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ABSTRACT 

R••ult■ tr-om planting■ at w.rioue ee&■ona over a period of trm 

one to three y-ear■ ot marked legal-ai&ecl brook, brown or rainbow 

trout in ■eotion■ ot tin publio and in two private atreama were ■e

cured :mainly through intenaiTe oreel cenaue. Similar data for plant

ing■ of rain'bow trout in f1ve lakea are presented. Return, i'roa 

tall planting in atrearae never exoeeded 5.3 per centa spring and 

open season rel•••• reeultecl in i'?'om 4-9 to 61.9 per oent recovery 

by angler■• Fall planting■ ot rainbow trout in lakes yielded up to 

66 per oent. From 100 to 160 trout per mile of stream averaging 

SO teet in width yielded higher percentages than did larger planting•, 

benefited relatively more angler■ and did not stimulate the oatoh ot 

wild ti•h• Effect upon the oatoh per hour and percentage of the 

total oatoh a ppeared to be invereely proportional to the sis• ot the 

native population or the apecie■ stocked and directly proportional 
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to the number of fish planted. The percentage of the total oatoh 

oontributed by moderate pl&ntings in the s1.>ring or during t he see.son 

varied from 1.8 to 30.4. It is concluded that in northern Michigan 

strea..rns major dependence for good f'ishing must be placed on the wild 

stook. Rainbow and brovm trout were caught for at least eight week■ 

following planting al t l1ough the maj ority were rEtr1oved by the end of 

four weekaJ tttW if an;i, brook trout were taken af'ter four weeks. 

Very ffJ'N planted trout survive one or ~ore winters even in private 

streams not subject to intense angling. Most of t he trout were taken 

within five miles of the points of release and usually downstream, 

but of the throe species, rainbows migrated most extensively. From 

5.7 to 20.6 per cent of the fisherman•de.y record• ehowed marked 

trout. Apparently as many anglers bcmefi ted by "spot" plantings as 

by wider distributi on by boat. Control experiments proved jaw

taggi ng and fin-clipping to be effective durill{?; the peri od ot inves

tigation and that mortality and effect on growth by either method 

were negligible. 

I NTRODU CTION 

The results of earlier experiments b;t· the authors (Hana.rd and 

Shetter, 1939) led to the expansion of a researoh program initiated 

in 1937 to determine the returns to the angler of ple.ntings of legal

si&ed trout ·g.. in W.chiga.n waters. Creel censuses were carried out 

._4, 
· In Michigan, t he minimlDl legal size f or brook, brown, and rainbow 

trout is seven inohea (total length). 

on sections of four additional public streama in which pla.ntinga 

of tagged or fin-cli. ;jped brook (Salvelinus fontinalis), rainbow 
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(Salmo irideua) and brown trout (Salmo trutta) were me.de in tall. 

early spring and during the fishing season. Similar data from two 

private streams and trom several trout lakes are also included in 

the present paper. 

Our disouuion of the results from plantings of marked trout 

will be confined to the percentage of the plantings taken by anglers. 

the proportion of hatchery fish in the catch and a comparison ot 

results from two methods of planting. Detailed data on growth and 

migration of planted trout will be presented in a later publication. 

Ml!.'TRODS 

Methods employed during 1938 and 1939 were essentially the saae 

as described previously (Hazzard and Shetter, 1939). Brietly they 

consisted of planting jaw-tagged or fin-clipped trout aeven inohe■ 

or more in length in sections of five trout streama and four s:rnall 

lakes which were covered by intensive creel census. A crew ot 

trained census clerks in charge of a qualif"led biologist camped at 

strategic locations on the Pine River and secured records ot al.most 

all of the fishing in the sections in which the trout were planted. 

On all other public streams and on the lakes, CCC enrollee, oon• 

ducted creel oensus under the supervision ot the Inatitute. 

All of the trout used in the experiment, during 1938 and 1939 

were either fin-olipped or jaw-tagged. and were supplied and planted 

by the most conveniently located hatchery. '.l.'he senior author did 

the marking and assisted in distributing almost all of the fish uaed. 



-4-

RESULTS OF SIMILAR EXPisliIMli:lfrS IN OTHRR STATES 

Cobb (19.34). in a descriptton ot experiment, conducted in 

Connecticut in 1933. reported recoveries of 5.4'>3 (33 per cent) of 

15.875 tagged legal brown and brook trout. The internal tag waa 

used. The internal or belly tag is a small piece of numbered 

celluloid which is inserted into the body cavity through a narrow 

slit in the side of the fish. His results indicated rapid deple

tion. usually w1 thin a week, of the brook trout released during the 

season• but demonstrated that the brown trout provided fishing over 

a longer time. or the :f1sh recovered, 80 per oent of the brook 

trout were recovered near the point of plantingJ 7 per oent moved 

upstream, 9 per oent rnoved downstream, and 4 per oent moved into 

the tributaries. About 66 per oent of the brown trout had not 

moveds 7 per oent had moved upstree.m and about 27 per oent had moved 

dOVlllstream. 

Cobb also stated that tall plantings ot legal trout in Connecticut 

,ua.ters had tailed to oarry over the winter, but offered no evidenoe 

on this point. 

Nesbit and Kitson (1937-). ~orking in Ma1saohusetts, made release• 

of legal-siaed brown a.nd rainbow trout in the tall of 1934 and the 

spring of 1935. All fish were tagged with the internal tag in 

October, 1934. Each species of trout was separated into two lots. 

one planted in November, 1931.i., the other in March, 1935. The .t'1sh 

planted in the spring were held and observed for mortality and 1011 

of tags. Recovery percente.ges of the fall-planted fish were based 
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on the number of tiah pl&nted in the fall minus the number ot f11h 

dying and losi ng tags over the winter among the trout held in the 

hatchery. 

Recovery by angler• wa1 aa followa1 

Rainbow trout Spring planting• 

Planted in river• 
" in pond.a 

Brown trout 

Planted in river■ 
11 in ponda 

Fall planting■ 

3.1, 2.3 
1.1 

Nesbit and Kitson oonoluded that the spring planting was more 

ef.f'ioient than .fall planting by an average ratio of 5 to 1, and in 

some instances as high aa 10 to 1 for atNeJU. For ponds, they 

concluded tha.t the spring planting wa1 also more efficient than tall 

releases, but the advantage appeared to be only slightly more than 

2 to l. 

Hoover and Johnson (1938) planted legal brook trout in 

New Hampshire streams in 1936, using a paper clip on the gill oover 

an<l releasing the fish during the open season. A recovery ot 76 per 

cent was mads within 3 weeks after planting, another indioation of 

the rapid depletion of planted stook when released. during the open 

season. 

RESULTS OF MICHIGAU EX.PimIMENTS 

In our experiments an attempt was l'llldo to answer the following 

queationaa 

1) What percentage of plantings of legal-l11ed trout are caught 

by anglers? 
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2) What is the relatiTe value of tall. early spring ancl open 

season plantings? 

J) What sized plL'l'lting gives the beat returnaT 

l.i.) Which met.."r1od of' plant ing--boat or spot--yielda the moat 

trout to the most anglers? 

~) What is the effect of the planting■ of legal•si&ed. trout 

on the catch per hour and the total yieldT 

6) What perce~tage of anglers tako legal-sized trout from 

these plantings and what ia the average number taken by 

such anglere? 

7) Hmv lone; does a planting ai'feot th& oa.tohT 

8) Row muoh do planted 'trout migrate? 

9) How well do planted legal-sized trout grow in length and 

weight? 

