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ABSTRACT

Results fyom plantings at wvarious seasons over a period of from
one to three years of marked legal-sized brook, brown or rainbow
trout in seoticns of five public and in two private streams were se-
cured mainly through intensive oreel census. Similar data for plant-
ings of rainbow trout in five lakes are presented. Returns from
fall planting in streams never exceeded 5,3 per cent; spring and
open season releases resulted in from L.9 to 61,9 per cent recovery
by anglers., Fall plantings of rainbow trout in lakes yielded up to
66 per aent. Prom 100 to 160 trout per mile of stream averaging
50 feet in width yielded higher percentages than did larger plantings,
benefited relatively more anglers and did not stimulate the ocateoh of
wild fish. Effeot upon the cateh per hour and percentage of the
total catoh anpeared to be inversely proportional to the size of the

native population of the species stocked and directly proportional
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to the number of fish planted. The percentage of the total catch
contributed by moderate plantings in the soring or during the season
varied from 1.8 to 30.4. It is concluded that in northern Michigan
streams major dependence for good fishing mist be placed on the wild
stock. Rainbow and brown trout were caught for at least eight weeks
following planting although the majority were removed by the end of
four weekss few if any brook trout were taken after four weoks,
Very few planted trout survive one or more winters even in private
streams not subject to intense angling. !ost of the trout were taken
within five miles of the points of release and usually dowmstream,
but of the three species, rainbows migrated most extensively, From
5e7 to 20.6 per cent of the fisherman=day records showed marked
trout. Apparently as many anglers benefited by "spot" plantings as
by wider distribution by boat. Control experiments proved jaw=
tagging and fin-olipping to be effestive during the period of inves-
tigation and that mortality and effect on growth by either method

were negligible,

INTRODUCTION

The results of earlier experiments by the authors (Haszard and
Shetter, 1939) led to the expansion of a research progranm initiated
in 1937 to determine the returns to the angler of plantings of legal=-

siged trout‘z’in Michigan waters. Creel censuses were carried ocut

‘g'In Michigan, the minimum legal size for brook, brown, and rainbow

trout is seven inches (total length).

on sections of four additional public streams in which plantings

of tagged or finecli-ped brook (Salvelinue fontinalis), rainbow
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(Salmo irideus) and brown trout (Salmo trutta) were mede in fall,

early spring and during the fishing season, Similar data from two
private streams and from several trout lakes are also included in
the present paper.

Our discussion of the results from plantings of marked trout
will be oconfined to the percentage of the plantings taken by anglers,
the proportion of hatochery fish in the catch and e comparison of
results from two methods of plantinge Detailed data on growth and

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

METHODS

Methods employed during 1938 and 1939 were essentially the same
as desoribed previously (Hsszard and Shetter, 1939). Briefly they
consisted of planting Jaw-tagged or fin-clipped trout seven inches
or more in length in sections of five trout streams and four small
lakes which were covered by intensive creel census. A orew of
trained census coleri:s in charge of a qualified biologist camped at
strategic locations on the Plne River and secured records of almost
all of the fishing in the sections in which the trout were planted.
On all other public streams and on the lakes, CCC enrollees oon-
ducted creel oensus under the supervision of the Institute.

All of the trout used in the experiments during 1938 and 1939
were either fin-olipped or jaw-tagged and were supplied and planted
by the most conveniently located hatochery. The gsenior author did

the marking and assisted in distributing almoat all of the fish used.
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RESULTS OF SIMILAR EXPiRItENTS IN OTHER STATESB

Cobb (193,), in a description of experiments conducted in
Connecticut in 1933, reported recoveries of 5,103 (33 per cent) of
15,875 tagged legal brown and brook trout. The internal tag wes
used. The internal or belly tag is a small piece of numbered
celluloid which is inserted into the body eavity through a narrow
slit in the side of the fish. His results indiocated rapid deple=
tion, usually within a week, of the brook trout released during the
season, but demonstrated that the brown trout provided fishing over
a longer time, Of the fish recovered, 80 per ocent of the brook
trout were recovered near the point of plantings 7 per cent moved
upstream, 9 per cent moved downstream, and l; per sent moved into
the tributaries. About 66 per cent of the brown trout had not
moveds 7 per cent had moved upstream and about 27 per ocent had moved
dovmstream,

Cobb also steted that fall plantings of legal trout in Connecticut
waters had failed to oarry over the winter, but offered no evidenoe
on this pointe

Nesbit and Kitson (1937), working in Massachusetts, made releases
of legal-siszed brown and rainbow trout in the fall of 193} and the
spring of 1935. All fish were tagged with the internal tag in
October, 1934 FEach species of trout was separated into two lots,
one planted in November, 193!, the other in iarch, 1935, The fish
planted in the spring were held and observed for mortality and loss

of tags. Recovery percenteges of the fall-planted fish were based
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on the number of fish planted in the fall minus the number of fish
dying and losing tegs over the winter among the trout held in the
hatehery.,

Recovery by anglers was as followss

Rainbow trout Spring plantings Fall plantings
Planted in rivers 1.9 1.5
" in ponds 9.2 Le3

Brown trout

Planted in rivers 9e1, 117 3.1, 2.3
" in ponds 2,2 1.1

Nosbit and Kitson oconoluded that the spring planting was more
efficient than fall planting by an average ratio of 5 to 1, and in

gome instances as high as 10 to 1 for streams, For ponde, they

concluded that the spring planting was also more efficient than fall
releases, but the advantage appeared to be only slightly more than

2 to 1,

Hoover and Johnson (1938) planted legal brook trout in

New Hampshire streams in 1936, using a paper clip on the gill oover
and releasing the fish during the open season, A recovery of 76 per
cent was mads within 3 weeks after planting, another indication of
the rapid depletion of planted stock when released during the open

26A 80N
RESULTS OF MICHIGAN EXPIRIMENTS

In our experiments an attempt was made to answer the following

questions:
1) What percentage of plantings of legal-siszed trout are caught

by anglers?
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2) What is the relative value of fall, early spring and open
season plantings?

3) Vihat siged planting gives the best returna?

li) which metnod of plantinge=boat or spot=-yields the most
trout to the most anglers?

5) What is the effeot of the plantings of legalwsized trout
on the catoh per hour and the total yleld?

6) TWhat percentage of anglers take legal-sised trout from
these plantings and what is the average number taken by
such anglers?

7) How long does a planting affect the ocatoh?

8) How much do planted trout migrate?

9) How well do planted legal-sigzed trout grow in length and
weicht?

