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PROGRESS EKEFORT ON INVESTIGATION OF THE WINTER FISHING PROBLEM
ON SEVERAL SOUTHERN MICHIGAN "BLUEGILL LAKES"

WINTER 1937 - 1938
SUMVER - 1938

WINTER 1938 - 1939
SUMMER - 1939

WINTER 1939 - 1940
SUMMER - 1940

The Michigan Department of Conservation, through the Institute for
Fisheries Research, has conducted quite a number of intensive lake cen=
suses over several years, and considerable date have been collected
pertinent to the winter fishing problem. In the past three years these
censuses have been conducted on a number of southern Michigan lakes
with the purpose of determining the conditions on the southern, so-~celled
bluegill lakes, the major objective being to obtein data evaluating the
inter-relationships of the different seasonal catches of the anglers.

Population studies were made on two lakes, utilizing the system
used by Dre. David Thompson of the Illinois Natural History Survey.

Scale samples were taken and growth rate studies made, A commercial
fishermsn with his gear was employed to assist in obtaining the necessary
numters of fish for the population estimates. Weights and measurements
were recorded on approximately 10,000 fish in the two lekes where popula-
tion determinations were made. Separate reports, previously submitted

on a number of the lakes upon which censuses have been conducted, heave
been used in this paper for the purpose of comparison, and the reports
listed in the bibliography at the end Starting with the winter of

194,0-41, the investigation by creel census and population analysis heas
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been concentrated on Bear Lake, Hillsdale County, and Craig Lake, Branch
County. It is planned to conclude this investigation at the end of the
summer fishing season of 19l1.

The particular lakes encompassed in this report, and referred to
throughout the paper as the five lakes, are: Bear, located in Hillsdale
County; Craig in Branch County; Christianea in Cass County; Paw Paw in
Berrien County; and Stearns Bayou in Ottewa County. A sixth lake, Hamlin,
located in Mason County, is also used, but on this lake the census was
conducted for only one year. Comparisons are drawn with other censuses
from other lakes, notably Fife Leke in Grand Traverse and Kalkaskea
counties end the lakes in the Waterloo Area of Jackson and Weshtenaw
counties, and Pike and Fowler lakes in Hillsdale County. The selection
of the above five lakes was the result of considerasble preliminary ine-
vestigation in an effort to obtain lakes that enjoyed both summer and
winter fishing. (Most lakes in the state at the present writing are
fished very lightly or not at all in the winter season.) The local
Conservation Officers, District Supervisors, and local residents were
queried regarding the final selections. In the case of Bear Lake, it
seems we slipped a bit for our records failed to approximate the reported
high winter fishing pressure of the period preceding the investigations
Craig Lake enjoyed a sustained high winter pressure, being considered
locally a wintere-fishing 1lake, This seems to be caused by greater ease
of access at that period of the year, as well as by the good winter
fishing resultse

Previous to this, considerable data had been gathered and been re-
ported on lakes from the more northern areas such as Fife Lake, and in

these the different seasonal compositions of the catches were such as to
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largely complement each other, instead of largely competing as they did
in the more southern lakes. The preponderance of the bluegill in the
cetches on southern lakes accounts for this latitudinal difference. For
the above reasons, with the exception of Hamlin Leke the lakes selected
were located in the southern portion of the state, and all were properly

defined as bluegill lakes, as the subsequent data substantiated.

Supervision

Creel censuses on these lakes have been under the direct supervision
of the employees of the Institute for Fisheries Research. Following is

a list of the census clerks for the different periods of census:

1938 - 39

Lake Winter Summer

Bear Hugh Case Lawrence Bush

Craig Ronald Myers Paul Barrett and
Clifford Smith

Christiana Harold Bowditch Harold Bowditch

Paw Paw H, L, Thompson Robert Matthews with
essistants James
O'Brien, Robert Hirsch,
Raymond Love;
Mr. Thompson gave
voluntary help

Stearns Bayou Jack Brass, Jr Orville Falk

Hemlin - Gerald MeCrimmon,
directing CCC
enrollees

Waterloo Project
Lakes: Clear
Big Portage
Sugarloaf
WPA labor under the supervision of Mr Phillip Olin
of the National Parks Service, with George Eder
directing in the field.
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1939 = 10

Lake Winter Surmer
Bear Lawrence Bush Basil Hughes
Craig Hugh Case Orville Falk and
John Ford
Christiana Harold Bowditch Herold Bowditch
Paw Paw Edwin Neumann and Dexter Reynolds and
Ralph Peters assistants Robert

Hirsch, Edwin Neumann,
Ralph Peters
Mr. Thompson gave voluntary help both seasons
Stearns Bayou Jack Brass, Jre Robert Matthews
Hamlin Gerald McCrimmon
to March 1, 1940

Dexter Reynolds from
March 1 = June 23, 1940

Periods of Census

Data were accumulated for the period from December 26, 1938 through
Merch 31, 1939. The census was resuﬁed June 25th, the opening day of the
season, and was continued through October 15th. On Christiana Lake the
period was extended to ice formation, and on Bear and Cralg Lakes through
November 6 in 1940. However, for the sake of direct comparison, the
records in this report are teken through October 15th as on the other
lakes., On Hamlin Lake, which comes under the pike lake designation, the

winter season ended March lst and the summer season began May 15.

Methods

The methods used in the creel census on all the lakes have been
discussed in other reports, R W. Eschmeyer 1936 and O H Clark 1939,

and the same methods were used throughout these investigations The
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records for Hamlin Lake were taken by the Ludington State Park CCC Camp
under the direction of an Institute employee. The censuses on the Waterloo
Project lakes were conducted by WPA employees under periodic supervision
by an Institute staff member. On those lakes where the censuses were con=
ducted entirely by Institute employees, an effort wes made to obtain
records of all fishing on those waters. Variations occurred in the
completeneés of coverage. Due to differences in physical conditions, the
coverage was approximately 99 per cent on Bear Lake, 80 per cent on
Craig Lake, 98 per cent on Christiana Lake, 80 to 85 per cent on Paw Paw
Lake, 90 to 95 per cent on Stearns Bayou, and 80 to 85 per cent on
Hamlin Leke., In this report the number of fishermen not contacted has

not been used in the computations.

Records

For the winter of 1938-39 on the five lakes censused, not including
Hemlin Leke, records of 10,132 fishermen were taken,

For the summer of 1939, a total of 39,913 records were taken, in-
cluding 23,348 records on the five lakes and 16,565 records from Hamlin
Lake.

For the winter of 1939-L0, a total of 13,066 records were taken,
which total included 11,737 records on the five lakes and 1,329 records
from Hamlin Lake.

For the summer of 19,0, a total of 18,008 records were taken on the
five lakes, with no records from Hamlin Lake.

Table I gives in tabular form the number of records secured from the

various lakes, seasonally, over the census periods
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Table I

Winter Summer Winter Summer Winter Summer
Lake 1937-38 1938 1938=39 1939 1939-L0 19L0
Bear 311 3,3L2 202 2,698 25 1,834
Craig oo ceo 2,478 3,7L5 2,687 3,196
Christiana ces cee 1,295 3,540 632 3,214
Paw Paw 2,515 10,029 L,170 7,054
Stearns Bayou cee eso 3,642 3,336 3,994 2,710
Hamlin ces 16,565 1,329 .o
Totals 311 3,342 10,132 39,913 13,066 18,008

For the five lakes listed in Table I for which we have data compris-
ing two consecutive years (Hemlin omitted), we find a total of 63,225
fishermen-days, L1,356 for the two summer periods and 21,869 for the
winter. This indicates a two to one ratio for the summer and winter
seasons, but these figures were obtained not from an average southern
lake, but from lakes notably above averege except Bear in their re-
spective areas for their winter fishing pressure. On these same five
lakes for the same periods, a total of 241,939 legel fish were taken--
121,666 during the winter period and 120,273 in the summer. In other
words, half the number of fishermen in the winter caught about the same
number of fish as were removed in the summer.

Legal sized fish: In the winter of 1938-39 on the five lakes
59,790 fish were taken. In the summer of 1939 on the six lakes 130,130
legal sized fish were taken, which figure included 72,757 on the five
lakes and 57,373 fish on Hemlin Leke. In the winter of 1939-L40, there

46,633 ¢/ 808
were 665701 legal sized fish recorded, which total included 61;76% on

the five lakes and 1,825 on Hamlin Lake. In the summer of 19,0 the total
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number of legal siged fish taken was ;7,507 on the five lakes, with no
records taken from Hamlin Leke, no census being conducted theree
Under-sized fish: The number of undersized fish recorded for the
winter of 1938-39 was 17,303 with no census on Hamlin Lake, In the summer
of 1939 a total of 42,311 undersized fish were recorded, which total in-
cluded 36,122 on the five lakes and 6,189 from Hamlin Lake. In the winter
of 1939-40 there were 11,9L0 undersized fish recorded, of which 11,835
were on the five lakes and 105 on Hamlin Lake. For the summer of 1940
the number of undersized fish taken on the five lakes was 26,491--no
census on Hemlin Leke. Without a doubt, the figures for the undersized
fish caught are far below the actual numbers, since many fishermen do not
accurately recall the number of fish of less than legal size, but in all
probability they do indicate the trend from year to year in the relative
abundance of the small fish as compared with those of legal size. The
truth of this statement depends on the assumption that the percentage of
fishermen giving incorrect answers as to the number of illegal fish in the

catch would tend to remain constante

Latch per Hour

The highest catch per hour=-2.6-- for all lakes was recorded from
Craig Lake for the two successive winter periods. The lowest catch per
hour for the winter period of 1938-39 was 0.8, which oceurred on Christiana
and Pike lakes, In 1939-40, the lowest catch per hour was on Bear Lake,
where the record was 0.3. The highest summer catch per hour occurred on
Paw Paw--1l.1l,

The average catch per hour for the entire year for non-trout waters
as recorded in the general census was 1}, for 1938 and 1 1 for 1939 This

census is conducted by the Conservation Officers over the entire state,

the fishing records reporting the catch up to the time of contact by the
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Officer., Figures from the general census cannot be closely compared with
the results from the intensive censuses,
Table II shows the catch per hour for each of 11 lakes for the winter

and summer periods 1938-39-40.

Table II

Cateh per Hour

Winter Winter Summer Summer
Lake _1938-39 1939=L0 1939 1940
Bear 0.98 0.3 0.8 0.7
Craig 246 245 0.7 0.7
Christiana 0.8 1.y 0.6 047
Paw Paw 1.6 0.9 1.1 1.1
Stearns Bayou 1.6 1.7 0.9 1.0
Hamlin ese 0.8 0.97 cse
Pike 0.8 cee ' 1.3
Fowler 0.99 1.2 ooe eee
Sugarloaf oo 0.7 1.1 coe
Clear ceo 1.5 1.8 coe
Big Portage ces 045 0.9 ace

The catch per hour in winter was almost twice as great as in summer,
being 1.650/in winter against 0.9 in summer. The average ice fisherman
fished 20 minutes longer per day than did the summer fishermsn. Thirty-
eight and one=half per cent of the summer anglers caught no fish, while

32 per cent of the winter fishermen went home empty handed.

¥ 165 end 0 9 derived by dividing total number of fish caught on the
five lekes by the total number of hours fished, for winter and surmer
periodse
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Table III shows the average catch per fisherman and the average number of
hours per fisherman-day Figure No 1 shows the catch per hour by seasons
for the six lakes intensively censused, together with a seasonal average for
the four seasons, for all lakes except Hamline
Table III

Average Catch Per Fisherman and Average Number of Hours Per Fisherman-day

Winter Winter Sumer Summer

1938-39 193940 1939 1940
Lake Hours Catch Hours Catech Hours _ Catch Hours __ Catch
Bear 2.8 2e7 23 048 3.0 24 248 2.0
Creig 30Ll- 940 3e3 8.6 363 20)4- 267 19
Christisna 34 247 347 5.l 340 1.8 3.1 22
Paw Paw 3.7 507 3'1 2.8 306 L}..l 2.9 3 1

Stearns Bayou 3.3 542 3. 59 362 2.9 34 33

Hamlin cee L7 3.5 3.6 345 .
Pike 2.9 2.2 2.9 3.7 ces  u
Fowler 3.0 3.0 2.2 2.7 ces e
Sugarloaf oo coe 5.0 3! 37 L0 cos .
Clear Lo 643 3.8 740 oo
Big Portage ) 242 L.6 4.0 .

