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During the summer of 1945 the author was assigned to conduct an
intensive oreel census on Whitmore Lake (Washtenaw and Livingston
counties). To a certain degree the information obtained is expected

basis for comparison with data to be collscted in sub-
e

™
©

to serve as
sequent years, It is hoped that the status of the fish population,

as measured by the anglers' results, will reflect the effects of modi-
fying fishing regulations for the lake, At the time of the census,

in 1945, fishing regulations were the same as those for all otherrnon-
trout lakes in southera Michigan.

Any conclusions based on comparisons with subsequent creel census
data must take into account a eyclic fluctuation in the fish population,
which has been noted for Whitmore Lake (Trautman, 1941). The abundance
or scarcity of any or all species most certainly will affect the fishera
men's success. This in turn will probably be reflected in the oreel
census data., The question then arises as to whether any change in a
season's catch per hour or species composition of the catch as measured
by the ereel census will be due to a natural fluotuation in the fish

population or to the effect of the new regulations,
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The material presented in this report was amassed during the
period June 25 to Ostober 1l, inclusive, except that date are not
available for July 12«17, because the census clerk was ill., Except
for the days which the clerk spent visiting cottages to plsk up records,
the census day begen when the first angler started fishing in the morn-
ing and ended when darkness made sampling impractical.

Whitmore Lake is a fairly large body of water covering an area of
677 acres. The lake was mapped in January, 1940 by an Institute for
Fisheries Research party, and has been described in detail by Brown
(1.F.R. Report No. 681) and by Trautman (1941).

Because Whitmore Lake is so large, and fishing intensity was so
great during most of the census period, it was impossible to obtain
complete records of all fishing. Consequently, & system of taking data
on part of the total fishing was established. A teehnique for obtain-
ing an estimate of the total fishing was also a part of the creel census
program, After the data were subjected to analysis, certain weaknesses
in the methods were observed. TFor oxample, it apparently was a poor
policy to omit, in the census, the same week day (Thursday--this being
the clerk's day off) throughout the season, and especially to select
Thursday as the day off, It would have been better to have rotated
the clerk's day off among the different days of the week. Other dis-
erspancies in the sampling technique are discussed elsewhers in the
report, with a view to insuring that future creel census project plans

may benefit from experiences recorded here.
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Methods

Duties of the creel census clerk were originally outlined as
followséy _

1. Contaet all the boat liveries operating-on‘ﬁhitmore lake as soon
as fossible after the opening date of the fishing season (June 25).
Request the liverymen to keep a daily record of boat rentals made to
fishermen.

2. Visit all cottage residents and ask them to keep a record of
the number of fishing trips made each day by membsrs of the family or
their guests.

3. Using the intensive lake creel census blenk (Figure 1), fill
out the following: (a) number and sex of anglers (one card for each
party), (b) time of day spent fishing, (¢) city and state of angler's
residence, (d) number and kﬁhd of fish caught, (e) kind of fishing
done, (f) kind of bait used, and (g) date fishing was done. This in-
formation to be collected by & random sample based on reports made by
anglers at the end of their fishing trip.

L. Make a count every tﬁo daylight hours of boats engaged in fish-
ing to determine fishing intensity as related to time of day. The days
for meking the boat count to be selected at random, and separate records
to be kept of private boats and livery boats.

5¢ In addition to the aforementioned créel census duties, the fol-
lowing observations were to be made, as time permitted, when the clerk

was not engaged in censusing: (a) take a series of vertical temperature

1
The study was made under the supervision of L. 4. Krumholz
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State.

City or Town

Date
SPECIES CAUGHT LEGAL SIZE UNDERSIZE Sex—Male Female o
Number | Av. Leth. | Number | Av. Lgth. | g ore cagged or fin-clipped fish tndisidually
Brook Trout. on back of blank.
Rainbow Trout Census Clerk’s Initials .
Brown Trout One card to be used for each fisherman m‘s )

‘" Largemouth Bass.

Bluegills Kind of Fishing:
Smallmouth Bass TCEP oo reeeeeeeeree Still Fishing?:
Sunfish, ; Boat Pueeeioeerc oo Trolling?.......
Yellow Perch

Rock Bass . ShOTE? et - Casting?...........
Pike Perch (Walleye) Bait used: Natural

Crappies {Speckled Bass)

Northern (Grass) Pike .

(Enter other kinds taken on blank spaces above)

tacted, whether or not any fish-are ca

Artificial

If taken by spear, dipnet or other means, state ¥
how . . : ‘ . Wik .
(Use otlier side of Cards fat Renm:ks)

TIME FISHED Av_”i...v...v...v...v.. .V-,-V.|-V-|-V.|-'-|-1-|-'-|-‘
i 1 2 3 4 5 (-] 7 8- e H 2
-_HRS-RM.»‘-I-‘-la‘.'.‘.|-‘.|.‘.|.‘.|.‘.|.‘-|.‘.| ‘.|.‘.|.‘

1 . Draw line through hours and quarter hours fished 50M—5-26-42 -
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Figure l.-~The intensive lake creel census blenk used at Whitmore
Lake, 1945.
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measursments at the stations established by the lake survey party of
August, 1940. (b) Make field examinations and record stomach contents
of prineipal geme fishes. Make visual estimates, by percent, of volumes
of prinecipal types of foode These examinations to be made weekly.
(e¢) Seine and observe continuonsly for young game and forage fishes
along shore. (d) Record maximum and minimum water and air (in shade)
temperaturss, the water temperatures to be taken southeast of the pub-
lic fishing site in about threeo feet of water with the thermometer on a
pole one foot below the surface.

Five boat liveries were operated on Whitmore Lake during 19L5.
Four of’these were open all season and the fifth began renting boats the
latter part of July. Each of the livery owners was contacted shortly
after the fishing season opened end the creel census explained to them,
They were requested to keep a daily record of the number of boats rented .
to fishermen. All of them agreed to cdoperate as long as their indi-
vidual records were kept secret from the other liverymen. It was noted
that none of them had a very satisfactory method of bookkeeping, and we
discussed & suitable form for doing so. After conferring with the
operators, a satisfactory system was devised which would give the livery-
men sufficient information for their files and ecreel census data for
ours, The Institute for Fisheries Resesrch them furnished free of charge
as many record cards (Figure 2) as the boat liveries could use. The
cards were picked up each week. This system was installed sametime after
the fishing season opened. In spite of their agreement to cooperate
fully with us, many of the liverymen kept poor records throughout the
season. Only one of the remntal places furnished ressonably accurate

information. Three of the five failed to use sny of the record cards.



Name

Street

Time: out in

Boat No,. Amt, pdo

Number of persons in party: Men Women

List on other side number end kind of fish caught.

Figure 2,--The form given Whitmore Lake boat liverymen for record-

ing ereel census data.
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One of the liveries made & great number of rentals to vaeationers who
did no fishing, and it was impossible to separate the fishermen renters
from the total rentals.

