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Psychologica.l Rc3earch Ser.rices (FRS) was employ~d b:,r contract to corzlnct 
eXP3r:t'l"l)Irl;s for th~ Consc:rv~t.ion Dcpartm:mt. on c~ol retm•ns ~.nd f:u.rvivcl of 
hatcher-.f trout given special conditicni..~ {training) £oz.- i."'J.p::.·cv-ed fiUl•-;ival., 
s.nd for better spread in th3 crGel throughout e. period of dcys after pl~nting. 
PRS trair.ed their trout at the 0:fa:i hatchor-.f. The fish ·were planted. in ntr<iural 

· lg,kes ar.d strea!r.s a:1; :-escarch stations where complete creel returns 'h-ere recorded 
by Ir..stituts parsonnel. 

The 8}..1)0rimms involved r.1os'6ly broo!~ trout, soma rainbCY.rs arr.i bro:·rns., and 
both fi.~srlir.g and leial-siza f'ish. Pill3 trai..Ttld their trout at thrt:1e levels: 
I fish ware taught to feed off tho botto:m; ll fish t~ere taught botton fe:edi!',e and 

.. to avoid predatorsJ Ill fish were trained !or bottom feaclil~., avoid.a.r..c-a of preda• 
tors/ end use ·or natural cover. Urrbrai..T)Jd ha.tchory fish 1-:ero contl"'oln. (Jome 
exper:irents also ~"T•tolvcd. wild tr01..1.t collected frcr.i a n::.rcural s-t~am. A. typical 
exper:L-;n nt involved the plantiri_z of equal ?Il.li:"bsro (100 t.o 500) of control (C)., I, 
ll am III fish in a stremn or lake whero a com:plc·re dniJ.y crze'l record 1~0 . 
obtaL""Dd for all legcl.-size (over 7 ir-ehcs) trout kep'i; b-.r ar._'!lers. F:iL:h 1-;sro · 
identified as to trailline by fin clipping. Cre3l r-eturns for tr.n::.r.ed ·and control 
lots 1-rera at"..a.lyzed £or significrun; diffcrznces in total return (by Ch:i-sq,1.1.0:.:."'C) 
and in opread or catch aver a pe:t'iod cf dayo (ty ma:.1 days cut, an:1 a ~r.k t.est) • 
Planti!,es of RIB fish were made during 1953-1955.; c:reel rctu.rm throur,h 1956 ni-e 
sunmla.Z'ized; there is good evidence of ~est no surviYors by th~ end of 1956 in 
the waters planted • 

. The experim9nts i..1Tvolved 2.3 plamings of lcr;al-size trout (total of 12,405 
fish) e.n1 13 planti?JGs of fin:;;orlir.;gs (60.,011 fish). .F'or mst plant.ires (except 
6 durir,g 1954), fish in e:crcriill3nial lots were conpa.rable Jin ler.gth. _Re·l,;urr.:, from 
dif.rerent plantings ·wer--a vr:.ri~ble, so that conclusio2w t'!USt ba gemralizatiom 
based on e.vera.ges · for repea·tsd experiment a,. 

Training at the !II level resulted in los~es aver,J.ging about 1.5 to 20 
:i;ercetr" of fish in the al"l.gle:rs creel., as· compared to co:itrol fi::ih. 'l"ne III 
.fiBh had a bet-ter spread in e!J3lcr.s' crc::?ls ov0r a. p:::1~od o:£ days t..lian did 
the controls (av,3ragir.z about 10% i..11 ten:!S cf :r.:.san :ran:d, but tho i."':lproved 
sp:-ead was parlly (pro1:m.b}y 1~.:rgely) not a ?.·eal g~inJ ii:. was due to th~ lo~o 



of fish from creels during the first few days after planti?i.g. Training at 
tr..e I and II levels had less effect on creel returns and no apparent benefit. 

