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This discussion is intended to show, briefly, the several kinds of
creel census now in operation in Michigan, the methods of taking the
census, its extent, and the kind of information which may be obtained
from the census 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.

MEeTHODS oF TARING CENSUS

Michigan now has two distinet kinds of creel census in operation:
the general census taken primarily by conservation officers, and the
intensive census carried on by several 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 eroups is shown in last vear’s
Proceedings of the North 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-
servation 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 his disecretion. 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 intensive census. The officers prepare
the records in connection with checking fishermen for violation of the
fishing laws. The difficulty with this system consists primarily in
obtaining a representative 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 value. The census is probably given
most attention when other duties are not pressing. During the hunt-
ing season, for example, time is not available 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 submitted representing about half a million hours
of fishing. Data from these records have been compiled 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 having erews of men patrol the lakes to contact the
fisherman when the latter reaches shore. Each 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 usnally 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 several shifts of census-takers.
Liakes are generally accessible from most of the points along the shore,
and fishing is much more extensive than in winter.

The suminer 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
livery or by the fishermen themselves.

It has been found that the average CCC boy caunot ‘‘take’” the
census satisfactorily, 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 obvious 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 regarding his fishing if he need not write it. A law
requiring that the fisherman report his cateh is not neecessary, but it
is highly important that some competent census-taker record the in-
formation and examine the fish to cetermine the species and size.

There are several wayxs of checking on the dependability of the in-
formation. When placed in the various size groups, the curve for the
sizes of any species of fish should be relatively smooth. If half-
inches are decidedly less abundant than even inches, it is obvious that
the measurements have not been taken correctly to the nearvest half-
inch. If data as recorded by one of the census-takers on the lake
differs decidedly from information taken by the others, it casts some
doubt on the reliability of the fizures. The census-taker places his
initials on each sheet and can be referred to when unusual lengths are
mdicated 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
especially desirable too hecause it encourages more careful work.

During the early stages of the census, it was considered desirable,
occasionally, to discard the data for one or two lakes because one or
more of the census-takers were obviously not recording the informa-
tion correctly, but, with improved supervisory persontel, the taking
of creel census by the several agencies (chieflv CCC) has been con-
sidered entirely satisfactory.

IxroraraTioN ProvineEp By THE CEXNSUS

Listed below are some of the kinds of information which may be
made available by the census. with brief suimmaries of the findings
on a few of the Michigan 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 whole, 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, ete.) are not
given full consideration. Many of the lakes have not been sounded



628 SEcoND NorTH AMERICAN WILDLIFE CONFERENCE

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, ete. 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:
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Fife Grand Traverse 800 1934 16 814 Varied
Fife Grand Traverse 800 1935 16 8l4 Varied
Hemlock Cheboygan 6 1935 36 84) 8 All Brook Trout
Lost Otsego 43, 1935 100.2 (30.24) 9 All Brook Trout
West Lost Otsego 4% 1935 50 (23.54) 10'; All Brook Trout
Budd Clare 150 1935 158 7V Bluegills
Pleasant Oakland 86 1935 117 734 Bluegills
Bear Otsego 375 1935 5 9 Rock Bass, Perch
Big Portage Jackson 480 1936 24 814 Bluegills, Sunfish
Cedar ‘Washtenaw 56 1936 55 714 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 vield 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) Distribution of Species. In some lakes or areas the catch is
almost entirely one species; in other lakes or areas the cateh is varied.

In the Waterloo area (in southern Michigan) two-thirds of the fish
taken in the summer of 1935 were bluegills (intensive eensus) ; in the
Jlower 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 Peuninsula, bluegills
constituted only 6 per cent of the lake catch (perch 47 per cent).
Perch gradually replace bluegills from the southern part of the Lower
Peninsula to the northern end. Other species, too, show definite
trends in abundance with 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



Tue MicuicaNx Creer CENSUS 629

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 (intensive census) for two
seasons, the proportion of game fish to pan fish remained constant
(about 12-13 per cent game fish), but within the two groups the spe-
cies varied widely for the two years. An increase in the cateh of
one species is frequently accompanied by a decrease in the catch of
another competing species.

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

Fishing tends to be concentrated in mid-summer (apparently not
the best time of the summer to fish) and in northern Michigan prob-
ably varies as the number of tourists aund resorters varies.

