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INTRODUCTION

This paper summarizes certain information on the fisheries of two
research projects on waters of northern Wisconsin. These projects,
Five Lakes and Murphy Flowage, were established in 1946 and 1955,
rezpectivaly, to study fish populations and the effect on them of various
management procedures. This led to a study of angling practices and
variations in fishing pressure and success that might influence the
results of management. In view of the importance of the sport fishery
in northern Wisconsin, it was felt that this information would also be of
interest to all who are connected with the tourist industry and recrea-
tional planning.

The habits of anglers have not been as thoroughly studied as have
those of their prey. Most of the published information on anglers a.
such consists of studies of the economic aspects of fishing, such as the
National Survey sponsored by the U.S. Fish and Wildlife Service
(USDI, 1860) and those by Fine and Werner (1960) and Scheftel
(1958). Other information scattered through the literature, was col-
lected in fragments incidental to creel censuses conducted for other
purposes. Exceptions are the studies by McFadden (1956) of angler
characteristics on a Wisconsin trout stream, and Eschmeyer’s reports
(1935 and 1936) on a Michigan lake.

The data discussed here were obtained by a complete creel census
conducted by the use of compulsory fishing permits. Details of the
procedure are given in Appendix A. The waters censused were under
experimental management with no size, bag or season restrictions. This
report covers the fishing years 1957-1961, actually the period from
April 1957 to April 1962.

No attempt is made to compare such statistics as ﬁshing pressure
and harvest with those reported for other waters by numerous investi-
gators. This type of information has been or will be published else-
where.! Neither is this report comparable, in most respects, to the 1960
National Survey of Fishing and Hunting sponsored by the Fish and
Wildlife Service. The latter was made by sampling the entire popula-
tion and regards the angler as a component of that population. This
paper is concerned only with the anglers on a specified group of
waters, and these are treated as a separate population. Moreover,
anglers of all ages are considered here, while the National Survey deals
only with those over 12 years old.

It is the purpose of this report to point out both the similarities and
the differences between the fisheries of the two study areas. Both are
located in the northern zone of Wisconsin, in regions where the vaca-
tion industry makes up an important part of the economy. Taken to-

1 A list of publications dealing with these projects is furnished in Appendix D.
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gether, they present an estimate of average fishing conditions in this
region. Differences are due in part to physical and biological character-
istics of the waters and in part to the cultural features of the sur-
rounding areas. A comparison of the fishing at the two locations
illustrates the effect of these environmental characters on the nature of

a fishery.
THE STUDY AREAS

The locations of both areas, and their relation to the distribution of
the permanent population of the state are shown in Figure 1. Charac-
teristics of the surrounding counties, which ultimately determine the
characteristics of the respective fisheries, are summarized in the ac-
companying table.

Five Lakes

The Five Lakes project is located in central Vilas County, in typical
northwoods vacation country. The land in this region is not suitable
for farming. The permanent population is sparse and dependent to a
great extent on the tourist and vacation industry. There is a large
transient population in the summer, made up of tourists who stay at
resorts for a week or two at a time and summer residents who own or
rent cottages. Lakes of all kinds and sizes are abundant in this region,
so that the angler has a wide choice of fishing water within easy reach.
‘As a result, few lakes are subject to heavy fishing pressure.

The Five Lakes differ among themselves and are typical of various
types of lakes found in this area. Escanaba is the largest, and sustains
87 percent of the fishing pressure. It has an area of 293 acres and a
maximum depth of 25 feet. The shoreline is very irregular and there
are several islands and shallow rock bars. Vegetation is abundant in
the shallow areas. These are all factors which make for high pro-
ductivity, within the limits imposed by fertility of the drainage area.
The population includes almost all species of warm-water fish native
to this area. The most prominent species in the catch are walleye,
northern pike?, perch, and pumpkinseed.

The other lakes are less productive and less heavily fished. Pallette
and Nebish are deep lakes with clear, soft water, producing mainly
bass of both species and panfish. Mystery and Spruce are small bog
lakes with limited populations of largemouth bass, panfish, and
northern pike.?

1 Northern pike have been prominent in the population and in the catch only
in recent years.

2 Mystery and Spruce lakes were treated with rotenone in July, 1960 to remove
the existing population, and were then restocked with northem pike and large-
mouth bass.
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Figure 1. Distribution of Wisconsin population in relation to the location of Murphy
Flowage and the Five Lakes.

Murphy Flowage

Murphy Flowage is located in northwestern Wisconsin in Rusk
County. The flowage is within a region known as the Barron Hills.
This area is quite hilly and rocky country covering an area about 28
miles in length and up to 10 miles in width. The most advantageous
land use appears to be forestry; however, there is also some farm use
within a few miles. The underlying soil is reddish in color and quite
high in clay content.

