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ANALYSIS OF THE FISH CATCH FOR ONE
YEAR IN THE WATERLOO
PROJECT AREA*

ALBERT S. HAZZARD AXND R. WILLIAM ESCHMEYER

NTELLIGENT management of the fishing in any area requires:

(1) an adequate survey of physical, chemical, and hiological char-

acteristics of the waters; and (2) a “creel census™ of the representa-
tive waters continued over a period of years.

A survey is essential to determine the conditions for the speeies of
fish present and the need for environmental improvements; also, to
ascertain whether the existing game species require encouragement
by plantings and whether introduction of new species is desirable to
improve the fishing.

A complete census of the fish yield is necessary to evaluate the
benefits of environmental improvements and fish stocking, as well as
to demonstrate fluctuations in the yield of game fish under existing
regulations. Such a census in the Waterloo Area ! will be particularly
valuable in showing the effect of winter fishing upon summer fishing,
the type of fishing practiced, and any changes in the character or the
intensity of the fishing which may come about as the development of
this area proceeds. At present the lakes in the Waterloo Project are
used principally by anglers from near-by counties, but as organized
camps are completed and facilities for other kinds of camping are
improved, it is almost a certainty that the fishing pressure will
increase, and thus necessitate greater efforts on the part of the agency
responsible for maintaining the fish supply; hence the importance of
a census at this time and of continuing such a project.

The Institute for Fisheries Research proposed survey and census
projects for the Waterloo Area (National Parks Service) when, in
1934, its cooperation in the development of the fishing was requested.

* Contribution from the Institute for Fisheries Research of the Michigan
Department of Conservation and the University of Michigan.

1 A submarginal area in Jackson and Washtenaw counties, Michigan.
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The creel census was started immediately and, except for a short
period, has been continuous. A detailed survey of the lakes was
carried on by the Institute, assisted by the personnel of the Waterloo
Project, during the summer of 1936. The results of this investigation
will be reported in a subsequent paper.

The census was secured by selected crews of local employees of
the Area. These men were coached in methods of taking data and
were checked frequently for accuracy and completeness of their
records. Each census clerk was responsible for a certain section of
shore line or, where the area was small, for an entire lake. Upon
leaving the lake anglers were asked to display their catch and to
report on methods employed, period fished, number of undersized
fish caught, etc. For a more complete description of the methods
used in creel census studies see Eschmeyer (1936).

All labor and immediate supervision of the census were provided
by the Waterloo Project. The Institute assisted in an advisory
capacity and later tabulated, summarized, and interpreted the infor-
mation obtained.

The census of winter fishing was not complete for the season, but
extended from January 6 to 19 and from February 21 to March 31.
A continuous record of the fish yield was secured from the opening
of the summer season, June 25, to the time of ice formation, Novem-
ber 30.

The lakes where this census was conducted and their approximate
areas are as follows:

Acres® Acres 2

Cassidy. . ........ 36 Big Portage....... 480
Clear. ........... 136.7 Cedar............ 56
Green............ 78.3 Crooked........ .. 70
Mill............. 204 Doyle............ 10
Mirror. .......... 4 Mud............. 64
Sugarloaf......... 204.8
Walsh......... ... 10.2
Waterloo Mill Pond

(lower)......... 10.5

According to reports, the other lakes in the Waterloo Project
supported little or no fishing except Trist Mill Pond, which was not
? Areas listed in the first column are based on plane-table survey and are

quite accurate; those in the second column were determined from the United
States Geological Survey maps and are only approximate.
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covered by the census. Waterloo Mill Pond (lower) was only partly
covered, but is included in the discussion. The information obtained
from the census is discusced separately for winter fishing and for
summer fishing. The catches during the two seazons are then com-
pared and the effect upon the total fish population is calculated.

WINTER FISHING

The combined area of the twelve lakes under observation during
part of the winter was approximately 1,308.5 acres. It was reported
that five of these lakes (Cassidy, Doyle, Green, Mirror, and Walsh)
were not fished. Information on the cateh in the other seven during
a 54-day period is shown in Table I

It will be noted that winter fishing was negligible on all except

TABLE 1

InForMaTiON ON WINTER Fisaing (1936) oN SEVEN LakEs IN THE WATERLOG
AREA FOR THE PERIODS JANUARY 6-19 aAND FEBRUARY 21 — Marcu 31

(54 Davys)
Lake
| EE 3
Data summarized * - %_; &
E g | S 12T £
I ~h = ie] — —_
S| S E2 8| & |4 |gF & (&°
Number of fisherman
days............... 499 6 18 18 364 | 11 12 928
Number of fish caught
(total) . ............ 3,881 3 6 4 11,349 5 29 15,277
Catch per hour........ 1.7 0.1 | 0.1 ] 0.1 0.8 0.1 .. .. .
Large-mouthed bass. . . 1] .. .. .. 20 .. 3| tr.
Black crappie. ........ 3,493 | .. .. .. 330 4 6 | 3,833 73
Bluegillf............. 25 .. .. .. 46 1 6 78 1
Common sunfish f..... .. .. .. .. 250 ) .. .. 250 5
Perch................ 313 | .. .. 4 62| .. 10 389 7
Rock bass. . .......... .. .. .. .. 552 1 .. . 552 | 10
Walleye.............. .. .. .. .. 1 .. .. 1| tr.
Northern pike......... 48 3 6 .. 71 .. 3 131 2
Gar......oooiiin . .. .. .. 5] .. 4 9| tr.
[OF:5 5 + J .. .. .. .. 41 .. .. 4| tr.
Sucker............... 3 3 tr
Dogfish.............. 1 23 24 ) tr

* Incomplete.
1 Figures probably include a number of hybrids.
1 Trace — less than 0.5 per cent.
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Clear and Portage lakes. A total of 5,277 fish, caught at an average
rate of 1.2 fish per hour, was reported by the census takers. In 1935,
according to the Michigan general census, made by Conservation
officers and representing a sampling of the fishing, the lakes in the
two lower tiers of counties, which include the Waterloo Area, yielded
a catch per hour of 3.1 fish in January, 3.3 in February, and 1.2 in
March. The catch per hour on the lakes in the Waterloo Area in
the winter of 1936 was much lower, therefore, than that in southern
Michigan, as reported in the 1935 general census.

Of all fish recorded during the winter of 1936 in the Waterloo
Area, 3,833, or 72.6 per cent, were black crappies. Rock bass, all
taken in Portage Lake and nearly all during the month of March,
were second in abundance. They constituted about 10.5 per cent
of the reported winter catch for the Area. Perch, sunfish, and
northern pike were each represented by over a hundred specimens.
A few individuals of a number of other species were taken. In general,
the fishing centered on the black crappie, and this species was fished
for primarily in Clear Lake.

Concentration of winter fishing on relatively few lakes has been
noted in creel census studies elsewhere in Michigan (Hazzard and
Eschmeyer, 1937). The reason for such concentration may be ex-
plained by the catch, which averaged 0.1 fish per hour for all lakes
except for Portage and Clear lakes, where the yield was respectively
0.8 and 1.7 fish per hour. Why some lakes should provide better
winter fishing than others cannot be accounted for at present.

Fishing was not intensive during the period when the census was
not taken. Snow was exceptionally deep, a condition which made
access to some of the lakes difficult, and the weather was unusually
cold. It is probable, therefore, that the entire catch for the Area
during the winter was not over 7,500 fish, a cateh of about 5.7 fish
per acre for the twelve lakes.?

SUMMER AND FALL FISHING

Relatively detailed information is available on the summer and
fall fishing on the lakesin the Area. It wasestimated by the Waterloo
Project that the census takers secured records of 90 per cent of the
fish yield. Unless otherwise indicated, the information given helow

3 A complete census of winter fishing was conducted on the lakes during
1936-37.
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is based on the records submitted and represents, therefore, about
90 per cent of the actual fishing.

Data for each lake were tabulated by weekly intervals in the
complete report, but in this paper are summarized for the season.
There follows a discussion of the results of the census.

Number of fishermen (Table IT). — The total number of fisher-
men from whom reports were obtained during the season ranged
from 2,141 on Portage Lake to 3 on Mud Lake. The small amount
of fishing on Mud and Green lakes may be explained by the fact
that in both suffocation under the ice practically eliminated the
entire fish population during the preceding winter. Records of 8,325
fisherman days were obtained. If they represent 90 per cent of the
fishing, the total may be estimated at 9,250, an average of approxi-
mately seven fisherman days per acre for the twelve lakes during
the summer and fall.