In this paper partiocular attention will be glven to the first
seven guestions, For the sake of completeness, results from all
three years will be summarized and discussed. The majority of the
data are from public fishing streams but some corroborative evidence
is available from two private astreams. Records from experimental
plantings in five trout lakes, though not as complete as for streams,
are given since the results avpsar to be reliable and are of cone-
siderable interests The questions lisved will be disoussed for

public streams, private streams and lekes,
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Public Streams

Percentage of planted trout caught. The percentage of marked

brook trout from various plantings caught during the three years of
census (Tables 1=3) varied from 3.3 t0‘62.0: for rainbow trout from
0.6 t0262;£a brown trout from 2.0 to 19.2. All percentages of
plantings recaptured must be considered minimal since a few records
were undoubtedly missed and some catches of marked fish outside
census areas were probably unrenorted.

Relatively high recovery percentages were noted in the Pine
River from plantings made during June and July of 1938 and 1939.
Just why a relesse of 250 brook trout in July, 1939, should yleld
better returns than one of Li88 vlanted in June, 1939, oannot be
explained (Table 3).

In the Pigeon River, the beat returns were from the plantings
made in June. The releages of both brown and rainbow trout in July
were almost fallures, The fact that 12 of the 17 marked brown
trout recovered were found dead about 10 days after planting, suge
gests that the water temperature may have been too high for suocess-
ful introduction at this time of the year. A similar mortality of
the tagped brown trout occurred in late June and early July in the
1ittle Manistee River. However, in the latter stream anglers ree
ported the death of & number of ummarked brown and rainbow trout
which were not from these plantingss

The averazes by seasons of planting (Table L) are most
significant. Data for brovm trout and for fall and soring releases

of rainbow trout probably are not adequate for definite conelusionse



TABLE 1.

OF LEGAL SIZE AVAILABLE DURING THE 1937 TROUT SEASON

SU:RARY OF RECOVERIES BY ANGLuRS OF HARKED HATCHERY TROUT

\1/ Method of
marking Percentage of
Date of Species of and pro- marked fish in
planting trout Kumbey portiom ____Recoveries -~ 1937 total ocateh
Stream 1937 planted planted marked Mumber Percentage 1937
Pine River May 18-19 Brook 3,000 1/3 jaw-tag % 1,207 10.2 38.1
June 1§  Brook 959  All jawetag 58 6.0 1.8
Rainbow 2,007 1/2 jaw-tag < L8 22.3 3Ly
July 13  Brook 2,004 1L Jaw-tag 3 98 L9 3.1
1/l; dorsal fin
Rainbow 1,000 1/]; jaw-tag < 102 1042 3e1
1/l dorsal fin
August 10 Brook 1,550 # Jaw=tag < 125 8.1 3.9
dorsal fin
Rainbow 1,000 ;/ﬁ Jaw=tag % 136 13.6 Lol
1/l dorsal fin
Total brook trout 7,513 ¢ 1,188 1948 16.9
Total rainbow trout sop see h'om eve 3' 686 17.1 20.6
Pigeon River
Total rainbow trout August Iy Rainbow 985 1/2 jaw-tag U8 1540 25,0

1/2 dorsal fin

S

\!?’ vhere fin is named, this {in and the adipose fin were removed for a distingulshing marke.

3’ Humbers of hatchery fish teken were calculated from the peroentage marked and actual numbers of marked fish retaken

by anglerse



TABLE 2. SUMHMARY OF RECOVERIES BY AHGLHRS OF MARKED HATCHERY TROUT

OF LEGAL SIZHE AVAILABLE DURING THE 1938 TROUT SEASON

Species of 3/ Method Percentage of
Date of trout fumber of Recoveries - 1938 Recoveries - 1939 total cateh
Stream plenting planted  planted marking or Percentaze Wumber Percentage T93% 1939
Pine River Qote ,193? Brook 1,000 ch'.h; 53 503 see Y 2~6 sse
Rainbow Sm Jaw=tag 6 1.2 ove oo 0.6 soe
Apr.,1938 Brook 1,000 Jaw-tag 39 34.9 1 0.1 149 0.03
Rainbow 500 Jaw=tag 192 38.4 3 0.6 3.1 0,03
my » 1938 Brook 500 J&\’-h‘ 516 51 06 ) 0.l 21 09 0003
Brook §0G L. pelvie
Bainbow 500 Jaw-tag Lia Lkl 5 0.5 Te2 0405
Rainbow 500 L. pelwie
July,1938 Rainbow 500 Jaw-tag 236 ¥59.0 7 1y 3¢9 0.08
Total brook trout cee eoe 3,000 coe 918 30.7 2 0.1 39.5 0.10
Total rainbow trout sse sece 2,500 sece 875 3500 15 006 11;.8 0.10
Canada Creek
Total brock trout Mar. .1938 Brook 500 Jaw=tag 180 3600 LYY YY) @ 18.2 ese

3’ Where fin is nmmed, that fin and the adipose fin were removed for a distingulshing marke.
& The recovery percentage is caloculated on the basis of recoveries from [[00 fish which were planted within the creel census ares
é/ The perocentage of the total cateh made up of marked brook trout was oalculated on the basis of 140 recoveries made within

the creel census area,



TABLE 3.

OF LEGAL SIZE AVATILABLE LURING THE 1939 TROUT SEASOH

«10=-

SUMHMARY OF RECOVERIES BY ANGLERS OF MARKED HATCHRRY TROUT

3pecies of ‘yl{ethod Percentage
Date of trout Number of Recoveries - 1939 of total
Strean planting planted  planted marking HNumber Porcentage catoh, 1939
North Branch ¥ov.,1938 Brook 500 Jaw-tag 32 6y 1.7
Au Sable Brook 500 R. pelvis 12 2. 0.6
Mar.,1939 Brook 500 Jaw=tag 119 23.8 58
Rrook 500 L. pelvie 28 56 1.5
Total brook trout 2,000 . %ap 120 ¥11.8 J
Pine River Nov.,1938 Brook 99 Jaw-tag 5 1.0 0.3
Brook 299 R.peotoral 11 3.7 0.8
Apr.,1939  Brook 500 Jawetag 207 1.2 Uiely
Brook 300 L.pectoral 73 2103 52
June, 1939 Brook LB88  Jaw-tag 1, 23,2 Te9
Rainbow 29 Jawetag sl 61.9 2.6
July,1939 Brook 250 Jaw-tag L5 584 10.2
Rainbow 250 Jaw=tag 150 60,0 2.5
Total brosk trout 2,336 vee  WETL 2642 ¥ 39.8
| Total rainbow trout 1599 ven 307 61.5 Se2
Pigeon River Nov.,1938 Brown 500 Juwetag 16 3.2 Te3
Rainbow 500 Jaw-tag 3 0.6 0.5
Apre, 1939 Brown 500 Jaw-tug 3,.3 648 15 oS
Rainbow 500 Jawetag 50 10,0 8.0
June, 1939 Brown 250 Jaw=tag 39 15.6 20.1
Rainbow 250 Jawetag 61 2Ly 9.0
July, 1939 Brown 250 Jaw-tag 5 2,0 2.3
Rainbow 250 J&W—tﬁg 20 800 3 o2
Total brown trout 1,500 coo ol 643 L5.2
Total rainbow trout 1,500 ose 134 8.9 20,7
Little Manistee June, 1939 Brown 250 Jawetag 18 19.2 17.2
River
July,1939 Brown 250 Jaw=tag 38 15,2 1.2
Brook 250 Jaw=tag 81 32.4 3044
Total brown trout 500 ooo 86 17.2 15.7
Total brook trout 250 vee 81 32.4 30613

