: Figh Division
: Education - Game
Institute for Fisheries
Researchn

INSTITUTE FOR FISHERIES RESEARCH D0+ S. Shetter o
E. L. Cooper =77

DIVISION OF FISHERIES Ve
J. A. Scully

MICHIGAN DEPARTMENT OF CONSERVATION - N 1 A R .
[+ % b3 ar =
COOPERATING WITH THE Regiopal Fisheries Supervisor

: egior
UNIVERSITY OF MICHIGAN - R = ,,Yl 1l
R. 5. marksADDREss
- s (@]
Januery 2, 1951 UNIVERSITY MUSEUMS ANNEX

ANN ARBOR, MICHIGAN

ALBERT S$. HAZZARD. PH.D.
DIRECTOR

Report Ho. 1271

BRCGCK TROUT MATAGEMEKRT STUDY

Bv

v

Edwin L. Cooper ERRA R
Abstracs

A study of the effect cf an iuncreased size limit on the population
of brook frout has been in operation on the North Branch Au Sable River
since the spring of 1949. This experiment is an attempt to increase the
vovulation bty permitting more fish to spawa.

An increase in brook trout of spawning size was noticed in 1949 and
1050 over that of 1948. This was due to the 10-inch size limit which
prevented exploitation of the population during thelr second summer of
life, What information we have a2lso indicates an increase iﬁ the catch of
10-inch fish iﬁ 1950 over 1S40 and 1948. This was due solely to the 10-inch
size limit which permitted the fish to grow to this size before being caught.

The creel census taken during the 1850 season reveszled a high rate
of exploitation in the 7-inch water. No fish were recorded longer than
10 inches; half of the catch was less than 7 1/2 inches long.

The exveriment should be continued at least until the 1952 season to allow
the expected increase in the population to becoue legal size. It should pre-

ferably run until the 1654 season to permit the second generation to beccome

legal size.
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Introduction

The North Eranch of the Au Sable River ian Otsego

is one of the best known of Michigan's trout streams.

antedates 1880, when its waters abounded with the now

grayling. In 1885, brook trout were first planted in
system and shortly afterward produced fine fishing.

days" limit catches of 5C brook trout were not uncomm

and Crawford counties
Its fishing history

extinct Michigan

the Au Sable River

In the "good ¢ld

on and large fish were

frequently ceught. There is reason to believe that the stream supported

many more fish then than it does at the present time,

although exact data

on populaticn density are not available. As late as the early 1930's,

brook trout fishing here was still considered genersal

ly good but by no wmeans

what it had been in the past. Brown trout also had been introduced and by

1900 had become well-established in the stream. Most

that were large enough to write home about were brown

of the fish caught

woubt. Since 1930

brook trout fishing has declined further and the size of this species

taken rarely exceeded 10 inches in length. Intensive

by D. S. Shetter in 1934 to 1937 indicated that very

study of the species

few brook trout ever
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attained a length of 10 inches, despite a fast growth rate and abundant
food in the stream. In 1946 to the present time, information obtained on
the brook trout population in the North Branch reveals the same conditions
that prevailed 10 to 15 years ago. The fish are growing at a very rapid
rate but very fe# fish are seen of a size larger than the minimum size
limit, suggesting that they are being removed by fishermen nearly as fast

as they become of legal size.
ObJjectives

The major aim in this study, as in all other attempts at sport-fishing
spanagement, is to determine the proper way to manipuiate fish populations
to get the maximum recreational benefit to the greatest number of fishermen.
For the North Branch of the Au Sable we have proceeded with the assumption
that the populetion has been depleted through overfishing and that some sort
of angling regulation that will increase the population will be of benefit
to the anglers as a whole. It appears to be simply a case of saving enough
seed to plant the whole field instead of only a part of it.