In this paper particular attention will be given to the .first 

seven queationa. For the sake of oompleteneas, results from all 

three years will be sUlllll&rized and discussed. The majority of the 

data are from public fishing strea.ma but some corroborative evidence 

is available from. two private streams. Reoorcs from experimental 

plantings in five trout lakea, though not a.a complete as for strea.ms, 

are r-iv·en since the results appear to be reliable and are of con

siderable interest. The question■ listed will be disouseecl for 

public streams, private streams and lakea. 
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Public Strea111a 

Peroentage ,.2! pl~ted trout caught. The percentage of marked 

brook trout from various plantings caught durinr; the three year, ot 
/' - .~ ... . :. 

oenaus (Tables l•J) varifltd from 3.3 to 62.0J for rainbow trout from 
.; ; . :, 

o.6 to ~1 brown trout f'rom 2.0 to 19.2. All peroent&gee ot 

plantings recaptured must be considered minimal sinoe a :few reoorda 

were undoubtedly missed and some catches ot marked i~sh outaide 

oenaus area.a were probably unre~orted. 

Relatively high recovery percentages were noted in the Pine 

River f'rom plantings '!!lade during June and July o:f 1938 and 1939• 

Just why a release of 250 brook trout in July, 1939, should yield 

better returns than one of 488 planted in June, 1939, oe.nnot be 

explained (Table 3). 

In the Pigeon River, the best returns were from the plantings 

made in June. The releases of both brown and rainbow trout in July 

were almost failures. The fact that 12 of' the 17 mllrked brown 

trout recovered were found dead about 10 days after plantin.g, sug• 

gest1 that the n.ter temperature may have been too high tor suoce1e

ru1 introd'l;.ction at this time of the year. A similar 1nort&.l1 ty or 

the tagged brown trout occurred in late June and early July in the 

Little Manistee River. However, in the latter stream anglers re

ported the death of a number of' unmarked brown and rainbow trout 

'Which were not f'rom these plantings. 

The a.veraees by seasons of planting (Table 4) are most 

significant. Data for brown trout and for tall and spring release• 

of rainbow trout probably are not adequate for definite conclusion■• 



Strea.m 

Pine River 

Total brook trout 

Total rainbow trout 

Pigeon River 

Total rainbow trout 

TABLE 1. SU;;,IMA.RY OF RECOVERIES BY ANGLI,;RS OF l'.iARKEl) HATCHl!!RY TROUT 

OF U;GAL SIZE AVAILABLE DURING THE 19.37 TR(XJT SEASON 

..b Method of 
aarking 

Date ot Speoiea ot and pro-
planting trout NUJ!lber portion Recoveriea - 12¾! 

1237 El.anted ~lante4 JIU'ked. Number Peroen 1• 
May 18-19 Brook J.000 l/3 jaw-tag ::g; 1.201 40.2 

June 15 Brook 959 All- jaw-tag 
..g, 58 6.o 

Rainbow 2.001 1/2 jaw-tag 448 22.3 

July 13 Brook 2.004 1/4 jaw•tag ~ 98 4.9 
1/4 doraal tin 

_g, 102 Rainbow 1.0<X> ~ jaw-tag 10.2 
l/!~ dorsal tin 

August 10 Brook 1.,so ~ jaw-tag 
.g,, 12,S 8.1 

~ doraal tin 
~ Rainbow 1.000 jaw-tag 1)6 1.3.6 

i/4 doraal tin 

••• • •• 7.SlJ • •• ~l.488 19.8 

••• ••• 4.007 • •• '3- 686 17.1 

August 4 Rainbow 985 l/2 jaw-tag 148 1.5.0 
l/2 dorsal f'1n 

-6- \'.here fin is named, this fin and the adipose fin were removed f'or a distinguishing mark • 

Percentage ot 
•rked f'iah in 

total oatoh 
19)7 
38.1 

1.8 
34.4 

3.1 

3.1 

3.9 

4.1 

!,6.9 

20.6 

2.5.0 

.g. :Numbers of hatchery fis h taken were ce.loulated from the percentage marked and aotual numbers of marked fish retaken. 

by anglers. 
I 
co 
I 



str ... 
Pine RiTer 

Total brook trout 

Total rainbow trout 

C&nad& CJ"Hlc 
Total br~olc trout 

TABLE 2. SUMMARY OF HECOv1mn;s BY AHGLE:IW OF MARKED 1:IATCHERY TROUT 

OF LEGAL SI ZE AVAILABLE DURING THE 1938 TROUT S&SOH 

Specie• ot -.!,Method. 
~t Humber 0~ 

;elant15 I?lanted ;elanted PJC']Dg -gag 

Oot •• 1937 Brook 1.000 Jaw-tag SJ ,.J • •• 
Rainbolt' soo .... tag 6 1.2 ••• 

Apr.,.1938 Brook 1.000 Jaw-tag ~ .lb.9 1 
Rainbow soo Jaw-tag 192 38-4 ) 

May, 19.38 Brook $00 Jaw-tac 516 s1.6 1 
Brook soc, L. pel"fio 
:Rainbow 500 .ra ... tag w. I.A-1 s 
Rainbow soo L. pehio 

July.1938 Rainbow soo .,.. .... tag 2)6 ,3's9.o 1 

••• •• • J.ooo • •• 918 30.7 2 

••• ••• 2.soo • •• 87S 35.0 1.$ 

Ut.r •• 1938 Brook soo Jaw-tag 160 36.0 ••• 

¢' Where fin ia named. that f1n and the adipose fin were removed tor a diatinguishing iarke 

lag u 
• •• 2.6 ••• 
• •• o.6 ••• 

0.1 14.9 0.03 
o.6 3.1 0.03 

0.1 21.9 0.03 

o.s 7.2 o.os 

1.4 3.9 o.o8 

0.1 39.s 0.10 

o.6 14.8 0.10 

• •• ~18.2 ••• 

~ The reoOTeey peroentage i• oe.loulated on the bade of recoveri•• from l:iP<> f1sh whioh were planted within the creel oenaua ar.._ 

Jr The peroentag• of the total oatoh made up of :marked brook trout waa oaloulated on the baaia of ~ reooverie1 nw.de within 

the creel oenaua ar•• 

I 

'f 
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TABLE 3. sm.r .1ARY OF RECOVERI ES BY ANGLJ~RS OF HARKED HATCHERY TROUT 

OI<' LEGAL SIZE AVAILABLE DURING THE 1939 TROUT SEASON 

Str .... 
North Branoh 
Au Sable 

Total brook trout 
Pine RiTer NoT.,1938 

Apr.,19)9 

June,1939 

Jul;,y,19.39 

Total brook trout 

Total rainbow trout 
Pigeon River Uov.,1938 

Apr.,1939 

June,19.39 

July,1939 

Total brown trout 

Total rainbow trout 

Little Manistee June,19)9 
River 

July,1939 

Total brown trout 

Total brook trout 

Speoies ot 
trout 
lanted. 

Brook 
Brook 

Brook 
Brook 

Brook 
Brook 

Brook 
Brook 

Brook 
Rainbow 

Brook 
Rainbow 

Brown 
Rainbow 

Brown 
Rainbow 

Brown 
Rainbow 

Brown 
Rainbow 

Brown 

Brown 
Brook 

~ Method 
ot Number 

lanted mar. 
Jaw-tag 
R. pel-do 

J2 
12 

500 
500 

Jaw-tag 119 
L. pelvio 28 

••• 
499 
299 

Jaw-tag !> 
R.pectoral 11 

soo 
JOO 

Jaw•tag 207 
L. pectoral 73 

488 
249 

250 
250 

2,3,36 

Jaw-tag 
Jaw-tag 

Jaw-tag 
Jaw•tag 

••• 

499 ..• 
500 Jaw-tag 
500 Jaw-tag 

500 Jaw-tag 
500 Jaw-tag 

2,0 Jaw-tag 
250 Jaw-tag 

250 Jaw-tag 
2,50 Jaw-tag 

1,500 ••• 

1,soo ... 
250 Jaw-tag 

2SO Jaw-tag 
250 Jaw-tag 

500 
2.$0 

••• 
••• 

114 
1,4 

11'6 
150 

.J,-571 

16 
3 

34 ,o 
.39 
61 

s 
20 

94 

134 
48 

38 
81 

86 
81 

12.1 

2.3.2 
61.9 

5a.4 
60.o 

26.2 

6.8 
10.0 

2.0 
a.o 

• 
Peroentage 
of total 
oatoh 1 

1.7 
o.6 

,.s 1., 
~11.8 

0.3 
o.s 

7.9 
2.6 

7.3 o., 
15.5 
a.o 

20.1 
9.0 

20.7 

,3/ ·where fin is named, that fin and the adipose f'in were removed for a. distinguishing mark. 