(5) Cateh Per Hour and Per Fisherman-day. The total produe-
tion 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 varies widely with different lakes, but seems to
average about one fish per hour’s fishing. In the Waterloo Project
(sunmmer of 1936), it varied from 0.4 in one lake to 3.3 in another.
The average fisherman-day in summer is about 3 hours; in winter it
is slightly longer. The average catch per fishing trip varies widely
with different lakes.

The eateh per hour is not necessarily an indication of the crop. A
small Jake in the Pigeon River State Forest produced only 0.4 trout
per hour, but nevertheless 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,
i 1934, about a fourth of the anglers were women, in 1935 about a
fifth were women. In the Waterloo area in southern Michigan (sum-
mer, 1936) 16 per cent were women. In 1935 (general census) in
Michigan, women composed about 7 per cent of the lake fishermen
and about 414 per cent of the stream (trout) fishermen (6 per cent
for lakes and streams combined). In Fife Lake, women caught more
fish per hour than did the men; iu lakes in the state as a whole, the
cateh by wonien and men was almost identical (1.7 fish per hour for
women, 1.9 for men). On trout streams women averaged one fish per
two hours; men about one fish per hour.

By comparison with data on the number of woman anglers in the
intensive census, the ficures 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 Anglers. In southern Michigan (general census,
1935), only 3-5 per cent of the stream fishermen were non-residents;
in the upper end 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 Michigan 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 Lalke in 1935 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.

Olio, Indiana and Illinois contribute most of the ‘‘outside’’ anglers.
Their eatch on lakes is about equal (per hour) to the eatch 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) Empty Creels. On Pife Lake in 1934 the chances of taking
fish were 3 to 1; on the lakes in the Waterloo area (swnmer, 1936),
the chances of taking fish were about 2 to 1. These fioures varied
decidedly with the season. In winter the chances of taking fish are
much fewer than in summer.

(9) Effectiveness of Methods 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 sunitable legislation, es-
pecially on heavily-fished waters. Data for the catch of various spe-
cies on various kinds of bait and by the several inethods (still-fishing,
casting and trolling) are available for about 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 varions lakes or in one
lake for various seasons) suggests plainly that chances of taking these
particular species are very much better when ‘‘the right bait’’ is
used.

There is almost invariably a close correlation between the cateh per
hour, the size of the fish and the chances of taking fish. The method
or bait taking many fish takes also small fish and most frequently
takes fish; the opposite is true for baits or methods taking large fish.

(10) Teme of Day and Fishing. 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 and Fishing. There seems to be a relatively close
correlation between temperature and the catch. Fish characteristic
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of warm waters (large-mouthed bass, bluegills, sunfish, etc.) seem to
bite best when the weather (water) is warm; fish characteristic of
cool waters (perch, pike and small-mouthed bass) seem to bite best
when the weather is mild or cool. It is to be expected that fish are
more active and feed more voraciously when the environnient (in-
cluding temperature) is most nearly ideal for the species and that
ordinarily fishing for them is best at such times.

No close relatiouship has been found between fishing and the various
kinds of meteorological data (other than temperature).

(12) Determination of Stocking Needs. The census assists in deter-
mining stocking needs. It shows the number of undersized fish taken,
the intensity of fisling and the catch per honr of each species. It
shows, too, over a period of yvears, whether or not a species is declin-
ing. The eensus also helps to show whether or not stocking is effec-
tive. Of many plants of wall-eves in Fife Lake, appavently only one
was effective, since the wall-eyes taken are of relatively uniform size
and are of a larger size each year with no smaller fish in evidence.

Excellent trout fishing in 1935 on three lakes was due entirely or
almost entirely to stocking.

The Institute is comparing a eraph of the cateh for each species for
each hatchery distriet for an 8-year period; also a graph for the stoek-
ing during an 8-year period (starting 3 vears earlier than the graph
of the cateh). If stocking is effective, the graphs should be similar.
The study has not vet been completed.

A decline in the size of fish from year to vear or from early summer
to fall suggests over-fishing. On many of the lakes (intensive census)
the average size declines in mid-summer, but increases again in late
summer or fall. This trend is probably partially due to an increased
percentage of inexperienced fishermen in mid-summer.

