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This discussion is intended to show, briefly, the several kinds of 
creel census now in operation in ::\Iichigan, the methods of taking the 
census, its extent, and the kind of information which may be obtained 
from the cemns alone or in conjunction with other studies. Because 
of the growing interest in creel census and the excellent opportunity 
to carry on such work with the CCC and with other agencies, it is 
possible that these studies may be further extended by other states or 
other organizations. In this discussion the difficulties and short
comings of the methods, as well as the successes achieved, are men
tioned for the benefit of those who may become actively interested in 
census work. 

METHODS OF TAKING CENSUS 

Michigan now has two distinct kinds of creel census in operation : 
the general census taken primarily by conservation officers, and the 
intensive census carried 011 by senral of the relief organizations. The 
first represents a sampling of the fishing over the entire state; the 
second covers all or nearly all of the fishing on selected waters. 

The census blank now used by both groups is shown in last year's 
Proceedings of the ~,forth American ·wildlife Conference (page 338). 
These perforated sheets ( 4" by 6") are prepared in books of 100 each. 

The general census is taken as a part of the regular work of the con
senation officers, and the number of reports to be' submitted by an 
individual officer, as well as the localities from which records are 
taken, are left to bis discretion. The records taken by the officers 
include only the day's fishing to the time of the interview, not the full 
day's fishing as recorded in the intensiYe census. The officers prepare 
the records in connection with checking fishermen for violation of the 
fishing Jaws. The difficulty with this system consists primarily in 
obtaining a representatiYe sample of the fishing. Some officers who 
enjoy this work submit many more records than do those who dislike 
it or who fail to understand its Yalue. The census is probably given 
most attention when other duties are not pressing. During the bunt
ing season, for example, time is not aYailable for the work. There is 
probably a tendency, too, to get records where (and when) the fishing 
is concentrated. Curves of the various size groups suggest plainly 
that the lengths are generally estimated rather than measured. Since 
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the officers have many duties, it cannot be expected that they devote 
more than a limited amount of time and attention to the census work. 
The census data are determined for hatchery districts and for geo
graphical districts, each consisting of a number of counties. Data for 
any one county may not be representative, but it is believed that fig
ures for a number of counties taken collectively give a reasonably ade
quate picture of fishing conditions. 

The general census was initiated in 1927, chiefly through the efforts 
of former Commissioner Harold Titus, and became extensive enough 
to be valuable in 1928. Since the census began, over 100,000 fishing 
records have been snbmitted representing about half a million hours 
of fishing. Data from these records have been comriilecl by the Insti
tute for Fisheries Research. 

The intensive census is taken by several agencies including the 
state ECW, the U. S. Park Service ECW, the U. S. Forest Service 
and several Resettlement Projects (U. S. Parks Service). It consists, 
primarily, of haying crews of men patrol the lakes to contact the 
fisherman when the latter reaches shore. Eaeh census-taker is re
sponsible for a definite amount of shoreline. The method is discussed 
more fully in a paper by the writer presented at the 1935 meeting of 
the American Fisheries Society. With few exceptions, the intensive 
census has been taken only on lakes, although a further extension of 
the work on trout streams is contemplated. 

Intensive winter census has now been taken on about 35 lakes and 
intensive summer census on about 30 lakes. On some lakes the records 
are now available for several seasons; the Fife Lake census is entering 
its fourth year. Data have not yet been compiled for most of the 
1936 census. 

Census-taking in winter is a relatively easy matter. Comparatively 
few people fish at that season and access to the lakes is usually limited 
to a few points along the shore. Fishing tends to be concentrated in 
certain spots on the lake and is limited to daylight hours. An eight
hour census (from about 9 :00 a.m. to 5 :00 p.m.) will usually cover 
all of the fishing. Men for the census work are more readily available 
in winter, since some of the other projects cannot be carried out at 
that season. 

The intensive census-taking in summer presents a greater number 
of problems. The fishing day extends from about 5 :00 a. m. to 10 :00 
or 11 :00 p.m., necessitating the use of seYeral shifts of census-takers. 
Lakes are generally accessible from most of the points along the shore; 
and fishing is much more extensive than in winter. 

The summer census is generally taken from about daylight to about 
dark. A few of the late fishermen are not contacted, but records for 
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their fishing are usually submitted by those who operate the boat 
liYery or by the fishermen themselves. 

It has been found that the average CCC boy cannot "take" the 
census satisfactoriJ~-, but that. in almost every camp, a select group of 
men under reasonably close supervision can do the work in an en
tirely dependable and acceptable manner. It has become obYious that 
the common species of fish are not well known even to the more in
telligent enrollees ( and many or most of the fishermen) and training 
of the men is necessary if the species are to be correctly recorded. 

It has been found, too, that the fisherman is entirely willing to give 
the information regaI"ding his fishing if he need not write it. A law 
reqniI"ing that the fisherman report his catch is not necessary, but it 
is highly important that some competent census-taker record the in
formation and examine the fish to determine the species and size. 

There are sewral ways of checking on the dependability of the in
formation. "\Yhen placed in the various size groups, the ClUYe for the 
sizes of any speeies of fish should be relatively smooth. If half
inches are decidedly less abundant than ewn inches, it is obvious that 
the measurements haYe not been taken correctl>r to the nearest half
inch. If data as recoI"clecl by one of the eensus-takers on the lake 
differs dreideclly from information taken by the others, it casts some 
doubt on the reliabilit>- of the fi;tures. The census-taker places his 
initials on each sheet and can be referred to wl1en unusual lengths are 
indicated or if some of the data are missing on one or more of his 
sheets. The placing of the census-taker's initials on the sheets is 
espeeially desirable too because it emom·ai.!"es more careful work. 