Training of fingerling brook trout (III level) did not increase the returns' 
to anglers. A ai~le planting of fingerling rainbcn1s gave returns of 1.04 p:;rcent 
tor III {traired) fish ani o.47 percant !or controls; the difference is signifi- . 
cant statistically, but returns were low; the result would have mre significance 
if it had been eonfirr.Ed by repeated tests. Ora ezper:irent with fingerling brom1 

.:trout gave retur?'..s of 1.37 percent !or llI (trained) fish am 1.04 percent; 'for 
controlsJ this difference is not statistically significant; but is "suegastive.11 

PRS trout i1ere pl.anted for -survival. studies in certain strea"'nS closed to 
fishing. Electric shocker was used to count the JlWll.bers of trout surviviy,.g at 
periodic intervals. Checks by. shocker and nets ·were :made also to folloi-1 PBS 
t,rout in nom3 0£ the waters opan to angliIJ8. For brook trout, trai.ning increased 
the survival to som e:>..-tent., but the improved survival did not las·i; lorig enouz,h 
to benefit ar.glins;. For rainbows., training improved e'l:I'Vival to some degree <:Ner 
winter months., but this CU:d not extend irrl;o the fishing season. 

In a screened section of the Tobacco River, with kno~m nur.Jbors of C, I, II., 
III and wi..ld :brook trout., intensive ang~ f'or 12 deyo removed C trout faster 
than Ill trout, and III1s fastor than .. dJ.d trout. 

It•,:seem :clear that psycholo6icaJ. conditiord.ng ~:a.de legal ... size trout less ... 
susceptible to .c~.ptura ·b<J '.anglers .during the .first fer.:1 daya., but this had .the 
ulti.ll!ate. ei'feo·t oi'· .. reducinz total re·iiur?l..s · to ·anglers. · Training '.Of· fingerling · 
brook--trou·~ :did ·not ber..ef'it ~nglel's • .:.'.·TrainL'lg .o:r rainbm-1 fir.,gerlings r:d.ght pa 
beneficial., but more expcrimnts would b-9 needed to establish this poinb. 
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By D. S. Shetter and G. P. Cooper 

The planting of legal-size hatcher-f trout would make a greater contribu

tion to sport fishing if (1) a greater pc rcentage or these fish were caught 

by anglers, a.?ld 'if (2) the catch were spread out over a loncer !)er:io:! or 

ti.r:io. Ret'UJ'.""£1S of le~;al-size fish in anglers• creels cenerally averago sc:::o

thing less than 50 percent or the numbers planted, and a large proportion of 

those which are creeled are taken 'Within the first -fei; days or, at best, the 

first fe;l weeks after planting. The capture or hat..che!"J fish by a."lglers 

would mo:re closely simu1ate f-lshing for vrild trout if th.e hatchel"'J fish were 

less susceptible to im.::1ediate capture and if ~11ose not ca.ueht c1ui-in~7, the 

first re.v days had better survival thereafter. 

The reasons why hatchery trout are caue}lt readily after planting see!ll 

fairly obvious. -;,e presume that hatchery trout, when plc1.nted in a strean, 

are caught nore readily than native (wild) trout because the-f have gro,m 1.rp 

in race7;ays with hand feeding and have become condl tioned to the presence of 

people on the banks. Possible reasons why hatcher-J trout (those not cau~ht) 

do not survive loncer are more obscure. Difficu1ties in adjustinr; to 

current, to natural feedinr,, avoida~ce of predators, etc., are possibilities. 

In recognition of the desirability of obtainine a bettor spread of 

hatchery trout among more anglers and over a longer period of time, thn Fish 
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Division rar some time has :made boat plantings of legal-size trout, scattering 

them along a section of stream, in contrast to the form.er method of spot 

pla."lting a large number of fish in ono pool. Ho-.,rever, the one careful 

evaluation of scatter plan-ting, which has been ma.de in Michigan thus far, did 

not shcr.r an appreciable inprove:.:.ent in spread of catch among anglers or over 

a period of tinW. 

Ear:cy in 1953, 'Messrs. J. L. Bingham., H. M. Adel.rr.an• and J. L. traatch, 

graduate students in the Psychology Depar',2n9nt at lJiohigan State Thlive!'sity, 

formod the Psychological Resea:-ch Services, Inc. (hereinafter referred to 

as PRS). Preliminary experlments by PRS at the State Fish Hatchery at 

trat.tmran, Michigan, described by Dr. Justin W. Leonel.rd to the Conservation 

Commission in May, 1953, suggasted that hatcher,v trout might be r.trained" 

by appropriate psychological techniques to act more like wild (native) 

trout. In July, 1953, the Conservation Cornrrlssion approved a contract 

between the Fish Di vision and PRS, for experiments in the application or 

psychological tecrmiques to trout ctu.tura and trout ma"lage:nent. 

