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f\SH LH\i ~s,o~, 
.l oomplete oenaua ot ti1h1Dg on 4.8 mil•• of the Pigeon lU.Ter, 

together w1'th population eatinatea ma4e at the end of th• open 

•••••• •de po1aible an aoourate evaluation ot th• 71•14 an4 

aurrtval ot ope.season plan.ting■ of bateher7 trout. Fiahing 

intenaity 1n ilhia reaearoh area tor three yeara &'Vff&ged. 2,414 4&111 

trips per year whioh •• equi•lent to 278 houra ot fishing effort 

per aere per year. Beo1d.om ill whioh batoh•l'J' fish wre plan.w4 

attraotecl about three id.•• a• mueh tiah:I.Bg aa 414 the vnplu.iit4 

••ottma. 

Fiah:1ng quality, Maaured bJ' the oatoh per hour per tiahmg 

v1p, •• generall7 poor tor na,iff tiall, averaging 1••• than l tiah 

tor 5 houri of ettort. Jfatoher7 t11h ad.e up about 70 peroant ot 

th• total oawh tor the three 19an. 



Planting trout fra a live-orate a tn at a tm ( ■oatwr 

planting) 414 not Fcmt te be aclvantapoua owr the prae1doe of 

lilleratu.g large mabera of fiah 1D. cm• bole (■pe15 plant1Dg). Trnt 

"1lat bad 'been ••t'ter pla'W ti4 aot ••tribute to the eatu. tor a 

lenger ,-riot ot ttu. an4 na~-4 ill t ... r •--••hl t!ahbag 

trip■• 1'llal- tow.l t:lab N'hr&N w angler■• ancl ■ligb.tlJ' twtV angler■ 

eharizag ta -. total oateh. Bowver. the pn.eti• ot Mk\ng aewral 

planti.np • 4!ftereat date■• a tew ti■h at a tm. prne4 to be 

1ueN■1tu1 111 perm:tting ..-e in41Tid.ual u.gler1 to •hare ta•• 
•'ll•b. 

.llthoug)l 4.500 lep.1-aiari trout wre plated eaoh par. 

a'bou, llalt of '11M t11hiag trip■ WJ"e llllSuooeHtul. Lbd tlllg the 

da:t.17 oateh • 5 v•ll'ls• iutea4 of 15. ticl wr:r little to re4u• 

'11M ,-oa.tage of 1m1ueoe1■tul uglera. hl'tbtr n4uo1dcm to 2 tlah 

per da7 1....,.., •• m■uoe■atuJ. ti■htng trip1 to J6 ,-rNn:~. 

Planting• of rdllNW vout ant 'brook •out p.Te _. llidl• 

reiNrna to the ti■ml'Mll ilbaa 414 eqal al11111'ter• ot brna vm. 

lainl,• vnt &1•• 1urf'1Te4 lftr winter to auoea■lw aea••• a■ 
well a■ 414 brom trout, al~ ill laoth apee:lea •••• Talue1..,. 

1••• itl&a 10 per••'• Onr-wia•r a'Ul'Tiftl ot ltreok trout •• l••• 
than , :pereent. rm-•llpped. vout wr• nocrnrecl b7 ti■bffMa _.. 

l'eadJ.17 1lbu. thoae whl•h. •re jaw-tagged. !hi• •• e1peo1all7 appal'e.n:t 

Aul"Sng the tiraiJ wek tolltnd.Bg plu.tiag. 

l&SD'bn 111'ou1s aud. brook tzoeut. planted. whc awr tapera••• 

wre below 50• "•• ahibitecl u. 1-cllate d.awnatrema iao"NJIIU.11• with 

'11.e •3or1 'tf of th• reoanrie■ bemg takm •neral mil•• bel• illw 

plaating eite. PlantlDge ad.• when water taporawn1 wr• abOft 50• r. 
•bon4 w-q lit-Ille ....,._nil. wiirh 1she ajori'by et the tiah being 

reoanred witbin 1 ail• ot 1;Jw plautSDg ■it.. 

ii 



lagal-•i&d wou:, brOWill u.4 rat».'b• trout. planted ln a 11Na 

aubjeow4 ._ ••"'7 ttahmg pr•••ve, eea"bribu11i11 "• isha a'kh tor a 

relatifflJ alutn time. ll'oOlt trod WN eaq;l•tW .. ts ••11171 aly 
' 

4 per..,_,. et •• neonriea wre taka after .lao daJI ot llber\7,. 'for 

wwa trn• ad raialtow trod "he• "falwa •n 26 pere•11 aall/ II 

,-.._t, reapee'1wl,.. na. all et tbe plantinp tiler••• a •--i4era'ble 

maplau.et 1••• an.4 thia loaa waa grea,en .._ pOCIP eellil1dau 

t• ezple1tat1cm 'b7 agler1 pNftilN ff91' the mS:111.al 20 to 40 ._JS 

tollning planting. 

Plaatmg large allliben ot ha"Nl\er." tia (11p to 431 ••ut pr 

aile) appareatl7 ha4 ae etteet ,ape th• ••h et wil.4 tieh la ti. 

.-.... Jlthollg,11 th• eatoll per llov of the plaDW trout 111.--..d 

grea1Jl7 at 1rh8 tS. ot plantmg, tbAt N1T•apa.41Dg ••kl.7 ea1Ju.­

P•-hoe •• tor * wll4 wout ah_.4 •• 1-uh •Ol"l'•latl-. 

lpm•" plu ,,..., • ...,.., gqertJ.l.J •re more .tt•otlw 

:bl u.kldag •out ln 1J1Mt :Plge• tiffl" 1dla1l wen tliea • J111oellanena 

baits. Jlonftr, this •• d.ue alaoat en~elJ to •• ,..., .• ,n,... 
et batfh-, wout ilaJma by peraau uing ._..., or ■ptuera ,11111 

WOZ'JII, an4 •• in lplte ot 'lh• IIU'lr:N npel"t.-1-ty ot tliea tr tlJ 

tiaheninl 1n •toldng wl.14 .,_.. 

111 
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By 

Edwin L. Cooper 

Introduotion 

In April, 1949, the Pigeon River Xrout Research Area n.s establiahed 

on the site ot the State Forest Head.quarters, 13 miles east ot the tOll'IJ. 

ot Vanderbilt in Otsego County. Here, a portion ot the Pigeon River 4.8 

miles in length was set aside tor detailed studies ot the lite history 

and mnagemat et the three apeeies of trout oommon to :Michigan. !he 

present report is a B'QIIBDal"J of the principal reaulta ot investigations 

m plantings ot legal-sized hatchery trout completed during the first 

three years of operation at the station. 