~ Fif'ty fish added to obvious totalJ these f'ieh were fin-clipped but fin not distinguished by 

creel oenaua olerka. 
•J- Fifteen marked brook trout with tag or llllrk n.ot distinguished added to total■• 



Specie• planted 
on number of stream9 
Brook trout 

Totals, averages 
4 stream.a 

Rainbow trout 
Totals , average• 

2 streama 

Brown trout 
To~h, ~veragea 

2 streams 

All trout 
Totals, averagee 

S stream• 

'.l'ABLE 4. $ID{AA.nY 0£~ ilF.SULT.3 FR0M PLA.1frINGS OF r,!A.~XE::; LEGAI,.SI ZE;:) BR::>oK. 

BROi'IN', AND HAINBOW TROUT Di MICHIGAN TROUT STRBA.1.!S I W F'ALL, F.;ARLY SPRING 

(PRE-SEASON). AND DURING THE OPirn TROUT SEASON, 1937 TO 1939 INCLUSIVE. 

( 'l'HE DATA AHE BASED OU F'.IulEIBS OJ31AINillJ BY rtl't'ENSIVe CRKBL Ch"'N3USES OI 

·r m~ STREA;JS WliE"RE PLA...'fTnms OF \lAR .. T\l!.1) TROUT WERE MA.DE!.) 

Fall release■ 
Number o't 

Spring releue,s QE,en seaaon releases 
Numoer-o? Number ot 

Humber ot fiah Peroentage lfumber ot t1ah Percentage Numbe1· of tiah Ptiroeuta.ge 
experiment■ planted recovered experiro.ent■ planted recovered experiment• pla.nted r~oovered. 

3 2,798 4.4 4 3,300 29.8 8 9,501 24.7 

2 1.000 0.9 2 1.000 24.2 10 7,391 25.7 

l 500 3.2 l 500 6.8 4 1,000 13.0 

6 4.298 3.4 7 4.800 26.2 22 17,892 24 • .5 

I , ... 
'a 
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Rxperimenta are planned thiR year to suyply additi onal infonnation. 

However, baaed on our results and t hose of the other workers prrnoua

ly mentioned, brook and rainbow trout plantings yield &bout the same 

returns to the angler but ff1Wer brown trout are caught. llhether thia 

is due to a heavier mortality of planted brown trout or to their 

greater ability to esoape capture has not been determined.. 

~ 2!_ planting. The season of 1938 yielded t he first com

parable results of tall, early spring (pre-seasonal) and open season 

plantinga in the Pine River. The percentage of recovery of spring• 

planted brook trout was over six times greater than for brook trout 

planted in the fall and J2 times greater in the oaso of rai 11bow 

trout (Table 2). During the i'e.11 of 1938 and the spring of 1939, 

equal numbers of legal-sized rao.rked brook trout were planted in the 

North Branch of the Au S&ble and in the Pine River J and equa~bera 

of marked rai nbow and brown trout were planted in the Pigeon River 

( Table 3). Again spring planting was found to be muoh mo::-e efficient 

than fall planting. The averages for brook trout were 4.4 and 29.8 

per oent for tall and sprilig plantings respectively, for rainbow 

trout 0.9 and 24.21 and for orown trout 3.2 and 6.8 (Table 4). Th• 

one experiment w1 t.11 brcr.m trout indicated less difference in result■ 

from tho two contrasted seasona of planting. 

Plantings of brook trout during the open fishing aeason appear 

to be slightly less ttffioient than during early spring. No signifioant 

difference is apparent in the rainbow yield. Limited tests with 

brown trout fa.TOr those during the open season. 
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~ 2! planting•• The relative percentages of recovery follow

ing plantings varying from J,000 to 500 trout at each campground on 

the r~ne River indicate that, on the average, the analler the number 

of trout released the higher the percentage caught (Tables 1-J). 

From 100 to 160 trout per mile of stream averaging fifty feet in 

'Width yielded to fishermen from 23.2 to :62-~8 per oent. P'Urthennore, 

the lighter stocldng in 1938 and 1939 bene:f'ited a somewhat larger 

number of fishermen (Table 7) and contributed to the oatoh for a 

longer period. Also, as will be shown later, smaller plantings did 

not oauee depletion of the wild stook. 

Method 2!_ planting. In 19.37 and 1938 two methods of distribu

tion in the Pine River were tested {Table 5). Spot planting, the 

usual method, consisted or scattering the i'ish over f'rom one-fourth 

to one-half mi.le of stream adjacent to each campground. In boat 

planting, a specially conatructed metal boat with a center well waa 

used to place a few trout in each pool of the seotion or atream 

stocked. Results from this phase of the experimental work are not 

oonolusive as both methods were not employed simultaneously over the 

same water and the marked fish released in the two manners were not 

subject to the smne angling pressure. 

More anglers took spot-planted than boat-planted trout {both 

brook tl.!ld rainbow) in 1937 and 1938. {No boat plantings were made 

in 1939.) A higher percentage of spot-planted i'iah were taken in 

1937, but in 1938 a higher percentage of boat-planted trout were 

captured. The average number of trout oaught from apot planting• 

was higher in 1937, but lower for boat plantings in 1938. Probably 
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TABLE 5. COMPARISON OF RESULTS FROM "SPOT" AND "BOAT" PLANTINGS 

OF TROUT I N THE PINE RIVER IN THE SPRING 

Alm inJRI HG THE OPJm SF.A.SON, 1937 TO 1939 

l2Jt3: Brook -nbow 
12J8 

Brook Rainbmr 
1231.I Brook ~nbow 

It• trout trout trout trout trout trout 
Number ot trout spot-planted 1.000 1.007 1,000 1,000 1,538 499 

Number or trout boat-planted 2.96.3 1,000 1,000 1,000 ••• ••• 

Number ot anglers taking 
spot-planted trout 7S 22s 35.3 330 2lu 

Number of anglers taking 
boat-planted trout 61 187 29() ••• ••• 

Number of spot-planted 
trout caught 402 224 296 ~2 ,ss 301 
Percentage 40.2 22.3 29.6 L2.2 36.0 61.s 

Number ot boat-planted 
trout oaught 161 119 516 w. ••• ••• 
Percentage 5.4 11.9 51.6 44-1 ••• ••• 

Average munber ot epot,. 
planted trout oaught 
per angler 4.2 3,0 1.3 1.2 1,6 1.3 

ATerage nwaber or boat-
planted trout oaught 
per angler 2.3 2.0 2.8 1.s ••• • •• 
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the smaller 1i1e of the plantings in 1938 may have been reeponsible 

tor these changes since the fish were not as concentrated and limit 

catches or marked trout were not as common. 

Effect upon the oatoh. The influence or the planted fish on --------
the total oatoh may be aeen by comparing the percentage ot the catch 

of the various species that consisted of narked trout {Tables 1-3) • 

In the Pine River the percentage of "wild" and "planted" trout 

in the total oatoh has been as followaa 

Wild brook trout•••••••• 
Planted brook trout••••• 
Wild rainbow trout•••••• 
Planted rainbow trout ••. 