The stream impounded, Hemlock Creek, had a previous history as
a trout stream. In 1933 Murphy Flowage was created and a park with
camping facilities was built by Rusk County. Although the maximum
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Comparison of the Five Lakes and Murphy Flowage
Research Areas and their surroundings

Feature Five Lakes Murphy Flowage
Water area Five lakes, 590 acres One lake, 180 acres
(Escanaba Lake, 293 acres)
Fish species Walleye Northern pike
Muskellunge Muskellunge
Northern pike Largemouth bass
Largemouth bass Panfish
Smalimouth bass
Panfish
Region North central Wisconsin Northwestern Wisconsin
County Vilas Rusk
Lakes in county 520 lakes 59 lakes
88,000 acres 6,600 acres
Permanent 9,800 16,400
population
Principal Vacation and tourist Farming
occupation industries
Percent farmers 9 54

water depth is 14 feet, over 70 percent of the flowage is less than 10
feet in depth. The flowage covers 180 acres and has 614 miles of very
irregular shoreline and several islands. These factors make for rela-
tively high productivity for northwestern Wisconsin. The fish popu-
lation includes almost all species of warm-water fish native to this
area with the exception of the walleye and smallmouth bass. The most
common species in the catch are bluegill, northern pike and largemouth
bass. Several other species of panfish are taken in about equal numbers.

There are very few permanent residents living near the flowage, but
there are several cities and towns within a 85-mile radius. Many of
these towns, especially southeast of the flowage, have very few lakes
and flowages nearby. Consequently anglers do not have as wide a
choice of fishing water as in many other areas of Wisconsin.

Murphy Flowage is not in the center of any extensive tourist area.
The tourist activity is not nearly as concentrated in northwestern
Wisconsin, such as it is in north central Wisconsin, the area in which
the Five Lakes Project is located.
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THE ANGLERS

During the five years covered by this report, 55,127 fishing trips
were made on waters of the two study areas. Since many people fished
more than once, the number of individual anglers was less than this by
an unknown amount. For the purpose of this report, each fishing trip is
regarded as an individual; “angler” means “angling trip.”

Age and Sex
Data on age and sex are available only for the years 1958-61 (Table
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The boat landing at Escanaba Lake.

1).! During this time, 64 percent of all anglers were men, 16 percent
were women ‘and 20 percent were children under 16 years, the age at
which a fishing license is required (Fig. 2). Twenty-one percent of
the total, young and old, were female.

The percentage of women and children was higher in summer (18
and 21 percent respectively) than in winter. These results are com-
parable to those of Eschmeyer (1935) who found 23.5 percent female
anglers on Fife Lake, Michigan, and Chapman (1954) who reported
66 percent men, 20 percent women and 14 percent children fishing on
Sandusky Bay, Ohio.

Anglers over 65 years old made up 4 percent of the total. The
proportion was higher on Murphy Flowage (7 percent) than on the
Five Lakes (2 percent). It was also higher in winter than in summer
and this difference was much greater on Murphy Flowage. This may
reflect an actual difference in the local populations. It may also be
explained by the greater accessibility of Muirphy Flowage to popula-
tion centers, and the fact that ice fishermen there could diive out on
the ice, which was usually not feasible at Escanaba. As will be dis-
cussed below, most of the winter fishermen on Escanaba came from a

1 All numbered tables will be found in Appendix B.
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WHO FisHED ?

}

64 % 16% 20%
MEN WOMEN CHILDREN

ESCANABA LAKE AND MURPHY FLOWAGE

Figure 2. Almost %43 of all anglers are men. “’Children” here means anyone under 16.

considerable distance; this, in addition to a half-mile walk across the
ice to the fishing spots, may have discouraged some of the more elderly.

Residence and Distance Travelled

Two-thirds of the Five Lakes anglers and four-fifths of the Murphy
Flowage anglers were from Wisconsin. On the Five Lakes one-quarter
of the anglers, or three-fourths of the non-residents, were from Illinois
whereas on Murphy Flowage one-tenth of the total anglers or one-half
of the total non-residents were from Illinois. Numerous other states
were represented by small percentages of anglers. Non-residents made
a negligible contribution to the pressure in winter on both lakes.

About one-third of all fishing licenses sold in Wisconsin are bought
by non-residents. Lacking definite data, it is a reasonable assumption
that residents fish more than non-residents and hence do more than
two-thirds of the fishing. Distribution of non-residents among the
various states differed between the two areas, and both differed from
that reported by Fine and Werner (1960) in a statewide survey.

Eschmeyer (1936) found that 35 percent of the anglers on a northern
Michigan lake were from outside the state. About half of these came
from Ohio, and only 18 percent of them from Illinois.

Local anglers, here defined as those living within 50 miles of the
lake fished, accounted for 51 percent of the fishing on Murphy Flowage,
but only 9 percent of that on the Five Lakes area (Fig. 3 and Table 2).
This is partly due to the lower population density in Vilas County, and
partly to the wide variety of fishing water available to local residents.