It developed that one to two days' time was required to contact
only one third of the eottage owners on the lake. Shortly after this
progrem began it became spparent that the records kept by cottagers
were not accurate, Therefore the time required to contect fishermen
at their cottages was not justified by the results obtained, and ths
procedure was discontinued,

Most of the fishing on the lake was done from boatg; there wes
practiecally no bank fishing. At the start of the census period, the
clerk eruised around the lake in a rowboat equipped with en outboard
motor, and as the fishermen finished fishing, motored over to their boat

or followed them in to shore to obtein their catch record)g/ Although

2

\V/Of all the various duties performed by the sauthor in eonducting this
cresl census, the most diffieult from the standpoint of public relations
was the actual contact with the fishing party. An angler engaged in
fishing usually reacted to any invesion of his privecy with a "none-
of-your-business" attitude. In addition, many fishermen resented any
interruption in their angling by someone motoring close to them and
pulling alongside to inspect their catch. In doing this a great many
remerks were heard to the effect that, "You chased the fish away," or,
"The fish stopped biting when you ceme along.” In an effort to eliminate
this undesirable praectice I obtained the creel census in a number of
cases by stopping the boat a considerable distance fram the fishing
parties and requesting that the anglers count and identify the warious
fish in their creel without any interference by me. In each of these
instances I then suggested some exeuse for handling the fish myself,

It was a rare occasion when the anglers had given a correct estimate of
the number and/or species in their cetoh. For this reason the word of
very few anglers was taken when recording eatch data., I do not be-
lieve this error on the part of fishermen wes deliberate«-it was just
that they believed a guess was sufficient information.
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there had been considerable advance publicity (in locel newspapers and
by posters placed at all principel boat landings) to make the anglers
aware that & creel cemsus was in progress, the majority were ignorant
of the whole project. This handicapped the colleoting of data because
the fishermen failed to cooperate. A great deal of time was spent in
chasing the anglers and explaining the "what" and "why" of the census.
By the time the fishermen were run down, their cresls checked, and

the census explained, twenty to thirty minutes had been spent censusing
each boat. This difficulty, coupled with the faet that most of the
fishing was done during the ewening hours and ended abruptly as derkmness
fell, made the sampling very inefficient. In order to avoid this loss
of time while gathering "completed records™ (due to the necessity of
explaining the census to each figherman), the practice was begun on
July 25 of contacting fishermen while they were fishing, explaining
the neture of the census, and obtaining records on their fishing up to
that time. By this method the clerk obtained records on fishing trips
which had not yet been completed ("pertial census") as well as records
of finished fishing trips ("completed census"). This practice of ob-
taining both "completed" and "partial" records wes continued through-
out the summer.

In a preliminery analysis of the "partial™ and "completed census"
records a significant difference was found in the catch per hour for the
twe types of censuses. Furthermore it is concluded that the difference
was a.matter of error in the "partial census" method, for reasons dise
cussed later, Therefore the present report is based primarily on the
"ecompleted census” records. There is a section devoted to a comparison

of the two census methods,
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 Counts of boats containing fishermen were made by enchoring in a
position from which the entire area of the lake could be seen. The
use of field glasses mede it possible to determine whether or not occu-
pants of distant boats were fishing. It was not practicallto attempt to
distinguish between the private and the livery boats, a practice which
would have involved motoring arcund the leke and whieh would have left
too little time for other phases of the study.

Bdat counts were made one day per week, and on successive days of
the week progressively throughout the season (most Thursdeys omitted).
The first count was made on Monday, June 25, during the week of June 20-
26, the second count on Tuesday, July 2, et seq., ending October 1.

On each of these days, counts were made at two<hour intervals--at 7:00 BeMe,
0:00 a.m., 11:00 aum., otc., to 9:00 p.m.; or at 8, 10, 12, 2, ete. to
10:00 peme The first count in the morning was made the hour following
the first appearance of fishermen, the final count for the day was the
last hour when fishermen were present or before darkness made counting
impossible, Length of fishing day was recorded as the time interwval
during which fishermen were on the lake. In additibn to the boat counts
made every two hours, meny other counts were taken at different times of
the day throughout the season. Since the only boats counted were those
engaged in fishing (trolling, casting, or still-fishing), the boat
counts are used to estimate the total fishing intensity and fish yield
for the season.

Vertical temperatures were not taken as requested in the work pro-
grem because no equipment was available until too late in the season.

A few observations were made on the food habits of sume fishes, but they
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were not extensive enough to inrclude in this report. So much time was
conduct
required to Athe census that few examinations of stemach contents were
made. Observations on the presence of young game and forege fishes in
the lake are given elsewhere in this report.
Air and water teinperatures were recorded throughout the season except

for a two<week period following theft of the water thermometer. A dise

cussion of temperature records is given later in the report.

Number snd Residence of Anglers Censused (Table 1)

In all, 1,633 fishermen were censused after they had finished a
fishing trip. Of these, 1,094 (67.01 percent) gave their residence as
Washtenaw County. The next largest group of anglers, (430, or 26 per-
cent), ceme from Wayne County. Only 53 (3.2l percent) out-of-state
anglers were recorded; Llj of these came from Ohio. Residents of 16
Michigan counties and six different states fished Whitmore Leke at some
time during the season. ~

Fishermen who gave the village of Whitmore lLake as their residemce
were included in the Washtenaw County tally. Since the lake lies partly
in Livingston County, a number of the anglers giving Whitmore Lake as
their residence were incorrectly classified as residents of Washtenaw
County when in reelity they were residents of Livingston County. When
collecting data, the clerk asked anglers their eity and state of resi-
dence. Consequently, it was impossible to separate the angling records
of people who lived in the Livingston County part of the lake from those
inhebiting the Washtenaw side,

It will be interesting to note in subssequent censuses what pro-

portion of the anglers came from Wayne Countye. During most of the

time this census was conducted, gas rationing wes in effect, a factor
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Table l.,--Residence of Anglers Based on Percentage of Total.

State or Michigan Complete Partial
county of residence census census
Calhoun Oel 0.0
Genesee 0.1 0.3
Huron 0.0 Ood-l.
Ingham OQLL 0.1
Jackson 043 0.2
Kalamazoo 0.1 0.04
Kent Ol 0.3
Lenawee 0.1 0.0
Livingston 0.0 0.1
Mackinac 0.1 0.0
Monroe 0.6 0.8
Muskegon 0.0 0.0L
Oakland 1.0 1,23
Ogemaw 0.% 0.l
Saginaw 0.0 0.1
Ste. Clair 002 0.2
St. Joseph 02 0.1
Shiawassee 0.1 0.0
Washtenaw 67.0 6543
Wayne 2643 28,5
Illinois 061 0.1
Indiana 0.2 0oLy
Kentuocky 0.1 0.0l
Louisiansa 0.0 0.1
New Jersey 0.1 0.0L
New York 0.0 0.04
Ohio 2,0 1.9
Pennsylvania 0.1 0.04

Unknown se s 0.l




which mey have forced a greater than usual number of Wayne County ang-
lers to fish Whitmore Lake because their driving range was limited te

& few miles from home,

Sex of Ang}ers

Of the 1,633 anglers contacted throughout the season, 78.5 percent

(1,261) were men and 21.5 percent (352) were women.,

Fishing Methods and Baits Used by the Anglers

Date are awvailable for 1,390 anglers on their fishing methods.
This figure represents 85.1 percent of all anglers contacted in the
-7

completed census. The following table presents the data in detail:

Trolling
Still= Stillefishing, and
fishing Trolling Casting easting snd trolling ocasting
Number of 1,165 7 83 59 6
anglers
Percent
of total 8308 5.5 600 L|..2 0.)4-

et e

Data on bait preference are available for 1,393 anglers, or 85.3% per=-

cent of the total number of anglers contacted by the completed type

census. The following table presents the data in detail:

Naturel Baits& Artifieial Baitsoy
Number of
anglers preferring 1,215 148
Percent
of total 89.L 10.6

\$”Wbrms, ubs, orickets, grasshoppers, crayfish tails, minnows, and frogs.
gr 3

E’ Plugs, spoons, spinners, and flies.
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Those anglers who used a spinner with natural bait were tabulated

as using artificial bait.