Wild brook trout•••••••• 
Planted brook trout••••• 
Wild rainbow trout •••••• 
Planted rainbow trout ••• 

Wild brook trout•••••••• 
Planted brook trout••••• 
Wild rainbow trout•••••• 
Planted rainbow trout ••• 

53.1 per oent 
46.9 per cent 
79.4 per oent 
20.6 per cent 

60.5 per cent 
39.5 per oent 
a,.2 per cent 
J.4.8 per cent 

6o.2 per cent 
.39.8 per oent 
94.8 per oent 
5.2 per oent 

In the Pigeon River, although narked adult rainbows were not 

released until August, 1937, with less than a nonth of the sea.son 

remaining, the total number of marked fish recovered constituted 

25 per cent of the total oatch of that species. During 1939 the 

percentage of wild and hatchery fiah in the total catch ran a■ 

followa1 

Wild rainbow trout ••• •• 
Planted rainbow trout •• 
Wild brown trout••••••• 
Planted brown trout•••• 

19•3 per oent 
20.7 per cent 
54.a per oent 
45.2 per cent 

Marking experiments and creel census data from the North Branoh 

ot the Au Sable R1 ver tor the 1939 trout sea.son showed that the to-ba.l 

brook trout o&toh consisted of 11.8 per cent marked (hatohery) brook 
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trout and 88.2 per oent wild brook trout. It should be pointed out 

that the planting or 2,000 legal trout for the 1939 season yielded 

many more fish to the anglers than did the release of 9,778 fingerling• 

(averaging 3.5 inohea long) in the fall of 1936. Of the latter plant

ing, only three fish were recorded in the creel oenaus during the 

1937 and 1930 trout seasons (Shetter, 1939). However, the catch per 

hour fell from 0.48 trout in 1938 to o.41 in 1939, despite the addi• 

tion of 2,000 legal brook trout. 

The recoveries (140) from the sir..gle plantir.g of 500 t&ggecl 

adult brook trout in Canada Creek in Maret, 1938, constituted 18.2 

per cent of the total oatoh of brook trout, while the remaining 

81.8 per cent originated from 1'1.ld stock and fingerling plantings. 

In the Little Manistee Fiver during the 1939 trout season, 

plantings of tagged brook and brown trout ~hloh were subsequently 

recovered made up 30.4 per cent of the total cat~h of brook trout, 

and 34.4 per oent of the total oatoh of brown trout. 

In no instance where fall planting was employed (Table 2, 3) have 

the J119.rked fish released at that time oontri buted more than 7 per cent 

of the total catoh of' that species. The :marked trout contributing to 

the total catch of the three epeoies are almost always tho1e that are 

released in the spring or during the open see.son. 

The differenoea in tho peroentages of the total oa.toh consisting 

of planted adult trout retleot, to a large degree, the relative 

abund.&nce of' the several species of trout in the various streams under 

consideration. The :'ine River, for example, is dominantly rainbow 

trout water in the 10-mile section where the experiment• were conducted. 

Releases of smaller numbers of marked rainbows in 1939 were 11 tere.lly 

lost among the numerous native fish. Native brook trout were l••• 
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abundant, and the introduction or im,.rked hatchery brook trout con

tributed notioea.bly to the total oatch of that epeciea in the Pine 

River. 

In the earlier pnper by the authors (Hazzard and Shetter, 19)9) 

it was shovm that monthly introductione of approximately 2,000 brook 

trout and 1,000 rainbow trout of legal siae during the 19.37 trout 

see.son increased the oatoh per hour of wild (unmarked) tiah immediately

following planting to two or three times over that recorded for woek1 

just previ0us to planting. A similar rise in the oatoh per hour oo

ourred af'ter a release of' 98.5 marked adult rainbow trout in the Pigeon 

River in August, 1937 (Figures 1, 2). 

In the 1938 trout s e&son; the oatoh per hour during the opening 

week on ·t;he Pine River of wilo brook trout waa approximately the aame 

as in 1937, despite the i~.troduction of 1,000 tagged brook trout (all 

ot legal sise) one month betore the opening of the season. Possibly 

OOJ!lPeti ti.on was lesl! at that time of year or enough trout had moved 
9,rea 

out ot the/planted by the opening of the season. The planting ot 

1,000 marked brook trout during the fourth week of the season, as in 

1937, stil'!lUlated the catoh per hour of wild fis~i tor the fourth week 

from o.06 to 0.18. Again, as during 1937 and in the ease of the 

spring planting in 1938, the influence of the :planting on the catoh 

of wild fish waa lost wi t..11.in two weeka. 

Plantings of !!Yirked adult rainbow trout also were reduced in 

number during the 1938 investigations on the Pine River. Five hundred 

fiah were released one month before the opening dayJ 1,000 were in• 

troduoed during the fourth week or the seaaon, and 500 more were ple.ntecl 

in the twelfth week. There "Nere slight increases in tho oatoh per hour 

or wild fish during the period1 when the rainbows were introduced, but 

they were or suoh small magnitude as to be of doubtful signifioanoe 

(Figures 1, 2). 



(These graphs will be 1•:tla<i to the 

editors as soon as t;he Inst.i. tute 

draftsman returns .fr"m hi A vaca t~. on) 

Figure 1. Catch per hour of wild (unmarked) and marked 

brook trout in the stream section under oreel census on 

the Pine River, Michigan, for the 1937, 1938. and 1939 

trout se&sona. 



(These graphs will be 'l'llltled to tb4l 

editors as soon as -the I::1eti·cute 

draftsman returns from his vacation.) 

Figure 2. Catch per hour of wild (unmarked) and 1111\rked 

rainbow trout in the strea..'11 section under oreel censue 

on the Pine River, Miohigan, for the 1937, 1938, and 1939 

trout season.a. 



In t.he Pine 'River during 1939 the plantings of marked brook and 

rainbow trout Taried .t'rom 250 to 800 flsh. These plantings of com

rmra.tively small numbers of flsh exerted little it any influence on 

the catch per hour of t he wild ( unnw.rked) brook trout or rainbow trout 

(Figures 1, 2). 

The effect of the i ntronuctiona of ha~he:ry trout on the q.lB.lit-/ 

of the fishing (as measured by t he oatoh per hour of trout) is dependent 

on the relative abundance of t.he native a.nd i ntroduced species (Table 6). 

For exa.m.pl6, t ;1e rela.-t1 vely small n~~-::er of rui :ibow trout pla..."lted had. 

little effect on t he total catch per :u:.1r :,f ·t;hat species 1n the Pine 

River where the 11il.tive p\,pulat:i on of rainbow trout is oom.paratively

large,i. Uo4ovar, the ce:col1 por hour of !:l!"ook trout, a species that 1• 

considerably less abundant naturally tha."".1 fl. r e t :ie r ainbov; trout, usu.ally 

lffl.S i ncreased by planti:ngs to almost dou1)l c tha-';; ob ta.indc for wild fiah 

alone. I n general, plant::tngs of l118.rkec! h.l\ teher:,• f'i sh in the several 

£treams have ranged from 8 to 25 per cent of the total catch per hour. 

Peroent&ge ~ anglers benefited ~ extent. The percentage ot 

anglers fishing streams covered by creel census who took marked trout 

was consistently low (Table 7), ranging trom a hi gh ot 20.6 on the 

Pine R1 ver in 1938 to a low of 5. 7 on the North Branch of the Au Sable 

in 1939. These peroentagea suggest rather foroetully that only a small 

fraction of the trou·t-fishing public benefits from what might be con

sidered as hea-vy plantings of' adult trout and. t hat in such streams, the 

wild 3tock i".:.trnishes most of the f ishing. The local f ishermen who 

find cut -.men plants have been r:.VJ.de, and the fortunate tourists who 

ha-open. to fish newly planted sections, take the bulk ot the hatchery 

fish. 



