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MIGRATION, GROWTH RATE, AND POPULATION DEN­
SITY OF BROOK TROUT IN THE NORTH BRANCH 

OF THE AU SABLE RIVER, MICHIGAN* 

DAVIDS. SHETTER 

lnstitute for Fisheries Research, Michigan Conservation Department 
Ann Arbor, Michigan 

Since the trouts, and particularly the brook trout, are among the 
important fishes pursued by the sport fishermen in the waters of 
Michigan, any information concerning their habits in natural waters 
will be a distinct aid in a management program. This paper discusses 
briefly the information obtained to date from recoveries of tagged wild 
brook trout marked and recovered in the North Branch of the Au 
Sable River. Tagging has been carried on since July 1934, and is 
being followed through at the present time. 

These studies have been conducted on the North Branch in the region 
of Lovells, Michigan, located in the northeastern corner of Crawford 
County. This particular stream was chosen for the following reasons: 

1. It supports a relatively large brook trout and brown trout popu­
lation. There were formerly many rainbow present but they have 
dwindled in recent years. 

2. It is, thnough most of its course, a wide and relatively shallow 
stre_am and colnsequently; is more readily, seined than most trout 
streams. 

3. It is rather heavily fished by an exceptionally intelligent class of 
fishermen, and it was felt that they would readily cooperate by report­
ing any captures ,of tagged trout. 

The so-called "strap" or clip type tag, bearing a serial number, was 
chosen from the three types t available as the tag most suitable. This 
tag is applied to the mandible of the trout by a relatively simple opera­
tion. A small slit is made with a sharp knife or scalpel under and inside 
the mandible. The short end of the tag is inserted through this slit 
and is then clamped through the lock-hole ,on the opposite (long) end 
of the tag so that the jawbone is completely and firmly encircled when 
the projecting lockpiece is pinched down with a jeweler's pliers. To 
allow for growth of the ja\.ybone, the resulting elongated ,oval is spread 
to an approximately circular shape by pressure on the tag applied 
from both ends by means of the pliers. The feasibility of this method of 
tagging has been demonstrated by hatchery experiments (Shetter, 
1935). 

• This study has been conducted througb the medium of tagging. It bas been in operation 
since July 1934, and ■till Is being followed through at the present time. 

t Cobb (1933) conducted an experiment along similar lines In Connecticut trout waters. 
However, be worked with hatchery fish using the internal tag, and all recoveries were made 
by fishermen. 
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The pools or portions of the stream that were seined were selected 
by cruising the stream carefully to locate comparatively heavy con­
centrations of fish in water that could be seined. Seines of different 
mesh size and lengths were tried out, but the most success was ob­
tained by the use of a ¾" mesh (bar measurement) fifty feet long and 
six feet deep. 

With the exception of a few quiet-water pools, most of the seining 
had to be done down stream or across the current. Captured fish were 
placed immediately in a wash tub half full of water, or were measured 
and tagged directly fnom the seine. The fish were measured on a board 
on which a ruler had been inset. Total lengths only were recorded dur­
ing the first two summers, but since this spring, standard, total and 
fork measurements have been taken. 

Careful notes, both on tagging and on subsequent recovery are kept 
as follows: date, location, lengths, species, tag number. During this 
summer ( 1936), scale samples have been taken from all fish tagged and 
all fish recovered. 

Each recovery is recorded on a separate card, as this was found to 
be the most convenient method of filing the recoveries (Figure 1 ). This 
filing method facilitates compilation of all data. 
198 ......... . NORTH BRANCH OF THE AU SABLE 

Year E·xperiment 

(BROOK), (BROWN), {RAINBOW), .... .............. ( ...... ) 

Species Tag No. 

How Recovered (SEINED), (FISHING) By Whom (I. F. R.) 

Date when Recovered .....•...•.................• Length when Recovered ••••••.••••••••••••••• 

Dnte when Tagged ...•...............•............ Length when Tagged •.•••...••......•....• 

Total Days Out. .... .. ....... . ........... Growth in Eighth Inches .....••...•....••••••••••••• 

Stream or Lake County 

Where Tagged NORTH BRANCH •..........•.... 

Where Recovered ...••.......•... 

T R Sec. Location 

Distance traveled ..••..•.•. miles Direction traveled (UP), (DOWN), (NONE) 

INSTITU'IE FOR FISHERIES RESEARCH 
MICHIGAN CONSERVATION DEPARTMEN1' 

TAGGING F•XPERIMENTS RECOVERY DATA 

Fig. 1-Card used to file information on the recovery of a tagged fish. Size 3 x 5 inches. 

Migration-The migration data of this paper are based on recoveries 
obtained from brook trout tagged between July 25, 1934 and February 
15, 1936. Between these dates 3,098 brook trout, 161 brnwn trout and 
6 rainbow trout were tagged. Between the same dates 776 (25%) brook 
trout, 17 ( 10.5%) brown trout, and 2 ( 33%) rainbow trout were re-
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covered-a total of 795 trout or 24.3%. A large number ,of the brook 
trout have been recovered from one to five times during various sea­
sons ; therefore many more records of growth and migration are avail­
able than the above figures indicate. These duplicate recoveries should 
be an added source of detailed information on seasonal growth and 
movements when the study is completed, since through these recoveries 
one can trace the life history of individual fish over a period of time. 

Recoveries have been assembled into two different groups :-those 
recovered during the same year that they were tagged, and those that 
,.vere recovered after they had been free over at least one winter. Tables 
1 and 2 give the results ,of the recoveries within the years 1934 and 1935 
respectively. Tables 3 and 4 give the results of over-winter recoveries 
for the years 1935 and 1936 respectively. The following facts may be 
determined from the data in these tables :-

1. The brook trout in the region of Lovells do not undertake any 
extensive movement during the months ,of June, July, August, and 
early September. The majority (anywhere from fifty to 100 per cent) 
show no migration (Tables 1 and 2). 

TABLE 1, WILD BROOK TROUT TAGGED A.ND RECOVERED DURING 1934 

Tagged Recovered 

Down Stream No Kigration Up Btrea.m 
Month Month No. % Av. Milea % % Av.Kile• 

July July 42 23 0.45 67 10 1.10 
July Aug. 135 6 0.35 83 11 0.62 
July Sept. 62 21 0.50 60 19 0.50 
July Nov. 48 31 0.40 11 58 0.59 

Aug. Aug. 57 100 
Aug. Sept . 60 10 0.60 75 15 0.26 
Aug. Nov. 18 45 0.40 55 o.so 
Sept. Sept. 89 4 0.60 91 15 0.10 
Sept. Nov. 84 15 0.19 33 52 0.65 

Nov. Nov. 6 67 33 0.24 

2. Recaptures of tagged brook trout on the spawning beds during 
lJte October and early November indicate that the majority (between 
fifty and fifty-five per cent) of the breeding fish moved upstream on the 
average of less than a mile (0.785 mi.) to spawn. Approximately 
twenty per cent of the fish recovered were found to spawn in the im­
mediate vicinity of the tagging locality. Approximately twenty-five 
per cent of the fish recovered had moved down stream to spawn, 
traveling on the average slightly less than one-half mile (Table 1 and 
2). 