(13) Bag Limits. The census shows how many ‘“limit’’ catches are
made. On Fife Lake (1934) the limit catches represented less than
2 per cent of all fishine. On some Branch County lakes on certain
days in winter (1933), fully half the fishermen caught their limit of
25 bluegills. The effectiveness of the legal bag and size limits may
be tested by the census.

(14) Sustained Yield. The total poundage of fish which can be
taken without impairing future angling can be determined only with
difficulty because of constant changes in the fish population due to
natural canses. If with current fishine intensity there is no decline
in the annual catch, it may be determined, at least, that the amount
taken each year is not excessive. If there is a gradual decline in the
catch, the lake is probably overfished. 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 over 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
averaging 3Y4 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 10%% inches) in 1935.

Heavy 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 (average size in one lake 6 inches, in the other lake 7 inches)
exclusive of yearlings, 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 removed 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
ijury to subsequent fishing.

(15) Movements of Fish. By zoning Fife 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 above, the study 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 ecollected 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 cen-
sus where fish of an exotiec species and of known length had been
planted. In the small lake previously mentioned as producing 1014
inch brook trout, the fish showed a verv exceptional growth. It is
possible, of course, that only the larger fish in the planting survived
and that the growth averaged less than 714 inches (average 314 when
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planted, 1014 when caught) for the year the fish were in the lake.

(17) Winter Fishing. The census 1s especially valuable to obtain
information on the relative catch of fish in summer and in winter.
The guestion of the effect of winter fishing upon the fish population
tends to be an important one wherever resort development is exten-
sive and accurate inforniation is needed to better weigh the arguments
on both sides. The census has indicated (Hazzard and Eschmeyer,
1937) that: Relatively few lakes are heavily fished in winter; that in
general tlie catch in winter is meager and that with a few exceptions,
winter fishing is not harmful to sunmer fishing.

(18) General Comments. Further uses of the census probably will
suggest themselves to the reader. It is evident that this inventory is
of some value to alinost 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 whicl
cannot be obtained by other practicable methods. Depending upon
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 (sinee 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 have
at times been used.

The term ‘‘fisherman-day’’ has been used to express the fishing
of one fisherman for one day. To say that a lake was fished for
5,000 fisherman-days is obviously 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
Mathematies (Sorting and Tabulating Division) of the University of
Michigan. The information is transferred to code cards which are
turned over to the Mathematies Department for sorting and tabulat-
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mng. This method has been found far superior to the laborious and
rime consuming compilation of the information with calcuiating
machines.

BIBLIOGRAPHY

Eschmeyer, R. W.
1936. Analysis of the Game-Fish Catch in a Michigan Lake, Trans. Am.
Fish. Soc., Vol. 65, pp. 207-223.
1937. Analysis of the Game-Fish Catch in a Michigan Lake—Second Season.
Trans. Am. Fish. Soc. (in press).

Hazzard, A. S.,, and Eschmeyer, R. W.
1937. A Comparison of Summer and Winter Fishing in Michigan Lakes.
Trans. Am, Fish. Soc. (in press).



Re W. Bschmeyer
¥Mr. Ruhl

February 10, 1937

REPORT NO. 401

THE HICHICAN CREEL CEWSUS

By
Re W, Eschmeyer,
Institute for Fisheries Re ;
Niohigan Department of Conservation and
University of Niohigen
This disoussion i3 intended to show, briefly, the seversl kinds of

oreel census now in opsration in Mishigmn, the mf‘?hking the csnsus,
the extent of the census, and the kind of information whioh may be obtained
from the census alone or in conjunotion with other studies, PReosuss of the
growing interest in oreel census and the excellent oppertunity to oarry on
sueh work with the CCC and with other agensies, it iz possible that census
studies may bs furthor extended by othsr states or other organisstions. In
this discussion the 4ifficulties and shorteccomings of the methods, as wsll
as the suscesses ashieved, are mentioned for the benefit of those who may

become astively interested in census work,

Methods 3_{ Tuking Censug

Mohigzam now has two distinot kinds of oreel census in operstion: the
general census taken primarily by Canservation Officers, and the intensive
census carried on by several e¢f the relief erpanigations, The first repre
sents & sampling of the fishing over the entire statej the seoond eovers
all or nearly all of the fishing on selected waters,