TABLB 6. THE E::FFECT OF PLAlffINGS OF MAlUCED TRJUT ON THE QUALITY 

OF TJill :n SJ-HUG AS MEASURI1D BY THE CATCH PER HOUR 

Oatoh per hour catoh per hour catoh per hour 
Total oatoh ot brook trout ot rainbow trout or brown trout 

streua Year E!r hOUl" Wiid Marked Wild llt.rlcecl wticI Jil.rke4 
Pine River 19.37 0.77 0.20 0.18 0 • .31 o.oa ••• • •• 

19.38 0.50 o.oa o.06 0.31 o.os ••• • •• 

12~ 0.!!2 o.06 0.04 o.J1 0.02 ••• ••• 
Pigeon River 1937 0.48 e • .30 • •• 0.10 0.04 0.04 ••• 

12~2 0.48 0-~2 ••• 0.21 o.0'2 0.02 0.02 
North Branch 19.38 0.48 0.39 ••• 0.02 • •• 0.07 ••• 
of the Au Sable 

1939 0.41 0.30 0.94 .. · ·; ••• 0.07 ••• 
Little Manistee 1939 0.37 0.07+ 0.04+ o.u.,+ ••• 0.07+ o.<>4+ 
Canada Crealc 1938 o.ia 0.33 0.07+ ••• ••• 0.00+ • •• 

Total number ot · •rkecr-
trout affilable 

Bro~ 
7.51.3 

.3,000 

21JJ6 
• •• 

••• 
• •• 

2,000 
2,0 

,oo 

Rainbow Brown 4.oof ___ _ 
• •• 

2.soo • •• 

422 • •• 
985 ·• ·• 

11200 ·-·- 11200 
• •• 

• •• 

• •• ·-
• •• 

• •• 

••• -.x.-.z.. ~ 

$00 

• •• 

I 
I\) 

'a 



TADLB 7 • DISTRIBUTION OF THJ,.; CATCH OF HARKED TROU'f AT.mNG ANGLERS 

ON THE PINE A.ND OTH1.~R CREEl,-CENSUSED STREAJ.!S IN 1937 • 1938 AND 1939 

River and yea.r 
·- ~~:~....,.,.,,._ , ,.. _ ...,;_.,. ... _ .... 1,;.o .;~.~ · ~ . .I'• ~-- j, . .. .. 

North Little C&na.da 
Pine P1u Pine Branoh Pigeoa Manistee Creek 

Item 1237 1928 19~2 1232 1232 1939 19)8 
Total number or a.nglera ~ 2.010 4.109 .3.93.3 2.10'1 2,213 491 494 
Number or a.nglera taking 
marked f'lah 229 847 523 118 147 6o 64 

Percentage of anglers taking 
11-4 20.6 6.6 marked fi■h 13.3 5.7 12.3 12.9 

Total number of marked trout 
available S.970 ,.500 2.835 2.000 J.ooo 750 500 

Total number of narked. 
trout recaptured 906 1.825 869 228 228 160 140 

Average number ot marked trout 
taken by angler■ taking arked 
trout 4-0 2.2 1.7 1.9 1.6 2.7 4.6 

Ra nge in number of marked 
1 to 16 ~ l to lS trout in creel■ 1 ~ 11 1 to 10 l to 7 1 to lS 1 to 11 

r Figure■ are actually for "risherman-day•" and not 1'>r individual fiaher:nen. For example 11 if one man f'iahed two daya on any 

stream he would be reoorded as two .f'ishermm. 

.3, Although 15 trout is the legal limit, one .t:'1.shernan wa.a found to have 16 narked trout in hia rios ■eeaion. 

I 
t\.) 
f\..) 
I 
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Duration 2£_ efteot ot planting. The findings of others concern• 

ing the rate ot remO'ft.l of legal-sized fish are oonf1rmed by reaulta 

in Michigan. Easentially the aame results were secured on the Pine 

River during 1938 and 1939 a1 were reported in an earlier paper (Hassard 

a.nd Shetter, 1939). The bulk of the oatoh of marked brook trout waa 

remo'Ved within the first two weeks after stooking, while marked rainbow 

and brown trout contributed to the oatoh in tair numbers for at least 

8 weeks after relea.■e. By the end of the fourth week from 67 to 100 

per oent (average 92 per oent) of the marked trout reooTered had been 

ta.ken. Results from releases of arked brook trout in other streams 

were similar. 

Rainbow trout plantings generally contributed to the oatoh for 

a muoh longer period than did brook trout plantings. In the three 

yea.rs of the Pine River oeneus, b)' the end of the fourth week trom. 

34 to 100 per oent (average 67 per cent) or the season's oatoh ot 

marked rainbow trout was ~ernoved. On the Pigeon R.i. ver marked rainbow 

trout were removed at about the same rate in both 1937 and 1939. 

If the results on a aill~le stream are indioative, brown trout 

ay be expeoted to survi -ve lon&er than either brook or rainbow. At 

the end of four week1 from 30 to 100 per oent of the oa tch of marked 

fish was recorded (average 51 per oent). 

Brook and rainbow trout trom the smaller plantings of narked fish 

l!llde during 1938 and 1939 were caught for a longer period than were 

fish from the krger plant:tnga made in the -r:>reoeding year. 

Migration. The najori ty of brook trout were caught within 

5 miles of the point of release and in contrast to results trom the 

Pine River in 193~ reported by the authors, the dominant novement, it 

any, was downstream. Brown trout migrated even l•••• In no case did 
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~he nov·cme;:1.t or' r.mrked brovru trout exoaed 5 miles in any direction 

wit.h -the exception of b1•0-Nn ·trout from a planting in Kinne Creek, & 

fm1 of rlt'.ich. descended int:> tho Pere Marquette River. Rainbow trout. 

however., t~nd to move con.l!liderably farther tm.i in larger numbers. 

S-:.:toh ::1ov er..ent is genernlly dow.nstrear:1 tmd was particularly noticeable 

in Pigeon River planti ngs, where s everal tagged fis;:i were taken over 

15 miles i'rom the points oI'. release. 

Priftte Streamt 

Data from two privlii:t;e club atreains are present ed briefly dnoe 

on ·thes e t he i 'i 1>~u n,; pre ssure is not a.s :1eavy as on public 111&tera and 

reoorcis of the cat ch covered entire s+.raa.rns. 'j_'he data on reoovdri•• 

of ta.~ ed trou t plant,ed in ·i.\vo private st.reams parallel clos;3ly those 

from public wa.tere exoept th.e.t t he percentage of recovery is not &a 

high, probably because of lower &.ngli!lg i ntensity. 

Salmon Trout River. In 1938, Lloyd Smith , a graduate student of 

the University of Michigan, was engaged to make a. general survey of 

the sport fisheries of the Huron Mountain Club. As a part of hia 

hat-Jhe r y before pla:1.ti '1g 
researches, 1u-. Snd th marked leg&.l-aizedA brook trout with jaw-tag•,_ in · 

the Salmon Trout River, which i'lowa into Lake Superior. iu-. Sntlth 

has kindly allowed us to present certain of l'du data in this paper. 

All trou·t te-.ken by the club iuembera wore examined by Mr. ~ th 

or his aaaista.nis~ ~•~uring n 100 per cent record of the oatoh. The 

data on peroentabe oi' recovery f'rom the 1938 and 1939 pla.ntinga a.re 

as followac 15.3 per oent of 254 trout released May, l938J 0.002 per 

cont of 1.263 trollt planted November, l9Jb1 21.9 per oent of 600 trout 

&;to~ed May , 19.391 16.6 per oer..t ot"' 500 trout planted in June, 1939• 

It will be noted that few tiah wei-e recaptured trom those released 



-25-
in November, 1938, whereas plantings during the see.ion returned per

centages comparable to those on public 1treama. The percentages ot 

the total catch made up of tagged trout were 3.7 in 1938 and 15.1 in 

1939. No recoveries or marked brook trout planted in llay, 1938, were 

reported in 1939• 

Kinne Creek. Since 19.38, members of the Institute staff have been 

furnished experimental faoilitiea by the Vd.ngleton Club, and the club 

member• have ooopere.ted by reporting their catohea in oonaiderable 

detail. A planting of 1,500 brook trout purchased trom a priw.te 

hatchery by the club was jaw-tagged and released by the senior author 

on April 12-13, 1938. The average aiae of these trout was 7 1/4 inohea 

(total length), of which 847 were legal (7 inches or larger) 'While 

653 were from 6 to 7 inchea. 