Fishermen taking no fish (Table 11). — Tiwenty-nine per cent of
all the fishermen caught no legal-sized fish. The percentage of un-
successful anglers varied from 3 in Doyle Lake to 81 in Waterloo
Mill Pond. On the four lakes which supported over a thousand
fisherman days (Clear, Mill, Portage, and Sugarloaf) the number tak-
ing no fish varied from 21 per cent on Mill Lake to 40 on Sugarloaf.

Number of legal-sized fish taken (Table 11). — Records indicate a
yield of 37,163 fish. The total number taken was therefore estimated
at 41,292 fish, an average of about 32 per acre for the twelve lakes.
The per acre catch ranged from about one per eight acres in Mud
Lake to 114 per acre in Doyle Lake. The yield of the different
lakes varied decidedly.

It would be interesting and useful to know what proportion of
the total number of legal-sized fish occurring in the lakes these
annual catches represent. Some clue to this problem may be af-
forded as a result of complete or nearly complete fish mortality in
two lakes in the area. Mr. Gerald P. Cooper, formerly of the In-
stitute staff, counted samples of the fish which were killed by suffo-
cation during the winter of 1936, and from his counts calculated
that the total population in Mud Lake had been 72,000 game fish
averaging approximately six inches in length, and in Green Lake,
90,000 game fish averaging about seven inches. Since these counts did
not include fish of the smaller sizes or the fish which died and re-
mained in deeper water, they are probably conservative. If the
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TABLE II

Data ox THE FisHiNG oN TweLVE LAKES IN THE WATERLOO AREA
FOR THE PERrIOD JUNE 25 — NoveEMBER 30, 1936

i i A = & “ i £«
§ o[ g 205 F |5
w0 O 24 ® %] I Q o~ @ =%
= fish -8 = * 3 |8 @R 2
K ——| B z EREEIN -
Lake P e 5 = E g s g [ é g- ? 3 2
X 2 |= 2 = = g gz Tl g.=
E = g S @ & E = = : E <=l B = E ‘g
S| 2 5% 25 5 |BElE |2E|2E s
2Rl z w2 B &R E|<FmSac
Cassidy............. 23 5| 22 151 75.0] 6.6 2.0 8.7 33| 4.7
Cedar.............. 452 74| 16 | 2,795] 1,293.0| 6.2 2.2 | 7.6 | 2.9 55.4
Clear............... 1,579 592 37 | 4,967 4,949.8{ 3.1 1.0 | 7.7 | 3.1 | 40.3
Crooked. ........... 750 861 11 | 4,901 1,944.9| 6.5, 2.5 |7.4 |26 | 77.7
Doyle.............. 163 5 3] 1,024 359.5) 6.312.8 |74 |22]113.8
Green.............. 42 17| 40 118 198.0| 2.8/ 1.7 | 7.7 | 4.7 1.66
Mill................ 1,513 322 21 | 8,243 7,099.3| 54| 1.2 {7.5 | 4.7 | 44.8
Mirror.............. 27 9| 33 153 46.0| 5.713.3 {73 | 1.7 | 42,5
Mud............... 3 0} 0 7 13.5; 2.3 0.5 | 6.6 |45 | 0.12
Portage............. ({2,141 695 32 | 9,306 9,659.9| 4.3, 0.9 | 8.2 [4.5| 21.5
Sugarloaf. . ..... ... . 1,590 634| 40 | 5,211} 5,579.5{ 3.3|0.9 | 8.1 | 3.5 28.2
Walsh.............. 26 2 8 278 107.0/10.7 | 2.6 { 7.5 | 4.1 | 30.2
Waterloo Mill Pond
(lower) f.......... 16 13| 81 9 335/ 0.6/04 ¢ .. |21 0.95
Totals or averages for
records available... ||8,32512,454| 29 (37,163 {31,358.9! 4.5|1.2 | 7.8 | 3.8 | 31.6
Totals for all fishing * (9,250 (2,727 | .. {41,292 |34,843.2

* Tt is assumed in this column that the 90 per cent coverage by census was repre-
sentative of all fishing. The figures used indicate, therefore, the estimated total catch
per acre.

T Data represent less than 90 per cent of the fishing.
populations in Mud and Green lakes are representative, the Waterloo
Area lakes probably contain an average of 1,000 game fish per acre,
averaging from six to seven inches in length. At least 50 per cent
of the fish counted were over six inches long, so that a conservative
estimate of those available to the angler would be 500 to the acre.
On the basis of this estimate, fishing in summer and fall removed
less than 7 per cent of the total number of the legal-sized fish.

Hours fished (Table 1I). — A total of 31,358.9 fishing hours was
recorded. From this it is estimated that there were about 35,000
hours of fishing, or an average of 26.6 hours per acre. The average
fishing day was 3.8 hours, but 1t varied considerably in different lakes.

Catch per hour and per angler (Table II). — On the average, the
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TABLE III

CatrcH oF FisH, BY SpeECIiES, FROM TWELVE LAKES IN THE WATERLOO
Area, SUMMER AND Fanvr or 1936

) 3] b o b
* - < <] o @ 2 — = &
Lake = S o | B8 B g % 5l = 5
8|S S |3°|ES|l2 2 & |2 |85 &
Cassidy. . .. 80 18 19 121 .. 221 .. .. .. 151
Cedar...... 1,985| 387 150 126| 85| 4 9| 46 .. 31 2,795
Clear. .. ... || 3,015 335| 215| 374| 69|328| 451 147 4| 1|28 | 4,967
Crooked.... || 2,770| 995| 601| 168|100| 32| .. 225( 51 5 4,901
Doyle...... 517 | 222 60 35| 16| 3| 157 16 3| 1 .. | 1,024
Green. ... .. . 7 84| .. R .. 260 .. | .. 1 118
Mil....... 5,798 (1,284 | 495| 143 | 70| 42 123 218| 63| 7 | .. | 8,243
Mirror. . ... 115 31 1 3 3| .. .. .. VU I IS 153
Mud....... .. 3 41 .. A .. .. VR U 7
Portage. ... || 7,661 | 295| 269| 375| 50|136| 240 99(165| 4 | 12 | 9,306
Sugarloaf... || 2,728 | 671| 613| 132) 36173 | 116| 499202 | 34 7 | 5,211
Walsh...... 137 37 75 6 3| .. .. 200 .. | .. | .. 278
Waterloo Mill
Pond. ... .. .. .. .. .. 70 .. . .. 21 .. 9
Totals. . ... 24,806 {4,285 2,586 |1,374 | 432 | 747 {1,096 {1,290 | 442 | 54 | 51 |37,163
Percentage of
total . ... 67 12 7 4 1 2 3 3 1 [tr.§} tr.

* Figures probably include a number of hybrids.

1 Identification of bass species probably not reliable.

t Includes 38 minnows, 3 warmouth bass, 9 gars, and 1 unknown fish.

§ Trace — less than 0.5 per cent.
fishermen caught about 4.5 fish each, at the rate of 1.2 fish per hour.
The cateh ranged from about one fish for two hours of fishing on
Waterloo Mill Pond and Mud Lake to over three fish per hour on
Mirror Lake. On the four lakes supporting the most fishing the
average catch ranged from 0.9 to 1.2 fish per hour. These figures
are somswhat below the average (1.8) for the two lower tiers of
counties, as was revealed by the 1935 general census for Michigan.

Average size of fish caught (Tables LI, IV). — The average sizes of

all fish taken in the different lakes did not vary greatly, but certain
species ran larger in some lakes than in others. Portage Lake, for
example, produced the largest bluegills, sunfish, and perch; Cedar
Lake, the largest bass; Sugarloaf, the largest rock bass, black
crappies, and northern pike; and Clear Lake the largest bullheads.
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TABLE IV

AveraGE TotaL LEneTH 1N INcHES oF Fisy or Various Species CAUGHT
JuNE 25 — NoveEmMBER 30, 1936

Species omitted for lakes where fewer than 100 individuals
of a species were taken.

Species Cedar | Clear |Crooked| Mill | Portage Silog;r'
Bluegill............ 7.2 6.9 7.0 7.2 7.7 7.1
Sunfish............ 6.8 6.5 6.9 6.9 7.3 6.7
Yellow perch....... 8.1 7.9 7.3 7.6 8.2 8.2
Large-mouthed bass. 13.3 12.3 12.7 12.7 12.7 12.6
Small-mouthed bass. .. .. 11.9 . .. ..
Rock bass......... .. 7.8 .. .. 7.2 8.6
Black crappie. . .... .. 8.4 .. 8.4 8.5 10.8
Bullhead........... - 10.5 8.2 9.2 .. 10.2
Northern pike...... .. .. .. .. 18.6 19.9

Calch by species (Table I11). — Bluegills represented 67 per cent
of all fish caught during the summer and fall, and were dominant
in the catech in every lake. Sunfish, some possibly bluegills or
hybrids between bluegills and sunfish, represented 12 per cent of the
catch. Four of every five fish were either bluegills or sunfish. Other
species taken, together with the percentages of the entire yield repre-
sented by them, were: perch, 7; large-mouthed bass, 4; small-
mouthed bass, 1; rock bass, 2; black crappies, most prominent in
the winter catch, 3; bullheads, 3; northern pike, 1. Fish taken
in relatively insignificant numbers include dogfish, minnows, war-
mouth bass, and gars.

