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Dani I. lhetwr 

Jliohigan Department et Conaerva-1:ion 

Parthw tagging esper1.-Dts 1D Kiohiga.n with aprlng and. tall plantillga 

of brook trout (Salvelinua tontinalia), brown trout (Salmo trutta), &IUl 

rainbow trout (Sala 1r14eull) trom which reooveri.ea are mau duril'lg the 

1942 trout H&aon oontirmed th• oonoluion that spring release- ot uult 

or near-adult hatohery-reared brook trout and rainbow trout 1• more 

deairable than the tall planting of t11h ot a aimilar ai••• Ill aaae 

inatanoe■ tall ■tooting ot brown trout may f'urniah aa good fiahing in 

the following •••on· a• cloe■ 1pring planting. 

ReoO"IWie• of plan.ted tiah pa■t the firat •••• of a:n.ilab111ty 

ranged tr• o.o to 2.5 per oent to the aeoond •••on an4 troa o.o te 

0.5 per oent to the thir4 aeaaon. 

In either 1pring or fall planting of legal-■i&ed fish, no advantage 

•• gained in acattering the filh widely- over the ■tree.in area■ atoclced. 
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Bighty-tive per cent or more of the planted trout were oaught within 

10 mil•• ot the point of relea•e, regarclleaa of the •••an or •thocl of 

planting. Brown trout moved the lea1t and rainbOll' trout the mo•t• About 

--.fourth ot the brook trout tended to move 3 to 10 mil•• clown•trK!ll, 

and the •jority ot the remainder were caught within 3 mil•• ot the 

leoality ot r•l•H• More rainbow trout than any other apeoiea were re

oaptured 10 er more mile• tram the point of relea••• 

l'all planting• ot a4ul t brook trout in lakea were reoovere4 at the 

rate ot 56. 7 per oent (range l~.o to 88.l per omt). Untortunatel7, a 

amall peroentage of the anglers removef an av81'age ot 99.4 per oet ot 

the total oatoh during the opening ween of trout •••on• 'f'he &Titr&ge 

recOYff)" fl"oa two apring planting• of brook trout in ••t Fi•h I&lce in 

tiohigan •• 68.5 pfl' oent. 

A brief rffiew ot the literature aub1tantia tea the oonoluaiona 

r•ohed a■ a renlt ot the Michigan esperimenta. Ditterenoe1 in nperiJIMmtal 

prooeclure are pointed out, and. •am• rea•ona are ottered tor the failure 

ot fi•h planted. in ■tr9Ul8 1n the tall to ■urvift the ll'inter aeaeon. 

Introcluotia 

Prmoua espvi:manta de1oribM by Shetter and BaslU'l (1941. 19112) 

cleao.a.•trated. that, in the lD&jorit,. of Michigan trout atreaa. troa two 

to •ix tiae• aa many ha tehery-bred tl"out were oaught from •pring plan:ting1 

a.a were caught tram. plaD.ting• made in the fall of the year. Aa will be 

po1nte4 out later, this oon.clusion 18, in general. oonaiai.errt with tu 

realllte of other inTestigation■ in llichigan and in other trout atreama 
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et the United Stat••• In labs where suitable thermal and. eheioal 

eon4i:tiona tar trout ni1t, we found that legal-ailed rainbow trout 

might be :,lanted in the fall of the year w1 th the expeotanoy that :trcm 

20 to 70 per oent would be reoovered. by anglera in 1uooeeding •••on•• 

rua report present• additior..al information from data gathere4 

ehiefly during the 19!12 trout 1eaaon on the auoeeH of plan.ting adult 

hatohery--reared trout at different aeaacm.a 1n Miohigan 1trea1.a and 

lakes. Ertdenee &ftilable on the percentage ot MJ"Dd ti■h planted 

whioh were taken by angler■ 1n the 1econd and third •91•on after release 

ii inolud•4• as well as a oomparieon or the relative :m.ei-ita ot ••pot• 

u.4 •1,oat• plU.thg. An analyai• 1• presented ot the MTflWn'ba ot the 

batoheJ7-re&red trout atter relea1e in the tall ot 1941.Nld the apring 

ot 1~. A brief rn-1• 1• given aleo of the reault1 or othff inveatigatol"e 

a the geswn.l a\lbjeot of planting tz-ottt ot legal sis•• 

Six ■treau,. loea. te4 in 4itferent aeotiou of Miohigan, were planted 

with jaw-tagged trout. In the lane •tuai~d, where tzoout were already 

preaa:b, the fish in the planting• were fin.-olipped -to mue the hatchery 

trout reoogniuble. l'n lake• 'Where trout were not :tound. prffioual7 • 

and whioh were plant•d 111 th trout for the tirat time, mrkillg •• 

\Dl1leoeanry. The 19,42 data on the reoonri•• ot marked tieh obtained 

tra the atreama nre in part t-'..irniahed Toluntarily by oooper•tive 

angl~• while others were ueoured through the ettorta of m.embera of' thAt 

Fiah Division. and Field A-d!niniatratien DiviaiQll.. 

Fiahe!"Jllft.were madv aoquainted with the purpose uf th~ taggiug 

experimata and their locations thl"ough the us• or atrecun-aide poater•• 

newepaper publicity• and a deaeriptiw paragraph 1D the tiahing-law 



■tallllllU'y preriu4 with •ch licm••• Fram the content ot numerous lette?'■ 

reporting tag :reo0Terie1.1t appear■ that &11 three torma ot publicity' 

aided 1n aeouring tag returna f'rca anglers. 

Pinanoial oonaiclerationa, and alto a laok ot trained perso~l, ma.d.e 

it impo■■ibl• to eatabliah oreel oen1u••• on the 1tl"e&1U ■tudi9' in 191'2. 

Th•etwe the total catoh in any ot the aeotiou ot atrean.a planted with 

tagged ti1h ie not known. Since the relea1e1 macl• at both aeaaona were 

un.ter the •ame angling preaaure, the relative numbers ot t11h reported 

trom the spring or fall planting are significant in the determination of 

the proper time of release, even though not all tagged ti1h caught were 

reported. 

The data on the lakes were obtained either through complete creel 

oenauea or oensua•• limited to the opening week-end or opening day of 

the trout•••• 
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Coz,.•enat1on ottioer, J'leld Admini&tratia M:d1ion, 8taalle.ughJ VWM 
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Eaolmeyer. fOJ'Mrly Dietriot Biologist. Waterame.t Batoh917. 

The author 18 indebted to L.A. ltl'mnholz. tormerly ot the Institute 

•tatt. tor oertain of the oreel-oenau• data from the trout hk•• ob•ervecl 

4uring the •••on• ot 194]. and 1942. 
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all phaaea ot the aperbumtal work and in the preparation ot the manuaor1pt. 

Reaul u tra planting• in atr ..... 

lreok voin. Salveli».wl t. toatinalia...,int hundred. jaw.tagged brook 

trou't were rel•aed. in the fall ot 1941 and the AJDt number in tu •priDg 

td 19!12 1n the Weit Branoh of the Sturgeon RiTer juat aouth ot the town of 

WolTerine in Cheboygan Co'UD.ty {!able 1). Ot the tall planting. tov (0.8 

per ont) nre later oaught and reported. and ot the apring planting. 18 

(3.6 per oent) nre reported as captured. by angling. In oaparl•on with 

previous planting experiment■ with brook trout. the•e releaaea yielded. a 

relatively amall number of return.a, tor which fact no definite reaaona 

oan. be given. Lighter angling preasure on thia ■tream in 1~ than in 

prenows aeaecma •Y haTe inf'luenoed the results. 

On the Jl14dle Branch of the Ontonagon lliTer ( Gogebic Co,mty) • 

150 legal-abed brook trout were ta.gge4 an.cl rel•••4 at eaoh •••cm.• 
Twelve return&• or a recovery of a.o per oent, were reported trca the 

19111 tall planting in the 19~ tiahing ■ea1on, while 17 (OP 11.3 per 

oent) were returned trom. the 19'.12 apring planting. 

For the two atreu.a oombiJLe4, an aTerage reonery of 2.5 per oo'I; 

•• made trom. the 1941 tall planting•• and ot 5.4 per oat tram. the apring 

planting• (release of 650 tagge4 tiah at •aoh •••on). 
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Table 1.-Buult. traa fall and spring (pr~aeaaOJI.) planting er taggecl trcmt of 

legal aiae in Jliohigan atrea:ma. 'baaed on. :fish reported captured during the 19112 

trout aeaaon. (Figures in parenth•••• indicate &Terage total length in inohea.) 