A total of 343 brook trout wa.s taken in the 1938 seaaon, ot which 

18o (52.5 per oent) nre tagged fish. Although a relatinly high 

percentage of t he total brook trout catch, it was a reoO'ffry percentage 

of only 12 per cent. However, in this stream the brook trout popula

tion was relatively low. During the 1939 season, ~ !. single tagged 

trout 2£ ~ ~ planting !!.!. recovered in a total catch of 92 brook 

trout. Some of these ~rked brook trout could have eaoaped into the 

Pere Marquette River through the rotary screens, but it any large 

number had escaped alive, aome reports of tagged fish would have been 

received from the Pere Marquette River anglers. Since this agree■ with 

results from other experiment■, the only logical conclusion is that 

there is an extremely heavy season-to-sea.son mortality. That tall 

plantings of tingerlings suffer similar loS1Sea is indicated by result• 

secured by Shetter ( 1939) and by SUrber ( 1940) • Results from tall 



plantings in all strea:u where experiments have been conducted indicate 

that winter rrs.y be & critical period. 

On April 11-12, 1939, legal•ai&ed brown trout (944 in number) were 

w,.rked vd. th jaw-taga and released in Kinne Creek. A mortality of un

known extent occurred 8lllong the tish of this planting in exoe■1 ot 

63 of the mrked ti.eh. A large number 0£ the known d•d were cruahecl 

to death between the rotary screens and the sill boe.rds of the lower 

dam., a.nd a few were picked up just above the lower dam. Nine recover

ies sent in by anglers from the Pere Marquette Hiver proved definitely 

that an unlmown percentage of thil planting -.sable to survive passage 

through the eoreens. Apparently a number of the legal•■ised br01'Jl 

was 
trout 118Cl:l not atronm enough to breaat the rather sluggish current of 

1NU.S 
the lower pond, or ~ intent ~n moving downstream.. The firat 

hypotheais aeems more likely, sinoo the fish were thin on delivery, 

although there was no external evidence ,:,f disease, and on release 

into the stream they 81la1'lt away in a lively manner. r.:xamination ot the 

dead tagged fish by Leonard Allison, Institute pathologiet, disclosed 

no evidences of internal pe.rasitea or diseas••• 

From thia planting, 98 tagged :t'ish (10.2 per oent) were taken by 

\Vingleton Club :t'ishenaen in the 1939 trout season. The tagged brown 

trout oompriaed 35.1 per oent of t he total legal oatoh of brown trout 

£or the season. To date thie year (July, 1940), seven tagged brown 

trout from the planting in April, 1939 have been re?orted by the club 

members. 
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FAILURE OF MARKED Loo.AL TROUT TO SURVIVE FRCII 

ONh SEASON TO ANOTHER ;',IIB.ll PLlLNTED IN STREAMS 

In Kinne Creek. Canada Creek, and the Salmon Trout River there 

have been no reooveriea reported of marked legal•sised brook trout 

planted in previous open seasons. In the North Bre.noh ot the Au Sable 

River, one report has been reoeived of a tagged brook trout suni.Ting 

to ·the 1940 sea.son from the spring planting ot 1939• 

In the I>igeon River, no marked rainbow trout were reported in 

1938 or in 1939 from the release of Auguet, 1937, nor have any re

ooveries been reported during the current season (1940) trOl!l the 

1938 fall or 1939 summer planting• of brown or rainbow trout, or the 

1939 spring planting of brc,,m trout. One rainbow trout from the 

April 1, 19.39, release of tagged rainbow trout has been reported, after 

a migration of 260 miles to a point 17 miles oft Sarnia, Ontario. 

However, a small percentage of "oarry•over" f'rom one season to 

the next was observed on both brook and rainbow trout trom the planting• 

rsde in the Pine River. During the 1938 season, a total ot tour marked 

brook trout a.nd. five :r.m.rked rainbow trout were reoovered which originated 

from plantings during the summer of 1937. 

In 1939, a total of eighteen tagbed trout were recovered froa 

release& made in previous yea.rs, seTenteen (15 rainbow trout, 2 brook 

trout) were trom plantings made during 19.38, and one brook trout 

-which oame from the July planting of 1937 • Recoveries during the 1939 

trout aeaaon from the 1938 plantings were as f'ollowa, l brook trout 

and .3 rainbow trout from the April, 1938 rele&aeJ l brook trout and 

5 rainbow trout from the May, 1938 rele&HJ and. 7 rainbow trout trom 

the July, 1938 releaae. 



Concerning -the aeason•to-aeason survival of brown trout, there 

11 e'rl.denoe that a nry small percentage of fish may survive from. 

one season to the next. From ;oo tagged brawn trout releaaed in 

June and July, 1939, two report, have been mailed in by angler• to 

date {July, 1940) from 1940 angling in the Littl• Manistee River. 

Wingleton Club catch record■ show a total of seven tagged brown trout 

recovered during the 1940 season to date trom a planting ot 994 fish 

in April, 1939. However, we have received no report. in 1940 from 

the Pigeon River, where tagged brown trout were released in April, 

June e.nd July ot 1939• 

We have obtained no reoords of any fall-planted marked trout 

surviving more than one winter, and very few records o.t' spring-planted 

marked trout surviving to the aeoond 1ea1on. The greateat number■ ot 

fish recovered in the 1eoond aeaaon oa.rne .from planting■ made during 

vca.:-. the summer months of the previoua •-au-
Sea10n•to-1eaaon aurviva.l, on the be.sis of the data now at hand, 

appears to be best in rainbow trout, next best in brown trout, and 

poore■t in brook trout. 

It has been pointed out in the preoeding pe.gea that yearling 

trout do not "winter over" 1ucce1Stully when planted in etrea.me, and 

oontribute few fish to the oatoh during the following seaaon. However• 

when tall plantings of adult rainbowa were made in several trout lak•• 

of the Pigeon River Forest, generally good results were obtainecl 

(Eeohmeyer, 1937). TheH lake.a or the "pot-hole" type •ry in aia• 

trom 5 to 40 acr••• They have neither inlets nor outlets~ hence 

spawning .t'aoilitiee are lacking and fishing l'!llst be aintained by 

introduction of hatchery trout. More exact figures from theae lake■ 
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show reoovery percentage■ (obtained by creel oenau■) on these •ter■ 

aa high as 66 per osnt in the season following planting (Table 8). 

These result■ are in direct contra.st to th•s• recorded. for fall 

planting■ or legal-sized rainbow trout in the streama where 1.2 per 

oent represented the maximum recovery by anglers in the following 

year (Tables 2 and 3)• 

In South Twin Lake no ra.inbow trout were present before the 

planting of 100 adults in the tall of 1935. During the 1936 trout 

season, oreel oftnaus clerk■ recorded 62 of these fish, and 2 ·were 

later netted by an Institute survey part-y. No fish were planted in 

1936, but in 1937 or the 36 i'iah theoretioally remaining, 9 were re

corded. in the oreel oeneua, or & total known surviw.l to the angler 

of 73 per oent or the original planting. 

Similar re1ulta occurred after the introduction of 100 rr.arked 

adult rainbow trout in North Twin Lake in the :fall of 1937. The 

1938 creel oensus for this lake showed 66 of these ti.ah taken by 

angler•• 

Pi okerel Lake W'II.S planted 1d th J.1.00 .f.'in-cli pped adult rainbow 

trout in the f'a.11 of 1939. Creel oenaue record• for the period. 

April 27-Mt.y 5, 19lt>, listed 93 marked trout recovered. (23 per oent) 

of a total catoh of 112 rainbow■• Sinoe May 6 there have been un• 

veri.f.'ied report• that at leaat 20 other rarked rainbows have been 

oaptured in Pickerel IAlce. 