3 g\ .-“
B

A
~ A
4. np oo
) i’? i %
' 5' ﬁ‘ al
MO

Y

S
"b“*_-,
£

. 2w

The census blank now used by both groups is shown in last year's
Proceedings of the NWorth American w7ildlife Conference (page 338), These
perforated sheets (4" by 6") are prepared in books of 100 each,

The general cemsus is taken as & part of the regular work of the Cone
servation 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
his discretion, The records teken by the officers include only the day's
fishing to the time of the interview, not the full dey's fishing es recorded
in the intensive census. The officers prepare the reocords in connection with
checgking fishermen for violatlion of the fishing lews, The diffioculty with
this system consists primarily in obtaining a representative sampls of the
fishing. Some officers who enjoy this work submit meny more records than do
those who dislike it or who ail to understand its valuse., The census is
probably piven most attention when other dutieas are not pressing, During
the hunting eeason, for example, time is not available for the worke. There
is probebly a tendency, too, to get records where (and when) the fishing
i3 concentrated. Curves of the various size ;roups sugrest plainly that the
lengthe are penerally estimated rather than mesasured, Jince the officers
have many duties, it cannot be expected that they devote more than & limited
agount of time end sttemtion to the census work,

The oensus date are determined for hetchery districts and for geographioal
districts, each consisting of a number of counties, Data for any one county
may not be represemtative, but it is believed that Tipures for a mumber of
countlies taken collectively give a reasonably adequate picture of fishing
conditions.

The general census was inltiated in 1927, chiefly through the efforts
of former Commiscioner Herold Titus, and became extemsive encurh to be velu-
able in 1928, Since the cemsus bepan, over 100,000 fishing records have

been subpitted represeanting about half a million hours of fishing. Date
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from these records heve been compiled by the Institute for Fisheries
Research,

The intensive census is taken by several agencles includi:g the state
EeCoWe, the U, S. r'arka service D.C.He, the Us S. Forest Service and several
resettlement Projects (U. S. Parks Service). It consists, primarily, of
having crews of men patrol the lakes to contact the fisherman when the latter
reaches shore, r~ach census~taker is responsible for a definite amount of
shoreline, The method is discuesed more fully in a paper by the writer pre-
sented at the 1935 meetling of the American Tisheries Society., With few ex-
ceptions, the intemsive cemsus has been taken only on lakes, although a
further extension of the work on trout streams is contemplated,

Intensive winter cemsus hag now been taken on about 35 lakes and ipe
tensive surmer census on about 30 lakes, On some lakes the reocords are now
aveilable for several seascnsj the Fife Lake cemsus is mew entering its
fourth year. Data have not yet been compiled for most of the 1936 oemsus,

Census~-taking in winter is & relatively easy matter, Comparetively few
pecple fish at that sesson and access to the lakes is ususlly limited to a
few points elonp the shore, Fishing tends to be concentrated in certein
gpote on the lake and is limited to daylight hours, An eightehour census
(from about 9300 8.me to 5100 peme) will usually cover all of the fishinge
¥en for the cemsus work are more readily available in winter, since some of
the other projects cannot be carried cut at that season,

The intensive census-taking in summer presents a greater number of
problems, The fishing day extends from sbout 5:00 aeune to 10:00 or 11:00 pem,.,
necegsitating the use of several shifts of census-takersz, Lakes are penerale
ly accessible from most of the points elong the shore, and fishing is much
more extenslive than in winter,

The summsr census is generally taken from about daylight to about dark,

4 few of the late fishermen are not eontacted, but records for their fishing
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are usually subritted by those who operate tho boat livery or by the fisher-
men themselves,

It hes been found that the averaze CCC Loy cammot "take" the census
satisfactorily, wut that, in almost every caxp, a selsct group of men under
reasonably close supervision can do the work in an entirely dependable and
ecceptable manner. It has become obvious that the common specles of fish
are not well imown even to the more intellirent emrollees (and meany or most
of the fishermen) and training of the mem is necessary if the species are
to be correctly recorded.