" In dealing with public waters, management of the native fish stocks may
be accomplished by only a relatively few controls. The best method possible,
thet of limiting the catch to a known fraction of the standing population, is
at present not possible. Nor is it practical to limit the fishing pressure
to a certain maximum. For population manipulation we must rely mainly on two
types of regulations (1) thet of a daily creel limit, and (2) a minimum size
limit. Informastion concerning the daily creel limit suggests that it is very
ineffective in limiting the catch; with the distribution of angling ability
as it is, the daily creel limit would have to be reduced to 2 or 3 fish per
day to have any effect simply on redistributing the catch. To attempt to

limit the total yield by this means would be even more of a problem.
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Apparently, the only practical control left is that of a minimum size limit.
This management practice is normally used to ensure enough escapement of
individuals of ﬁhe population of a proper size and'age sufficient to maintain
the population at what we would like to believe is the maximum standing
population that the body of water will adequately support. For the state as
a whole snd rfor all three species of trout, the minimum size has been es-
tablished by law at 7 inches. The original intent of the T-inch size limit
was to allow the fish to mature and spawn once before becoming legal prey
for the angler. This it fails to do on the North Branch of the Au Sable
and on many wore of our best brook trout streams. Therefore, in 194G, as
an experimental measvre, a 10-inch minimum size limit on brook trout was
proposed for a portion of this stream. The fast growth rate of the fish
along with ébundant food in the stream plus the small number of brook
trout larger than the legal limit intimsted that the population was bveing
over-fished--perhaps to the point 6f a depletion §f the spawning stock.
If this was the case, then more protection in the?form of a higher minimim
size should increase the population by allowing more fish and/or larger
fish to spawn. The main objective of the study, thereforé, was to determine
whether such an increase in the minimum size for the angler would result
in an increase in tie population and in the resulting yield to the fishermen.
If it would not, then a determination of some other factors responsible for
maintaining the population at such a low level would seem to be in order.
Information necessary to establish the minimum size limit on a hasis of
the size at first matwrity was available from previous work. Extensive
collections from spawning populations in this stream during 1948, 1947, and
1946 and earlier indicated that no females spawned at the end of their first

yeer but that nearly all of them were mature at the end of their second year.
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At this time they were from 5 to 10 inches long. In order to protect most

of the brook trout through their first spawning, the minimum size in this
stream would have to be about 10 inches. It was thought that this amount
- of protection would permit a large enocugh increase in the brood stock to
enable one to tell whether such a measure would result in an increase in

the population of brook trout in the stream. Such an increase, if it happens
at all, will not become apparent to the fishermen until the season of 1952
when the majorit& of the 1950 year class will have reached the legal size of
10 inches. The 1950 year class resultedrfrom the spawning of the yearling
fish in 1949 which were the first group of brood stock to receive protection
under the 10-inch size limit. This 1949 group of spawning fish, although
augnmented ty protection due to the 10-inch minimum size, resulted from a
limited amount of spawning in 1947. Therefore,'ﬁe might expect even a

larger increase in the catch;ﬁp%?cgérﬁin 1954 when the second generation

of fingerlingé attain 1egalJ;izé:  ﬁééing predictions on thé assumption that
the population has been depieted through overfishing and that no other serious
limiting factors are involved in holding the population to a low level of
productivity we might postulate the turn of events for the next few years
(Table 1). One can readily see by this table that the 10-inch minimum size
should be continued at least until the 1952 season and preferably until the
1954 season before drawing any conclusions as to the results oflfhe study.

Another objective was to sound out public opinion on greater restrictions

to trout fishing. If fishermen were given a choice of catching one 10-inch
brook trout or several 7~ to 8-inch ones, which would they choose? Also,

how meny persons would be interested in fishing in a stresm where they knew
they would have to return 7-, 8-, and 9-inch brook trout as sub-legal? It

was believed that opposition to such a program, if at all prevalent, would be

soon forthcoming.
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Table 1. Fishing predictions for 10-inch brook trout in North Eranch Au Sable
River for the period 1948 to 1954, due to a change in minimunm
size limit.
1948 1949 1950 1951 952 1933 1954
TIshing predictions Better Than ;
for 10-inch trout No good No good Better than 1948-19%J Same as 1950 1950 - 195 Same as 1052 | 1o8h §Bs3

Ege-group O

Fingerlings, averagg of fingerlings

size 2-5 inches

Low production

7 TO0INCEHES

Low production of
fingerlings - brood
stock from 1947
year class.

\

Increase in produc-
tion of fingerlings
brood stock from
1948 year class.

No increase over
1650 brood stock
from 164G year
class

Increase in
production of
fingerlings

\

\

Y

\

Some increase in

o increase over

ncrease in

No incresse in
vawning stock

N Increase in
vawning stock.