The 4.8 miles of stream im.der experimental control have been 

arbitrarily divided into four convenient fishing sections ot approacimately 

equal length (Figure 1). Weirs or other barriers to m.nement are not 

present within the research area. 'fhe lower section (A) supports a 

poor native population ot trout ccmpared to the other aeetic:m.s, although 

the physioal f'eaturea ot the stream sections, except for miaor difference• 

in temperatures, are quite similar (Table 1). Native brook trout outnumber 

brotm trout in. the stream about 3 to 1, and native rainbow trout are 

rarely encountered. 

A permit-1:ype of' oreel oenaus was operated on the experimental waters 
\,_/; 

:-) during the three years. Each fisherman was required by Oonsern.tion 
; ; 

Commission order to register at a oheck:ing station (headquarters) to 

obtain a daily permit. At the close ot fishing in a particular notion 
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of the aveu.. the angler 1111.a reqUU'N to retwll hil. pend t to t» 

ebNkiag ■tat1cm &114 repon hi.I tiehiag •uoo•••• .A. general williap•• 

cm tbe part ot the pu'bl1o to eu'bmi t to this progn.a pr0Ti4e4 a wr, 

oomplete and aonrate ?"eooz-cl ot 1dle rea11l.te ot fishing. Bo •harp 

•• •de tor a pel'lld.t an4 a pvea onld. fl•h 1Jt. aa lml1' •••~--

et the etreu. a1 he wllhe4 'b7 INVUg ad.dit1onal pel"Jllita. 

Puhtag luteui v 

Pilhb.g 111:teuitJ' Sa th• cper1mn.1al •ter1 tar ilbe three ,-r• 

average4 a.!&JJ. dail7 tripa per -,.az (!able I). fhi1 •• equiftleais 

to 100 f11hing trip• per aen ,-r ~ or r,a houzoa per aero per ,-z. 

!h• •••tiou 1n 'llhleh hatober:, t11h were plu.-4 (leotiona B ad. e) 

aim"aeted. m.ere tiehel'Jlln tbaa 414 the ,aplanted. HotlouJ 155 tiaJIJ.nc 

wipa per aen per ,-ar 'to 52 per aon per '1fl&r• :re1peettw17. !lMt 

Mjori'7 ot tb.e tilhiag •• clone a welt en41 and holidays• wl._ 
S&'AN&'1" a4 Suadap alau aeocnmll:blg tor a'tlcnat halt ot 111• t11lltag. 

NJ.7 u.4 A.ugu, ann.ge4 , ... r tiaheNIII per da7 tbaa 414 111.7, ha• 

an4 September. 

About 1.200 d.lttereat intiT1dual1 f11heti in the area 4uring eaob. 

ot the thrN aeaacma. ot the• ln41T14tda, wo-thil'u tioe4 ml7 

••• about 95 perNat t11hecl 1••• tbul 5 times and. cml.7 abollt 2 

peroent tlabecl 10 or JIIOl'e tiJII■ 4ving the ■easoa. 

le■14eaee ot anglen 

fh.e re■iuaoe ot angler■ who t1■hed. the Pigeon liTer •• 1alnala•4 

tor the three ,-ar,. Iil general, areaa ot the atate with high,.,.,_ 

la1d.GU unai V turmabed large aa'berl et fi1bermn. fh• leoal 

oouav (OtHgo) -· well reprennte4, 'but not oountiel 111111.ediatelJ' 
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Table 2.-Fiahing tnwnsit}r et 4-8 miles ot the Pl&e• lliT•r• 

·-·-· ot 1~9. 1950 ... 19':t' 

-......... of t11hiJ:lg tripe 

fot&l lt.nr• 

total h.olll'• 

1221 

,,_,.r of t':labiag tripa 

foiial Jlo'UJ'a 

1916 to 1111 Sn•l•ln 

lua'Nr et t1ahmg v1,a 

tnal hnn 

A:nn.a- tr1p1 per aon ,.. .,..,. 
J.nrage hov• per ••r• ., .. .,.,. 

'·" 5.90 

151.6 

'ti leoti.ou 1D whioh hatobe17 trout wre plan:wd. 

,.,, 

616 

1,, .• 
2"18.0 



adjacent. There was an almost comp).ete le.ck of fishermen from the 

Upper Peninsula, but there wre anglers from nearly all (58 out of 

•'I 
~f the counties from the Lower Peninsula. 

Out-of-state anglers comprised about 10 percent of the total. 

Ohio predominated over all other ■tates followed by Indiana ,and 

lllinois. During the three years, fishermen 1'9ra recorded from 23 

different states and the provinee of llanitoba. 

Indio•• ot fishing quality 

It has been oustomary 1n oreel oensua studies to use the number 

ot fish oaught per hour of fishing: as the criterion in comparing the 

quality of fishing success. When this index is uaed to oompare 

samples of the same type of fishing, it is probably the best index 

that 'W9 have. However, most inTestigatora have tailed to analyse 

the data by well-known atatistioal prooedurea which would enable 

them to evaluate the aignifieanoe of dii'ferenees in fishing quality. 

The ,mit of fishing quality used in this report is the oatoh 

per hour per fishing trip. The statistical tools employed have been 

limited to the :mean and the standard error of the mean. All fishing · 

trip■ ha'VfJ been uaed in the computation ot these statistio■• nen 

thoug,h inolusion of the unsucoeastul trips result& :In highly skewecl 

distribution ot oatoh-per-hour-per-angler Talues. An additional 

:Index ot fishing quality used 1a the percentage ot suooeastul tithing 

trip■ (i.e •• oatohing at least l legal trout). Theae value■ are 

usually given in conjunction with the mean oatoh per hour per angler. 

The fishing quality in different sections of the Pigeon River 

has been eummari1ed tor the three-year period, 1949 to 1951 (Table 3). 