During the eaI"ly stages of the census, it ,ms considered desirable, 
oceasionally, to discard the clata for one OJ" two lake,; beeanse one or 
more of the c:rnsus-takers were obYiously not recording the informa
tion correctly. but with imp1·oyed superYison- personnel, the taking 
of creel eensns b:v the seYeral agencies ( chiefly CCC) has been con
sic1erec1 entirely satisfactory. 

lcsTOR.\fATIOX PROYIDED BY THE CExsus 

Listed below aI"e some of the kinds of information which may be 
macle aYailable by the ee11sus. "·ith brief summaries of the findings 
on a few of the :\Iichigan lakes. 

(1) Total Annual Crops. There are certain difficulties in indicat
ing the total yield. It might be expressed in pounds per acre of 
shoal, pounds per acre of the lake as a ,,-hole, or pounds per cubic 
unit of water. If expressed in pounds per acre of shoal. certain fish 
using the open ·water (perch, pike, lake trout, walleyes, etc.) are not 
given full consideration. :\Iany of the lakes haYe not been sounded 
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so the expression in pounds per cubic unit could not be used even if 
it were considered desirable. Production is now expressed in pounds 
per acre of water regardless of depth, extent of shoal, etc. The size 
of the fish is listed in length only and is converted into weight later 
by the use of length-weight tables. For most of the lakes, the weights 
of the fish have not yet been determined. The approximate number 
of fish caught per acre, and their average length, are shown below: 

"'"' .,., Q)~ .., .. .., ... ..,.., 
'"" '"Q « be a~ .§< ~~--~< M"' '""" W Ul 8'-ol IS~" .., 0" 8 ~ i:: ... '" ... ,..p., 

:::, p. Q) '" P,, Pi a'i C.) 

0 p ... Q) P,O A>;:: 
Lake 0 << I>< <12. < < !:- Chief Species 

Fife Grand Traverse 800 1934 16 8½ Varied 
Fife Grand Traverse 800 1935 16 8¼ Varied 
Hemlock Cheboygan 6 1935 36 (8-.l;i) 8 All Brook Trout 
Lost Otsego 4½ 1935 100.2 (30.21,!) 9 All Brook Trout 
west Lost Otsego 4 1935 50 (23.51,!) 10½ All Brook Trout 
Budd Clare 150 1935 158 7½ Bluegills 
Pleasant Oakland 86 1935 117 7¾ Bluegills 
Bear Otsego 375 1935 5 9 Bock Bass, Perch 
Big Portage Jackson 480 1936 24 8½ Bluegills, Sunfish 
Cedar Washtenaw 56 1936 55 7½ Bluegills, Sunfish 
Sugarloaf Washtenaw 205 1936 27 8 Bluegills, Sunfish 
Clear Jackson 137 1936 71 8 Bluegills, Black. 

Crappie 

Total yield can be obtained only from the intensive census. 
It is obvious that the yield from Michigan lakes varies greatly, de

pending to some extent on the intensity of fishing and to a very con
siderable degree on other factors. 

(2) Distribntion of Species. In some lakes or areas the catch is 
almost entirely one species; in other lakes or areas the catch is varied. 

In the Waterloo area (in southern Michigan) two-thirds of the fish 
taken in the summer of 1935 were bluegills (intensive census); in the 
lower two tiers of counties in 1935 (general census), bluegills consti
tuted 86 per cent of the lake fish caught (perch 5 per cent), and in the 
northern several tiers of counties in the Lower Peninsula, bluegills 
constituted only 6 per cent of the lake catch (perch 47 per cent). 
Perch gradually replace bluegills from the southern part of the Lo,ver 
Peninsula to the northern end. Other species, too, show definite 
trends in abundance v.;ith changes in latitude. 

The combination of species is also significant. Certain fish gener
ally are associated with other species (as for example bluegills and 
large-mouthed bass), and a habitat containing one in abundance will 
probably also support the other. The evidence also suggests that re
gardless of stocking, the southern lakes will probably continue to be 
primarily ''bluegill'' lakes and the northern waters (in the Lower 
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Peninsula) primarily perch waters (both with exceptions, of course). 
(3) Interrelation of Species. The census shows that as one species 

increases another declines. In Fife Lake (intemive census) for two 
seasons, the proportion of game fish to pan fish remained constant 
(about 12-1:3 per cent game fish), but within the two groups the spe
cies Yaried widely for the two years. An increase in the catch of 
one species is frequently accompanied b~, a decrease in the catch of 
another competing species. 

( 4) Intensity of Fishing. The census shows that fishing intensity 
varies widely, ranging from a yery few fisherman-clay;; per acre in 
some lakes to 84 fisherman-days per acre on a small trout lake. 

Fishing tends to be concentrated in micl-summer (apparently not 
the best time of the summer to fish) aml in northern }Iichigan prob
abl~- Yaries as the number of tourists and resorters Yaries. 

(5) Catch Per I-four and Per Fisherman-day. The total produc
tion is probably of most interest to the fisheries worker, but the catch 
per hour or catch per clay's fishinir is of prime interest to the angler. 
The per hour catch Yaries ,viclely with different lakes, but seems to 
a nrage about one fish per hour's fishing. In the "\Vaterloo Project 
(summer of 1986), it varied from 0.4 in one lake to 3.3 in another. 
The aYerage fisherman-day in summer is about 3 hours; in "·inter it 
is slightly longer. The average catch per fishing trip Yaries widely 
with different lakes. 

The catch per hour is not necessarily an indication of the crop. A 
small lake in the Pigeon RiYer State Forest produced only 0.4 trout 
per honr, bnt neYertheless yielded 30 pounds per acre. 

(6) Sex of the Angler. Should women be required to buy licenses? 
The census gives some information on this question. On Fife Lake, 
in 1934, about a fourth of the anglers were \\'Omen, in ] 935 about a 
fifth were women. In the '.Vaterloo area in southern Michigan (sum
mer, 1936) 16 per cent were women. In 19;35 (general census) in 
Michigan, ,vomen composed about 7 per cent of the lake fishermen 
and about 41/~ per cent of the stream (trout) fishermen (6 per cent 
for lakes and streams combined). In Fife Lake, \\·omen caught more 
fish per hour than did the men; in lakes in the state as a whole, the 
eatch by \YOmen and men was almost identical (1.7 fish per hour for 
women, 1.9 for men). On trout streams women ayeragecl one fish per 
two hours; men about one fish per hour. 