It has been found, too, that the fishermen is entirely willing to give
the informetion regerding his fishing if he need not write it., A law require
ing that the fisherman report hie catch is nbt necessary, but it is hiphly
importent that some competent census-taker record the information end examine
the fish to determine the species and sisze,

There are soveral ways of checking on the dependability of the informa.
tiones When placed in the various size pgroups, the curve for the sizes of
any specles of fish should be relatively smooth, If half-inches are decidedw
ly leas abundant then even inches, it is obvious thet the measuremcnts have
not been taeken corrsctly to the nearest half-inch, If data &s recorded by
one of the census-takers on the lake differs decidedly from information taken
by the others, it casts some doubt on the reliebility of the figures, The
cengug-talkker places his initlals on each sheet end can be referred to whem
unusual lenrths are indicated or if some of the data ere missing on one or
more of his sheetss The placing of the census-taker's initials on the sheets
is eapeclially desirable too because 1t encourages more careful work,

During the eerly stages of the census, it was considered desirable,
occasionally, to diseard the deta for one or two lakea becasuse ome or more
of the census-takers were obviously not recording the informaetion corrsctly,
but, with improved supervisory personnel, the taking of creel census by the

several agencies (chiefly CcC) has bLeen considered entirely satisfactorys
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Information Providedlgz_the Cemaus

Listed beiow are some of the kinds of information which may be made
aveilable by the cemsus, with brief summaries of the findinrs on a few of
the Eichigan lakes,

Total gnnuel grops There are certain difficulties in indleating the

total yielde It might be expressed in pounds per acre of shoal, pounds per

aore of the lake es a whole, or pounds per ocubie unit of water, If expressed
in pounds per acre of shoal, certain fish using the open water (peroh, pike,

lake trout, walleyes, otu.) are not given full considerstion. Hany of the

lekes have not vbeen sounded so the exprossion in pounds per cubie unit could
not be used gven if 1t were considered desireble, Production is now expressed
ir pounda per sore of water rerardless of depth, extent of shoal, eto, The
size of the fish is listed in lenpgth only and is converted Iinto weipht later
bty the use of lengtheweisht tables. For most of the lakes, the weights of
the fish have not yet been dotermined, The approximste nmumber of fish caught

per ascre, and their averare length, are shown belows

2pproximete Approximate Approximate Ave, Chief

Lalke County  Area (Acres) Year Ho, Per Acre Length (Inches) Specles

Fife Grand Traverse 800 1934 16 8% Varied

Fife Grand Traverse 800 1938 16 8 1/4 Veried

Hemlook Cheboygen 6 1936 36 (8%) 8 All nRrook Trout

Lost Otsego 4 1/2 1936 10042 (30.2%) 9 All Prook Trout

sest Lost Otsege 4 1935 B0  (23,5}) 10 1/2 All Brook Trout

Pudd Clare 150 1935 158 71/2 Bluegills

Fleasant  Oakland 86 1935 117 7 3/4 Bluegills

Bear Otsego - 378 19356 5 9 Rock Bass, Perch

Fig Portege Jackeom 480 1936 24 8 1/2 Bluegills,Sunfish

Cedar washtensw 56 1938 55 71/2 Pluegills,Sunfish

sugarloaf Washtenew 208 1936 27 8 Bluegills,Sunfish

Clear Jackson 137 1936 7 8 Fluegills, Rlack
Cravple

Total yileld can be obtained only from the intensive census,
It is obvious that the yleld from Michigen lekes varies greatly, depend=
ing to some extent on the intensity of fishing and to & very considerable

degree on other factors,
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pistribution of Species: In some lakes or aress the ocatch is almost

entirely one speciesj in other lekes or ereas the catch is variede

In the vaterloo aree {in scuthern Michigen) twoethirds of the fish
taken in the summer of 1935 were bluegills (intensive census)i in the lower
two tiers of counties in 1935 (general census), bluegills constitute 867 of
the lake fish caught (perch 57), and in the northern several tiers of counte
jes in the Lower Peninsula, bluegills constituted only 6. of the lake catoh.
(perch 47/)s Perch gradually replace blvepills from the southern pert of
the Lower Peminsula to the northern end, Other epecies, too, show definite
trends in sbundence with changes in letitude,