Table III gives the average catch per fishermsn and the average By number
of hours per fisherman-day by seasoms for eleven lakes. The average catch
per fishermen-day was highest for both winter seasons on Craig lLake, where
the average angler fished 3.35 hours to catch 8.8 fish. The smallest average
catch for the two winter seasons occurred on Bear Lake, with the average
angler fishing 2 55 hours to catch 1 75 fish The highest average catch per

fisherman for the two summer seasons was on Paw Paw Lake, where the average

fisherman fished 325 hours to catch 3.6 fish per daye. The lowest for the
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two summer periods was recorded on Christiana Lake, where the average

fishermen fished 3.05 hours to catch 2 fish per day

Fishing Pressure

Fishing pressure, based on the number of fishermen per acre of lake
surfece, presents a picture that needs some gqualification when applied to
a particular lake. Extreme variations occur in the amount of fishable
end productive water. For instance, a lake with 60 per cent of its area
in water over L0 feet deep generally would sustain less successful ine
tensive fishing than a lake 1ﬁ which 60 per cent of its water area com-
prised water from 2 to 20 feet in depth. In other words, the successful
pressure, everything else being equal, would vary with the proportion
of deep to shallow water. A lake with a fishing pressure of 10 fisher-
men per acre of lake surface per year may be relatively more heavily
fished than one with a pressure of 50 fishermen per acre. The fishing
intensity on most waters tends to vary as the average angler's success
varies. However, an appreciable lag occurs in this relationship. Where
fishing pressure has been high, with a correspondingly high success
factor, the pressure may continue high for a notable period following the
decline in the fishermen's catche. In addition, rumor and reputation
have a marked effect on local fishing pressures. Nearly twice the fish=-
ing pressure was recorded for the summer than for the winter. Table IV
gives the average number of fishermen per acre of lake surface by
seasons for the two=-year period for the six lakes, except Hamlin Lake,

where the census was conducted for but one yesar.
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Table IV

Average Number of Fishermen Per Day Per Acre

Winter Winter Average Summer Summer Average

Lake Acreage 1938-39 1939-l0 Winters 1 1 Summers

Bear 10L 1.94L 2.l 2.17 25,9 15.L 2046
Craig 122 20.3 22,0 21.1 3047 2540 27.8
Christians 179 Te2 3.5 Be3 19.7 17.0 18.3
Paw Paw 857 269 L8 3.8 11.7 Te5 946
Stearns

Bayou 83  L3.9 L8.1 L4640 Lo.2 19.8 30.0
Hamlin L, 982 ces 0.27 .ot 3.3 ces ceo
Average for five lakes (except Hamlin)  W8,1 5.2

»
V'8 1 is the average for both winter seasons for five lakes, Hamlin excepted

<9ﬁ5.2 is the average for both summer seasons, except Hamlin, These averages
are based on the total number of fishermen for the two years, by winter and
sumer seasons, divided by total acreage, except Hamline
The total number of fishermen per acre of lake surface on the five
lakes for 1939 was 2;,9 and for 1940 it was 20.45, a decrease of L.L5e
This decrease may be explained by the poor weather conditions during the
summer season, especially the first two weekss The smaller number of
resident licenses sold during 19,0 may also be reflected in these figures
The greatest annual pressure occurred both years on Stearns Bayou, being
8.1 and 67.9« The least pressure was on Paw Paw--1lLi.6 and 12.4. The
greatest winter fishing pressure was also on Stearns Bayou. In the
summer of 1939 Stearns Bayou also stood at the top with L40.2. In 1940 the
summer pressure was highest on Craig Lake-~25 0 The least pressure
occurred on Bear Lake for both winter seasons-=-1 9, and 2 I For the

sutmer the least pressure was found on Paw Paw--11 7 and 7 5 The figures



for Hamlin Lake indicated a winter pressure in 1939=-L0 of 0 27 and a

summer pressure of 3 3, much lower than the smaller, more southern lakes.

Catch Per Acre

When comparing the average number of fish caught per acre of lake
surface for the two winter seasons and the two summer seasons, exclusive
of Hemlin Lake records, we find that Lj5.,27 fish per acre were removed
for the winter season and L);.59 fish per acre for the two summer seasons,
indicating that the production in terms of catch per acre was almost the
same. Table V shows the catch per acre for the six lakes by seasons. It
can be seen from the table that the greatest catch per acre for all four
seasons occurred on Stearns Bayou, ranging from 284,75 fish the winter of
19390 to 109.6 in the summer of 1940. The least numbers taken were
from Hemlin Lake the winter of 1939=L0, 0.97 fish and 11.5 in the surmer
of 1939.

Table V

Average Number of Fish Caught Per Acre of Lake Surface

Average Average
Winter Winter Two Summer Summer Two

Lake Acreage 1938-39 1939-li0 Winters 1939 1940 Summers
Bear 10}4- 5-2 2.5 ese 61.2 3’-]..76 soe
Craig 122 182 . 188 09 ese 73 009 L|.9 o).l.6 eee
Christiana 179 19 .75 18 .03 sue 35 060 38.93 XX
Paw Paw 857 16-85 13 .65 XX} LI-BQB? 25.1].7 eoe
Stearns

Bayou 83 2290)4.0 28)4.075 oce 115 069 109 006 XX
Hamlin )-|-|982 soo 0097 oo e 11052 (XX ] LN
Average¥ L5.27 L1459

‘C/The averages are for the two winter and the two summer seasons, excepting
Hamlin Lake, based on total fish caught divided by the total acreage
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Pounds of Fish Per Acre of Lake Surface

From the netting operations on Craig and Bear lakes conducted in
the spring of 1940, weights and lengths were obtained by actual measure-
ments, from nearly all the fish caught. From these records the figures
obtained showed the average length of all fish netted to be 9 inches for
both lakes. The average weight of fish caught in Craig Lake was 9.1
ounces, and in Bear Lake 8.l ounces. The comparison of the average
lengths and weights of all fish caught on these lakes is interesting, for
from the exsmination of the scale samples of fish taken from both lakes,
we find the rate of growth considerably higher on Bear Lake than on Craig
Lake. Yet in spite of the faster growth rate, the average weight of the
fish on this lake was less, This was particularly true of the bluegills,
which constituted about 50 per cent of the total number netted on both
lakes, Table VI shows the average length and average weight by species
of all fish netted the spring of 1940,

These figures, together with the population estimates, also made
possible the computation of the total number of pounds of legal fish per
acre of lake surface for the two lakes. The gear failed to obtain a suf=-
ficient number of yellow perch to properly evaluate the perch population
and these are not included in the above figures. On Craig Lake we find
a total of 26L.2 pounds of legal fish present in the spring of 19,0--
excluding yellow perche=e~and 527.6 pounds in the fall of 1940, a difference
of 263, pounds. The probable reason for this increase will be explained
later in this reporte On Bear Lake in the spring we find the total number
offpounds of fish per acre of lake surface to be 65.63, and in the fall

93 L pounds, a difference of 27 77 pounds--yellow perch again excluded
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Table VI

Composition and Character of Fish Populations

As Determined Through Netting Operations

Pounds Per Acre and Per Cent

Pop, Estimate Average  Average of Total Weight

Species Spring  Fall  LengthY _Weight % ____ Spring Fall %

CRAIG LAKE
Largemouth bass 5,852 8,860 12.8" 15.2 oz. 1727 L5.6 69.3 131
Bluegill 52,956 167,072 7e3 L.o Lo.9 1080 3422 648
Sunf'ish 1,088 2,275 6.1 3.7 0.76 2.0 L3 08
Yellow perch ese eece eve oo see Y ) . X
Black crappie 15,476 8,526 8e3 5e3 15.5 L1.0 232 L4
Rock bass Xy 288 7.6 6.0 see eve 1 ).l. 0 26
Warmouth 1,571 1,075 7.3 6.2 1.9 540 3L oé4
Northern pike 520 310 25.0 6047 5.98 15.8 9.5 18
Brown bullhead L,435 7,229 11.h 1.9 12,8 3347 5L 9 10.,
Yellow bullhead 2L, 1,556 943 7.7 0.6 1.7 111 21
Carp XX oo XX oo see XX
Dogfish 632 L37  18.3 35.2 Le3 114 83 16
Totals 82,774 197,628 9.0 9.1 26L.2 527 6

BEAR LAKE
Largemouth bass 2,10 628 11.2 11,0 21.48 1L.1 L1 L3
Bluegill 10,753 22,085 7.8 6.2 61.0 L0.0 822 88,47
Sunfish ‘4.85 cee 6.6 Ll.'l 108 1.2 .
Yellow perCh coe oo seoe ese XK} XX . -
Black crappie L|.9 cos 10 oh. 11 .5 007 0.Ll6 . .
Rock bass 131 125 7.6 6.4 0.79 0.52 oL8 051
Warmouth 35L 583 645 L.2 1.9 1.25 16 156
Northern pike eve XX ees ese XX soe . .
Brown bullhead Shiy 356 11,1 1.2 7.0 L6 30 32
Yellow bullhead 321 Lo 9e5 8.1 0.8 1.5 2.1 22
Carp [N *0o0Q oe e LR N ] e e LR R J &
Dogfish 165 .o 17.6 20.6 3.0 2.0 .
Totals 1,942 24,217 940 8ot 65463 933l

e/Based on spring measurements.

Using the average weight per unit length for individual species as

obtained from the netting operations on these two lakes, the pounds of

fish per acre caught by the angler were computed for Bear, Craig, Christiana,

Paw Paw lakes, and Stearns Bayou for the winter of 1939=10 and the summer

of 1940

for the two seasonse

Figure 2 shows the pounds of fish caught per acre of lake surface
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The poundage per acre removed from Stearns Bayou was mueh the high=-
est for both seasons, being 51 pounds for the summer and 133.) for the
winter. Craig Lake was second with 23.2 pounds for the summer and 8845
for the winter. Bear Lake had the least number of pounds per acre,

1.17 removed in winter, and Paw Paw had the least number of pounds re=-
moved in summer, 11.9 pounds per acre. It should be remembered that the
relationship between length and weight varies somewhat from lake to lake,
and the above computations are based on the average weights obtained
from but two lakes, Craig and Bearéy/

Comparisons between the poundage figures from netting and poundage
of the fisherman catch on Craig Lake show 88 1/? pounds of fish per acre
removed by the winter angler out of 527.6 pounds available, as estimated
by the fall metting operations, leaving L;39.1 pounds per acre available
for the summer fishermen. On Bear Leke 1.17 pounds of fish per acre
were taken by the fishermen in the winter out of 93.3lL pounds potentially
available, according to the netting estimates, - less than two per cent
of the total poundage being harvested. Yellow perch again were not in-

cluded in the estimated total available,

Comparisons of Fish Ceught per acre of Lake Surface

¥With Estimated Fish Populations Per Acre

Figures 3 and l} show the comparisons of fish caught per acre with
the estimated per acre populations of legal fish. The population estimates

do not include yellow perch,

‘cyThe average weight of yellow perch was teken from the state average as
figured by Eschmeyer and Beckmane
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Figure 5 shows the average number of fish caught per acre of lake
surface by seasons for Bear, Craig, Christiana, Paw Paw, Stearns Bayou

and Hamlin Lake,
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Percentage of Fishermen Catching No Fish

The percentage of fishermen catching no fish, out of the total
number of fishermen for each lake for both winter and summer seasons,
when used as a measure of comparison with other lakes, indicates the
relative chances of success or lack of success which the average angler
may expect to attein. It is based only on whether the angler caught or
did not catch fish. Generally spesking, the percentage of fishermen
catching no fish rises as the catch per hour declines. For instance on
Craig Lake for the winter of 1939-LC, 1l per cent of all anglers caught
no fish, the lowest figure for any lakes censused. The catch per hour
for this period was 2.6, the highest on any lake censused. Table VII
shows the percentage of fishermen catching no fish, compared with the
catch per hour on 11 lakes for the winters of 1938-39 and 1939«0, and
the summers of 1939 and 1940, with certain exceptions apparent when the
table is studiedes

The smallest percentage of fishermen catching no fish was recorded
from Craig Lake for the two winter seasons where 15 per cent and 1l per
cent were unsuccessful. The greatest percentage of fishermen catching
no fish for the 1938-39 winter season was recorded from Big Portage,
where 53 per cent were unsuccessful. For the winter of 1939-;0, Bear Lake
has the highest percentage catching no fish, with a record of 69 per cent