Residence of the anglers.— Only 6 per cent of the fishermen
were nonresidents. Of these 514 fishermen, 467 (91 per cent) were
from Ohio. Eleven other states were represented, as follows: Illi-
nois, 18; Indiana, 6; Florida, 3; Kentucky, 2; New Hampshire, 1;
New York, 2; Pennsylvania, 5; Virginia, 2; Towa, 2; California, 1;
and Missouri, 1. Four fishermen were from Canada. The percentage
of nonresidents was very much lower than has been found for certain
other waters in northern Michigan.

Of the 7,440 residents 93 per cent were from three counties
(Jackson, 43 per cent; Wayne, 28; and Washtenaw, 21). Twenty-

three other counties were represented, all except two of them by
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TABLE V
Data oN tHE USE AND EFFECTIVENESS OF THE SEVERAL METHODS
ofF FisHING
Hours recorded Fish taken Fish Average
length
Method taken
Number Per- Number Per- per hour pf fish
- centage!| ~ centage (inches)
Still-fishing. . ...... 1] 22,351.44| 85 29,618 94 1.3 7.5
Trolling........... 1,161.75 4 828 2 0.7 8.9
Casting........... || 2,886.25 11 1,109 4 0.4 12.0

fewer than twenty fishermen. The lakes mostly attract fishermen
living within a radius of fifty miles. In contrast, over half the fishing
on Fife Lake, Grand Traverse and Kalkaska counties, was by anglers
living two hundred miles or more away (Eschmeyer, 1937).

Woman anglers. — Sixteen per cent (1,367) of the anglers were
women, of whom an even hundred were nonresidents.

Fishing methods (Table V). — Still-fishing, which was employed
by 85 per cent of the anglers, yielded 94 per cent of the fish caught.
Trolling made up 4 per cent of the fishing and accounted for 2 per
cent of the catch. Eleven per cent was by casting, which produced
4 per cent of the fish taken. Still-fishing yielded, in general, the
smallest fish and casting the largest. This relatively close correla-
tion between size of fish and number of fish per hour taken by any
one method is in accord with findings on other Michigan lakes
(Eschmeyer, 1936, 1937).

Data are available for the effectiveness of each method in taking
fish of each of the species most commonly caught in the several
lakes, but this information is too copious to be included. It may
be stated briefly that still-fishing was decidedly the most used and
the most effective method in catching bluegills and sunfish. Trolling
was the most effective, but the least used, in catching large-mouthed
bass.

Baits used (Table VI). — Worms were the most popular bait.
They were used in 75 per cent of the fishing and accounted for 83 per
cent of the fish. Minnows were employed for 10 per cent of the
fishing and insects for 6 per cent. These three natural baits yielded
97 per cent of all the fish taken. The remaining 3 per cent were
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TABLE VI
Use anp ErrFecTIivENESs OF Various Kinps oF Barr
Hours each bait Fish taken by Average
was used each bait Fish P gf
Bait used taken Siftﬁol
Per- . Per- |per hour atl sh
Number Number (inches)
centage centage
Natural
Worms.......... 17,711.9 75 23,581 83 1.3 7.3
Insects.......... 1,386.5 6 2,393 8 1.7 7.7
Minnows. ....... 2,406.5 10 1,686 6 0.7 10.1
Artificial
Spinners......... 148.5 1 71 0.5 0.5 13.2
Plugs............ 1,700.5 7 615 2 0.4 12.0
Artificial flies. . ... 116.0 1 83 0.5 0.7 9.0

caught on artificial lures (spinners, plugs, and flies). Spinners and
plugs yielded, on the average, the largest fish, also the fewest fish
per hour.

Natural bait was decidedly the best for taking bluegills. Insects
were first in effectiveness, worms second. Sunfish were caught most
readily with worms; their next favorite food was insects. Of the
artificial lures used for large-mouthed bass spinners ranked first,
plugs second. Almost all the perch, which preferred minnows to
worms, were taken by natural bait. These preferences were generally
the same for each lake.

DISCUSSION AND CONCLUSIONS

(1) The average yield on the lakes of the Waterloo Area for the
year 1936 is estimated at 37.7 fish per acre. This is believed to
represent less than 8 per cent of the fish available to the fisherman.
If this assumption is correct, it is evident that these lakes are not
intensively fished at present and could support a much greater
fishing pressure without any danger of depletion.

(2) A considerable vanation in the yield of fish per acre is ap-
parent in the different lakes. As a general rule, the larger lakes
attracted the most anglers, but the intensity of fishing (in terms
of fisherman hours per acre), catch per hour, and number of fish
removed per acre were greater in the smaller lakes. The reasons
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fér stich: \'a[‘}ath’l’l may bt gevealed when a study of the survey data
3] ompleted This 1g§erpretatlon should make it possible, at least
n'; sornét msta-n(es to'sugge\t for *the poorer lakes environmental
improv “ements which will increase their yield.

(3) The results of the census indicate that ice fishing has little,
if any, harmful effect upon the yield during summer and fall. This
conclusion is in accordance with the authors’ findings (1937) on
several Jakes in the northern part of the state. The number of fish
removed by \\mter fishing is onb a fraction of that caught during

- the rest of the year, tIn VVaterIop lakqs it consists principally of

<n«=01es which’ are not, of greates‘t importance in summer fishing
fcrappie, rock bass; perch, pike and sunfish). Furthermore, these
species, with the probable exception of the sunfish, are highly pre-
daceous and are known to consume large numbers of young bluegills,
s0 that winter fishing as practiced on such lakes may actually benefit
open-water fishing by reducing predation of the bluegills.

(4) Continuation of fish-yield studies in the Waterloo Project
by means of creel census is highly desirable in order to establish
the normal yield for these waters, to note annual fluctuation in the
catch, to ascertain changes in fishing pressure, and to determine the
effectiveness of stocking, and env1ronn)ental improvements.

.UMVERSIT& OF MICHIGAN,, CRAEIC :
‘1’\ . i,» - . .
. .

.
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ATALYSIS OF THE FISZE CATCH FOR ONE YEAR

IN THE WATERLOO PROJECT AREA¥F
Albert 3. TJazzard and Re William Eschnmeyer

Intelligent menagement of the fishing in any area requires:

l. An adequate survey of physical, chemical and biological
characteristics of the waters,

24 A Yereel census" of the representative waters continued over
a period of years,

The survey is essential to determine the conditions for the species
of fish present and the need for envirommental improvementss Also, To as=-
certain if the pame species present require encouragement by plantings and
if introduction of new species is desirable to improve the fishing.

A continuous census of the fish yleld is necessary to evaluate the
benefits of environmental improvements and fish stocking as well as to
demonstrate fluctuations in the yield of game fish under existing regula-
tions. Such a census in the Waterloo Area™ will be particularly valueble
in showing the effect of winterfishing upon the summer fishing, the type

of fishing practiced, and any changes in the character or intensity of

*
Contribution from the Institute for Fisheries Research of the lMichigan

Department of Conservation and the University of Michigan,
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the fishing which come about as the development of th
present the lakes ian the "Jaterloo Project are principally used by anglers
from nearby counties, but as the organized camps are completed and facili-
ties for other campers are improved, it is alirost a foregone conclusion

creater efforts on

por}

that the fishing pressure will increase, necessitating
the part of the agency responsible for maintaining the fish supply; hence
the importance of a census at’ this time snd of continuation of such a
project.