Fish from hatohery plantin, and naturally spawned f'ish, have been 

/\ tabulated separately. The ditterenoes in fishing quality ot hatohery 



Table ;.-Fishing quality in the Pigeon River, 1949 to 1951 inolusive~ tor brook, brown and rainbow 'trout oombined 

Stream aeotion and Year and eouroe et 1.ro,n 
fishing atatia'bioa 1~9 1950 l~l 

Hatchery Wild Batohery Wllcl Batohe17 Wild 

Seoticm .A 

Mean •teh per hour 0.125 0.161 o.;;1 0.135 o.11a4 0.259 
Standard vror of mean 0.018 0,021 0.032 0.016 0.021 0.029 
Percent suocesaf'ul tiahing tripa 22.3 23.a 36.9 24.6 ao.4 ,1., 

Seotian s'v/ 
Mean oatoh per hour 0.334 0.095 o.6SO o.124 0.691+ 0.123 
Standard error ot mean o.024 0.009 o.o47 0.012 o.ot,a 0.009 
Peroent auooeaatul fishing tripa 40.1 19.2 ~-9 20.s lc,7 19.9 

Seotian W I 
-.J 

Mean •'toh per hour o.2f1{ 0.135 o.488 0.181 0.760 o.024 I 

Standard vror ot mean o.tEO 0.011 o.cii2 0.014 0.0,3 o.oos 
.Peromt auooea■tul f'1shing tripe ;9.7 21.s 41.4 30.5 62.4 4.0 

Seetion D 

Mean oatoh per hoUI" o.c.25 o.;o6 0.030 0.328 0.036 o.o6e 
Standard error of JDNll o.oo6 o.028 o.d~ 0.030 0.009 0.013 
.Percent auooesatul fishing trips 6.6 40.9 7.5 ;a.5 7.2 13,4 

All aeotiona 

Mean ea toh per hour o.21.c4 0.150 o,441 0,180 0.581 0.101 
S trmdard error ot mean 0.012 0.007 0.023 o.ooa 0,022 o.oo6 
.Percent auooeaa.t'ul :tishin1 'liriJi! ~-' 26.1 26,6 !Z~ 44.~ :!i!!t 

't./ Planted aeotiana. 
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ttah 'betwea ••-1cm• an.4 •--• 19ar1 are tiaouaaed below. !be u-. 
tor the w114 flab indioa.te4 a rather ■table ttahery d.uriag tbe 'hr• 

para. Iha ea-t;ol1 an4 rate ot exploita~icm an Ter, 11:1■1 lar tor the 

~ ■pee1•• fr• ,war to 79ar • 'ba 'brook 'tircnn wre marlmd.17 euier to 

ezploit tbul 'brna -tro,n. !he cop m ti1Jung q-.U.t)- 1D 19';1 tor 

Seniau C &114 D w.a 4ue m gr•' pan i;o 1;he eb&Dge iD. fi8h NgalatiCIIII 

froa a 7•11loll mhd-- ■:l&e lbd:t to a 9-tnoll a1mma ala• Ual'IJ. DI 

t'b.eae aenlcma the dail7 U.m.t 1n 19';1 •• alao re4""4 fr• 15 per-, 

to 2 per UJ'• 

ll"ook: trouts outaaben4 wan vo\11; in the oa.toh abov.t 3 te 1. '!he 

N■iclal tall pop11latlcm. of 1egal-■i&e4 tiah laae4 • populatt.Oll eatiatea 

with eleotrotiahing un•••• •• eaapoaec1 of abm 3 lrom trout to 1 llreok: 

vo,n. Gil the whole. tilb.ing tor w114 trout•• poor. aTV&ging l••• tllaa 

l ttah tor 5 how• ot effort. rt; 1a 'belien4 idla'IJ thia,.. clue • the 

JI.-TJ" au.•1 tiahiag pNl■lll'e aa4 &110 to 1dle 4ep1.,._4 ••4114• ot "1le 

utlTe vnt popula'l;tca. 

O,.••••• plULi;ilap of legal-ai&d 1irm 

'for the pan leTer&l 79ar1 in lliohigan. apba1i1 baa been plaoe4 cm. 

-. ■uppleamtal planting of legal-ai&ed. trout. jut 'before and tlwlag 

the open ••••• the nnlta ot J1D7 apedamta in Jlloldgan an4 elanllere 

im'olving upel'imental plulting■ ot thia Jdn4 ban alreaq 'bea pu'bllthed.. 

!be preaen, 411ouaa1cm 11 a ooat!aa'IJ:L•• ta 'bhi1 •••• of preT101II 

expermau <•••ard. ad. am--.r. 1939• Shetter act Busard., 1Si1J,, Bhntw. 

1947). :ft• ohiet •l• U.ea 1D the _.. aoouraile ereel oeuua 4&• 

elrta:lnecl. tbrougll the ocnp11l•Ol'7 permit 17etea and. tlw poaa:l.bilit)- of 

e1t1:Mt!ng Nliaal population■ by elN'Wot1aJwag dnioea. Sae of 1me 

oonel•icma reaohed in prnio• •1nul1•• are mtenable !II the 11c)rt; ~ 

preaat Jmowledp • bub bl general there ii goo4 agre--.t b•'1re• ... _.. 



_,_ 
ahdi•• and. prffioua data publi1he4 'be~ traa Jliohigaa and tr• otller 

••••• A good re'Vin of previou lnnatigaticm.1 innlving legal-•1•" 

vout planting• 1■ gi"ND 'bJ" Sbnter (19'+7). 

Campariaa ef plaating mnboda 

Dl the past there •• be• MOil pu1'11o .-1'1oia et tile Jlll'l:hofll 

ot •apot planting• l•p.1 vout, :1..e., li)en.tiDg large n-.bera ot tie 

1n •• part et "h• 1"1-eaa. lb• objeotlcma baT• been tbat tb.11 '11?• et 

plmH.ng •d• t:l■hing toe •17 ul4 too artitleial, an4 ,bat eul7 a t• 

per■-- 'benet1••4 trea tu plan:1stnp. !o •••wran 1rh1I vlttoi■a, •U.4 

or oilherw1••• JU.oldgaa Ila■ 4evelope4 m.ethodl at ••'\terlng 'llh• tiah u 

11'14•17 a■. po■■lltle O'N:r 1dl• ..... , u-.117 fr• a 'beat -- lift nlll 

or tr• a portable ltw erate. A group et preU■lnal"J' aperS..• 

(Shetter, 1947) ••d.uo"-4 'i• nalate ntvu tl'oa ._ ho type■ et 

plan'lsiagl eould. not .__. ..... &111' amntac• d •••• plan'tllng .,.. 

lpcrls plaat1Dg. 