Brook troui laih;;;:,; trout Brown trout 
lumber l1D1ber Percentage 1-.ber lumbei- P•roentage luaiier laber Peroentage 

.. anted reeO'ffrN reo~. ~lu.ted l"eeOTffed reon. r ... rMO't"ered reoo'iQ 
l· i,41 l9L1 1§Q i§Jii l l 1§62 19'1 i@ 194). 1 1 19'1 19Li 1§.Q? 1941 

Stream Fall Spr:ln& l"all SE1n£ Pall Ip:!!§ Fall Spring Pall lp:iy Fall s,r-!:!I Fall Spring Pall Spring Fall Se:inJ 

Portage ••• • •• • •• ••• • •• ••• 100 100 2 17 a.o 17.0 
{6~,) 

25 0 ~ o.o 12.0 
Orfflc (7.1) (9.6) (9.8) 

Dowagiao ••• ••• • •• • •• ••• • •• 2So 250 28 1.2 11.2 50 50 0 2 o.o 4.0 
Creek (6.8) (9.5) (6.4} (10.2) 

Baldwin ••• • •• • •• ••• ••• • •• 250 
(8~~ 

14 5.6 11.2 250 250 18 16 7.2 6.4 
Creelc {7.8) (8.9) (8.J) 

llaia Au ••• ••• ••• • •• • •• ••• 250 250 23 51 9.2 20.4 250 250 18 7.2 12.8 
Sable (9.5) (10.6) (8.3) (9.0) 

Weat 
Branoh• 500 SoO 4 18 0.8 ,., ••• • •• ••• • •• • •• • •• • •• • •• • •• • •• • •• • •• 
Sturgeon (8.4) (9.2) 

lliddle 
Bran.oh. 150 150 l2 17 a.o 11.3 150 150 11 2.0 7.3 ••• ••• ••• • •• ••• • •• 
Ontenagon (6.9) (9.1) (6.8) (8.2) 

!otala or 
weighted 
&Ter'&gea 6.50 650 1' 35 2.5 5..4 1.000 1.000 45 1,s 4-S 1:,.5 575 575 53 6.3 9.2 



lainb..- trcnrt, Salao gairdnerii irideua.- Two trout atreama in the 

extreme aouthwenern part ot Jliohigu. (Portage CrNk 1n lalamazoo Coun:t7 

cm the outakirta ot l&luaaoo. and Dowagiac Creek 1a ea .. Coun:tJ) were 

1nolu4e4 in th• experiment• ot 1941..Jt2. ■inoe it •••ed poa■ibl• that the 

Oftl'•the-wiater mortality ot ad.ult tiah might be auoh lower than that 

predoul7 noted in streama tarther north where the winter• are JllOl"e 

aevere. Aooordingly. tall and apring planting■ of legal-siaed rainbaw 

trout and brown trout were made in each. Dowagiac Creek, al though di tohe4 

tor a drain throughout moat ot it• length, baa favorable trout habitat• 

an,d ta:perature oonditiona in the Tioinity of the city ot Dowagiao. 

Portage Creek haa a noral stream channel and favorable temperatures tor 

about J mil•• aouth ot the Kal&ma100 city limit■• 

lD Portage Orffk the results frOlll planting 100 tagged rainbow trout 

at both aea■oa■ of the year were a, tollowaa peroentage of recovery 'by 

angler• oa tall-planted. ti■h, 2.0 per oat (Table l)J on spring-plan:te4 

ti■h. 17.0 per oent. 

In Dongiao Creek 250 taggecl rainbow trout were planted in the tall 

of 1941, and a like number in the spring of 1942. During the 19!a trout 

•••on• three (1.2 per oen.t) were recOTered troa the 1941 tall plu.ting. 

and 28 (11.2 per oent) were reported aa ••oaptured trcm the 19q2 spring 

planting. 

From planting• of 250 tagged rainbow trout each in the spring and 

in the tall in Baldwin Creek (lake County), twice as many (28 01" 11.2 

per oent) were recovered. from the spring introcluoti• t.s troa the tall 

planting (14 or 5.6 par oent) during the 19112 trout ,ea.eon. 

The ■tocking of 250 tagged rainbow trout both in the spring and the 



tall in the Main Au Sable Rinr (Crawford County) jut below the town 

of Grayling yielded the f'olloring reault1 during th• 19142 trout aeaaon1 

trom the tall planting of 194!. 2~ recoverie1 (9.2 per cent)J f'ram. the 

spring planting ot 19112. 51 recoveries (20.4 per cent). 

In the Middle Branch ot the Ontonagon River 15() tagged rainbow trout 

were planted at ea.oh •••on• Three reoapturea (2.0 per cent) were reported 

during the 191&2 aeaaon from the fall planting of 1941. and 11 reoOTeriea 

(7 •3 per oent) were made tram the spring planting ot 19!.2. 

The tra.4 or the reaul ta on the two southern strea.ma (Portage Creek 

and Don.giao Creek) was the aame as for the northern riTera. Sn-.ral 

1d.me1 aa many tagged rainbn trout tr• the 1pring plautinga aa troa 

fall relea■ea appeared in the angler•' catohea in the 19112 sea.son 

(aee Table 1). 

The com.bined reaulta tram the five streams were as follow• a 1.000 

tagged rainbff trout were planted at eaoh aeasonJ 4.5 per oat of the 

tish ot the tall planting of 1941 were recovered during the 1942 see.eon, 

and. 13.5 ,-r eat of the spring planting (or three times as many) were 

recovered during 1942. 

IZ'Ollll trout. Sahlo trutta.- kperiments whioh involved the planting 
brown 

ot tagged• legal-aiaed., hatoheey•brecl/\trout ftre oo.nduoted. on four atream.a. 

I». the two aouthermoat streama (Portage Creek and. Dowagiac Creek)• no 

recOTerio• were reported dur~ the 1942 aeason tr0111 the.fall planting• 

ot 1941. Similar planting• 1n the apring ot 1942 yielded. 12.0 and 4.0 

per oent reapeGtiTel7 to the 1942 angler• reporting on tho•• atreuaa. 

In Baldwin Creek, 250 tagged brown trout were planted at eaeh 

sea.--aon. During 19lt2 aore tall-planted fish than apring-planted tiah 
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were reported for the tirat time in the writer•• experiaoe (18 Ol" 7.2 

~ een trm the 1941 tall plu1dng and 16 or 6.4 per oen:t from the 

epring planting}. 

h9 him.dre4 titty tagged brown trout were planted. in the Main Au 

Sable ju■t below the town of Grayling in the tall ot 1941, and the -

nabff 1n the ■pring ot 191&2. During 1942. 18 (7.2 per cent) of the tall

plante4 fish were reported •• recaptured.. while 32 (12.8 per cent) of the 

spring release ot 19112 were recOTered.. 

A oompari■on of the number of reoOTeri•• ot brown trout from the 

tall and epring planting■. in the southern end northern ■trNml ind.ic,tea 

that the ■urvinl from fall atooking was actually the poorer in the 

■euthern water■J in tact, only spring-planted brown trout have been 

recaptured.. However, the number of brown trout uaed. in the southern 

stream■•• amall, and the average size ot the tall-planted tiah na not 

aa large aa was desirable. Th.eae factors may have int'luenoed the result■ 

with brc,wn trout in these two streams. 

The combined reaulta of the uperimanta with brown trout of legal 

■ize were aa tollan1 tall planting• ot 1941-~ (6.3 per oent) ot 575 

tiah were recoTeredJ apring planting■ ot 1942-53 (9.2 per oent) of 575 

fiah were recaptured. 

•carry-over• or survival of hatchery-reared trout 

through one or more •••ona 

A a\JIIIU.risatio.u ot the result• of 1.lmo1t all reoat planting■ ot 

marked legal-aised hatchery-reared. trout is presented in Table 2. Data 

tro.m the We■t Bn.noh ot the Sturgeon River &nd Portage Creek have not 

been inoluded aa no reports of reooverie■ ot tagged tiah have been. received 

othe than those obtained during the 191.12 trout aeaaon (the first aeaaon 



Table 2.-A e-.pari■en ot the result• tra ■pring and tall planting■ et brook, brown, and 

rainbow trout in 16.chigan ■tre&JU. Figure■ in parenth•••• indicate peroen:tageaot reocwery. 

Where no recOTery was macle the oorreaponding place in the liable ha■ been lett T&oan.t. 

Speoi•• end 
••---when lfumber reonered. Baber reonere4 Jhabtr l"eOO"rel"84 
tir■t became :lumber 21ant.a tir■t aeaaon second •••011. 

thir4 ····-str .. anilabl• Spring l'aii Spring '•-!! Bi#§ Pait Spring Fal\ 
' 

•ta lain.bow '41 499 471 98. 51 3 1 ••• ••• 
.Au Sable (19.6) (10.8) (c.6) (0.2) 

Rainbow '1&2 250 250 51 23 1 ••• • •• • •• 
(20.4) (9.2) (0.4) 

BrCIIID. ,41 500 500 76 4o 2 1 ••• 2 
(15.2) (e.o) (0.4) (0.2) (0.4) 

Brc,wn •i.a 2,0 250 ,a 18 1 2 1 ••• 
(12.8) (7.2) (0.4) {o.a) (0.4) 

Baldwin Rainbow ,41 500 498 51 38 2 l ••• • •• 
Creek (10.2) (7.6) (0.4) (o.a) 

Rainbow '42 2;0 250 26 
(11.2) 

14 1 ••• • •• • •• (5.6) (o.4) 
BrGml ,41 448 500 54 31 ' 1 ••• ••• 

(12.l) (6.2) (0.7) (0.2) 
BrOWJt ''42 250 250 16 18 1 ••• • •• • •• 

(6.4) (7.2) (o.4) 

Don.giao :Rainbow •ia 250 250 28 3 l ••• ••• ••• 
Creek (11.2) (1.2) (o.4) 

Brown ,42 50 50 2 ••• l ••• l ••• 
(4.0) (2.0) (1.0) 