The Institute proposed survey and census projects for the Waterloo
Area (National Parks Service) when its cooperatiosn in the development of
the fishing was requested. The creel census was started immediately and,
except for a short period, has been continuous. A detailed survey of the
lakes was carried on by the Institute during the summer of 1936, assisted
by personnel of the Waterloo Area, The results of this investigation
will be reported in a subsequent paper,

The census was taken by selected crews of local employees of the area,
These men were coached in methods of taking the data and were checked
frequently for accuracy and completeness of the records, Each census taker
was responsible for a certain section of shore line or for an entire lake
where the area was small, Upon leaving the lake, anglers were asked to
display their catch and to report as to methods employed, period fished,
number of undersized fish caught, etce For a more complete description
of the methods used in creel census studies, see Eschmeyer (1936),

All labor and imrediate supervision in taking the census was provided
by the Waterloo Project. The Institute for Fisheries Research assisted
in an advisory capacity and later tabulated, summarized and interpreted

the information obtained by the census-takers,
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The census of winter fishing was not complete for the season, but ex-
tended from Jamuary 6 to 19 and from February 21 to Harch 8l, A continuous
record of the fish yield was secured from the opening of the summer season
(June 25) to the time of ice formation (Ilovember 30),
The lakes &?re this census was conducted end their approximate areas

ok
are as follows:v

Cassidy 36 Acres Rig Portage 480 Acres
Clear 138,7 " Cedar 56 "
Creen 78,3 " Crooked 7 "
Mill 204 " Doyle 0 ™
Sugarloaf 204.,8 " Tud 64 "
Walsh 10,2 "

jaterloo Mill
Pond (Lower) 10,56 "
Mirror Lake 4 A

4

4

v Areas in the second columm were determined from U. S. Geological Survey
maps and are only approximate, Areas listed in the first columm are based
on plane table survey and are quite accurate,

According to reports, the other lakes in the Waterloo Project supported
little or no fishing except for Trist }Mill Pond which was not covered by
the census. Waterloo ¥ill Pond (lower) was only partially covered by the
census but is included in the discussion.

The information obtained from the census is discussed separately for

winter fishing and for summer fishinge.

Winter Fishing

The combined area of the 12 lakes under observation during a portion
of the winter was approzimately 1308,5 acres. According to reports, 5 of
these (Walsh, Green, Deyle, Kirror and Cassidy) were not fished. Informae

tion on the catch in the other seven lakes for a 54-day period is shovn in

Table 1,



Table 1

Informetion on the Winter Fishing (1936) on 7 Lakes in the Waterloo Area

For the Feriods January 6-19 and February 2l-March 31

(54 deys)
Name of Lake R A5t % of
woeterivo- ¥l . 7

Portege Mill Sugarloaf Clear Mad Pond (Lower) Crooked;“! Totel | Total

Nos of Fisherman-days 364 18 11 499 18 12 6 928 “ee
Noe. of Fish Caught (Total) 1349 6 5 3881 4 29 3 5277 s
Catch Fer Hour 0.8 0.1 O.l 1.7 Ol P O.l ses seas
Large~mouthed Bass 2 oes . 1 ven cee vee 3 tr,
B].C\Ck Cragpi,e 330 ese 4 3493 ev e 6 eee 3833 73
Blueglllw/ / ‘ 46 eese 1 25 See 6 XX "8 1
Common Sunfishi. 2580 P oo oo ees see cas 250 5
Perch 62 e ov e 313 4 10 es e 389 7
Rock Bass 552 toe ose e e ses se e sae 552 10
Walleye 1l sew see see sse see see 1 tr,
Northern Prike 71 6 s e 48 eve 3 3 131 2
Gar 5 ses XX oee see 4 X 9 tr,
Carp 4 (XX see eoe se e ese ses 4 tre
Sucker 3 see cee aee eee oo ese 3 tre
DPogfish 23 see oss 1 sece se e ose 24 tra.

1
Incomplete
2

Fipures probably irclude a number of hybridse



D

ishing was negligible on all except

()

It will be noted that winter £
Clear and FPortage lakess A total of 5,277 fish were reported by the censuse
takers, teken at an average rate of l.2 fish per hour., In 1935, according
to the Michizan general census, taken by Conservation (Officers and represent=
ing a sampling of the fishing, the lakes in the lower two tiers of counties,
which include the Waterloo Area, yielded a per hour catch of 3,1 fish in
January, 3.3 fish in February and 1.2 fish in March, The catch per hour
on the lakes in the Waterloo Area in the winter of 1936 was therefore much
lower than the cateh in southern Michigen as reported in the 1935 general
censuss,
Of all fish recorded in the Waterloo Area during the winter of 19536,
3,833 or 72,5 per cent were black crappies. Rock bass, all taken in
Portage Lske and nearly all caught during the month of March, were second
in abundance in the c¢atch. They constituted about 10,5 per cent of the
reported winter catch for the area, Perch, sunfish and northern pike were
each represented in the catch by over a hundred specimens. A few individuals
of a number of other species were taken, In general the fishing centered
on the black crappie and this species was fished for primarily in Clear Lake,
Concentration of winter fishing on relatively few lakes has been
noted in creel census studies elsewhere in Michigan (Hazzard and Eschmeyer,
1937)s The reason for such concentration may be explained by the catch
which averaged O.1 fish per hour for all lakes except for Portage and
Clear lakes which yielded respectively 0.8 and 1,7 fish per hour, Why
sone lakes should provide better winter fishing than others cannot be ac=-
counted for at present,
Fishing was not intensive during the period when the census was not
teken, Snow was exceptionally deep, making access to some of the lakes
difficult, and the weather was unusually cold. It is therefore probable

that the entire catch for the area during the winter was not over 7,500 fish,
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a catch of about 5.7 fish per acre for the 12 lakes;yj/

Relatively detailsd information is available on the summer and fall
fishing on the lakes in the area, It was estimated by the ¥Waterloo rroject
that the census-talzers secured records of 30 per cent of the fish yiseld,
Tnless otherwise indicated, the information ziven below is based on the
records submitted and therefore represents about 90 per cédnt of the actual
fishinge.

Tata for each lake were tabulated by weekly intervals in the complete
report, but are summarized for the season in this paper, Following is a

discussion of the results of the census,

Number of fishermen (Table 2): The total number of fishermen contacted

during the season varied from 2,141 on Portage Lske to 3 on Mud Leke., The
small eamount of fishing on lud and Green lakes may be explained by the fact
that in both lakes suffocetion under the ice practically eliminated the
entire fish population during the preceding winter. Records were obtained
of 8,325 fisherman-days. If This represents 90 per cent of the fishing,

the total may be estimated at 9,250, an average of approximately 7 fisherman-

days per acre for the 12 lakes during the summer and fall,

Fishermen taking no fish (Table 2): Twentv-nine per cent of all the

fishermen caught no legal-sized fish. The percentage of unsuccessful
anglers varied from 3 per cent in Doyle Lake to 81 per cent in Waterloo
¥ill Ponds On the four lakes which suprorted over a thousand fisherman-
days ( Sugarloaf, Clear, Mill and Tortage) the number teking no fish varied

from 21 per cent én ¥ill Leke to 40 per cent on Sugarloef,

*,
hd 2 cormplete census of winter fishing is being conducted on the lakes
this year (1936=1937),



Date on the Fishing on 12 Lakes in the Waterloo Area

Tabloe 2

For the Period of June 25th to November 30, 1936

FisheTmeEn “P AVETELO " rate 1
paking No Fish ‘ ) ] ) Size of h?urs Per Appr?x1maje o
Noe of o T Noes of Legal ; Total Iours|Fish Per [Fish Per Fish Fisherman| of Fish if;
Lake Fishermen IPish Taken Fished Fisherman | Hour (Inches) Day Acre

Cedar 452 74 16 2795 129340 62 247 7 46 249 554
Suparloaf 1590 634 40 5211 557945 363 049 8al Seb 2847
s lear 1579 592 37 4967 49459 ,8 { 3el 1.0 Te7 3el 4043
Crooked 750 86 11 4901 1944,9 i 65 2e5 7 o4 246 7767
Vill 1513 322 21 8243 709943 54 1,2 7e5 447 4448
Portapge 2141 695 32 9306 965949 443 049 Be? 4,45 2145
GCassidy 23 5 22 151 7540 6 o6 240 8.7 383 447
Talsh 26 2 8 278 107,0 10.7 246 7 eb ol 3042
areen 42 17 40 118 198,.0 248 1.7 Te7 447 1466
Idrror 27 9 33 153 46 40 567 KPS Ted 1e7 4245
waterloo 1bill .

Pond (Lowor)? 16 15 ¢ 81 9 33eH 0.6 0.4 o 2el 0495
Doyle 163 5 3 1024 35945 6ed 248 T o4 242 113,43
1ud 3 o | o 7 1345 1 2.3 045 .6 445 0.12
Totals or
Averares for
Pecords Avail-

able 8325 2454 29 37163 31394 49 445 1.2 7 8 30 3146
Totals for 4 7| . b T - - TrmmrmT
All Fishingy 9250 2727 X 41292 54883.2 XX oo [ XX XX 51.6

é//It is assumed. in this column that the 907 coversre by census was representative of all fishinge The fipures used

therefore reprcsent the estimated total catch per acre,

V' Data reproescnits less than 907 of fishing,
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Number of legal-sized fish taken (Table 2): Records indicate =

vyield of 37,163 fish, The totel number taken was therefore estimated at
41,292 fish, an average of about 32 fish per acre for the 12 lekes. The
per acre catch varied from about one fish per 8 acres im lud Lele to

114 fish per amcre in Doyle Lake, The yield varied decidedly for different
lakes.