Dul'ing 1~9 and 19.50, eq-.J. •--r• ot JtatohH7 tlah wre atoelce4 

Sa the ezper1mante.l area• ot the Pigeon lU.nr by both m.etb.041, and the 

Nlvl i;a fl'• the 1'1ro tn•• ot planting were ••pared.. Combiabg •• 

return■ tra all three ■peeiea of vm, aore tiah •re reeowrecl traa 

the 1pot-plan1Nt4 tilh tbaa the ■oatter-planted ft1h1 ■pot plant■ Naulte4 

1n a gl'eater maber ot 1ueoe■1tu1 tithing trip• t;baa 414 aeatter ,1an1'•• 

u4 the nuaber of _diftereat aagler1 who benetit'Hd frOIL 1tle 1n planting 

•thou n• allle•'b equal (!able J.,). 

!rout 1'iba:15 ba4 been ••t1Jer-,la.1Ntd. did not eontribuu to 'Che oaw!I 

tor a longer period ot timlt than .u.• apot-plante4 trout. A.a ia ■hoe 

1M1•, 'bh• rate at whieh plantinp wre upletefl •• •re upenant c 

the apeo1•• ot trout thaa an the mdho4 et planting. 



• u.,. 

la'bl• 4.-a.1&t:l.oaah1J lNt:\W• 1111ttb.04 ot pll:Jl~g lega1-ai&e4 

trout au r•tun.• to ¥4ff.1, ... 

• _,,.,. ot ••••••hl ,. J«'6 ftllltag tripl 5'I 
l ... l' et Uftwea .. aagl•N 

•baring ...... '1Yi al m 

JtJo 

!!2 

1" •• et • ~•• •••--• a w'llal .t 1a,,5eo •o'd ..;,: plaW ta 

appr«d:llat.17 2.:, llll•• flt 1wea. lh• •--r of incli-r,.4•1 plaat!Dgl 

'ftri.N fl'• ' plu1d.ap ta 1950. °'' 5 Sa 19',a.9. ~ 7 ta 19'1. the 
. t'.:\t.r--• 

pan:l.oe ot plantlng ~~;, nalNtr• et ftaJa a'b are fNqwt izltel"ftle 
f·~r:', L 

pmt4 1lo 'be~etteetlw t.a ■pN&Ung -tbt tuh cmtr llOl'9 tt.elwlg ~ripe.-

iadJ:ri.dal an.pr•,.... tile ••1fNr-~ planiq ••o•. Ill effeo-., it 

t• a ••""r-pl•tmg •"-4 Sn tiM raiJMr tJaaa 1a ■pue. Jlore tiellena 

..... ta ........ -· .... ftahiag 1rlp• WN ·--••N ... ..., 

iDti:riaal plu.tinga wre •• (table 5). 

fal:tle , ..... laU..Jd.p •-- .... r et 1Ddi:d4•1 

p1p1dna ..« .,....,.. • •il•" 
, ............ d , •• 1 ..... ·-- ot .,. .. 

pl•1smp ol ftl)l NHhl. ftaldllc 
r••f!9"• Wipl 

a,J15 790 
lM - 'platlllp 91' 

ltteot ef 4&117 lhd:ba • Ueta-ilnnloa 

ot .-out ID •tok 

111:1.17 enel lildta tor vout an •••4 a the ua1111pt1• that the 

tiah 1aw4 by l!ld:ting 1rhe oa'l;eh will be a'ftUable to• and 'be ••4 'bf• 

__ s 



other angl.en or to the aa:ma angler• an additional daya. .AotuallJ, it 

1a a penali;y impoaed m the more ald.llful or more ~- angler• and. 

1a pre1111111b1J jutit:led. cm ti. 'baa1• ot a more equal aha.r:lng ot to.. to'bal 

produoticm ot .'lrhe lake or atreaa. the etteet ot t&il;y onel 11.aita waa 

im'Ntigated ■--.hat 'b7 ebanging tithing restriotiOBS cm differed 

aeotion1 of•• Pigecm liwr tr.a 7N.J' to ,ear (fable 6). 

!be batohery planting• in Seoticma I ancl C furniahed 78 peroe:t; 

of the ti■hing in theN ■eotiou or a'bout 3 1/2 ti.me• 'llb.e wild. •teb. 

!114•· U&TJ' n.• ot nooking 1n4u"4 a muoh higher fishing intena11Jr 

m 'bbe•• aeo'bione 1.h&B ta 'Qllpl.an'lse4 onea, pt •• wauld. m:peot that a 

large prepel"isian of tb8 an.glare would. •t•h ti•h ta 1ihe plan-4 ••nicma. 
Aotual.17. a'bout halt of th• t:lahing trip• wre aauoo••hl• an4 llai1dng 

ilh• 4&117 aatoh to S wm iu1ieacl ot 1) troul; ha.cl Tery 1:1 'title etteot oa 

'bhe dail7 liait • 2 wout witlt. noeldng at 1'00 legal tuh per aore per 

fe&l' renl:tled 1a 36 peroent ot the ftahing Vi.pa atUl 11Uuo•-•hl 

(table 6), 

!able 6.-rreqwme7 ot trout in ull7 •ium 

lt1"eaa a"111•• Wumller au4 
regulatioa1 au4 .,..1 .. 

,-ar p1Mlte4 l 

le.tie I 750 -· ot 5 'a-out per da.7 ltrook. llrcnm 
19k9 an.cl rainboir ,a., 19.J 9.6 s.o 4., ,.2 , .. 
19'JO 1,150 'brook 

41., 1.000 rainbow 15.2 8.8 ,.o 5.5 11., 0.2 

1951 1.250 rainbow 47.7 14.7 9.5 7.5 5.0 15.5 0.1 

leotla C 750 -· .t lS wout per 4q llrook, llrowa 
1949 u.4 rainb• 49.1 17.9 1&9 ,., 5.0 1.1 4.8 
19;0 1.250 llroek 

1.000 rainb• 47.2 14.8 10.1 ,.1 4.5 3.9 a.3 
2 trou1. per dq 
1951 2,250 rain'b• "·' 16.a ~.a 0.1 ••• ••• • •• 

• •• 

••• 

••• 

1.7 

3.9 

••• 
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Planting• of rain'bn trou:t; and. 'wook trout g;ave much higher retlU"Jlt 

,.to 1ihe tlahebll'l thazt dicl equal number• ot brO'llll VOlR (fable 7). i:eiNr.ua 

fr• W!:rl.411&1 plantings ftl'te4 "• 9. 1 pereen'IJ te 74-3 perNnt. Platinp 

•• in J•• md lul7 et 19k9. •• ••r --,.rawre1 wN · hip. realll•• 

!a poer nturAa for all '1u"•• a,-otea. luring these llet 'RA'lsher pert.e41 

IIOl"W.1',111 _. predatHD. ati1 haw be• !dp• al'iheugh 1'i •• ap•alble le 

fta4 •.Utoittat a-..r, ot clftd or qin.g ftah '• esplata 1ibe 'illlaooom,.._;; 

ll1p J.•• tr. tlleae parUo"1d x>laa°'i.aP• ....... is O\n •t ~ plmff4 atea 

ftl·al•• toe 1ligbt to.be ea taportaat tu'Ml" 4Ul"ing hoii wea1dt.w. althoup 

aownnt of ilhe plu:tlecl ft.Ill. Na\&H ot MU -~r~ ••·beline4 to baff 

'beea '1itt dadnent naa• tor l• re1nan1 et tll• plaattllga •de cJ.\1ring 

4,rll ot l,SO au 1951. 