By eomparison with data on the number of "·oman anglers in the 
intensiYe census, the figures for the general census seem too low. It 
is possible that the officers tended to avoid the woman anglers. The 
actual percentage of woman fishermen on lakes is probably somewhere 
between 10 per cent and 20 per cent. 
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(7) Residence of Anglei·s. In southern :Michigan (general census, 
1935), only 3-5 per cent of the stream fishermen were non-residents; 
in the upper encl of the Lower Peninsula, 41 per cent were non-resi
dents. Non-resident lake fishermen varied from 3 per cent in a part 
of southern l\Tichigan to over 50 per cent in the western half of the 
Upper Peninsula. ·winter fishing was almost entirely by residents 
except possibly in a few southern counties. About 35 per cent of the 
fishing in Fife Lake in 19:3;5 was by non-residents. Half the fishing 
on this lake ·was by persons living 200 or more miles away. In the 
·waterloo area in southern Michigan, only 6 per cent were non-resi
dents, and 93 per cent lived in 3 nearby counties. 

Ohio, Indiana and Illinois contribute most of the ''outside'' anglers. 
'l'heir cateh on lakes is about equal (per hour) to the catch by resi
dents. On streams non-residents excelled in 1935 (general census). 

The tourist and resort industry is now considered second only to 
manufacturing in Michigan and fishing constitutes a chief attraction. 

( 8) Emvty Creels. On Fife Lake in 1934 the chances of taking 
fish were 3 to 1; on the lakes in the Vfaterloo area (summer, 1936), 
the chances of taking fish were about 2 to 1. These figures varied 
decidedly with the season. In winter the chances of taking fish are 
much fewer than in summer. 

(9) Effectiveness of lllcthods and Baits. Information on the effec
tiveness of various methods and baits is primarily of interest to the 
fishermen, but is also of value in determining suitable legislation, es
pecially on heavily-fished ·waters. Data for the catch of various spe
cies on various kinds of bait and by the several methods (still-fishing, 
casting and trolling) are available for a bout 20,000 fishing records 
(intensive census), but are too numerous to be discussed here. 

Certain baits are outstanding for the taking of certain species. The 
consistency with which these baits excel (in various lakes or in one 
lake for Yarious seasons) suggests plainly that chances of taking these 
particular species are very much better when '' the right bait'' is 
used. 

There is almost inrnriably a close correlation between the catch per 
hour, the size of the fish and the chances of taking fish. The method 
or bait taking man;v fish takes also small fish and most frequent]~, 
takes fish; the opposite is true for baits or methods taking large fish. 

(10) Time of Day ancl Ji'ishi:n[J. Limited data show that fishing in 
general is best soon after daylight in the morning and the hour or two 
before dark in the evening. On Fife Lake, in 1934, a majority of 
the fishermen fished at the wrong time of day. 

(11) ·weather ancl Fishing. There seems to be a relatively close 
correlation between temperature and the catch. Fish characteristic 
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of warm ,rnters (large-mouthed bass, bluegills, sunfish, etc.) seem to 
bite best when the weather (water) is warm; fish characteristic of 
cool waters (pen:h. pike and small-mouthed bass) seem to bite best 
"·hen the weather is mild or cool. It is to be expeetefl that fish are 
more adiYe all(l feed more Yoraeiously _,-hen the em·ironment (in
cluding temperature) is most nearly ideal for the speeies and that 
ordinarily fishing for them is best at such times. 

Ko close relationship has been found behYeen fishing arnl the various 
kinds of meteorological data ( other than temperature). 

(12) Determinatinn nf 8tocki11r; ,Yrerls. The census assists in deter
mining stocking needs. It shows the nnm ber of un,lersized fish taken, 
the intensity of fishing and the cateh per hour of each species. It 
:;;hows. too, oYer a period of years, whether or not a speties is declin
mg. The census also helps to show whether or not stocking· is effec
tiYe. Of many plants of wall-eyes in Fife Lake, apparent]~- only one 
was effocti-ve, since the ,rnll-eyes taken are of relatively uniform size 
aml are of a larger size each year with no smaller fish in evidence. 

Excellent trout fishing· in 10:i5 on three lakes ,ms clue entirely or 
almost entirely to stoeking. 

The Institute is comparing a graph of the cateh for each species for 
each hatchery district for an 8-year period; also a graph for the stock
ing: clnring an 8-year perioc1 (starting· 3 years earlier than the graph 
of the eatch). If stocking is effertivr. the graphs shonld be similar. 
The study has not yet been rompletef1 . 

. A decline in the size of fish from ~-ear to .''ear or from earl~• summer 
to fall suggests OYer-fis!Jing. On man;· of the lake.s (intensiYe census) 
the average size declines in mid-summer, but increases again in late 
summer or fall. This trend is probably partially clue to an increased 
percenta.£te of inexperiern·ecl fishermen in mid-summer. 

(13) Bag Limits. The census shmYs ho,y man:· "limit" eatches are 
made. On Fife Lake (1934) the limit eatches represe11ted less than 
2 prr eent of all fisl1i11Q·. On some Branch Count;- lakes on certain 
ila;·s in winter ( 19:15 l, full~· ha If the fishermen caught their limit of 
25 blneg·ills. The effec:tiYeness of the legal bag· and size limits may 
be testrcl by the census. 

(14) Sustainer! rield. The total poumla;.re of fish which can be 
takrn without impairing future anglinQ· ean be determined only with 
diffin1lty became of constant chang·es in the fish population clue to 
natural causes. If with current fishing intensit.v there is no decline 
in the annual catch, it may be determined, at least, that the amount 
taken eaeh .'-ear is not excessiYe. If there is a gradual cleeline in the 
catch, the lake is probabl.'' oYer-fisbed. An attempt was made on 
Fife Lake to determine the total population as well as the yield by 
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coupling tagging and creel census. Only a few hundred fish were 
captured for tagging, however, so no determination of the total popu
lation could be made in this lake which yields oYer 10,000 fish an
nually. Further attempts ·will be made to tag a minimum of several 
thousand fish in Fife Lake. 