3. The direct evidence on the winter migration habits of the brook 
trout is scanty. Results of winter and early spring seinings in the same 
areas that ordinarily contain trout throughout the warmer months of 
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the year are shown in Table 5. The scarcity of fish in the seine hauls 
certainly indicates that the trout population has deserted this region 
during the colder months. 
TABLE 2. WILD BROOK TROUT TAGGED IN 1935 AND RECOVERED JUNE 1935 THRU 

JANUARY 1936 

Tagged 

:Month 

June 
June 
June 
June 
June 

Aug. 
Aug. 
Aug. 

Sept. 

Nov. 

June 
Aug. 
Sept. 

Nov. 

Month 

June 
July 
Aug. 
Sei)t, 
Nov. 

Aug. 
Sept. 
Nov. 

Nov. 

Nov. 

Jan. 
Jan. 
Jan. 
Jan. 

No. 

10 
2 

35 
8 

83 

33 
100 

82 

21 

28 

6 

16 
2 

52 

Recovered 

Down Stream No :Migration Up Stream 
o/. Av, Miles % % Av, Miles 

50 
36 
13 
21 

13 
4 

19 

9 

29 

16 
37 
50 
19 

0.25 
0.32 
3 .00 
0. 75 

0 .50 
0 .10 
0.44 

0.75 

0.70 

0.12 
0.32 
1.12 

0.31 

90 

48 
50 
30 

69 
92 
35 

29 

64 

17 
13 

54 

10 
50 
16 
37 
49 

18 
4 

46 

62 

7 

67 
50 
50 
27 

0.12 
1.50 
0.16 
0.12 
1.60 

0.10 
0.35 
0.60 

0.30 

0.20 

0.43 
0 . 40 
0 .06 
0.08 

However, from Tables 3 and 4 it will be seen that the majority (fifty­
three per cent) of the fish recovered in April and May were taken at 
points down stream from where they were recorded during the sum­
mer and autumn of the previous year. This fact, combined with the re­
sults of the winter seinings of 1936, seems to bear ,out the conclusion 
that there is a downstream movement of the bulk of the trout popula­
tion during the colder, winter months. This movement may possibly 
carry them as far as the Main Stream of the Au Sable ( 18 miles down 
stream) . One recovery ,of a tagged fi sh from a stream on the southern 
side of the Au Sable drainage suggests the possibility that some, at 
least, may perform this relatively lengthy migration. 

4. It will be noted that at least one-third of the over-the-winter re­
coveries taken in mid-summer and early fall were fish that had returned 
tG the place where they were tagged the previous year. The remaining 
two-thirds of the mid-summer and early fall recoveries were, on the 
average, less than a mile up stream -or down stream from the point of 
tagging, indicating that the bulk of the population returns each year 
to the same general areas occupied the preceding year (Tables 3 and 4). 

Grow th Rate-Since certain European writers (\i\Tunder, Debrosses, 
1935) have expressed the opinion that tagging on the gill cover of coarse 
fishes reduces the rate of growth, the effect of jaw tagging on rate of 
growth of trout was tested in two hatchery experiments. The results 
of these experiments are shown in Table 6. 
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TABLE 3, OVER-THE-WINTER RECOVERIES MAD'I': DURING 1936 ARRANGED TO SHOW 
MIGRATION TRENDS 

Tagged 
Month Month 
1935 1936 

Sept. 
Nov. 
July 
Aug. 
Sept. 
Nov. 
July 
Sept. 
Nov. 
July 
Sept. 
July 
Sept . 
Nov. 

May 
May 
June 
June 
June 
June 
Aug. 
Aug. 

Aug. 

Sept. 
Sept, 
Nov. 
Nov. 
Nov. 

Recovered 
Total Down Stream No Migration 
No, No. % Ave. Miles No. % No, 

1 
2 
6 

2 

11 
8 
5 
5 

6 
2 

2 

2 
4 

5 

1 
4 

1 
5 

3 
2 
2 

1 

1 

1 
2 · 

50 

67 
50 
45 
37.5 
40 
40 
13 

f'O 
50 
50 

0 . 75 
1.30 
0 . 12 
0 .80 
0.33 
1. 75 
0 .38 
0.25 

0.12 
0.12 
0.37 

1 

4 

3 

2 

1 

1 
1 

2 

4 

50 

37 
37.5 
40 
20 

50 
50 

50 
80 

1 

2 

1 
2 
2 

1 
2 
5 
1 

1 

1 

Up Stream 
% Ave, Miles 

100 

33 
50 
18 
25 

20 
40 
87 
50 

50 

20 

0.50 

1.50 
1.75 
2.00 
0 . 50 
0 .06 
o.63 
0.87 
1.625 

0.12 

1.25 

TABLE 4. OVER-THE-WINTER RECOVERIES MADE DtraING 1938 (TO JULY 28) 
ARRANGED TO SHOW MIGRATION TRENDS 

'r.agged 
Month Month 
1935 1936 

June 
Aug. 

Sept. 
Nov. 
June 
July 
Aug. 

Sept. 
Nov. 
Aug. 
Nov. 
Aug. 
Sept, 

Nov. 

April 
April 
April 
April 
May 
May 
May 
May 
May 
.Tune 
June 
July 
July 

July 

Recovered 
Tobi Down Stream No Migration 
No, No, % Ave. Mile!I No, % No, 

1 
4 

3 

2 
3 
2 

10 
6 

9 
6 

3 
10 

1 

11 

1 
2 

3 

2 

4 

2 
8 
1 
2 
3 

5 

100 
50 

100 

61 

40 
33 
89 
16 
61 
30 

30 

0.5 
2.0 
0.2 

1.0 

2.8 
• 

1 . 0 
0. 75 
1.75 
0.75 

0.75 

2 

1 
1 
1 
1 
1 

2 

5 

1 

11 

50 

50 
33 

50 
10 
16 

33 

50 
100 

63 

1 

1 
5 
3 

1 
3 
1 
2 

1 

• Mileage not given as one trout moved out of the North Branch. 