The cormbination of species is elso szipgnificant, cCerbtelin fish gemerslly
are associated with other species {as for example bluegills and large-ruthed
bass),end a habitat conteining one in abundance will prohably also support
the other, The evidence also supprests that recardless of etocking, the
southern lekes will probably continue to be primerily "bluezill" lales and
the northern weters (in the Lower Peninsula) primarily psrch waters (both
with exceptions, of course),

Interrelation of Speciess The oensus shows that es one species increaces

another declines, In Fifs Lake (intensive oensus) for two esasons, the proe
portion of game fish to pen fish remained constent (about 127/.137 game fish),
but within the two groups the species varied widely for the two years, in
inorease ln the catch of one species i3 frequontly aeccompanied by s decrease
in the catoh of ancther competing specles,

Intensity of Fishingt The census shows that fishing intensity verles

widely, renging from & very few fisherman-days per acre in some lakes to
84 fishermsne-deys per acre on a small trout lake,

Fishing tends to be concentrated in mid-summer (apparently not the best
time of the summer to fish) and in northern Michian probably veries as the

number of tourlsts and resortera varies,
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Catoh Per Hour and Per Fishermanwday: The total production is probably

of most interest to the fisheries worker, but the catch per hour or catech
per day'e fishing is of prime interest to the angler. The per hour oatch
varies widely with different lakes, but seems to average sbout one fish per
hour's fishing. In the Waterloo Project (swmmer of 1936), it varied from
D¢t in ome lake to 3,3 in another, The average fishermanwday in summer is
about 3 hoursy in winter it is slightly longer., The average catch per fishe
ing trip veries widely with different lakes,

The catch per hour 1s not necessarily an indication of the crops A
swall lake in the Pigeon River State Porest produced only 0.4 trout per hour,
but nevertheless yielded 30 pounds per acre,

3ex 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 women, in 1930 ebout a fifth were women,
In the Waterloc area in southern ¥ichigen (surmer, 1936) 167 wers women,
In 1935 (zeneral census) in ¥ichipen, women composed sbout T of the lake
fishermen and sbout 437 of the stream (trout) fishermen (&7 for lakes and
streams corbined)s In Fife Lake women caupht more fish per hour then did
the menj; in lakes in the state as & whole, the eateh by women and men was
almost identical (1.7 fish per hour for women, 1.9 for men), Om trout
streems women sverazed one fish per two hours; men about one fish per hour,

By comparison with deta on the number of woman anglers in the intensive
census, the firures for the peneral census seem too low, It is possible
that the officers tended to avoid the womdn anplers, The actual percentage
of womdn fishormen on lekes is probably somewhere between 107 snd 20%,

Residence of Anglersy In southern Michigen (general census, 1935),

only 3285 of the stream fishermen were noneresidents; in the upper end of
the Lower Peninsulae, 417 were non-residents, Honeresident lake fishermsn

varied from 3% in a pert of southern ¥ichigen to over 507 in the western
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helf of the Upper Peninsula, Winter fishing was almost entirely by residents
except possibly in a few southern counties. About 3%] of the fishing in
Fife Late in 1935 was by nob~residents. Half the fishing on this lake was
by persons living 200 or more miles away, In the Waterloo area in scuthern
Michiran, only 67 were noneresidents, end 937 lived in 3 nearby counties.

Ohio, Indiana end Illinois contribute most of the "outside" anglers.
Their cateh on lakes is sbout equal (per hour) to the oateh by residents,
On streams noneresidents excelled in 1935 (goneral census).

The tourist and resort industry is now oonsidered second only to
manufacturing in ¥ichigan and fishing constitutes a chief attraction.

Impty Creelss On Fife Lake in 1934 the chances of taking flsh were

3 to 13 on the lekes in the Waterloo ares (sumwer, 1938) the chances of
taking fish were about 2 to 1, These figures varied decidedly with the
seagon, In winter the chanoes of taking fish are much fewer than in summer,

effectiveness gglﬁethods end Baits: Information on the effectiveness

of various wethods end baits is primarily of interest to the fishermen,

but 1s also of value in determining suitable legislation, especially on
heavily-fished watera, Data for the catch of verious species on various
kinds of beit and by the several methods (stillefishing, casting and troll-
ing) are available for about 20,000 fishing records (intensive census),

but are too mumercus to be disocussed here,

Certain baits are outstanding for the taking of certain species, The
consistency with which those beits excel (in various lakes or in one lake
for verious seasons) sug;ests plainly that chances of taking these partioculer
speclies are very much better whem "the right bait" is used,