111441• Rainbow '42 1.50 15() 11 ' ••• ••• ··• • •• 
Branoh, (7.;) (2.0) 
Ontonagon Brook ,42 150 150 17 12 ••• ••• • •• ••• 

(11.3) (8.0) 

limle, lrOWA '39 994 ••• 98 ••• 10 ••• l ••• 
Creek~, (9.6) (1.0) (0.1) 

Brown '41 201 ••• 56 ••• 5 ••• ••• • •• 
(27.8) {2.5) 

Rainbow ,40 250 ••• 85 • •• 1 ••• ••• • •• 
(;4.o) (o.4) 

Rainbow ,41 203 ••• 77 ••• 5 ••• ••• • •• 
(37.9) (2.5) 

Brook ,41 100 ••• 23 ••• 2 • •• l ••• 
(23.0) (2.0) (l.O) 

All Rainbow 2,352 1,869 ~ 132 14 2 ••• ••• 
plan ting• (18.2) {7.1) (o.6) (0.1) 

Brown 2,693 1,550 334 10"/ 23 4 3 2 
(12.4) (6.9) (0.9) (o.;) (0.1) (0.1) 

Brook 250 150 40 12 2 ••• 1 • •• 
(16.0) cs.o) (0.8) (o.4) 

A.11 apeoi•• 5,295 3,569 803 251 ~ 6 4 2! . (15.2) (7.0) (0.7) (o.a) (0.1-) (0.1-
.J?~o hll plantings were made 2n this stream. 



ot awilab111ty). Intonation tram ltizme Creek (a privately-owned trout 

stre&111 cm the propertie■ of the Wingletan Club 1n lake County) ba■ been 

inoludecl. 

Study of the table indioatea that• a• might be expeot•d.• th4t large■t 

per:::oentage ot the planted tiah ie recovered during tu til'■t •••• of 

awilability regard.le-■ ot the ■eaacm. The data troa Xim1e Creek probabl7 

repre■ent the m•xbm• •0UT7•0T8l"• whioh could be aeourecl. ._bera ot 

the Win.gletcm Club &re required by their own rule■ to reoord. eaoh da7'• 

catch in a book kept in the ioe-)ouae. The ■trH.Jll ii blooked quite 

ettioiently near it• oontluenoe with the Pere Marquette RiTer b7 a ••lt• 
oleanlng rotary eereen whioh lceepe all tieh planted in Kinne Creek in 

the atreaa until ra.OTEKl bf anglillg or by- natural death. Bere mnall but 

aignitiou:t peroentag•• ot reooTei-7 in the aeoond •••on atter planting 

haTe been note4 •• trom 0.4 per oet of a planting of 250 rainbow trout 

to 2,5 per cent of' a planting ot 203 rainbow trout. Other reonviea 

were 2.5 per cent ot a rel••• of 101 brown trout and 2.0 per oent trcm 

a planting of 100 brook trout. Th••• percentagee of reocrrery during the 

eeoond aeaaen after planting are. tor the m.oet part. higher than encountered 

in the experiment• oonduoted on publio water•• where the percentage• 

during the eeoond. aeaaon after planting haTe ftried between o.o and 1.6 

per oent ( the 2.0 per oent reoonry cm. the l~ plantillg ot brown trout 

in Dowagiao Creek in 1943 11 not ooneidered Tery aignitiou.t. ■inoe 

onl7 50 ti1h were "a'ftilabl•• and only one wa.a reoOTill'ed.). !hie lower 

percentage of recoTery during the aeoond season after planting on publio 

water• i8 probably due in part to more intenaive angling. 

Excluding the data fr0111 Kimle Creek (beoauH there were no tall 
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planting• 1n that atreaa), it appear■ that there ia aore than tlri.oe 'the 

ehaue ot aurvin.l to the seoond and third eeaaana tor apringwplanted. 

tiah •• there 1• tor tall-planted tiah (18 reooveriH in. the aeoond anc1 

third••••• tor spring-planted fi•h• 8 reooveriea tor tall-planted tieh). 

Thve waa aome ind.icaiiion that boat planting poaaibq might haTe been a 

taotor 1n the aUMival to the aeoond and third•••••• aa 16 ot tho.a• 

reaohing the eeoond and third. aeaaona were troa boat planting■, while 

only 10 reo.overie■ auie trom apot planting•• 

Appal"atly very ffJflr hatchery-reared trout aurvive to ?"each the thircl 

open aeaaon atter planting. ot markwcl hatchery tiah planted ■inoe the 

epring ot 1939 (approximately 10,000) we have reoord1 ot only 1rren 

reoOTerie■ which were •d• during the third season after releaee. Five of 

theae fish were brown trout and two were brook trou-t. fwo of the bran 

trout ea.me from a tall planting in 191.tO in the Main Au Sable River, and. 

another tra a eprillg planting 1n 11mle Creek in 1939, while two brown 

trout tr• the l~ apring relea■ee in Dongiao Creek and the Main Au 

Sable ha.Te been reported in 1944,. Both ot the brook trout were reooTere4 

tra. apring plantinga-on.e f'J'om a rele&1e in Kimle Creek in 1941, the 

other from a planting on the Pine River in 1959 (:not ahcmn en 'table 2). 

It would appear trcm the data at hand that there is more ohance tor 

••••on-to-aeaaon survival of 1pring-planted treut than tor trout placed 

in the ■tr8Ul8 in the fall ot the year• although the percentage of survival 

will 'ftl"y with the epeoie■ of trout. and from atream to etream. Among 

the three epec,1••• aeaaon,.to-aeason survival appears to be beat among 

brown trout. 

Sompariaon ot result, ot ••pot• planting• 

an4 •boat" ( ■oatter) planting• 

At ea.oh ■ea■on ot planting approximately one-halt of eaoh 1peoie1 ot 



trout waa relea1ed at a single ■Jot., 'While the other half waa d.i■tributecl 

by boat above and below the locality ot the ••pot• planting. In other 

word.a., the i'i■h relaaed trom the boat were aoattered OTer trca l to J 

mil•• ot ■treul above ancl below a road bridge or landing. 

The ■orting ot the 19q2 reoOTeriH a• to whether they originated. 

trca ••pot" planting, or "boat• plantings yielded ne ocm.oluaiTe intormation. 

On. some atreama., and in some aeason1, and tw certain apeciea, higher 

percentages of recovery were noted tor ~t" plantings and in other 

eituations the rnerae n.e true (Table ,). 

fheoretioally., the ti■h cli1tributed by boat ahould. haft been ■ome

what a.ore diftioult to reoOTer., ■inee they. were apr•d originally oTer • 

maoh gre&ter are& of stream than were th• " ■pot-planted" tim. ni. 

logioal expectation i• tbat a small number of angler■ could rem.on a 

large number of hatohery trout th.at were planted by the "•pot" aethot 

if the fish oho•• to remain "aohooled up" at the point of planting. 

BoweTer., the 1942 data intioate a slightly higher oatoh per angler troa 

epring etoold.ng of "boat-plantet• brown and rainbow trout. Further.mare., 

a slightly lower catch per angler was repwtecl tor reeO'f"eri•• trom "boat. 

planted" brook trout. From the tall releaaea ot 1941. "boat-planted." 

brown trout and rainbow trout yielded 0.1 tflffer ti1h per angler reporting 

than did ••pot• planting., and the yiel4 per angler reporting marked. brook 

trout was the aame £or the •apo-t• and the 8 boat• method,. 

One pha1e ot the probla ot planting adult trout in 1tre&1U whioh 

ha■ not receiTed a thorough teat is a comparison ot the reault1 between 

••pot" and "boa't• planting■ made during ~ open trout aea,on. It will 

be nece1sary in the tuture tor the hatoheey supervisor• to knft' how 

widely the &T&ilable stock must be dispersed OTer a ■tr..- during the 



Table J.-Oampariaon ot reault1 trom. ••pot• planting and •boat• planti.Jl&s 

of legal trout. 19112 trout •••on• on Jliohigan -trout atzoe&11U1. (Figures la 

parent.he••• ahow number ot angler a reporting in4ica.te4 numbers of tieh.) 

iuaber or recapt'tll"e1 reported from Wuu.r ot recapture• reported tr011. 
apring relN.ae tall releaae 

LinbOlt' trout!POolc trout !rook trO'lt lainbow trout lrc,112it!'O\l't Bro·ok trout 
St.reaa loat l2oi i•t l;2ot Boat i;eo-t Boat i;2ot lioat i;e.:S BJ.t set 

Main Au Sable 
(:) 

19 16 16 ••• ••• 16 7 8 10 ••• • •• 
(17) (9) (13) ••• ••• (14) (5) (6) (8) • •• • •• 

Baldwin. Creek 15 13 3 13 ••• ••• 6 e s 10 ••• • •• 
(lJ) (13) (5) (9) ••• ••• (6) (7) (6) (8) ••• • •• 

Dowagiao Creek 10 18 2 J.: •• 3 
-J. . .J.,· --¥ ••• ••• ••• • •• • •• • •• • •• 

(9) (14) (2) ••• ••• ••• (2) • •• • •• • •• • •• • •• 
Portage Creelc 17 J 2 ~ ••• ••• ••• • •• ••• • •• • •• • •• • •• 

••• (13) ••• (J;) ••• ••• ••• (2) • •• • •• • •• • •• 
Weat Bran.oh ••• ••• • •• ••• 9 

(9~ 
••• • •• ••• • •• 1 3 

Sturge<m ••• • •• ••• • •• (8) • •• ••• ••• • •• (1) (3) 

Kiddle Bran.oh i 3 ••• ••• 6 11 2 1 • •• ••• 6 6 
Ontonagon (e) C,) ••• ••• (6) (6) (2) (1) ••• • •• (6) (6) 

toilall 65 70 2-1 :52 15 20 Z1 l8 16 20 7 9 
(54) (6o) (14) (2S) (14) (15) (24) (15) (14) (16) (7) (9) 

total 
planted 550 ;oo 325 325 450 5SO 275 325 32' 

Pereentage 
reoOTered 14.4 12.7 7.0 10.7 4.6 6,1 6.o 3.2 5.8 6.6 2.1 2.8 

Jfarb4 tiah 
eaugh't per 
angler 
reporting 1.4 1,1 1.s 1.3 1.1 1.:5 1.1 1.2 1.1 1., 1.0 1.ot 

'¢/Io tish caught trom plantings. other bl&nb indicate no planting•• 



ope ••acm •• that the maximma number of fiahermen can be bcmetite4. 

kperblenta cm tb.11 phase of the problem will be oonduot.d •• aocm aa 

pffsomiel 1• aw.ilable. 