».<tnarna tr• plantmga •a ta A.p.-U ot .1,9,0 and 1951 an not ecm1t.Aered. 

--,1•• •••• ot 1Jlt.e .lapoaaS.ltU1117 et •••••mg--, aaglera 1l'ho tlaW 

oad.te .. naeal"eb. U'ea u.4 'IINt••• ot the .....,_iW..t.4 ...,....,_ ot --• 

planting• M•icle tke -.a. 

( .!£ •"- J1ernWN cd fhl!!IIG f!'.!H- &ftl'llPd briWr tllu 50 ,.,...., 

! 
•• pla:11!:ag deliberatel7 •• doing 0014 ••the) •• 'better i1ha:n. 67 

peroen1s (table 7). 

cli4 brown trout, altb.ollgh in Ntb. inlta».••• 1;he1e ftla1 ww• Tery aaU 

(fable 8). !he faet 'bbat the laga1 .. 1aec1 bailflh•rr wolrb grew 1••• thu 

• tnea -ger ,-r :la tu 1veaa at'liff plan"inr mn1Jt1 m te a large ert;eat 

Bs'IJ:lmatee ot tu auuer ot vout 1Ul'Ti'ri.ng trca ~ opa-•••• plan'"-np 

wre mad.e ••h SepteJRHr bJ •• ot eleovetilhing •••• • thu mau 



'fable 7 .-Returns from individual plantings of legal-sized trout 

f'rom -th• Pigeon Rivff. Recoveries made duriug same season in which trout were planted. 

Planting elate ATere.ge maximum water Brook 'trout Bronn trout Rainbow trout 
temperature tor 7 •Y• Number Peroen't Bum'ber Percent }Juml:>ff Percent 
tollovring planting plant.cl reoovered planted reoe1f'9red planted reoOTered 
4ate, 1n degrees F. 

April 28, 1949 55 300 71.0 300 45.0 300 74.3 
lfay 25, 1949 56 ;oo 41.3 ;oo 36.0 :;oo 69.7 
June 29, 1949 75 300 9•7 300 19.3 300 20.0 

July 'Zl, 1949 1S 300 1a.o 300 10.7 :;oo 25.7 
August 17, 1949 71 300 6o.o 300 17.0 ~00 ,4.o 

April 26, 1950 16 1,000 35.s ••• ••• 1,000 36.s 
June 1., 1950 65 1,000 54.a ••• • •• 1·,000 71.1 I 

August 8, 1950 72 500 66.2 ~ ••• ••• • •• • •• I 

April 19, 1951 la2 ••• • •• ••• • •• 6J.t4 26.9 
11.&.y 3, 1951 55 ••• • •• • •• • •• 644 70.s 
'.MasY' 17, 1951 62 ••• ••• • •• • •• • 72.1 
J4ay 31, 1951 61 ••• • •• • •• • •• 642 67.4 
June 14, 1951 68 ••• • •• • •• • •• 644 70.5 
July 26, 1951 72 ••• ••• • •• • •• 644 55.7 
Augunt 9, 1951 ~ ••• • •• • •• • •• 6;6 69.5 



Table 8.--Reo.overies and survival of le5al-sized trout planted in the Pigeon River during open sea.sons 

of 1949, 1950 and 1951. Percent of total planted given 1n parentheses 

?tam Year and BI!oies of trout flanted 

1~2 1220 12zl 
Brook Brawn Rainbow Brook Rainbow Rainbow 

Number planted 1,500 1,500 1,500 2,500 2,000 4,500 

Number reoOTered during 1st season 600 384 671 1,237 1,<176 2,677 
(4o.o) (25.6) (W+.7) (49.5) (53.a) (59.5) 

Estimated residual population, 1st fall 80 452 380 75 151 374 
(5.3) (30.1) (25.3) (3.0) (7.6) (8.3) 

Number recovered durin~ 2nd season 0 33 34 2 16 ••• 
(2.2) (2.3) (o.oa) (o.a) f 

Estimated residual population, 2nd fall 0 31 2 0 4 ••• (2.1) (0.13) fo.2) 
Number recovered during 3rd season 0 1 0 ••• ••• • •• 

(o.<17) 

Estimated residual population, 3rd fall 0 4 0 ••• • •• ••• 
(0.27) 
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possible an evaluation of retumis from fall-planted fish (or, more 

oorreotly, tish remaining in the fall from spring and summer plantings). 

Returns from these residual fall populations of brook, brown or rainbc,w 

trout varied from o.o percent to 10.6 peruent, with brook trout never 

exoeeding 2.7 percent. One brown trout from an original planting of 

1,500 was recaptured in the second season following planting (Table 8). 

Comparison of rate of recovery ot 

tagged and tin-clipped fish 

ln June, 1950, and August, 1950, due to a shortage of jaw tags, 

it was necessary to fin olip half of each planting. This a:f'forded a 

chance to evaluate returns from taggad and fin-clipped fish. Separate 

plantings were made (brook, spot planted; brook, scatter planted; rainbow, 

spot; and rainbow, scatter). In each planting half of the fish were 

tagged, half fin olipped. Recoveries have been tabulated separately. 

In all of the plantings, fin-clipped fish were recovered more 

readily by anglers than were tagged fish. This was especially apparent 

during the first week (Table 9). 

Movement following planting 

An important factor that needs to be considered in the ohoioe of 

the speoiea,· of trout to be used for supplemental stocking is the 

direction and degree of movement of these fish following planting. 