& vhere fin is named, that fin and the adipose fin were removed for a distinguishing marke
< Fifty fish added to obvious total; these fish were fineclipped but fin not distinguished by

creel oensus olerks,

‘9‘ Fifteen marked brook trout with tag or mark not distinguished added to totals,



TABLE L. SUMJARY OF RESULTS FROM PLAGTINGS OF HARKED LEGAL-SIZED BROOK,
BRO¥N, ANL RAINBOW TROUT I MICHIGAN TROUT STREAMS IN FALL, EARLY SPRING
(PRE=SEASON), AND DURING THRE OPEN TROUT SEASOH, 1937 TO 1939 INCLUSIVE.
(‘THE DATA ARE BASED ON FIGURKS ORTAINZD BY INTENSIVE CREEL CENSUSES ON

THiS STREA:IS WHERE PLANTINGS OF 'IARKED TROUT WERE MADE.)

Tall releases Spring releases Open season releasea
or of Number of Hunber of
Species planted Humber of fish Percentage Humber of fish Percentage Number of fish Percentage

on number of sireams experiments planted recovered experiments planted recovered experiments planted recovered

Brook trout
Totals, averages
L streams

Rainbow trout
Totals, averages
2 streams

Brown trout
Tounls, averages
2 streams

3

2,798 Lels L 3,300 29.8 8 9,501 2L7

1,000 0.9 2 1,000 2l162 10 7,391 2547

500 3e2 1 500 6.8 L 1,000 13.0

All trout
Totals, averages
5 atreams

L,298 3¢k 7 4,800 26,2 22 17,892 2lie5

-‘c‘[-
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Experiments are planned this year to sunply additional information.
However, based on our results and those of the other workers previous-
ly mentioned, brook and rainbow trout plantings yileld about the seme
returns to the angler but fewer brown trout are caught. Yhether this
is due to a heavler mortality of planted brown trout or to their
greater ability to escape capture has not been determined.

Time _c_)f_ Bluntigg_._ The season of 1938 vielded the first come

parable results of fall, early spring (pre-seasonal) and open season
plantings 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 32 times greater in the casc¢ of rainbow
trout (Table 2). During the full of 1938 and the spring of 1939,
equal numbers of legal-sized marked brook trout were planted in the
North Braneh of the Au Sable and in the Pine Rivers and oqual@umberl
of marked rainbow and brown trout were planted in the Pigeon River
(Table 3}. Again spring planting was found to be rmuoh more efficlent
than fall planting. The aversges for brook trout wers L.l; and 29.8
per ocent for fall and spriung plantings respectively; for rainbow
trout 0.9 and 24,23 and for orown trout 3.2 and 6.8 (Tabls L). 7he
one sxperiment with brown trout indiocated less difference in results
from the two contrasted seasons of planting.

Plantings of brook trout during the open fishing season appear
to be slightly less efficlent than during early spring. No signifiocant
difference is apparent in the rainbow yield. Limited tests with

brown trout favor those during the open seasun,
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Sise of plantings, The relative percentages of recovery followe

ing plantings varying from 3,000 to 500 trout at each campground on
the Pine River indicate that, on the average, the smaller the number
of trout released the higher the percentage caught (Tables 1-3).
From 100 to 160 trout per mile of stream avgraging fifty feet in
width yvielded to fishermen from 23.2 to<62;é per cent, Furthermore,
the lighter stocking in 1938 and 1939 benefited a somewhat larger
number of fishermen (Table 7) and contributed to the catoh for a
longer period. Also, as will be shown later, smaller plantings did

not cause depletion of the wild stock,

Method of planting. In 1937 and 1938 two methods of distribu-

tion in the Pine River were tested (Table 5). Spot planting, the
usual method, consisted of socattering the fish over from one-fourth
to one=half mile of stream adjacent to each campground. In boat
planting, & specially constructed metal boat with a center well was
used to place a few trout in each pool of the seotion of stream
stocked. Results from this phase of the experimental work are not
conclusive as both methods were not employed simultaneously over the
same vater and the marked fish released in the two manners were not
subject to the same angling preasure.

More anglers took spot-planted than boat-planted trout (both
brook and rainbow) in 1937 and 1938. (KNo bost plantings were made
in 1939.) A higher percentage of spot-planted fish were taken in
1937, but in 1938 a higher percentage of boat-planted trout were
ocaptureds The average mmber of trout caught from spot plantings

was higher in 1937, but lower for boat plantings in 1938. Probably
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TABLE 5., COMPARISON OF RESULTS FROM "SiPOT™ AND "BOAT™ PLANTINGS
OF TROUT IN THE PINE RIVER IN THE SPRING

Al (TRING THE OPEN SEASON, 1937 TO 1939

1937 . 2938 2

Brook Rainbow Brook Reinbow Bro nbow
Item trout trout trout trout trout trout
Number of trout spot=planted 1,000 1,007 1,000 1,000 1,538 599
Number of trout boat=planted 2,963 1,000 1,000 1,000 - vee
Number of anglers taking
spot=planted trout 96 75 225 353 330 23
Number of anglers taking
boat-planted trout 69 61 167 290 voe ass
Number of spot-planted
trout caught Lo2 22} 296 L22 555 307
Peroonhgo ].LO.2 2203 29.6 h2.2 36.0 61.5
Humber of boat-planted
trout oa.ught 161 119 516 m one seo
Percentage Sy 11.9 £l.6 L2 ses eee
Average mumber of spob~
planted trout caught
per anglor h.2 3.0 1.3 1.2 106 1.3

Average number of boat~
plantsd trout ocaught
per angler 2.3 240 2.8 1-5 see vee
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the smaller size of the plantings in 1938 may have been responsible
for these changes since the fish were not as concentrated and limit
oatches of marked trout were not as commone.

gffect upon the catoh., The influence of the planted fish on

the total catch may be seen by comparing the percentage of the catoh
of the various species that consisted of marked trout (Tables 1=3).