7he infGn1Ati011 aw.ilable on the movaenta of the b&tohery-reared. 

trou, of legal ai1e attw rel••• 1a the fall of 1941, or the •Fin& of 

19'.2 ia pre■ented in Table 4- Iot all reooverie• ,..... uable 'beoaue 

ot in1uftioient da• OD locality'. 'fhe table ahow■ the sea••• method of 

planting• tM n.abv of tiah returned. fith nttieient loealit}t data b'om 

eaoll planting, aDd the dietribution of th••• reoo'ffl"i••• The l~ 

return• ue a\Bllal"i1ed b7 1peoiea u4 aeaaon of fl.anting, and t1ie 

peroen•c•• of ti1h which wer• Ntak«D. at Tariou• ti••••• t:r• the. 

rel••• point are giTU. P• pvpoHa ot eOJtp&ri•cm• 1lmilar data 

ea.piled :tra prmo~ work on Miohige.n trout streau (Shetter _an4 

••ar4• 1942) are inoluded at the bottom ot the taJale. 

In atuclyin.g thia table the reader ahould r•eniber tlat no effort 

ha• been. -.de 'to oftaet pe1sible inequalities 1n angling prea■urea 011 

the n.riou Hotion.a ot stream ar•• li■ted in the table. To obtain 

a ..-e uoun.te piotve of the migrational tendenoi•• ot th••• t1•h• 

it would be neoeHary to Jmow how many uni ta of tiahing etto:rt were 

upended 1n the area ot planting• and both abon an.4 below the area ot 

pl~.n:ting • 

Furthermore, any boat-planted trout recOTered within the limi ta ot 

the planted area waa oon.■idered not to have mOTed. It wa■ not practical 

to •• a liat ot 250 or 125 planting looationa ud tag maber• while 
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fable 4.- l'aber1 and percentage• of tall- and epring-plan.ted trout of legal 

aiff recovered at various distances and directions trom points of planting 

in nine Michigan trout 1trea.11uh (Percenta.ge1 are given in parenthesea.) 

Tear 8pe~d.ee 
Recoveries 

•tho4 with 
of et of locality 

reo!!:!17 trout planting --

19112 

Total•• 
l~ 

1938. 
1939, 
an4 

19q.J.1/ 

Brook 1pr1ag. 'hi Boat J.4 
Spo~ 19 · 

Fall. '41 Boat 7 
Spot 9 

All planting• oouined. 49 

Brown · Sprin&. 'ha Boat 
$pot 

16 
26 .. 

Pall• •J.µ Boat 
Spot 

13 
16 

All plan'id.nga combined. 71 

iainbOlr Spring• •1,a Boat '$1 
Spot 62 

ra.11. •1-1 Boat 23 
Spot 17 

Brook Spring. 'l&a Both 
Fall• '41 

Brown. Spring, '42 loth 
Fall• '41 

Rainbw Spring, 142 Both 
r..11. ,41 

Broor Spring Both 
Fall 

Bron Spring Both 
hll 

iauibow Spring Both 
Fall 

908 
152 

122 
53 

J56 
61 

-.!, Reault•-rz.• Shetter an4 HaaS&J"4 {19Lal). 

Humber■ ot fish moTing 

3 (21.4) 
1 ( ;.4) 
1 {14.J) 

••• 
S (10.2} 

••• 

••• 
l { 6.2) 

l ( 1.4) 

7 (50.0) 
15 (78.9) 

4 (57 .1) 
6 (66.7) 

16 (1'».0) 
22 (84-6) 

11 (~6) 
1k (87.S) 

a r; .• > tt ~~gl 
1 { 4.3) 17 (73.9) 
1 (15.9) 14. (82.J) 

4 (12.1} 
1 (12.5) 

••• 
1 ( ;.5) 

2 ( 1.7) 
2 ( 5.0) 

104 (11.4) 
21 (15.0) 

2 ( 2.01 
2 ( 4.1 

••• 
2 ( ,.s) 

22 {66.7) 
10 ('2.j} 

38 (90.5} 
25 (86.2) 

83 (69.8) 
31 (77.5) 

385 (42.3) 
69 (45.;) 

11; ~92.0~ 49 91.a 

220 (61.7~ 
44 (71.7 

4 (28.6) 
) (15.7) 

2 (28.6) 
2 (22.2) 

11 (22.4) 

.,. 
, .. 
••• 

1 (11.l) 

1 ( 2.0) 

••• • ••• 
J (11.s) . 1( 5.9) 

••• 
••• 

4' ( 5.6) 

10 c11.s>. s (14.o) 
· S (12.9) 8 (12.9) 

4 (17.5) l ( h.J) 
1 ( ;.9) 1 ( 5.9) 

.7 (21.2) 
Ii. (25.0} 

3 ( 7.1) 
••• 

18 (15.1) 
S (12.5) 

4£11 (4s.ol 
57 {37.6 

1 i 6.ol 
2 4.1 

93 (26.;) 
13 (21.7) 

••• 1 (12.5) 

1 ( 2.4) 
3 (10.3) 

16 (13.4) 
2 ( 5.0) 

12 ( 1.3) 
5 ( 3.0) 

••• 
••• 

43 (12.0) 
2 ( 3.8) 
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distributing tisll frca a rapidl7 drifting boat. It ia lilcely that u 

almown n-ma'ber ot boat-planted tiah aotually •7 have mOTecl an7"flere 

troa 1/2 '° 3 mile■ tarther than li1ted in the table1, a■ their Dlff-et 

,.,_ or 4ownartr ... , it reonered. out81cle the planting area, waa aeaaured. 

arbitrarily tr• the point of reoOTery to the neareat end ot the 1ti-eaa 

■eotie oO'f'Wed by the planting boat. 

ror all apeoi•• and tor both 1eaacma ot plu.ti.Jl& oab1ne4, it oan 

be atated that 85 per on:t or more ot the fiah :reoOTered (tor wbi.oh 

adequate locality data are available) are captured withia 10 mil•• ot the 

polat or area of rel•••• The aTerage di1taa.oe IIO'Yed 1q tall-plu:tecl 

trout•• slightly greater t• brook trout and brGWD tl"out but l••• tor 

raillbow trout than by fi1h ot the ame speoie• planted in the aaae 

■veaa. a.reaa 1n the apring of the year. Apparently, then, tall rel••• 

roaulted in little or no ad.vantage in aeouring a wider distribution onr 

the 1tre&ll area • 

.bong the planted brook trout, thel"e wa■ a tend.en.07 tor almoat one

tourth or more of the tiah to mon from 3 to 10 mil•• dcnm.atreaa, regar4-

l••• ot the tiae or metho4 ot planting. fhe great majority ot th4t remaincler 

•• oaptured ri thin 3 mil•• ot the planting looali ty ( see Table 4). 

Fraa the data an JaOTementa ot brawn trout. cm.e oan oonolud.• that 

OT81" 85 pel" cent ot the ti•h in an:, planting will be oaught 111 thin 3 

mil•• ot the loeality ot release, and that ot the remaimier, the •jorlty 

will be oaptured troa 3 to 10 1111•• downatreaa tra the pluiting ar•• 

Brown trout will tra•el oonaid.erable diatancea ooeaaioaally, hftffer. 

Fer uample one tagged brown trout rel•aed 1n the lfai.n Au Sable ntNII' 

Grayling waa reoo-rered la tel" 29 ail•• awa7 bJ' atream in the .U.-Oourae 



~ the South Bran.oh ot the Au Sable (15 mile• -dcnm the Kaia J.11 Sable, 

14 id.lea tap the South Braaoh). 