Numtber, Average Size, and Species Composition of the Catech

In the completed type of census, 6,802 fish were enumerated.
Table 2 gives the percent of total for each species recorded for the
entire season.

Bluegills (5,300) made up approximately three-fourths of the
catch. The average length of 1l of these bluegills, selected at
random, was 6.9 inches. Because the number of fish measured was so
small in proportion to the total, it is doubtful whether this figure
is valid.

The yellow perch was the second most abundant panfish in the
anglers' catches. It constituted 11,2 percent (772) of the total.
Sixty-soven fish of this species were measured. Thearr average length
was 6.8 inches. The number of yellow perch measured may have been too
small to give a very acocurate average. However the low, measured,
average size was consistent with fishermen's reports of small average
size for this species in Whitmore Lake.

The prineipél game species of large size encountered during the
census were the largemouth bass and the northern pike. During the
entire census 161 largemouth bass (2.3 percent of the total) and L5
northern pike (0.7 percent of the total) were recorded. Measurements
were maede of 66 largemouth bass and 39 northern pike, to provide
average total length figures of 12.7 and 19.8 inches, respectively.

Other species represented in the completed census together with

the percent of the total number are as follows: Bullheads, 2.5 percent;
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Table 2,--Species composition of the cateh for the completed type of census.

~ Large- omall- War-
mouth mouth Blue- Yellow Pumpkin. Black Rock Northerm  Bull- mouth
bass bass _gill perch seed erappie bess pike heads bass
Number 161 17 5,306 772 202 77 133 L5 173 é
Percent
0.1

of total 2.3 0.3 77 «0 11.2 209 1.1 109 007 205
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pumpkinseeds, 2.9 percent; rock bass, 1.9 percent; black crappie,

1.1 percent; smallmouth bass, 0.3 percent; and warmouth bass, 0.1 percent.

Total Weight of the Fish Recorded in the

Completed Type of Census

Only & few of the fish seen in the completed census were weighed,
and these figures were not used in the estimated total weight calcu-
lations. A rough estimate of the total weight is derived by using the
size distribution of the Whitmore lLake fish which were measured, to-
gether with average length-weight data for these species as given by
Beekman.‘y Lengths of Whitmore Lake fish were grouped in frequency
classes a8 follows: 20 mm. classes, northern pike; 10 mm. classes,
largemouth bass, smallmouth bass, and erappie, 5 mm. classes, bluegills,
pumpkinseeds, yellﬁ perch, and rock bess. The total weight of all
fish measured was computed by using a weight velue corresponding to the
mean of each length class. The total weight of all fish recerded in
this type census was calculated by direect proportion, aséuming thet the
measured sample was representative. From genmeral observations on the
size of all fish seen during the census, it is believed that the
measured samples were fairly representative. In the case of the bull-
heads, and warmouth data on length-weight relationship have not been
summarized by Beckmen. The weight of these fish was estimated, by
reference to records in the I.,F.R. files.

The estimated total weight of the 6,892 fish recorded in the com-
pleted type of census is 1,97l pounds. The total estimated weight for
each species is as follows: Largemouth bass, 226 pounds; smallmouth

bass, 27 pounds; bluegills, 1,273 pounds; yellow perch, 11l pounds;

Vv

W. C, Beckman, I.F.R. Repert No, 1065
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pumpkinseeds, 62 pounds; black crappie, 4O pounds; rock bass, 38 pounds;
northern pike, 82 pounds; bullheads, 11% pounds; and warmouth, 1 pound,
The above method of caleculating totel weight of fish fram Whitmore
Lake has saveral sources of error, as follows: The number of length
measurements was relatively Smali. The Whitmore Lake fish might have
a somewhat different length-weight rélationship from the state-wide
average. Table 3 gives the total number of fish recorded, number mea-
sured, number measured &s percent of total number recorded, aversage
total length by species, estimated total weight of all fish censused,

and the mean calculated weight for each species in the completed census.

Length of the Fisherman Day and Total Hours

of Angling Censused

There were L,548.5 hours of angling recorded ia the campleted

census. The average fisherman spent 2.79 hours per fishing trip.

Fishing Intensity and Fishing Success at

Different Times of Day

For hourly variation in fishing intensity the completed census
records were analyzed on & basis of 3-hour periods: 9:00 a.m. =
12:00 p.m., 12:00 p.m. - 3:00 p.m., etc. There were so few anglers
fishing from 12300 a.me to 9300 a.me that this interval was considered
as one time period. The 3-hour period was selected as closely ap-
proximating the average length of the fisherman day (2.79 hours).
By this method the fishing intensity at different times of day (ex-
preséed as percent of total anglers) is as follows: 12:00 a.m. -
9300 a.m., €,0 percent; 9:00 a.me = 12:00 pene, 16,2 percent, 12:00 p.me -

3:00 pem., 4.5 percent; 3:00 pom, - 6300 p.m., 12.0 percent;
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Table 3.--Total number of fish censused, number measured, percent of total measured, average total length,

estimated total weight of fish measwred, total estimated weight of all fish censused, and mean

calculated average weight of Whitmore Lake fish, 19L45.

Estimated total Total estimated

Total number Porocent Average weight of fish weight of all Mean calculated

of fish Number of total total measured fish censused average welight
Species recorded measured measured lengtﬁy (pounds ) (pounds) (ounces)
Largemouth bass 161 58 36,02 13.5 779 226.0 21.8
Smallmouth bass 17 6 3543 13.2 8.5 27.1 22,
Bluegill 5,306 113 2.1 6.9 27.1 1,273.2 3.8
Yellow perch 772 67 847 70 9.6 111.5 2.3
Pumpkinseed 202 13 6., 7.1 340 62.1 L9
Crappie 77 9.1 9ely 3.7 Loy 8oLy
Rock bass 133 6 Le5 7.2 1.7 38.3 L.6
Northern pike L5 39 86.7 19.8 732 82.2 30,0
Bullheads 173 15 8.7 10,7 cee 113.5%/ .se
Warmouth 6 ooe cos oee vee 1.5%/ ceo
%VComputed from empirical data.
\€’Complete data on length-weight relationship lacking.
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6:00 poms = 9300 pome, 39.3 percent, 9:00 p.me = 12300 a.m., 12.0 percent.
Since the date were analyzed by sorting the census cards into boxes
labelled with the time period, there was some overlapping because all

the anglers did not begin and stop fishing within a selected period.

In this case the anglers were assigned to the period in whieh they had
done most of their angling. Date on those fishermen who fished through
several periods were discarded.