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

in the total catoh has been as followss

1ild brook trout seesesse 53¢1 per cent
Planted brook trout eseee LHe9 per cent
Wild rainbow trout eeesee 79.4 per cent
Planted rainbow trout ... 20.6 per cent
Wild brook trout eecseess 60.5 per cent
Planted brook trout cceee 39¢5 per oent
wild minbw trout sescee 85.2 per oent
Planted rainbow trout ... 1.8 per cent
Wild brook trout sceeceee 602 por cent
Planted brook trout ecseec 39.8 per cent
Wild rainbow trout seeees 94e8 per cent
Planted rainbow trout ... 5.2 per cent

In the Pigeon River, although merked adult rainbows were not
released until August, 1937, with less than a month of the season
remaining, the total number of marked fish recovered constituted
25 per cent of the total oatch of that sveocies. During 1939 the
percentage of wild and hatchery fish in the total cateh ran as
followsi

¥Wild rainbow trout ecseee
Planted rainbow trout ..

Wild brown trout seecees
Planted brown trout «e..

793 per cent
2047 per oent
5lie8 per cent
Li5.2 per oent

Marking experiments and oreel census data from the North Branch
of the Au Sable River for the 1939 trout season showed that the total

brook trout catch consisted of 11.8 per cent marked (hatchery) brook
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trout and B8.2 per oent wild brook trouts It should be pointed out
that the planting of 2,000 legal trout for the 1939 season yielded
many more fish to the anglers than did the release of 9,778 fingerlings
(averaging 3«5 inches long) in the fall of 1936, Of the latter plante
ing, only three fish were recorded in the creel census during the
1937 and 1930 trout seasons (Shetter, 1939). However, the catch per
hour fell from O.48 trout in 1938 to O.41 in 1939, despite the addi=
tion of 2,000 legal brook troute

The recoveries (14,0} from the single plantirng of 500 tagged
adult brook trout in Caneda Creek in Marck, 1938, constituted 18.2
per cent of the total catch of brook trout, while the remaining
81.8 per cent originated from wild etock and fingeriing plantings.

In the Little Manistee Piver during the 1939 trout season,
plantings of tagged brook and brown trout which were subsequently
recovered made up 30.4 per oent of the total catch of brook trout,
and 3L.l; per cent of the total catoh of brown troute

In no instance where fall planting was employed (Table 2, 3) have
the marked fish released at that time contributed more than 7 per cent
of the total satoh of that species. The marked trout contributing to
the total oatch of the three speclies are almost always thoge that are
released in the spring or during the open season,

The differences in the percentages of the total catch consisting
of planted adult trout reflect, to a large degree, the relative
abundance of the several specles of trout in the various streams under
consideration., The -ine River, for exarple, is dominantly rainbow
trout water in the 1l0-mile section where the experiments were conducted.
Releases of smaller numbers of marked rainbows in 1939 were literally

lost among the mumerous native fish. Native brook trout were less
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abundant, and the introduction of marked hatchery brook trout con=
tributed noticeably to the total catoch of that species in the Pine
Rivere.

In the earlier paper by the authors (Hazzard and Shetter, 1939)
it was shown that monthly introductione of approximately 2,000 brook
trout and 1,000 rainbow trout of legal sige during the 1937 trout
geason increased the oatch per hour of wild (unmarked) fish immediately
following planting to two or three times over that recorded for weeks
just previous to planting. 4 similar rise in the oatch per hour oc=
curred after a release of 985 marked adult rainbow trout in the Pigeon
Mver in August, 1937 (Figures 1, 2).

In the 1938 trout season, the eatch per hour during the opening
week on the Pine River of wild brook trout was approximately the same
as in 1937, despite the irtroduction of 1,000 tagged brook trout (all
of legal size) one month before the opening of the season. Possibly
competition was less at that time of year or enough trout had moved
out of the p;:nted by the opening of the season. The planting eof
1,000 marked brook trout during the fourth week of the season, as in
1937, stimalated the catoh per hour of wild fish for the fourth week
from 0,06 to 0,18. Again, as during 1937 and in the sase of the
spring planting in 1938, the influence of the planting on the catch
of wild fish was lost within two weeks.

Plantings of marked adult rainbow trout also wers reduced in
mmber during the 1938 investigations on the Pine River. Five hundred
fish were released one mouth before the opening day; 1,000 were in-
troduced during the fourth week of the season, and 500 more were planted
in the twelfth week, There were slight inoreases in the catch per hour
of wild fish during the periods when the rainbows were introduced, but
they were of such small magnitude as to be of doubtful significance
(Figures 1, 2)e
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(These grephs will be mailed to the
edi tors as soon as ‘the [nstitule

draftsman returns from his vacation)

Figure 1. Catoh 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 seasons,
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(These graphs will be mailed to the
editors as soon as the Insticute

draftsmen returns from his vacation.)

Mgure 2, Catch per hour of wild (unmarked) and marked
rainbow trout in the stream section under oreel census

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

trout seasons,
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In the Pine River during 1939 the plantings of marked brook and
rainbow trout varied from 250 to 300 fish. These plantings of come
paratively emall numbers of flsh exerted little if any influence on
the catch per hour of the wild (ummarked) brook trout or rainbow trout
(Figures 1, 2).

The sffect of the introductions of hatchery trout on the quality
of the fishing (as meamsured by the ceteh per hour of trout) is dependent
on *the relative abundance of the native and introduced species (Table 6).
For examrple, the relatively small mum:er of ralabow trout planted had
little effect on the total catch per hour 3f that species in the Pine
River where the mative population of rainbow trout is comparatively
larger. lowever, the ceich per hour of brook trout, & species that is
oongiderably less adandant naturelly than are the rainbow trout, usually
wes increased by plantinge to almost douhle thas obtained for wild fish
alone. In general, plantings of marked hatcherr fish in the several
streams have ranged from 8 to 25 per cent of the total catch per hour.

Peroonttge_g£ anglers benefited and extent, The percentage of

anglers fishing streams covered by creel censue who took marked trout
was oonsistently low (Table 7), ranginz from a high of 20,6 on the

Pine River in 1938 to a low of 5,T on the North Branch of the Au Sable
in 1939. These percentages sugiest rather forcefully that only a small
fraction of the trout-fishing public benefits from what might be cone
gidered as heavy plantingg of adult trout and i{hat in such streams, the
wild atock furnishes most of the fishinge The local fishermen wheo

find cut when plantg have been made, and the fortunate tourists who
haoper. to fish newly planted sections, take the bulk of the hatchery

fish.