The raillbc,w trout eon■iaten.tly ti1perMa 1taett over a P'•'tw 

U"• tha the other apeoi•• it it haa opperttm.ity to do 10. It ou. 'N 

obaerTM in the table, howner, that from 6o to 80 per ca1: ot the 

plantn :tiah are taken within 3 1111•• of the point ot plu:td.11.g. When 

tbia 11peoiea d.oee migrate. it usually tn.T•l• farther than the otlutr1, 

1omet1Me going to the Great Laba, and often to the lower ■ffticma ot 

the atreau. Thia ten4enc7 18 retleoted 1n the higher peroentage td 

fish mOTing 10 or more mil••• 

From a oompariaon with prertoua data (Shetter u4 Jlasaaz-4. 1942), 

lt Will be notecl that, 1n general, the di1tribution. pattern o~ the 

reoOTered tiah ._. muoh the ltUM for the J)l"esent an4 earlier •-tud!.••• 
The ohiet clitterenoea btitwea. th• two were aa tollna • tor- brook trout 

and rainbow trout, a higher peroentage ot tiah •• captured 'Within 

3 miles of the poi?rt ot rele&ae and. a lower percentage •• talcc 3 to 

10 mi.lee tram the planting spot 1a the more reoent WOl"k than 1n th• 

earlier in'ffatiptioaJ tor "browa trout. the peroentage• et l"eGOTery at 

ftl"int iiatanoe■ from the planting point were aimilar in both nper1.me.trt.a, 

a•ept in the earlier work there were no reeor41 of tieh reoOYered more 

than 10 ail•• troa th• ar• ot relea.••• 

The information anilable on the relatiTe merit• of •apot" and •boat" 

planting augge•t• that neither ae'thod baa any great adT&.Jltage OTV the 

other whtm pre-aeaaon planting• are made either in the spring ar tall. 

Therefor•• aoeording to our data on the moveaent■ ot plallted vnt. the 

beat method of atocld.Dg a atream with "keeper" trout would be to make 



•apot• rel•••• ot aoclN'ate naber• of ti8h at a.pproxillatel7 3-ail• 

internla. 

leaul t• fl"• planting• in. trout lalma 

The reault• fl"c:a ezperiaeatal plan.ting• ot a4ult hatoheey-reare4 

'brook trout 1n. the tall of 191.P an.clot 194]. in suitable l&a• 1n geaenl 

pen.lleled the ti:aAlinga ot Sh9"er and. BuSU'4 (1942) with regu-4 ,_ 

.rah.bow trout ot lepl •iae plaated 1n lake• 1n. the tall. A tabular 

■uaaary ot intormatioa tor the lake• on llhioh oreel-oeaaua data (tab». 

during the 19,41 and 19h2 trout •••on) are an.1lable 11 preaent.4 1a 

fable 5. Intonnation from six tall planting■ incliMM that 1n lake• 

llhere condition• are faTorable for brook trout, an,where tra 1~.9 per 

••nt to 88.1 per oent will be reoffered by the angler■ (aTerag• eurtl-n.l. 

56.7 ,.r oent) l.n the aeaacm following the tall ot rel•"• 1.nUddual 

weight• ancl ln.gt;ha ot fish oaught and obsenatiou ot the oaaua taker• 

ehOWed that the :fall-planted trout mad.e oonaiclerable growth arer winter 

t.n.4 that the;y Wffe generally 1n good condition.. 

Spring plantings ot ad.ult brook trout in lake• gan--. higher per• 

oentagea of reoOTery to the fieheJ'Mll. Two releaaee ot marked fiah ill 

the apring 1n. :&I.at Fiah Lea (Koataoreney Ceu:t7) g&Te an averap Z"ffOTeJ'7 

of 68.5 per oat (57•• per oent in 19l&,l, 79.5 per oent in 1~) troa 

planting• of 247 and 249 ti■h 1n 1941 and 191&2,re■peotiffl7. Comparable 

number• ot adult tiah rel•••4 in the tall• ot 1940 and 1941 ...,.. l"NffffeA 

by angling in the tolloring ae&aou at rate1 of 1;.9 and 5~.5 per oen.t,..,., 

er an &Terage reoOTery cm the fall planting• of 33-8 per oat. 

The data obtained 1n prerloua year• oonoerning the 1-uooe-■ ot planting• 



f&b1- ,._........,. ot 1ega1.,1ae4 woek trod 1a Jliohigan lab• nrbg t1ae 

trouts ,___. et 1941 and 19142 tr• plating• au 1u th• precetiDg tall. 

,....._ ~--1 
1.-i, ari.t .... ..., ....... ...... ,...atag • ............ • .,_hag 

1-lllt 
At 

;rl&aW .......... 
1 . ot r-•nn 

.? ·••-- ,fK 
8-1:htwlaW.J·· "" 1tl7 72.3 3111 19.6 

Ill"th fwS:a 1Aa.b ,} 456 1tOI. u.1 J68 91.5 
'.lollu4 IAD· -3,· 800 13' 68.0 lll9 ••• . ,, 

n.,w.-1 1,.000 - 41.a ltl2 ••• 
11an fta 1ut 19" tl4I Jk 1:,.9 ,a "4,.1 

Ban Pith Wm J."11 a,o 1JJ g., ltJ 91.&. 

~I• l111J'~ 1 tnl.7• k --.rket\ ..U.••• planting intwt_..., nth·~ oalnlatttu 

-,,,._1 ._.,_ tff til"■t_ two 4ap of 191,.a 

~,.er..1 MUU recera tilr ope1:ag ..., ori1y. 19112 



ot ra.inbew trout in 1Aku6 and the result■ tram. planting• of brook trout 

1n lab• diaousee4 aboTe• da:rum.atrat. that ftrY high peroantagea of a4ul:b 

ti•h plaD:iM in trout lake• 1n the Ml ot the Tfl&%6 ar• availabu to a4 

aN -.an by angler• in the •••on following relea.ae. The one unta:vorabl• 

r•ault of auoh a planting program baa been that from 60 to 94 per cent 

(&ffnge 89-4 p• cat tor the laked under OQ?Q.Plete creel oGSua) et 'the 

tetal trout catoh fer tM whole •••on were taken on the opc1ng d«.7 mi 

lak•• wher-e adult brook trout were atooked in the tall of 1941. Reeulv 

ot • oeq,era'ble nature lNl'"e mt.d in l.a.ke• of the Pigeon. 11""1" Forest 

whioh were atooke4 with leg,.l .. aiaed rainbow trout (unpublished data}. 

Al fer aa th•se small ••ae• trout lakes are oonc.-ne4, a sm&ll percentage 

ot the total angler■ u•1Dg the lakes taba the majority ot th• tiah 

Jla.at•4 in the. 

ftl:Mlinga ot other investigawe 

M thia poittt it 1a o'f intereat •o 8'1mm'11• the results publitht,4 

tr, author• who have inve•tigated the problem.a oonneoted with the ltOO~ 

ot legal an4 near.legal trout. Sm• the work ~ Cobb (1934) 1n e«oneotiouirl. 

a n•ber ot atudiea dealing 'With this pertinent problem. haft 'Men oarl"ied 

eut in widely aoattern aeotione or the Unitri Stat•• and reported in 

'ftl"iou publication•• For the oomrenience of tbAt reaaer. the ealient 

in.f61'11&Uon eeoured 1n th••• experiment• 18 recorded 1n fable 6. h ••h 
a fora thl,t a Of.lllDP&l"1•on ot resul ta can be m&d.e with greater •••. !he 

table i:a.olwtea the following items: author• pu'blioat1on ate. •tate er 

ar• in lfhioh ~i:menta w.-e eonduoted• apeoiea ot trout. liN ot tieh., 

JlUllbel" ot planting•• pvHntage ot reoOVflf"Y tra spring. tan. and•»-
•••on plan:ting• the type of mark u•ed.• and the wtthod of reecn-_,.. 



x;_itilor l!W.d 
publication 
date 

Cobb, 1934 

B.,oover and. 

. -

Johnson, 1938 

Jllesbit and 
Kitson, 1937 

, 
8:111:lth, Jr., 

1941 

Slrd. th• Jr., 
lf)~L.Li 

Sehne'be!"ger &ud 
lfilliamson, 
1943 

Cha:m.ber lain, 
1943 

Vermon~ 

Michigan 

Piagah 
National Forest 

Orea. t Sm.oky 
f.iouhtain 
lational Park: 

Pennsyl~nia 

New York 

J, ·S$lt-looking paper clip 

Species of 
trout 
experimented 
on 

Brook 
lrmrn 

Brook 

Bz•~ 

Rainbtm' 

Rainbow 

Brook 
BrO'ffll. 
Rainbow 

Brook 

Brook 

Brown 

Brook 

BainbfflT 

Brook 
Brown 
Rai:n:t:iow 

Brook 
Rainbow 

R.;; l:,,l-, mir 

Rainbow 
Cut.tbt""oo.t 
Wild ou.tthroat 

Brook 
Brcm:n 
Rainbow 

3t"01'!'.!l 

)'"IS 

-•-<>"'--;;-• Total length Peroentag.e 
lilll!:l.be:t of' of tish 
plantings (in inches 