Because there were considerable overlapping and some discarded
data, the validity of the th?oe-hour method was tested by using a more
sensitive one~hour method which classified all the time spent fishing
by every angler. In the cne-hour method the sum of the number of anglers
fishing in any one hour was obtained. In order to compare the two
methods the one<hour data were lumped into corresponding three-hour
totals, The greatest error in the three-hour method océurred for the
6300 peme = 9300 pem. period where the three-hour method gave a higher
percentage of anglers fishing (Table L), The amount of difference is
probably not significant,

summarized

The date on distribution of anglers throughout the day arg4frqm
the completed creel eensus cards, and their accuracy is dependent upon
a constant proportion of the anglers being censused throughout the
day. The best check on this question is derived from the boat«count
data, which are a direct measurement of all fishing. The boat-count

three-hour
data, obtained on an hourly basis, were lumped intoAFime intervals
for a comparison with the census data on distribution of anglers

(Table l3), Inspection of Table L shows that there was little dif-

ference between the three technigues used in determining the distri-

bution of fishing intensity during the average day.
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Table lLi.--Fishing intemsity at different times of day (expressed as

percent of total anglers).

e

12:00 a,m,.= 9100 a.me= 12:00 pome=- 3300 pem.- 6300 peme= 9100 pPomow
9:00 a.m, 12:00 p.m. 3:00 pem. 6300 p.m. 9100 pems 12300 a.m.
Three<hour |
period 6.0 1602 1’405 12.0 3903 12,0
One<hour
period 902 lh,o? 16.14. 12.8 31.9 1500
Boat=-count
data L5 1.3 11.9 16.6 36.1 16.6
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FPigure 3 illustrates the fishing success in terms of ecateh per
hour for the different time groups. The trend of the average catch
per hour agrees somewhat with the fishing intensity. The conclusion
‘might be drawn from this agreement that the fishing success on an
average day grew better as the fishing pressure increased. On the
other hand, if the anglers were aware of a better fishing time, the
majority of them would fish then. At any rate the greatest amount
of fishing was done when the average eatch per hour was highest.

The Number of Unsuccessful Anglers, Fish

Per Fisherman, and Catech Per Hour

Approximately 23 out of every hundred anglers caught no fish at
all, The unsuccessful anglers fished, on the average, 2.4 hours while
the fishermen who eaught one or more fish spent 2.8 hours on the lake.
Apparently the fishermen catching some fish were induced to stay longer
in hopes of adding to their ecreel.

In oreel census work there is always the critieism that fluctua-
tions in the average catch per hour from week to week throuwghout the
soason do not reflect the quality of the fishing, but are dus to changes
in the skill of the angling population. If the same anglers fish =
lake throughout the season, the proportion of unskilled anglers remains
constant, and other things being equal, any change in the average cateh r
per hour sumearized weekly, bi-monthly, or monthly will be directly due
to changes in the fish population which eontribute to successful or un-
successful angling. However, in Whitmore Lake the angling population
was in a continual state of flux due to midesummer immigration of
resorters, It might be logical to assume that those anglers who are
more familiar with the lake, its fishing grounds, and other factors

which make for a suecessful fishiﬁg trip, have a definite influence
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towerd increesing the cateh per hour. The opposite effect on the catch
per howr is expeocted from resort people who are handicapped by lack of
knowledge of the factors which contribute to successful fishing. Conse-
quently, the author presents the following evidence that the immigreting
resorters had little effect in bringing about the observed fluctuations
in the average weekly catch per hour. |

That the resort people were the cause of the weekly oscillations
of the catch per hour was suspected when & test of correlation was
mede between the average weekly cateh per hour and a corresponding
weekly peréent of unsuccessful fishermen. The fact that as the percent
of unsuccessful anglers in any one week increases or decreases, the
cateh per hour will decrease or increase, respectively, goes without
saying. However, it does not answer the question as to whether or not
the chenge in the cateh per hour is due to a difference in the fishing
quality or to en increase or decrease in the number of unskilled anglers
fishing the lake. At any rate the correletion between the average
weekly catch per hour and the percent of’unsuccessful fishermen for
16 corresponding weeks weas -0.75L, & value which is much greater then
the lowest (0,623) required for significance at a 1 percent level ac-
cording to Fisher (1SLL). It is to be noted that the correlation
coefficient obtained was negative. In other words, as the percent of
unsuceessful fishermen became greater, the catech per hour for a corres-
ponding period grew smaller. As mentioned earliser, these computations
merely confirmed an obvious condition. In order to arrive at scme con-
clusion as to which factor--an inoresse in the number of unskilled
fishermen or a change in the quality of the fishing-«caused the ups

and downs in the average weekly catch per hour, the following deductions
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weore made. It was assumed that members of the local resident angling
population were more accurately testing the fishing quality of the lake
because they had advantageous knowledge of the most suceessful baits,
location of fishing grounds, and other features of the lake whieh put
them in a favorable position to cateh fish if the fish were at all in-
clined to take & hooke The average non-local resident, on the other hand,
| lacked this helpful information and aceordingly might be expected to be
more likely to return home with an empty creel. Therefore, if the
average catch per hour changed from week to week in accordance with the
relative abundance of local resident fishermen, a significant positive
correlation between the cateh per hour and percent of loeal fishermen
would indicate that the less-competent, nen-local fishermen were causing
the average weekly catch per hour to wacillate throughout the season.
The anglers who were considered to have the prerequisites necessary
to qualify as local resident fishermen were arbitrarily designated as
those who resided in Washtenaw County. It was not considered necessary
to sort out and tabulate the number of anglers who gave their residence
as Whitmore lLake alone, because most of the people who came from
Washtenaw County fish the lake regularly and are acquainted with fish-
ing conditions there. The correlation coefficient derived by compering
the average weekly catch per hour with the corresponding weekly number
of fishermen residing in Washtenaw Coumty expressed as & percent of the
total anglers censused each week was & positive 0.259. According to
Fisher (19Lk) a figure of at least 0.497 for a 5 percent level must be
obtained to indicate a significant correlation. In other words, the
correlatien between catch per hour and percent of lcecal anglers was
not significant. The conclusions are that the proportion of non-local,

unskilled fishermen to loeal, skilled anglers remained relatively
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constant throughout the season, and that changes in fishing quality
from week to week were not due to weekly changes in the relative pro-
portion of skilled anglers, but to some other factor or factors.

Although the effect of & varying number of unskilled anglers using
Whitmore Leke during the summer of 19L5 wes not potent enough to exer-
cise & significant influence on the validity of the average weekly
cetch per hour as a test of seascnal changes in fishing quality, such a

conceivably
cenditionfeight oceur in subsequent yeare and on other lakes. For this
roason some improvements in the evaluation of skill in angling, either
by direct or indirect methods, are desirable, in addition te the
present method of reecording residence. Knowledge of the particuler
water, amount of experience in fishing, and skill in the use of tackle,
etc., should be considered,

The catch per hour statistie is one of the most important features
derived from creel census data. Theoreticelly it is the index to
engling success and therefore a meassure of the faectors controlling the
yield of fish fram the lake to the fishermen's creel. From it are
drewn conelusions on the success or failure of stecking policies,
menagement progrems, and estimates of the game fish productiomn, to
mention some of its more important uses.

The mathematical walidity of the cateh per hour figure depends
upon the condition that either an entire sample or an adequate randmm
sample of all the fishing on a body of water be teken. In the author's
opinion, the Whitmore Lake creel census was conducted in a manner which
qualifies the dete as being a random semple (see introductory section
desceribing methods). Whether the data provided an adequate sample of
the entire or parent angling population is not known. An "adequate

sample" meens simply thet a sufficient numericel proportion of the
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parent angling population has been censused to insure that the summarized
data accurately depiet the whole. The "sufficient numerical proportion®
in turn depends upon the size of, and the amount of veriation within,

the parent population. For example, a larger proportion of the fisher-
men need be censused on a lake which in a season was visited by ten
thousand anglers whose catch per hour exhibited a large deviation from
the mean, then from a lake fished by twenty thousend anglers whose

catech per hour hed little variastion from the mean.