Up Stream 
% Ave, Miles 

50 

50 
50 
50 
11 
50 
33 
20 

'l 

11.0 

4.0 
0.4 
1.1 
3.25 
1.0 

1.0 
0.06 

1.fG 

TABLE 6. ABUNDANCE OF BROOK TROUT IN SEINE HAULS DURING MID-WINTER 
AND EARLY SPRING, 1936, IN THE NORTH BRANCH OF T'.HE AU SABLE 

RIVER, MICHIGAN 

Month 

Jan. 
Feb. 
March 
April 
May 

Number Total Trout Ave, Number 
of Hauls1 Captured of Trout 

11 
12 
14 
15 
21 

800-1000 
43 
11 
55 

336 

Per Haul 

80-100 
3 .0 
0.8 
4.0 

16.0 

Rema.rka 

Close to normal summer size range. 
About 5% legal trout (7 inches). 
All less than 6 inches. 
About 5% legal fish. 
Less than 10% legal fish. 

1 30 ft. x 6 ft. seine used, mesh 3/8 inches, bar measurement. 
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TABLE 6. RESULTS OF HATCHERY EXPERIM'ENTS TO DETERMINE THE EFFECT OF 
JAW-TAGGING ON GROWTH RATE 

Northville Hatchery Brook Trout 
Measured Oct . 7, 1935 
Remeasured Apr. 2, 1936 

Paris Hatchery Brown Trout 
Measured J a n . 4, rn:rn 
Remeasured Mar. 18, 1936 

1 The un-tagged fish measured 
as the tagged fish . 

2 17 ta gged fish probably lost 
3 23 tagged and 1 un-tagged 

deaths since then. 

Tagged Un-tagged 1 

Number Ave. Total Length Number Ave. Total Length 
(inohe■) (inches) 

100 4 .0 100 4.0 
832 6. 8 100 6 .6 

202 8.8 53 8.7 
179-1 8.9 52'3 8.7 

a s controls were random samples from the same population 

through merganser predation. 
fish died during the sub-zero weather in February. No 

TABLE 7 GROWTH OF WILD BROOK TROUT OF VARIOUS SIZE GROUPS AT 
DIFFERENT ''SEASONS" 

Size Group (inches) • 
Grand Average 
"Summers" 1934, 1935 

Trout Recovered 
Ave. Days Out 
Ave. Increase Per 

Day (inches x 10) 

Grand Average 
"Autumn" 1934, 1935 

Trout recovered 
Ave . Days Out 
Ave. Increase Per 

Day (inches x 10) 

Grand Average 
"Early Winter" 1935, 1936 

Trout Recovered 
Ave. Days Out 
Ave. Increase Per 

Day (inches x 10) 

2-3 ¼ 

24 
24.2 

0.09 

2 

49.0 

0.05 

1 
61.0 

0.02 

4-6 ¼ 

75 
26.7 

0.09 

56 
50.1 

0 . 07 

31 
60.6 

0 . 03 

6-7 ¼ 

243 

34.0 

0.10 

36 
53.8 

0.05 

14 
60.3 

0.02 

8-9 ¼ 

22 
19 . 8 

0 . 08 

11 
53.7 

0.06 

6 
60.15 

0.03 

Although a slightly different type of jaw tag was used in the Paris 
experiment, and the experimental subject was the brown trout instead 
of the brook, the results are of a similar nature, and indicate that 
there is no significan t difference in the growth rate between tagged 
and untagged fish, at least under hatchery conditions. Insofar as has 
been determined from the literature, th,s is the first time that a syste­
matic study of the effect of tagging on the growth rate of the fish has 
been carried out. If tagging does not interfere with the growth of the 
fish, growth studies made by means of tagging are valid. 

In studying the growth rate ,of the wild fish, individuals were grouped 
in intervals of two inches and three arbitrary time periods were set 
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up. The time periods chosen were "Summer" (June I-early Septem­
ber); ''Autumn" (late September-mid-November); "Early Win­
ter" ( from the spawning season till mid-January). 

Although approximately 776 brook trout were recovered by seining 
in the one and ,one-half years of study, only slightly more than half 
were tagged and recovered within one of the single time periods 
defined above. Growth on these particular fish has been computed 
a.s the average increase per day. The results of the computations will 
be found in Table 7. 

The following conclusions seem t,o be justified by the data in the 
foregoing tables : 

1. Growth is progressively slower from summer through early 
winter but there is a measurable increment during this latter period. 

2. There was a slight indication that fish of two to eight inches 
total length grew faster during the summer and autumn periods than 
did those of the eight to ten inch group. All fish apparently grew at 
about the same rate during the early winter period. 

Recoveries during the months of February, March and April have 
been too few to attempt an analysis of growth during late winter and 
early spring. 

Population Density-Since the total number of fish, both tagged 
and untagged, was known for thirteen seine hauls made during the 
spawning season of 1935, an attempt was made to calculate the popula­
tion of that portion of the stream in which these seine hauls were made. 
If it is assumed that there was no loss of tagged fish by death, or l,oss of 
tags from fish, and that all tagged fish taken from the stream by 
fishermen were reported, the number of tagged brook trout in the 
stream at the time of the 1935 spawning season may be estimated at 
2,437. 

From carefully counted seine hauls at several different points within 
one and three-quarters miles, 463 untagged br,ook trout and 69 tagged 
brook trout were obtained. The estimate of the population of this 
stretch of the river is made by means of the following computation:-

463 
Number of brook trout in stream ( 1.7 5 mi.) =2,437 x --= 17,-

69 
059 brook trout. 

From this result it may be determined that the number of brook 
trout ( size range four to ten inches) per mile of stream in the region 
of Lovells is approximately 9,700. From the same figure, the number 
per acre is approximately 700. 

The following problems are among those being studied at present by 
means of tagging experiments conducted by the Institute for Fisheries 
Research: · 
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1. The applicability of the scale method of growth determination 
with respect to different species is being tested by scale samplings from 
trout and other game fish both on tagging and on recovery. The 
combined data when correlated with length measurements taken at 
the same times should yield important information on the relationship 
between scale growth and body growth. 

2. The tagging ,of 500 hatchery fish and 500 wild fish early this 
spring on the North Branch will, we hope, make possible a comparison 
of the poss ible differences in the growth rate, the survival, and the 
migration habits of the two types of fish. 

3. Tagging of several hundred game fish in Fife Lake, Michigan, 
just before the opening of the seas,on in combination with the intensive 
creel census there should also give us information on the population 
density and the growth rate of the species tagged. 
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PNpand tor 
Aiae f iah. SN• 
Gnnd P.apida, 19H• 

Aug)l■t 18• 1911 

REPORT BO. ST8 

D.t NS l'1'Y or nROOK TROUT IN Tfll:; t,iQfi'.'l'B 

ftHANCM OF THE AU SABLE l:UVER, i..11cn n AW. 

luti~\&11e tor F1ahol1.•• Re ... Nb ---------

c.c. Seth Go1"4on 
Fieh Dh'1■1on --­
a.,. l>1•1•1ea 

Sino• th• trout.. ancl pant.oularly the b.-ook trou11, &N ~ the iaapor­

tant ti■h•• puraued bf tha apon f1ahel"IMD 1n th• - ~An of U1ohi~ara, any ta-

date ~ reoover1•• or ta,;g•d brook trO'.lt •rited and r•o~•r•cl in the North 

Branoh or the Au Sable 1U.v••• 'fa5~ ha• been oarrled on eine• July 19M, arul 

1a bein.J tollowed thJ'ough at th• pnaent tm. 

