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A paper by G. H. Clark given at the Fisheries meeting in Montreal last year, and 

the discussion which followed, indicated not only that there is a real need for measur

ing and interpreting the an~l er's catch, but also that past attempts in t his direction 

have been unsatisfactory. Yfuile that discussion was in progress in Montreal, crews of 

speciall1selected c.c.c. men were patrolling the shorelof several Michigan lakes, to 

contact the fishermen as they reached t he shore, and to obtain from t hem full data as 

to their day's fishing. The aim of the work was to secure as complete a record as 

possible of all fishing carried on throughout the year in these lakes. This project 

thus differed from the general Michigan creel census, which since 1927 has been attempt

ing to obtain, by the method~fepresentative sampling only, an appreciation of the trend 

, of fishing throughout the state •. 

The purpose of this paper is to indicate the method used in taking a complete 

creel census on a lake, and to show what sort of inf'orll8tion, of value or interest to 

the Department of Conservation and to anglers, can be obtained by such a census. These 

points are illustrated by the discussion of t he census taken on one of the several 

lakes where this work has been conducted, and is being continued. 

Fife Lake Creel Census 

Results of the creel census on this lake are available for a full year of fish• 

ing (December 21, 1933 to December 20, 1934). This lake is located in the upper part 

of the Lmver Peninsula of Michigan, in Grand Traverse and Kalkaska counties, approxi

mately 20 miles southeast of Traverse City. Since it is on a national highway (UoSo 

27), the lake is readily accessible at all times. It has an area of 820 acres within 

the meander line, reduced by low water at the time of the census to about 800 acres. 
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Fife Lake has a considerable amount of shoal area d d an a mo erate development of 

vegetatio!l, and appears to be mediumly rich in food. If it were possible to 

select an average Michigan lake, Fife Lake might approach it in most re spects. 

The creel census was taken by the Fife Lake c.c.c. Ca~ under the super

vision of Superintendent A. L. ~rris and Crew Foreman Erwin Moody. The Camp 

Superintendent, a technically trained man, was interested in the project, and 

was sufficiently familiar with his enrollees to place on the census-crew men 

best suited for the work. J'orema.n Moody had previously been engaged in fisheries 

work for the Department of Conservation. This personnel assured the reliability 

of the data. 

Method of Teld,ng the CenSlls 

The men were equipped with special blanks for recording the data and With 

suitable equipment for Il2asuring the fish. In winter they were further equipped 

with portable headquarters ,-a 1 shanty" which was kept in the vicinity of the roost 

heavily fished area of the lake. In Sllmmer and fall the men patrolled the shore, 

each n:an being responsible for contacting the fishernen who reached his alloted 

section of the shore. The data were obtained only when the fishermen had con

cluded the day's fishing. 

The census was taken every day from dayli~t to dark, except dur!ng the closed 

season in spring (April 30-June 25), when there was obviously no need for taking a 

census. 

Each day the imn prepared a list of the number of fishermen seen and the numer 

actually contacted. Since the lake was relatively round and since the crew was of 

ample size (numbering up to 7 men), it is assumed that all of the fisherxmn were 

seen. In the fall and winter all those who were seen were also contacted; in the 

sumner 149 records were missed, for anglers seen but not contact•d. The 35 blanks 

that were incompletely filled out or lost were added to these 149 records to give 

a total of 184 fishernen-da.ys for which full records were not available. 



CREEL CENSUS-· Michigan Department of Conservation 
CoW>ty •• ----···----··-----------F, ..,aherman'e Name___······-···-·-··-···-·-·· ----··········-··-··-······· 
T ownahl City or To"'Tl---····-···-······-·········-----····· ·····-······-·--
Lake or Stream .... ___ ? ___ _______ ..... pproxlmate Age?.--······-················· 

SPECIES CAUGHT 
LEGAL SIZE UNDt;ftSIZE 

Number Av. Leth. Number Av. Lgth. 

Brook TrouL-··-··---·•- 1----I ---1-----1-•-·······-······ 
Rainbow Trou''-----1-----1----·l----l-·······-···-·-
Brown TrouL.. ............... -f---- -1-----l····-········---1-----1 

Large Mouth Basa. ..... ·-·••l-----1-----1----·1-----l 
Small Mouth Basa- ......... ,__ __ 
Bluegills._. ___ _ 1---- ········-··- ·- ·-·····-····•··•· ·-················· 
Sunfie,>..._ _____ , ____ ···-·-·····-·-,-....--•• ··-········-···-

ye!Jow Perch.---.. ··-·-·••l-----1---- ·--·········--••J-- --1 
Pike Perch (Walleyee) _ _ . ,___ _ __ 1----1----1-----1 

Northern (Graae) Pike -· ·1----1---- 1----

-------'··-···---------.. ------------.. f-----l 

······-············-·-···············-·· - - ······-······· --·-···········1----11-

(Enter other kinda taken on blank •- aboYe) 

Date ....... ·-····---------·······•93 ....... . 

Kind of Flablnc• 

Ice?.. __ ··········--- Still Flahlng? ··---········ 

Boat?---·····--- Trolling?·········-········-··· 

Shore?·- -·-····---
Cut.Ing? ___ _ 

Number oC lines? _____ ...... _ ...................... . 

Bait (Check If only one kind of bait uaed) 

How many fiah caua:ht with wonne? .... ·-······· ·····••····· 

Minnowe? _____ ... Spinner?.----·····-············ 

Plug? ______ ...,Artificial Fly? ___ _ 

If taken with other bait, or by spear, dlpnct or 

other mean■, state how.·-··------
w-ther, ClearL---·····-·-·····Cold?·----· 

(Check) Cloudy?.--······-••·····Mild?.-.. - ...... - ... _ ... . 
Raln?._ ................... _Warm?.---·-···· 

.. T-IN_E_P'IIH __ ED-A.M. .. T • I • T • I • T • I • • • I • T • I • T • 1·•·•·•·•···•···•···•···• ·· 8 7 8 9 10 II 12 . 12 I 2 i 4 5 
________ .HIia. P.M. .. & • I • & • I • & • I • & • I • & • I • & • , ... , ... , ... , ... , ... , ... , .. 