Mhile it is not possible to prediet the characteristics of the
angling population on any particular lake before starting & census, it
seems possible that a table giving the percent of the total fishing
population necessary tc sample for various combinations of fishing ine
tensity and deviations could be prepared. Complete creel census data
already in the Institute files probably could be used to prepare the
table.

Then the first step in conducting a creel census for a new lake
or for a new season would be to place several trained cemsus clerks
on the lake for one or two weeks to begin the work. A erew large enough
to teke suffieient recerds for the most extreme econditions would make
the earliest records velid. Some system of analyzing the first one or
two weeks'! census records quickly would accompany this programe. These
records and the use of & method for estimating the entire fishing in-
tensity during the period would place the lake at a certain level in
the table mentioned above. The table would indicate what prepertion
of the angling must be sempled to give valid statistics. The number

of eensus clerks could then be reduced to the number able to take the

required number of records.
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The following example illustrastes the use of the above technique:
A given lake, to be censused, lies within easy access to a city of
75,000 people. Consequently, the fishing intensity is expected to be
high. A routine investigation of the number of cottages and boat
liveries prior tc the start of the census reveals that facilities are
available for a potential 200 fishing trips per day. This estimate is
based on the observations and is set very high. Part of cur estimate
is based on information obtained by talking with a local sportsmen's
group, the boat livery owners, and interested residents on the lake.
We then discover that our table, listing the percent of total fishing
which must be sempled, indicates that a 50 percent sample will give
valid results regardless of the deviation of the eatch per hour where
the fishing intensity is at least 200 fishing trips a day.

It is assumed that each census clerk can obtain records for 50
fishing trips a dey, and five clerks are assigned to the lake. Thus
we have set the estimated number of fishing trips high and assigned
an extre men to take care of any unforseen inerease in the fishing
intensity.

The ereel census records are summerized at the end of a week's
time. The mean catch per hour per angler is calculated and the standard
deviation computed. At the same time the census clerkes have measured
the fishing intensity by some approved method,

The week's summary indicates that the standard deviation of the
average catch per hour per angler is low. The fishing intensity is
less than the original estimate by 100 boats per day. Referring again
to our tables we may find that for a lake having a fishing intensity of

100 boats per day and a low standard deviation in the cateh per hour
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per angler, only 20 percent of all fishing need be sampled. Since any
one of the clerks is capable of censusing more than 20 boats a day, the
other four men can be transferred to some other lake.

The author realizes that the method outlined above is a mere
skeleton procedure for such a program. There are errors which are
not aceounted for, particularly in regard to adjusting the amount of
coensusing to fit seasonal changes in the intensity end quelity of fish-
inge It will also be difficult to obtain data from different lakes
having different deviations in the catch per hour on whiech to base
our tables. However, some of these difficulties can be overcome by
using a statistical approach to the problem. The foregoing sugges-
tions apply only to the intensive type census and sre intended to place
the value of this method out of the "assumption™ stage and onto more
solid ground. At the present writing a great deal is "assumed" about
the quality eand quantity of sampling required for an intensive census

where it is possible to obtain only part of the reecords of all fishing.

The Catch Per Hour

The catch per hour, based on all the hours of fishing and the total
fish caught for the season as recorded in the completed census, was
1,52 fish per hour. The number of hours fished, total number of fish
caught, the catch per hour, and the length of the fishermen day for all
the anglers censused are summerized by weeks in Table 5.

Some completed creel census data are available for the fishermen
using Menning's boat livery. These fishermen were mostly non-local,

i.e., from outside of Washtenaw and Livingston counties. The following
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Table 5,--Total hours of angling, number of fish and anglers censused, weekly average catch per hour, and

weokly average length of the angler-day for the completed and partial type of censuses,

Length

Number snglers Hours of Total fish Catoch of angler-

censused angling census _recorded ___per hour day (hours)
Perlod Complete Partial Complete Partial Complete Partial Complete Partial | Complete Partial
June 25-June 30 189 Xyl 617 075 XX 965 ese 1.56 eve 2.75 eece
July l-July 7 194 oee 629,50 ove yyn ves 1.23 eee 3,25 voe
July 8-July l).l. 137 cen LI.].O.SO X 591 cee loul. Xy 3000 eee
J\le 15-Ju1y 21 62 see 17)4-075 soe 280 (XX 1060 ceo 2081 eee
July 22-July 28 121 Th 30%3.25 1,3.50 |  L28 187 ledil 1,30 2.51 1.9L
July 29-August L, 121 359 310,75 585.25 155 Thly 146 1.27 257 1,63
August S5-August 11 52 210 139,00 407.00 172 L33 © o le2h 1,06 2,67 .94
August 12-August 13 101 Lob 279.75 966400 LB9 1,272 1.75 1.32 2.43 1.95
August 19-August 25 119 313 288,00 525.75 Lia 596 1,53 1.13 2.38 1.68
August 26-September 1 117 313 330.75 502,00 L55 528 1.38 1,05 2.83 1.60
September 2-September 8 169 1438 L62.50 768,50 922 1,165 1.99 1.52 2.7h 1.75
September 9-September 15 89 191 231,50 335,25 ur7 519 2,06 1.55 2,60 1,76
September l6-September 24 80 140 175,50 236.00 303 ing 1.73 1.77 2.19 1.69
September 23-September 29 3l 76 68,50 128,50 113 91 1,65 0.71 2,01 1.69
Septamber 30-October 6 2l 15 69.25 20.00 17 L 0.25 0.20 2.89 1.33
October 7-October 13 22 51 55+25 85.25 10 19 0.18 0,22 2.51 1,67
October ])4 2 10 2.00 10075 XX : 3 0,00 0.28 1,00 1‘07
Total ,633 2,686 L,548.50 L,713.75 6,892 5,980 1.52 = 1.27 2.79 1.75
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date are considered insufficient to be anything but suggestive in
nature. The table below lists the average catch per hour by weeks
for Menning's data and for the completed census records.

Manning's Boat Livery Completed census

Date catch per hour catch psr hour
August 12 - 18 0,53 1,75
August 19 - 25 0sL47 1.53
August 26 - September 1 0437 1.38

A test of correlation between the above weekly average catch per
hour figures resulted in e correlation coefficient of 0.968. The co-
efficient is significant at the 5 pereent lsvel but falls short of
attaining importance at the 2 percent level, indicating that such a
correlation is due to & significant relationship nineteen in twenty
times. While the data are few, the relationship is suggested that all
the anglers, no matter how unskilled, reflected the fishimg quality in
the average weekly cateh per hour. In Manning's data, 945 hours of
fishing were recorded; the number of howurs in the completed census
for this three-week period was 898.5. The number of anglers censused
was: Manning's data - 21li; completed census - 337.