It would be interesting and useful to know what proportion of tThe
total number of legal sized fish present these amnual catches represent,
Some ¢lue to this may be afforded as a result of complete or nearly complete
fish mortality in two lakes in the area, MNre. Gerald P. Cooper, formerly
of the Institute staft, counted samples of the fish which were killed by
suffocation during the winter of 1236 and from these counts calculated that
the total population in Mud Lake had been 72,000 game fish averaging ap-
proximately 6 inches and in Green Lake, 90,000 game fish of an average
size of 7 inches. Since these counts did not include the smaller sizes
nor the fish which died and remained in deeper water, these figures are
probably conservative., If the populations in IMud and Green lakes are
representative, the Waterloo Area lakes probably contain an average of
1,000 game fish per acre averaging from six to seven inches im lengthe
At least 50 per cent of the fish counted were over six inches in length,
so that a conservative number of thosesvallable to the angler would be
500 to the acre. On the basis of this estimate, fishing in summer and
fell removed less than 7 per cent of the total number of legal-sized fish,

Hours fished (Table 2): A total of 31,394,9 fishing hours were re-

corded, Trom this it is estizated tThat there were about 35,000 hours of
fishing or an averagze of X&X 26,5 hours per acre., The average fishingz day

was 348 hours, but this also varied conmsiderablr in different lakes,
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Catch ver hour and per angler (Table 2): On the average, the Ifisher=

men caught about 4 1/2 fish each at the rate of 1,2 fish per hour, The
catch varied from about one fish for two hours of fishing on Waterloo Kill
Pond and dud Lake to over three fish ver hour on lirror Lake, On the four
lakes supporting the most fishing, the averere catch ranged from 0,9 to
1,2 fish per hour. These fizures are somewhat below the average (148) for
the lower two tiers of counties as revealed by the 1935 general cemsus for
¥ichirzan,

Average size of fish caught (Tebles 2 and 4): The averase size of

all fish taken did not wvary greatly in the different lakes, but certain
species ran larger in some lakes than in others. As examples: Portage
Lake produced the largest biuegills, sunfish and perch; Cedar Leke, the
largest bass; Sugarloa’, the largest rock bass, black crappie and northern
pike; and Clear Laske the largest bullheads,

Catch by species (Table 3): Bluegills represented 687 per cent of all

fish caught during the summer and fall, and were dominant in the catch in
every lake, Sunfish, sane possibly bluegills or hybrids between bluegills
and sunfish, represented 12 per cent of the cetche. Four of every five

fish caught were either bluegills or sunfish, Other species talen, tozether
with the percentage of the entire yield represented by them, were: perch 7%,
lerge-mouthed bass 47, small-mouthed bass 13}, rock bass 2%, black craprie,
most prominent in the winter catch, ¥, bullheads 3¢, northern pike 17,

Tish teken in relatively insignificent numbers include dogfish, minnows,

warnouth bass and gar,

Residence of the anglers: Only six psar cent of the fishermen were

non-residentse Of these 514 fishermen, 467 (91 per cent) were from Ohio,
Eleven other states were represented as follows: TIllinois 18, Indiana 6,
Floride 3, Kentucky 2, New Hampshire 1, New York 2, Pennsylvania 5,
Virginia 2, Iowa 2, California 1, and ¥issouri 1, Four fishermen were

from Canadas The percentage of non-residents was very much lower than



Table 3

catch of Fish, by Species, From 12 Lakes

In the Waterloo Area, Summer and Fall of 1336

Large- Smalle-
2 Cormmon Yellow | mouthed | mouthed | Rock | Black Bull~ | Horthern| Dog- A1l
Lake Bluegills | Sunfish | Perch Bas Bess Bass | Creppie | heeds Fike fish § Other % Total
o - = = 3==
f . -
Cedar 1985 337 150 126 85 4 9 46 oo oo 3 27986
Sugarloaf 2728 671 613 132 36 173 116 499 202 34 7 5211
Clear 30156 335 215 374 69 328 451 147 4 1 28 4567
Crooked 2770 995 601 168 100 32 ass 225 5 5 s 4901
1ill 5798 1284 495 143 70 42 123 218 63 7 see 8243
Portage 7661 295 269 375 50 136 240 99 185 4 12 9306
CaSSidy 80 18 19 12 se 22 es e aee ese e T 151
Walsh 137 37 75 6 3 cen eve 20 se e eoe X 278
Green ees 7 84 s cee ose 0o 26 oce 0se 1 118
Mirror 1156 31 1 3 3 ese oo s oee XK} XX} e e 153
Weterloo
I\"ill Pond LN ] [ X N J o0 LN L X 7 [N ] LR L X N ) 2 oo 9
Doyle 517 222 60 36 16 3 157 10 3 1 os 1024
D.md oo 3 4 oa s LN ) [ N ] [ N N ) oo o LN % ] L N ) ae e 7
Totals 24806 4285 2586 1374 432 747 1096 1290 442 ba 51 37163
ol of Total 67 12 7 4 1 2 3 3 1 tre | trs
i

2
&

Cen

Firures probably include a »umber of hybrids,.

Identity of bass species probably not relieble,

Includes 38 mimnows, 3 warmouth bass, 9 rar and 1 unknown
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Average,

Tablo 4

/c;/ 1h tachas

Caught June 25th to HNovember 30, 193G,

For Lelkes There

Length, of Fisa of Various Species

Species (mitted

Tewer Than 100 Individuals

of That Species Vere Taken

Species

Bluegills

Sunfish

Yellow Perch
Large-nouthed Bass
Small-mouthed RBass
Rock Bass

Slack Crappie
Pullhesads

Northern Pike

Cedar Sugarloaf Clear Crooked Mill Portage
Te2 7.1 6a9 7«0 Te2 Te7
648 6.7 65 649 649 73
8l 8e2 749 743 746 842
1343 12,6 12,43 12,7 12,7 12,7

LR ) ede [ XX ] 11.9 LN ] [ X R J

[ XN ] 8.6 7.3 o0 LN 7.2
vee 1043 8.4 oce 8ok 845
ose 10,2 10.5 8e2 942 s
200 19.9 LR X ] LB N} L X N 18.6
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found for certain waters in uortiern liicli
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e 7,440 residents, 93 per cent were from three counties (Jackson
437, eyme 299 and Washtenew 215 ), Twenty-three other cou:ties were re=-
presented, 2ll except two cof them by fewer than 20 fishermen, The lekes

cbvicusly mostly attract fishermen 1lis within 60 miles or less of the

ne
C‘

o
L

lakes. In contrast, cver half the fishing on 7ife Lake, crand Traverse and
Kalkeska counties, was by sngzlers living 200 or rore miles eway (Ischmeyer, 1937),

Women anglers: Sixteen per cent (1,367) of the anclers were women.

An even hundred of these were ron-residentse

Fisting methods (Table 5): 3till-fishing was erployed by 85 per cent

of the anglers and yielded 94 per cent of the fish caught, Trolling mads
up 4 per cent of the fishing and accounted for 2 per cemt of the catch,.
Tleven per cent of the angling was by casting which produced 4 per cent
of the fish taken, Still-fishing yielded, on the average, the smallest
fish and casting the largest., This relatively close correlation between
size of fish and number of fish per hour taken by any one methed is in
accord with findings on other liichigen lakes (Eschmeyer, 1936, 1937)

K
1T

Data are available for the effectiveness of each method in taking
fish of each of the most commonly caught species in esch of the several
lelres, but this information is too lengthy to be included. It may be
stated briefly fthat still-fishing was decicdedly the riost used and most ef-
hod in catehing bluegills ard sunfish, Trolling was the rost

but leest used, in catching large-mouthed bass,

Baits used (Table 6): “Jorms were the nost wopular bait. They were

used in 75 per cent of the fishing and acccunted for 83 per cent of the
fishe ¥innows were employed for 1C per cent of the fishing end insects

for € per cent of the fishing. These three natural baits yielded 97 per

N

cent of all the fish taken, The reraining 3 per cent viere taken on

plugs and flies), Spinners and plugs yielded,



nate on the Use and Tffectiveness

of the Several Yethods of Fishing

=3

alzing Fish

Hours Covering Fish Talzen by Pish rer| Average Length
Liethod Tach Lethod Tach Hethod Hour 0f Fish (in.)
Noe A Hoe a
Still Fishing (22351444 85 29618 94 1.3 Te5
Trolling 1161.75 4 328 2 0.7 GeZ
Casting 2886 425 11 1109 4 Oed 12,0