Th•eo ■tud1e■ haTe bNn oondt.aeWcl on th• Horth Branch in the re~1on ot 

i.,o.,.11■1 Miohlgan, 1ooaM4 tn the nor,h••t•rn eol'Del' ot c..a-.rord County. Thia 

pe.r\i:oula:r •t.ream •• cho■en tor tho following Na801U1a• 

1. It ■uppol°t■ a relati"Nly lari • brook trout; and brawn trout populat i •• 

, There were tol'Mrly aany rainbow pre■ent, but they hl\ve dwindlsd 1n reoer1t year■.) 

. 2. lt ia, thro~h moat r;, f it■ OoW"■e, a wid• and relatively shallow ■tream 

and oon1equently 1• moN readily ao!ned than moet trout &treama. 

s. rt h ra t her heaY1ly tiehed by an exoeptionally intelU.:;eot, clau ot 

. N.ahor:i-.n, and it; wao r e lt tha t they would t"$&d1ly ooopera t e by roportin .~ any 

oapt. uros ot' ta,;ged trout. 

'r'he ao-oalled " ■trap• or clip ty~ tag, boarin.~ a aor1al number• •• oho■en 

tl"om the tnree t;rpea ave.ilable •• tho tag moa t aultahle. l'hia mark i a a r1p l1ed te 
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ti. mandible of the trout by a relatively 1btple opsratiou. A a..11 elit ia 

•<» with a sharp .k:nif'e or ocalpel under and inaide the mandible. The short 

end of t he tag 1a inaert ed through thia slit and 1s t hen clamped throu.sh ti. 

Is II lao1• on the oppoaite {lor,.g) end of the tag 10 that the jawbone 1• o-­
plete aud f'il"mly encircled when the projecti~ lockpieoe ie pinohed down with 

the jmler' ■ pli\U'S• To allow tor growth ot the j ... bone• the NBulting 

elongate OYal 1• aprea4 to an approxima'tely circular ahape by pre11ure on thl 

tag applied rro~ bo~h end• by-• of the plier•• 

the t•a1bil1ty or thb method or t•~g~ has bMtl d«nonatre.ted by hatobtry 

expenmenta (Shetter. D.s. - 1935). 
I 

The poola or portiona of the etr&Ul that nN ••1ned WN eeleoted by 

oruiebag the atream oaret'ully to locate oompa.n.tiTely he&Ty oonoentN.tion1 ot 

fish bl •ter that could be aeine4. SeiMe ot 41tterent 11e1h ai1• and lengtha 

were tried out. but tho l808t •uoc•H •• obtaia.ed by the u" or a 1/e• mellh 

(bar measurement) f'itty .t"•t loag and ai:x toot dMp. 

With thtt exception or a tn quiot-wator pool•• moat or the eeining had to 

be dca• dOlfll 1tn&m or aoro•• the oul'Nnt• Ceptured t'leh ftre placed illlt\e41at► 

ly in • ••h tub halt tull or •t•r• or were 111Meured and tagged directly tr• 

th• ffine. The fiah were meaaured. t'JD a boar'd on whioh a ruler had been inaet. 

tetal, .. 1-.g\ha Olll1 nn reoorded during th• first two 8Ulllf;:er•• but alnoe thia 

apring. atandard. total an4 ten •••urementa haTe been takn. 

Cu••tul note,. both on taggtag and on ■ubaequent reonery are kept •• 

toll-■, date• looe.tione l.engtha• apeciea. tag number. DUJ"i~ thi• ■waer 

(1936). scale aam.ple• ban been taken f'rm all fieh t.ag ;_~d and all fiah reoOTered. 

Eaoh reeovery 11 Noor9d Gll'l a aeparate card. •• thie was tound to be the 

moat oot1Yenie11t method of t111sag the reoOYari•• {Figure 1.). Thie tiling •tho4 

fao111tatee oom:pilation of all data. 

Klgnttoa 

Tt. migration data of t.hl• paper are baao4 on reoOTerie, obtained tr• brook 
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"out tagged between July 25, 1934 a11d !lovember 16, 1936. Aa ahawn 1n Table 1. 

a total or 3,266 trout were ta/2 ,.;ed ot which 1,111 {34.1%) wre recovered, 961 

(29.5%) by aeiniugJ th.e balance b~, retUl"nl trom. f'1ah&rtil91h 

Recoveries have hiten aeffDlbled into two different groupaJ • thoae reoovere4 

durin.; the aame ~,.._,. that they wore tai:;&ed, and thoae that were reoav-ered after 

they bad been free over at least one wi nter. 'l'abl•• 2 and 3 gift the reaulta ot 

the reoOYeriea within the yeara 19M and 1916 reapeotively. Tablea 4 and S give 

the re■ulta or over-winter reoover1•• for the yoara 1956 and 1936 r•apect1Tely. 

The rollowin;; f'aote may be determln&d from the data :tn these table11• 

1. The brook trout in the re~ion ot i..onlla 4o not undertake any extenaiTe 

movement durinG th• mont h• of June, ,!uly, Au.?;uet, and early September. The maj• 

ority (anywhere f'rom 1'1tty to 100 peroent) ahow no migration (Tabl•• 2 and 3). 

z. Heoapturea or. ta~ged brook trout cm the apawning beda during lat e October 

and. early NOTember indioate that the majority (between titty and fifty-five pel"­

oent) of the breed.in<; tiah IIOWd upatreaa on the affrage of less than a mile 

(0.'188 mi.) to eptnm. Approximately t•nty peroent of t he f'iah recoyered were 

tound to epawn in the 1n.ued1ate "f'iotnity of the tai;girt& locality. Approximately 

tnnty..t1Te peroent of the tilh recovered had moved down stream to epawn, travellin.; 

on :.he avon.g;e alightly leea than ou.•halt mil• (Tabloa a and 3). 

3. The diroct eTidenoe cm the winter mi:;rat1on habit, or i;he brook trout ii 

eoanty. k"'eaulta of' winter and early apri11t; ••1ninga l n the eame areaa t: bat or41n• 

artly contain tront throu;;hout the warmer months or the yttar are shown in 'J: able e. 