Six resident anglers cooperated sincerely and kept detailed
records of a large share of fishing from their cottages. In the
author's opinion, some of the unsuccessful fishing trips were not
recorded, Consequently the information presented may be criticized
because of this error. The amount of omitted fishing is not con-

sidered very great. Their creel data are azs follows:
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Fisherman Fisherman Fish per
Angler trips hours Fish hour
A 35 87.00 351 k.03
B 25 9775 257 2.81
c 23 52,00 13 2.75
D 25 68,25 179 2,62
E 31 149.00 L4180 3422
F 8 30,00 10 0.33

Angler "F" fished with fly and bait casting only. The others spent the
majority of their time still fishing. Not enough information is availa
able to make a corrslation between the average weekly catch per hour
achieved by these anglers and that for all anglers in the completed
census. The catch per hour attained by these anglers was very high in

comparison.to all the anglers. In contrast, fishing from Manning's

)

Boat Livery was very poor. <The latter, however, did reflect a sli
correlation with changes in the fishing quality for all the lake during

a three-week periods

The Average Catch Per Hour Per Angler

In most oreel census studies, average catch per hour over a given
period has been calculated by lumping all fish caught and dividing by
the total hours fished, By this method no record of th? distribution
(and degree of variation) of individual fishing quality:;btained,‘with-
out which it is impossible to make statistical comparisons between

averages, Furthermore, it is impossible to judge the significance of
the difference between means unless this difference is very great.

the logical procedure is to analyze the variability of the ereel census

data either on (1) the basis of the average catch per hour per angler,
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(2) the average cateh per hour of angling, or (3) fish per angler per
trip. There is an important question of deciding which of the three
methods should be used in analyzing data from future creel census
prograﬁs of the Imstitute.

Figure L illustrates the frequency distribution of the cateh per
hour per angler in the completed census for the entire season. The
range was from O to 19 fish per hour per angler, and the mean was 1,68
fish per hour per angler. Of all the anglers, 61.3 percent had poorer
than average luck; 3L4.9 percent did better than average; and 3.8 per-
cent fell within the range of average fishing,

It will be noted that the average catch per hour for all angling
hours was calculated as 1,52, whereas the average catch per hour per
angler for all anglers was 1,68, The difference between the two is due
to the fact that the second figure is en average which is unweighted
on the basis of angling time,

Some additionel characteristics of the angling population became
apparent when the catch per hour per angler was computed. Figure 5
depiets the distribution of the length of the fishermen's day and the
cateh per hour per angler for the oorreéponding fishing time. The
majority of anglers who had better than average luck fished between
0 - 2,95 hours per trip. The anglers who fished longer then this had
poorer than average luck, with the exeception of 15 anglers who fished
eight to nihe hours apiece and did better than average.

The faot that a longer fishing trip was less successful than a
shorter one may be due to either one or both of two factors. It was
previously pointed out that fishing success varied throughout the day.

An angler fishing several hours probably had varying success (in terms
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of eatch per hour) throughout his fishing trip. Since there were only
two periods in the day when fishing was above average (9:00 a.m. =
12:00 noon, 1.7k fish per hour; and 6:00 p.me = 9300 pem., 1.97 fish
per hour), end these periods 6 hours apart, the chance that an angler
fishing longer than 3 hours would hit two periods of better than averw
age fishing is unlikely. This factor explains why the 15 anglers who
fished 8 to 9 hours had above average luck. They fished through the
two periods of good fishing mentioned above. The intervening periods
of poor fishing (or no fishing) failed to drag their catch per hour
below average. Those anglers fishing less than eight hours and more
than nine, probably fished through more periods of poor fishing then

good. Consequently, their ecatch per hour wes lowered below average.

The Quality of S¢ill Fishing;gith Certain‘gzges of Lures

The still fishermen who used worms, grubs, crickets, and other
natural baits (exclusive of minnows) caught 78.2 percent of all the
fish observed by the completed census while fishing only 63.5 percent
of the total time recorded.

The catch per hour figure for this class of angler was 1.87 for
the seascn. The fishermen engaged in all ether types of angling
caught 0.90 fish per hour. TFigure & illu#trates the cateh per hour
by weekly periods for the still fishermen in comparison to the catch

per howr for all fishing,

The Relationship of Air and Water Temperstures to Fishing Success

Beginning June 30, observations on the maximum and minimum water
temperatures were made daily until October 1, except for a 2-week

period when the water thermometer was stolen {September 1 - 15) and
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5 days when the clerk was ili. Altogether there are records for 13
weeks. All temperatures were recorded as degrees Fahrenheit.

No data are available for maximum or minimum air temperatures
after August 25, The air thermometer was used to take water tempera-
tures when the water thermometer was stolen.

A test of correlation between the average weekly catech per hour
and the average weekly meximum water temperature resulted in a positive
eorrelation coefficient of 0.612, The correlation coefficient between
the average weekly minimum water temperature and average weekly catch
per hour was & plus 0.568., Both of these figures are significent at
the 5 percent level. Apparently fishing success at Whitmore Lake was
connected with surface temperature. As the water temperature in-
creased, the fish bit better. When the water temperature dropped, the
rate of catch decreased; average weekly surface temperstures and
catch per hour are shown in Figure 6.

The correlations between average weekly maximum or minimum air
temperatures and average weekly catech per hour were not significant,
The correlation coeffieiept was greater for average weekly minimum
air temperatures then for the average weekly maximum air readings.

Fo relationship between air temperatures and catch per hour is indi-

eated.

Estimated Total Fishing and Catch for the Season

One of the more important functions of the ereel census is to
arrive at an estimation of the total cateh from a body of water. Where
it is possible to obtain records from all the fishermen using a lake,
the total number of fish recorded in the census is the total yield,

However, for a census which samples only a part of the total fishing,
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some method of estimating all the angling is neeessary. The method
used in this census wes based on a number of boat counts mede every

2 hours 1 day each week up to September 22 (after which it was possible
to conteet diresctly most of the fishermen). In addition, a good many
other boat counts were made at other times throughout the day on speci-
fied boat-count days and on other days (See table 6 for boat-count
schedule). All boat-counzz;;e then tabulated on an hourly basis., An
average value of all counts was then computed for each of these hour
periods., The average fishing intemsity in boat-hours per day was then
figured as the total of the hourly averages.

No boat counts were mede on days of adverse weather conditions.

On such days the fishing intensity, on the average, was approximately
2 or 3 boats per day or less, Since only a few boat-count days (2-hour
schedule) were involved during the season, the inclusion of such bad-
weether days would have distorted the picture of the actual fishing
intensity. For the period following September 21 it was estimated that
90 percent of all angling wes included in the completed census. The
total of normal fishing days was then ccmputed by subtracting the total
number of days (1%.5) of adverse weather conditions and the number of
days (22) remsining in the census after September 21 from the total
number of days (110) in the cenmsus periode This left a total of The5
days when the fishing intensity was more or less normal.

Total fishing for the period from June 25 to September 21 was
calculated as follows: The average daily boat hours of fishing totalled
346.0. This figure multiplied by the average number of anglers per
boat (2.0, determined from records of all boats contacted) yields an

estimated 692 angler-hours of fishing each day. The total angler-hours
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Table 6.==Celender showing dates on which boat-counts were made.