Among anglers from farther away, actual distance travelled is

11



Percent of Non-Resident Anglers Coming From:

State Five Lakes Murphy Flowage
(Fine and Werner)

Illinois ‘ 68 75 52
Minnesota 20 1 12
ITowa 3 2 6
Michigan 3 1 2
Indiana 2 9 19
Ohio 1 5 2
Other 3 7 7
Percent of anglers from

out of state 33 21

determined by the population patterns (Fig. 1). The unequal distri-
bution in Table 2 is merely a reflection of the distances of major
population centers from the fishing areas.

Time of Fishing

Over half (55%) of the angling trips were made in the short time
between June 30 and September 15, the period designated as summer
in this report. Another 26 percent were made in spring, 5 percent in
fall, and 14 percent in winter (Table 3). This disproportion was
somewhat less extreme on Murphy Flowage, where a larger proportion
of local anglers resulted in more off-season fishing (Fig. 4). On the
other hand, distribution of fishing pressure through the week was more
even on the Five Lakes, where a large proportion of the anglers were
vacation visitors spending a week or more in the area (Fig. 5; Table 4).
These people usually travel on week ends and do their fishing during
the week, thus tending to balance the week-end anglers from near at
hand.

Cope (1957) found this same distribution pattern in the fishing
pressure on Yellowstone Lake, Wyoming. He refers to it as a “resort”
situation and contrasts it with the more usual situation where fishing
pressure is high on week ends. The latter is characteristic of the
winter fishing at both Murphy Flowage and Five Lakes.

Percent of Fishing Occurring on Week Ends

Summer Winter
Five Lakes 32 64
Murphy Flowage 46 51

12



Figure 3.
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Half the anglers fishing Murphy Flowage were local people, living within

50 miles. Most anglers on Escanaba were vacationers from farther away.
Anglers from the Milwaukee and Chicago areas are well represented on each

lake, but more so on Escanaba Lake than Murphy Flowage.

Diurnal distribution of fishing pressure is almost identical in both

areas in summer (Fig. 6). In winter, fishing begins and ends later in
the day on Escanaba Lake because walleye fishing is considered best

in the evening.
The data in Figure 6 were calculated by two-hour intervals which

tends to conceal minor variations in fishing pressure. Also, all time
spent on the lake was considered as fishing time, even though many
anglers carried a lunch and took time out to eat it. A more refined set
of data would probably show a short decrease in fishing activity at
meal times resulting in a bimodal or even trimodal curve as reported

by other investigators (Eschmeyer, 1935 and Cope, 1957).
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Figure 4. Seasonal distribution of fishing pressure on the Five Lakes project and Murphy
Flowage, 1957-61.
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Figure 5. Distribution of fishing pressure through the week on Murphy Flowage and
Escanaba Lake.
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Figure 6. Diurnal distribution of fishing pressure on the Five Lakes and Murphy Flowage,
1957-61.

Length of Trip

The average angler in the open-water season fished 3.8 hours at
Murphy Flowage. Boat fishermen, who made up 78 percent of the
total averaged 4.2 hours per trip, while bank fishermen averaged only
2.4 hours. Most open-water fishing on the Five Lakes was done from
boats, and the average trip was 4.2 hours. Ice fishermen fished 4.7 hours
on the Five Lakes and 3.5 on Murphy Flowage. The difference is
probably due to the fact that the average ice angler at Five Lakes had
travelled farther and wanted to make his trip worthwhile. Similarly,
the boat angler had invested more time and money in his trip than the
bank angler, and might have been more reluctant to quit. Moreover, the
boat angler can change his location more easily than the bank angler
and so is less likely to lose interest.

This difference between boat and bank anglers was observed by
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Moyle and Franklin (1957) on 12 Minnesota lakes. Eschmeyer, mak-
ing no distinction between boat and bank anglers found that anglers
fished longer in winter. In general, other investigators report shorter
average fishing trips than occurred on these Wisconsin lakes.

Average Length of Fishing Trip in Hours

Open-Water Fishing Ice Fishing
From boat From bank Total
Murphy Flowage 4.2 2.4 38 . 35
Five Lakes 4.2 — 4.2 4.7
Fife Lake ( Eschmeyer) - — 2.6 4.5
Minnesota Lakes 3.0 14 — 3.1
(Moyle & Franklin)

THE HARVEST

Size and Composition

During the five-year period, the total harvest from Murphy Fiowage -

and Escanaba Lake! was 369,000 fish, or about 150 fish per acre per
year.