The ecarc1ty of fish in the seine haul1 certainly indicate• t hat th• trout popula• 

tion has deserted thia rebion during the colder montha. 

HoweTer, trom •rable1 4 and 5 it will be aeen tba ~'. the majority (f'ifty-thne 

peroent) or the tiah recovered in April and t.~•Y were taan at point• down streu 

trom whore they wore recorded durin~ the 1WJ1J..r.er and autum or the prortoua year. 

Thia fact. oombin8d with the result s or t he winter eetnin..;e or 1936, aeema to bear 

out the ooncluaion that there b a downatree.m movement of the bulk of t,he trout 

populat.ion du.r~ the colder, winter mon+;he. Thia mDVement u•y possibly earTy 
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them •• tar •• the Main Stl"eas of the Au f able · {18 mil•• dOlrll etre&ll)• One recOY­

ery of. a 'tat; ;;ed ti.sh from a stream on the aouth&rn side of the Au Se,ble drainage 

sugi;eata t he possibility tha t some. at least, a v perform this relatively lengthy 

mi t-;ration. 

4. It Will be not•d that at least one•th1rd or the over-the-winter reoover­

i•• taken in mid-eUDDer and ;,arly tall wre f"ish that had returned to the place 

where they were tagged the previouo yt~r. 1'he reaaini~ two third• of the mid­

eunvner and aarly tall reoOYeriea were, oa tho avera~•• leas than a mil• up atr•m 

or dmm atNam. from th• point or tagging, lnd1oat1ng that tM bulk ot the pepula• 

tim returns eaoh year to the -- general area■ oooupie4 the prHeding yar 

(Tabl•• 4 an4 5). 

Smo• offtain European writen (Wund.•r• Debro•"•• 19SI) have expreaae4 tM 

opinion tha" tagging on the gill cover of ooarae tiahea reduoea tlw rate of r~rowth, 

the ett"eot ot jaw taggitl,i; on ra~ of' growth of trout wa■ teated in two hatoti.ry 

experimonta. The result■ of theae •xperiments are ahown in Table 7. 

AlthoUJ;h a ali~htly different type of jaw tag Wfl.8 used in the Parie expert• 

Mot, and the experimental au'bjeot •• the browa trout inat ... d of the brook, the 

reeulta are ot a a1mi1*r nature. and indioat. that th.,N 11 no ai~i.f"ioant ditf•r­

•no• in the growth rate between tagged and unta:,>; :~d t1■h, at lean under hatchery 

oond1tion1. lnaotar •• haa bHn determined tl'om the literatur•, thia 11 the first 

time that a aystematio ■tudy ot the etreot ot tagging on the t5rowth rat. or the 

tiah baa been. carri•~ out. It tahging do•• not interfere with the growth of. the 

t1ah. growth 1tudioa ad• by !ll8&ne or ta,gtug are Tal14. 

In atudyin,:; the t;rowth rat• or the wild tiah, 1.nd1T1dual1 were grouped 1a 

interval■ ot two inchea and thrM u'W.~ tlM perieda were eet \If• 'i'lw ti• 

peFioda eho"n wN •sumr..er" (June l • early September )1 •Aut\l:Jm• (lat. Septembel' -

m1d-NOTember )J "Early Winter" (from th• •pawning •••on till mi.cl-January). 

Althou.;h approximately 950 brook trout were reco..,.Nd by ■oin1ng in the cm• 
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and ooe•half' year• of' at ud:, • only •liE;htly more than half were ta;;J•d and reocw­

ered within one of the aint.~ lo time periods de.tined a bove. Urowth on thee• partio­

ular f'ieh has be&n comput e d as the averat; • 1nel"e&s• per day. 'l'hc result• of t he 

:Z t 'P"ttatione will be t"oun.d in Teble s. 

i M f'ollowiag oonolueiona aeem to b• ju•tifled by th• data ill t he foregoing 

1• a mea•urlibl• inorement 4uri~ thi1 latt er period. 

2. Ther~ waa a al1!,;ht indication that fish of two to .,ight inch•• total 
. . 

length r;l"ft"c f'aster dur~ the au~I" and aut\11111 perieda than did tho•~ of tb• 

eight to ten in.oh gJ"Oup• AU ft.th •pi-ren.tly gNW at about the eame rat• 4~ 

ing tti. early winter period. 

l-t.coveriea d.uri?\i~ the month& or l"ebrvary • . )!aroh and April have been too r .. 

to att ~pt an analyaia of growth during late winter and early eprin,; . 

Populati!B Denaitl' 

Sino• the t otal nlDIIHI" of f1.ah, both tag~•d and untagged• weN ~ tor 

thirteen aeine haul• made during the spawning aR■on of 1911, an attempt •• 

made to oaloulate the population or that portion or 4: he atl'Mlll in which th•• 

Nin• haul• were made. It it 1a aaaumed that there•• 110 loaa of • ~i•d t'iah 

by death• or loaa ot tag• tr<.a tiah. and thalt all taigod fi•h taken !Tom the 

•tream by fishermen were reported., t h• numbel" o.r ta~£-;ed. brook trout in th.e 

etream a t tho time of' t he 1935 •~wn1ng aeaaon may be eath ated at 2,431. 

f'rom carerully counted aein• b&ule at several d1tfore·nt points within one 

and three-quarter■ mUea 481 imtag6ed brook t roat and 69 t&6~•d brook t rout 

1NN obtained. Thi estimat e ot the population of th is atretoh of the rher i a 

made by ~ •na of the following c()tDputat1on1• 

:,umber of brook trout in e t raaia (l.'15 mt.)= 2,487 • ~ = 1~069 brook 

trout. 

Prom t his result it •Y he determined that the n1.uaber or brook trout 
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(■be range four town inohea) per mile of atream in the region of LoTella ia 

appro,d,Dill:,;ely 9.,TOO. Jtrom the nme ti.5ure, the nwnber per acre ii approximately 

'700. 

The tollowing problemas are am011g thoe• being •tud1ed at pNaent by- meau 

ot ta_; guag experi»nta oonducted by the lna't;ituiie tor Jir'iah,fris,; 1:i.eaoarohs 

1. Ttte app1·1oabil1ty ot tM aoale a.tbod or growth determination with rea• 

peot to ditf.erent ■peoiee ia being teatsd by ••l• 1AJapling1 trom trout and other 

game filh both on ta~ging and OD NCO'Nf"Y• The oombined data when eorrelatn 

with length moaauremente tabn at the -- t1m9a ahou.ld yield important 1atona• 

tlon on the relationahip between 1cale growth and body 5rowth. 