Mondey Tuesday Wednesday Thursday Friday Saturdsy Sunday Total
June (25)+ AP 26 A 27 28 29‘ 30 see see
JUly se s ces see soe vee sen 1 sos
2 P (3) PL+ ° 5 P 6 P7 P8
Pg ° 10 (11) ° 12 ° 13 ° 1l 15 RN
16 17 18 (19)++ P 20 P 21 P 22 cos
P23 ° P2 Pe 25 26 (27) 28 P 29 see
P30 31 v es L ] LK *s 0 L N ] o e
August .o .ee Al P2 P3 (L) PA 5 cos
AP 6 P7 P8 9 P2 10 P11 - (12)
(12) ° 1 15 16 17 P 18 P 1S
A 20 (21) p° 22 P 23 P2, PA25 P 26
27 28 e (29)""* 30 51 LN ] LN ] soe
September soe e ses sv e ees 1 2 e
3 L 5 (6) 7 8 9
A 10 11 P12 P 13 () ° 15 16
17 18 19 20 21 (XX X o0
Total 13 13 13 13 13 12 12 89
Total days of . »
no fishing 2 2.5 I 2 2 2.5 0.5 15,
Total number deys when
only a few boat counts
were made L L 5 3 5 5 6 32
Total number deys come
plete boat counts made 2 2 1 1 2 1 1 10

Holidays
Days of little or no fishing

+
-+
LS R B

No boat count made

Boat counts scheduled

1/2 day of little or no fishing

Days when only a few boat counts were mede
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of fishing is then calculated: 692 x 74«5 = 51,554 hours of fishing.
The estimated yield of fish equals the total estimated hours of fishing
x the average catch per hour: 51,554 hours x 1,52 fish per hour =
79,909 fishe TFor the final period of the census, September 22 teo
October 14, a total of 140 fish was recorded, estimated to represent

90 percent of all fish (calculated as 156) caught during this period.
The total for the period fram June 25 to October 1l, inclusive, was
79,909 plus 156, or 80,065 fish. The number of fish taken during the
13,5 bad-weather days during the summer undoubtedly was an insignifi-
cant addition to this total,

The production in pounds of fish is derived by calculating the
weight of the fish caught up to September 22, This figure is esti-
mated as 1,786.9 pounds, and since it is the estimated weight of the
fish censused up to September 22, the weight of the total estimated
number of fish removed from the lake is obtained by dividing 1,786.9
pounds by 8.4l percent, (the estimated percent of all angling hours
contacted). The caleulated weight of fish removed from the lake was
21,171 pounds., The weight of the fish removed after September 22 is
estimated (by the method described above) to have been 37 pounds.

The total caleulated weight of fish caught during the season is
21,208 pounds. Since the lake is 677 acres in area, the total season's
estimated production of fish is %1 pounds per acre.

There are two considerable sources of error in the above estima-
tions. PFirst of all the number of boat counts made seems hardly suf-
fieient to show an adequate picture of the fishing intensity on which
the whole estimation depends. It is felt that the average number of
boat-hours of angling per day was more nearly 200 to 300 hours, Esti-

mates of the production based on the latter figures would be 18.1 pounds

to 27.2 pounds per acre.
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It is indeed unfortunste that the wvalues for the total estimsted
production cannot be given with more certainty. The method of estimating
the totel fishing intensity has had no prior test to determine the fre-
quency with which the boat counts should be made in order to give walid
results, This information is readily available from creel census data
in the Institute files and can be tested as follows: the creel census
data from a lake which has had a reascnably complete sampling should
be useds It is assumed that a man is on the lake counting boats every
hour, Each creel census blank represents one or more anglers fishing
on the lake. The blank also indicates what time the angler or anglers
were on the lake., Then for each hour on the hour we tally his fishing
time on & data sheet. This is done for all the census records aveil-
able that day. The next days' data are treated the same. For example,
the records aré sorted out by days., The first creel census card picked
up indicates that one angler fished from 7 a.me till 1 p.m. We put
ourselves in place of the man ocounting boats on the lake. ﬁur boat
count will be made beginning 15 minutes before the hour ané stopped
before the hour or until all boats are counted. This angler will then
be tallied as seen fishing at 8 a.m., 9 a.m., 10 a.m., 11 a.m., 12 noon,
and 1 pem. A total of 6 hours fishing is recorded in the boat count. In
this hypothetical case the amount of fishing tallied in the boat count
agrees perfectly with the amount of fishing the angler actually did.

Of course, if the angler had stopped fishing at 1:30 p.m. our estimeted
fishing time of 6 hours would have been one-half hour less then the
actual time fished. If there are a large number of anglers fishing
each day, the amount of time underestimated will probably be balanced
with a reasonably equal amount of overestimated time. We can only dis-

eover this by conducting such a test. It is possible that & boat count
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every 2 hours or even once each 3 hours will give adequate results.
The average length of the fishing day will no doubt govern this pro-
cedure. If the average length of the fishing day is 1.5 hours on a
particular lake, the smount of error in making a boat count once in

% hours may be beyond the limits of producing good estimates.

Seasonal Variation of Angling Imtensity

and Number of Fish Caugﬁi

The number of anglers censused eack week of the season does not
reflect the true variation of angling intemsity for different weeks
of the census. During the first half of the census period the clerk
spent considerable amount of time away from the lake while contacting
cottage owners. As mentioned previously; although only one-third of
the cottages were visited, the time required for picking up data from
the reslidents usually amounted to twc or two and one<half days per
woeeks These days were not consistently the same days of the week be-
cause it wes necessary to adjust the collecting when the cottagers
would be at home. Therefore, the census records may not be equally
reprosentative of the angling intensity for different weeks. By the
same token the figures for the number of fish caught in any week are
not representative values. The same question might be raised for the
catch per hour figures, but it is believed that no one day or even
two days were so radically different in the rate at which fish were
ceught to have made the average weekly catch per hour figure invalid,
These data are presented in Figure 7.

A Comperison of the Completed and Partial Type Censuses

In the beginning of this report it was mentioned that two types of

census records were obtained from Whitmore Lake anglers. The "partial®
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census data represent only a part of the fishing done by & party. The
"completed" census records contain all the time fished and fish caught

for each fishing trip. This is the first time a "ecompleted" and "partial®
census have been conducted simultaneously on the same lake., The partial
type census was not begun until the middle of July. A weekly sumary

of both types of census data is given in Table 5. 1In sampling the

angling population no effort was made to eensus a fishing party a single
time only., Fishing time and catch by some of the fishermen appear in
both types of census.

The differences between the results of the two types of census were
examined critically by statistiocal procedures in order to determine
their signifieanoe; This was done because the partial type of census
was conducted, for the most pari, in a manner similar to the state-wide
"General Creel Census."

A total of 980 anglers and 2,423.00 hours fishing time are re-
corded in the completed census from July 25 to October 1l, inclusive,

At the same time 2,686 anglers and l,713.75 hours of fishing were cen-
sused by the partial methed.

In the completed census 80.9 percent of all the anglers were males.
This set camprised 77.l percent of the partial census. The percent
difference is considered insignificant.

Of the 4,053 fish counted in the completed census, 84.1 percent were
bluegills, In the partial census, 5,980 fish were observed, of which
79.8 percent were bluegills. A comparison of the species composition
of the cateh for other fishes is as follows: Yellow perch, completed
consus - 7.l percent, partial census - 11,3 percent; largemouth bass,
completed census = 1,9 percent, partial cemsus - 2.0 percent. None of

these differences appears to be anything but a normel variation.
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The average length of the fisherman day was 2,57 hours in the
completed census, The average angler had fished 1,75 hours prior to
being contacted for the partial cemsus. This difference is due to the
fact that the partiasl census does not represent all the time & fishing
party spent per engling trip.