Draw line throash houn 6abed1 donble line when flablntr waa beatJ figure to quarter boun. 
Make aeparate report; for eYery ~n flahin11, Make out report; whether fiab are aaqht or not. 

Kg. I Blank used for recording the creel oensu.s 
data. Actual eize 4x6 inches. Theae pel"
forated sheets are nade up in books of 100. 
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The titre of fishing was recorded to the nearest quarter hour; the length of the 

fish may be considered correct to the nearest half inch. 

Data Obtained 

Of the two forms of blanks eII!Ployed, the one used in t h e early period of the 

survey differed :f'rom the one shown as Figure 1 prirmrily in that it lacked the 

address and a!)proximte age of the fisherman. The form was prepared for use in the 

general creel census on lakes and streams, as well as for the intensive c.c.c. survey. 

The information obtained for each day1 s fishing includes the name, address, sex, 

a7;1d approximate age of the fisherimn: the kind, nuni>er, and size of fish caught; the 

date; the n:ethod of fishing; tb bait used; the general weather conditions; the hours 

of the day :f'i shed, and the total hours fished; also- the t1Dl9 of day when fishing was 

considered best. 

The nuni>er, kind, and size of fish were checked by the census- takers and all 

information was recorded by them. It has been learned that the average angler finds 

the blank too detailed and too conplicated, but that he is quite willing to :furnish 

the desired infornetion. 

SUID.lli!r J'ishing 

.A.11 fishing from the opening date of June 25th to September 3oth inclusive has 

been considered as sumner fishing. '!'he extenain information obtained for this 

period, mostly indicated in detail in the tables and graphs, may be BUlllll8l"ized as 

follows: 

Nuni>er .2! fishermen, lines per fisbernan, and fishermen taking~ :fish (see 

Table 1).--Censu.s returns were obtained for 2,399 fishermn-days, 1,835 for men, 

564 for women. .A. daily average of 24.5 persons fished the lake for the 98 day 

period; during the height of the fishing season the nuni:>er of fishermen averag-ed 

about 37 daily. Althou.gb. 2 lines per fishermen are legally- permitted, 93f, of the 

reports indicated the use of only 1 line (an example of the sort of fact-finding 

that should interest legislators). 



Table 1. Nuni>er of fisher~n, lines per fisherna.n, and fishermen taking 
no fish. J'ife Lake, sunmer and fall of 1934. Each fishermn 

is listed separately for each day fished. 

J.ve. lines fishermen taldn no fish 
Date rson ma.le female total 

June 25-30 103 18 121 20 1.2 22 4 26 21.5 

July 1-7 129 23 162 23 1.05 39 7 lM5 28.4 
July 8-1.4 1 g 5b 224 32 1.0 59 15 74 33.0 
July 15-21 164 25 189 24.1 1.04 47 4 51 27.0 
Jim;y 22-28 191 50 241 34.4 1.08 29 10 39 16.2 

July 29-J.ug. 4 ~ 49 264 37.8 1.05 71 8 79 29.9 
.A.ug. 5-11 54 258 37 1.09 54 6 60 23.2 
.lug. 12-18 180 79 259 37 1.09 32 13 45 17.4 
.A.ug. 19-25 82 36 118 17 1.1 22 9 31 26.2 
Aug. 26-Sept. 1 136 66 202 29 1.~ l.io 17 57 28.2 

Sept. 2-8 87 30 117 16. 7 1.06 26·' 6 32 27.3 
Sept. 9-15 83 34 117 16.7 1.~ 16 8 24 20.5 
Sept. l.6-22 45 24 69 9.9 1. 

' 
2 7 10.1 

Sept. 23-29 25 17 42 6 1.1 3 7 16. 7 
Sept. 30 13 3 16 16 1.0 0 0 0 o.o 

Totals 1.0 
October 1.22 
Novemer 1.25 1 
Totals for 

Oct. & Nov. 136 62 198 3.24 1.22 25 1 32 16.2 



A total of 578 fishermen, 24.1% of all those fishing (each day's fishing 

considered separately), caught no legal-sized fish; 466 of these were nen, 112 

were women. The percentage taking no fish varied :from about 1~ to 33~. Of all 

the reports 23.~ were for women; of those indicating no fish caught 19.~ were 

for women. Proportionately fewer women than men took no fish. Tb.ere appears to 

be very little correlation between the number of persons fishing any week and the 

nu.mer catching no fish at that time. 

Legal limit catches of bass or pan fish (5 bass, 25 pan fish), or over-limit 

catches, were indicated in less than 2'!, of the reports. Only 10 limit catches of 

pan fish and only 25 limit catches of bass (mostly of srm.llroouth bass) were rm.de • 

.A.11 limit catches except one were t~n on natural bait. No limit catches of 5 

northern pike or of 5 walleyes were ma.de. 

Nu.niler of fish, catch per ~. fish per fishermm, and average size of all 

,!!.!h (see Table 2).--The 2,399 fiahermn-da.ys yielded a total of 10,656 fish having 

an average length of 8.33 inches, caught at the rate of 1. 72 per hour. The fishermen 

averaged approximately 4.5 fish each per day1s fishing; J'ife Lake produced, on the 

average, more than 100 fish per day for the 98 day period. 

The per-hour catch as well as the total num,ers of fish tabn, varied from 

week to week. It was poorest for t he week when m:>st people fished (July 29th to 

August 4th). Since there was some correlation between the catch per hour and the 

catch per fisherrm.n, the average fisherman tended to fish for a more or less uniform 

average time without regard to his luck (also shown by Table 4). 