Seasonal Distribution of the Catch
Thousands of Fish

Season Escanaba Murphy Total
Spring 45 56 101
Summer 113 67 180
Fall 8 6 14
Winter 13 61 74
Total 179 190 369

This distribution, of course, is related to fishing pressure, and
reflects the differences already mentioned between the lakes. One
additional difference, the disproportionately larger winter harvest on
Murphy Flowage, is due to the nature of the fish populations. The
most abundant fish in Murphy Flowage is the bluegill, which bites
readily in winter, while the predominant species in Escanaba is the
pumpkinseed which seldom is taken through the ice.

1 The harvest from Escanaba Lake makes up 87 percent of the total from the
Five Lakes project. For convenience, the harvest from the other four lakes
is not considered in this section.
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A good day on Murphy Flowage. Ice fishing is more attractive when you can
drive right up to the fishing hole.

Most of the harvest from both lakes consisted of panfish, mainly
perch, bluegill and pumpkinseed.

The higher percentage of gamefish in Escanaba is due to the greater
variety of game species present, particularly a heavily exploited walleye
population. The composition and distribution of the harvest is pre-
sented in Figure 7 and in detail in Table 5 of Appendix B.

17



Proportions of Game and Panfish

Murphy Escanaba Total
Game Species 3% 9% 6%
Panfish 97 % 91% 949,

Distribution Among Anglers

Percent success, as used here, means the percent of anglers in any
category who caught one or more fish. The over-all rate of success on
both areas was about 70 percent. The average catch for all anglers
was 6.7 fish per trip. Individual catches ranged from 0, scored by 30
percent of the anglers, to over 100 in a few highly successful cases. The
average for all anglers who caught any fish was 9.6 per trip. The
largest single catch recorded was 272 from Murphy Flowage.

The great variation in success is not due entirely to luck or skill.
Both lakes contain several species of panfish that are rather easily
caught, even by amateurs. The unsuccessful angler is usually one who
has confined himself to gear suitable only for the larger game species
and ignored the easier harvest. The one- and two-fish catches are often
" northern pike, bass or walleye that the possessor considers more de-
sirable than a long string of panfish. The number of fish caught is not
necessarily a measure of success.

Fishing success and average catch were higher on Escanaba in the
summer and on Murphy in the winter.

Fishing Success

Average Catch

Open water Percent Success (Fish per trip)
Escanaba 74 6.8
Murphy 66 6.7

Ice fishing

Escanaba 72 52
Murphy 75 15.2

A certain amount of inaccuracy is unavoidable in recording indi-
vidual catches. More often than not, all anglers in a boat pooled their
catch and were frequently unable to remember, when reporting, just
what each one caught. In such cases the catch was recorded as being
divided equally between all members of the party. Since this was
especially true of family parties, no attempt is made here to compare the

18



WHAT DID THEY CATCH 7

ESCANABA LAKE
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Figure 7. More than 90 percent of the catch on both lakes was panfish. Almost three
anglers out of four caught one or more fish. Few anglers caught more than
25 panfish and still fewer caught more than the normal bag limits on game
fish.

catches of men, women and children. Some very large and some zero
catches may be concealed in this way. The application of these findings
to other waters or to regulations is not affected, since this pooling of the
catch is accepted practice among anglers, especially where bag limits
are involved.

Only 16 percent of all anglers caught more than 15 fish on Murphy
Flowage. This minority accounted for 65 percent of the total catch;
however, there was considerable seasonal difference. Anglers catching
over 15 fish accounted for 31 percent of the trips and 83 percent of the
fish in winter. In summer they made 13 percent of the trips and caught

19



56 percent of the fish. In winter the total harvest was more evenly
distributed among the anglers than in summer. A similar situation
prevailed at the Five Lakes. Generally the most successful 10 percent
of the anglers caught about 50 percent of the fish. This is illustrated in
Figure 8, where percentage of trips, starting with the most successful, is
plotted against percentage of catch. That is, if all catches could be
arranged in order of size, starting with the largest, the first, or largest,
10 percent of the catches would include 50 percent of all fish caught.
The next 10 percent of catches would include about another 20 percent
of the fish and so on to the last 30 percent of anglers, who caught no
fish.

100+
901

801

Nebish
Murphy

704 Escanaba

60

50

40

Percent of Total Harvest

30

20

20 30 40 50 60 70

o_
S

Percent of Angling Trips

Figure 8. Distribution of the catch among anglers.
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This extreme inequality of the catch seems to be characteristic of
the sport fishery on most waters (McFadden, 1958, Wales & German,
1956). Some reasons for it will be discussed later. The fact that it
exists leads to the much-disputed question of the efficacy and de-
sirability of bag limits. There has been no restriction on the catch of
any species from the lakes since their establishment as research pro-
jects. At the present time there is elsewhere in Wisconsin a bag limit of
five on most game fish and no limit on panfishes. Formerly, and during
much of the time covered by this report, there was a bag limit of 25 of
each species on panfish. Analysis of the unrestricted catch from the
project lakes indicates that a bag limit would have had very little
effect on the total harvest. With the exception of winter fishing for blue-
gills, which are exceedingly abundant in Murphy Flowage, not more
than 15 percent of the catch of any species was taken in excess of the
former bag limits. A detailed analysis of the size of individual catches
appears in Table 6 of Appendix B.