=
o
(2]
. =,
Age-group T High explol-
yearlings, average | tetion of this pavners due to \XQ?Q. syawning stock.
size 5-10 inches. group by anglers] A} 10-inch size limit. \
Bulk of spawning removes most of| M %
done by this group. | them I?efore S % %
spawn}ngvfor = '?b s?
the first time.|] < \
= ‘& &
\ © p R
\ e
~ 5
- =] \3}
Ll H \\
3 AD ~ ".:" . o \
o Ny
hge-group II Very few of < Very few of this Y%Lincrease over
Two-year-olds, this group f%, group left. 1 fO,
gverage size 8-12 escape anglers g\ ‘“\
inches. B'U,lk_ of to0 becone 10 N ":\_\
catch under 10-inch| inches in size.] Hf° )
limit is from this 0

group.

MINIMUM

“Increase in .

catch over 1957 \?ver 1952,
kN
A

AN

 No increase

o

. Increase in
ﬁgtch over

1853.
\

¥ [
Sy
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Methods of Investigation

Accurate estimates of the populatiorn of brook trout in portions of the
North Branch of the Au Sable hafe not heen made. As indices to population den-
sity and of changes in the population of brook trout we are relying on the
catch-per-hour with an electric shocker. While it is admitted that the
efficiency of the collecting apparatus will vary with conditions of weather,
water level and with different personnel, any morked changes in actual pop-
ulation density should be detectable even though their magnitude be only
estimated. The collections have been uniformly taken from the same portion
of the stream at comparable times of the year with the same type of ap-
paratus in so far as possible.

A partial creel census has been initiated in 1950 to determine the
general level of angler success. This census will be continued for the
duration of the study. Since conditions made it impossible to obtain & record
from everyone fishing in the area, a sampling schedde was prepared to enable
the clerk to spend half of his time in the 10-inch water and the other hslf in
the 7-inch watér. By this means, the fishing intensity, success, and Quality
of fishing could be compared between the two types of water even though the
total angling was not known. Also, since the amount of trout water in the
North Branch Au Sable is sbout equally divided between the two types of size
limit, differences in fishing intensity in ﬁhe two areas might reflect public
willingness to go along with this type of regulation. It is necesszry that the
operation of this type of creel census be maintained as nearly uniform as )
possible for the duration of the study, if data on fishing pressure, catch
and percent of angler success are to be useful iﬁ comparing oune year with

another. Any major change in density of fish stocks should be reflected in a

change in fishing statistics.
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As a continuation of studies on the rate of growth and age-composition
‘of the brook trout population, scale samples and other pertinent information
are being regularly collected end analyzed. If & noticeable increase in the

population can be brought about, it should provide a chance to obtain valuable

information concerning the relatiomship of growth-rate and population density.

Preliminery Results

During the sesson of 1949, as a result of an order by the Conservation
Commission, a 10-inch minimum size limit was in effect for brook trout only in
that portion of the North Branch of the Au Sable River from the Otsego-erawford
County line downstream to the village of Lovells. Daily‘creel limit remeined
at 15 fish, regﬁlations on other species of trout remained unchanged and
there were no restrictions as to the type of lure used. Also, as pointed
out by the Field zdmipistration Division, the lack of a provision in the
order making it illegal to possess brook trout smaller than 10 inches in this
portion of the stream rendered law enforcement relatively ineffective. There
was considerable criticism of the order with many people suggesting a lower
daily limit, restrictions to flies only and application of the 10-inch limit
to all sﬁééieébe trout. The gereral opinion that violations were rampant
and undétebfabié apparently was over-emphasized as was the belief that the
balt fishermen were killing nearly all the T- to 10-inch brook trout. Desvite
the professed lzck of orotection from btoth the violator and the bait-fisnerman
there was 2 marked increase in the number of fish from 7 to 10 inches lon
noticed in the late summer and fall samples of 194Q.

In 1949, fishing in the 10-inch section was not very good {an understandable
condition) which fact prompted the department to stage a demonstration of the
population density to interested rarties. This dewonstration was done in the

vicinity of the Twin Bridges nortk of Lovells in July, 104kC with an electric

shocker and convineed the several hundred people present that there was a very

&
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laxrge porulation of 7- to 1l0-inch brook trout present in the stream plus a fair
number of brown trout larger than 10 inches. It was explained at the time that

saxmples takén with a shocker during July and August of the previocus two years

revealed very few fish of the then legal size of 7 inches, and that the marked

increase of fish from 7 to 10 inches in length should mske fishing much better

next year when these same fish would be mostly 10 to 12 inches long.