In a lake in the Pigeon River State Forest which seemed suitable 
for trout, but which contained only minnows, 6,000 brook trout 
aYeraging 3¼ inches long· were planted in the summer of 1933. An 
intensive creel census shows that this lake produced to the anglers a 
total of 199 fish (average length 10½ inches) in 1935. 

Hea-vy winter-kill in several rich lakes in the Waterloo area in 
southern Michigan made possible a determination of the number of 
fish which had been present in the lakes. The two lakes which were 
studied (by G. P. Cooper) showed a presence of over 1,000 fish per 
acre ( axe rage size in one lake 6 inches, in the other lake 7 inches) 
exclusive of yearlin12:s, minnows and obnoxious fish. Since lakes in 
the area are somewhat similar, it is probable that the other lakes 
contain at least 300 to 400 legal fish per acre. Census records show 
that 4 of the lakes produced only about 25 to 75 fish per acre in 
1936. It seems that many more fish in these lakes die from natural 
causes than are remoYed by fishing. A doubling of the fishing in
tensity would probably not be injurious. 

What constitutes a sustained yield in a lake is not known, but 
census data coupled with other studies will eventually indicate how 
large a crop may be expected from various types of waters without 
injury to subsequent fishing. 

(15) Movements of Fish. B,v zoning Pife Lake and by noting 
where tagged fish were released and ·where they ·were recaptured, it 
was considered possible to note to ·what extent each species spreads 
through the lake. As indicated aboYe, the stndy could not be made 
because too few fish were captured for tagging. A knowledge of 
fish movements within a lake is important, of course, in stocking and 
in lake improvement. 

( 16) Growth of Fish. The census may be used as an aid in deter
mining rate of growth. Scale samples are collected by some of the 
census-takers to be used later for growth studies. It has been found, 
however, that only exceptionally dependable men should be used to 
collect the scales. Growth may be determined directly from the een
sus where fish of an exotic species and of known length had been 
planted. In the small lake previously mentioned as producing 10½ 
inch brook trout, the fish showed a Hn' exceptional growth. It is 
possible, of course, that only the larger fish in the planting suniYed 
and that the gTowth averaged less than 7¼ inches (average 3¼ when 
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planted, 101/! when caught) for the year the fish were m the lake. 
(17) Winter Fishing. The census is especially valuable to obtain 

information on the relative catch of fish in summer and in winter. 
The question of the effect of winter fishing upou the fish population 
tends to be an important one ,vherever resort development is exten
sive and accurate information is needed to better weigh the arguments 
on both sides. The census has indicated (Hazzard and Eschmeyer, 
1937) that: RelatiYely few lakes are heavily fished in winter; that in 
general the catch in winter is meager and that with a few exceptions, 
winter fishing is not harmful to summer fishing_ 

(18) General Comments. Further uses of the census probably will 
suggest themselves to the reader. It is evident that this inwntory is 
of some value to almost every phase of fish management as well as of 
interest and value to the angler himself. 

The census for a lake or stream obviously increases in value from 
year to year because it shows trends which cannot be determined from 
the census for a single season. 

Valuable information can be obtained by encouraging clubs or in
dividual fishermen to keep accurate and complete records of their 
fishing. In Michigan one club at least ( The Kinne Creek Club) has 
kept a reasonably complete and accurate record of its fishing for over 
50 years. These long period records show trends in the fishing whic'J 
cannot be obtained by other practicable methods. Depending upou 
memory alone to compare current fishing with angling in the '' good 
old days'' is certainly far from reliable. 

(19) Terminology. The term "creel census" does not express the 
full use of this survey, but because of long usage (since 1927 in 
Michigan) and because the term is not easily confused with other 
types of study, it is believed that the expression '' creel census'' is 
better suited than "fish yield study" or some expressions which haw 
at times been used. 

The term ''fisherman-clay'' has been used to express the fishing 
of one fisherman for one clay. To say that a lake was fished for 
5,000 fisherman-clays is obYiously better than saying that it was 
fished by 5,000 fishermen if by ''fisherman'' we mean the fishing of 
one person for one day. 

(20) Compilation of Data. The many compilations and correla
tions of the data are made for the Institute by the Department of 
Mathematics (Sorting and Tabulating Division) of the Gniversity of 
Michigan. The information is transferred to code cards ,vhich are 
turned over to the Mathematics Department for sorting and tabulat-
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mg. This method has been found far superior to the laborious and 
rime consuming compilation of the information with ealciuating 
machines. 
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The census blank now used by botl: r,roups is shown 1n la.st year•• 

Proceedings of the North .American Wlldlif'e Conference (page 338) • Those 

perforated aheeta (4" by 6") are prepared in booke of 100 each. 

The general census is taken e.e a part of the regular work of the con

servation Officers. and the number of reports to be submitted by en individual 

of'fioer, ae well as the localities from which reoorda e.re taken, are left to 

his discretion. The records taken by the officers include only the day'• 

fiahing to the time of the interview, not the full day's fishing aa reool"ded 

in the intensive eenaus. The officers prepare the records in connection with 

cheokinr fishermen for violation of the :f'ishine laws. The diff'ioulty with 

thia system consists primarily in obtaiiling a representative sample of the 

fiahi.Dg. Some of'fioera who enjoy this work submit many more records than do 

thoae who dislike it or who fail to und0rstand its value. The census ia 

probably given moat attention when other dutiec are not pressing. DUring 

the hunting season, tor example, time is not available for the work. There 

is probably a tendency, too, to get records where (and when} the fishing 

is conoontratecl. curvos ot the various size r;roups sugrest plainly that the 

lengths are generally estimated rather than measured.. since the o:ffioers 

have many duties, it ca.n.~ot be expected that they devote more than a lil!li.ted 

amount of tune and atti,ntion to the census work. 