In a study of the harvest from Escanaba Lake in an earlier period,
Churchill (1957) concluded that a bag limit of 5, without other restric-
tions, would have reduced the total catch of walleye by 13 percent
and that of smallmouth bass by 8 percent.

Frequency of Trips

Familiarity breeds success in fishing. The more often an angler
fished Murphy Flowage the more successful he was.

All success information discussed elsewhere in this paper is based
only on the number of fishing trips or group of trips, not on success of
different individual anglers, or groups of individuals. At Murphy
Flowage individual anglers were grouped according to the number of
trips made during a season, the assumption being that anglers who
fish more often are more proficient. This assumption is well supported
by the data collected and is illustrated in Figure 9 and Table 7.

The maximum number of trips made by any one angler was 56
during the open-water seasons and 36 during the winter seasons. Only
23 percent of all anglers made more than one fishing trip in the open-
water season while 28 percent did in the winter. Anglers fishing more
than five times during the open-water season caught fish on 79 percent
of their trips compared to 60 percent for anglers who fished only one
time. In winter anglers who made more than five trips caught fish
on 92 percent of their trips compared to 61 percent for anglers who
fished only one time. Fishing success in catch-per-hour was also
higher for anglers who fished the same water more often.
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Figure 9. Catch rate of groups of anglers who made various numbers of trips to
Murphy Flowage, 1957-61.

The maximum harvest during an open-water season was taken by
a retired couple living about 50 miles from Murphy Flowage. They
fished 22 times each and caught 1,714 panfish and 12 game fish. They
averaged 7.1 fish per hour of effort and 78.5 fish per trip. Their efforts
accounted for 1.3 percent of the total trips, 2.1 percent of the total
hours, and 9.9 percent of the total number of fish caught. All their
fishing was done from shore. The skill of the individual angler must
be taken into consideration in evaluating some aspects of the fishery.
In this case a comparison of boat and bank angling would be largely
determined by the success of one fishing party.

Further evidence of the effect of experience on fishing success is
furnished by the records of guided anglers on Escanaba Lake. During
the summer and fall of 1961, separate records were kept of all fishing
parties that included a licensed guide. These made up 8 percent of the
fishing trips and caught 57 percent of all walleyes taken during this
time. The average catch for guides and their patrons was 5.3 walleyes
per trip. The average for unguided anglers who caught walleyes was
2.3 per trip, but the number who fished unsuccessfully for walleyes is
not known. Lacking this information, it is still safe to assert that the
success rate of guided walleye fishermen was at least three times that of
unguided. Cope (1957) reports a similar disproportion among trout
fishermen on Yellowstone Lake.
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Fishing Site

During the five years of study, 78 percent of all anglers at Murphy
Flowage fished from a boat, the remaining 22 percent from shore.
Several interesting comparisons can be made. Only 53 percent of all
bank anglers were successful compared to 69 percent of the boat
anglers. Bank anglers fished 14 percent of the total hours and caught
16 percent of the panfish, but only 6 percent of all game fish. The
average catch rate was 2.0 for bank anglers compared to 1.7 for boat
anglers. Bank anglers are usually fishing for panfish and this is re-
flected in the higher catch rate for this group. Further details of boat
and bank angling are illustrated in Table 8 in Appendix B.

Angling Methods and Baits

Inquiry into the methods and baits used by anglers revealed a
strong inclination toward variety. About half the anglers on Murphy
and a third of those on Escanaba reported using more than one
method. Still fishing was by far the most popular technique on both
lakes, with bait casting a rather poor second. Anglers who confined
themselves to fly-casting, spinning and trolling, together accounted for
only 4 percent of the total effort (Fig. 10 and Table 9).

Still fishing produced the highest percentage success on Escanaba
Lake, and was exceeded in Murphy only by a few fly-casters. Trolling,
though practiced by very few anglers, was the most successful method
for game fish on Escanaba Lake. Fly fishing, also practiced by very
few, was most successful for panfish on Murphy and only slightly less
effective than still fishing on Escanaba.

Even more variety appears in the choice of baits. Since the question
was usually answered before fishing, the answers reflected the inten-
tions and desires of the anglers. More than half of those on Murphy,
and a good percentage of those on Escanaba, expected to use both live
and artificial baits on the same trip. These were fishermen that went
out with an open mind to catch anything that might be biting.