TABLE 6.

TH% BEFFECT OF PLANTINGS OF HARKED TROUT ON THE QUALITY

OF THE FISHING AS MEASURED BY THi CATCH PER HOUR

Catoh per hour

Catoh per hour

Cateh per hour

Total number of meriked

Total catch of brook trout of rainbow trout of brown trout trout available
Stream Year per hour Wid  Marked Wi Marked TBrook FRalnbow Brown
Pine River 1937 0.77 0420 0.18 0.31 0.08 one coe T, 513 h,OO? e
1938 0.50 0.08 0.06 0431 0.05 vee ceo 3,000 2,500 ces
1939 0. 0.06 040l 0.37 0.02 oo ses 2,336 199 ces
Pigoon River 1937 0.‘.}8 0.30 ses 0.10 Ood& OQD'.I. ees cee 985 eos
1939 0.18 0435 eoe 0.07 0,02 0.02 0.02 sosn 1,500 1,500
North Branch 1938 Oaw 0.39 eve 0,02 xXx) 0.07 XY sse see Xy
of the Au Sable
1939 0.!.[1 0030 Otat L XXM *e 8 0.01 *o® 21000 se ] :1.'@
Little Menistee 1939 0637 0,07+ 0.0L* Oedlie oos 0.07+ 0.0l+ 250 eee 500
Canade Creek 1938 Oom 0033 0.°7+ ase sve 0,00+ eoe Sm XY see




TABLE 7. DISTRIBUTION OF THK CATCH OF IYARKED TROUT AMONG ANGLIRS

ON THE PINS AND OTH<R CREEL=CENSUSED STREAMS IN 1937, 1938 AND 1939

PrUETER RPN SR S

River and _
North iittle Canada

Pine Pine Pine Branch Pigeon Manistee Creek
Item 1937 1938 1939 1939 1939 1939 1938
Total number of anglers ¥ 2,010 14,109 3,933 2,107 2,213 Lol Lok
Fumher of anglers taking
marked fish 229 847 523 118 7 60 6l
Percentage of anglers taking
marked fish lloh 2006 1303 5.7 6.6 1203 12.9
Total number of marked trout
available 5,970 5,500 2,835 2,000 3,000 750 500
Total number of marked
trout recaptured 906 1,825 869 228 228 160 o
Averaze number of marked trout
taken by anglers taldng marked
trout h..O 2.2 1.7 109 1.6 2.7 hoé
Range in number of marked 2
trout in creeles 1 to 16 1l to 1§ ltold 1 to 10 l %7 1l to 15 1l toll

}' Figures are actually for "fisherman-days" and not for individusl fishermen, For example, if one man fished two days on any
gtream he would be recorded as two fishermem,

2
+~ Although 15 trout is the legal limit, one fisherman was found to have 16 marked trout in his rossession.
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Duration of effect of planting. The findings of others concern=

ing the rate of removal of legal-sized fish are confirmed by results

in Michigan. Fssentially the same results were secured on the Pine
River during 1938 and 1939 as were reported in an earlier paper (Hazgard
and Shetter, 1939). The bulk of the ocatch of marked brook trout was
removed within the first two weeks after stocking, while marked rainbow
and brown trout contributed to the cateh in fair mumbers for at least

8 weeiks after release. By the end of the fourth week from 67 to 100
per cent (average 92 per cent) of the marked trout recoversd had been
taken. Results from releases of marked brook trout in other streams
were similar.

Rainbow trout plantings generally contributed to the ocateh for
a mach longer perlod than did brook trout plantings. In the three
years of the ine River census, by the end of the fourth week from
3 to 100 per cent (average 67 per cent) of the season's catoch of
marked rainbow trout was removed, On the Pigeon River marked rainbow
trout were removed at about the same rate in both 1937 and 1939.

If the results on a single stream are indiocative, brown trout
may be exvected to survive longer than either brook or rainbow. At
the end of four weeks from 30 to 100 per cent of the ocatch of marked
fish was recorded (aversage 51 per oent).

Brook and reinbow trout from the smaller plantings of marked fish
made during 1938 and 1939 were ocaught for a longer period than were
fish from the larger plantings made in the preceding year.

Migration. The majority of brook trout were ocaught within
5 miles of the point of release and in contrast to results from the
Pine River in 193'; reported by the authors, the dominant rmovement, if

any, was downstream. Brown trout migrated even less. In no case did



=iy
“he rmovement of marked brown trout excaed 5 miles in any direction
with the exception of brown trouv from a nlanting in Kinne Creek, &
few of which desceanded into the Pere lMarquetie River. Ralnbow trout,
however, tsnd to move considerably farther und in larger nwabera.
Sueh mover.ont is gernerally downstrean and was particularly noticeable
in Pigeon River plantings, where several tagged fish were teken over

15 miles from the points of release,

Priwate Streams

Data from two private club stremms are presented briefly since
on these the fisilag pressure is not as heavy as on publio waters and
recoras of the catcir covered entire streams. Lhe date on recoveries
of tagzed trout planted in wwo private streams parallel closaly those
from public waters except that the percsntage}of recovery is not as
igh, probably because of lower angling intensity.

Salmon Trout Rivers In 1538, Lloyd Smith, s graduate student of

the University of Michigan, was engaged to make a general survey of
the snort fisheries of the Huron Mountein Clube. As a part of his
researches, iMr. Smith mearked legal-sizcaigigiﬁytrout with jawafazﬁzig plaating
the Selmon Trout River, which flows into Lake Superior. Hr. Smith
has kindly allowed us to present certain of niy data in this paper.
All trout teken by the olub members were examined by ir. Smith
or his assistanis, assuring a 100 per cent record of the oatohe The
data on percentage of recovery from the 1938 and 1939 plantings are
as followst 1543 per oent of 25l trout released iay, 19383 0,002 per
cont of 1,203 trout planted November, 19303 21,9 per cent of 600 trout

stoczed May, 19393 16.6 per cert of 500 trout planted in June, 1939.

It will be noted that few fish weie recaptured from those released
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in November, 1938, whereas plantings during the season returned perw
centages comparable to those om public streams. The percentages of
the total catch made up of tagged trout were 3.7 in 1938 and 15.1 in
1939, Ko recoveries of marked brook trout planted in May, 1938, were
reported in 1939.

Kinne Creek. Sinoce 1938, members of the Institute staff have been

furnished experimental facilities by the Vingleton Club, aund the club
members have cooperated by reporting their catches in considerable
detail. A plenting of 1,500 brook trout purchased from a private
hatchery by the club was jaw-tagged and released by the senior author
on April 12-13, 1938, The average size of these trout was 7 1/l; inches
(total length), of whioh 87 were legal (7 inches or larger) while
653 were from 6 to 7 inches,.