The smallest percentage of fishermen catching no fish for the summer
of 1939 occurred on Clear Lake with 21 per cent, and for the summer of
1940 on Paw Paw Lake with 33 percent. On the five lakes for the two
winter seasons, 32 per cent caught no fish. The figure was identical
for both years Thirty-seven per cent caught no fish in the summer of

1939, and LO per cent were unsuccessful in 1940 On the individual lakes
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Table VII

Percentage of Fishermen Catching No Fish Compared With
Catch Per Hour

Winter Winter Summer Summer

Lake 1938=39 1939-10 1939 190

Bear No fish % 36% 69% 13% 38%

Cateh per hour (0.98) (0.3) (0.8) (0.7)

Craig " 15% Uz Lz L8%

(2.6) (2.6) (07) (0.7)

Christiane n LI 33% L8% L8%

(0.8) (1edy) (0.6) (0.7)

Paw Paw " P A L8% 29% 33%

Stearns Bayou " 31% 25% Lz 38%

(1.6) (1.7) (049) (1.0)

Hamlin " cee L% 27% ees
(0.8) (0.97)

Pike " ).].67 see 327 e
(0.8) (1.3)

Fowler " 38% L{-CVO s0e Xy}

. (1.0) (1.2)

Sugarloaf " 38% 39% 38% ces
(10) (0.7) (1.1)

016ar " )42% 2)4% 21% sese
(0e7) (1.6) (1.8)

Big Portﬂge " 53% 63% 3670 eee
(0u1) (0.5) (0.9)

the percentage of anglers catching no fish ranged widely. In the summer
of 1939 on Paw Paw Lake 29 per cent caught no fish, and L8 per cent were
unsuccessful on Christians Lake. The 1940 summer figures were 33 per cent

for Pew Paw Lake and 48 per cent on Christiana and Craig lakes., In the
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1938-39 winter season, 15 per cent caught no fish on Craig Leke and Ll; per
cent on Christiana Lake and Paw Paw The 1939-L0 winter season indicates
that 1l per cent on Craig Lake and 69 per cent on Bear Lake caught no
fishe It is to be seen from the above figures that the success factor

as indicated by the catch per hour and the percentage of unsuccessful
anglers for the winter season shows that Craig Lake leads in angler suce
cess the list of lakes studied, although the summer figures for this lake
are actually less than the average for the five lakes., Locally this
condition is explained by the simple expedient of recognizing a large
winter influx into this lake from adjacent waters. Our marking operations
do indicate that movement out of this lake does occure. However, we were
unable to confirm or deny a counter compensating movement into the lake,
as no fish were marked in the adjacent waters., However, the marked in-
crease in fish population in the fall netting study over that in the
spring strongly suggests this possibilitye. The winter pressure on the
other lakes of the chain, with the exception of Morrison Leke, is similar-
ly high, suggesting that were a large movement into Craig Lake in the
early winter to take place, a similar movement would be indicated into
Randalls and Cemetery lakes, unless of course a phenomenally large pro=-
ductivity occurred in some one or combination of lakes in the chaine It
would appear that a more likely explanation might be the high productivity
in Craig Lake itself and the enfrance into the winter catch of a large
number of fish from the age group slightly sub=legal during the summer
season, It is desired that further studies be made in order that this
contention of disproportionate movement into or out of the lake may be

proved or disproved The most consistently good fishing for both seasons
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was recorded from Stearns Bayou Pressures were more nearly equal summer
and winter, with the winter pressure somewhat heavier. The higher figure
for 1939-=li0 was due to publicity given the lake by the Grand Repids
papers, where weekly totals from the census records were published. As
in Craig Leke, the fish are locally reputed to move out of and into other
bayous of the Grand River during the warmer months. The higher than
average summer success indicated by creel records would tend to cast some
doubt on this hypothesis. The percentage of fishermen catching no fish
computed by weekly intervals, for each of the two summers for Bear Lake
shows a slightly rising trend for both summers, ranging from approximately
36 per cent at the beginning to approximately ll, per cent by the middle
of October. On Craig Leke & gradual rise occurs for both summers ranging
from about L;2 per cent to L8 per cent. Christiana Lake for the two sea-
sons showed & rise from about 38 per cent to 5l per cent to the middle
of August and a decline from then to October 15th to about 25 per cent.
Paw Paw Lake showed a considerable difierence between the summer of 1939
and the summer of 19.,0. The trend was down in 1939 from about LO per cent
to about 10 per cent, and in 1940 the trend was up from about 20 per cent
at the beginning of the season to around LO per cent at the end. On
Stearns Bayou the trend for both swmers was down, from about 60 per cent
at the beginning to about 20 per cent at the close. These relationships
are shown in Figures 6 through 16, which indicate the weekly changes in
the percentage catching no fish, by lakes, and compared with the catch

per hour for the two summer periodse See the next ten pages for these

graphs.
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The average size of all fish caught in the summer of 1939 and the
summer of 19L0 was 8,05 inches. In the winter of 1938-39 and the winter
of 1939=l0 the average size was 7.35 inches, a difference of 0.7 of an
inch per fish longer in the summer periods. This difference in size
between summer and winter is of significance since it may substantiate
the theory that a large number of fish in the age class approaching legal
size comes into the legal sige classification during the latter part of
the summer end early fall, thus adversely affecting the average size of
the fish caught in the winter. In addition to this, the fact that not
many bass are legally taken in the winter would also tend to affect the
average size. On southern lakes this size discrepancy is most important
in the bluegill catch because of their preponderance in the total catch.
In comparing the two winters and the two summers, we find the average
size of all fish caught on the five lakes for the winter of 1938-39 to be
73 inches, and that for the winter of 1939-40 to be 7.l inches; for the
summer of 1939 the average size of all fish caught was 8.0 inches, and
for the summer of 1940, the average was 8.1 inches. This shows an increased
length for the winter of 1939«40 of 0.1 of an inch per fish, and for the
sumer of 1940, the same increase of 0.l of an inch. This is a rather
small increase to be significant, but may indicate an upward trend. If
so, it is further evidence that the increase in fishing due to winter
angling is not depleting the stock. Christiana Lake showed the greatest
average size of any of the five lakes for the winter of 1938-39 with an
averace size of 8.1 inches. Christiana Lake likewise led in the winter

of 1939-40 with the average size of 8.4 inches, as well as in the summer
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of 1939 with the average size of 8.7 inches. In the summer of 1540 Bear
Leke had the greatest average size of 8.8 inches. The smallest average
size on all five lakes was found on Craig Lake the winter of 1938-39,
where the average size was 7.l inches. For the summer of 1939 and the
summer of 1940, Stearns Bayou had the smallest average size with 7.3
inches for 1939, and 7.2 inches for 1940. In the summer of 1940 the
largest average size of bluegills was 7.7 inches, tsken on Christiana
Lake. The smallest average length bluegills were 6.5 inches, taken on
Craig Lake. The largest average size of largemouthed bass in the summer
of 1940 was 13.8 inches, taken on Christiana Lake, and the smallest
average sized largemouthed bass was from Bear Lake in the summer of 1940
where the bass averaged 11,9 inches. The inter-relationship between
size of fish end fishing pressure is discussed under fishing pressure,
Figure 16 gives the average size of all fish caught by seasons for the
six lekes intensively censused, with the average for five lakes, Hamlin

exciuded.
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Table VIII

Percentage Composition of the Catches and Average Size by Species
Summer and Winter Comparisons 1938 = 1940

Summer 1939 Summer 1940 Winter 1938-39 Viinter 1939-
Ave. Ave, Ave, Ave,
% Size % Size % Size % Size
CHRISTIANA
L. M. Bass 8.08 - 13.9 6.51 13.8 Trece eoe Trace cee
. Bluegill ,41.22 7.5 LI).LQBB 707 8}4.22 7.9 88010 8.2
Sunfish 334 6. 3.04 6.6 0.37 6.6 1.2l 649
Yellow Perch  20.64 7.0 13.26 7.0 2426 7.5 037 73
Black Cra.ppie 10.75 9.3 27.72 8.2 2.68 10.}4 3.68 8.)4.
Rock Bass 5400 75 1,83 7.6 Trace 8.5 Trace eos
Warmouth Trace T4 0.43 75 9.02 7.5 3.07 eoe
N. Pike 0.75 23.1 0462 2.7 Trace oo 0.31 2.2
Bullheads 7.09 11.5 1.36 12,7 0.37 9e7 0.34 12.5
DngiSh 1.25 1800 0.62 18.9 0081 17.8 2420 18.7
98422 : 99.82 99473 99431
BEAR LAKE
L, M, Bass 6.52 12.9 ]J-L'96 1109 Trace 12'8 eee eoe
Bluegill 63.8L 7.2 35.70 T+6 83.18 yon 8425 Te7
Sunfish 2031 7.0 3.67 6.6 h.ZO 607 2.06 60)4.
Yellow Perch 13.81 Te2 16.92 7.8 2.74 bt L6.39 746
Black Crappie 1.18 10,2 0.27 10.1 1.27 8.1 1.55 7.6
Rock Bess 3.55 7.’4 3073 7.3 cece ves 23 071 709
Warmouth 1.23 6.9 0.99 7.0 7.67 6.3 13.40 75
N. Pike XX XY e XX ece XX XX XX
Bullheads 6.12 8-7 21.90 9.3 Trace see 0051 XXl
Dogfish 1.12 15.6 1.146 15.9 soe 3.61 17.9
99468 99 .60 99 .013 99448
PAW PAW LAKE
L. M. Bass 2.36 1205 5.07 12.8 Trace 11.7 xXxl ose
Bluegill 73.05 7.8 60.96 7.7 76436 73 9748 7.6
Sunfish 2.19 6.7 1.39 6.7 0.085 6.8 0.28 7.5
Yellow Perch 7.62 7.1 7.08 6.9 1.03 7.0 0.55 Te3
Black Crappie 11,20 940 19.20 8.7 22,06 8.5 1,61 95
Rock Bass 1.15 Tel 3.6 7.0 0.1, 6.8 Trace 7.0
Warmouth 1.148 6.7 0.93 7.1 Trace 6.5 Trace 7.0
N, Pike 0.12 22.1 0.17 25.1 Trace 27.0 Trace 3240
Bullheads 0.60 10 oh 00&} 1006 Trace 10.0 see eos
DngiSh 0.11 1803 0015 1908 Trace 1607 eece s
Sc Mo Bass 0006 12.1 0.0 1205 .eo soe (XX ese
29.§E 99 99.71 99,92
STEARNS BAYOU
L. M, Bass Le26 13.0 3.60 12,5 Trace 11.7 Trace cee
Bluegills 80018 6.8 80078 ece 89.67 7.2 93 050 6.9
Sunfish 2070 606 0086 6.2 ove sce see ees
Yellow Pereh  6.35 6.9 3.61 6.4 1.31 7.1 0.95 6.7
Black Crappie 2'37 7.9 5050 8.0 8.72 8.3 5029 8.2
Rock Bass 0.62 6.8 1.23 6.7 Trace 7.0 Trace 7.0
Warmouth 1.02 6.5 1.82 6-L sece 'YX XX} XX
N, Pike 0.72 21.5 0.59 21,1 0.24 23.3 0.25 2.0
Bullhead 0.92 10.5 1032 903 oo eoe eoe XX
DngiSh 0.21.& see OQLA' L 16.7 oo coe XX} ees
99.L:9 9975 9949l 99499
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Table VIII (Continued)

Surmer 1939 Summer 19LO Winter 1938-39 Winter 1939-L0
Ave, Ave. Ave. Ave.
% Size % Size % Size % Size
CRAIG LAKE
L. M, Bass 9459 1342 9«74 13,2 Trace 10,5 Trace 11.1
Bluegill Ls.1l 7.2 3754 6.5 92423 7.0 95428 7.5
Sunfish 7083 700 6.9‘.‘, 603 0.95 6.6 0053 7.2
Yellow Perch 18.60 7.1 23.66 6.5 1.0k 7.5 1.8 745
Black Cr&ppie ltL:D 8.3 1.72 7.9 0.56 8.8 2.03 9.6
Rock Bass 0.12 7.6 0.18 7.3 0.19 7.8 Trace 8.3
Warmouth 1.0 6.9 1.31 7.5 Lol 745 0.31 7.8
N. Pike 1.1 25.7 1.36 20.9 con 0.19 25.2
Bullheads 13.79 9.2 16.12 97 Trace 9.5 Trace Ge2
Dogfish 0:21 17.0 1’26 18.7 PR ece Trace ees
9979 9993 99.91 99,82
Sunmer 1939 Winter 1939~40
Ave. " Ave,
HAMLIN LAKE % Size % Size
L. M. Bass 3.6 ihele Trace 13.3
S. M. Bass 3.04 13.3 Trace 18.2
Sunfish 6.19 Y 1.07 6.8
Yellow Ferch  10.05 79 566 8.2
Black Crappie 5.27 99 0.1 12,2
Rock Bass 19..:3 8.2 Trace 10.1
Walleye Pike 2.6}.} 16.5 0 .89 19 .8
N. Pike Oou'¢ 21.9 ’ 5096 2).].05
Bullhead 2.78 12,5 Trace 12,8
Dogfish O.14 204l 2.27 20.5
Gar Trace 2847 Trace 21.8
White Bass Trace 13.0 ces cee
Red Horse Trace 1.2 ‘ cee cee
Sucker Trace 15.1 3.12 19.3
Sheepshead 0.29 20.1 Trace 27.5
Muskellunge Trace 33.2 0.23 37l
Rainbow Trout Trace 1607 o0 e eee