The fish caught had a total length of 88,828 inches (about 1.4 miles). 

Analysis of~ catch !?z. species (see Table 3 and 1ig. 2).--The 12 or 13 species 

taken, were, in the order of abundance in the catch: perch (Pe...!:9!, flavescens), 

rockba.ss (.lmloplites ru_pestris), bluegill (Relioperca mcrochira), pumpkinseed 

(Eupomotis ~bbosus), smllmou.tp baH (Micropterus dolomieu.), bullhead (.A.meiurus, 

either nebulosus or natalis or both}, largem:>uth bass (&'Dli tes salmoides), walleye 



or pike-perch (Stizostedion vitreum). northern pike (~ lucius), black cra:ppie 

PoIOO:rls sl)8.l"oides), sucker (Catostoms collDD3rsonni1), and shiner (probably Notemigonus 

crysoleucas.) The average size for any one species remined relatively constant 

from week to week as the season progressed. The per-hour catch of each species 

fluctuated from week to week but the weekly fluctuations in the per-hour catch of 

any one species was not accon:g;>anied by a similar fluctuation ih the per-hour catch 

of the other species. The four largest game fish, largemouth bass, smllmoutb 

bass, northern pike and walleye, represented 12.6~ of the entire catch. The catch of 

sma.llmouth bass totaled 992 fish, of an average length of 12.25 inches. They represented 

9.31~ of the total catch and were talren at the rate of 1 fish per 6 hours of all 

fishing. The per-hour catch was best during the first week of the season, possibly 

because spawning had recently been co~leted and the nales were feeding heavily. T'ne 

total largemouth bass catch was 294 fish, of an average length of 13.5 inches. 'Ibey 

represented 2. 76~ o-t the total catch and were taken at the rate of 1 fish per 25 hours 

of fishing. Smllmouth bass outnwd>ered the largemouths almost 10 to 3. It therefore 

appears that the lake might best be classed as a sinillmou.th bass la.kB. 

The total bluegill catch was 1,970 fish. of an average length of about 7 .2 inches. 

Tb.e bluegills represented almost one fifth of the total catch and were taken at the 

rate of approxin:ately one fish per three hours of fishing. They were biting best in 

mid.-sunmer and for several weeks during the hei€1lt of the tourist season they ranked 

first in the catch. !. total of 1,016 pumpkinseeds was taken. 'lhese had an average 

length of less t'han 7 inches, and represented 9.~ of the total catch. The catch was 

decidedly inferior to the bluegill catch in number and in catch per hour; and the 

sunfish averaged son:ewhat sm.ller than the bluegills. 

!. total of 2,129 rock bass with an average length of a].JlX)st g inches was ca:u€1lt. 

'!hey represented ~ of the total catch and were caught at the rate of 1 fish per 3 

hours of fishing. Over a third (35.~) of the fish caught were perch. They- had an 



Date 

June 25-30 

July 1-7 
July 8-14 
July 15-21 
July 22-28 
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Table 2. Nwd)er of fish, fish per hour, fish per fisherrmn, 
and average size of all fish. Jllfe lake, sumner and 

fall of 1934. 

No. of J'i.sh J'ialt Average 
fish per per size 

taken hoar angler of fish (in.) 

629 2.0 5.2 8.95 

847 2.25 a-2 8.7 
8~ 1.66 .o 8.4 
980 2.03 5.2 8.7 

1302 1.95 5.4 8.3 

July 29-.A.ug. 4 918 1.24 a•5 8.4 
Aug. 5-11 1143 1.77 .5 8.1 
Aug. 12-18 1083 1.7 4.2 7.s5 
Aug. 19-25 488 1.78 4.1 7.8 
.Aug. 26-Se-pt. 1 683 1.44 3.4 8.3 

Sept. 2-8 370 1.29 3.2 8.0 
Sept. 9-15 ~~ 1.56 4.6 7.9 
Sept. 16-22 1.9 6.7 8.2 
Sept. 23-29 208 1.81 4.5 8.5 
sept. 30 110 2.0 6.9 8.8 

Total or 
.Average 1o656 1. 72 4.44 s.33 

October 1275 2.Ii6 6.7 8.lt 
Noveni>er ]1 1.8 2•~ 1·1 
Total or 
Average for 13o6 2.43 6.6 s.o 
October and 
November 

... 
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Table 3. Analysis of the catch. Fife Lake, • su.mner and f'all of 1934 

Smllnxru.th bass La.r~mouth bass l3luedll Sunfish 
Date No. .A.ve. Per No. Ave. per No. Ave. Per No. Ave. Per 

taken size hr. taken size hr. taken size hr. taken size hr. 

June 25-30 80 12.3 .25 37 13.2 .12 67 7.1 .21 37 7.1 .12 

July i.;7 73 12.0 .19 37 13.5 .10 136 7.2 .36 4o 7.2 .11 
July 8-14 76 12.2 .14 14 15.3 .03 110 7.0 .20 62 6.7 .11 
July 15-21 86 12.1 .18 32 15.1 .07 231 7.5 .47 76 6.9 .16 
July 22-28 162 12.1 .24 19 15.1 .03 251 7.2 .38 133 6.8 .20 

July 29-Aug. 4 128 12.1 .17 14 14.3 .02 141 7.3 .19 i~ 7.2 .18 
.lug. 5-11 82 12.3 .13 28 12.2 .o4 306 7.6 .48 6.7 .24 
Aug. 12-18 60 12.3 .09 4o 12.8 .o6 346 7.1 .54 114 6.7 .18 
Aug. 19-25 25 11.3 .09 15 11.7 .05 85 7.0 .30 ~ 6.9 • 16 
Aug. 26-Sept. 1 72 11.8 .15 21 13. 7 .05 70 7.3 .15 74 6.8 .16 