Of the four experimental sections on the area, trout were stocked in 

the center two sections only, pernti tting an estimation of movement in 

~ither direction. Also, complete records of fishing effort in all 

four sections made possible the computation ot movement indexes based 

on returns by anglers. When these indexes were compared for individual 

plantings for all three species, it was readily apparent that there was 

a decided tendency tor the fish to remain in the immediate vicinity ot 



Table 9.--Comparison of rate of recovery of tag~--ed and fin-clipped trout from 

the Pigeon RiTer 

Species, planting date, 
and method ot planting 

TOTAL RECOVERIES FROM PLANTillGS 

Rainbow trout 

June 1, 1950 
Spot 

Scatter 

Brook trout 

June 1, 1950 

Spot 

Scatter 

August 8, 1950 
Spot 

Scatter 

Number of recoTeries, 
tagged t tin olipped 

J.64 : 203 

137 I 2Cfl 

JZ/ a 175 

101 , 145 

73 I 101 

77 I 80 

RECOVERIES. FIBST WEEK AFTER PLA.NTiliG 

Rainbow trout 

June 1, 1950 

Spot 

Scatter 

Brook trout 

June 1, 1950 

Spot 

Scatter 

August 8, 1950 

Spot 

Scatter 

34 a 63 

36 I 85 

lo4 a 141 

49 I 73 

W-i, I 73 

29 a 45 

Adjusted Chi-square 

o.a? 

8.08 
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planting sites (Tables 10, 11 and 12). Exoeptions to this tendency 

were noted in the plantings made in early April and are believed to 

have been r.ssooiated with water temperature~.at the time of planting. 

The pronounced downstream movement of both rainbow trout and brook 

trout planted in April, 1950, noted .from angler recoveries., prompted a 

repeat experiment in 1951 using rainbow trout only. 

The data from angler recoveries were supplemented with electro­

fishing records obtained immediately followins the 1951 plantings 

by the following procedure. The stream was divided into 200-yard 

sections starting from the downstream border of the area. Hatchery 

fish ,vere stocked on different dates at desisnated spots on the stream 

and the hatchery trout captured by D.c. eleotrofishing were recorded in 

suooessive 200-yat!i sections. In this way tha distribution of the 

hatchery planting,-s was established on several dates following planting. 

j These data indicated an immediate do;,1'.IStraam movement of the planted 

fish when the temperature at time of planting was less than 50• F'., but 

) 
very little movement when temperatures at planting time were above 

50• F. Data from the plantings of April 19 and May 3, 1951, only, 

are presented on this basis (Table 13) •. Subsequent plantlngs in 1951 

exhibited movement to a degree similar to the May 3 planting. 

Length of time plantings influence oatoh 

La &111-sized brook, brovm and ra.inbmv trout, planted in a stream 

subjected to heavy fishing pressure, contributed to the catch for a 

rele.tively short ti.me. Recoveries from plantin6s ~de in the Pigeon 

River for the past three years have bean tabulated accordint; to the 

time spent in the stream after planting (Table 14). Brook trout v.ere 

exploited tha most readily; 96 paroent of the recoveries were taken 

during the first 40 days or liberty. For brown trout and rainbow trolrt 
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Table 10.--tiovement of hatohery rainbow trout follO".rlng planting in the 

Pigeon River shown by angling recoveries. Fishing sections are ea.oh 

approximately 1.2 miles in length. Water temperatures given are moan 

ma;;:imum. water tenperatures for the save:n days following e9,ch planting 

Plantin;i; date Watar Directiou and index o:r movement 
temperature Down 2 Down l No Up 1 Vp 2 

sections section movement section sections 

April 28., 1949 55 6 10 l.i2 0 ••• 
••• 0 63 2 5 

9 20 36 0 ••• 
••• 4S 34 l 0 

April 26, 1950 45 26 14 11 0 ••• 
23 16 19 0 ••• 

••• 40 11 1 0 
••• 26 21 l l 

April 19., 1951 16 4 2 0 ••.• 
••• 30 3 l 0 

:May 3., 1951 55 17 8 56 6 ••• 
••• 6 52 l 0 

May 17, 1951 62 15 8 63 5 0 .... 2 57 0 0 

:V.ay 25, 1949 0 2 54 0 ••• 
••• 10 48 0 0 

6 8 36 0 ••• 
••• 26 h4 2 0 

May 31, 1951 61 8 5 59 3 ••• 
••• 0 56 1 2 

June 1, 1950 65 ••• 2 50 3 0 

••• 3 58 6 2 
0 2 45 2 ••• 
3 6 65 4 ••• 

June 14, 1951 68 9 4 63 l ••• 
••• 0 47 1 0 

June 29, 1949 75 ••• 0 40 l 0 
0 3 21 0 ••• 

Jvq 26, 1951 72 2 4 33 2 ••• 
••• 2 35 l 0 

July Zl. 1949 75 0 7 43 0 ••• 
••• 13 28 2 0 

August 9, 1951 6 9 33 3 ••• 
••• l 35 l 0 

August 17. 1949 71 0 12 53 3 ••• 
I!• 20 2Q 2 Q 
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fable 11.-Jlovement ot hatohery brown trout following planting in the Pigeon 

liwr shown by angling reeneriea. Filhing sections are •oh appz-oximately 

1.2 miles in length. Water temperatures -- are mean :ma:d:amm 

water temperatures for the seven days following each planting 

Planting date Water 
temperatufe 

April 28, 1949 55 

June 29, 1949 75 

75 

71 

Direotion and index of movement 
DGWB 2 Don 1 Ho - lip 1 Vp 2 

aeot1cma aeo'bicm movaent seetion aeotiona 

0 
••• 

3 
••• 

0 
••• 

0 

••• 

••• 
7 

0 
••• 

0 
••• 

0 
0 
1 

18 

0. 
0 
0 
6 

0 
4 

s 
0 

0 
4 

36 
29 
29 
26 

3' 
25 
22 
1:; 

32 ' 
17 

19 
18 

39 
11 

8 
:4 
3 
4 

5 
2 
0 
3 

3 
2 

5 
0 

0 
l 

••• 
3 

••• 
0 

• •• 
2 

••• e 
2 

••• 

••• 
0 

••• 
0 
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!able 12.--Kovement ot hatchery brook trout tollowing plan.ting in the Pigeon 

liwr ab.own 'bf angling reonerie1. J'iabmg 1eotian1 are eaoh appruiatel7 

1.2 mile■, in lmgtb.. Water temperatures giwn are mean maximm 

water temperatures tor the ■nan day■ following each planting 

Planting elate Water Direotion and index of moveamt 
taperainr• Down 2 J>aml •• lip 1 'O'p 2 