. , . 'f!!le1·e _g1v!1rl_ !F!!I 
Several Legllll ••• 

l Legal ••• 

4 8-9 {i 9. l 
11.7 

2 7 1/2-8 14.9 

1 6..12 ••• 

·l2;.5 18 7-13 
10 7-13 l11.3 
18 7 .. 13 ~12-6 
5 7-9 }11a.o 

4 7-10 ~26.2 
19.6 

5 7-10 ts.o 
s.6 

2 7 .. 13 82.o 

2 7.15 ,0.5 

l4 5-9 ~/58.8 
6 5-9 "1,,15.6 

lh 5-9 "~-, 
2 Legal 50 
2 Legal ' 
l 8 58.,8 

6 6-9 ~/2a.2 ... 72.o 
3 &11 ••• 
2 6-9 1 1.t2.6 v 

2 Legal 55.8 
2 Legal 46.7 
2 Legal 60.o 

10 l.11,;-::ti!,l and sublegal ~3.01-~i.a1 

- .. ·.-·- --~~-

,b>·Spring planting marked by punchinf: hole in otmde.l; mark ,msatisfs.cto-r-y on rai:n'bOW' trout 

\? Only mn:tked f'ish reoorded 

11• ii: 
•-w~_,,,,__,_ . ....,.._ 

' ' 
of' reoovery by anglers 
ot plantings Type ot l'!ethod ot 

mark uaed, oolleetine 
Fall !:?;pen Sa&SOl'l data ~-
• •• ,3 Rally.tag Lottery-

••• 76 Gill-oover Croel oenstui 
h.g 

[r•l ••• Int.1/'rna 1 VOln.nt.acy 
2.3 tag 
1.5 It ••• 

'Z'/.9 • •• F'in...olip tt 

l"l+.4 \3/25.4 
I 

,Jaw.tag Creel eensus ro 
ro 

--J.i 8 ,h,.o and It It I 

1.:9 ,1/25.7 Fin-clip " tt 

,)0.5 ••• ~raw-tag It ff 

2.l;. 5.0 .ra:w-tap; " 

fl•7 9.6 
1.4 

28.2 ••• l<"'i"'-•Olip Inoampleta 
or&el t.'!8flEnlS 

48.4 ••• Fin-.~lip 

.Y6 4 ••• Fin-clip Creel census 
~3 ••• '.ti'in-o 1i p ff tt 

J,,-9.2 ••• J'in-elip 
,. 

" 
••• 64.6 Fin-clip 4 tt It 

••• 67.1 Pi_-...e Hp • ti 

••• • •• 'tag Cre(;)l (H'!'!"l.B1H! 

2.2 Je:'lW'-ta.g " II 

••• 
1.1 J/47.I-+ Jaw ... tB-g " H 

~w .. tag ft It 

••• ••• 

47.0 Js:w-t.ag It .. ~' 
• •ft 

56.4 J~w-te.g " n ~ ••• 
J.1>.4 Jnw-t!'l.g " It ~ ••• 

,.J 7 .3e .. e. 73 ••• Fln-clip Random. creel oetrnus 

. ~ ""' ...... II .. -------



SeTeral inTeetigatora h&Te oanduoted experiments inTol'ring th• planting 

of arlcecl trout of legal •iae during the open •••on.: For brook vout• the 

experiments of Cobb (1934), BooTer,a.nd Johnson (1937), Hassard and Shetter 

(19:,9), aud King (19!12) dem.oaatrated a Tery rapid rate ot remoftl withh 1 

to 4 ween. Pero•tagea ot recOTery TBried troa 5.0 la Minn••• (Saith. &4 

Smith, 1944) to 76.0 in 11ft Hampahire (JiooTer and Johnson, 1938). 'fhe 

Minneaot& figw"e ia the only one below 25 per cent, and it is poaaible tM 

low reeavery on that partieular group 0£ SlD!fll9l"•planted. brook trout was the 

result of a snere flood shortly a.tter the release. 

Leg&l•li&ed brown trout were marked and released during the open season 

--------by-Cobb (1934), Hana.rd. and Shetter (1942), and Smith and Smi.ta (1944). 

Lower percentage• or reooTery (Tarying trom. 9.6 to ;3.0 per oent} than with 

brook trout and rainbow trout were reeorded tor suoh plantings. The abne• 

JMmtioned authors all noted that the hatoheey-r-.red brown ti-out were not 

removed by angling as rapidly aa were brook trout or raiabow trout. 

liegal sized rainbow trout planted during the course of the angling 

seaacm appear to have an excellent ehance of reoOTeey by anglers. Percen:tagea 

of' recOTery in Michigan, Tennessee. and. New Mexico (in the latter state on 

the natiTe Rio Grande cutthroat trout. Salmo ~larkii spilurua) ran troa 25.7 

to 67.1 ·(Shetter and Hassard., 1942J Gee• 194(> and l~J nng. 1942). Hatchery 

rainbow trout usually entered the catoh in t'air numbers up to 8 weelca after 

release, except in he'1 experiments in the Southwest. where the majority 

of the marked hatchery fish recpptured often were take out within J ween. 

The results of experiaents by n.rious indirlduala concerning "the 

com.pe.ratiTe e.f.ficienoy of fall and spring plantings of brook trout in. etreama 

ou be eumm.rised ae follows. Six investigator• in fiTe ditterent 1tatee 

(aee Table 6) found spring planting of legal-aized brook trout to be superior 



to tall planting by margina 'ftl")'i».g froa about 20 to 2,000 per ••--• Ia 

Spring Creek. Permeyl'n:riia• Trablq (l~} detmnin.ecl that peroentagea ot 

reoOTery frca tall plantings eoapared taTorably w1 th thoae obtained fra 

apriag plaDting. u.d intwre4 that Wintw oonditiona were utraely tavonble 

in that partieular atre&ll beoauae of the large amount ot epring water present. 

It ahould be pointed out, howffer• that a measurably gl"•t.' pvoatage ot 

apring•plaated brook tr-out w•• take than ot fall-planted brook trout eTeJJ. 

bl Trembley'• •tud.7• 

The atooking of legal-eised rainbow trout in atreams in the spring 

••• aoewd.ing to most reoor4•• pl'OTell to be a far sounder ma.nag••t 

prooMlU'e than f'all stocking ot this partioulu- speoi••• h llaaaaohua11tetta, 

Bew Mexico. IO!"th Carolina, and W.ehigan.1 recoveries o!' marked f11h trca 

apring planting• outnumbel"ed reooTel"iea from fall pl.tmtinga by ~ ratio ot 

fltoa 5 to 3621,:1. Oaly in Wiaeouin and Pwmaylflllia were the result• 

ratioally different. Sohneberger ud Williamson (1943) obtained reoovel"io 

of 30.5 per oent cm a spring planting and 45.4 par ect OJl a tall planting 

of rainbow trout on the Deereld.a iiT_.. ill 'Vfiaeonain. !hey remarbcl• 

however, that numerous a\1F'Yi vora traa the £all stocking wft'e in. poor 

oondition an4 were left at the •tream•14e by the angler■• Tr-amblq (19144) 

reoorded a recovery Gt 6o.o per o.-nt for •pring•plantect, legal-■ised 

rainbow trout as against a !,6.4 per cent recovery tor the .tall-planted 

tish from Spring Creek, Penn1ylvama..-a,u excellent reo0Tet7 tor~ tall 

planting, yet still about one-fourth less than for tho•• releaaed in tu 

spring of the year• Lord (1936} reported a reooTery ot e:-(.9 per cent 

from a fall planting of rai:ubow tr·out ir.a. a Vermont stream, but g&Te no 

oomparable date for apring plu:ting. 



.I.a will be nowd hca an inapeotion of Table 6. the re1ulta t.roa ~ 

planting• ot legal-aiaed brown. trout 1n the spring and tall are aoanbat 

at 'ft.l"ianee with those tor other epeoiee. In .Yaaaaohu'6ett•• leabit aa4 

Kitson (1937) tomid that fall planting• of thia speoiea were inferior to 

apring plantings by a ratio ot about J•l• In Michigan the oompariaOD waa 

foUl'ld to be 211 la faTOt ot apring planting in OD.e set of experiment•• and 

1.411 in another. Chamberlain (194J). in his eztenai-re work on all 81"1•• 

on the Pisgah laticm.al Foreat found the ratio to be about 1,1 tor spring 

and fall plantiD.ga ot legal brOWD trout. Trablq (1944) aeoured the 

beat results. •• fa, •• fall planting ia eonoeraed, trcm legal brOIIJl trout 

in. Spring Creek 1n PtaU117l'ftfd&. Hc-e the ratio ot recovet1•• et tall. 

plantri fiah to tho•• of spring-planted tiah 1n the angler•' oatoh n.a 

fo11114 to be slightly more than 1.2 to 1. 

In•• atream (laif'e RiTer) in. the Lake Superior draina.ge of .lliueaota, 

Smith and Saith (1944) tound tall planting■ of tagged adult 'brown vout 

were reonered at a rate of 1.4 per oent, while marked fiah planted 1a thAt 

spring were recaptured at a rate of 8.6 per oa.t. In a eouth•aten. 

Minneeota atream (Dusohee Creek) tagged brown trout releasee. 1n the f'all 

were recovered in the following eeaeon. at the rate ot 21.7 per ea.t, ad 

apl"ing plantings of similar numbers of tagged brown trout were reoaptvecl 

at the rate ot 28.0 per oent. The author• ascribed the exoellaat showing 

of the tall planting in Duaohee Creek to au abundant supply of apring 

•ter whioh kept the atreaa open during moat of the winter (!!:... !re,-.1:tley. 

19'.A). 