Sept. 2-8 36 11.8 .13 6 12.3 .03 18 7.1 .o6 23 6.5 .os 
Sept. 9-15 4o 13.2 .12 9 12.9 .03 55 6.8 .16 24 7.0 .07 
Sept. 16-22 41 13.0 .17 12 11.4 :~ 103 7.0 .47 48 6.8 .20 
Sept. 23-29 19 1~.s .17 7 14.1 31 7.6 .27 28 6.5 .24 
Sept. 30 12 1 .s .22 3 14. 7 .05 20 6.8 .36 32 6.3 .58 
Total or Ave. 992 12.25 .16 2§4 13.ii8 .64 1970 7 .22 .32 1016 6.83 .16 
Per day 10.1 3.0 20.1 10.4 
October 49 14.5 .09 23 13.7 .o4 79 7.5 :~ g 7.1 .02 
November 1 10.0 .06 . . . . .. 1 .o 2 .12 
Total or Ave. 52 1 • .o~ 2~ l].7 • 80 7-2 -12 10 7.1 .02 

Northern 
Rock bass Perch Wallel!: Eike :Bullhead 

Date No. .A.ve. Per No. Ave. Per •o. Ave. Per No. Ave. No. Ave. 
taken size hr. ta.ken size hr. ta.ken size hr. taken size taken size 

June 25-30 146 8. 7 .44 239 7.4 • 76 14 19.0 .o4 2 21.0 9 10.0 

July 1-7 1qg 8.2 .39 ~49 7.3 .93 26 19.9 .07 ~ 24.7 35 11.0 
July 8-14 152 7.9 .28 18 7.3 .77 28 20.8 .oa 19.5 30 9.9 
July 15-21 178 8.8 :~ 330 7.6 .68 19 lJ.8 .o 3 23.0 25 9.2 
July 22-28 267 7.5 358 7.6 .54 3 1 .2 .. 2 21.5 107 10.5 

July 29-.A.ug. 4 197 7.6 .27 287 7.6 -a9 6 23.9 .01 2 18.5 12 11.6 
Aug. 5-11 276 7.6 .43 265 7.4 • 1 8 21.6 .03 9 19.1 21 10.5 
Aug. 12-18 247 7.5 :~ 220 7.1 .34 7 18.9 .01 2 18.0 42 11.2 
Aug. 19-25 114 8.0 199 7.2 • 70 2 23.0 .01 . . .. 1 12.0 
Aug. 26-Sept. 1 184 8.1 253 7.5 .53 2 24.5 .. 2 23.5 5 9.6 

Sept. 2-8 74 7.9 1 28.0 .. 6 24.5 2 11.5 
Sept. 9-15 87 7.6 1 1s.o .. 4 18.7 9 10.5 
Sept. 16-22 47 7.6 1 25.0 .. 3 27.3 1 10.0 
Sept. 23-29 14 7.8 1 18.0 .01 . . .. 3 12.0 
Se t. 0 4 . . .. 4 26.o 1 12.0 
Total or Ave. 3757 119 20.1 .02 21.8 303 10.5 

Per 38. 7i 1.2 .49 3.1 

c\6ber .o • 3 035 .o 1.99 20.0 . 22.2 3 11.3 
November 8.0 .18 23 7.4 1.35 . . . . .. 1 14.o . . 
Total or .A.ve. 71 8.0 .13 1058 8.0 1.97 4 20.0 .01 7 21.0 3 11.3 

'Blac6i;ta¥Ri;eco~i~!•d~ fg;i~ff~~ta~~~r~, ~R~ ror:1t~'&,.;n such 8!1811 nuni>ere 



Date 

q 
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Table 4. Total hours fished and average hours fished, l'ife le.kB, 

Sumnsr and fall of 1934 

Total hours Hours Hours Tin:e Hours per 
fished fished,.l.ll. fished,P.M. not given fishernan-day 

June 25-30 316.5 ss.5 228 ... 2.6 

July 1-7 376.0 21l.o 161.5 1.5 2.25 
July 8-14 ~9-5 18 .o 3~-5 2.0 2.4 
July 15-21 4.o 224.o 2 .o ... 2.6 
July 22-28 665.5 300J.75 36o. 75 4.o 2.s 

July 29...lug. 4 739.25 279.0 ~5-75 4.5 2.8 
.A.ug. 5-11 644.5 207.0 37.5 ... 2.~ 
Aug. 12-18 628.0 233.0 396.0 . . . 2 • 
.A.ug. 19-25 284.25 112.25 170.0 2.0 2.4 
.A.ug. 26-Sept. 1 474. 75 179.5 291.75 3.5 2.35 

Sept. 2-8 286. 75 90.0 196. 75 ... 2.45 
Sept. 9-15 342.0 66.5 275.5 ... 2.~ 
Sept. 16-22 235.0 104.o 131.0 ... 3. 
Sept. 23-29 115.25 53. 75 61.5 2.7 
Sept. 30 55.5 1s.5 37.0 ... 3.5 

Totals or 
averae!B 61sz. 7'5 2353.15 3816.5 1z.5 2.6 

October 519.0 135.5 3s3.5 ... 2;7 
Noveni>er 1z.o 3.5 13•5 ... 2.1 
Totals or 

averages for 536.0 139.0 397.0 ... 2.7 
Oct • and Nov. 
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average length of about 7.5 inches and were taken at the rate of .61 per hour. The 

catch. in terms of fish per hour, dropped decidedly during mid.-su.nmer (11.g. 2). 

"ost of the few walleyes (pike-perch) caught were taki,n during the first four weeks; 

few were taken after mid.-July. On the average only one northern pike was taken from 

the lake every two days. J. total of 303 bullheads were taken. ih.ey had an average 

length of 10.5 inches. !he catch included 15 black crappies, 9 suckers and 4 shiners. 