There is almost invariably a close correlation between the catch per
hour, the slze of the fish and the chances of teking fish, The method or
bait teking wany fish takes slso smell fish and mozt frequently tekes fishj

the opposite is true for baits or methods talzing large fish,
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Time of Day end Fishings Limited data show that fishing in general
is best soon after daylizht in the mornin;; and the huur or two before dark
in the eveninge On Fife Lake, in 1934, a majority of the fishermen fished
et the wrong time of day.

Weather end Fishingy There seoens to be a relatively close ocorrelation

between temperature end the cetche Fish characteristic of warm waters (lerge-
mouthed bass, bluegills, sunfish, ete.) seenm to bite best when the weather
(wster) is warmj fish characteristic of cool waters (pereh, pike and smalle
mouthed bass) seem to blte best whon the weather is mild or cocol, It is
to be expected that fish are more active and feed more voracliously when the
environment (including temperamture) ie most nearly i1deml for the speciocs
and that ordinarily fishing for them is best at such times,

¥o close relationship has been found bebtween fishing and the wvarious
kinds of meteorologioal data (other than te-perature).

Determination of Stocking Nocedsy The census assists in determining

stocking needs., It shows the number of undersized fish taken, the intemsity
of fishing and the catoh per hour of each species, It shows, too, over a
period of years, whether or not a species 1s declining, The cansus also
helps to show whether or not stockiug is effective, Of meny plants of walle
eyes in Fife Lele, anparently only one was effective, since the walleyes
taken are of relatively uniform size end are of a larper size eash year with
no smaller fish in etidence,

wxeellent trout fishing in 1935 on three lakes was due entirely or
almost entirely Lo stocking,

The Ianstitute is cowparings a graph of the catch for each speeies for
sach hatchery district for em B~yeer period; also a pgraph for the stocking
during en S-year period (starting 3 years earlier them the graph of the
catch), 1If stocking is effective, the graphs ashould be similar. The study

has not yet been completed,
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A deoline in the sige of fish from year to year or from early summer
to fall su;gests over-fishing. On many of the lakes (intensive census)
the average size declines in mid-summer, but increases spain in late swmoer
or fall, This trend is probably partialiy due to &n increased percentage
of inexperienced fighermea in midesummer,

Bag Limites The census shows how many "1imit" catches are made, Omn
Fife lake (1934) the linit cetches represented less than 27 of all fishing,
0n sowe Eranch County lakes on certain days in winter (1935), fully helf
the fishermen caugihtt their limit of 26 bluegillas The effectivensss of
the legal bag and size limits mey be tested by the census,

Sustained Yield: The total poundage ol fish which ecan be taken withe

out impairing future angling cen be determined only with diffieulty because
of constant changes in the fish population due to naturel causes, If with
ourrent fishing intensity there is no decline in the anmal catch, it may
be determined, st least, that the azoumt taken eash yser is not axcessive,
If there is a pgreduel decline in the catch, ths lake is probably cver-iished.
An attempt was made on FPife Lake to determine the total population as well
es the yield by coupling tagging end crecl census, Only a few hundred fish
were oaptured for tegming, however; so no deberminetlon of the total popula
tlon could be made in this lske which ylelds over 10,000 fish snnually,
Further attempta will be made to tar e minimm of several thousard fish in
Fife Lake,

In a lake in the Pigeon River State Forest whioh seemed suitsble for
trout, but which contained unly mirmows, 5,000 brook trout aversging 3! inches
leng were planted in the summer of 1333, An intensive creel census shuws
that this lake produced to the anglers a total of 199 fish (average length
10} inches) 1a 1935,

Heavy winter-kill in several rich lakes in the Waterloo arss in south=

era Eichigan made possitle a determination of the number of fish which had
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besn present in the lakas. The two lakes which were studied (by
Ge e Cooper) showed u prasenve of over 1,000 {ish pe:r acre (average site
in one lake 6 inches, in tho other lala 7 inches) exclusive of yearlings,
mninnowa and obnoxiocus fish, Since lakes in the area are somewhat zimller,
it is probable that the other lakes contain at least 300 to 400 legal
fish por acre, Census records show that 4 of the lakas producod only sbout
25 to 75 fishk per ascre in 1936, It seems that many morse fish in thess
lekos die from natural causes than are removed by fishing. A donbling of
the fishine intensity would probably rmot be injuriocus,