The purposes of the PBS project 11ere to determine the kind a.'l'ld amount 

of conditioning needed to r.i.ake hatchery trout niore successful in adapting 

to natural feedinc, to the use of natural shelter, and ln avoidi.rig natural 

predators after pla.'ltine; to evaluate the resu1ts of this conditioni.'1g 

(training); to prepare a ~.anual of techniques; and to assist i.~ instruction 

of key Fish Division personnel as to their rr£thods. The original eont~nct 
,,. 

J ran f'rom July 12, 1953 to July 13, 1954; the contract was rene-,;ed by t."ie _ 

Conservation Commission to July 14, 1955. During the second year only J. t. 

Bingham and H. 1J. Adelman were en:ployed. 

~ooper, E. L. 1953. Trnns. A1ner. Fish. Soc., Vol. 82, 19.52., PP• 26.5-280. 



For certain experir'.lents conducted by FRS, the results have already been 

publi.shad (see appcn:Hx to this report). These experiments included studies 

on star-vation of trout, comparative survival of hatcherJ trout and wild trout 

of legal size, and con.parative learning ability of brook, brcwn and rainbo.v 

trout. 

The present report is concerned prinarily \-:ith returns to anglers of PRS 

trout fron plantings made in waters open to public fishing, and to a lesser 

extent 11ifo survival of ms trout from pla."'ltinz,s in waters \'There no fishing 

was allo,red. l!ost of the effort by PIIB iirns in training of trout for the 

plantings in waters open to public fishing. The data on returns to anglers 

snd on survival are presented in considerable detail in acco;11panyi.ng tables. 

1rethods 

The general plan of the P~S experiments was to start with two to four 

lots of hatchery trout for di.fferent levels of training. These lots were 

taken at ranlom frora a connon stock of fish, so that the fish in different 

lots nere comparable in sfae, in fish-cultural history, and in other sii:;ni.fi

cant factors. One lot w:;as kept as a control, while the fish in the re:-:minine 

0110 to three lots were given "training" (conditioning) at one to three 

experimental levels. T'.ne fish in each lot were marked by a distinctive fin 

clip or by nurrj)ered ja:rr tags • Specified numbers of control fish and fish 

trained at different levels were then planted in a st.ream or la!ro, and this 

constituted a single planting expcrime:m.t. At creel census stations, clerks 

kept daily records of test fish caufJ1t by a."'1.glers, a"ld these fish were 

identified by their fin clip or tag nu..lilber as to training level. 

T • • "!,.?/ raim.nr;,v 

The PRS staff trained their trout in raceways at the Oden state fish 

hatchery. They worked mostly with brook trout, some with rainbo:rs end browns; 

~e o:q)cri:r,10ntal methods employed by P~ are also described in other reports 

Submitted to the Conservat~on Department. 
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a.'l'ld with both legal-size and :finzerlins fish. Trainir.g was directed tmvards 

teaching the fish to feed off the strearn bottom rather than from the surface 

of the water, to flee from predators, and to utilize underwater "cover« as 

another r.eax1s of escaping fro~ predators and man. Trai.11.ine ·nas at three 

levels, as foll~1s: 

Group I. Underwater feeding (trained to feed off the bottom). 

Group II. Undemater f eedine, plus trainins to avoid predators 

and man. 

· Group III. Underwater feed.-tng, plus avoidance training, plus 

training in escape to underaater cover (hiding places). 

Group c. Control fish, no training. 

For training at the I level, the PRS staff installed ~achanical under

water feeders in the hatci:ery race:-rnys, ,ihich delivered food near tho bottom 

of the stream. This rethod replaced the usual method of hand-scattaring or 

food on the surface of the water by i>.n attenda.--it. The schedule of ',1':der-

water .f eedinz was gradually al tercel to f ecdi.n;; in early morninG and evorn.ng, 

rather than durine the 1riddle of foe day, and altered to feeding t.½e. fish a 

little at a tine over extended p8riods. 