Total hours fished !!!! affrage hoara fiab.ed (see Table 4 and J'ig. 3). _ 

The fishermen fiab.ed for a total of 6187. 75 hours; 3g~ of the fishing was in the morning, 

6~ in the a:ttern~en and evening. The daily :fluctuation between morning and afternoon 

fhhing was pl'onOW1Ced. Weather apparently was the chief :factor responsible tor thi• .: 

t~t.ation. !'he average fishing day, 2.6 h0ttrs, varied relatively little :from week 

to week. Obviousl.7 fishing on this 1ak9 did not occupy the major portion of the 

fi sb.erma.n t s t iim. 

!here were two daily peaks in f'iehin& intensity- (J'ig. 3), one from 8:00 to 11:00 

J..M., the other late 1 n the afternoon. Over 1~ of all fishing was between 6 and 7 P.M. 

fiahing was best, however, about daybreak and about dusk. Rela.tivel7 few persona 

fished at the time of day when fishing was best (this is a saI!J>le of' the inf'ormtion of' 

Talu• to anglers). 

!able ;. Oeneral data on methods of f'iahing. 11.fe Le.kB , swmner of 1934. 

Beport a covering 11.sh taken Jliah per A.ve. length Reports indicat 1:ng 
Method each method b7 each day's of fish no fi ah cau. 

lfo. method fishi in. No. 

Trolling 221 10 193 .87 14.1 102 46 

Chstin& 66 3 5s .88 12.5 28 42.4 

St 111- ti shing 1919 87 95()4 4.95 s.2 380 19.8 

•!his compa.tation doe ■ not includ,9 the 189 records indicating the use of several nsthods 
of fishing 1n one day or not indicating which method was used. These 189 reports l!J3.V8 
a total catch of 901 fiah, 4.8 fish averaging 8. 7 inches long per fishing de.y. It 
therefore appears that most of these reporta refer to still fishing. 

t 
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Methods of fishing~ kinds of bait used (see Tables 5, 6 and 7, and Figs. 4, 

5 and 6).--More than ~ of the records indicated one IIl:lthod of fishing, either still

fishing, casting, or trolling; 87% of the fishing by a single llEthod was done by one 

method, still-fishing, which yielded a daily average per person of about 5 fish 

averaging 8.2 inches long. About one-fiftt. of the reports on still-fishing showed 

no catch. The 10% of the fishing which was by trolling produced on the average less 

than 1 fish per fishing day; almost half of the trolling days yielded no fish at all, 

but t he fish that were caught averaged 14.1 inches in length. Only 3~ of the fishing 

was by casting, and resulted in an average catch of less than one fish, averaging 

12.5 inches lo~, per fishing day; 42.~ of the reports for casting indicated no fish 

caught. Obviously the im,thod which produced most fish per fishern:an yielded f'iab. 

averaging the smallest. This wa s not unexpected: a rmthod which produces nuroorous large 

fish would soon be used alnx>st uni verse.lly. 

Table 6. General data on effectiveness of various kinds of bait 
used, 11.fe Lake, sunm3r of 19'4. 

Bait used 

ARTIFIOIA.L: 

No. of 
records 

Spinner 102 
Plug 75 
.Artificial fly 10 

NA'roRAL: 

Minnows 857 
Worms 832 
Grasshoppers 27 

~ getting 
no fish 

33 
39 
50 

17 
17 
33 

Hrs. per 
fishing day 

2.3 
2.4 
2.1 

No. of fish 1lsh per 
taken hour 

l~J 
23 

1.9 
1.9 
1.7 

.lve. size of 
all fish (in.) 

12.5 
14.5 
8.2 

S.4 
7.s 
9.3 

Six kinds of bait were lia,ed, 3 artificial (spinner, plug, and artificial fly), 

and 3 natural (minnows, worms, and grasshoppers). Spinners, indicated as used ex.. 

elusively by 102 reports, produced per hour, on the average, alnx>st one fish; the fish 

so caught had an average length of 12.5 inches; a third of t he spinner-fishing records 
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showed no catch. Plugs, used exclusively on 75 fishing days, yielded only ore-half 

fish per hour, but t hese average414.5 inches: mre than one-third of the fishing records 

for plugs listed no fish a.t all • .lftificial flies were used so little, that the figures 

available have little significance. 

Minnows, used exclusively on 857 fishing days ._ produced per h our 1. 9 fish, having 

an average length of 8.4 inches. Worms were almost identical with minnows in effec

tiveness, ex09!>t that they produced fish of a slightly smaller average size (7.8 

irehes). Grass.hoppers, used very little as bait, were almost as effective as worms 

or minnows and produced fish of a larger average size. .A.s expected, the nunter of 

:fish ta.ken per hour by different types of bait was inversely proportional to the 

avera ge size of fish ta.ken, and t he larger t h e average size of fish taken, t he less 

was t he chance of getting any fish at all. 

Table 8. Con:parison of line fishing and spearing on Jife I.elm, Dec. 21 to Apr. 4, 
( To ~;--, 1933-1934 and Dec. 1-20, 1934. 

,. ' ,s-J 

Line Spearing Total or 
fishing average 

Hours fished 715.5 1382.75 2098,25 
No. of fisherrren 142 332 474 
.A.ve. hours per f'isherroon-day 1J·o 4.2 4.5 
J'is:O caught 132 286 
J'i sh per hour .215 .095 .13 
Hours per fish 4.6 10.4 7.3 
1i~~ per fisherman-day 1.1 .4 .6 
Perch 133 ... 13:3 
Walleyes 5 1 6 
Northern pike 13 103 116 
Bullheads ... 17 17 
Common suckers ... 11 11 
Shiners 3 ... 3 
.A. verage size of all fish 11.S 22.s 16.9 

•7 used both lines and spears and were considered separately under each. The 
actual number of fisherman-days was lib7. 