Table 6

Use and Effectiveness of

vVarious Kinds of Bait

Average
Hours Covering Each Bait | Fish Taken by Fach Bait | Fish Size of
Bait Used Per All Fish
Noe % fioe % Hour (Inches)
Worms 17711.9 75 ﬂr; 23581 83 1.3 73
Natural Insects 138645 6 2393 8 1,7 Te7
Minnows 240645 10 1886 6 0.7 10.1
= S.-
Spinners 148,5 1 71 0.5 0.5 13.2
Artifieisl | Plug 170045 7 615 2 0.4 12,0
Artifieiel Fly 116,0 1l 83 06 0.7 940
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Hatural tait was decidedly best for taliing bluegills, Insects ranked
first in effectiveness, wormns second. Sunfish were taken most readily on
worms with insects takine second place., Of the artificisl iures used for
teking lerge-reuthed bass, spinners ranked first, plugs second. Almost
£ll of the perch were taken on natural tist, minrows being preferred to
worms by this specles, These prefererces were generally similar for each

lake,

Discussion and Conclusions

le The average yield on the lakes of the Waterloo asrea for the year
1936 is estimeted at 37.7 fish per acre, This is believed to represent
less than 8 per cent of the fish available to the fisherman. If this asa
sumption is correct, it is evident that these lakes are not intensively
fishéd at present and could support a much greater fishing pressure without
any denger of depletion,

2e A considerable varistion in the yield of fish per gcre is evident
in the different lakes, As a genersal rule, the larger lakes attracted
the largest number of anglers, but the intensity of fishing (in terms of
fishermen hours per acre), catch per hour and number of fish removed per
acre were greater in the lakes of smaller size., The reason for such
variations may be revealed when & study of the survey data is corpleted,
This interpretation should melre it nossible, at least in some instances,
to sugcest environmentel improvements for the poorer lskes which will in-
creass their yield,

3. The results of this census indicate that ice fishing has little,
if eny, harmful effect upon the fish vield during summer end fell. This

1

is ir accordsnce with the authorst' £id findings (1937) on a number of lakes
in the rorthern part of the states. The number of fish removed by winter

fishing is only 2 fraction of that caught during the rest of the year and

in Waterloo lekes consists principally of species which are nct of createst
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importence in summer fisking (crappie, rock bass, perch, pike and sunfish),
Furthermore these species, with the probable exception of the sunfish, are
highly predacicus and are Imovm To consure large numbers of young bluegills
so that winter fishings as practised on such lakes may actually benefit
open water fishing by reducing predstion of the bluegill,

4, Continuation of fish yield studies in the Waterloo Project by
7 desirable in order to establish tThe normel

meens oI creel cemsus is nigzhl

vield for these waters, to rote annual fluctuation in The catceh,

to study
changes in fishing pressure and to determine the effectiveness of stocking

and envirconmental improvementsse
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Winter Fish Take
Totals Eight Pect.

Ice Angling Does Not
Hurt Summer Yield

Less than 8 per cent of the fish
caught in lakes of the Waterloo
area between Ann Arbor and Jack-
son were taken during the winter
months, R. W, Eschmeyer, of the
Institute for Fisheries Research,
reports. The conclusion is based
on 8 day-to-day fish census taken
by people working in the Water-
lIoo area in various government
Projects.

“This compilation corroborates
previous conclusions that ice fish-
ing has little, if any, harmful ef-
fect upon the fish yield during the
summer and fall,” Eschmeyer
says. Previous reports were based
upon creel censuses made on Fife
Lake in Grand Traverse County.
The Waterloo reports are the first
data on lakes in Southern Michi-
gan.

“The number of fish removed
by winter fishing is only a small
fraction of those caught during
the rest of the Year,” says
Eschmeyer,

County :

Lake or stream:

Form 2760 1-34 IM
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Tables not used in the paper presented at the Michigan Academy (1937).



Table I

Data on the fishing in the lakes of the Waterloo area (Summer and fall of 1936) . It is
estimated that this imformation covers 90 percent of all fishing for the period mentioned.

LE. XE,
¢ No. of Fisherman NO. of legal TSL Fish per Fish per Ave, siZzZe " FHours
fisherman taki no fish fish taken hours fisherman hour ot per fisherw
Date NO. A fished fish map day
June 25-30 55 12 22 334 199,.5 6.1 1.7 7el 3.6
July 1-7 26 6 23 115 88.0 4.4 1.3 749 3ed
July 8-14 35 11 321 93 80,5 2.7 1.2 8.7 2.3
July 15-21 68 3 4 426 198,5 643 2.1 840 2.9
July 22-28 38 4 10 241 86.7 6e3 2.8 8.0 2.3
July 29-Aug. 4 41 4 10 322 11645 7.9 2.8 7.0 2.8
Aug 5-11 27 4 15 188 8045 7.0 2.3 7.8 340
Aug 1238 a7 14 38 94 103.2 2.5 0.9 8,0 2.8
Aug 19«25 17 1 6 107 44,5 63 2.4 7.8 2.6
Aug 26-Septe 1 23 10 43 102 65,0 4.4 1.6 8.0 248
Septe 2-8 25 8 8 196 6447 7.8 3.0 7o 2.6
Sept. 9-15 20 3 15 151 530 76 2,8 7e2 2.7
Sept. 16-22 8 - - 45 13.7 7.5 33 7.& 2.3
Sept. 23=30 8 - - 87 23.5 10.8 37 8. 249
ncg. & Nov, 26 - - 294 75.2 11.3 3.9 7.3 28 2.9
Total or 452 74 18 27995 1293,.0 6.2 248 746 2.9

Average




Table I (con®t.)

SUGARIOAF LAKE

No. taking No. of legal Total Fish per Fish Ave. size Hours
Date No. of no fish fish taken hours fisher- per of per fimsh-
fisherman No. A fished man hour fish erman day '
June 25-30 259 76 29 1299 1138.2 5.0 1.1 8,2 4e4
July 1-7 189 ‘91 48 456 733.2 2.4 0.6 Bed 3¢9
July 8-14 24 44 47 166 310.7 1.8 0.5 9.3 343
July 15=21 172 108 63 325 574.7 1.9 0.6 8.5 3ed
July 22-28 151 72 48 278 542.2 1.8 0.5 7.6 3468
July29=Aug.4 127 58 48 268 43442 2e1 0.6 7e6 Zed
Aug.5~11 110 39 35 324 38447 2.9 0.9 8.9 3.0
Aug.l2-18 78 35 45 206 232.,2 2.6 0.9 9.1 340
Aug.l9=-25 70 15 21 304 191.5 4,3 1.6 749 2e7
AugeL6-~Sept.l 53 28 53 131 151.2 245 0.9 763 2.9
Sept.2-8 121 44 36 449 391.5 37 1.1 9.0 362
Sept.9-15 39 11 28 230 1392.0 5,9 1.7 740 3e6
Sept.1l6-22 31 6 19 164 108.0 D3 1.5 8.0 34D
Sept.23-30 27 4 15 160 77.0 5.9 2.1 8.1 2,9
Qcts & Nov. 39 5] 9 451 220.2 640 240 8.3 3.2
Total or 1590 637 40 5211 D579.5 3 ed 0.9 8.1 349

Average




Table I (con't.)

CLEAR LAKE
Fisherman No. of Total Fish Fish Ave. size Haurs
Date No. of taking no fish legal hours per per of per
fisherman No. ® % f£ish fished fisherman hour fish fisherman gay

June 5=30 271 91 34 1315 1087.2 4.9 1.2 7.9 4,0
July 1-7 208 66 32 739 877.7 3.6 1.1 7.6 3.3
July8-14 139 44 32 410 381.2 3.0 1.1 Bed 2.7
July 15-21 & 15k 50 37 470 406.7 345 l.2 8.2 3.0
July 22«28 92 46 50 203 289.2 2.2 0.7 7.6 3.1
July 29-Auge.4 54 15 28 204 177.7 38 1.1 7.8 3e3
Aug. 5-11 104 42 40 323 285.0 Sel 1,1 Ge9 247
Aug.12-18 107 43 40 327 30642 340 l.1 73 2.9
Aug.19=25 140 54 39 358 414,5 2.6 0.9 7ed 3.0
Aug.26=Sept.l 20 31 34 184 255.7 240 0.7 6.9 28
34pt.2-8 112 37 33 298 347.2 2.7 0,9 6.8 3.1
Sept. 9=15 26 15 58 e 68,0 0.8 043 11.2 2.6
Sept. 16-22 43 25 58 33 101.5 0.8 0.3 7.1 2.4
Sept. 23=30 9 4 44 17 24,5 1.9 0.7 845 2.7
Octe & NOV, 48 29 80 55 127,5 1.1 Q.4 847 2.7
Total or 1579 502 37 4967 4949,.8 3el 1.0 77 3.1

Average




Table I (con't.)

