XX} 6 eece ]J.L seo oo e
3 es e 6 seoe 1’4. soe (X X ] L X X
L 6 U
5 2 6 12 26
6 [N ] 8 LN ] 26 o e LR N ] oo
7T 1 8 8 3L 1l 1 ces
8 1 9 9 L|3 l 2 LN
9 eece 10 (XX b,3 LR X 2 LN
10 1 10 10 53 cee 2 ces
11 cee 11 ees 53 ose 2 cee
12 eee 11 L X 53 oo 2 LX)
13 1 11 11 6l vee 2 ese
1 2 12 2L 88 voe 2 e
15 ece lLI. (XX 88 (XX} 2 [ XX
16 2 m 28 116 [ X X 2 eoe
17 R 16 116 2
18 2 16 32 18 2 L
19 2 18 36 18l 1 5
20 1 20 20 204 1l 6 ore
21 1 21 21 225 1 7 con
22 (XX} 22 coee 225 cee 7 [ X R ]
23 XX 22 X X 225 eece 7 oeoe
2l 1l 22 22 247 ves 7 ese
25 3 23 69 316 2 9 eoe
26 1 26 26 342 ces 9 38
27 1 26 26 368 9 I
28 26 cos 368 9 Ihl
29 26 368 9 I
30 1 26 26 39 1 10 39
31 26 394 10 39
A.ug. 1l eece 26 ese 39)4- oes 10 39
2 1 26 26 L20 1 11 38
3 26 Li20 11 38
L 26 120 11 38
5 1 26 26 L6 11 I
6 1 26 26 472 ooo 11 L3
g 22 L72 11 L3
enve 2 ve e 2 Y 1
9 26 %2 u 1 ‘L%



Table VIII (Continued)

Estimated
Date A B AB 7. AB C 7 C Ppopulation .
Aug. 10 1 26 26 1,98 1 12 12
11 2 26 52 550 1 13 L2
12 2 26 52 602 1 U L3
13 3 26 78 680 1 15 Ls
1, 2 26 52 732 1 16 Lé
15 1 26 26 758 1 17 Ls
Ave. for Aug. L2

* Symbols of formula explained in footmote following Table I



TABLE IX

Estimates of the adult game fish and sucker population. Percentages
calculated from the population figure derived from the addition of
estimated specific populations. Number per aocre and pounds per acre
determined from estimated specific populations.

Specific population Total population Pounds per Per cent of
as estimated as estimated No. per acre acre total population
11,200 11.5
Wall-eye L4179 L3 546 33.4
Pumpkinseed 2,628 2.7 1.5 21.0
Sucker 2,4L9 2.5 3.0 19.6
Small-mouth 1,982 2,0 1.5 15.9
Rock bass 1,119 1.1 0e3 9.0
Large=-unouth 99 0.1 0.008
Bullhead L2 0.0 0,003
Total 12,498 (12.8 per acre) 12,7 11 1lbs., 9849

1 oz,




TABLE X

Average standard and total lengths in millimeters (total lengths in inches)
for age groups represented by game species in three®® lakes. Numbers in

parentheses represent number of specimens from which averages were comnuted\/

0 1 1T 111 Iv v Vi
Species  § T 8 T § T 8§ T 8 T 5 T 5 T Lake
153 - 183 200 - 237 313 - 373 350 - 19 392 - L6h 126 - 507
703 903 1).'.07 16'5 1803 2040 E. Twin
(1) (1) ) _(29) an (3)
202 - 24,0 392 - 464 L15 - 491 L0 - 520
Wall-eye 945 18.3 19, 20.5 Black
(2) (1) ] (3)
177 = 17 310 = 304 300 = 445 LOO - 406
05 ]J.!.oh. 1706 18.4'.]. Long
(2) (1) (1) (1)
57 = 71 100 - 127 143 - 177 164 - 204 174 - 216
300 500 T60 8.1 805 E. Twin
(2) (1) (15) (19) (6)
Sunfish Black
Long
68 « 83 87 - 105 215 - 257 2,5 - 302 267 - 331 345 - 430 335 - 135
3.1 L.l 10.1 12.0 13.0 17.0 16,5 E. Twin
1) ) m&h . o3 11 (3) (1) (1)
Small= 10.0 10.3
mouth (1) 1 Black
136 - 16l - 27 96 = 3 342 - 12 bhh
_— (2) (1) (1) Q) (1)
oL - 79 168 - 208 175
3.1 8e3 E. Twin
(1) (3) Q)
76 = 96 100 = 125 156 « 193 150 =
Rock 3.8 50 766 T4 Black
bass (@Y) 1) (1) (1)
T2 = 90 92 - 115 125 = 153
Long
155 = 13f§ 163 T oL 21 5 §§
7.8 10.0 E. Twin
129 - 151 130 - 150 178 - 210
Perch 600 6.0 80.’4 Black
L) @ @)
116 -~ 136 115 - 173 230 - 271
Sy 7.0 10,8 Long
- (10) (1) Q)

‘% Comparative data furnished by Mr. W. C. Beckman
¥ East Twin Lake, Montmorency County.
Black Lake, Cheboygan and Presque Isle counties
Long lake, Alpena County.