The census data are determined for hatchery districts and :for 6eo~raphioal 

districts., each consisting of a number of counties. Data for any on.a county 

may not be representative, but it is believed that figures for a number of 

counties taken collectively give a reasonably adequate µicture of fishing 

conditions. 

The general census was initiated in 1927, chiefly throur,h the e.r.forta 

of former C01mrd.ssioner Ho.rold Titus. and beoar.ie extensive enough to be valu

able in 1928. Since the census began. over 100.000 fishinr: records have 

been submitted represet1tinf!. about half a. million hours of fishing. Data 
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from these records have been compiled by the Institute for Fisheriea 

Research. 

The intensive census is taken by several agencies includi~1r the state 

E.c.w •• the u. s. rarka service z.c.w •• the u. s. Forest service and several 

Resettlement Projects (u. s. Parks service). It coneists1 primarily. ot 

ha'Ving crews of mm1 patrol the lakes to contact the .fisherman when the latter 

reaohea shore. Each census-taker is responsible for a definite amount of 

shoreline. The method is d1ecuesed more fully 1n a paper lrJ the writer pre

sented at the 1935 meeting of the American Fisheries Society. With t• mt• 

ceptions 1 the inteneive census he.a been taken only Ol'.t lakes, although a 

further extension of' the work on trout streams is 001x,templated. 

Intensive winter census has now been taken on about 35 lakes and il:l

tensive aummer census on about 30 lakes. On amae lakes the reoords are now 

a:vail&ble for several seasons1 the Fife Lake census is .., entering its 

fourth year. Data have not yet been compiled for r..-ost or the 1936 oenaus. 

Cenaus-taJd.nG in winter is a relatively easy matter. Comparatively fft' 

people fish at that 1:1ea.son and aeeeae to the lakes ia usually limited to a 

few points along the shore. Fishing tends to be concentrated in certain 

spots on the lake and is limited to daylight hours. An eibht-hour census 

(from about 9:;00 a.a. to 6100 p.m.) will usually cover all of the fishing. 

Jl-en fol'" the census work are more readily e.vnilo.ble in winter, since some ot 

the other projects cannot be carried out at that sea.son. 

The intensive oensus-takinf in SUll:ili'ler presents a rrreater number of 

problems. The i'ishinr day extends f'rom about 5:00 a.m. to 10:00 ol" 11:00 p.m •• 

neceadtatinr; the use of' several shifts of oensus-to.kera. Lakes ar~ eeneral

ly aoceasible from most of the points alon/;'. tho shore1 and fishing is much 

more e:xtenei ve than in winter• 

The summer census is ge...'terally taken from about daylight to about dark. 

A fflR of the late fishermen are not contacted. but record.a for their fishing 
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are usually sub~itted by those who operate tho boat liverJ or by the fishor

men themselves. 

It has been found that the a.vero.r:e C0C boy ca.n.11ot "ta.lee" the census 

sa.t1sfactorily. but that, in almost every ca::1p, a select group of men under 

reasonably close supervision can do the work in an entirely dependable end 

acceptable manner. It has become obvious that the common species of fish 

e.re not well known even to the more intellicent enrollees (and many or most 

of the fi aher:man) and training of the men is necessary if the species are 

to be correctly recorded. 

It has been found, too, that the fisherman is entirely willing to give 

the in.fonnation regarding his :fishing if he need not write it. A law requir

ing that the fisherma..'l"l report his catch is not neoessar-;. but it is hir.;hly 

important that some competent census-taker record the in!'onnation and examine 

the ~ish to det•nnine the species rum size. 

There are several ways of. checking on tho dependab:i.lit.y of the informa

tion. i'ihen plaoed in the various size groups. the curve tor the sizes of 

any species or fish should be relatively snooth. If half-inches are decided

ly less abundant then evmi inches• it is obvious that the measurements have 

not been taken oorreotly to the nearest h..alf-inch. If data as recorded by 

one of the census-takers on the lake differs decidedly fr01n information taken 

by the others, it casts some doubt on the reliability of the figures. The 

census-taker places his initials on each sheet and can be referred to when 

unuauo.l len[.tha are indicated or if some of the data are miasin;; on one or 

more of his sheets. The placin;:; of the oensus-taker•s initials on the sheets 

ia especially desirable too because it encourages more oaNful work. 

Durine; the early stages o.f the census, it was considered desirable. 

occasionally, to discard the data for ono or two lakes because one or more 

of the census-takers were obviously not reoor<ling the information correctly, 

but• with improved supervisol"'J person=iel ~ the ta.kine of areel census by the 

several agencies (chiefly CCC) has been considered entirely satisfMtory. 



Lake -
Fite 
Fife 
:Hemlock 
Lost: 
West Lost 
Bttdd 
Pleasant 
Bear 

Information Provided ~ ~ censua 

Usted below are some of the kinds of information which may be made 

available by the census• with brief summaries of the findi."lf"S on a few of 

the Miohigan lakes. 

Total eual i!:2E,• There are certain difficulties in indicating the 

total yield. It might be expressed in pounds per aore of shoal• pounds per 

aore of the lake as a. whole. or pounds per cubic unit of water. It ez.preased 

in pounds per a.ore of shonl, certain :t"ish using the open water (perch• pike, 

lake trout, walleyes, eto.) are not given .t'ull consideration. ?.!any of the 

lakes have n.ot been sounded so the expression in pmmds per cnbic unit could 

not be used even if it were considered desirable. Production is now expressed 

in pounds por acre or water ret"nrdless of depth., extent of shoal, eto. The 

size of the !'ish is listed in len~h only and is converted into weirl'rt later 

by the use or length-weieht tables. For most of the lakes., t'he weights of 

the fiah have not yet been dete:nnined. The o.ppr()jtimnte munber of f'ish caurht 

per acre., and their e.vere.r,e lenr,th .. are shown belows 

ft pproxime;te Approximate Approximate .Ave. Chief" 
Coun:!7 Area (Acres) Year Noe Per Aore Length (Inches) Speoiea -

Grand Traverse 800 1934 16 ~ .. Varied 
Grand Traveree 800 1935 16 8 1/4 Vaned 
CheboygM 6 1935 36 (8#) 8 All Brook Trout 
otaego 4 l/2 1935 100.2 {30 2J) 9 All Brook Trout ... 