That oomstitutes a sustained yield in a lake is not kmown, but census
data coupled with other studise will eventually indicate how large a crop
mey ve expected from verious types of waters without injury to subseguent
fighing,

Yovenents of Pishy By zoming Fife Lake and by noting where tegged

fish were released and where they were reoaptured, it wes considered pose
3itle to note to what extent eaoh specises spreada through the lake, Ag
indicated sbhove, the study could not bs made bacause too few fish were
ceplured for tagring., A knowledge of fish movements within a lake i ime
rvortent, of course, in stocking =ad in lake improvenant,

growth of Pigh: The censur may be used as en nid in determining rate

of growth, Seale samples are collected by some of the sengus-takers to be
used later for prowth studiss. It has been found, however, that only ex
ceptionally dependable men ghould be nsed to csllest the sesles, gGrowth

may be deternined directly frorm the oeusus whore fish of an exotlc species
and of known length had been »nlanted, In the smell lake previously mentioned
es producing 10} inch brook “rout, the fizh showed a very exceptionmsl prowth.
It is possible, of course, thet only the larzer fish in the planting survived
end that the growth averaged less them 71 inches (ave, 31 when planted,

10} when ceught) for the vear the fish were in the lake,



Jinter Fishings The census is especially veiusble Lo obtein infornite

vion on thwe relstive cebeol of fish in swegser and in wirters The gQuestion
of the eirfeet ol winter fisuing upon the fieh populaticn tends tv Le an
imporvert one wherever reacrt developmert is extensive and accurzte ine
formation is ueeded tu better weligh the srpuments on both sides. Fhe consus
has indicutod (Feszard aud Lsclmeyer, 1337) thaty Jelatlvely few lulkes ure
heavily [ished inm winterj that in geunoral the caeteh In winter 1s uwesger wnd
that with a {ew excepilons, winter lishing is not harmtul Lo sumer fishing,

General Coumentss Further uses of the cemsus prebebly will suggzest

themselves to the remder, It is evident that this inventory iz of some
velue o wlnwst every phase oi fish manupgauent as well as of interest and
value o0 the angler hiwsells

The sensus for a lake or stream obviously inereases in value from
year tu year veocause iy shows trends which camot be determined from the
consus o & siuple 268800,

Valuable infornetion ean be obieined by eucuuraging oiubs or individual
flshemren to keeép accurats and cowplete records ol their fishing, In
Michigen ome club at least (Thie Kimie {reek Club) has kept a reascnably
ocuplete snd accurate record of ivs fisldng for over E0 years, These loxng
period records suow trends in the fishing which caxmet Le obbained by other
practiocailie moviicds, Depending upon wemory alome Lo compare eurrent Iisn-
ing wich angling in the "gzoud old days™ is certainly far from relinble,

Terminologys The Germ "sreel census” do6s not express the full uas
ol this survey, tul because of long usaze (sinse 1527 in Mlchizan) and bew
oxuse the torm is not easily coniusea with other {ypes of study, 1% is Le=
lieved that the sxprsssion "oresl census” is bDetier suitsd than "flah
vield study™ or somo expressions whioh nave at times been used,

The term "fishermaneday” nes been usea to express the Tishing of une
Tisherman for one dey. To say that a lake was fished for §,000 fisherman~deys

1s obviously better than saying that it wes fished by 5,000 fishermen if by
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"risherean® wo meen the fisghing of omne porson for oane day,

Compilation of Data: The mauy compilations end corraletions of the

data ars made for the Instiiube by the Department ol Meihematios (Jorting
and Tebulating npivision) of the Unlversity of Uichigmne The information
is tranaferred Lo code eccrds which are turned over toc the Kathematics
Departz=ent for scrbting sad tabulating, Thls mothod hns been found lar
superior %o the laborious and time corswmday compllabion of the infuriae

tica with ecaleculating machines,

Literacure on the Michigan Creel Census
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