The average catch per hour was higher (1.6l fish per hour) in the
completed census than in the partial cemsus (1.27 fish per howr). In
order to test the significance of this difference between the two mean
values, each angler's average catch per hour for the two types of cen-
sus was computed. The daily or weekly average cateh per hour figures
were not used since they would give a less sensitive test, The average
catch per hour per angler was 1,93 fish for the completed census and
1.45 in the partial census. The statistie E.eamputed for these data
is 2,032, This figure is significant at the 1 percent level (t = 2.607).
The statistieal conclusion interprets this to signify that the difference
between the above mean values would be due to chance at least once, but
- no more than 5 times, out of 100 such censuses. The odds for signifi-
cance are great enough to suggest the conclusion that, for Whitmore
Lake, a partial creel census such as the general creel census would
have given a false wvalue for the quality of fishing in terms of cateh
per hour.

Since the partiel census ecatch per hour figure was significantly
low, it is assumed that the unsampled part of the anglers' fishing trips
was the more successful in rate of catch. This may have been dus to the
fact that the earlier part of any angler's fishing trip consists of
loading gear, rowing to a fishing spot, etc., which most anglers include

as part of their fishing time. On the other hand the partial census
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data may hﬁve besn collected during the time of day when fishing was
poor. A check on the percent of total anglers contacted by each type
of census for different times of the day is given in Table 7. The
relative percentages of sempling done in any of the time-periods by
either method does not differ significantly. Therefore, the latter
unsampled portion of the anglers' fishing trips not measured by the

partial census was more successful,

Fishing Calendar

Among the many devices placed before the angling public to assure
them of suceessful fishing is the well-known "fishing calendar."™ This
item consists of a simple calendar which has the outline of a fish
printed under each day of the month. Under the various dates the fish
mey be entirely black, partly black, or entirely blank. Above the
calendar is a simple statement, "Blacker the fish, better the fishing...".
On the days inseribed with a blackened fish silheouette fishing is sup-
posed te be very successful., Of course the above statement is only
relative. The fishing calendar which was examined is the product of
Grady W. Coble of Greensboro, North Carolina.

The average weekly degree of blackness was calculated by transe
lating the emount of darkened area into 2 mathematical figure. An
entirely black fish was given & wvalue of 1,0. A totally blank fish
was considered as 0.0, The intermediate forms were estimated visually.
There is probably some error in the estimates because the fish symbols
are only 3/32-inch long.

The average weekly degree of blackness was then correlated with the
average weekly cateh per hour for corresponding weeks of the census.

This ecorrelation was so low (0.0585) that no relationship is indicated (Figure 8)e
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Table 7.--Fishing success and angling pressure for different perieds
in the average fishing dey. (Angling pressure expressed

as percent),

12:00- 9:00- 12:00- %300~ 6:00 9:00-
9:00 a.m, 12:00 noon _ 3300 peme 63100 pems 9100 pum. 12:00 midnight Total
Partial census 8.2 1L.7 12.5 1.3 L8.2 1.1 100.0
Completed census 7.7 Uy 9.9 12.7 52.6 2.7 100.0
| Average catch per hour per angler
Pertial census 143k, 1.28 0491 1.20 1.76 0.66 1.b5
Completed census 0.83 1,98 1,64 1.3k 2430 0.73 1.9
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In graphing these data it was noted that the trend of the calendar's
prediction for good and bad fishing had been msde & week too soon.

When these data for a particular average week's blackness were plotted
with the following week's average catch per hour, the relationship was
quite goods A similar comparison was made mathematically except that
the last 2 weeks of the census were omitted, The correlation coefficient
between these data was 0,401, According to Fisher (194);) this figure
is not sufficiently great to indicate a significant correlation for the
10 percent level. Although the correlation of these data is not signie-
ficant, the trend of better or worse fishing is predicted by the fishing
calendar (Figure 8), The fishing calendar successfully predicted the
trend of fishing quality in 9 out of 13 weeks, but only when the fore-
cast for any one week was applied to the following wesk's fishing. The
mere fact that there is some sort of agreesment between the fishing
calendar and weekly changes in fishing quality places the device in the

position of demanding further investigation in subseguent ysars.

¥iscellaneous Observatiocns

On June 30 2 tremendous hateh of caddisflies appeared, This
emergence continued to be abundant until July 9 when the population
practically disappeared over night. A few bluegill stomachs examined
during this period were bulging with caddis pupae or larvae. Coinci-
dent with the caddis hatch the average weekly cateh per hour for the
week of July 1 to July 8 dropped fram 1.56 to 1,23 fish per hour from
the previous week.

On July 30 swarms of l-inch skipjacks appearesd everywhere just
below the surface of the lake. These juveniles generally swam about

% inches below the surfeee but when frightened went to 2l inches.
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They may have dove even deeper, but none were visible below this depth.
At the same time this phenomenon was observed, large schools of blue-
gills were seen lying almost motionless just below the surface or with
their backs out of water. A few bluegills were caught (with difficulty)
fran these schools and their stomechs examined. ¥No microscope was
available to absolutely identify the ingested food, but it is believed
that the bluegills had been feeding orn the young skipjacks. The aver-
age weekly catch per hour dropped from l.46 to 1.24 fish per hour in
the weék following this observation.

On September 25 no more young-of-the-year gamefish were seen in
shoal water. At this time experimental gill nets set in 15-30 feet
of water caught a number of 1-1/2 - 2-1/2-inch bluegills in the small~
mesh portion of the nets.

No seining was done to measurs the abundanee.of young game fishes,.
General observations made while conducting the census seem to indicate
that all young-of-the-year geme fish were fairly abundant,

A number of anglers stated that they had never taken any black
crappies prior to 1945. A few of the regular residents of the lake
mentioned that they had taken black erappies in former years but not as many as
during this summer. Most of the resident anglers I talked to believed
that this species entered the lake through the Horseshoe lLake drain

after this inlet was constructed.

Violations of Fishing Regulations

In the course of the creel census activities, },319 anglers (angler-
days) were asked to show their fish for counting. The angler-days checked
represented about one-fifth of the total for the season. Twenty viola-

tions in fishing regulations were observed. One of these anglers admitted
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on his own vollbtion that he had no licemse. The other 19 lawbreakers
had either shorter fish or more fish than are allowed by law. Only
one instance of repeated visclation by an individual wes noted.

In interpreting the above figures it must be kept in mind that
the creel census c¢lerk had mo offieial interest in or authority to

recorded
investigate violations. These 20 cases werqAFerely as & matter of
interest. Law infractions would tend to meake any total estimate on
the low side, for the clerk had no wey of knewing if an angler had too
many fish or sub-legal fish concealed.

In each instance wherse & violation was observed, the census elerk
requested the angler's ccoperation in keeping within the law in the
future. It was pointed out that the regulations were imposed in eorder
that good fishing would be assursd every angler and not the individusal,
Three of the miscreants stated that their violations were in no way
inimical to the best interest of good fishing as based on reports they
had read pertaining to fisheries management in other regions. It was
explained to them that what may be good menagement for scme lakes or
reogions may not be applicable everywhere, and that the creel census and

other research conducted by the Institute for Fisheries Research wes

testing these things.
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