10 1/2 otsego 4 1935 50 (23.Sf!) All Brook 'l'rout 
Clare 150 1935 1H 7 i/?- Dluegilla 
oakland 86 1935 117 7 3/4 Bluegills 
otaego 375 1935 5 9 ROt7k Bass• Perch 

P.ig Portage Jaekson 480 1936 24 8 1/.2 Blueg1lla,sunf'1eh 
cedar 
Sugarloaf 
clear 

Washtenaw 56 1936 55 1 i./2 Rluegills.sunfish 
waehtenew 205 1936 21 8 Bluegills.sunfish 
Jackson 137 1936 n 8 Bluegills, nlnck 

crappie 

Total yield can be obtai.Tled only from the intenai ve census. 

It is obvious that the yield from 1!.ichiran lakes varies r::reatly, depend

ing to some extent on the intensity of fiahinf and to a very considerable 

degree on other factors. 
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Distribution ~ Specieaa In aome lakes or areas the oatoh is almost 

entirely one epeeieeJ in other lakes or areas the catch is varied. 

In the ,7aterloo area ( in southern Yiohigan) two-tl-,irde of the fish 

taken in the SUDlll8r of 1935 were bluegills ( 1ntens1 ve census) J in the lower 

two tiers of counties in 1935 (general census). bluei;ills constitute 88% of 

the lake fiah caught (perch ~), and in the northern several tiers of cowrt:

iea in the Lower Peninsula, bluegills constituted only ~ 0£ the lake oatoh 

(perch 47;1;). Perch gradually replace bluegills fram the southern. pert of 

the Lower Feninsula to the northern end. Other species. too, shov, definite 

trends in abundance with ohanges in latitude• 

The combination oi' species is also significant• certe.LTJ. f'iah p;en.erally 

are associated. with other speo1ee (as for example blue0ills and larg►ll'lOUthed 

baa1),and a habitat containing one in abundance will probably also support 

the other• The evidence also sur,r,ests that regardless of' stool..-1.ng• the 

southern lakes will probably continue to be primarily ttbluegill" laJ.o:ea am 

the northern waters (in the Lower Peninsula) primarily peroh watere (both 

with exceptions. of course). 

Interrelation~ SJ?~oieas The oensus shows that e.a one sptteiea 1ncree.oea 

another decline•• In Fife Lake (intensive census) tor two seasons. the pro

portion of rame fish to pe.n f'ieh re...-nained constent (a.bout 12;{-13% game fiah). 

but within the two r.,roupa the species varied widely for the two yea.rs• An 

increase in the catch of one species is rrequontly aocoEpanied by a decrease 

in the catch of another c~ing species. 

Intensity 2.!.. Fis~, The census sl:,ows that fishinc intensity varies 

widely, rangine from a very fn fisherman-de.ya per acre in some lakes to 

84 fisherman-daya per aero on a small trout lake• 

Fial:ine; tends to be concentrated in mid-awmier (apparently not the best 

time of the summer to fish) and in :northern :W.chig:an probably varies a.a the 

number of tourists and resortera varies. 



catoh !!!:_ ~ ~ ~ Fisherman-de.la The total production is probably 

of most interest to the fisheries worker• but the catch per hour or catch 

per day's fishing is of prime interest to the angler. The per hour catch 

variea widely with different lakes, but seems to average about one fish per 

hour•s fishing. In the TTaterloo Projeet (8U!ll!ler of 1936). it varied from 

o.4 in one lake to 3.3 in another. The average fisherman-day in sunmior is 

about 3 hoursJ in winter it is slightly longer. The average catch per .fiah

ing trip varies widely with different lakes. 

The catch per hour is not necessarily an indication of the crop. A 

cna.11 lake in the Pigeon River State Forest produced only o.4 trout per hour• 

but nevertheless yielded 30 pounds per acre. 

~ 2£ ~ Ang;lera Should women be required to buy licensee? The 

census gives some information on this question. On Fife Lake., in 1934., 

about a fourth o:f the anglers were women., in 1935 about a fifth were WOlilen. 

In the waterloo area in southern Michigan ( swmner, 1936) le,! were woman. 

In 1935 (general census) in Michigan. women composed about..,,,, of the lake 

fishermen and about ~ of the atremn (trout) fishermen ( ~ for lakes end 

streams eamM.nod). In Fife Lak~ women onutht more fish per hour than did 

the menJ in lakes in the state as a whole, the catch by women and men was 

a.llnost identical (1.7 f'ish per hour for women, 1.9 for !ll0ll). On trout 

atrea:ma Welnen averaged one fish per two hours1 men about one N.sh per hour. 

By comparison with data on the number of woman anglers in the intensive 

cenaua • the figures for the general oensus seem too low. rt is possible 

that the officers tended to avoid the wom11n a.0.r,lers • The aotual percentage 

of vromon fishermen on lakes ii probably somewhere between 10% and 2()%. 

Residence 2!. Anglers, In southern Michigan (general census. 1935), 

only ~&% of the stream fishermen were non-residents J in the upper end of 

the Lawer Peninsula, 41% were non-residents. Non-resident lake fishemen 

varied .from SJ' in a pa.rt of southern J1ichigan to over 50% in the weatern 



half of the Upper Peninsula. ~Vinter fishing was almost entirely by residents 

except possibly in a few southern counties. About 3~ of the fishing in 

Fife Lake in 1935 was by non-residents. Half the fishing on this lake waa 

by persona living 200 or more miles away. In the waterloo area in southern 

l{iehir&n, only ~ were non-residents, end 93;{ livod in 3 nearby oountiea. 