2. 'l'he tagging of 600 hatchery f.'iah a nd 500 wild t i sh N.rly this epriDg 

on the Horth Braooh will. we hope• •ke poaeible • oomparieon. ot thll poaaible 

dltrerenoe1 in the )$l"OWth :rate. the autTiftl• and the mi t; rat1on habit• ot the 

two type• ot t'iah. 

3. Taggint1 of aoven.l hundred gams t'iah in Fite l,ak,e• M'i.chigan. just 'betor• 

the open1Dt; of the •••on in combination with tblt intenaiYe on•l oen.1u1 thare ahould 

alao gin ua intor•tion on th• population aunty 1111d the ~rowth rat e of the •pooh• 
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Table le Brook Trout Tagged and .fl.ee .... r.d Dl.ll'ing 19M. 

T!Jli;tM - Raocnere4 
Ro il{grail• tJ2 S1arNa Doan sireu 

M.oath .llollth Ji•• L I..-. Ptrifea % _.L X..-. Mtie1 

July July u za 0.41 67 10 1.10 

July Aug. 135 6 o.aa 81 11 o.aa 
July Sept. 61 %1 o.60 eo 19 o.ao 

Jul1 NO"re 18 Sl 0.40 11 68 0.19 

Aug. Aue; . 6f - - 100 - -
Au6• Sept. ao 10 o.so 75 18 0.28 

Aug. 1409' • 18 41 o.<&0 - 6& 0.30 

Sept. Sept. 89 4 o.ao 91 6 0.10 

Sei>t. l~ov. 6' 18 0.19 aa 62 o.u 

Hov. 1;0T. 6 - - 61 II 0.2, 



thru January 19H. 

Ta"e4 
' I 

ReoO'l'lt.-.a 
6- Str.. Ho Fi~il• u,2 streaa 

Month IJonth No• ..Ji. x ... nti •• - L'" x". ra1., · =: 
Jun• June 10 - - 90 10 o.u 
Jtme July I 50 0.2& - $0 1.60 

June Aug. I& 16 0.31 48 16 0.1s 

June Sept. 8 11 3.00 60 ff 0.12 

June l'; c,y. SI 21 0.1& 30 49 1.60 

Aug. Au.g. 33 lS o.ao 69 18 0.10 

Aug. Sept. 100 4 0.10 92 ' 0.35 

Aug. ;;av. 81 19 o ... 16 " o.eo 

Sept. t;o-r. 11 9 0.16 It 0.30 

New. NOT. 28 19 0.10 ,, 0.20 

June Jan. 6 16 0.12 l'f . ., o.•s 

Aug. Jan. 16 S1 o.u 13 IO o.fO 
Sept. J-.n. I 60 1.11 ... 50 o.06 

NoY• Jan. 52 19 o.s1 5' 27 o.oe 



1_ag ·,ed 
Month 
193' 

Sept. 

NOTe 

July 

Aug. 

Sept. 

Nov. 

July 

Sct?t• 

Nov. 

July 

Sept. 

July 

Sept. 

Hov. 

Table 4. Offl'-'the winter ReooverlN Uade During 1956 

I nt'! raco'!8r16s rz o::. eein1n;_;;s by -f.iie Inlti f.iite l or Ple­

wi:e1 r· e ■eerab ore 1 :aaolutled). 

Month 
1936 

May 

Ma7 

Jun• 

June 

Jun. 

Jur.w 

Aug. 

Aug. 

Aue. 

Sept. 

Sept. 

fl OTe 

Nov. 

New. 

Hoe 

1 

I 

6 

2 

11 

~ 

6 

f; 

• 
2 

I 

2 

4 

6 

Don. St&"Mll 

- - -
1 60 0.1& 

4 61 1.30 

1 50 o.u 
6 '6 o.ao 

s 37.6 · 0.31 

I 40 1.15 

I 4iO 0.3a 

1 11 0.25 

- - -
1 60 0.12 

l 60 0.12 

2 50 0.11 

- - -

- - 1 100 

1 60 - -
- - ! 33 

- - 1 50 

' a, I 18 

a 11.a I 28 

I '° 1 ao 

l 10 I '° - - 6 61 

1 60 l 60 

1 40 - -- - l 60 

2 50 - -
• 80 l ao 

0.50 

-
1.50 

1.16 

,.oo 
o.so 

o.oe 
o.6S 

o.a, 

1.u2e 

-
0.11 

-
1.26 



Ta"' "•JI I-IP 9, 

llon~ii 
1935 

June 

Auge 

Sept. 

NO't'e 

J\llle 

July 

Au&• 

Sept. 

NOT• 

Auge 

New. 

Aug. 

Sept. 

NOYa 

Table 5. Over-th..-winter Reoovertea Made :0-..tl"ing 1936 

(to July 26) Arranged to 3how ;a.gration f renda. 

April 

April 

April 

April 

Ma:, 

May 

tt:ay 

!.'.a;-t 

~y 

June 

JUJ>At 

July 

July 

JulJ' 

Total 
no. 

1 

' 
$ 

2 

3 

2 

10 

6 

9 

8 

3 

10 

1 

l? 

• uo. 

l 100 

a 60 

a 100 

-- -
2 61 

- -
" '° 
a sa 

8 89 

1 18 

I 6'1 

s 50 

- -
6 ao 

o.& - - ·-
2.0 2 60 -
0.2 -- - -
- 1 IO 1 

1.0 1 31 -- 1 60 1 

2.a 1 10 6 

• l 16 I 

1.0 - - 1 

0.1& I A I 

1.11 - - l 

0.1s 6 50 2 

- 1 100 -
o.75 11 61 1 

•Mileage not ~1"11 •• one trout moved out or th• North Branoh. 

- -
- --
- -
50 11.0 

- -
60 ,.o 
50 o., 
60 1.1 

11 1.21 

so 1.0 

31 1.0 

20 o.oe 

- --
1 laT& 



Month nm Total t i=ou\ ' A"• rm,. 
ot Haul.11 Ce.ptUJ"N ot rrout r.. ...... ,.....111 

Jan. 11 000-),000 ao-100 CloM to nonal et'W!Ner atae n rig:•• 

Fob. 11 " 1.0 Abo11t &i 1•~ 1 trout {T 1no1-e). 

:t.aroh 1, 11 o.a All lees that:. 6 iDCJhea ♦ 

Aprll 16 61 ,.o Abom. fijt l at;;al t i e. 

~ 11 336 10.0 JAea thin l O;t leg• l fl lh• 



table T. 1-a\llt• ot tiatohaJ7 i~x,-ru.niit to t e11erra1no t M i,t r..t 

of Jaw-taggt.Qg cm Growth ,~._. 