In November, 1949, a sample was taken in the same area while fish were
concentrated on the spawning grounds. The fish taken at this time averaged
somewhat longer than during the previous year and there were many more of them
present (Table 2). There was not much change in the age-composition of the
sample (most of the spewning stock still being yearling fish) indicating that |
most fish exceeded the 10-inch limit during their third summer and were very
quickly caught by anglers. Very few Iish longer than 10 inches were taken in
the samnle (2 out of 103). The increase in average length of the total sample
was due to the increase in the numbers of 8- to 10-inch fish present which were
for the most part fast-growing yearlings.

For the season of 1950, some changes were made in the Commission order
regulating tpoutnfishing on the North Branch of the Au Sable River. Minimum
size on all species of trout was 10 inches; daily creel limit of 10 trout, of
which not mcre tﬁan 5 could be brookx trout; the fishing method to be restricted
to the vse of artificial flies only and the restricted area was extended to
include that portion of the :stream from the village of Lovells downstream to
Eaman's. Also, provision was masde in the order meking it illegal to possess
trout below the legal length in these waters.

It is interesting to note that most of these additional restrictions were
suggested by the Lovells Hook and Trigger Club, the local sportsman's orgasnization.

The extersion of the order to cover brovn trout was done to eliminate the provnlem




Table 2. $Size frequency distribution and age-composition of
collections of spawnding brook trout 1n Horth Branch of
the Au Seble River. Discrepvancies in total fish collected
for size frequency and age distribution summsries are due.
to the fact thet all fish collected were nct scale sampled.

Size-range Date and number of fish collected
in inches September, 1940 November, 1949 October, 1950
5.0 - 5.9 7 L 20
6.0 = 6.9 28 15 10
‘ 7.0 - 7.9 50 35 21
8.0 - 8.9 5 ’ 35 23
9.0 - 9.9 2 11 8
10.0 - 10.9 0 2 8
11.0 - 11.9 , 0 0 1
\
Total fish collected 93 103 g1
Time spent in collecting 2 hours 40 minutes 45 minutes
Number of fish per hour 47 155 121

of sampling

Date, number and size of brook trout taken

September, 1946

November, 1949 ’“iOctober,lQSO

Age-group Number Size-range zAvgragé5ﬁf;;;g‘ X
size o iZe
I o1 5.2 - 9.3 60 5.6 - 9.9 34 5.6 - 9.0
1T 2 7.6 - 9.7 12 7.3 - 10.1 3 10.2 - 10.5
I and II combined 7.1 8.2 7.8
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of identification) as 1t was apparent that many fishermen could not distinguish
between brook and browm trout. Rainbow trout do not occur‘in that portion of
the North Branch under observation. The limit of 10 trout but not more than
5 brook trout, also suggested by the local club,and the "fly-fishing only"
restriction both were asdopted although neither regulation was believed to
furnish wuch additional protection to the brook trout population. The collection
made in October, 1950 indicated that there were a few less fish present on the
spawning grounds in 1950 than bthere were in 1949 but that the population was
still much grezter than in 1948. Although the swmall difference noted between
1949 and 1950 may reflect only the inaccuracy of the collecting method, it is
evident that the additional protection afforded by the reduction in the daily
limit from 15 to 5 and a further restrictionvfo fly fishing only did little or
nothing in allowing a larger proportion of thé yvearling fish to escape anglers.
It seems hardly Jjustifiable to maintain the fly-fishing only restriction in the

face of considerable opposition, despite the local sentiment in favor of such a

proposal.

Creel Census of 1950

During the season of 1950, 892 fiéhermen were contacted at the end of
their fishing trips and data on their success tabulated. (Table 3). The dis-
tribution of the fishing intensity between the two types of water (487 trips in
open section; 405 in restricted wster) indicated very little opposition to the
10-inch size limit although some criticism was voiced against the fly-fishing
only rule. Also, it shouid be remembefed that hatchery plantings were made
in the 7-inch water and no fish were planted in the 10-inch water. It has been
observed, elsewhere, that hatchery plantings tend to attract fishing pressure to
that portion of the stream, and the fact that there was little difference in
fishing intensity in ‘the two areas 1s indication that there was considerable

satisfaction with the sngling that the 10-inch water afforded.
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Table 3. Results of creel census on Forth Branch of the
Au Sable River, season of 1950.