9977 ‘ 98.95
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Composition of the Catch

The preceding table (Table VIII) indicates the relative abundance of
the different species in the catch by lakes for summer and winter for two
years, together with the average size by species. Bluegills dominate the
catch on the five lakes, ranging from 80 per cent of the total catch on
Stearns Bayou for the summers 1939 and 1940, to 4l per cent bluegills on
Christiana the summer of 1939, and 36 per cent on Bear Lake for the summer
of 1940,

The highest percentage of bluegills in the catch in the winter of
1938=39 was from Craig Lake, where 92 per cent of the total catch were
bluegills, In the winter, bluegills daminate the catch in four of the five
lakes, Bear being the exception where yellow perch constituted L6.5 per cent
in the winter of 1939-40. The preceding winter indicated that on Bear Lake
83 per cent of the total catch were bluegills. Early informetion for the
19L0-L2 season on Bear Leke suggests that bluegills will again dominate the
catch. Considerable variation occurs from year to year in the percentage
values of the different species to the total catch. This, as has been sug-
gested before by Eschmeyer and Clark and others, may be due to a cyclic
condition. The period over which these studies have been made is too short
to meke it possible to advence any definite conclusions as to causes or to
be able to predict the timing of these population changes. The average for
the five lakes demonstrates the dominence of bluegills in the total catches
for both seasons of both years. However, the winter dominance of bluegills
is much more pronounced than in the swmmer. Figure 17 graphically shows
the composition of the catch for the more important species for 3 years on

Bear Lake. Figure 18 shows the percentage of the total weight of legal fish

for the more important species as estimated from the spring and fall

population determinations on Craig and Bear Lakes. Figures 19, 20, 21, 22 show

the percentage composition by species of the total catch on the five lakes

by seasonse
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Table IX gives the percentage values by species averaged for the

five lakes by seasons for the two years.

Table IX
Percentage Composition by Species of the Total Catch for Bear, Craig,
Christiane, Paw Paw Lakes, and Stearns Bayou, Comparisons 1939-l0 Catches

Winter and Summer

) Summer 1232 Summer 1940 Vinter 12}8-22 Winter 1939=L0
Species Number A Number % Number A Number A
L. M, Bass 2,781 Le23 3,016 637 1, 0.02 28 0,04
Bluegill 42,325 6L.3L 27,273 57460 55,085 92,15 55,958 90.L2
Sunfish 2,227 338 1,146 2.2 287 0..,8 177 0429
Perch 7,629 11,59 4,838 10,22 655 1.09 789 1,28
Crappie S,7L8 8473 6,7L3  1lL.24 2,120 355 L,L25 7.16
Rock Bass 1,095 1.66 1,181 2.9 L8 0.08 72 0.12
Warmouth 952 1.L5 51l 1.08 1,460 2.4l 198 0.32
Pike 296 0.5 217 0.6 55 0409 11 0,18
Bullhead 2,412 3.66 2,16l LieS7 2L, 0.0l 29 0,05
Dogfish 316 0.48 256 OeEL 29 0405 87 Qelly
Totals 65,761 L7,3L8 59,777 61,777
Per Cent 99.97 9999 99499 100,00

3 species down and 7 up

L, species down and 6 up in
winter of 1939-L0

summer of 19LO

in

We see here that bluegills constitute more then ninety per cent of
the winter catch and between L2 per cént and 57 per cent for the ‘summer.
‘'The table indicates a slight reduction in the bluegill percentage for
1940 over the 1939 figures for both seasons. Similarly sunfish and war-
mouth bass were down. Yellow perch were down slightly in the summer and
up a little for the winter in the two year comparison. Contrarily,
black crappies showed a percentage increase for both seasons. Largemouthed
bass and bullheads increased in percentage in the sumer of 1940. Pike and

dogfish remained fairly constant in their percentage of the total catch.
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Age and Growth of Bluegills
In conjunction with their regular census duties, the creel census

clerks assisted members of the staff of the Institute for Fisheries
Research in obtaining scale samples and lehgths and weights from a total
of 1,42 bluegills from Bear, Craig, Christiana, Paw Paw Lakes, and
Stearns Bayou, and Hamlin Lake. These samples were mounted and their age
and growth determined under the direction of W. C. Beckman of the Institute
staff, and the findings made the subject of a separate report (Report Fo 649)
Age groups I to X are represented in the collections. Age group IV has
the largest number of specimens, which is in agreement with the state
distribution. Age groups I and X are not used in this discussion because
of the small number of individuals, Table X shows the number of fish in
each age groupe.

Table X

Distribution of Age=-groups of Combined Summer and Winter Bluegills

Age=pgroups
Lake ey 1T Iv \') VI Vi1 VIII X
Bear 96 L9 66 2l 18 1 2
Craig 30 L9 133 U 133 25 16 .
Christiana 15 121 93 87 85 29 9 3
Paw Paw 1 37 L3 29 18 L 2 3
Stearns Bayou 26 38 L2 28 34 13 2 .
Hamlin e LN ) se e LN sse 13 59 25
Totals 168 294 377 309 288 85 90 31
Percentage 105 187% 23%  19% 18% 5% 5% 2%

Totals for all
lakes in State

represented by
scale samples 375 876 1025 757 511 169 130 34

Percentage 10% 23% 26%  20% 13% L% 3% 1%
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As is clearly shown in the table, age groups III, IV and V comprise
a majority of the fish caught Variation occurred from lake to lake in
the rate of growth, with the highest rate recorded from Bear Lake, fol=
lowed by Christiana Lake. The poorest growth up to the sixth summer
occurred in Craig Leke. After the sixth summer, the growth rate was
lowest for the bluegills from Stearns Bayou. Samples were taken through-
out the year and all collections combined in the averages. For the
entire state the records show that bluegills usually reach legal size==
6 inches=--in their fourth summer of life. This figure is derived from
the averaged lengths of l,18l, semples from the lakes distributed over the
state. In Bear Lake bluegills attained a length of & inches during their
second summer. In Paw Paw Lake, Christiana, and Stearns Bayou this size
was attained in the third summer, while in Craig Leke it took l; summers
for the average bluegill to reach legal size. The bluegills at ly years
in Bear leke were 1 3/h inches longer than the state average at l years
The greatest increment for any year occurred in Christiana Lake, where
the average increase for the third year of life was 2 I/L inches, The
youngest legal bluegill caught from Hemlin Lake as shown by the samples
was 7 years old and was 7 1/2 inches longe The creel census records from
Hamlin Lake indicated an average length for bluegills of 8.1 inches, sug-
gesting an average in excess of 7 yearse

An impression is extant that winter-caught fish, especially bluegills,
generally average larger than do those caught in summer. This view is
not verified by the findings in the study of the size of winter=-caught

bluegills as recorded in the Beckmean report. Further substantiation of
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this is found in the creel census records from Bear, Craig, Christiana,
Paw Paw Lakes and Sﬁearns Bayou, where averages for the two summer seasons
indicate an average size for all fish caught in the summer of 8.05 inches
against 7.35 inches for those caught in winter. This smaller average
size in winter may be partially explained by the fact that the age group
approaching or partially attaining legal size during the summer has by
late fell come more or less completely into the legal size classification,
producing a proportionately larger number of fish just over the legal
limit which are available to the winter angler.

Another misapprehension that seems to prevail is that a larger number
of female bluegills are caught in the winter than are caught in summer,
and it is contended that this condition limits the spawning potential for
the following season. The ratio of males to females for the winter for
the five lakes is 1 male to 1,32 females., In the summer the ratio is
1 male to 1.21 females, The ratio for the mntire year is 1 male to 1,27
females. For the entire state the ratio is 1 male to 1l.12 females, Thus
there are 147 per cent males to 53 per cent females for the entire state,
this figure being based on 3,450 specimens. The combined total for the
lakes under discussion for the winter is L3 per cent males to 57 per cent
females, compared with the summer ratio of L5 per cent males to 55 per
cent females, indicating that there are 2 per cent more females caught in
winter then in summer, a figure so small as to be of questionable significance
On Christiana Lake the ratio was about 1 male to 2 females for both seasons
The males in Paw Paw Lake were dominant 1 male to 0,88 females in the
winter catch, and in the summer the ratio was 1 male to 0.2l females. The
average for the year indicates 2 males to 1 female. Stearns Bayou similar-
ly indicated a dominance of males, 1 male to O 19 females in the winter

end 1 male to O 81 females in the summer, the yearly average being about

2 males to 1 female. These figures do not uphold the prevalent view of
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e dominance of females in the winter catch, nor do they indicate a suf=
ficiently great disparity between the numbers of each sex caught to adverse-
ly affect the bluegill population. See Beckman report.

From these data it may be suggested that the fishing pressure on
Craig Lake could be increased with benefit to that water, for the poor
showing in the average rate of growth nmight be favorably changed were a
larger number of bluegills removed, thereby providing additional food for
those remaininge This same condition may hold for Stearns Bayou. Both
of these lakes enjoy the heaviest winter pressur#of the six lakes. This
heavier winter pressure and higher success factor, from what evidence has
been gathered, has obtained for some years past without notable change in
the total yield to the angler other than what may be explained by normal
fluctuation in populations. On Bear and Christiana Lakes weme have dif-
ferent conditions which are not too clear. Christiana Lake has been ree
lieved of some of its winter fishing pressure by prohibiting non=-resident
fishermen the use of its waters during that portion of the winter period
following January les A rise in the success factor on this lake during the
past summer indicates superficially a relationship between the former
higher winter pressure andvthe pressure reduction in the winter of 1939-40
This increased fishing success, however, may have been due to & cyclic
fluctuations or other factors yet unknown rather than to a decrease in
fishing the previous winter. On Bear Lake for the last four years the
fishing has been light. Prior to census operations, Bear Lake was
purported to have had heavy winter fishing pressure, and the subsequent
low catch per hour was thought by local residents to be the direct result

of this reputed over-fishing Little in the records indicate this theory



to be valid We do have on this lake the greatest growth rate (the highest
of any of the lakes involved in this paper) coupled with a low success
factor. Why, under apparent conditions of ample food and spawning, facili=-
ties the bluegill population has not built up to a higher point has not
been determined ¥ It may be that in the period immediately preceding the
teking of the creel census on Bear Lake,when as is locally reputed good
bluegill fishing was awvailable, a large population of the predatory species
was developings This population of predatory fish would not reach its

peak concurrently with the bluegill population, but would lag, reaching

its high point possibly a year or so later. This would then result in a
high adverse ratio between the bluegill population and the predatory
species, holding the former definitely in check. This period of ascendancy
of the piscivorous fish may extend for a number of years. Conditions on
Bear Lake would indicate that this may have happened there, for the large~
mouth bass catch in the summer of 1940 constituted 15 per cent of the total
legal fish caught for that season. In the summer of 1939 largemouth bass
represented 6 l/? per cent of the catch. The percentage of largemouth bass
in the total catech on Bear, Craig, Christiana, Paw Paw lakes and Stearns
Bayou for the summer of 1940 was 6.37 per cent. For the summer of 1939

on these lakes it was [;.23 per cent. The percentage of legal largemouth
bass present in Bear Lake in the spring of 19L0 as computed from the data
obtained by netting operatiuns was 2l 1/2 per cent. Further investigations

on this lake may lead to conclusions pertinent to this question.