Mela8Ul"ff Oote '• 1911 

R ... eund Afr• I• 1916 

100 

er 
•• o ,.o ... 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ttaria Hat.bay ~ Trout 

M.aurect Jan. •• 19H 

R-•un4 Mu. 1a. 19N 

e.e 

a., 
II 

gl 

a., 

-----------------------------------------
l 11te 1.11Ptas ed tllh. ue.8VN •• eontl'Ol• ..... fttldca -,.PlN 

t"l'om tiw -- populat ion•• the t&i;&ed tllh. 

217 ta~ir;-4 Heh probably loe't ~ ...-gat.Nr pndat1•• 
I 

32a ta.~_;e4 end" ua-ta,.g etl ftett dted. dia"i.~ . the nb-sero ... t..1:-t•r 

in February. No dfi t be •1.JuM thea. 



Table s. Ol"Olfth or Brook •:rrout ot Vartou 

Sise Groupe at Different •s••--•" 

Sia• GJ"Oup (imhea) 2-a f/e .-a 1/e 6-7 T/8 

Grand Av.rage 
"Sumr:,er■" 1936. 1936 

Trout Reconred 2' 76 241 

Ave. Daya Out a,.2 26.'I u.o 
Ave. rnor••• Per 

Day { inch•• x 10) 0.09 0.09 0.10 

Grand A verqe 
11Autumn• 1934• 1938 

Trout reoovorecl I 66 II 

A'11h Daya Out ,9.0 so.1 63.8 

Aw. Inol'Mae P9r 
1-J ( inche■ X 10 J 0.01 o.OT O.OI 

Gn.nd Awrage 
•1.arl:, Winter• 1931i, 19S8 

Trout Reo(Were4 1 11 1, 

Ave. Daya Out 61.0 60.8 60.S 

Ave. Increase Per 
Day ( inchea x 10) o.oa 0.01 0.01 

S-9 7/8 

n 
19.8 

o.oa 

11 

&a., 

o.oe 

6 

60.S 

o.oa 



Table i of the original Report No. 378 has 
Orir, i nal: I'.'.r. Set h Gordon 
cc - Fi sh Di vi s ion 

. Hr. Ruhl 
been omitted, the original Table 2 becoming 

Table l of this paper. Table 3 becoming Table 2, 

Hr . Shetter 

etc. 
Revision of text 

of Report No. 378 
Prepared tor 
Am. Fish. Soc. 
Grand Rapid■, 19S8 MIGRATION, GROWTH RATE, Mm POPULATION 

UENS ITY OF BROOX TROUT DJ THE NORTH 

BRANCH OF THE AU SABtE RIVER, MICRIG!Jf 

David Se SMtter 

lzaa'titut• tor ftaher1•• Reaearoh -------------
Sino• the tl"OUt•, IID4 partioularly the brook trout, are among the impor­

tant tiahe1 puraued by the ■port ts.ah.-.- 1n the watere or Michigan, any intorma­

tion concerning their habit• 1n natural water• will be a distinct aid 1n a 

aanagement progna. Thi• ~ diaou1ae1 briefly the infonna.tion obtained to 

date h-om reconri•• of tagged brook t:rout marked and recovered in the North Branch 

or the .Au Sable River. Tagging ha.a been ovried 011 since July 1934, end 1a being 

foll.and through at the pre1ent tiJDe• 

Theae atudi•• have beeri conduote4 on the Morth Drench in the region of Lovella, 

JO.chi~, looate4 1n the northeastern corner of Crmrford County. Thia particular 

atrfflll was choaen f'or the following rea.ona •• 

1. It tupporta a relatively large brook trout and brown trout population. 

(There were formerly many rainbow present, but they have dwindled in reccmt year■.) 

2. It is, through moat of it1 cour1e, a wide and relatively shallO\'r atrffll 

and oonaequently 1• more readily seined than moat trout atroama. 

8. It is rather heavily filhed by an excepti onally intelligent olass ot 

fi■hermen, and it was felt that they would readily cooperate by reporting any 

capture• of tagged trout. 
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The so-called n strap" or clip type tag, bearinp.; a serial number, was chosen 

from the three types available e.s t he tag most suitable. This mark is applied to 

the mandible of the trout by a relatively simple operation. A small slit ie made 

with a sharp knife or scalpel under and inside t he mandible. The short end of the 

tag is inserted through t his slit nnd is then clamped through the look-hole on the 

opposite (long) end of the te.g so t hat the jawbone is campletJ'itid firmly encircled 
0.., 

when the projecting lockpiece is pinched down with th& jeweler's pliers. To allow 

for growth of the jawbone, the resulting elongat~oval is spread to an approximately 

circular shape by pressure on t he tag applied from both ends by means of the pliers. 

The feasibility of this method of tagging has been demonstrated by hatchery 

experiment• (Shetter, D. s. • l9S6). 

The pools or portions of the stream that were seined were selected by cruiaing 

the stremn carefully to locate comparatively heavy concentrations of fish 1n water 

that could be seined. Seines of different mesh size and length• were triod out, but 

the most BUcceee was obtained by the use of a 5/8" mesh (bar measurement) i'1fty 

feet long and eix reet deep. 

With the exception of a ff!IW quiet-we.ter pools. most of the seining had to be 

done down stream or across the current. Captured fish were placed immediately 1n 

a wash tub half full of water, or 1rnre measured and tagged directly from the soine. 

The fish were measured on a board on whfoh a ruler had been inset. Total lengths 

only were recorded during the first two summers, but since this apring• standard, 

total and .fork me.asursnent■ have been taken. 

Careful · notes• both on tagging and on aubsequent recovery are kept •• follows, 

date. location, langths, species. tag number. During this eummer (1936), scale 

samples have been taken from all .fish tar,;ged and all fiah recovered. 

Each recovery is recorded on a separate card. as this was found to be the moat 

convenient method o.f filing the recoveries (Figure 1). this riling method facilitate■ 

compilation of all data. 
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Migration 

The migration data of this paper aro based on recoveries obtained from brook 

trout tagged between July 25., 1934 and February 15, 1936. Between these datea 

3,098 brook trout., 161 brown trout and 6 raw.bow trout were tagged. Bet1men the 

same datea 776 (25%) brook trout, 17 (lo.~) brown trout, and 2 (Z8%) rair..bow trout 

were recovored--8. total of' 796 trout or 24.3% • A large number of the brook trout 

.hti.ve been rocoTered from one to f1Te time:i during varioue seasonsJ therefore many 

more record■ of growth and mi~ration a.re available than the above f'iguree indicate. 

These duplicate reeoveries should be en added source of detailed informr..tion en 

seasonal browth and movGT!lente when the study is completed., s:L"l.oe through these 

recoTeriea one can trace the lite history or i..""ldividue.l fish over a period of tills. 