From. markig experimenta on. brown trout oonduoted in oonnect1on w1 th 

a random oreel oensue on the Ee.at Koy and Wiaeoy Creeks in Bew York• 



Beaoox (19144) reported the following reaultaa for £al:'.. planting. a 

reooT.-y of 7 .35 to 8. 73 per oe:a:tJ for spring planting, a reoOTery ot 

1.19 to 5.81 per oent. Heaom: also mentioned that in both season.a in 

whioh the oreel omau• •• eonduotecl that the moat recently planted i'ish 

were not the tirat to be 1'41111.0Tecl by angling. 

Ii •houlcl be mentioned that not all of the experill.ents s\llm'llarised 

in Ta.bl• 6 ha.Te been conducted in a a1milar manner. The reader wno 

studies the varioua repO?'ts listed will note that in certain ot the 

experiments more fish were planted. in the spring, or more in the .tall• or 

tllat the f1ah planted at cm.• aeaaon were of a much greater ••.rage size 

than thoae planted at another •••=• Differenoee in ai&e frequently 

oan be attributed to the ta.et that tiah of the same atook'Wlll be slightl7 

larger in the spring o:f the yee.r than during the pree•d~ tall. It ia 

the author•• belief. however, that equal n.W11bers or f1ah et approximately 

the same siae planted at the various aeaaana will give the moat reliable 

oom.pariaon o.f recovery pereentag••• It baa been. DO'ted tor cample (11aua4 

an4 Shetter. 1941, Ge•• 19ie2) that -uer ;plu.tinga ott• will yield 

higher per•ea.tagea of reonery to the angler, than will la:rger plantinga. 

It ia not impossible that the size of the planting influenced the results 

o£ Xzoambley in Pam1ylTania and. ot B•ooz in lew York where unequal JlUUVI 

of fish were etooked in the &pring and tall. In the !iew Yor'!t nperbumta 

fra two to four times aa. many arked fiah were rel••e4 in the spring aa 

in the tall, while in Pannaylftnia oonaiderabl7 more ma?'ked fish were 

planted in the .fall than in the spring. 

The work ot Keles (1937), although conducted on eoho salmon fingerlillg•• 

s11ggeata that siae at time of release may be an important faotor in the 

avvival to maturity. He released two lota of ma.zoked ooho fingerling• 



froa the aaae hatoh. One lot meaail?'ed 1 7/6 inch•• (anrage length) in 

Illy 19;4J the other averaged 4 inoh•• 1n llovanbeJ" 1934. The proportion 

of large fish to small f'iah later rfklov&red as adults 111&& 65 to l. Sin" 

the trouts and saliacma are oloaely related• it ia ut unreaaonable to 

hold that peroanta.gea of roooTery might be affected by a great ftriatioe 

1n aTer&ge sue between a group of trout planted in the fall and another 

gl"Ollf releaaeci in the •pring • 

.Aaother ta.etor that -1 af:teot the validity ot the compariaon ot 

resulta rec01"ded by different workera has been the n.riaticm in the legal 

size re trout in the states where the experiments were conduoted. 

Aeeoriing to a •'U'JIDDU'Y published by _Ou_td_o_or_ ,!::!!!. 1a .A.pril 1938, two ot 

the state• (Oalifornia, Minneaota) ha.cl no legal lengthJ eeven stat.a 

(»ew Me:doo, llorth Oarolina., Penna;rlvani.a, Connecticut, Masaaohuaett.a, 

lew Hampshire, and Vermont) bad a 6-inoh eize limit, while tiTe atatea 

(.111.ohigan, Wisoonsin, Nn- York,. !enneasee., and Ariaona) require4 angler• 

to release trout undel" 7 1nehe•• In north Carolina. rainbow trout an4 

brown trout were protected up to a aise ot 8 inches., but brook trout were 

legal at 6 illchea. Some variation in percentages of recovery aight be 

expected between trout planted at ebe• or 6., 7 • and 8 inch••• 

Although comparatively poor results (h tenna of t1ah later oreelH 

by the angler) have been noted i'Tom fall planting■ in atreama, good to 

excellent peroente.gea of survival have been recorded when lega.J ... aiaed 

trout have bean released in lites where conditions are favorable t~ their 

establishment. fable 7 presents a brief mummary ot results obtained bf 

anen inTeetigator1 in four different looalitiee. Very goot reoOTeriea 

ot (27.0 to 56.7 per cent) baTe been o~eerved. tor adult brook trout and. 



Table 7 .-Peroentage• ot recovery obtained by angler• · trom. planting• of legal- and near

legal-aiaed trout in lake■ and pond• at varioaa aeaaona ot the year in varioll■ looalitiea. 

.Author and. 
publ1oatioa 
date 

State 
Speoiea ot 
trout lit. 

eriaent 

Beabit &Bd Jlaaaaohwaetta BrOIOl 
Kitson. 1937 Rainbow 

Shetter aacl lliobigaa 
Baaaard, 1941 

Shetter, Jliohipa 
present atudy 

lfeedbaa, 19Y/ California 

Beedham and California 
Sumner, 19142 

CalU'ornia 

New York 

Brook 

Rainbow 

Brook 

Rainbow 

Rainbow 
ancl 
Ounaniohe ~/ 

2 
2 

6 

8 

1 

1 

5 

• 

6-10 

.J. ATerage percentage ot recovery tram aevei,a.l experiments. 

* Range 1n peroen.tagea ot reooT8l"y tram 1naral experilaenta. 

••• 

••• • •• 

••• • •• 

••• • •• 

••• 

'1 Eatimated tram a eample of the oatoh taken at one boat landing on June Lake. 

~ Salao aalar ••ba.10 

"'. Data :f"rca Ina'hitu'l:e For Fiaheriea Reaearoh Report 1848 (unpublished). 

••• 
••• 

••• 

• •• 

type ot 
:mark 

Method of 
oolleoting 
data 

hll.7 tag Voluntary 
Belly tag 

tag and 
till-olip 

fag ad. 
fia-elip 

Pin-olip 

Fin-elip 

Creel eaaua 
anc1 nluatary 

Partial an4 
eaaplete oreel ..... 

Creel oen.a11• 

or .. 1 oenau 

I 

Inoamplete ~ 
creel oenaua 

Jl'ot marke4 CrMl oen.■UII 



rainbCJw tro•t planted 1n lake• in the tall ot the y-.r. It waa noted 1a 

&a.at Fish Lake 1n Michigan that the 8UM'i n.l to the orffl wa• higher tor 

spring.planted brook trout than tor fall-planted tiah -- nen though the 

•uni Till ot the fall-planted tiah waa good. Whether or not spring planting■ 

would giTe yield.a aq higher than thoae listed tor oert.a1n_ of the tall 

plantings ill Table 7 will haTe to be determined by turther nperiaentation. 

It the eoat ot carrying auoh tiah in hatchery pond.a O"f'er the winter i• 

exoeH1T•• then the laltea should be stocked 1n the fall. 

Iu •h• only experiment wi4oh 1nT01Ted the releaee ot brown ti,.out 

in ponds, lieabit and Kitson (19'7) foun.d that spring releases yielde4 

twioe aa Jll&D1' fish to the angler as fall planting■• 

!he release ot brook trout a.ml rainbow trout in lakes during the 

open season in 1.iiohigan and California g&Te yield.a varying trca 17.3 to 

52.6 per oeat ot the number planted. 

Poasible oauee• ot 11.0rt.ality among fall.planted adult trout in atr8UIII 

The higher aurTiffl to the ereel ot apring awl open-aeason planting■ 

of legal-sized fish released in atreame bas not been determin~ nor explained 

by an, worker. as yet. Same poHible oontributiDg taotora are diaoua■ecl 

1n the following ~ragrapu. 

The T&Z'iatioa in reaultaobtained troa plantings in lake• ancl streau 

suggests that the enrtron:mmt in winter is not as fa.Torable tor trout in 

atreau as in lake■ • Frc:m thi■ one might inter that if streams canta.ine4 

aore deep. quiet pools (approaching lake oonditiona). aurTival of tall 

planting• to the following spring would be better. 

So tar as b mown. oannibalism. 11 not an important factor in the 
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surTi:n.l ot legal-sized trout. Although many ot the lakes oontained some 

large trout when the experillental plantings were made• the peroentage o~ 

au.r'Yi:n~l ot fall plantings in lakes has bee JBUOh higher than in streams. 

frout resident in atreama probably are subject to a larger amount 
are 

ot predation by bird■ and mammala in winter than those which liTe in lake■ , 

amoe most lakea are cleeper and will treexe OTer. In s8T8re winter•• 

atr .... inhabiting m.erganaera are known -to aceoat tor a part ot the OTer

winter loaaee, and 1n aom.e looalitiea mink and otter..,.,. cause some loHe 

Competition tor available f'ood aud apaoe apparctly is an import.mt 

taotor in determining the auooeea or a tall planting. In Hiohigaa, creel 

oenauaea indicate that the majority ot streams awdied to date haw 

moderately large populatiOIUI of naturally epawaed trout. a.a prOTed by the 

relatively l• percentage ot the total oa.teh made up or marked hatcheJ7 

fish. In these &Wile streams, recovery peroen.tagea cm tall plantings ot 

trout have been low (Shetter and Hauard, 194].}. In oertain streams of 

Bew York (Heacox. 1944). Pennsylvania (Trembley, 19144), and North Carolina 

(OhamberlainJ 1943) oreel oensua or other report• indicate that the DAtiTe 

trout population• are small, since ao or more per 0E111t or the total oatoh 

has been obaerved to ocm.siat ot marked hatchery-reared. trout. These aaae 

etr--.a are among those reported to furnish a good. surn:ftl of tall• 

planted tiah. The lack ot com.petition from mturally reared fish •1 be 

the explanation for the much better survival of tall plantings in such 

localities. 