For avoidance training at tho IT and III levels, mild electrical shock 

was achninistered to the fish at the appearance of some cue to danger. Cues 

included any violent, disturbance of the surface of the water, presence of 

foreign objects 1L'1der vrater, presence of potential pr3dators such as a 

stuffed muskrat drawn through the water, shadc:rs, and threatening soU!1ds. 

The fish soon learned to associate a clanger cue with tho "unpleasant" 

experience of electrical shock, and v1ould then flee to the end of the race

way or hide in cover as a reaction to the cue alone. Training was considered 

complete when t:,is reaction to cue alone \'Tas spontaneous, and when fish 

trained at the II level wou.ld flee to the extreme end of the race~ay, a.~d 
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when all :f.'ish trained at the III level would _ta1':e refuge in cover. Trout in 

Groups nor III were trained in undernater feeding, avoidance of predators• 

and refuge to cover, concurrently. 

It required approx:!:mately two weeks to train indiv·idual lots at .fish, 

in the raceways at Oden. 

Marking 

All test fish wore marlrod for later recognition as to level of training. 

lios t fish were fin clipped, sane were given numbered jaw tags • When fin 

clipping wa.s used, tiRo (for one experment, three) fins were removed. A 

different fin combination was used each year of pla."1.ttng, so that fish could 

be identified with. plrulting dates_. Fin-clip cpmbinations for different 

levels of training were such that the lack of a particular fin would not 

handicap the fish in ona lot more than .in m1.other. For exe.r:1ple, in one year 

{195S) C fish had t.lJe anal and left pectoral fins removed, III fish had the 

a.'lal a,id right pectoral removed. 

Pla..-ri.ting sites, ,raters open to fishinr: 

The PF.S staff trained their fish durinG 1953, 19>1.i, and 1955, and 

hatchery personnel planted the fish in lakes or strea"rls i:r:nn.ed.iately after 

.the fish were trained. The pla.ntings were made in melve lakes and in 

portions of f'ive strearis (Table 1); all are proven trout waters. In all, 

23 plantings of legal-size trout were n:a.de (tot~.1 of 12,ho5 fish), and 13 

plantings of fineerling trout were made (total of 60,011 fish), with a 

brea."<:dcr.rn by year and species as follow·s: 

1953, legal-size brook trout, 3,3~0 fish, 8 localities, Table 2. 

• " ra.i.'lbo::v " 1,250 ff 2 n Table 2. , , , , 
1954, " brook It 3,200 n s " Table 3. , , , 

II " rainbow " 725 " , 1 It Table 3. , , , 
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19;;5, log;::-1.l-sizc b:roo!t t!'out., 1,280 fish, 4 localities, Table h. 

n h rainbCf.T tt 2,600 " 3 " Table 4. J , 
' 

, 
19.5h, finzerling brook '1 !+1,035 ft 10 n Table 5. , , , 

ff ff rainbotl' " 7,999 " 1 " Table ,. , , , , 
" tt broon " , 10:,977 ff 2 ff Table 5. 

' 
, , 

The actual dates of plantings are give.i, in Te.bles 2-5. 

At all lakes and streo..,-ns which received test fish, the state-1dde trout 

fishi.."'lg regu.lati ons were in effect (open season from last Saturday in April 

through second Su..nday in September, a 7-inch size limit, no restrictions on 

bait, daily creel lir.iit of 5 trout from lakes or 10 trout from streams), with 

the follo,1inr; exceptions: 

1. An exte.;.1ded fall se.::.son to November ,30 on rainbo:-; trout in Devoe 

and !forth lakes and in the East Branch Au Gres River, Iosco 

Comity, do:rnstrea:ri fron H-55 w"here certain or the C}1)erimental 

trout planted in Guiley Pond were recovered. 

2. A 10-inch lilin:i.Jrrum size limit on Ea.st Fish Lake and Fuller 

Creek Pond • 

.3. Artificial flies only, for trout fishing in Ford Lake, 1955-1956. 