A total of 343 drook trout was taken in the 1938 season, of which
180 (52.5 per cent) were tagged fishe Although a relatively high
percentage of the total brook trout catoh, it was a recovery percentage
of only 12 per cent. However, in this stream the brook trout popula-

tion was relatively low. During the 1939 season, not 2_single tagzed

trout of the 1938 planting was recovered in a total catoh of 92 brook

troute Some of these marked brook trout could have escaped into the
Pere Marquette River through the rotary soreens, but if any large
number had escaped alive, some repnorts of tagged fish would have been
received from the Pere Marquette River anglers. Since this agrees with
results from other experiments, the only logical conclusion is that
there is an extremely heavy seasoneto-season mortality., That fall
plantings of fingerlinge suffer similar losses is indicated by results

secured by Shetter (1939) and by Surber (1940). Results from fall
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plantings in all stresms where experiments have been conducted indiocate
that winter may be & oritiocal period.

On April 11-12, 1939, legal-sized brown trout (9l); in number) were
marked with jaw-tags and released in Kinne Creek. A mortality of une
known extent occurred among the fish of this planting in excess of
63 of the marked fishe A large rmumber of the known dead were crushed
to death between the rotary screens and the sill boards of the lower
dam, and a few were plecked up just ahbove the lower dam. Nine recover=
ies sent in by anglers from the Pere Marguette River proved definitely
that an unknown percentage of this planting was able to survive passaze
through the soreens. Apparently a mumber of the legal-sized brown
trout wede not strong enough to breast the rather sluggish current of
the lower pond, or ;gi;n: intent on moving downstream, The first
hypothesis seems more likely, since the fish were thin on delivery,
although there was no external evidence »f dlsease, and on release
into the stream they swam saway in & lively manner. Ixamination of the
dead tagged fish by Leonard Allison, Institute pathologist, disclosed
no evidences of internal parasites or diseases.

From this planting, 98 tagged fish (10.2 per cent) were taken by
vingleton Club fishermen in the 1939 trout season. The tagged brown
trout comprized 35.1 per cent of the total legal catoh of brown trout
for the season, To date this year (July, 1940), seven tagzed brown
trout from the planting in April, 1939 have been renorted by the club

members.
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FAILURE OF MARK®D LEGAL TROUT TO SURVIVE FROM

ON SEASON TO ANOTHER HEN PLANTED IN STREAMS

In Kinne Creek, Canada Creek, and the Salmon Trout River there
have been no reccveries reported of marked legal=-giszed brook trout
planted in previcus open seascms. In the North Branoh of the Au Sable
River, one report has been received of a tagged brook trout surviving
to the 19L0 season from the spring planting of 1939,

In the Pigeon River, no marked rainbow trout were reported in
1938 or in 1939 from the release of August, 1937, nor have any re-
coveries been reportsd during the current season (1940) from the
1938 fall or 1939 summer plantings of brown or rainbow trout, or the
1939 spring planting of brown trout. One rainbow trout from the
April 1, 1939, release of tagzed rainbow trout has been reported, after
a migration of 260 miles to & point 17 miles off Sarnia, Ontario.

However, a small percentage of "oarry-over® from one season to
the next was obgerved on both brook end rainbow trout from the plantings
made in the Pine River. During the 1938 season, a total of four marked
brook trout and five marked rainbow trout were recovered which originated
from plantings during the summer of 1937.

In 1939, & total of eighteen tagged trout were recovered from
releases made in previous yearsy seventeen {15 rainbow trout, 2 brook
trout) were from plantings made during 1938, and one brook trout
which eame from the July planting of 1937. Recoveries during the 1939
trout season from the 1938 plantings were as followss 1 brook trout
and 3 rainbow trout from the April, 1938 release; 1 brook trout and
S rainbow trout from the May, 1938 release; and 7 rainbow trout from

the July, 1938 release.
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Concerning the season-to-season survival of brown trout, there
is evidence that a vervy small percentage of fish may survive from
one season to the next. From 500 tagred brown trout released in
June and July, 1939, two reports have been mailed in by anglers to
date (July, 1940) from 1910 angling in the Little Manistee River.
Wingleton Club oatch records show a total oi seven tagzged brown trout
recovered during the 1910 season to date from a planting of 99l fish
in April, 1939. However, we have received no reports in 19,0 from
the Pizeon River, where tagged brown trout were released in April,
June and July of 1939.

We have obtained no records of any falleplanted marked trout
surviving more than one winter, and very few records of spring=planted
marked trout surviving to the seocond season, The greatest numbers of
fish recovered in the gecond season came from plantings made during
the summer months of the previous eeE,

Season=to=geason survival, on the basis of the data now at hand,

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

poorest in brook trout.

LAKES

It has been pointed out in the preceding pages that yearling
trout do not "winter over" successfully when planted in streams, end
contribute few fish to the oatoh during the following season., However,
when fall plantings of adult rainbows were made in several trout lakes
of the Pigeon River Forest, generally good results were obtained
(Esohmeyer, 1937). These lakee of the "pot-hole" type vary in sise
from 5 to LO acres. They have neither inlets nor outlets, hence

spawning facilities are lacking and fishing must be maintained by

introduction of hatschery trout.s More exact figures from these lakes
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show recovery percentages (obtained by creel oensus) on thesec waters
as high as 66 per cent in the season following planting (Table 8).
These resulte eare in direct contrast to these recorded for fall
plantings of legalesized rainbow trout in the streams where 1.2 per
cent represented the maximum recovery by anglers in the following
year (Tables 2 and 3).

In South Twin lake no rainbow trout were present tefore the
planting of 100 adults in the fall of 1935, During the 1936 trout
season, oreel census clerks recorded 62 of these fish, and 2 were
later netted by an Institute survey pariy. No fish were planted in
1936, but in 1937 of the 26 fish theoretically remaining, 9 were re=
corded in the creel census, or a total known surviwal to the angler
of 73 per cent of the original planting.