Ohio• Indiana and Illinois contribute most of the "outside" anr,lera. 

Their cateh on lakes ia about equal (per hour) to the oatoh by resident•• 

on streama non-raeidants excelled in 1935 (general census). 

The tourist and resort induatry ia now considered seoond only to 

:roanufaoturing in Michigan and .fishing constitutea a chief attn.otion. 

Empty creelaa On Fi.fe Lake 1n 1934 the chanoea of taking :fish were 

3 to l J on the lakes in the waterloo area ( Sl1l'Jlt.'ler, 1936) the chances ot 
J 

taking fish were about 2 to 1. These figures varied decidedly with the 

season. In winter the chances of ta.king fish are nuch fewer than in summer. 

Effeotiveneas of JJ.thoda and Baita1 Information on the effectiveness --------------
of vario1.UJ methods and baits 1.s primarily of interest to the .i'ish&nncm. 

but is also of value in determining suitable legislatior1 1 eapeeially on 

heavily-fished waters. Data for the catch of various species on various 

ki?lda of bait and by the several methods (still-fishin;;, outing a.-id troll

ing) are available for about 201000 fishing records (intensive oenaua). 

but are too numerous to bo discussed here. 

certain 'baits a.re outstnnding tor the taking of oert&in species. The 

oonaistenoy with which those be.its excel (in various lal:es or in one lake 

for various seasons) sugGeeta plainly ~hat chances of taking these particular 

speoiea are very much better when "the right bait" is used. 

There la almost invariably a close correlation between the catch per 

hour, the she of the fish and the chances o:f ta.king fish. The method or 

bait taking :ir&1y fish takes also small fish and moat frequently takes fishJ 

the op::,osi te 1s true for baits or methods taking large f'ish• 
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~ 2!. Day~ Fishings Limited data show that fiehing in 6eneral 

is beat aoon a.t'ter daylight in the roornini: and the hour or two before dark 

1n the avening. On Fife Lake. in l9M• a majority of the fishermen fished 

at the wrong time of day• 

weather ~ Fi3hin£ia There seems to be a relatively olose oor:relation 

between temperature end the catch. Fish charaoter1stic of wam waters (le.rge

mouthed baas. bluer,111•• sunfish• etc.) seem to bite best when the weather 

(water) is WtU"mJ fish eharncteristic of cool waters (perch• pike and small

oouthed bass) seem to bite best whon the weather is mild or cool. It is 

to be exr,eoted that flah are more active ar..d feed :mol'e voraciously when the 

environment (fricludinr. temperature) ie most nearly ideal for the species 

and that ordinarily f'ishinr, ro:r them is beet at such times. 

No close relationship hao been found between fishing and the various 

kinds of rneteorologioal data (other than ter::perature) • 

Deter:mination .2f. Sto,okin& Need.as The oenaus asdata in determining 

stocking needs• It shows the number of' undersized fish taken• tho intensity 

o.f fishing and the catch i:,er hour 0£ each opee1ea • It sho,ra • too• over a 

period of years, whether or not a species ia declining. fhe oemaus also 

helps to show whether or not stockiug 1• effective. Of' many plants ot wall

eyea in Fife Lake. a;,parently only one was e:rrective, since the walleyes 

taken are of relatively uniform size and are of a larger size ee.oh year with 

no smaller fish in etidence. 

~cellent trout .fishing in 1935 on three lakes was due entirely or 

almost entirely to stocking. 

The Institute is oomparinr a o-aph of the catch for eaeh species for 

each hatoher-J district for an a .. year period; all!IO a graph for tho stockine 

during an 8-year period (starting 3 yea.rs earlier than the ~aph of the 

catoh). If atockini; is effective. the graphs should be similar. The study 

has not yat been completed. 



A deoline in ·!;he size oi' fish .from year to year or from early summer 

to fall sur·gests over-fishing. on :many of the lalcos (intensive oen8Ua) 

the average si&e declines in mid-smmoor • but increases e.r;ain in late sUl'llner 

or fall. This trend is p:a~obably partially due to an inoreaaed percentage 

of 1nexper1er1oed fishermen 1n mid•BUmmc,u•• 

!5 Limits, The oensus shows how many "limit" catches are made. On 

Fite Lake (1934) the lilnit oatclles represented leas than 2% of all fishing• 

On some Branch County lakes on certain days in winter (1935) • fully half 

the f'isher111en caught their limit of 26 bluegills. The af'!'ectiven1:tss ot 

the legal bag and itice limit& may be tested by the census. 

Sustained Yield: The total poundage o.f 1"ish which een be taken with

out impairing :ruture a:nclint can be deter.mined onl~ with di:tficulty because 

of constant changes in the i'ia.h population due to natural oauaea.. If with 

current fishing intensity tllere is no decline in ·the annual catch, it n-Ay 

be deterrnin~~ at leaet, that the &.'l-Ount taken each year is not ~cessive. 

If the2:·e is a gradual deoline in the catch, the lake is pi•obably ovE;:r• .. fiahed• 

An attempt was made on I"ife Lake to determine the total population as well 

as the yield by coupling tagging and oreol census. Only a few hundred flab. 

were oaptured for te.g,1:,ing, however, so no detenuine:tion ot the total popula.,. 

tiou coulu be .made in this lake which yields over 10,000 .fish ru:mua.lly. 

Further at-tempt.a will be made to tar a ttlnimum of several thousarid. fish 1n 

Fife Lake. 