Largel'IOllth bass were most successfully ta.ken on artificial bait; on the average, 

spinners yielded most la.rgemouths per unit time, plugs took the largest (results on 

grasshoppers and artificial flies are not considered in this sta.tenEnt or in sub-

sequent remrks). SrmllIIXmth bass were taken with almost equal success on natural and 
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Table 7. Analysis of catch (by species) on various kinds of bait. 
Fife Lake, sutmIJ3r of 1934. 

tll m 
ID m 
al al ~ ID ,c ,c 

G) .... .... ,Q ,.d Pi 
0 .µ .µ ID ID m 
8. § § m r-1 • A rd 

ell r-1 ii ~ 
,.. Id 

ID ,c ta ~ 
Q) 

fo ,-! 

~ -5 Q) :S ,-! r-1 .. '4 Q) ,-! .µ 
r-1 ] a g ,a J.t r-1 Joi r-1 
<4 61 & I 0 ,ii tn p:; ,:q le; 

ARTIJ'ICIAL BAIT 

S-oinner: 
Nu.mer caught 197 41 114 35 20 10 12 27 g 
Average size 12.5 13.4 13.1 9.0 7.6 7.7 9.8 19.1 20.1 -
Catch per hr. .9 .18 .19 .15 .09 .o4 .05 .12 .03 -

Plug: 
86 14 Nu.nib er caught 20 22 6 2 18 4 

Average size 14.5 15.2 13.3 8.3 10.0 7.8 21.7 20.0 
Catch per hr. .5 .11 .12 .03 .01 .08 .10 .02 

Artificial 1ly: 
Number caught 23 2 2 12 1 4 
Average size 8.2 11.0 8.0 8.6 7.0 7.5 
Catch per hr. 2.3 .10 .10 .57 .05 .19 

lTATURA.L BAIT 

Minnows: 
Number caught 4336 110 459 724 bol 336 1943 18 22 101 
Average size 8.4 13.0 12.5 7.9 7. 6.S 7.6 19.7 23.0 9.7 
Catch per hr. 1.9 .05 .20 .31 .26 .14 .84 .01 .01 .o4 

W'ort:1s: 
Number caught 3936 47 234 901 926 672 1106 5 6 137 
.A. verage si ze 7.8 12.2 11.8 8.0 7.1 6.9 7.2 20.s 18.8 11.4 
Catch 1Jer hr. 1.9 .02 .11 .44 .45 .28 .54 trace trace .07 

Grassno:e:eers: 
Number caught 14o 11 14 48 53 14 
Average size 9.3 16.9 11.6 8.8 7.7 8.4 
Catch per hr. 1.7 .13 .17 .58 .64 .17 
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artificial bait, althouah artificial bait took fish of a larger average size. Iarge-

mouth and smllmouth bass showed a decided difference in their response to the several 

kinds of bait (see !'lg. 4). Perch were mostly t aken on minnows: walleyes responded 

chiefly to artificial bait; northern pike were takJ:ln also most frequently on artificial 

bait, but the largest ones, on the average, were caught on minnows (11.g. 5). Rock bass, 

bluegills and sunfish were most successfully fished for with worms as bait (Ilg. 6). 

Relation between fishing ~ weather (chart omitted) ·--Such creel census my also 

be used to test the relationship between fishing and weather, and this was done for 

the J'lfe Lake census. 1or each day of July and August, the per-hour catch data for 

all fish and for each of 5 species were plotted on a chart. :Sarormtric pressure for 

each day, prevailing wind direction, tempeStature at 6:00 P.M. and median daily tempera

ture, condition of sky (whether clear, partly cloudy, or cloudy), and precipitation, 

were tnen plotted on the same graph. A preliminary examination of this chart fails to 

indicate a close relationship between fishing and any one of the several meteorological 

factors which were considered, and therefore apparently fails to lend any considerable 

support for any one of these theories, al thou~ it does not alone and conclusively 

disprove these supposed relations. 

Re~tion between fishing 'Qz. residents and vi.sitors.--.llthou{g.l the Jife Lake creel 

census of 1934 did not involve the necessary data, such a census can be used to conpare 

the fishing by local and visiting anglers. Such comp~isons, now being mde on census 

for Jife and other J.a.ki3s, will provide data bearing on the :frequent local controversies 

between these two groups of fishermen. 

1all 11 shing 

Jall fishing, which is here considered as restricted to the months of October and 

Novenber, and data for which are included in some of the preceding tables for su.nmer 

fishing, are shown by the cree 1 census to be characterized by the following features, 

among others. Less fishing was done in FJ.f'e Lake during the entire fall than in almost 

any one week in mid-summer; only 19'.) fishing days in October and g in November were 
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listed. Fewer fishing days yielded no fish a.tall in the fall than in the sumner, 

but as in the sumer, fewer women than men, proportionally, had co!J!)lete failures. 

No limit catches were nede in the fall, but on a fish per hour basis, fall fishing 

was rmch better than sumner fishing. Perch, constituting g°" of the total -!'all catch, 

were t hen taken at the average rate of 2 fish per hour. Jall fishing was all still

fishing, with the exception of a very few hours of trolling, and was concentrated in 

the late morning and the early and mi.d.-a:rternoon, probably because of warmer air 

temperature at those hours. 

Winter Fishing (Table 8) 

'l\ie winter records, ta~n for the fishing from December 21, 1933, to April 1, 

1934, and December 1 to 20, 1934, thus covering one full winter period though taken 

in two winters, yielded a nuni:>er of important conclusions regarding fishing a.t that 

season. Winter fishing consisted chiefly of spearing, only one-third of line-fishing. 