Similar results occurred after the introduction of 100 marked
adult rainbow trout in North Twin lake in the fall of 1937. The
1938 oreel oensus for this lake showed 66 of these figh takem by
anglerss

Pickerel Lake was planted withvhoo fin=clipped adult rainbow
trout in the fall of 1939, Creel oensus records for the period
April 27-May 5, 1940, listed 93 marked trout recovered (23 per ocent)
of a total catoh of 112 rainbows. Sinoe May 6 there have been une
verified reports that at leagt 20 other marked rainbows have heen
oaptured in Pickerel lake,

In Hemlock lake 303 fine~olipped rainbow trout were available for
the 1940 season from July and Ootober, 1939 introdustions. The creel
ocensus oderks recorded 113 marked mainbow trout (the entire oatech)
during the first nine days of the season, a known return of at least

37 per cent from these plantings.
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TABLE 8. RESULTS OF FALL STOCKI:G OF ADULT RAINBOW TROUT
IN CERTAIN MICIIGAN LAKKS AS DETERMINED FROM

CREEL CENSUSES AND “ARKIHG EXPIRIMENTS

Date Number Rumber Percentage Year

Lake stocked stocked retaken retaken retaken
3/ south Twin 1935 100 3N 6140 1936
¥ North Twin 1937 100 66 6640 1938
¥ Pickerel 1939 1490 93 23.3 1910
\% Homlook 1939 303 113 37:3 1940
& Burt 1939 500 76 15.2 1910

4’0roel census operated entire seasons

‘3’ Creel census only for first nine days of 19,0 season.

@No oreel census; returns on marked fishwere voluntarily sent in by

anglers, and are still coming in.
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Interesting results are appearing from a planting made in
September, 1939, of tagged yearling rainbow trout in Burt leke (area
approximately 25 squars miles). Of 500 tagged fish, a total of 76
(15 per cent) have been taken to date (August, 1940). They have
been recaptured in every stream tributary to or distributary from
Burt Lake. The lonzeat migration recorded from this planting was
approximately 50 miles to the headwaters of the West Branch of the
Sturgeon River, ithe branoch of a tributary to Burt lLake, OCne fish was
recaptured at the paper mill dam at Chebuygan (passing through Indian
River, Mullet lLalce, and down the Cheboygan River), while another
moved up the Crooksed River and into Crooked Lakes The majority of
rsoantiures hes been made in the Sturgeon River between Furt Lake and
the town of Wolverine.

The growth of these fish over the winter and through spring
ranged from one-half to five inches.

It shonld be emphasiged that the returns from this planting in
Burt lake were obtained through the cooperation of the englers, news-
paper publieity, and streamwside posters calling attention to the

relense.

The results from experimental release¢s of marked adult rainbow
trout during the open season in the Plgeon River Forest lekes previous=
ly mentioned demonstrate that the anglers will remove about the same
percertage, or possibly more, than when similar plantings are mede
during the open season in streams. Two hundred {in-clipped rainbow
trout were planted in July, 1939, in Hemlock Lake, and before the
season closed, 97 were captured by anglers--s recovery of 1,8 per oent.
A planting of 300 marked rainbow trout in North and South Twin lakes

at the same time was a failure by comparison, as only five fish were
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retaken during the 1939 season, and only three fish of this same re-
lease were recorded in the first nine days of 19406

Obviously in these small lakes, the entire catsh of the angler
is of hatchery origin. As on the streams, a very large peroentage
of the total catoh is removed by a small peroentage of anglers.
Fighing on these lakes is best in May and June (well before many
tourists can come to Michigan) and sowmetimes in late August, The
local anglers take more than their share ol the trout from these lakes
before the surface waters are too warm, and almost never visit the
lakes during the months of July and Angust, while the tourist fishes
vainly for his troute

Bescause of their small size, these lakes can be planted from the
most oonvenient point on the shoreline with the assurance that the

trout will distribute themselves in the lake more or less at randome
POSSIBLE SOURCES OF ERROR IN THE DATA

ioss of tagss At the end of the 1938 season we were not ocertain
that our results concerning the relative merite of spring and fall
planting of legal trout were correct, because a contral experiment
indicated an extreme ioss of tags from fish released in the fall of
1937. Another control experiment was re-established at the urayling
He.tchery on Oetober 21, 1938, using monel metal tags from two different
companies (Table 9). Brook, brown and reinbow trout, all 7 inches or
larger, were used. ¥The experimental fish were examined on July 7, 1939
and on April 18, 1940.

There has been no evidence of losses of tags from either brook or

brovm trout, but the rainbow trout at the last examination showed

losses of tags oaused by jaw growih o the extent of elght per cent



TABLE 9

INITIATED OCTOBER 21, 1938, AT GRAYLIHG HATCHERY

o COWTROL EXPERIMENT ON MARKED TROUT OF LEGAL SIZB,

(LiNGTHS ARE GIVEN IN MILLIMETERS)

Brook trout

Brown trout

Rainbow trout

Tate of Ummarked Tegged fish lagged fish Fin-clipped Ummerked Tagged Unmarked Tagzed
examination  Item . fish (Tag, No. 1) (Teg No. 2) figh fish fish fish fish
“Oet, 21, 1938 Number of fish 100 50 G 50 G 50 50
Average total length 187 190 193 186 190 197 201 195
July 7, 1939 Mumber of fish 99 37 35 28 37 Ls L1
Average total length 231 2Ll 2L, 28 218 2ht 270 256
Apr. 18, 1940 Jumber of fish 82 35 32 28 36 1 Ls Lo
Average total length 233 290 292 299 285 281 331 307
Average increase in
length to date 96 100 99 113 95 8L 130 112
Percentage surviving
to date 82 70 6l 56 T2 82 90 98
Poroentage observed to
die at hatchery 9 15 o ) 0 ) )
Percentage of unobserved
mortality or esoapement 9 18 L 28 18 10 2
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of the original mmber tapsged. It mey be safely concluded that the
tags were of the proper material and construstion to stay in place on
all species trout at least over one winter after tagsinge. Parallel
results from spring and fall plantings of fimesclipped trout verify the

eonolusion.

Mortality due to marking (tagpiung or fin-clipping). The control

experiment referred to above also indloutes that theres nay be & some=
what higher mortality in both tag;ed and Pineolipped brook trout than
in the normml fish, Hovuever, mortality amons the experimental trout
iz uncertain, =nd the flpures presented in Tatle 9 are »robably too
hizh, becevse of the known escapement of marked experimental fish from
the holding nond, verified br the recovery of cne of the tagged exe
perimental rainbow trout frem the Esst Branoh of the Au Sable River
above the Greyvling hatcherys To date, mortelity on the tagged brown
and rainbow trout has been less than on the untagged oontrol fish of
the same specles,

The fins removed on the [in=olipped broolr trout have regenerated
elther very little or not at allj in no instunce would a fish =e
marked he unrecognizable to a trained oensus clerk inspecting a creel,

Mass migretion of the planted fish, or s poor oresl censuss In

the course of the last threo years, sireans snd lakes where tagzed
fish were releasod have been well posted with signs requesting renorts
of recantures. The digest of the fishing laws distributed to all vho
purchase lioenses oalls attention to the presence of rarked fish and
requestes reporte of espture. Local end state newspapers have carried
accounts of marking experiments aad pictures of tagged or fin-clipped
fish. If any large proportion of tezred trout -woved out of the eensus

area, s mumber of returns would have been received by mail., FKach year
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durlng the census we received fewer returns from the Pine River by
maily only five marked trout were reported in this manner in 1939,
This also indicates that the creel census crew was performing its
work efficiently in the census areas The crew on the North Branch of
the Au Sable River had & similar record.