QyEarly reports from Bear Leke for the winter of 19,0-41 indicated a
considerable increase in the bluegill catche
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On Craig Lake, where the bluegill population is high and the rate of
growth poor, we found in the spring of 19L0 from the netting operations
that legel sized largemouthed bass constituted 8 per cent of the total
population. In other words, where the bluegill growth rate was high, as
in Bear Leke, we found that more than 3 times the percentage of the total
population was represented by largemouth bass than in Craig Lake, where
the bluegill growth rate was low. With more than 3 times the percentage
of largemouthed bass in Bear Leke than in Craig Lake, we find that the
bluegills attain legal size in their second summer on Bear Lake, and on
Craig Leke in their fourth summer. On all five lakes, as the percentage
of bass increases in the total catch of legal fish, the percentage of
bluegills declined and vice versa, as shown in Table XI,

Table XI
Percentage of Largemouthed Bass in the Total Catch
Compared With the

Percentage of Bluegills in the Total Catch for the
Summers of 1939 and 1940

Percentage Difference

Lake Year L.M.Bass % ___ Bluegill % L.M, Bass Bluegill
Bear 1939 652% 63.8L4%

1540 1L.96 3547 +8.1:1.% -28.11%
Creig 1939 9e59% L5.1%

1910 9«74 3754 +0.15% - T.60%
Christiana 1939 8.08% L1 .22%

19).(,0 6051 LIJ.].QBS '10577; + 301 %
Paw Paw 1939 2.36% 73+05%

1940 5.07 60496 +2,71% -12,09%
Stearns Bayou 1939 L1e26% 80.18% _

19).}0 306 80.78 -0066% + Oo %
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R W Eschmeyer in his "Summary of the Four Year Creel Census on
Fife Lake," found in 1934 that 3 per cent of the catch of legal fish were
largemouth bass, and in 1937, 5 per cent were largemouth bass. For those
same periods the bluegills constituted 18 per cent in 193L, and L3 per
cent of the total catch of legal fish in 1937, This leke is not considered
a bluegill lake, and the percentage and number of piscivorous fishes was
much higher than in the southern Michigan lekes under discussion. Like=
wise, he found a close correlation between the abundance of the larger
piscivorous fishes such as basses, walleyes, pike and northern pike, and
the size of the pan fish--yellow perch, bliuegills, sunfish, rock bass, etc
Figure 23 shows average weights and lengths computed for Bear Lake from

the netting data obtained in the spring of 1940.
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Percentage of Female Anglers

In the winter of 1938-39 on the five lakes, Bear, Craig, Christiana,
Paw Paw, and Stearns Bayou, out of all anglers L;.36 per cent were women
In the winter of 1939-L0 there was a slight decrease over the two year
period, the percentage of women anglers being 3.25 per cent. The percentage
of women anglers for the summer of 1939 was 21.79 per cent, and in the
summer of 1940 the percentage increased to 22.22 per cent. Both the winter
decrease and the summer increase are probably too slight to be of real
significance. These figures indicate the relative constancy of the pro-
portion of female anglers to male, A little more than 20 per cent of the
anglers in the summer periods were women, while only 3 1/? to L per cent
of the winter fishing was enjoyed by women. [IFor the entire two year
period for the five lakes, 13.0l per cent of the anglers were women, &
figure approximeting that obtained from the state-wide general census for
1939, The percentages of female englers by seasons, for the two year
period (three years on Bear Lake and one year for Hamlin Leke ), are listed

in the summary tables for the individual lakese

Non-resident Fishing

The percentage of the total number of fishermen represented by non-
residents on eleven lakes upon which intensive censuses have been con-
ducted was 33 l/@ per cent for the summer of 1939. For the summer of 1940
the percentage of non-resident fishermen was 50.} per cent, an increase
of 16.6 per cent. This increase may be explained in part by the general
improvement in economic conditions. For the winter of 19381939, the
percentage of out-state anglers was 15,9 per cent, and in the winter of
1936=-10, it was 11 3 per cent, a decrease of L, 6 per cent, probably

largely due to the exclusion of non-resident anglers from fishing in a
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number of southern counties of the state after January 1, 1940 Craig
and Chrigtiana lakes were affected by this regulation Table XII shows
the percentage of non-resident anglers by winter and summer seasons on
each of the eleven lakes censusede
Table XII

Percentage of Non-resident Anglers

Winter Winter Suimer Summer
Lake 1938-39 1939=L0 1939 1940
Bear 6014 . 12 06 )4303 57.8
Craig 16.0 0.7 7249 7249
Christiana 771 16.8 861 8742
Paw Paw 2.2 0 22,3 2L.8
Stearns Bayou 0.2 0.1 10.L 79
Hamlin cee 3.1 6l.5 cee
Pike 6.9 21.).;. 27.9 ese
Fowler 2. 2l1e7 ces ves
Sugarloaf see 0 108 ose
Clear ese 0 5.0 XX
Big Portage .ee 0 3.7 cce
Total Average 15.9 11.3 33.5 50.1

A study of this table shows the percentage of summer non-resident
anglers greatly exceeds that for the winter and seems to decrease pro-
gressively in the winter time as you go farther north with probably some
few exceptions., In the winter of 1938-39 Christiana Laske, closest to the
southern border of the state of any of the lakes studied, had 77 per cent
of its total number of fishermen non-resident. This dropped to 16.8 per
cent in the winter of 19390 due largely to the excluding regulation
(none could fish legally after January 1). The table indicates a similar
drop from a similar cause on Craig Lake from 16.0 per cent in the winter
of 1938-39 to 0.7 per cent in the winter of 1939-L0. Four of the lakes
showed no non-resident anglers in the winter of 1939-1,0. The greatest
percentage of non-resident anglers in the summer were found on Christiana

Lake, 86 lj per cent in 1939, and 87 2 per cent in 1540 The smallest
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percentage in 1940 was found on Stearns Bayou~-7 9 per cent In the
sumer of 1939 three lakes in the Waterloo Area had & noneresident percentage
of 1.8 for Sugarloaf, 5.0 for Clear, and 3,7 for Big Portage. The records
indicate that no non-residents fished any of these lakes in the winter of
1939=40. A study of the table, together with the geographical locations
of the lakes in relation to the Ohio-Indiana-Michigan borders, indicates
that our winter fishing group is largely local. As has been stated before,
the high figures for winter fishing on some of the southern lakes in the
state are due to their location near urban centers of population near the
border. It may be well to emphasize at this point that the regulation
prohibiting non-resident fishing in the winter time in certain southern
Michigan counties affects a very small number of individuals and it may
be a question whether there is any benefit proportionate to the ill feeling
engendered by the regulation. From the data collected, the possibility
appears that the effects of increased fishing pressure might prove an
actual benefit,

Comparisons with Other Lakes

From 1933 to 1936 records were obtained from intensive censuses on
2l Michigan lakes, most of which were located in the northern portion of
the state. On six of these lakes we have comparative records for both

summer and winter, which data are given in Table XIII,
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Table XIII

Comparison of Results of Intensive Census in Summer and Winter

on Six Michigan Lakesd’

Fish Caught

Period
of Ares, Ave, Hours per Ave, Size, Catch Per
Lake Census County Acres Fishermen-dey _Per Hour _Inches Acre
Fife Grand 800
Traverse
and
Kalkaske
Sum 1934 2.6 1.7 843 13 3
Win 33-3L L5 0.l 16.9 03
Sum 1935 2.5 1.3 8.1 1 2
Win _35-36 o3 0.1 12.0 0e2
Budd Clare 150
Win 35-36 .
Clear Ogemaw 380
Swua 1934 3.0 0.8 8.1 L 8
Win 33'3’-& 3.8 O-QS 97 03
Clear Montmorency 160
Sum 34-35 2.8 0.9 9.3 38
Win 33-34 L.0 1.5 o 10
Wine. 3L=35 247 0.3 8.0 Trace
Bear Otsego 375
Wine 33-3L 1.5 ses soe .
Pleasant Oekland 86
Sume 1935 )4..2 1.0 707 117.!4
in._ll_jS-jé 3-)1._ 0‘}: _l9‘6 OO'Z
Ave or total
Sum 2,751 3.0 1.1 8.3 360
Win 2,911 346 Ouly 12.3 03

V”Hazzard, 4 S, and Eschmeyer, R. W. 1938.

On the other 18 lakes we have data for the winter seasons shown in

Table XIV.&

t 3
\}Vﬁazzard, A S and Eschmeyer, R. W

1938,
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Table XIV

Results of Intensive Winter Census on Eighteen Lakes

Average hours Fish caught

Area, per fisherman~ Per Ave. size, Catch per

Lake County acres day hour _ inches acre Year
Muskallonge Montmorency 90 L7 0.2 11,5 0.5 33=3L
Hess Newaygo 750 De2 0.l 8.9 2.8 "
Round Jackson 30 367 0405 234 0.3 "
Jiamplers Jackson 800 5e5 0.1 19,2 045 "
Crescent QOakland 150 3.0 0.2 10.6 1.1 "
Houghton Roscommon 18,950 Ge7 0e2 1.3 0.3 35-36
Lower Hamlin Mason 3,100 3.9 03 11,0 0.1 n
Hubbard Alcona 3,20 Le2 043 11.7 0.1 "
Grand Presque Isle 5’000 L‘.o9 0.5 10.9 000,4. "
Long Presque Isle

and Alpena L,600 L.0 Ouy 11.3 0,0 "
Ocqueoc Presque Isle 320 eoe ovo coe con n
Manistee Kalkaska 8L5 5e0 0.1 20,0 0406 "
Pickerel Kalkaske 133 5e7 0. 11.8 0.65 "
Higgins Roscommon 9,500 38 0.6 10.2 0.1 "
largrethe Crawford 1,640 5¢3 0.1 2245 062 n
W Twin lontmorency 1,000 249 3.8 7.8 3.3 "
N. Manistique Luce 2,000 3.8 345 8.3 0.8 "
Independence Marguette 1,3L8 LGy 0.2 2140 062 n
Total or average 57,187 ] 0.5 1343 0.3

X
V Area of the half of the lake censused.

Comparing the data from these lakes with data obtained from Bear,

Craig, Christiana, Paw Paw Lzke and Stearns Bayou, we find the average

catch per hour higher in the southern lakes; the average size less; and

the catch per acre greater in the southern lakes.

found that in general the fewer fish caught the larger the average size,

Hazzard and Eschmeyer

and in comparing the records from these two sections of the state, this

finding seems substantiated.

more northern fish was greater in the wiater than in the summer, a condi=-

They found that the average size of the

tion the opposite from that found in the studies on the southern lakes,

due in all probability to the dominance of bluegills in the catch in

southern lakes

The majority of the northern lakes covered by the



«57=-
intensive censuses show a higher percentage of pike and walleyes in the
catch. On the six lakes where both summer and winter censuses have been
conducted, the average catch per hour for the summer was l.l fish; for
the winter Ol fish; and the average winter catch for the 2l lakes was 0.5.
This winter figure is considerably less than that obtained on the five
lakes in the southern portion of the state where the catch per hour wes
1.5 for the two winter periods. The summer catch per hour on the

northern five lakes, however, was lower, being 0.Ge

Data by Individual Lakes

Tables XV, XVI, XVII, XVIII, XIX, and XX give the data by individual
lakes, and Table XXI gives combined totals for Bear, Craig, Christiana,
Paw Paw Lakes, and Stearns Bayou. A study of these tables indicates the
complexity of, and the wide variations in, each body of water. The catch
per hour in summer varies from 0.6 fish per hour on Christiana for 1939
to 1.1 on Paw Paw in 1938-39. In the winter it varies from 033 on Bear
Lake in 1939=L0 to 2.6 on Craig in 1938-39-L0. The average for all these
lakes in summer wes 0.9 and in winter l1.65., The percentage of fishermen
catching no fish varies from L8 per cent in the gummer on Christiana Lake
for both summers and Craig Lake the summer of 1939=40, to 29 per cent om
Paw Paw Lake the summer of 1939, For the winter period it varies from
67 per cent in 1939-40 to 1l per cent on Craig Lake the winter of that
same year. The average for the five lakes in the winter was 32 per cent;
in the summer 38.5 per cente.