In Hemlock Lake 303 !'in-clipped rainbow trout were &ftilable tor 

the 1940 season from July and Ootober, 1939 introduotiona. The oreel 

oe1Uus olerk1 recorded 113 marked rainbow trout (the entire oatoh) 

during the .f.'iret nine days of the aeaaon, a known return of at least 

37 per oent from these planting■• 



Lake 

~South Twin 

--!, Horth Twin 

._g, Piokerel 

-.g, Hemloak 

J, Burt 

-.30-

TABLE 8. RESULTS 01'' FALL STOCKI NG OF ADULT RAINBOW TROUT 

I N CERTAIN MICHIGAN LAKJ<.;$ AS D1TERMI NED FRCII 

CREEL CENSUSES AJm hiA.RKihG EXPl.1:l< I MENTS 

Date Humber Number Percentage 
atockecl. stocked rew.Jcen retake 

1935 100 64 64.0 

1937 100 lL, lL>.o 

19.39 400 9.3 23.3 

19.39 303 11.3 JnJ 

1939 ,oo 76 15.2 

~ Creel oenau1 operated entire seaaon. 

~ Creel oen1ua only for tlrat nine da.ys of 1940 season. 

Year 
retaken 

1936 

1938 

1940 

1940 

1940 

~ No oreel oensu1 J returns on marked tiah "" ere voluntarily sent in by 

anglers, and are still ooming in. 
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InterHtin,g reeulte are appearing from a planting •de in 

September, 1939, of tagged yearling rainbow trout in Bu.rt Lake (ar• 

approxinw.tcly 25 aqua.re miles). Of 500 tagged fish, a total of 76 

(15 per oent) have been taken to date (August, 1940) • The3· han 

been reo&ptured in enry stream tributary to or diatributary from 

Burt Lake. The lonbeat migration recorded f'rom this planting was 

a.pproxillllltely :,0 miles to the hea.clwaters of the 'West Branch of the 

Sturgeon River, the bran.oh of a tributary to Burt !Ake. One fish waa 

reoa.ptured at the pape1· mill dam at Cheboy,;an (paasing through Indian 

River, Mullet 1'1lce, a11d down the Cheboygan ·1:aver), whil& another 

,no-v&d up the Crooksd River and into Crooked Lake. The majority ot 

reoaptarea ha! been made in the Sturgeon River between E11rt Lak& and 

the town of Wolverine. 

T'lte gr01.,.-t;h of these .fish over the winter and through spring 

ranged from one-half to five inches. 

It shonld be mn.phasized that the returns fro11 t..h.ia planting in 

Burt uuce were obtained thrcugh the cooperation of the e.11blera. news

paper publio,.t:t, and r.tream-side poster, oallil:g attention to the 

The re~ults from experimental releanes of' marked adult rainbow 

trout du.ril1t the open season in the Pif;eon River Forest le.lees previous

ly meutioned demonstrate that the anglers ~ill remove about the ea.me 

p&roentll.ge, or poLsibly more, than when similar plantings are made 

during the open season in s·t;roarns. T'wo hunrlred f'in-olipped rainbow 

trout were pla.nted in July. 1939, in Hemlock Lake, and before th• 

see.son closed, 97 were oa:ptured by a.nglers-•t'.. recover:,r of 1+B per cent. 

A planting ot .300 marked rainbow trout in North and South Twin lake• 

at the same time -was a failure by oompe.rison, as only five fish were 
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retaken during the 1939 sea.eon, and only three fish of this s&M re

lease 1'8r• recorded. in the firat nine days of 194'>. 

Obviously in these small lakes, the entire oatoh of the angler 

is of hatchery origin. Aa on the streams, a. very large peroentage 

of. the total oatoh ia removed ·by a a11W.ll peroentage of angler,. 

Fishing ?n these lakes is best in May and June (well before :many 

tourists oan come to Michit:,"&11) and s01.netimes in late August. The 

looal anglers take more than their share or the trout from these l&kea 

before the surf&oe waters are too warm, a.nd almost never visit the 

lakes during the months of July a.nd August, while the tourist .fiahea 

n.inly for hi a trout. 

Because ot their small size, these lakes can be planted from. the 

most convenient point on the shoreline "A'ith the a.asure.nce that the 

trout will distribute themselves in the lake rnore or lou a.t random. 

POSSIBLE s01mcES OF ERROR IN THE lll.TA 

~ ,2!. ta;•• At the end. of the 1938 season we were not oertain 

that our reaul ts oono•rning t~e relative merits of spring and fall 

planting of' legal trout were correct, because s. oontr-:,l experi~ent 

indica~•d &n extrem. loss of tags froM fish released in the fall ot 

1937 • Another control experiment 198.8 re-established at the Gra:rling 

Hatohery on October 21, 19.38, using m.onel m.-etal tags troon two different 

oompanie1 (Table 9) • 
,, 

.Brook, brown and rainbow trout, all 7 1:nohea or 

larger, were used. 'fhe experiiaontal i'iah were examined on July 7, 1939 

and on April 18, 1940. 

There has been no evidenoe of losa1ts or tags from either brook or 

brmm trout, but the rainbow trout a.t the la.;.·t ex.am:ina.tion showed 

lossea of tag, caused. by jaw grow~h ~o the extent or eight per oent 



Itea 
Oct. 21, 19)lf ~ Humber or fieh 

Average total length 

July 7, 1939 Number of :fiah 
Average total length 

Apr. 18, 1940 Number of ti.ah 
.Average total length 

Average incr••• 1n 
length to d&te 

Percentage 11UMinng 
to d&te 

Percentage obaerred to 
die at hatoher.y 

Percentage ot unobserved 
mortality or eaoapeaent 

--·-·-------.--·---

TABLE 9. CONTROL EXPF;R!MENT ON HA.RJ[r:m TROUT 01'' LEGAL SIZK, 

I NITIATED OCTOBER 21, 1938, AT GRAYLIHG HATCH1'::RY 

(L,!llGTHS ARE GIVEN IN MILLIMETERS) 

.Brook trout Brown trout Rainbow trout 
fagged Hah ¥agged Mah Fin-clipped 

Ta No. l Ta. Ho. 2 ti.ah 
0 

187 19(\ 19.3 186 

99 31 JS 26 
2Jl ~ 244 248 

82 35 J2 28 
283 290 292 299 

96 100 99 llJ 

82 70 64 S6 

9 lS 0 

9 18 44 

Unmarked Tagged Unaarked 
n.eh tiah tiall 

190 197 201 

37 l'1 45 
248 2h7 270 

36 41 4S 
285 281 331 

.,........_....~~.,, 

9$ 84 lJO 

72 82 90 

0 0 0 

28 18 10 

Tagged. 
fiaih 
50 
195 

47 
2;6 

49 
307 

112 

98 

0 

2 

I 
w 
\.,.) 
I 



of the original number tagged. It nay be safely oonoluded that the 

tags were of the proper material and construction to stay in plaoe on 

all speoies1trout at least over one winter attt:Jr tag~ing. Pan.llf.l 

results from spring and fall plantings of £1.a.elipped trout verity the 

cr.malusion. 

Mortalitz ~ E marki~ {t61.gging ..:!!. fin••olipping). The control 

experiment referred to noove nlso lndio~tes that there nay be as~ 

what hir,her :mortal!. ty in both tae; c;ed. and fin•olipped brook trout than 

in the noMl!\l fish. Hov.'C'ver, mortality a..inong the experimental trout 

is ,moerta.in, f:.nd the figures presented in Table 9 are probably too 

high, beOf'.use of the known esoa.pement. of marked experimental f'lah f 'rCllll 

the hold:l:-1g pon.d, verified b:-r the roco-ver:r of one of ·i;he tagged ex

porimenta.l rainbow trout: frc:~ the :E:9.~t Branoh of the Au S..1,le Ri vor 

above thfl Graylini h9.tchery. •ro date, r.1orta.lity on t:he tacged brollll 

and rainlJow trout has been lees than ..:,n the 1-U1tagged oontrol fish of 

the sa.Ine species. 

'~he fins T.'er-1oved on ·bhe .t'in-olipped br.:)ok trout have regenerated 

ei thar very little or no~ at allJ in no instu.nce 'tfould a fish so 

marked be tmreoogni zahle to a tra.:in.ed oensus clerk inepeoting l.i oreel. 