CROOKED LAKE

No. of Fisherman No. of Total Fish Tish Ave. size @ hours per
Date fisherman taking no fish legal hours per per of fisher-
No. % fish f1ished fisherman hour f£ish men day

June 25-30 127 6 5 1039 411.5 8.2 2.5 74 3.2
Julyle? 49 9 18 309 142.5 6.3 2.2 7.5 2.9
July 8.14 38 8 21 . 163 79.5 4,3 2.1 749 2.1
July 15-21 57 6 11 312 143,.2 5,5 2.2 7.8 2.5
July 22-28 84 12 14 513 198.2 8.l 2.6 7.6 2.4
July 28-Aug.4 53 8 15 302 13642 567 242 7.5 2.6
Auge5-11 29 8 28 115 81.7 4.0 l.4 747 2.8
Aug.12=18 78 9 12 424 194.0 Sed 242 746 2.5
Aug.19-25 39 1 3 375 96.0 9.6 3.9 743 2.5
Aug.26=Septel 49 5 10 337 127.0 6.9 247 73 2.6
Sept.2-8 79 10 13 340 17842 4,3 1.9 7.1 2.3
Sept.9=15 18 - - 159 44,5 8.8 3.8 742 245
Sept.16-22 16 - - 210 9647 13.1 5.7 7.2 2.3
Sept «23-30 16 1 6 147 33.5 9.2 4.4 743 2.1
Q@ct. & Nove 18 3 17 156 42,2 8.7 37 6.6 2.3
Total or 750 86 11 4901 194949 8.5 2¢5 7.4 246

Aversge




Table L (con'te)

MILL LAKE

No. teking No. of Total Fish Fish Ave, size Hours per

Date No. of no fish lezgal hours per per of fisherman
1 sherman No, % fish fished fisherman hour fish day
June 25-=30 209 20 10 1918 1107 .7 9.2 1.7 7.8 5.3
July 1-7 104 17 16 791 51045 7.6 1.5 7 o4 4.9
July Bwl4 g0 18 20 564 408,7 6.3 l.4 7.4 4.5
July 15-21 144 16 11 851 87545 5.9 1.3 7.4 4,7
July 28-28 107 25 23 498 475.7 4.7 1.0 7.2 4ed
July 29-Aug.4 85 17 20 449 39343 D3 1.1 73 4.6
Aug.5-11 182 51 28 1002 7757 5.5 1.3 7.1 4,3
Aug.l2-18 194 50 26 723 947 .2 3e7 0.8 74 4.9
Aug.19-25 89 16 18 461 36947 5.2 1.2 7.6 4.2
Aug,.26=-Sept,.l 110 28 25 360 493,82 33 0.7 7.4 4.5
Sept.2-8 106 17 16 403 57047 3e8 0.7 8.0 5.4
Sept. 9=15 31 9 29 122 124.7 3.9 0.9 7.5 4.3
Sept.18-22 25 18 55 72 133.0 2.2 0.5 7.5 4.0
Sept. 23=30 7 4 57 10 32.0 1.4 0.3 8.0 4.6
Octﬁ Nov. 22 16 73 21 71.7 Q0,9 0.3 1l.3 DD
Total or 1513 3382 21 8243 7099.3 5.4 1.2 74D 4,7

Average




Table I (con't.)

PORTAGE LAKE

No. of Fisherman No. of ?ﬁgf% fish fish Ave., size Howrs
Date fisher- taking no fish legal hours per per of per
man No. e fish fished fishermen __ hour £ish fishemd'é’daj
June 25«30 374 89 24 2457 1885.2 6.6 1.3 8.2 5.0
July l1=7 274 Joz2 37 1074 1305.2 3.9 0.8 8.2 4.8
July 8.14 105 34 32 340 394,5 3e8 0.9 8.4 3.8
July 15-21 133 37 28 661 996.0 5.0 l.1 8.1 445
July 28-28 128 44 34 458 565.1 3o 0.8 8.2 4.4
July 29-Aug.4 114 57 50 270 510,.5 2.54 0.5 8.0 446
Aug.5-11 128 59 46 371 495,.5 2.9 0.7 7.8 369
Avug.12-18 125 49 39 389 540,0 3el 0.7 8.4 4,3
Augel19-25 61 26 43 160 254,0 2.6 0.7 8.8 38
Auge26~Sept.l 69 23 33 249 321.0 366 0.8 8.9 447
Sept.2«8 149 49 33 595 670.0 44,0 0.9 8.0 445
Sept.9.15 95 10 20 373 368.7 71 1.7 8.0 4,1
Sept.l6-22 155 35 23 843 765.0 S.4 1.1 8.8 4,9
Sept. 23=30 97 20 21 443 434.,7 44,6 1,0 £.2 4,5
Octe & Nove 134 52 39 323 544 .8 2.4 0.6 9.4 4,1
Total or 2141 695 32 9306 96592.9 4, 0.9 8.2 4,5

Average




Data on the effectiveness of various methods and baits in teking
several species of fish. (tables 2 and 3)

Table II

Number of fish of three species ti:ken by each method(still fishing,
trolling and casting) and the catch per hour of these species on each of
the methods { Bluegills, Cormon Sunfish and Large-mouthed Bass)

Bluegills
Still Fishing Trolling Casting
Lake No. Catch per hr. No. Catch per hr. No. Catch per hre
Cedar 1679 2.1 24 0.2 23 0.2
Sugarloaf £490 0.8 - - 70 0.07
Clear 2340 0.8 278 0.3 57 0.1
Crooked 2536 l.8 21 0.2 3 0.04
Mill 5036 0.9 5 0.1 10 0,03
Portege 6891 0.9 12 0.2 43 0.05
Total or Ave. 20972 1.2 240 0.2 0.2 0.08
Cormon Sunfish
Still Fishing Trolling Casting
Lake No,. Catch per he, Ho. Catch per hr. No. Catch per hr,.
Cedar 302 0.4 - - - -
Sugarloaf 623 0.2 2 - - -
Clear 254 0.08 - - - -
Crooked 923 0.6 - - - -
Mill 1061 0.2 - - - -
Portage 244 0,03 - - - -
Total or Ave, 3407 0.25 - - - -
Large-mouthed Bass
Still Fishing Trolling Casting
lLake No. Catch per hr. No. Catch per hr. No. Catch per hr.
Cedar 24 0,03 16 0.2 43 0.3
Sugarloaf 58 0.01 = - 61 0.06
Clsar 104 0.03 105 0,1 73 0.2
Crooked 86 0404 66 0.5 19 0.3
Mill 47 0.01 - - 68 6802
Portage 154 0,02 7 0,09 129 0.02
Total or Ave. 453 0,02 Ay 0.22 393 0,18




Table III

Data on the effectiveness of several kinds of bait in taking fish (Bluegills,
Large~mouthed Bass, Common Sunfish and Perch).

Bluegills
Natural Bait Artificial Bait
Lake Worms Insects Minnows Spinner Plug Artificial Fly
No. Catoch Noe. Catch No. Catch Noe Catch No. Catch No. Catch
per hr, per hr, ~ per hr. per hr, per hre per hr,
Cedar 1245 240 L9 646 45 0.3 1 0405 25 0,3 - -
Sugar
loaf 2159 0.7 60 0.8 92 Oll - - 25 0,05 - -
Clear 2210 0.8 198 1,5 50 0.09 6 0.1 14 0,04 32 0.5
Crooked 2391 1.6 79 646 55 0.3 - - - - - -
Mill 4253 0.9 190 1.3 15 0.1 - - 5 0.02 1 0.06
Portage 4156 0,9 1644 1.6 44 0,07 1 0,02 33 0,06 = -
Total
or Ave, 16414 1,15 2240 3,06 301 0,16 8 0,086 102 0,09 33 0.28
Large-mouthed Bass
Cedar 19 0.03 - - 37 043 5 0.3 24 0e3 - -
Sugar
loaf - - 8 0.1l 38 0,05 - - 46 0.1 1 0,03
Clear 88 0,03 3 0,02 89 0.2 14 043 a7 0.2 17 063
Crooked 43 0.03 2 0.2 71 0.4 2 0.2 16 0.5 - -
Mill 36 0.01 - - 4 0.03 3 l.2 53 0.2 2 0.1
Portage 80 0.02 12 0,01 47 0,08 12 0.2 74 0.1 - -
Total
oT Ave. 268 0,02 25 0,08 286 0,18 38 0.4 280 0.23 20 0014




Table III contd,

Common Sunfish

Natural Bait Artificial Bait
Lake Worms Insects Minnows Spinner Plug Artificial Fly
No. Catch Noe Catoh No. (Catch No. Catech No. Cateh No. Catch
per hr. per hr. per hr, per hr, per hr, per hr,