Among anglers who were more specific in their purpose, more than
half on both lakes took worms for the capture of panfish. On Escanaba
many of these carried minnows, which were seldom used on Murphy.
About 15 percent of all Escanaba anglers used minnows only, indicat-
ing primary interest in game species though some panfish were also
taken on minnows. Only a small percentage confined themselves to
artificial baits.

As might be expected, minnows were the most successful bait for
northern pike and walleye. Artificial baits were the most effective for
bass and very successful for northern pike, though not for walleye.

In addition to recording the bait used on the fishing permit, infor-
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HOW DID THEY FISH.?

METHOD
ESCANABA MURPHY FLOWAGE

COMBINATION
OF
METHODS

ESCANABA MURPHY FLOWAGE

A AND
ARTIFICIAL

Figure 10. Fishermen like to mix their baits and their methods. However, on Escanaba
Lake, which contains walleyes, anglers fished more with minnows and a cane
pole than they did on Murphy Flowage. Th2 anjle worm is sti!l the preferred
bait on both lakes.

MINNOWS

IVE Al
ARTIFICIAL

mation was also recorded on the actual bait game fish were caught on
at Murphy Flowage (Table 12). Several interesting comparisons can
be made. Sixty-six percent of all anglers used artificial bait (Table 10),
while 66 percent of all northern pike and 72 percent of all bass were
actually caught on artificial bait. There is a very close correlation be-
tween the bait recorded on an angler permit and the empirical data
collected on the time each game fish was caught. However, the fact
that 55 percent of all anglers used both live and artificial bait tends
to make the success for game fish on the combination of live and
artificial bait appear lower than it actually is (Table 10).

Thirty-four percent of all northern pike were caught on live bait
compared to 28 percent of the largemouth bass. Of these, the majority
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of the northern pike (29 percent) were caught on minnows while the
majority of the largemouth bass (18 percent) were caught on worms.
The main difference in the catch on artificial bait is the percentage
taken on surface baits; 32 percent of all bass were caught on surface
bait compared to 6 percent of the northern pike (Table 12). Anglers
fishing Murphy Flowage have been most successful using spoons or
spinners for northern pike and surface lures for largemouth bass.!

The success rate of any particular group of anglers is related to
their preference of bait and method and to the fish species present.
This is why women and children, who normally prefer still fishing, have
a higher success ratio than men on Escanaba Lake (Table 1), and also
why men over 65 have a higher success rate than younger anglers on
Murphy Flowage. In the same way, bait preferences of anglers from
different localities result in a corresponding difference in the catch
(Table 11).

Local anglers have habits and preferences different from those of
the visiting fishermen. Residents of the vicinity of Escanaba Lake are
mostly engaged in the tourist industry. Those that find time to fish in
the summer season are usually acting as guides. They are after the
“big ones,” mostly walleye, and lean heavily toward the use of minnows.
They catch fewer fish than others, but more game fish, especially
walleyes.

At Murphy Flowage; local people are mostly farmers or townsfolk
from Rice Lake and Ladysmith. They are much more casual about
their fishing and this is reflected in the heavy use of worms. They
catch more panfish and consequently more total fish than others, but
do no better than average on game species.

TIME OF CAPTURE

Season

It is proverbial among fishermen that fishing success is dependent
in part on factors beyond the control of the angler. Even the most
skillful sometimes return empty-handed. Since success depends on a
voluntary action by the fish, it is affected by any external circumstances
that modify his behavior. Analysis of the data from these projects show
certain definite cyclical fluctuations in success that must be attributed
to the seasonal or daily variation of environmental factors. Annual

! In 1960 at Murphy Flowage, 2 percent of all largemouth bass were taken on the
artificial worm. In 1962 and 1963 this artificial bait took 20 percent and 26
percent respectively, accompanied by a decrease in the number taken on surface
lures.
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Catch Per Trip

cycles of fishing success for various species in Escanaba Lake are illus-
trated in Figure 11. In this figure, the vertical scale (catch per trip)
is different for each species to facilitate comparison of the curves.

Fishing success is usually expressed as catch per hour or per trip.
This can be misleading in the case of a lake where a variety of species
are fished by a variety of methods, since not all species are vulnerable
to all anglers. Success for any species is better defined as catch per
unit effort by anglers using methods appropriate to the species. Cal-
culations in Figure 11 were based on the number of anglers in each
period who were using bait suitable for a given species. “Combination”
anglers were included in all calculations, with corresponding loss of
precision. .

Despite this difficulty, it is clear from the figure that the four species
considered here differ in their vulnerability to angling according to a
definite seasonal pattern which is different for each species. It is worth
noting that three of the four species are least catchable during the
summer season when fishing pressure is greatest. Also, northern pike
are most vulnerable, and walleyes more so than average during the
period from February 15 to early May, when the season on these
species is closed elsewhere in Wisconsin.