The total winter fishing covered 2098.25 hours, on 474 fishing days, an average of 4.5 

hoars per day. The 142 line fishing days yielded 154 fish, while t~e 332 spear fishing 

days produced only 132 fish. 1ish we?'9 taken at tne rate of about 1 every 5 nours 

with lines and 1 every 10 hours with spear~ Ea.ch day of line fishing yielded an average 

of one fish: each day of spearing an average of less than half a fish. Seventy percent 

of all the winter reports showed no fish caught. The spearing chiefly produced northern 

pike, while line fishing mostly yielded perch. 'Lhe average length of all fish ce.u~t 

with lines was 11.S inches, with spear 22.8 inches, while the average length for all 

winter-caught fis.'li. was about 17 inches. There were no limit catches. .A.11 fishing•• 

between 9:00 .A.. l .• and 5:00 P.M. The catch was so meager that a "best fishing" curve 

could not be ma.de. Only 14 of the winter reports were for women, who caught a total 

of one fish, a northern pike. 

Comparison o:f' .!h! :rtshing !,!! Different Seasons (Table 9, first 3 columns).--0f the 

total of 9,31g.5 fisherman-hours in Fife La.kB for the year, ending December 20, 1934, 

22.5-t was in winter, 71.6~ in the surnner, and 5.~ in fall. The records show ~7 
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fisherman-days in the winter (14.l~), 2,570 in the sul'llllJ3r (79.~), and 201 in the 

fall (6.25&). The average nurmer of hours per fishern:a~day was 4.5 for the winter, 

almost twice as IIBny as in summer (2.6) or fall (2.7): people fished longest at a 

season when the weather was tne least pleasant and when there was the least probability 

of catching fish. Of the total of 13,072 fish caught (not including 74 fish for 

which the lengths were not ginn) , 2. 21, were taken in winter, 87. 7'1, in summer and 

10.1% in the fall • .A.lmost a fourth of the fishing was in winter but only a little 

more than one-fiftieth of' the fish were caught during tr,..at season. The average catch 

per person per day was o.6 in the winter, 4.4 in the summer and b.6 in the fall; the 

average C3.tch per hour was 0.13 in the winter, 1. 72 in the summer and 2. 43 in the fall. 

The fish caught, in the winter, however averaged approximtely twice as long as those 

taken in the other seasons. 

Perch, which constituted 2 out of every 5(fa1031}L?.~ th~_!~$} were caught most 

commonly in the fall, very seldom in the winter; rock bass. mostl7 takBn in the sullllD3r; 

bluegills were decidedly summer-caught fish. No con:pe.rison of the winter and su:arxer 

fishing for smllmouth and largemouth bass was obtained, because the season is closed 

for these species in the winter. Northern pike were mostly caught in the winter. 

1ish1ng for both pike and perch was poor during the heat of su.mmr. 

Winter :fishing was extensive in terms of hours fished. Shanties on the ice and 

men fish ing with 4 or 5 ice lines each are conspicuous. It is not to be wondered at 

that many resorters feel that the winter fishing is responsible for poor sumner 

fishing. ffiie n the actual catch records are taken into consideration. however• it is 

obvious that the winter fishing in Jif'e Lake could not have been injurious to fishing 

during the following surnrrer. 

The amual fish crop (see Table 9, last 2 columns).-The creel census being 

reported upon g i ves us perhaps the most reliable data on the fishing intensity and on 

the annual fish crop, available for any public lake in .A.uerica devoted to sport fishing. 

On this 800-acre average Michigan lake, a total of more than 9,300 hours of fishing 

were aj,ent in one year, an average of 11.65 per acre ( since most of t.ne lake area 1'8.s 
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Ta.ble q . Comparison of fishing in differe nt seasons, and f or the whole year (Dec. 

21, 1933-Dec.20, 1934 ). 

Hours fishe d 
% of total 

Mo. of f i sherimn-days 
'I, of total 

Hours per fisherITBn-day 
Mo. of f i sh 

% of total 
Fish per fi sherman-day 
Fi sh per hr. 
Ave. size of all f i sh (in.) 
PERCH3 

Nuni:>er 
% tota l catch 
Perch per h our 
.A.ve. s i ze 

ROCK BA.SS 
Nurrter 
cf, tota l catch 
Rock bass per hr. 
Ave. size 

BLUE GILL 
Nu11Der 
% tot a l catch 
:Bluegills 1:ler hr. 
Ave. size 

SUALIM0U'l'H BA.SS 
Nwroer 
<!, tota 1 cP t ch 
Sl!Bllmouth bass per hr . 
Ave. s ize 

SUMFISH 
Mumber 
% tota l catch 
Sunfi sh per hr. 
Ave. size 

.llUL!.HEAD 
Number 
% tota l ca tch 
Bul1heads per hr. 
Ave. size 

!.A.RGEM0UTH BA.SS 
Nuniler 
1, t otal ca tch 
largemouth bass per hr. 
Ave. s ize 

HORTHEIDI PIKE 
Nuniler 

Winter 
Dec. 1-Al'.>r . 4 
209s.25 

22.5 
467 
14.4 
4.5 

286 
2.2 
.6 
.13 

16.9 

133 
46.5 
.o6 
9.0 

17 
5.9 
.008 
12 

3757 (+283) 
35.24 
.61 
7.4 

2129 (+160) 
20.0 
.34 
7.9 

1970 (+148) 
18.49 
. 32 
7.2 

992 (+74) 
9.31 

. 16 
12.25 

101b (+ 76) 
9.53 
• 16 

6.8 

303 (+23) 
2.84 
.05 

10.5 

294 (+22) 
2. 76 
.o4 

13-5 

116 48 (+4 ) 
39.9 .45 
.05 .01 

1058 (+16) 
so 
1.97 
8.0 

71 (+l) 
5.4 
.13 
8.0 

80 (+1) 
6.2 
.15 
7.l'j 

50 (+1) 
3.8 
.09 
14.4 

10 
.8 
.02 
7.1 

3 

11.3 

23 
1.8 
.04 

13-7 

7 
% tota l catch 
Pike per hr . 
Ave. size ______ ...:2:.<.5•~---- ·-"2""1::.,;~g:;__ ____ _ 21 

WAill!E 
Nuniler 

sucm 
Nu.nber 

BIAOK CRA.PPIE 
Number 

SHINER 
Number 

6 

11 

119 (+9) 

9 C+l} 

15 (+l) 

4 

4 

Entire 
Year 

2.q 
130722 

4.o 
1.4 
8.? 