Cedar 241 0.4 - - 2 0.01 - - - - - -
Sugarloaf 593 0.2 - - 9 0,01 - - S5 0.01 - -
Clear 289 0.1 7 0,05 - - - - - - - -
Crooked 220 0.6 2 0.2 11 0.06 - - 2 0,07 - -
Mill 1155 0.2 - - 4 0.03 - - 5 0.02 - -
Portage 146 0,03 40 0,04 8 0,01 - - - - - -

Total

or Ave. J344 0.26 49 0.1 34 0,02 - - 12 0.03 - -

Yellow Perch

Cedar 28 0.2 - - 15 0.1 - - - - - -
Sugarloaf 355 Oel - - 199 063 - - - - - -
Clear 147 0.05 5 0,04 17 0.03 - - - - - -
Crooked 450 0.3 3 0.25 87 0,5 - - - - - -
Mill 397 0,08 - - 11 0.08 - - - - - -
Portage 154 0,03 17 0402 22 0.04 - - - - - -
Total

or Ave, 1601 0413 25 0,10 351 0,18 - - - - - "




Table IV

Data on Residence of Anglers
Residence of resident anglers (by counties) for each lake.*

Names of lLakes

County

Cedar Sugarloaf

Clear

Crooked

Mill

Portege

Total of County

Jackson
Qakland
Washtenaw
Wayne
Calhoun
Eaton
Hillsdale
Ingham
Kalamazoo
Kent
Monroe
Saginaw
Shiawassee
Benzie
Caas
Chippewa
Huron
Iivingston
Pttawa
Tuseola
Gratiot
Ionk
Lenawee
Muskegon
Berrien
3t. Clair

312

13
457
727
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1598
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18
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3
138
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Totals

440 1538

1387

712

1450

1913

7440

*A total of 93% of the resident anglers were from 3 counties (Jackson 43%,

Wayne 29% and Washtenaw 21%).



Table V

Residence of non-resident anglers (by states) for each lake*.

State

Cedar Sugarloaf

Clear Crooked

Mill

Portage

Total of state

Illinois
Indiana

Ohio
Florida
Kentucky
New Hampshire
New York
Pennsylvania
Virginia
Iowa
California
Missouri
Canada

2 -
- 3
- 32

- -

3 10
19
2

'—‘
[}
~J

[ I I o

54
1

3
3
205

LI ol B |

18
6

o
(o]
3

Total
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*6% of all fishing was by non-residents.



Table VI

Number of womgn anglers and percentage of all anzlers represented
by wWomen.

Lake Residents Non-residents

Noe % No. J‘%
Cedar 52 12 2 -
Sugarloaf 316 21 16 -
Clear 206 15 20 -
Crooked 183 27 9 -
Mill 2k&2bl 18 7 -
Portage 243 13 46 -

Total 1267 15 100 1




Number of fish caught and catch per hour (by species) in
various kinds of weather.

Table Vi1

Cateh of fish, by species, in cold mild and warm weather.

Bluegills
Lake Cold Mild Warm
No. Catch per hr. Noe. Cateh per hr. No. Catch per hr,
Cedar 181 240 366 1.5 1414 1.5
Sugarloaf 39 0.5 253 043 2348 0.5
Clear 178 0.5 10586 0.7 1461 0.6
Crooked BBBL35 249 1013 1.1 1522 l.6
Mill 448 0,7 257 0.8 5009 0.8
Portage 7 l.4 877 0.7 6777 0.8
Téjal or Ave., 1088 1.3 3822 0.9 18531 1.0
Common Sunfish
Cedar 50 0,5 58 0.2 277 0.3
Sugarloaf - - 58 0407 608 0.1
Clear - - - - - -
Crooked 83 1.0 380 Q.8 538 Q46
Mill 125 0.2 25 0,07 1104 0.2
Portage - - - - - -
Total or Ave. 258 0.6 519 0.2 2519 043
Yellow Perc¢h
Cedar - - - - - -
Sugarloaf 69 0.9 188 0.2 346 0.08
Clear - - - - - -
Crooked 18 0e2 328 0.4 255 0.3
Mill 80 0.1 23 0.07 376 0.06
Portage 4 0.8 - - 243 0,03
Total or Ave, 171 0¢5 537 0.23 1220 0.12
Bullheads
Cedar - - - - - -
Sugarloaf - - 126 0.1 359 0.08
Clear 9 0.02 53 0.04 a4 0,03
Crooked - - 116 0.1 106 0.1l
Mill 39 0.086 12 0.04 167 0.02
Portage - - - - 94 0.01
Total or Ave. 48 0,04 307 0,07 803 0,05




Table VIII

Catch of fish, by species, in clear weather, cloudy weather and rain,

Bluegills
Lake Clear Cloudy Rain
No. Catch per hr. No. Catch per hr, No. Catch per hr,.
Cedar 1577 1.7 370 l.2 37 1.1
Sugarloaf 1349 0.4 1225 0.5 125 1.0
Clear 1910 0.6 1008 0.6 44 0.4
Crooked 1835 1.3 878 1.6 42 2,6
Mill 3262 0.9 2527 0.8 - -
Portage 5458 0.8 1908 0.8 292 0.8
Total
or Ave. 15385 1.0 7916 0.9 540 1.2
Common Sunfish
Cedar 256 0.3 111 0.4 20 0.6
Sugarloaf 269 0.08 391 0.2 - -
Clear 257 0.08 89 0.05 - -
Mill 544 0.1 740 0.2 - -
Portage 198 0603 87 0.04 - -
Total
or Ave, 2118 Qe2 1774 0.3 42 1.0
Black Crappie
Cedar - - - - - -
Sugarloaf 54 0.02 57 0.03 5 0.04
Clear 337 0.1 91 0.05 20 0.2
Crooked - - - - - -
Mill 48 0.01 75 0.02 - -
Portage 183 0603 57 0.02 - -
Toteal
or AVe. 622 0.04 280 0.03 25 0,12
Bullheads
Cedar 17 0.02 26 0.09 3 0,09
Sugarloaf 328 0.1 162 0.07 2 0.02
Clear 90 0.3 55 0.03 2 0,02
Crooked 191 0.1 31 0.06 3 0.2
Mill 136 0.04 82 0,02 - -
Portage 79 0.01 & - ) 0.03
Total

or Ave. 841 0.1 356 0.05 13 0.07




Table IX

Catch of fish, by species, in @e heavy wind, light wind and calm.

Bluegills
Lake Heavy wind Light wind Calm
No., Catch per hr. No. Catch per hr. No. Catch per he.
Cedar 262 1.3 1347 1.5 352 1.8
Sugarloaf 115 0.6 1854 0.5 756 0.6
Clear 285 0.8 1996 0.6 509 0.6
Crooked 467 1.8 1824 l.4 479 l.4
Mill 356 0e8 4016 0.7 1405 1.2
Portage 551 0.6 6897 048 213 0.6
Total
or Ave. 2036 1.0 17934 069 3714 1,0
Common Sunfish
Cedar 42 0.2 296 0.3 45 0.2
Sugarloaf - - 048 0.1l 117 0.09
Clear 27 0.07 247 0,07 56 0.07
Crooked 172 0.7 643 0.5 180 0.5
Mill 124 0.3 848 0.2 304 0.2
Portage 24 0.03 257 0.03 14 0.04
Total
oxr Ave, 389 0.26 2839 0.2 716 0.18
Bullheads
Cedar - - - - - -
Sugarloaf - - 329 0.08 168 0.1
Clear 32 0.09 89 0,03 26 0,03
Crooked - - 174 0.1 40 0.1
Mill 15 0.04 135 0.02 68 0.06
Portage - - 88 0401 11 0,03
Total
or Ave, 47 0.65 815 0005 313 0,06
Yellow Pdrch
Cedar 10 0,05 104 0.1 33 0.02
Sugarloaf 108 0.5 398 0.1 120 0.09
Clear 23 0.06 175 0.05 - -
Crooked 110 0.4 352 0.3 139 0.4
Mill 30 0.07 300 0.06 133 0.1
Portage 15 0.02 239 0.03 10 0.03
Total
or Ave, 296 0.18 1568 0.10 435 0413




Bhasks Grarre

. Lake Heavy wind Light wind Calm
No. Catch per hr. No. Catch per hr. No. Catch per hre

Cedar - - - - - -
Sugarloaf - - - - - -
Clear 29 0.08 263 0.08 146 0.2
Crooked - - - - - -
Mill - - 107 0.02 - -
Portage 27 0.03 192 0.02 21 0,06
Total

or Aves 56 0.06 562 0,04 167 0.13
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