Perch
Pumpkinseed

I
|
il
1
‘\
o

T
o
»

Walleye

Pike

0.2

. Northern

Walleye

____________________________ X o

Dec. Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov

Figure 11. Seasonal variations in catch per trip, Escanaba Lake, 1957-64.
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Time of Day

At Murphy Flowage the actual time of capture was recorded for
largemouth bass from 1960-61 and for northern pike from 1956-62.
Although the actual time was recorded in half-hour intervals, the data
were summarized in two-hour time periods for this report. Machine
tabulations of creel census data permit a comparison of the diurnal
distribution of fishing pressure and time of capture of game fish during
open-water fishing seasons (Fig. 12).

In proportion to the hours fished at Murphy Flowage, the most
successful time of the day to catch largemouth bass is about 7:00 p-m,
and for northern pike either 7:00 a.m. or 7:00 p.m. The time of capture
of largemouth bass reached two peaks throughout the day; one be-
tween 8:00 and 10:00 a.m. when 14 percent of the bass were caught,
and one between 6:00 and 8:00 p-m. when 20 percent of the bass were
captured. The catch of northern pike reached three peaks throughout
the day at approximately four-hour intervals. The first peak was be-
tween 10:00 a.m. and 12:00 noon when 14 percent of the northern pike
were caught, the second at 3:00 p-m. with 18 percent being caught, and
the third at 7:00 p.m. when 17 percent of the northerns were caught.

Although the actual time of capture of panfish was not recorded,
there is every indication from creel census data that the frequency of
capture of most panfish was closely correlated with the diurnal dis-
tribution of fishing pressure.

Northern Pike 1956-1962

== — — — Largemouth Bass 1960-1961
—— ——— Fishing Pressure 1957-196!

20+

Percent of Catch or Hours

8AM. 10 2 2PM. 4 6 8PM.
Time

Figure 12. Diurnal distribution of fishing pressure and time of capture of northern pike
and largemouth bass in Murphy Flowage during open-water seasons.
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CONCLUSIONS

On the assumption that the findings on these lakes are generally true
throughout the north country, it is possible to draw certain conclusions
for the guidance of anglers, managers and planners in Wisconsin.

FOR THE ANGLER:

1.

The highest rate of catch of both game fish and panfish occurs
in the winter, and the lowest for most species in the summer va-
cation season. This is partly due to the larger proportion of ex-
perienced anglers in the winter.

In open water, fly fishing and still fishing with worms are the
most successful methods for panfish. Trolling is most successful
for game fish.

Minnows are the most effective bait for walleyes and northern
pike, artificial baits are best for bass. However, anglers appear
to respond quickly and often successfully to new baits.

The most successful anglers are those that either fish the same
lake a number of times or hire a guide. Skill is more important
than luck.



Boat anglers are successful more often than those that fish from
shore. They catch fewer panfish but more game fish.

The water is less crowded, and the fishing at least as good, in
early morning and evening.

FOR THE MANAGER:

1.
2.

Most fish are caught by relatively few of the anglers.

A bag limit would have had little effect on the total catch of fish
from these lakes because few anglers caught more than the usual
limits. The principal exception would have been the catch of
bluegills from Murphy Flowage, where these fish are exceed-
ingly abundant. Information on this point from other lakes is
needed.

Game fish bite readily during the period when the season on
them is usually closed.

About one-fifth of the fishing is done by anglers who do not
need a license under present regulations.

Panfish are the most sought after, and make up over 90 percent
of the catch.

The average fishing trip lasts about 4 hours. Boat anglers fish
longer hours than bank anglers.

FOR THE PLANNER:

1.

Few anglers came to northern lakes from more than 500 miles
away. Within this range, centers of population are represented
more in proportion to their size than to their distance from the
lakes.

Non-resident anglers do relatively little ice-fishing in Wisconsin.
Few ice fishermen come from more than 100 miles away.

Over 20 percent of the fishing is done by women and girls.
More than half of the fishing is done in the short period between
June 1 and September 15.

In resort country, fishing is fairly evenly distributed throughout
the week; where there is a sizable local population, it is heavier
on week ends.

Bluegill fishing is an excellent form of winter recreation that
could be publicized extensively.
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APPENDIX A
Creel Census Methods

By order of the Wisconsin Conservation Commission, all anglers on
the Five Lakes and Murphy Flowage must have a special permit in
order to fish. The form used is in 2 parts; the second sheet is retained at
the station and used as a record. When the angler checks in and returns
his permit, the desired information is obtained and recorded in the
second sheet. This is coded and transferred to a punch card for
machine tabulation.

Age is recorded only with relation to ages 16 and 65, the ages
between which a fishing license is required. Age and sex have been
recorded only since 1958.

The lake name, date and day of week are recorded. Time is re-
corded to the nearest half hour. It includes all time on the lake, in-
cluding any time out for lunch, but does not include time spent in
loading and unloading the boat.