~ m..1.f;!"P.tio,n 2!, ..:!?!:!, :e_lantod fish, ~!.poor creel oentUe. In 

the cour~e of' the last three yeaz-s, st:r1~11;ns and lakes ,·mere ta;~ged 

fish were released ha"!e been well posted wi t:i.1 s!.gns requesti!lf; r-sports 

of reoar,tures. The digest of the fishin~ laws <ast ributed -bo all Ytho 

purchase H .oenses oalls attention to the presence of :r:iarked fish and 

requests reports of capture. Local antl state newspapers have carried 

accounts of marking: exp~riments a:i j pictures of' ta.g6ed or fin-clipped 

t:ish. If aey large proportion of ts.J f~ed trC1u.t ;·,~ovEicl. out of the oensua 

area, a number of returns would have l>een reoei nd by nail. B&oh year 



during the oensu■ we received tewer returns from the Pine River by 

mailJ only fi.Te narked trout were reported in this manner in 1939. 

This also indioatea that the creel census crew was perfonning it1 

work efficiently in the oenaus area. The crew on the North Branch of 

the Au Sable River had a similar record. 

The roe.d pattern in the vicinity of the Pigeon and Little Manistee 

rivers interfered with the effioienoy of the oreel oenauaes on those 

waters. Returns by- nail were more numerous and of gr•t -,alue, par• 

t1cularly trom the Pigeon River, where it was found that there wae a 

fa.irly large downstream movement of the spring planted rainbow trout. 

Soarcity ot returns outaide of the census area• &a contrastecl 

with 76 voluntary reports trom the Burt Lake planting (page Jl ) , 

where no census was oonduoted and where report. trom angler• .t'urniahecl 

the only records, further indicate that there wa1 no extensive migra

tion outside the cenaua areaa and that the orewa on the Pine River 

and the North Branch of' the Au Sable were reasonably eff'ioient. 

SUMMARY 

l. Comparable plantings (equal numbers of fish released at the 

same time of year) of legal-si&ed brook and rainbow trout yield ap

proximately equal returns to the angler's oreel. A s!lll.ller return to 

the angler oi' brown trout is indioated by limited data. 

2. Pall planting of all species of trout in streams has been 

found to be ineffioient. For brook trout, returns from early spring 

introduotions were six times greater than from tall pla.ntingsJ tor 

rainbow trout 32 times greater, and for brown trout twioe a1 gr•t• 

Low ~urrlT&l over the winter seems det1nitely established by all 

experiments which have been conducted in trout ■tree.ms. Planting■ 
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approxime.tely a month prior to the open sea.ion yielded about the same 

~eturns as during the fishing seaaon for brook and rainbow- trout but 

were not as efficient for brown trout. 

J. Snaller plantings (from 100 to 160 adult trout per mile ot 

stream averaging 50 f'eet in width) resulted. in higher recovery per

centages for brook and rainbow trout. A greater percentage of angler, 

benefited over a longer period or time f'rom snaller releases, migra

tion appeared to be les1 and depletion of the wild fish waa lessened 

or avoided. Similar comparative data for brO'Wll trout are not available. 

4. No aigni.f'loa.nt differenoe in the percentage caught, duration 

of planting,, or number of fishermen benefited resulted from spot or 

boat plantings during 1938 when smaller planting• were mad•• 

.5. In general, the effect upon the total oat oh and the quality 

of the fishing (oatoh per hour per angler) was inversely proportional 

to the siae of the wild population or the species planted and to sOl'd 

extent directly proportional to the siae of the planting. 

6. The percentage of anglers benefiting from the atooking ot 

legal•aiaed trout was extremely low (i'rom 5.7 to 20.6, average 11.8) 

in spite of nlantings which were considered generous. Aotually the 

number of indi vidua.ls -waa leea th&n this since records were based 

upon fisherman•daya and not upon individual anglers. In a number ot 

in8tanoes the same looal fishermen or campers took large numbera ot 

the newly planted fish tor several days in sucoeuion. In northern 

Michigan streams it 1eems evident that ohiet reliance must be plaoecl 

uponth.e wild stock to yield the bulk or the angler•' catch. Doubtleaa 

this would not hold on southern stream1 where the fishing pre1sure i• 

heaner and ecological condition• are generally lees suitable to trout. 
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7. Marked rainbow and brown trout oontributed to the catch for 

at lee.st eight weeks after relea1e, while brook trout were caught 

out usually 1'fi. thin f'our weeks. The majority of all planted fish taken 

were oaught by the end of four weeks. '.Ille number of mt.rked fiah 

surviving from one season to the next is an insignificant peroentage 

of the total catoh. 

8. Results from marking experiments on private streams were of 

a almilar nature to those obtained on public trout streams. 

9. Adult rainbow trout oan be released in the fall in trout 

lakes at the rate of' between JO to 50 fish per aore of lake surface 

with the expectation that at least trom ,o to 70 per oent will be 

taken during the following season. 

10. A control experiment aet up on October 21. 1938 at the Grayling 

hatchery proved that there bas been no loss of tac;s from brook and 

brown trout, but that 8 per cent of' the rainbow trout had lost their 

tag• during the second winter. Such mortality &s has occurred would 

not affect the validity of the oonolueions presented. Publicity 

through n8\Tspe.pers, fishing law digeats, and stream-side poster■ have 

aided in obtaining returns outside oreel-oenauaed areas, and returns 

by mail have shown no evidence of mass migration. 'rhe relative 

soa.roi ty of returns by mail also indicates fairly etfioient coverage 

of the fishing by the creel censuses. 

ACKNOWL.lIDGMEHTS 

The authors wish to express their appreciation once again to the 

Michigan Conserwation Commission tor the opportunity to continue this 

inveatiga tion. 



•38-

The follawing hatohery supervisors and their respective staff• 

have :made the experimental µlantinga and he.Te otherwise assisted in 

the experiment•• 

Robert Fortney, Paris, Michigan, 

Hans Peterson, Grayling. Michigan, 

Arvin W&loott, Harrietta, Miohigan (deoea.aed.), 

James Wilkinson, Oden, Michigan, 

a.nd Guy Lincoln, formerly supervisor at Oden, Michigan. 

The Miohigan State CCC a.nd the u. s. Forest Service fumishecl 

enrollee• tor oreel oenaua work on five streama. 



... 
... .. 

-39-

LITERATURE CITED 

Cobb, Eben w. 

1934. Results of trout tagging to determine migrations and 

results 1':rom plants nade. Trans. Am. Fish. Soc. 1933 

(1934), Vol. 6J, PP• 308-JlB. 

Eeohmeyer, R. w. 

1938. Experimental nanagement of a group of mall Miohigan 

lakea. Trans. Am. Fish. Soo. 1937 (1938), Vol. 67, 

PP• 120-129• 

Banard, Alberts., and Davids. Shetter 

1939• Results from experimental plantings of legal-si&ed brook 

trout {Salvelinua fonttnalia) and rainbow trout (Sa.lmo 

irideue). Trans. Am. Fish. Soo. 1938 (1939), Vol. 68, 
' PP• 196-210, 5 figs. 

Hoover, Earl, and M. s. Johnson 

1938. Ml.gration and depletion of stocked brook trout. Trane. 

Am. Fish. Soo. 1937 (1938), Vol. 67, PP• 224-227, 3 figs. 

Nesbit, Robert A., and J. Arthur Ki taon 

1937. Some results of trout tagging in Massaohuaetta. Copeia, 

No. 3, November 19, 1937, PP• 168-172. 

Shetter, David s. 

1939. Success of plantings of i'ingerling trout in W.ohigan 

waters as demonstrated by marking experiments and creel 

oensuaea. Trani. of the Fourth North .American Wildlife 

Conference, 1939, PP• 318-325. 



.. 
.. 

-40-

Surber, Fbgene w. 

1940. An appraisal of the reaulta ot planting fingerling 

trout in St. Mary River, Virginia. Progressive Fi.ah 

CUlturiat, Mem. 1•131, Y..aroh-April 19liO, No. 49, PP• 1-13, 

7 figures. 