In a lake in the Pigeon River state Forest whioh seemed suitable tor 

trout, but which contained only minnows, s.ooo brook trout averaging 3-:t inches 

lone; were planted in the swmnor of' 1933 • An intansi ve creel census shuws 

that this lake produced to the anglers a total of 199 tiah (average length 

lOj- inches) ia. 1935• 

Heav;y winter-kill in several rich lakes in the Waterloo a.rM in south

er-~ 1.lichigan made possible a determination of the number of' fish which had 
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be•n present in the lakos • The tm, lakes 'Which were stud.led (by 

a. P. Cooper) showed a. p:raaenue of o-vor 1,000 fish pe::.· acre (avera6e siee 

1n one lake 6 inches, in tho other lak11 7 inches) exclusive 0£ y~arlinge, 

minnow3 and obnoxious fish• s1,10e lakes in the area are somewhat simlar, 

it is :probable that the other lakes contain at least 300 to 400 legal 

fish por acre. census ?'1!Jof.lrds ahOll'I that 4 of tho lnkas produced onl~, about 

25 to 75 fish per acre in 1936. lt aeoms that many more :fish in theae 

lfl.Jrea die frO!n n~turel ca.1.rnee tha.11 are removed by fishing. A doubling ot 

the fishi..~t, intensity vnuld probably not be 1njur1cr~s. 

'!Jhat oonstitutee a suatein']<l ·yield in a lake is not lmown, but cenaue 

data ooupled vtith other studies will eventually indicate haw la.rge a crop 

me.y be expected fi"o:m ,mrioua ·types of ffld;ors without injury to subsequent 

Uover.vmte ot Fiahi By zom.n.g Fife IA.ke and by :noting where tagged ------
fish were released and where the:/ '\'#'ere ret'taptu.red_. it 'W8JI eonsidered po•• 

3iblo to note to what 9Xtent each speoiee spreads through t~he lake. As 

indica.tecl above, the atud:; could not be rnarl.e because too rew .fish were 

oapturod for tagging. A knowledge of fish movements within a lake is im,,. 

Growth of Fish; The eensm:- may be uaed as 9.%1 !llid in determining rate --
of grmsth,. see.le samples !\re collected b;J some of' the oerun1n-takoro to ~ 

uaed later for growt!1 studili1,. It hao been. tound • however• that only ex-

c eptiona.1 ly dep8'!1dable mer.a. sho,1ld be nsocl to colloet th'l soal01h Growth 

me.:; be deterr,..ined directly from the cGI:1.SUs where fish of an exotic specie• 

r.>-!!.d of know.a length had been !)la'tted. In the small ls.ke previously mentioned 

u producing lot inoh brook ~rout, the fish shov,red a very a"teeptionsl r;rowth. 

It is possible_. of oourse, that only the larger fish in tr.e planting survived 

a.."'l.d tha.t the {',raw-th averaged les• then 7¾. inches (avo. 3¼ whffl'l plGJJ.ted. 

lo} w!"ten ~aur;ht) for the year the fish were in the lake. 



Winter PiahiD£: 'I'he ct:msus is E::apecially Y-alt.1.&ble to obtain 1nforl.J6.

tion on -t.ii.._ relativ& oat.ioi.1 of fish in £>'Ul.Jr:it;r and in winter. The question 

of the ei'I'eet uf w'..LUter i'ialdug upon ·t.l!EI fi&h popula-'wion tends to be W1 

importtu'.!"'~ one wherever l'"t:iac.rt developllliiL-t is extensive and accurate in

fonnatiou is ne6dec:. 'co batter Yeii;h the ercu.ments on bvth sides. Tho eonsus 

has indicut~ (Ruz1u.,.d aud Eac.hrae~ar. 1937) -;;.hat, Ji;lativGly !.~5 lr.kea c.re 

heavily fiah-0d in ~.1 .. nter1 that in ~eu,:,ral tha catch in wilrt.er i:l tlO.S{;wtr c.nd 

that witll a i.'ewr e-.xceptiona. "-121•.;er i'iahing is not harmtul to IUDIOOr :t'iar.J.ng. 

GeneN.l Co:wmentaa F'Urther usea ot ~""1o ce:c.unui pi"c-bably vd.ll suc;gest 

themseh·es to the :cttadar. Ii. is en.dent that this iuv011tor-y 1s ot some 

value t,o <ll..lrooot. f/7ery phaae o:..' i'i~h wmagEllllei1.t as wall as ot interest and 

·rune to t,he angl6:~ hililsuli" • 

The oensue tor a lake or stream obviously inorea&~s in ·value from 

year tv year beoau&,i; it ahows ·i;renda whioh oannot be u.etemined from the 

cttnsus i'or iio. ~:u~e:le season. 

Valuable i11f'or1Uativ'u ean be ou'vail'Led hy ~Qouragiug olubs or iudividual 

fishe:noon to keop accurat<l and c0111plete records vf their :tlsld.ng. In 

lachigan one elub at lea.st (The lU.nne Gr-eek Clu'b) bas l:c.p-t a roo.so:nAbly 

0011I.;,le-'Ge ,and aoourate record of its i'isl-d.ng £01 .. ov~r 50 years. Theae long 

perioJ records ahow trends in ~:1-e tishin6 whiot. ominot be obtainild by other 

praotioa.ble me-thods. nepend111r, uw.;,u ~ry alone to compare current :ish,.. 

ing wl-lih angling in the :, goud old days" is certainly tar .from reliable. 

•rer-lilin.oloqs The ·ter.in "~reel o«tisua" dOfJa r.,<r~ expre.s the full uae 

o.f thls su:,:veJ,, tut becauae of lone; uuae;e (sJ.nf.)e lS27 in liJ.ohigan) QUd be

cause tho tar.ill is uo·c easily coruu seii with other ·l;;/l)es of atud;y • l t ls b~ 

lined that. the e:Kp,.~seion ttoreel c8nwatt is be-i.·t.el"' s-.ii"~sd ·tlk&l fffiah 

yield st;udy" 01· som3 expressions whioh ha:ve at times been used. 

'.Phe ·term 11 fii!herman.-day' nu been usea. to expreai,; the .fishing of <Jne 

i'ishennan i'or one da.-y. To say that a lake was fished for s.ooo fishe~aya 

ia obviously better than saying that it was fished by 5•000 fishennen it by 
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Compilation of :ca.ta: The rn:1y .zc:a,p:tlations and eorr•lations oi tho ---------

iu trensf.erred to .::~da M.rds whlch arc tu.rued over to the Yatil.G?natico 
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