••oticme aeotion D10Tement seotion 1eotion1 

April 2a. 1949 55 12 4 52 o. • •• 
••• 3 52 3 0 

3 3 45 3 ••• 
••• l2 39 0 3 

.April 2.6.1950 19 17 17 1 ••• 
J6 14 lS 2 ••• 

••• 32 11 I 0 
••• 32 12 l 0 

•Y as. 1949 6 3 34 0 ••• 
••• 19 26 3 0 
10 8 15 0 ••• 

••• 29 15 2 0 

June 1. 1950 4 4 39 1 ••• 
1 4 57 1 ••• 

••• 14 22 4 3 
••• 19 36 s 1 

June 29. 1949 ••• 7 l2 5 0 
4 4 5 2 ••• 

July~. 194,9 75 34 12 15 0 ••• 
••• 25 12 4 3 

Auguat 8• 1950 72 6 5 14 1 ••• 
4 7 23 0 ••• 

••• 10 15 1 1 
••• 6 J6 2 0 

August 17 • 1949 71 13 9 Zi J ••• 
••• l3 0 
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Table 13.-Movement of hatohery rainbow trout following planting 1n the Pigeon 

River, 1951, as endenoed oy reooverieW with D.O. eleotrotishing. Water 

temperature cm April 19, 1951 was 43° F.; on May 3, 1951, 54• F. 

Planted between Stations 4o and !i2 
on April 19, 1951 

Stream markers 
in hundreds ot 
yards above 
lower boundary 

64 
62 
60 
58 
56 
54 
52 
50 
48 
46 

~ 
40'ef 
;a 
36 
34 
32 
30 
28 
26 
23 

Date of reoapture 

AJri!:8'.> Ap-U a,. *f\l 
\ 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Ap-1119 
3 
4 
3 
2 
3 
3 
0 
3 
0 

I 

0 0\ 
I 

0 o .. 
0 O\ 
o o\ 
0 0 \ 
0 0 i 

O 0 
0 0 
0 0 
0 0 \ 
0 0 

..,U.23 .A}ril.30 
0 0 
0 1 
0 0 
1 0 
1 0 
0 0 
0 0 
0 1 
0 0 

Planted between Station• 4o and 112 
on May 3, 1951 

May 4 Kay 8 June 5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

May 3 
0 

11 
0 
0 
0 
0 
0 
0 

8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

)/fa:y 7 
0 

31 
9 
l 
l 
1 
1 
1 

- y 

0 
0 
1 
0 
0 
0 
0 
0 
0 
0 

Jmie 4 
0 
6 
7 
2 
1 
0 
0 
0 

8 

Planted between Stations 50 and 52 
on April 19, 1951 

Stream markers _Date of reoapture 
1n hundreds ot 
yards above April 20 :!f!il 24 May l 
lawer bomidary 

0 0 
0 0 
0 0 
0 l 
0 0 
0 0 
1 0 
1 0 
0 0 
0 0 
0 0 

Ap:-11 J9 April 25 
4 0 
3 O 
9 l 
2 0 
2 0 
0 0 
0 0 
1 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

April 30 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Planted between Stations 50 and 52 
OD May 3, 1951 

May 4 »ay 8 Jmie 5 
0 
0 
0 
0 
0 
0 
0 

13 
2 
0 

May; 
0 
0 
0 
0 
0 
0 
0 
0 

8 

0 
0 
0 
0 
0 
2 
8 

45 
9 
1 

May 7 
0 
0 
0 
0 
0 
0 
0 
0 

~ 

0 
l 
0 
4 
0 
3 
1 

11 
3 
0 

June 4 
0 
0 
0 
0 
0 
0 
0 
0 

i 

heoveries for a partioular aeotion are listed tor the lower marker of that 
1eotion1 e.g., reooveries made between markers 4o and~ are listed for marker 
40, etc. 

t{ Loea.tiona of' plantings J two asterisks on 4o and ~ mean that planting was mde 
between stations 40 and 42, eto. 
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fable 14.-Isngth ot time hatchery trout influeaoe the oa.tcb. Only ~he reooveriem tram plantings 

made in Apr;il 1 llay1 and Jme are tabulatttd 

Sp•oiea Year lumber Humber ot trout cauet in 20-day ;eer~oda following planting 48.te 
plan'bed plan:bed la't 2nd ,ra 4-bh 5th 6th 7th 

Brook 1949 900 300 lt2 6 8 0 0 0 

19';0 2.000 711 157 30 4 :, 1 0 

Brnn 1Si4.9 900 124 'Tl 39 21 10 8 l 

Rainbow 1Si4.9 900 254 115 55 34 10 13 6 
1950 2.000 s~ ,25 101 65 145 22 l4 
1951 3,220 1,139 '-62 2'20 99 16 23 ' 
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these values were 74 percent 9.nd 78 percent. respectively. Recoveriea 

past one winter were minimal for brown and rainbow trout and praetioally 

nonexistent £or brook trout (Table 8). 1Xt. all of the plantings there 

was a considerable unexplained loss and this loss •• greatut when 

poor conditions for exploitation by anglers preva1le4 oTer the initial 

20 to 40 days following planting. 

Etfeot of planting legal ha.tohery fish 

GD. the oatoh of wild fish 

As a result of pr~ous experiments in Michigan involving plantings 

of 'brook and rainbow trout, Hazzard and Shetter (1939) oonolud.ed that 

planting legal-sized he.tohery fish markedly inoreased the oatoh ot wU4 

fish. The cause and effect relationship oitedwa.s operative only tor 

individual apeoies, i.e., plantings of brook trout would affeot the 

aatoh of wild brook trout and not of the other two species, etc. In a 

later paper (1941) the same authors further limited 1Jhe cause and 

etteot relationship deseribed above to those instances in which individual 

plantings were at the rate of more than 160 legal trout per mile of 

etream. beoauae of the failure to demonstrate this result in planting• 

in which the 111tooking rate was trom 100 to 160 legal trout per mile. 

The stocking program tor the .Pigeo.n liTer tor 1949, 1950 and 1951, 

in oonjunotion with the permit system of tishing, afforded an opportunity 

to eT&.luate the et.feet of plantings of hatchery trout upon the oatoh ot 

wild tro1..t. When tluotuations of the catch per hour per angler of 

hatchery fish were compared to those of wild fish, without regard to 

speeies planted or numbers in the individual plantings, no correlation 

was apparent (Figure 2). Also, when the data from plantings of brook 

trout at rates 'ftl'ying trom 216 trout per mile to 431 trout per mile 
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Figure 2.-J. oompari•an. ot the tiahing qualitJ' of ha'tehe17 1rm 

and wild trout 1n the Pige• Jliffr tor 1949. 1950. and 

1951. 
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nre analysed. no etteot on the oatch of wild brook tz•out oould be 

noted (Table 15). Bor can the news ot Chamberlain (1943) that the 

planting of hatohery trout proteots the wild fish be justitied on the 

ba•ia of our experiments. Planting hatchery trout increased the 

fishing pressure and this had a tendency to lower the oatcb per hour 

tor wild fish. but the total exploitation tor the season remained 

quite the same. It appeared• £or the brook trout at lea.at. that 

omnparatively few fishing trips materially reduoed the numbers of 

trout of legal size, and that additional fishing trips were oonsequently 

less auoteastul. 