Boar Lake:

Bear Lake lies about 5 miles southwest of Hillsdale, Michigan within

the drainage system of the St. Joseph River, tributary to the Maumee. The

lake comprises 104 acres. Adjacent to and connected with it by chennels
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are Pike, Fowler, and Wilson lakes and Cambria 1ill Pond. The shore is
largely marshy and a few cottages, approximately ten, are concentrated

at the south end of the lake. At present the lake supports one boat
livery and a store selling tackle and other fishing equipment. A peripheral
band of marl extends around the lake, changing to pulpy-peat in the deeper
portions, covers about 75 per cent of the total bottom area. Several
rather large shoal areas are present, dropping off to a maximum depth of
53 feet., Vegetation is moderately abundant over most of the shoal area
The area adjacent to the lake is covered mostly with swamp hardwoods and
in some places tamarack. Bear Lake was selected in 1937 as being repre-
sentative of the southern bluegill lakes and because the concensus of
opinion among the local residents and the representatives of the Conserva-
tion Department in the district was that this leke was typical of the

area and sustained summer and winter fishing in volume sufficient for
comparison. However, thé subsequent 3-year census failed to substantiate
this reputation for reasonably heavy winter fishing pressures. The reason
for this was considered locally to be a result of previous high pressure
causing a reduction in the fish available to the angler, The data ac-
cumulated by the Institute does not verify this explanation. From the
3-year census on Bear Lake, it is apparent that the number of fish removed
by the winter angler was insignificant compared with the summer take.

The following table, No, XV, summarizes the Pear Lake data for the 3=-year

period.



Teble XV

General Data Bear Lake
3=Year Period

No. of Catch
legal- per Ave. size No. of Ave, Noe
Talkcing Total No. 8ized Catech  fisher- of all fish illegal of hours
_Number of Fishermen no fish of hours fish per men caught fish per fisher-
Male Female Total _ No. % fished  ocaught hour _ dey (1nchesz caught  man day
Winter 1937-38 301 10 311 240 77 oee 238 0.3 0.8 204 cee
Summer 1938 2,636 706 3,342 1,278 38 sos 8,301 0.6 245 8 2 755 ees
Winter 1938-39 19, 8 202 72 36 558.50 547 1.0 or 2.7 on 538 28
0,98
Summer 1939 2,047 651 2,698 1,105 11 8,153.50 6,409 0.8 2.4 7.8 L,914 3.0
Winter 1939-L0 21,2 12 26y 174 69 5711425 195% 0.3 0.8 749 123 2.3
Summer 1910 1,408 426 1,831 69 38 5,063425 3,61 0.7 2.0 8.8 1,612 208
¥ 67 Mud pike were taken out of Bear Lake but were not included in the calculations.
$
Number and Average Size of Each Species for Three-Year Period
Winter 1937-38 Summer 1938 Winter 1938-39 Summer 1939 Winter 1939-L0 Summer 19LO
Ave, Ave, Avee Ave, Ave, Ave,
Species Noe size Noe size Noe size Noe size Noe size Noe size
Largemouth bass 2 13,0 651 12.7 L 12,8 118 12,9 cee eve ] 11,9
Smallmouth bass eee e e 6 13.6 e eose ece XX csee esse cee ee e
Bluegill 115 76 5,317 745 Ls5 en L,092 Te2 16 TeT 1,291 766
Sunfish 6 762 320 6.6 23 6.7 1.8 7.0 L 6.4 133 6.6
Yellow perch 66 8.8 688 7.8 15 9y 885 762 90 7.6 612 7.8
Rock bass 2 Te5 L68 Yo ces ces 228 Tol; L6 79 135 Te3
Warmouth bass 27 65 96 7.0 L2 6.3 79 6.9 26 7.5 36 740
Bullheads 7 9.3 Ll 949 1 13.0 392 847 1 9.0 792 9.3
liud pike 2 1.0 87 11.1 cee ces ese cee 67 9.1 ces ces
DPog fish 8 22.1 127 15,3 cen vva 72 15.6 7 17.9 53 15.9
Garpike ess P 8 20,1 ess e e ees es e ses o 1 30.0
Sucker ve see see eve ees ese eve see 1 20.5 (XX ese
Golden shiner ose ous .ee oo .es ces 17 662 1 No size 2 7.0
; Carp XX XX 3 1502 e s .o oen XX XY 10 2897
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Craig Lake has an area of 122 acres and is the northernmost of a
chain of lakes, lying about 6 miles north of Coldwater, Michigan. This
lake was selected for the census purposes because of its reputation for
heavy winter fishing over a considerable number of years. In 1940 there
were L, cottages and one boat livery on the lake. A large percentage of
the fishing is done by anglers coming into the lake from other lakes in
vhe chain, Much of the shore is marshy, and very little of it is timbered
The lake has a mixed marl and fibrous-peat bottom with several marshy is-
lands and much shallow water, and in times past has been heavily dredged
and the marl taken to the cement plant near Coldwater. The drainage to
the west is through the Coléwater River. Craig Lake has & heavy growth
of Chara. Its maximum depth is 25 feet. Only a small area of water in
the lake is over 20 feet deep. The channel between Craig Lake and the
next lake to the south, Norrison Leke, is wide and has been dredged to a
maximum depth of 15 feet, providing ample means for fish to move back
and forth between the two lakes. A similar channel connects the other
lakes in the chain and has been dredged to provide sufficlent depth for
the transporting of marl barges. These channels likewise permit easy
novement of the fish from one body of water to another. Table XVI

sunmarizes the Craig Lake data for the 2-year census periode



Table XVI

General Data =~ Craig Lake, Branch County
Two-year Period

Noe of
logal- Catch Ave, size No. of Ave, No.
Taking Total No, sized Catch  per of all fish illegal of hours
Number of Fishermen no fish of hours fish per fisher- caught fish per fisher-
Date Male Female Total  No. % fished __ caught hour  man (inches) caught  man day
Winter 1938-39 2,328 150 2,178 362 15 8,L,27.00 22,215 2.6 9.0 Tel 10,614 3.
Summer 1939 2,981 764 3,745 1,521 1 12,531.00 8,918 0.7 2.L 8.L, L,8L7 33
Winter 1939-L0 2,513 17, 2,687 380 14 8,998.50 23,049 2.6 8.6 7.6 6,583 3.3
Sumer 1940 2,197 699 3,196 1,53 L8  B,658,50 6,035 0.7 1.9 8.1 5,025 27
]
-
[}
Number and Average Size of Each Species for Two-year Period !
Winter 193839 Summer 123% Winter 123§-g9 Summer 1940
AVE e V€, S CH Ave,
Species No. Size Noo Size Noe Size No, Size
Largemouth bass 6 10,8 855 13,2 16 11.1 588 13,2
Smallmouth bass see see 17 12,1 ece XX ese ces
Bluegill 20,L:90 7.0 4,026 Te2 21,963 7% 2,266 6.5
Sunfish 211 6.6 699 740 123 Te2 119 643
Yellow perch 232 Te5 1,659 Tel 342 Te5 1,428 6.5
Black crappie 125 8.8 125 8.3 L69 9.6 104 79
Rock beass L3 7.8 11 7.6 L 8.3 11 743
Warmouth bass 1,097 745 82 6.9 71 7.8 79 7.5
Walleye XX} eee 3 21,0 see soe ove ese
Northern pike eoe cos 126 2547 L3 2542 82 20.9
Green sunfish ese ess 3 Te2 evs coe eos eos
Bullhead 10 9.5 1,230 9e2 16 942 973 9eT
Dogfish cosn ees 81 17.0 1 20,0 82 18.7
Garpike eve see ces es e XX X 1 30.0
Sucker oo cve ses e 1l 1}4.-0 soe eve
Golden shiner 1 7.0 1 8.0 ves cee 2 740
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Christians Lake-

Christiana Lake has an area of 179 acres and lies about 6 miles south
of Cassepolis, Michigan, near the Indiane line and the cities of South Bend
and Elkharte Its proximity to these urban centers resulted in a high non-
resident fishing pressure, and in the winter of 1939-40 regulations were
passed prohibiting non-residents from ice fishing after January 1l.
Christiena Lake together with Painter Lake and Juno Lake are connected by
wide channels, forming one large body of water, uilost of the development
on the three lakes is on Juno and Christiana with about L0 cottages on the
latter, mainly along the east shore., A large proportion of the shore on
Christiana and Painter is marshye The source of water for the three lakes
is the Christiana River, which flows into Painter Lake and out of
Christiana into Eagle Lake. A maximum depth of LO feet was recorded by
the Institute survey. The lake has a relatively even basin with a con=-
siderable area of water over 20 feet deep with moderately heavy growth of
vegetation in the shallower waters. Table XVII summarizes the data for
Christiana Lake for the two year periodes On this one lake, in order to
determine the fishing pressure in the late fall period, the census was
continued in 1939 from October 15 to December 23, at which time the ice
formed. The records show that 197 additional fishermen took 260 fish in
this period. This data is given in the appendix. The following table
does not include these additional figures since for comparative purposes

October 15th was taken as the closing date on all the lakes.




Table XVII

General Data - Christiena Lake, Cass County

Two Year Period

No. of
legal~ Catch Ave, size Noe of Ave. No,
Taking no Total No. sized Catch per of all fish 1illegal of hours
Number of Fishermen fish of hours fish per fisher-  caught fish per fisher-
Date Mele Female Total No. % fished caught _hour __man {inches) caught  man day
Winter 1938-39 1,210 85 1,295 565 LL L,37L.75 3,537 0.8 2.7 8.1 3,586 34
Summer 1939 2,777 763 3,540 1,686 L8 10,625.25 6,373 0.6 1.8 8e7 3,258 3.0
Winter 1939-L40 594 38 632 207 33 2,363.75 3,228 1.4 S.l 8elt 88l 347
Summer 19LO 2,483 731 3,21y 1,803 L8 9,915600 6,969 0.7 242 8.4 3,524 3ol
'
v
Number and Average Size of Each Species for Two Year Period
Winter 1938-39 Summer 1939 Winter 1939-40 Summer 1940
Ave. Ave, Ave, Ave,
Species Noe size _No, sige Noe size No. size
Largemouth bass 1 15.5 515 13.9 2 11,0 Lsh 13.8
Smallmouth bass oo Xy 7 13 ol 0o ) ).l. 12.6
Bluegill 2,979 7.9 2,627 7.5 2,8LL 8.2 3,093 Te7
Sunfish 13 646 213 649 Lo 6.9 212 6.6
Yellow perch 80 7.5 1,316 740 12 743 g2l 7.0
Crappie 95 10 J.I. 685 9 -3 119 8 o).l. 1 » 932 8.2
Rock bass 2 845 319 7.5 n 649 128 7.6
Warmoutlh bass 319 7.5 79 Toly 99 Tl 30 745
Walleye ese see 1l 2}4.5 XX sse ses see
N. Pike 3 3040 L8 2361 10 2.2 L3 o7
Dogfish 29 17.8 86 18.0 71 18.7 L7 18.9
Sucker eece es e 1 1)_1..0 ecre ere ese XX
Garpike cee ene 22 2240 1 12.0 7 25.
Redhorse cee ece 1l 39.0 eve eee ene XX}
Mud pike 3 13.5 1 18.0 U 12,9 ess vee
CB-!'P [ XN ] LY ) oen eeo 1 11.0 e eee
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Paw Paw Leke-

—_——— e e

The area of Paw Paw Lake is 855 acres. It is located just north of
Wiatervliet, Michigan. This is the most highly developed of the lakes
under discussion, having in excess of 2,000 cottages lining the shores,
several boat liveries, pavilions, stores, etc., available to the public
The state has acquired frontage at the north end on Sherwood Bay, provid-
ing public access for the fishermen. The lake is used heavily in the
summer by both fishermen and speedboat enthusiasts and considerable local
friction has developed between these two groups. The lake is fed primarily
by the Paw Paw River, which also serves as the outlet. Several rather
extensive areas of weed beds are found in the shallower waters. A
considerable portion of the lake is over 20 feet deep with a maximum
depth of 90 feet. Table XVIII swmarizes the data for Paw Paw Lake

over the two year periode



Table XVIII

General Data « Paw Paw Leke, Berrien County
Two Year Period

No. of
legal=- Catch Ave, size No. of Ave. No.
Teking Total No. sized Catch per of all fish illegal of hours
Number of Fishermen no fish of hours fish per fisher-  ceught fish per fisher-
Date Male Female Total Noe % fished _ ceught hour _ man (inches) caught _man day
Winter 1938-39 2,458 57 2,515 1,103 LL 9,211,425  1L,LLL 1.6 Se7 T¢6 168 3.7
Summer 1939 8,574, 1,455 10,029 2,912 29 36,288.,00 Li,LsL 1.1 L 8.0 12,355 346
Winter 1939-L0  L,167 3 L,170 2,005 L8 12,965.00 11,702 0.9 2.8 7.6 366 36l
Summer 1940 6,12 1 0 2,326 20,L 0__21,8 1,1 3ol 842 9,01} 2,9
Number and Average Size of Eech Species for Two Year Period
Winter 1938-89 Summer 1939 Viinter 1939=-L0 Summer 1940
Ave. Ave, Ave, Ave,.
Species Nos sige Nos _size No, size No, size
Largemouth bass cee vee 978 12,5 9 11.7 1,107 12.8
Smallmouth bass XX} XX 25 12 01 (XX ooe 56 12 05
Bluegill 14,081 746 30,283 7.8 8,936 Te3 13,310 Te7
Sunfish Lo I 907 6.7 10 6.8 304 6.7
Yellow perch 79 T3 3,159 Tel 121 740 1,5L7 6.9
Crappie 232 9.5 L,6L2 9.0 2,582 Be€ L, 194 Be7
Rock bass 1 740 L7 7.1 17 6.8 795 7.C
Warmouth bass 2 7.0 61l 6.7 2 6.5 204 7.1
Walleye cse eoo ese eee cee coe 3 26.7
Northern pike 6 32,0 51 22.1 3 2740 38 25,1
Bullheads .o cee 250 10.L 1 10.0 184 10.6
Dogfish oee ces L 18.3 8 1647 3L 19,8
Garpike XY Xy 11 21 .3 1l 15 «0 13 21 06
Mud pike¥ 1 20,0 1 25,0 cer e 2 1940
Carp ese XX} 1 L|. lbs. 6 16.7 L]. 27.2
Sucker 2 1840 11 15.9 6 17.8 3L 1745
Redhorse ove (XX sss ese see see _é ;é‘LL