5247 
4o . l 
.56 
7.6 

2361 
18.1 
.25 
7.9 

per 
Acre 

11 . 5 

4.06 

16.33 

2.95 

2199 2.75 
16. 8 
.24 
7.2 

1117 l.4o 
8. 5 
. 12 

12.3 

1102 
8.4 
.12 
6. 8 

346 
2.6 
. 03 

10.6 

339 
2.6 
.03 
13-5 

175 
1.3 
.. oio 
24.1 

21 

16 

7 

o.43 

o.42 

0.22 

0.17 

o.03 

0.02 

0 .01 

1 The figures in parenthesis, for fisherrren seen but not directly contacted, for t h ose whose 
fishing was incorrectly recor ded and for those whose records 'lfere lost , were used i n t he 
tota l ca t ch and in the percentage comput ations, on t h e assumption that t hese fishermen 
ire.de average catches . 

2 Seventy-four a dd.itional fish were recorded, for which t he le:1gth was lacking. These 
included sn:allmout h bass (1), r ock ba ss (16), bluegills (19) , su !lfish (9), perch (25) 
and bul1hea ds (4); and wer e not i teluded in t he calculations . 

3 Species taken in order of t heir abundance in t he cntch . 
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of unsuitable depth, the fishing intensity on the actual fishing grounds was of course 

mch greater). The fisherrmn days numbered 3,248 (about 4 per acre). This fishing 

yielded more than 13,000 fish averaging 8.5 inches,--1. 75 miles of fish laid end to 

end. The e.verage yield of fish per hour was 1.4, or 4.o per fishing day averaging 

2. 9 hourw. Perch (5,247 taken) constituted about 4of of the annual harvest, rock bass 

1~, bluegills 1~, srm.llmouth bass and sunfish about 8.~ each, bullheads and large

mouth bass 2.6~ 1 northern p ike 1.3~, walleyes 1.1~; suckers, black crappies and 

shi~rs in insignificant proportion. The fish crop of this lake is therefore a 

diversified one. The yield per acre was b.55 for perch, and proportionately less for 

the other species taken. The total yield of all fish was 16.3 per acre, perhaps about 

10 pounds per acre, consider1.ng the entire area of the lake (the poundage per a.ere 

will be computed after the length-weight relation has been established for tl:1e various 

species ca.u~t). 

Creel Census !.!. ~ ~ .!!!, ~ Management 

It is obvious that the information determined by such a creel census ia patentially 

of great ....alue in fiah management. An adequate inventory will surely be required before 

fiah management can be placed on a business-like basis. A few ot the ways by which fish 

management of inland lakes could be bemttitted by a thorough creel census area 

1. Deteraimtiona of the trend ot the fishing returns f'or the variowa species 

caught. determined over a period of years. will indicate wblt needs be done to •intain 

o1,r increase the f'iah crop. and the DJA.Jdmm annual orop which my be barTested with out 

injury to the future fishingo 

2. The determination ot the n.Wlber of un.dersbed f'ish t&lcen. coupled with the 

growth rate studies. Will allow pretictiona to be -.de of the oatoh which ra1 be expected 

for the following tn years. 

~. The creel census can be used to determine the ef'f'ectiveneas of existing legal 

restrictions and• in over•f'ished waters. would help to indicate what restrictions will 

be of greatest benefit to the lake and the least objectionable to the fisherman. It 
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ia entirely possible that the present size limits and bag limits on som species are 

definitely injurious to the fishing as a whole. 

4. A creel census coupled with f'ish-me.rking would indicate the number of' adult 

fish in the lake, and the percentage of adult fish removed annually. 

s. Coupled with planting and tf!gging experiments, the census could provide data 

sufficient to evaluate the benefits derived fr<Xll stocking. 

s. Coupled with lake improvement, the census could similarly be made to indicate, 

in time, what benefits it any are derived from the improvement work in general, and 

from. improvement devices of different sorts. 

7o It carried out on a representative number of lakes of vamus types and sizes, 

and it the area of the lakes of a state is determined, the creel census could be used 

to indicate the approxim.te annual catch of game fish tor the state. It acreage 

determinations for Michigan lakes are correct, and it Fife Lab fishing was exactly 

average, the inland lakea of Michigan produced in 1934 a total of' 13,5001 000 le gal-sized 

fish• It the fish taken from all the lakes averaged the same as for Fife Lake, they have 

a total length of' 1800 miles, approximately eqUAl to the air line distance from south

western Michigan to Loaq Angeles, California. Obviously this estimate of total projuction 

can not be determined with any reasonable aocuraoy from. the census on one lake, but ia 

mentioned to indioate the sort or inventory of the total game fish catch of' the inland 

lakes in the atate wU.ch could be made with considerable accuracy provided the creel 

census was materially expandedo 

a. The investigations or the Institute tor Fisheries Research lead us to believe 

that a reasonably sound stocking policy for inland lakes, including a stocking budget, 

could be formulated by a combination of an extenai ve creel census with an imentory 

and classification of the lakes and with biological studies, espeolla.lly with the 

determination of the growth rates of' the different species in various lakes. 
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