The etfeot of flooda eauaed by oloudburst1 or sudden. spring th&wa 

should be giTcm more oonaideration as a factor in the reduction of the 

llUlllber of oatohahle trout. That a flood caused bJ' a oloudburat can 

eliainate enti~ly a fall planting of brook trout baa been reoorded b7 



CbmbvlaiD (1943)• Further nidenoe on the snere ettect ot tloocla •• 

g1Ten by Smith and Smith (19J44,). The peroatag•• of recovery on opea

aeascm. plantings of tagged brook trout and.brown trout in Duaohee Creek• 

Minnesota., were 5.0 u.d 9.6 respMtinl7. Xhe authora atated. that the 

planting■ were followed by a he&'YJ' floocl. 1'h.e unsuitable ocm4it1oaa 

brought about•• a result of the high water probably aoocnmted. tor the 

oaparatively- low perot1n't!,gea ot reeOTery from thia open.-aeaaon pl.anting. 

Pall plantings would be ~ore likely to be atteoted by flood• than other 

plantings because of the relationship between the time of relea••• the 

u■ual time of flood.. and the opening of the fishing aeasoa. It is no't 

impossible that ma».y trout :f'rom. releaaea made at any aeaaon are loat 

when tlaah flood.a oecur and carry fish fr0111 good trout h&bitata into the 

low• reaehea of atream.a where temperature or other oon.ditiona are not 

suitable., or where a large populati011. of predacious tilh rea14••• 

Ia all probability., all the i'aotora jut mentioned contribute to 

the deoimatioa of an autuai release. !he net result is usually a oom.paratively 

mall number of legal fish remaining tor the angler. 1'he apring and opa.

aeaaon planting• have been more sueceaafui probably beoause there was leas 

time for nat~l oatastrophH to operate on the f'ieh before they were 

subjected to angling. 

Conclusion■ 

Frmi an analysis of idle reaulta ot marking cperimenta oond.ucted in 

ltiehigan and in l1Wlleroua other localities throughout the Unitecl States 

'to determine the proper season at which to release trout of legal size, 

the toll~ ooncluaiona appear to be warran'tecla 

1. Ia the planting of brook trout and rainbow trout., 6 inches or 

••• long• iB atreau aignii'ieantly larger percentages of survival to 
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the oreel ha:ye been noted ia the majority of experimea.t■ tor spring and 

opa-■eaaon plantings. Where i'all planting• ot these apeeiea han ehown 

returna alao■t aa good. as spring planting• (Penneybania), the inve■tigatoJ' 

a■eribed the better-than-&T...,ge aurrlftl or the f'all planting• to aa 

abadant 1upply ot spring water which ameliorate<l DGJ"llal wiater ocm.ditiou 

1n the atreama ia quatim. 

2. It ia auggeated. 'b)r the experiments involTing brown trout ot legal 

aize, both in W.ohigan u.d elanhere, that th11 apeoiea, when plaated. in 

■tr9UIII, •••• to auniTe winter oondit1ou better than 4o brook trout 

and rainbow trout. In aome looalitiea tall plantings of brown trout 

apparctly yield aa many or more tiah to the angler as spring plantinga 

ot aildlar number• of tiah. The looalitiea where tall planting• g&Te 

as good or better results than spring releases, hacl either an exoellent 
• 

spring-water supply (Spring Creek., Pem11ybuii&J Duehee Creek, Minneaota) 

or a Ter7 low population of native trout (East JCoy and Winey Oreelal., I• 

YorkJ South Milla Creek, Borth Carolina). In the Michigan experimeat■ 

with brown trout, troa l 1/2 to 2 apring-plaated fish were reoOYered tor 

"'917 fall-planted tiah. It ia of interest to note that the percentage• 

ot recovery of planting• ot brown trout at a:n.7 •••on we:re the lowest tor 

any of the three apeoiea. 

3. The cazory-o-rer to subsequent eeaaona following the tirat eeaaon 

ot aftilability- (although alwa.ya Dall)•• noted to be the greater tor 

aprillg-planted fish in Michigan., Pennayl"fllDia, aud J1ew York, despite the 

ftrianoe 1n reaulta during the firat eeaaon of availability. The taot 

that tall plantil'lg• showed the higher percentage of oarry-O"f'er pa.at the 

tirat •••on ot anilability in Chamberlain'• n:perimenta in »orth Carolina 

po■•iblywaa a result of the former Forest Servioe polioy ot oloaing 



anwal of the experimental streaaa tor 1 or 2 ye&l"I in wery 5. 

4- A.a tar a• ea.a be determined tr• the data at hand• neither •apot• 

not •'boat• planting haa demonat.r&ted any great aup•riority c,ver the other 

ill rel•••• :macl• in the tall or in the spring before the aeaacm opeu. 1'he 

relatin merit• of the two methods ahould be teated on p1-atinga of •keeper• 

trout in atreama cwring the open •••on• 

5. In Jliohigu. trout at.reau, the 1942 data 1nd1oated that 85 per 

oent or more ot the planted trout that were recaptured were taken withill 

10 ml•• ot the locali't7 of releaae, and that f'rca 45 to 90 per ••t were 

taken. within 3 mile• of' the point of rel•••• Brook trout planted either 

1a the apring or the tall bad a alight tend.enoy to JD.OTe 4ownatz-Elalll traa 

3 to 10 mil••• J. greater percentage of rainbow trout tended to JIOT8 

OTel" 10 mil•• in a doa.atreaa direot1o:a. Brown 'trout were the least 

aigrato17 of any of the tiah during the 1942 work. 

6. Reaul ts troa creel oenau1•• end :markiag experiaenta on lake• 

suitable for trout 1n Michigan and elanhere have prnm that troa 1~ 

to 88 per oa:t ot f'all-plaJ:rted brook trout and rainbow trout rill be 

re:m.oTed by angling in following aeaacm.••. ,a :muoh better return to the 

angler than has been tound for tall planting■ in stream.a. The worat 

tea'ture of ■uoh a managa.ent program.. at l••t in lliohigan• ia th& t u 

aTerage ot about 90 per cent ot the aeaaan'• oatoh on these trout lake• 

is r811l()Ted during the first 2 weeka ot the open sea.eon by a Tery ,mall 

percentage ot the total number ot anglers who use the lake. Thia ait-.tioa 

require■ oorreotiOJ1• either by lowering the oreel limit on 1uoh •tc-■• 

or by epeoi&l regulatiaas. or other mean•• 

7. The following poaeible ezplanationa were adnnoecl tor the failure 
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ot tall planting• 1n etreame to furniah good fishing 1n .tollowiug •••out 
•• Laek ot suitable habitat in atreuu1 1n WiJlter. 

b. Preclation by bircla and. annals. 

•• Competition between tall-pla.n.ted trout and natiTe trout tor 

food au •pa••· 
cl. Loaaee of unkncnm •gn.itide cauaed by flood•• 

a. It would appear that the proper time to plant legal-eised trout 

••• 1a genql. 'bHD. cl-.onetratecl adequately to be in the spring or 

during the open eeason. The studiea ot various workere have prawn too• 

that better return.a to the angler oam.e from releasee ot adult tiah rather 

than tr7 or tingerlinga. If it is a■aum.ed that planting legal.aized trout 

1• a jwstitiable procedure. the question• to be answered in the tuture, 

it n u-e to utili&o th••• legal trout t~ the higheat degree are a1 

tollow11 

a. Whioh streams and lakes are to be planted• and with what apeoieet 

b. llbat le the fishing prnave'l 

I. What is the approximate pepula.tion of wild trout! 

The first question haa been, and is being answered by lake and etreaa 

aurTeye in a J1W11ber of atatea. 

!he eeoond questi011 oan be an11rered only b;y aoeurate oreel-oenawa 

atucli••• which are (OI' were before the war) pureued with Tigor in 

maerou 1tatea a.n4 area,. A eam.pling teolmique 11 needed W'hioh i• 

ra■onably aoourat•• yet whioh ia inspenain in oompariaon with the 

1:a.tenaive or •complete• type of creel cen■us. It will be financially 

impoaaible to OOTfJJ." the major trout ■ti-ea.ma of any of the larger atatea 

by the present intena1Te creel-oenaua method.a. Some method ~ mee.auring 

angling preasure and total catch muat be d.evieed., hcnrever. if the danger 



ot nvatoottng la 1D be uo14e4. !be 1tul.1•• of CMIIHl'l&ia (1~) • 

tu Plapll htlaal l'Ol"nt hnd11l u esoellmat aDple of how -.ailJ' 1dMt 

~ upuiv ot a ,tr ...... , 'be ai•~ 

!he thiri q11ea'\1on i• a ohallenp to 'the tie14 lzrffntcatera• · 8-

JPoer••• baa •M• •4e ta reeeut 7-.ra through tllAt ttn-el.,._t et tile 

el"1irie •uoom• <•••11• 1~) tor ... 1a •~ ,-,111at1 .. .t 
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