GVProbably northern pike.
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Stearns Bayou-

An area of 83 acres, Stearns Bayou lies about 6 miles southeast of
Grend Haven., It is one of a series of finger-like arms connected with and
near the mouth of the Grand River. There is one boat livery and but few
cottages on its shores. The lake has considerable shoal area with a
pulpy-peat bottom, and is considered locally an excellent fishing lake
both winter and summer. Table XIX summarizes the data for Stearns Bayou

for the two year periode



Table XIX

General Data - Stearns Bayou, Ottawa County
Two Year Period

No. of
legal= Cateh Ave, size No. of Ave. No.
Taking Total No, sized Catch per of all fish illegal of hours
Number of Fishermen no fish of hours fish per fisher-  caught fish per fisher-
Date Male _Female Total Nos % fished  caught hour men (inches) caught  man day
Winter 1938-39 3,519 123 3,642 1,113 31 12,155.,00 19,047 1.6 5e2 Te3 2,397 3e3
Summer 1939 2,791 5L5 3,336 1,463 L4 10,574e25 9,603 0.9 249 Te3 10, 7L8 3e2
Winter 1935-L0 3,851 3 3,994 1,016 25 13,755450 23,635 1.7 549 740 3,879 3k
Swimer 1940 2,223 L87T 2,710 1,0 8 275,00 052 1,0 3.3 Te2 7,316, 3kt

Number and Average Size of Each Species for Two Year Period

Winter 1938-39 Summer 1 Winter 1939-L0 Summer 19L0

Ave, Ave, Ave, Ave,
Species Noe size Noe size Noe size Noe size
Largemouth bass 3 11.7 110 13.0 1 10.0 326 12.5
Smallmouth bass oo e o0 5 12 .LL XX ese 1 12.0
Bluegill 17,080 7.2 7,700 6.8 22,099 6.9 7,313 vee
Sunfish eeo ese 260 606 se0 coe 78 6.2
Yellow perch 2L,9 7.1 610 6.9 22l 6.7 327 6l;
Crappie 1,661 843 228 7.9 1,252 8.2 503 8.0
Rock bass 2 7.0 60 6.8 1 7.0 112 6e7
Warmouth bass eos ] 98 6.5’ soe XX 165 6.)4.
Northern pike L5 2343 71 21.5 58 2l;40 5k 21.1
Bullhead ese LX) 88 10.5 soe see 120 903
Dogfish sse cee 33 1905 Xy R I-I»O 1607
White bass oo esd 18 8.8 seo eee 1 8.0
Sheepshead Ly ecae 8 10,0 see cee ece ese
Channel catfish cas cos 13 946 ces coe 9 16.4
Sucker eee ses 1 20.0 ese e 3 1607
Carp 1 no size 000 2o ase ses oo sse




Hamlin Lake-

Hemlin Lake has an area of 1,982 acres and lies about 8 miles north
of Ludington and about 1/2 mile from Lake Michigan. The lake is formed
by & dam in the Sable River which forms both its inlet and ocutlet. On
the west side of the lake between it end Lake Michigan lie the Ludington
State Park and the Ludington CCC Camp. The majority of the development
is on the south and east shores. The north side of the lake is a sand
dune area, its difficulty of access accounting for the slight development.
The upper portion of the lake, called Upper Hamlin, is shallow and rather
heavily silted. Lower Hamlin, which is the main portion of the lake,
reaches a maximum depth of about 50 feet with rather even bottom, with
a narrow strip of sand aleng the shore, the balance being pulpy-peat. By
local agreement the level of the leke is drawn down each winter =nd raised
the following spring. The east side of Lower Hamlin has three large
indentetions locally termed bayous, each of which supports a boat livery
The upper lake is relatively shallow due to the silting in by the Sable
River which enters at the east end of Upper liamlin ancd leaves at the
soutl end of Lower Hamline. The dam at the lower end of the lake prevents
fish movement, resulting in a transfer project each spring whereby the
fish are moved from the river to the lake. Hamlin is considered a first
class fishing lake. Table XX summarizes the date for Hamlin Lake over

its one year of censuse



Table XX

General Data -~ Hamlin Lake, Mason County

One Year Period

NO. of
legal=- Catch Ave, size No. of Ave. Noe
Taking Total Noe sized Catch per of all fish 1illegal of hours
Number of Fishermen no fish of hours fish per fisher- caught fish per fisher=-
Date Male Female Total Noo % fished caught _hour  man (inches) caught  man day
Summer 1939 13:1514- 39’411 16,565 h.h75 27 59931)4—'50 57,373 0.97 3.5 8.9 6,189 346
Winter 1939-40 1,218 11 1,329 621 L7  6,245.75 L,825 0.8 3.6 949 105 Le7
Surmer Winter
Species 1 1939=l;
Largemouth bass 2,087 3
Smallmouth bass 1,742 7
Bluegill 26,313 3,81
Sunfish 3,550 52
Yellow perch 5,768 273 1A
Crappie 3,023 21 P
Rock bass ll,lbé 9
Walleye pike 1,516 L3
Northern pike 2Lk 288
Bullhead 1,597 6
Dogfish 83 110
Gerpike 10 7
¥hite bass 2 cos
Redhorse 15 ves
Wickerel L].9 LYY
Sucker 33 151
Sheepshead 169 2
Shad 2 ose
Carp 5 1
Rainbow trout 5 eee
Mud pickerel 6 cee
Brown trout 1 XX
Muskellunge L 11
Dace 1 sese
Channel cat 2 sse
Totals 57,373 L, 825

QVProbably northern pike.
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Table XXI gives combined totals for the five lakes, Bear, Craig,

Christiena, PawPaw and Stearns Bayou, for & two year period.

Pike and Fowler lakes are closely associated and similar to Bear Lake
vwith no development on either, and for these reasons were incorporated in
the census area. Pike Lakc has an area of 19} acres, and Fowler an area
of 15 acres. The ice fishing on Bear Lake concentrates at the north end
of the lake at a point of access to and from the other lakes, a condition
which made it possible for the census clerk to easily cover all three
lakes and obtain approximately 90 per cent of the fishing records in the
winter time on Pike and Fowler lakes, The summer condition on Bear Lake
was different, the fishing being widely scattered and requiring consider-
ably more of the census clerks time on that lake with the result that
only a partial census on Pike and Fowler lakes was possible in the summer
periods. Table XXII shows the general date for Pike Lake, and Table

of cenzuz

XXIII for Fowler Lake, over the three year periodf



Table XXI

Combined Totals for Bear, Christiana, Craig,

Paw Paw, and Stearns Bayou for Two Year Period

Noe of
legal- Catch _Ave, size Hoe of Ave, TNoe
Taking Total Noe sized Catch per of all fish illegal of hours
Number of Fishermen no fish of hours fish per fisher=  caught fish per fishers
Date Male. Female Total Noe A fished caught  hour man {inches) caught man day
Winter 1938~39 9,709 L23 10,132 3,215 32  3L,726450 59,790 1.7 5e9 73 17,303 344
Summer 1939 19,170 L,178 23,348 8,687 37 78,172,00 72,766 0.9 36l 840 36,122 3e3
Winter 1939-40 11,367 370 11,737 3,778 32 38,657.00 61,876 1.6 53 Tkt 11,835 343
Summer 1940 U, 73Lh 3,274 18,008 7,145 LO  53,3L9.25 47,507 0.9 2.6 8.1 26,491 340

-'[g-




Table XXTII

General Data - Pike Lake, Hillsdale County
Three Year Period

Fishermen teking No, legal= Catch Ave, size of Ave, Nos
Total No. no fish sized fish per Catch per all fish No. illegal hours per
Date fishermen HNoe A caught hour fisherman caught, inches fish caught fisherman-da
Winter 1937-38 304 148 cee 650 0.82 2.1 8.2 156 2.6
Summer 1938 31 82 voe 1,044 0.9 363 8.0 16 3.8
Winter 1938-39 131 60 L& 283 0.3 242 7.5 289 249
Summer 1939 305 97 cee 1,125 1.3 346 7.8 eoe 2.8
Winter 1939-L0 234 121 cee L80 0.9 2.0 8.2 cee 2.1
Summer 19LO ces ses oo sse oo ses cos oo s
Number and Average Size of Each Species
Three Year Period
Winter Sunmmer Winter Summer Winter Summer
1937-38 1938 1938-39 1939 1222-QQ IQQQ
Ave. Aves, Aves Ave, Ave, Ave,
Species Noe size Noe size Noe size No, size Noo size Hoe size
Largemouth bass 13 11.5 35 13.1 cee cee 19 12,9 36 11,9 cos ces
Smellmouth bass cee cee ove e XK XX} XK} ose co s ew e eoe oo
Bluegill 626 8.1 889 7.8 250 T¢5 973 TeT 304 7.1 eee cos
Sunfish 2 7.5 35 608 6 6.8 12 6.5 3 705 eos XX
Yellow perch XX} XK} 36 7.9 1 7.0 51 7.2 5 7.0 eeos soe
Crappie 8 11.7 7 9.2 2’4 805 13 9.2 128 9.7 XX ese
Rock bass XX eee 3 7.5 ese ece 3 8.0 3 7.0 eeoe Xy
Warmouth bass 1 6.0 see oo 1 6|O 9 6.8 ece se0 XX eee
Bullheads cee cee 33 8.9 1 7.0 3).} 8.7 coe coe ese ese
Mud Pike see eee XX ) eecs ecs XX XX} 1 800 ces eese
Dogfish oo ese 3 1503 eve XY} 3 1,4.07 vee ee e Xy} es e
Garpike oo cee eve eve ev e e e eoe o0 XX eee eece ceo e
Sucler . cae eee o oss ese coe cee cos coe coe PR
G’Olden shiner es o ece eece XX eese sae 8 6.1 eece XX XX XX

Carp

00

[ XK ]

-38-



Table XXIII
*General Data - Fowler Lake, Hillsdale County

Three Year Period

Fishermen taking No. legal- Catch Ave., size of Ave. No,
Total No. no fish sized fish per Catch per all fish No. illegal hours per
Date fishermen __ Noe % caught hour __fisherman caught, inches fish caught fisherman-day
Winter 1937-38 10)4. 55 oo 271 102 2.6 8.2 23 2.1
Surmer 1938 5 0 37 1.6 Yoo 848 0 L7
Winter 1938-39 16, 63 38% L9l 1.0 360 Te3 153 3.0
Summer 1939 XX XX} ese o XX ese eee XY cse
Winter 1939=40 27 98 673 1.2 2.7 TeT 2.2
Sumer 19)_.&0 oo vo e ° 0 o0 0 °oe XN ) ° 00 X Y
Number and Average Size of Each Species
Three Year Period
Winter Summer Winter Sunmer Winter Summer
1937-38 1938 1938-39 1939 1232-bg 12gg
Ave, Ave, Ave, Ave, Ave, Ave,
Species No. size Noe size Noe size Noe size Noe size Noe sige
Largemouth bass 5 1108 7 13.1 cee sese see vee 11 1103 eee see
Smallmouth bass e e cee ceon e oo e es e vee e XX es e eve e e
Bluegill 263 8.1 27 7.9 L‘69 703 cee eee 603 7.5 e ese
Sunfish 1 8.C 3 7.0 9 6.6 17 6.5
Yellow perch ces cea cen ces 1 1045 cee cee 7 9.5 cee eae
Crappie coe eoe o e Xy 9 BQLI. s ese 27 907 coe er e
Rock bass ese o e oo see LX) see X soe 3 8.0 ceoe soe
Warmouth bass 1 8.0 cee cee ces ces cee ces 1 740 ces ese
Bullheads ere cee aee eos 2 8.0 cee ces 3 10,0 cee cee
Mud pike 1 1000 L ] [N ] L X ] [ N ] e e L N ] LN ] *e 0 a0 @ LN ]
Dogfish XX ese cese XX oo e sae cee see XX) se e XX essn
Garpike e XX es e cee XK X ese XX} esae X e eoe
Sucker aes cos sew eee xR X soe ess XX} XK XX )
Golden shiner cece eve eoe eee 1 8.0 XX eee 1 6.5 XX ose
Carp s 08 oo TR T e °oe ® o0 oo 0 XX oo 0 ea e 000

*
Clark, O. He, Analysis of Fish Catch, Fowler and Pike lakes,
Hillsdale County, Mich., Report No. .