Other data are recorded in the following categories:

Site: Boat Bait: Minnows
Bank Other live bait
Wade Prepared bait
Ice Fly
Raft Spinner

Methods: Bait cast Plug
Fly cast Combination (line and artificial )
Spin Combination line
Still Combination artificial
Troll
Combination

Distance from the angler’s home is recorded by circular zones,
centered at each area. These zones are based on approximate road
milage rather than airline distance.

They are: 0- 10 miles 201-300 miles
11- 25 miles 301-400 miles
26- 50 miles 401-500 miles
51-100 miles over 500 miles

101-200 miles

At the close of fishing, each angler brings in his catch for inspection
and measurement. The number of fish of each species taken by each
angler is recorded on the second sheet of the permit.
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Fi-247
WISCONSIN CONSERVATION DEPARTMENT

PERMIT

MURPHY FLOWAGE

Name Car License
Address City State
Date
Angler’s Sex: Male. Female
Angler’s Age: Under 16 16 to 65 Over 65 _ _

is hereby authorized in accordance with Wisconsin Administrative Code Chapter
20.04 (4) (a) to fish Murphy Flowage. The following regulations apply:

A Wisconsin fishing license is required.

No size limit on all species.

1

2

3. No bag limit on all species.

4. No closed season on any species.
5

Fishing shall be done only with hook and line or rod and reel.

The permittee is required to exhibit all fish taken in these waters to the Conserva-
tion Department at the checking station when the station is open, and the permit,
goofq lfor only one day, must be returned at the close of the day’s fishing, fish or
no fish.

When the checking station is closed each angler is required to report his catch
below, and to put permit in box at checking station.

SPECIES NUMBER
Bluegill
Perch

Kept no fish

Pumpkinseed
Rock bass
Black crappie How many hours did you
Bullhead fish?

Largemouth bass ... ——

Northern pike

Muskellunge

Issued by.

Checking station attendant
REV. 3-61
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Fi-247
. WISCONSIN CONSERVATION DEPARTMENT o

CREEL CENSUS

Angler’s Sex: (1) Male. (2) Female _
Angler’s Age: (1) Under 16. (2) 16 to 65. (3) Over 65. J—
Angler Identification NO......oioie et ceseeeeneeeneneens e
5 4 0 3 2
WATERS oot ettt nnsens e o o
DATE: Month Day. Year..oooooieee —
Day of Week: 1S...... 2M.......... 3T.......... 4AW. 5T 6F.......... 78 8H J—
HOURS: Total —_ In Out
Site: 1 Boat. 2 Bank 3 Wade. 4 Ice 5 Raft J—

Method: 1 Bait Cast........ 2 Fly........ 3 Spin........ 4 Still........ 5 Troll........ 6 Comb......... —
Bait: 1 Minnows........ 2 Other Live Bait........ 3 Prepared Bait........
4 Fly........ 5 Spinner........ 6 Plug........ 7 Comb........ 8 Comb. live........ 9 Comb. art........ —_—

Residence: State. Distance.

SPECIES NUMBER SIZE

Bluegill

Perch

Pumpkinseed

Rock bass

Black crappie

Bullhead (brown)

Largemouth bass

Northern pike

Muskellunge

[ el o Sl o ol e

|
|
l
|

REV. 3-61
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APPENDIX C

List of Sport Fish Occurring in
Escanaba Lake and Murphy Flowage

ComMoN NAME ScIENTIFIC NAME
Bluegill Lepomis macrochirus
Black crappie Pomoxis nigromaculatus
Pumpkinseed Lepomis gibbosus
Rock bass Ambloplites rupestris
Yellow perch Perca flavescens
Largemouth bass Micropterus salmoides
Northern pike Esox lucius
Muskellunge Esox masquinongy
Smallmouth bass Micropterus dolomieu
Walleye Stizostedion v. vitreum
APPENDIX D

List of Publications

(Reporting findings from the research projects
at Five Lakes and Murphy Flowage)

CHURCHILL, WARREN

1955. The effect of marking on walleyes. Report to the 17th Mid-
west Wildlife Conference.

1957. Rate of exploitation of stocked and native walleye in
Escanaba Lake. Report to the 19th Midwest Wildlife Con-
ference.

1957. Conclusions from a ten-year creel census on a lake with no
angling restrictions. J. Wildl. Mgmt. 21(2):182-188.

1959. Changing fish populations. Wis. Conserv. Bull. 2(5):5-8,
May 1959.

1963. The effect of fin removal on survival, growth and vulner-
ability to capture of stocked walleye fingerling. Trans. Am.
Fish. Soc. 92(3):298-300.

CHURCHILL, WARREN AND HowarD SNnow
1963. Just the facts. Wis. Conserv. Bull. 28(1):18-19, January
1963.
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21(8):7-10, August 1956.
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