Piahing quality oompared with type ot lure uaed 

1n the Pigeon River three typea ot lure were used enough to 

warrant separate tabulations. These were worms, spinner and worma, 

and flies. All other baita and lures, or combinations of the three 

listed above. were grouped into a fourth oategory. Spinner and wO?'ma, 

and worm.a, generally were more effective in catching trout in the 

Pigeon River than were flies or miaoellaneous baits (Table 16). 

Howewr, this was due almost entirely to the hatohery plantings beoauae 

of the narked B'1p6riority or flies in oatohing wild trout ('fable 17). 

The question has been raised as to whether this difference in oatehabili ty 

of wild trout &nd hatohery trout due to type of lure uaed is due to 

the lure .i!£ .!! or due to a ditterenoe in angling ability- ot the ind.i­

n.dual• using the ditterent baits. Bo record ia possible ot the number 

ot fish oaught and released; although it is known that smm fly fishermen 

released sizeable numbers ot hatchery trout and these trout were not 

recorded. A determination of this question is not now possible w1 th the 

d.ata at hand, but the faot remains that flies or fiy fishermen aooounted 

for a larger propor~ion ot the natiw fish caught trom the Pir:aon River 

than did other bait.. 
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Table 15.-ltteot of planting hato~ook 1a'out on the oateh of wild llrook 

trout 1n the Pigeon River, 1950. Planisinga made on April 26, 1950, at 
431 trout per mileJ on June l, 1950, at 4:,1 trout per mil•• 

and. cm August 8, 1950, at; 216 trout per mile / 

Weekly !o'l:lal Batoh.e!2 tia!l Wild tiah 
period hour• .Rumher ea-Goh 'llJlllber Catoh 

fiehe4 •ught; per eaught per 
how hO'III' 

April 29 • liq 5 l'T/.5 l 0.01 • o.oo 
11&76-12 91.5 15 o.J.6 5 0.05 
}lay 13 • 19 319.5 111 o.;s ~ 0.13 

.,. 20 • 26 211., 34 o.1' 54 0,25 

Jfay fl'{ - ,1 ,12.5 11 0.05 1.4 0.12 

June l - 7 ;;4.o 353 1.06 34 0.10 

June 8 - 14 314.0 • O.'Z/ 41 0.13 

June 15 • 21 241.o 50 0.21 33 0.14 
June 22 - 28 191.0 16 o.oa 22 0.12 

Jme 29 • July 5 2'79.0 11 o.d+ ;5 0.1; 

July 6 • .12 150.5 2 0.01 2i 0.19 

July 13 - 19 149.0 ; , .• 10 O.f17 

Jul7 20 • 2' 74.0 l 0.01 9 O.l2 

Jul.7 ft'/• Augiist 2 9'le0 1 &.01 ., o.e, 
August; • 7 67.5 0 o.oo 15 0.22 

A.uguet 8 - 14 2;1.5 178 0.77 19 o.os 
Augus\ 15 • 21 145.5 41 o.es 10 O.f1/ 

August 22 • 28 23q..5 4; 0.19 17 o.(ff 

Aug'l,18~ 29 - September 4 221.5 29 0.1; 26 0.12 

September 5 - 10 '17.0 11 0.11 J4 0.14 

~ o .. ffl•l•t ot oOff'elatt.cm. ••••n eai;u. pr hov ot hatoJutrr ft•h aa4 oate ,._. 
h.- et w114 ft.all __, .. ._ to "N--O.U •.. ·.il ,, 
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Table 16.-A comparison of fishing quality of wild and hatchery trout oombinecl 

With the type ot lure used in the Pigeon River., seasons of 1949., 1950 and 1951 

Lure lfl8ber ot Catch J.)!1' hour Peroent fishing 
U8ed fishing Kean Standard trips auoeeastul 

i;rip• error 

!2!a 
Worms 719 o.4o o.026 48.7 

Flies 901 o.40 0.021 }.6.6 

Worms and spinner 271 o.144 0.051 52.4 

otha 342 0.3' o.o;2 43.0 

.!22!! 
Worms 878 o.64 o.olt2 48.9 

Flies 696 0.58 0.039 52.2 

Worma and spinner 276 0.75 o.a,4 56.5 
other 310 0.5; o.o6o 40.o 

.!22! 
Worms 1,254 0.79 o.04.o 53.; 

FliH ~ 0.57 0.034 4a.a 
Worms a.nd spinner }f!'/ 0.60 0.054 54.4 
other 4'11 0.64 0.05' 47.; 
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!able 17.--A oompariacm of the number of batohery trout and 'Wild 
• 

trout taken with different lures in the Pigeon RiTer, seasons of 1949., 1950 and 1951 

Lure :tluuer ~ llum'.ber of trout oauet ~r 100 Wii! ... , fishing 
lfatohe17 lfilcl trip11 

.!2t2 
1f0l"Jlll 719 91 35 

Plies 901 51 60 

Spinner and worm.a 271 108 Lo 
Other 31-12 78 31 

.!222 
Werma W,8 11' 31 

Flie■ 69' 68 86 

Spinner and WOl"JDB f?:/6 159 53 

other 310 119 W> 

~ 

Woru 1,254 112 19 

Flies 772 '9 38 

Spinner and wol"lll8 m 9' 19 

other 4'11 S& 22 
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the ezperimenta outlined above would not have been possible 

without the aasietance ot many individual• assooiated with the 

Jliohigan Department of Conservation. 11.esars. Wa111e B. fody, Ionian 

G, Benson, and Gerald F. llyers deserve special •ntion tor tbair 

oontributicm1 to the detailed analysis of muoh of the oreel canaua 

data. Dra. A. s. Busard, ». 8. Shetter, and G. P, Cooper oontrib\ltel6. 

to the eTaluatlon of reaulta and also to the preparation ot the 

:aanuaoript. 
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