-gg_
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Table XXIV surmarizes the data for Beer, Craig, Christiasne, Paw Pew,
Stearns Bayou, and Hemlin lakes for comperative purposese
Table XXIV

Summary of keccrds, by Seasons, for the Six Lakes

Bear Craig Christiens Paw Paw Stearns Bayou Hamlin
Catch per hour:
Summer 1939 0.8 0.7 0.6 1.1 0.9 0.97
Summer 1940 0.7 0.7 0.7 1.1 1.0 ves
Winter 19308-39 0.8 2.6 0.8 1.6 1.6
Winter 1935-L0 0e3 2.6 1l 049 1.7 0.8
Number of fishermen:
Summer 1939 2,698 3,7kL5 3,540 10,029 3,336 16,565
Sumner 1940 1,834 3,196 3,21, 7,05 2,710 eoe
Winter 1935-39 202 2,178 1,295 2,515 3,62
‘Winter 1539-L40 25, 2,687 632 L,170 3,994 1,329
Nunber of legal fish:
Swmer 1939 6,109 8,518 6,373 L1,L5kL 9,603 57,373
Surmer 1940 3,616 6,035 6,969 21,835 9,052 cee
Viinter 1938-39 5L7 22,215 3,537  ,Lu 19,047
Winter 193940 262 23,0L9 3,228 11,702 23,635 1,825
Number of undersize:
Summer 1939 L,91L L,8L7 3,258 12,355 10,748 6,189
Sumeer 1940 1,612 5,025 3,52 9,01 7,316 coe
Winter 1938-39 538 10,614 3,586 168 2,397
Winter 1939=40 123 6,583 88L 366 3,879 105
Per cent taking no fishs:
Summer 1939 L1 L L8 29 Ll 27
Swmer 1940 38 LS L8 33 38
Winter 1338-39 36 15 Ll Ll 31 0o
Winter 1939-40 67 i1 33 L8 25 L7
Average sizes
Summer 1939 7.8 8y 8.7 8.0 743 8.9
Summer 19}.].0 8.8 aol 8.14- 8.2 7.2 R
Winter 1938-39 Ty 7.1 8.1 7.5 7.3
TWinter 1589-40 8.2 7.6 . 7.6 7.0 949
Fish per fisherman:
Surmer 1939 2. 24 1.8 Ll 2.9 35
Summer 191.&0 200 1.9 22 3.1 303 XX
Winter 1938=39 247 9.0 2.7 a7 o2 Y
Winter 1939-L0 1.0 8.6 Sel 2.8 5e9 3.6
Hours per fishermen-day:
Su:mner 1939 3.0 3-3 3.0 3.6 302 306
Summer 191.],0 208 2.7 3.1 2.9 3.)4 oo
Winter 1938-39 2.8 30)-}. 30)4 3.7 303 ove
Winter 1939-L0 243 3.3 3.7 3.1 34 Le7
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connected adjacent waters were obtained by different markings of the fish
at their different locals of capture. Much of the material has yet to
be analyzed aend will be made the subject of a separate report. However,
the total populations by species, the difference between the spring and
fall populations, are of sufficient interest for purposes of comparison
to warrant inclusion in this paper, and frequent references to these
date have been made. In the spring a total of 7,304 fish were marked on
Craig Lake, 291 of these being jaw~tagged and the balance fin-clipped,
and 566 of these were recaptured. On Bear Lake for the spring a total
of 2,554 fish were marked, 217 of these being jaw-tagged and the balance
fin-clibped, with 21 of this total recaptured, In the fall on Craig
Lake, a total of 7,67L fish were marked by fin-clipping, and 985 of these
were recaptured. On Bear Lake in the fall a total of 8,8 fish were marked

by fineclipping, and out of this total 76 were recaptured.

Percentage of the Total Number of Fishermen Catching

More than Fifteen Pan Fish Per Day

Table XXV shows the percentage of the total number of fishermen
catching more than 15 pan fish per day together with the percentage of
pan fish over 15 caught for the summer of 1939 and the winter of 1939-40

and the lakes in the Viaterloo Ares Big Portage,
on Craig, Christiana, Paw Paw, Stearns Bajyou, Hamlin, .and the total average Clear and

Sugarloaf,
percentages for all these lakes. Bear Lake had too few winter records
to be included.
From the table it may be seen that were the legal limit reduced to
15 pan fish per day, in the summer time L per cent of the total number of

anglers would be affected and a theoretical saving of 5 per cent of the

total number of fish, These figures are approximately double for the
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Table XXV
Summer 1939 ¥Winter 1939w

% fishermen % pan % fishermen % pan

taking over fish taking over fish
Lakes 10 pan fish _ over 195 15 pan fish over 15
Craig 1% 27 17% 11%
Christisna 1 2 10 12
Paw Paw 3 L 3 6
Stearns Bayou N ose 11 13
Hamlin 2 3 10 19
Big Portage 5 7 2 6
Clear 13 12 9 8
Sugarloaf L 6 5 L
Average % L.1% 5e1% 8.L% 9«5%

winter season, being 8.), per cent of +the total number of fishermen who
caught over 15 fish, and 9.9 per cent of the total number of fish that
would in theory be saved for the future angler. The question if the
legal limit were reduced to 15 would the fish thus saved tend to improve
the subsequent fishing, the answer would be in the negative by the author
As has been expleined previously, it is quite possible that an actual
increase in the number of fish removed would provide a greater yield, not
lesss To illustrate: a stock raiser may only pasture a given number of
head of catitle per unit acreage., Were he to exceed this, his maximum
yield would be decreased because of insufficient foodes A good stockman
will harvest a proportion of his stock each year and by so doing will
maintain a maximum yield per unit area. Data so far collected for the
lokes indicate that we are not yet cropping maximum numbers of fish

commensurable with maximum yield.



-88

Summary and Conclusions

The material submitted in this paper is based on the analysis of
8L,772 records of which 81,119 were obtained over the two year period from
the winter of 1938-39 through the summer of 190 on Bear, Craig, Christiena,
and Paw Paw lakes and Stearas Bayou and one year on Hamlin Lake, and
3,653 records from Bear Lake the winter of 1937-38 and the summer of 1938
Each fishing record comprised the total fishing done in one day by one
angler, Table I in the appendix gives the summarized data from these
records by seasons for these six lakes,

The previously suzgested decrease in the average size of the fish as
the catch per hour increases, is substantiated by the findings from the
analysis of the data given in this paper. The two year census shows no
significant change in the cateh per hour for the two winter seasons, and
no change for the two summer periods. The catech per hour in the winter
was almost twice as great as in the summer, ranging from 0.9 in swmer
to 1.65 in winter,

The average catch per acre of lake surface for the above six lakes
for the winter and the summer periods was almost identical.

Craig Lake supported populations of fish (based on population estimates
from netting operations) weighing 527.6 pounds per acre of lake surface,
Bear Lake had a population weighing 263., pounds per acre of lake surface.
These figures are on the conservative side inasmuch as the perch popula-
tion was not included, since an accurate estimate of the perch could not
be determined.

Sixteen per cent of the total poundage of legal fish in Craig Lake
was removed by the winter angler Less than 2 per cent of the estimated

total poundage of legal fish was removed by the winter angler on Bear lLake.
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Five per cent of the total number of fish caught in the summer time
represent the number of fish caught in excess of an assumed 15 fish limit
and 10 per cent in the winter time. From the analysis of the data, a
reduction in the limit from 25 to 15 pan fish would not, in general,
benefit the waters censused,

On the five lekes, Bear, Craig, Christiana, Paw Paw, and Stearns
Bayou, winter-caught fish averaged 0.7 of an inch less in length than
the summer-caught fishe The figures do not substantiate the popular
impression that winter-caught fish average larger than summer=-caught fish

Bluegills constituted about 91 per cent of the catch in the winter
periods, and about 61 per cent in the summer periods. The percentage
composition of the catch varied widely in different lakes. 3hen one or
more species fall in percentage of the total catch, other species tend to
increase prorortionately,

On the two lakes, Bear and Craig, where population estimates were
made, there was a large population of bluegills in excess of the winter
take and apparently not available to the sumer angler because of a
natural loss in the winter from disease, old age, etc,, that might better
have been harvested by the ice fisherman.

The data indicate no unbalanced sex ratio in the catch for the six
lakes above listed. There is little variance in the percentage of female
bluegills in the winter and summer catches,

Figuring that the total population of legal fish in Craig Lake in
15L0 potentially available to the angler, as being the estimated fall
population plus the preceding summer's catch, we find a per acre average
of 1,667 legal fish Of these fish, 11 l| per cent were removed by

anzlingz both summer and winter  Assuming the average age to be five
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years, then over a five-year period 950 fish per acre would be caught out
of a possible 7,385 legal fish available and 6,435 of the potential crop
would not be direectly harvested by the angler. A theory may be advauced
that if all the legal fish over the five-ycar period were harvested, the
actual number of fish in the lake might be increased by about 15 per cent,
but the poundage would tend to remain constent. This percentage is
arrived at by figuring that a total catch of all legal fish would reduce
the average size bf those remaining to approximately the minimum legel
size. Viith the total poundage remaining constant, en increase in numbers
would result proportional to the decreased size. The figure is based on
the assumption that all the conditions in the lake remain constant. No
depletion of the necessary seed stock under these ideel conditions would
occur, for the fish would spewn ahead of the opening of fishing each year,
and the age group just short of legal size in the fall would be the
breeders the following springe It is the author's suggestion that an
experiment on a small lake with neither inlet nor outlet, under the full
control of the Institute for Fisheries Research, could be used to determine
the effect of heavy take of legal fish upon the remaining populations.
This could be accomplished by heavy netting and removal of legal fish each
fall for several yearse

Growth rates were higher on Bear Lake and Christiane Lake, and lowest
on Craig Lake, Hamlin, and Stearns Bayou. Bluegills on Bear Lake reach
legal size in their second summer; on Craig Lake the fourth surmer; on
Hamlin the seventh summers

The female angler constituted 3.85 per cent of the total number of
anglers for the winter periods on the five lakes, and 22 per cent in the

surmer periodse
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Non-resident winter fishermen may be a problem only locally on
certain individual lakes., In the winter of 1938~39, before the regulation
was invoked prohibiting out-state anglers from winter fishing in some
southern counties of the state, 15 per cent of the total number of fishe
ermen were non-resident, and for the following summer L1 per cent of the
total number of anglers were non-resident., The data seem to indicate that
generally speaking, the ice fisherman fishes local waters, and the effect
on fishing by non-residents in the winter time is negligible.

It may be thet increased fishing pressure would actually benefit
rather than harm the lakes censused. The state seems to have ample
inland waters to take care of all present fishing pressure without

detriment to the total angler take.
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Appendix
The detailed tabular data is filed with the Institute for Fisheries
Research:
Lake survey maps for Bear, Craig, Christiana, Paw Paw, Hemlin,
and Clear lakes,
By weekly intervals, data for each of the eleven lakes: Bear,
Craig, Christiana, Paw Paw, Stearns Bayou, Hemlin, Big Portage, Clear,

Sugarloaf, Pike and Fowler.

INSTITUTE FOR FISHERIES KRESEARCH
By 0., He Clark

Report approved by: A. S. Hazzard
Report typed by: V. Andres