Total Percent  Hours Total Wild Hatchery Wild

i fishing  success- fished  trout brook brook brown
' Portion of stream sampled trips ful trout trout trout

T-inch water - Dam 2

to Otsego~0:awford County ' )

Line; Eampnf® to Kelloggs. 487 L3 1,682 754 313 345 96

10-inch water - Otsego-

Crawford County Line to

Eamans. Lo5 11 1,050 TT 29 0 L8




fishermen indicated that considerable sport was to be had in catching 7- to 10-

This satisfaction evidently was not derived from the fishing quality as
customerily computed, for only one out of 10 fishermen caught s legal fish;
ot a rate of less than one fish for each 10 hours of fishing. Of these, brown

trout outaumbered brook trout 48 to 29. However, reports from usually reliable

inch brook trout although it was a bit difficult at times to release these
f£ish as undersized. Despite heated arguments to the contrary, there seems to
Le some evidence that a portion at least of the trout fishermen are principally
@nterested in the recreational aspects of trout fishing rather than taking houme
a creel full of fish to eat. It would otherwise be difficult to explain the
continued popularity of the sport in tre face of the low level of angler success
even in heavily-planted trout streams.
Angler success in the 7-inch water was about average for other Michigan
rrout streams that are planted heavily, Avout 40 percent of the anglers
caught fish. The fishing quality was at the rate of one fish to sbout 2 1/2 hours
of fishing. Nearly half of these £+sh had been olanted during the open season.
Tt is interesting to analyze the size-frequency and the age-composition

of the wild brook trout caught by anglers in thet portion of the streauw under

the T-inch minimum size (Teble 4). These conditions reflect what wes havpening

to the restricted area vefore the chanze in menagement. This evidence from the

Q5 eel census substantiates earlier conclusions that the prook Lrout ere being
950 cr

, o L
ranidly exploited in +this streem; ebout half of the cetch is less than 7 1,2

/& of the catth is less than 8 inches long. There were 1o brook

inches long and 2

trout lsrger ther 10 inches recorded in this section. As regards the age of the

fish, age-growy IIT disappears from the cetch esrly in the season and age-group

T . 1 o 43 Is
TI is not important in +he catch after June. Notice that the buik ol +he catch

- e . : e aaos A cerous T
in July, August and Septemper 1S nade uvp of fast-grow:ng individuals of age-group

. . 1 1 e . -I-h N f a,_e- ou
(7.0 to 8.7 inches 1in length It should e remembered that members O ge -group

1 will not yet have spawvned for the Tirst time.
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Table 4. Size distribution and age-composition of wild brook trout taken
' by anglers in North Branch of the Au Sable River, season of 1950.
Entire catch was not scale sampled.

Size range v 7-inch water Percent of
inches April-May June July August-September Total total
7.0 - 7.k 20 | 1k 39 T2 1k5 Lg.2

7.5 - 7.9 18 11 10 41 8o 26.6

8.0 - 8.1 12 L S 19 L 1.6

8.5 - 8.9 5 3 3 12 23 7.6

9.0 - 9.4 2 , 1 2 2 T 2.3

9.5 - 9.9 1 0 0 1 2 0.7
10.0 - larger 0 0 0 0 0 0
Tt % 3 & L7 301

(size range in parentheses)

T 0 12 10 o
(7.0-7.5) (7.0-7.€) (7.0-8.7)
I 28 9 4 3
(7.0-9.6) (1.2-8.7)  (7.9-9.2) (8.8-9.%)

IIT 2 0 0 0

(9.3-9.6)
10-inch water
Age-group Total rumber of fish scale sampled

=
(&

1T 35
(9.6-10.5)
11T 1

(11y5)

Average size of cetch in T7-inch water: 7.7 inches

Average size of catch in 10-inch water: 1C.3 inches
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Public Relations

Public criticism of the progrsm on the North Branch of the Au Sable River
during the season of 1950:-was very light, according to contacts made by the
department representatives. This is due in large part to the Lovells Hook and
Trigger Club which campaigned actively in support of the program. Many of the
favorable comments recelved by the Department should be discounted for the
same reason in that few of them are believed to have been spontaneous. Some
of the comments noted by fishermen long acquainted in the area appear to be
biased and more the result of wishful thinking rather than accurate observations.
It should be emphasized that what we are after in this experimental study is
information upcon which to base intelligent management practices of our trout
populations for the benefit of the greatest number of fishermen and not the
furtherance of a set of local conditicns that are favorable to a large and
industrious tourist business. It is believed that if we can measurably ilwmprove
the recreational values of trout fishing, nc better tourist advertising is

available.
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