Recoveries hfl'O beon assembled into tM, different groups s - those recovered 

during the some year that they were tar;ged, and those that were recovered ai'ber 

they had been tree over at least one winter. Tables l nnd 2 giTe the results of 

the recoveries within the years 1934 and 1935 respectively. Tables 3 and 4 give 

the results of over-winter recoveries for the years 1936 and 1936 respectively. 

The following fa.eta may be determined from the data in these tableaa-

1. The brook trout in the region of' Lovella do not undertake any extend ve 

movement during the months ot June, July, .August., and early September. The majority 

(anywhere from fifty to 100 per cm) show no migration (Tablea land 2). 

2. Recapture, of tagged brook trout on the spawning beds during late October 

and early November indicate that the rlajority (between fifty and firty-tive per 

ctmt) of the breeding fish moved upstreaa on the average of less than a mile 

(0.'186 mi.) to spawn. Approximately twenty per cent of the fiah reoovered were 

found to span 1n the immediate vicinity of the tagging locality. Approximately 

twenty.five per cent of the fish recovered had moved down stream to spawn, travelling 

on the average slightly leas . than one-half' mile (Tables 1 and 2). 

3. The direct nidence on the winter migration habits of the brook trout 11 

1oanty. Results of winter and early spring seining• in the aame areas that ordinarily 

contain trout throughout the warmer month■ of the year are shown in Table s. The 



scaroity of fish in the seine hauls certainly indicates that the trout population 

has deserted this region during t he colder months. 

However. from Tables 3 end 4 it will b e seen ,:;hat the majority (fi:f'ty-three 

p8r cent) of the fish recovered in April and May were taken at points down stream 

from where they were reoorded during the summer and autUJIJll o:!' the previous year. 

This f'aot, oor.i.binod with the results of t he winter seininga o:t 1936• seema to bear 

out the conclusion that th.ere is a downstream movement o:!' the bulk of the trout 

population during t he colder• winter montha. This movement may possibly carry th• 

as far as the Vain Stream of the Au Sable (18 miles down stream). One recovery of 

a tagged fish from a stream on the southern side of the Au Sable drainar:e suggest■ 

the possibility that some. at least. may perform thia relatively lengthy migration. 

4. It will be noted that at least one-third of the over-the-winter recoveries 

taken in mid-summer and early fall were fish that had returned to the place where 

they were tagged the previous year. The remaining two-third■ of the mid-summer 

and early fall recoveries were. on the average, less than a mile up stream or down 

stream from the point of tagging, i ndicating that the bulk of the population return■ 

eaoh year to the same general areas occupied the precedinc year (Table■ 3 and t). 

Growth Rate ----
Since certain European writers (Wunder. Debrossee, 1936) have expressed the 

opinion that tagging on the gill cover of coarse fishes reduce• the rate of growth, 

the ef'fect of jaw tagging on rate of growth of trout was teated 1n two hatohery 

experiments. The results of these experimenta are shown in Tables. 

Al though a slightly different type of jaw tag we.a used in the Paria experiment, 

and the experimental subject was the brown trout instead of the brook• the reaulta 

are of a similar nature. and indicate that there is no si r.,ni f icent difference in 

the growth rate between tagged and untagged fish, at least under hatchery conditions. 

Inaofar aa ha.a been determined from. the 11 terature • thia is the fir et time that a. 

systematic study of' the effect of tagging on the growth rate of the fish has been 
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carried out. If tagr,inf; does not interfere with the growth of the fish, ~rowth 

studies ma.de by means of tagging are valid. 

In stud:,rine; the growth rate of the wild fish, individuals were r,rouped in 

Lltervals of two inches and three arbitrary time periods were set up. The time 

periods chosen were "Summer" (June 1 - early September); "Autumn" (lat e September -

mid-Nove:mher)J " F.nrly Winter" (from the spawning season till mid-January). 

Although approximately 950 brook trout were recovered by seining in the one 

and one-he.lf years o f study, only slir;htly ?:\Ore than half were tagged &td recovered 

within one of t he tingle time periods defined above. Growth on t hese particu lar 

fish has been coI,'!pUted as the average increase per day. The results of the COllpUt~ 

tiona will be found in Table 7 • 

The following conclusions seem to be justi.f."ied by the data in the foregoing 

tables, 

1. Growth is progressively slower f rom summer through early wi.nter but there 

is a measurable increment during this latter period,~ 

2. 'l'here v1as a slight indi()ation that fish of two to eight inchee total length 

grew .faster during the s-;.muner and autumn periods -than did those of the eight to 

ten inch group. All fish apparently grew at about the sme rate during the early 

winter period. 

Recoveries during the months of February• lf.arch and April have been too fn 

to attempt an onalysis of growth during late winter and early spring. 

Population Density 

~ 
Since the total number of fish. both tagged and untagged• ww. known for 

thirteen seine hauls lllflde during the spawning sea.son or 1935• an attempt was made 

to ot.lculate the population of that portion of the stream in which these seine 

hauls were made. If it is assumed that there waa no loss of tagged fish by death• 

or loss of tags :f'rOlll .fish• and that all tagged fish taken f'rom the stream by fisher­

men were reported• the number of tagged brook trout in the stream at the time of 
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'11he 1935 spe:wning, season lllB.y be estima:ced at 2,437 • 

I•'rom carefully counted seine hauls a.t several different points within one and 

three-quarters mile•• 463 unt agged brook t r out and 69 tagged brook trout were ob­

tained. The os·cimate of the popul ation of -thi s stretch of -the river is made by 

means of the f ollaw"i.ni,.; com:put ation,-

Number o:::' brook trout in siiream (l.75 mie) • 2•437 x ~: 17,069 brook trout. 

Fr0J11 -this result it may be determin ed -that the m.unber of brook trout ( si1~ 

range four to -ten ir~chea) p .. :- mile of straa::i in the region of Lovella is approximately 

9,700. 1'T01ll the same f igure. the number per acre it-1 approximately 700. 

The following problems are among those being studied at present by meana or 

tagging experimenta conduotod by th~ Institute for Fisheries Reaearchs 

1. The applicability of tho scale method of growth determination with respect 

to different species is being tested by scale samplings from trout end other game 

fish bath on tagging and on recovery. The combined data when correlated with length 

meaaurementa taken at the same times should yield i.Mportant information on the 

relati~nship between scale growth and body r,rowth. 

c:. The tagr~ing of 500 hatchery fish and 500 wild fish early this spring on 

the North Bran.oh will• we hope. make possible a comparison of the possible difference■ 

in the growtt. rate, the survival, and the micration habits of the two typea of f'ish. 

3. Taggi...~g of several hundred gene fish in Fife Lake, Michigan, just before 

the opening of the seuon in eombir:.e.tion with t he inten6ive creel census there should 

also give us information on the population density and the growth rate of the species 

tagged. 
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