The road pattern in the vicinity of the Pigeon and ILittle Maniztee
rivers interfored with the effioclency of the oreel censuses on those
waters. Returns by mail were more mumerous and of great wvalue, par-
ticularly from the Pigeon River, where it was found that there was &
fairly large downstream movement of the spring planted rainbow trout.

Searcity of returms cutside of the census areas as contrasted
with 76 voluntary reports from the Burt Lake planting (page 31 ),
where no census was oconducted and where reports from anglers furnished
the only reoords, further indicate that there was no extensive migra-
tion ocutside the census areas and that the orews on the Pine River

and the North Branch of the Au Sable were reasonably efficient,
SUMMARY

1. Comparable plantings (equal numbers of fish released at the
same time of year) of legal-siszed brook and rainbow trout yield ape
proximately equal returns to the angler's creel. A smaller return to
the angler of brown trout is indiocated by limited data,.

2. Fll planting of all species of trout in streams has been
found to be inefficient. For brook trout, returns from early spring
introductions were six times greater than from fall plantings; for
rainbow trout 32 times greater; and for brown trout twice as great.
Low survival over the winter seems definitely established by all

experiments which have been conducted in trout streams. Plantings
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approximately a month prior to the open season yielded about the same
returns as during the fishing season for brook and rainbow trout but
were not as efficient for brown trout.

3. Smaller plantings (from 100 to 160 adult trout per mile of
stream averaging 50 feet in width) resulted in higher recovery per-
centages for brook and rainbow trout. A greater percentage of anglers
benefited over a longer period of time from smaller releases, migrea=
tion appeared to be less and depletion of the wild fish was lessened
or avoideds, Similar comparative data for brown trout are not awallable.

Le No signifioant difference in the perscentage caught, duration
of plantings, or number of fishermen benefited resulted from spot or
boat plantings during 1938 when smaller plantings were made.

Se In general, the effeot upon the total catoh and the quality
of the fishing (oatch per hour per angler) was inversely pronortional
to the size of the wild population of the specles planted and to some
extent directly proportional to the size of the plantinge

6s The percentage of anglers benefiting from the stooking of
legal-gigzed trout was extremely low (from 5.7 to 20.6, average 11.8)
in spite of »lantings which were considered generous. Actually the
number of individuals was less than this since records were based
upon fisherman-days and not upon individual anglers. In a number of
instances the gsame local fishermen or campers took large numbers of
the newly planted fish for several days in succession. In northern
Michigan streams it geems evident that chief reliance must be placed
uponthe wild stock to yield the bulk of the anglers' catch. Doubtless
this would not hold on southern streams whers the fishing pressure is

heavier and ecologionl conditions are generally less suitable to trout.
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7. Marked rainbow and brown trout contributed to the satch for
at least eight weeks after releasze, while brook trout were caught
out usually within four weeks. The majority of all planted fish taken
were oaught by the end of four weeks, The mumber of marked fish
surviving from one season to the next is an insignifiecant percentage
of the total catch,

8. Results from marking experiments on private streams were of
e similar nature to those obtained on public trout streams,

9+ Adult rainbow trout ocan be released in the fall in trout
lakes at the rate of between 30 to 50 fish per mcre of lake surfuce
with the expeotation that at least from 50 to 70 per cent will be
taken during the following seascn.

10. A control experiment set up on Cotober 21, 1938 at the CGrayling
hatchery proved that there has been no loss of tags from brook and
brown trout, but that 8 per cent of the rainbew trout had lost their
tags during the gecond winter. Sush mortality as has occurred would
not affect the validity of the eonclusions presented. Publiocity
through newspapers, fishing law digests, und stream-side posters have
alded in obtaining returns outside oreel-censused arsas, and returns
by mall have shown no evidence of mass migration, The relative
soarcity of returms by maill also indiocates fairly effiolent coverage

of the fishing by the oreel censuses,

ACKNOWLEDGUMENTS

The authors wish to express their appreciation once agein to the
Michigan Conservation Cormission for the opportunity to continue this

investigzation,



w30
The following hatchery supervisors and their respective staffs
have made the experimental plantings and have otherwise assisted in
the experimentss
Robert Fortney, Paris, Michipan,
Hans Peterson, Grayling, Michigan,
Arvin Waloott, Harriette, Michigan (deceased),
Jemes Willkinson, Oden, Michigan,
and OGuy Lincoln, formerly supervisor at Oden, Michigan.
The #Mchigen State CCC and the U, S. Forest Service furnished

enrollees for oreel census work on five streams.



=39
LITERATURE CITED

Cobb, Eben W,
1934, Results of trout tagging to determine migrations and
results from plants made. Trans. Ams Fish. Soce. 1933
(193L), Vol. 63, pp. 308=318.
Eschmeyer, R. W,
1938, Experimental management of & group of small Michigan
lekes. Trans. Am, Fish. Soc. 1937 (1938), Vol. 67,
PPe 120-129.
Hazzgard, Albert S., and David 8. Shetter
1939, Results from experimental plantings of legal=-sized brook

trout (Salvelinus fontinalis) and rainbow trout (Salme

irideus). Trans. Ame Fish, Soc. 1938 (1939), Vol. 68,
ope 196210, § figs.
Hoover, Barl, and M. S. Johnson
1938. Higration and depletion of stocked brook trout. Trans.
Ame Fish. Soo, 1937 (1938), Vol. 67, ppe 2211~227, 3 figs.
Nesbit, Robert A.,, and J. Arthur Kitson
1937, Some results of trout tagging in Massachusetts. Copeis,
Toe 3, November 19, 1937, pp. 168-172.
Shetter, David S.
1939. Success of plantings of fingerling trout in Michigan
waters as demonstrated by marking experiments and creel
oensuses. Trans. of the Fourth North Ameriocan Wildlife

Conference, 1939, vp. 318=325,



«lj0m
Surber, Bugene ¥W.
1940. An appraisal of the results of planting fingerling
trout in St. Mary River, Virzinia. Progressive Fish
Culturist, Mem. I-131, March-April 1940, Nos L9, ppe 1-13,

7 figures.