,4. No live fish to be used for bait on Fuller Creek Pond, and 

&vanzy, East Fish, Hemlock, Ford, Lost, West Lost, North '1\vin, 

and Sou th 'l\rin lakes • 

Creel ce.i.sus methods 

Most of the lakes and strear,s where PHS fish were planted are in one or 
three research areas where the Conservation Deµirtiront operates fisheries 

research stations, namely, Hu..."lt Creek, Piceon River, ru1d Rifle River. In 

these areas, fishing is u..~der apcr:nit system in which clerks obtained records 

on all anr;ling. The b10 test waters not Yri thin t.'1-ic three research areas are 

Guiley Pond B.nd S-,rnnzy Lake. At C-uiley Pond, Hr. EL-ner Stensrud kept a 
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complete record of ell angling for tho De-p:Jrke::ibJ/, a."'1.d at Swanzy La.'1.re the 

Fish Division conducted an inte;;sive C3!1SUS in 1Thich most anelers were 

contacted. Thus for the present report wo have practically complete 

recocls on t."le returns of PRS trout to anglers. 

Census clerks exa:11ined all ani;ler 1s creels and kept daily records of 

all ms trout, includ:inc notations of the level of training (C, I, II or 

III) determined from fin clips. These daily returns are lis t8d in Tables 

6-41. Uuch of the present report is based on an a.11alysis of these returns. 

The returns are cor,iplet.e throur,h -t..11e 1956 trout fishing season. Field 

checks by electric s!10cker, trq..., nets and ueirs en Hunt Creek and East Fish, 

Ford a."1d Hemlock lakes (see Table 51), and the pattern o.f daily d..i.stribution 

of creel returns, sha~ed that b".f the end of the 1956 season there were 

practically none of the legal-size trout left in the test vraters an1 an 

insignificant number of survivors from the finr;erli.ngs pla.'1.ted during 1954. 

We may need to r:takc a sli:.;ht revision of the present report after the 1957 

:flshin0 season is ovm·, but it see-r:1s m1likely that conclusions given in the 

present report will have to be altered materially. 

Statistical methods 

The aim of PTIS training was to obtain a greater return of hatchery· trout 

to the creel and a better spread of these returns over a longer period of 

time. Thus t'.!le present analysis deals with total returns and with daily 

spread of the catch. The effect of the training ls judged by comparL11g 

returns from trained fish (Groups I, II or III) with returns from untrained 

hatchery controls (Group C). 

Chi-square is t..1'1e statistical met..'-10d used to com;;>aro total returns or 

survivals froJ1 two or m:,re lots of fish. Chi-square (X2 in tables) is 

~. feiv- recoveries of trout planted in Guiley Pond were obtained by lli-. E. 

Parker, from an,sline in and belcx-r the pond o,cratcd by Uore Trout, Inc. 
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necossarily ba!:;ed on an analysis of actual nur1oers of fish, not on percentage 

returns • It tells rt11ether a dif fercnce in rate of return beb-reen tvro or more 

lots o.r fish could happen U-.f chance alone. If the difference could not 

happen by chance (at betting oddB, or confidence level, of 95%), a.~d assu.,'Iling 

that other variables are constant, one conclude a that a significant 

difference resulted from the training~ 

The analysis of daily spread is more complicated. We are interested in 

the question "were the fish cau43ht by a lr-crge nu"IB)er of anglers over an 

extended period of many days, in contrast to a less desirable situation 

where the fish were caught by fewer a."1glers within the first fmv days after 

planting?n We have chosen two statistics to answer that question: mean 

days out and mean rank. The "b,vo ID3thods give results which correspond 

closely. The first, "mean days out," is the more r..eaningful figure. The 

second, "mean rank, n provides a method of determin:i.ng whether a difference 

in spread is statistlcally sicnificar1t, in contrast to a difference which 

could happen purely by chance. 

The statistic "cays out" is derived from the da.te of capture by an 

angler as related to the pl3!1ting date (see Table 6 as an illustration). 

Trout caught on the planting date ware out one day, those caught the day 

after planting were out two days, etc. If ona fish was caught on the 2nd 

day and one fish was caught on the 9th day, the "mean days out" for the 2 

fish would be 5., days. 

In computing "days out," only days of the open season on trout were 

included. The first PRS plantings were made on August 26, 1953 and there 

were 19 days 10ft :tn the trout open season that year. Through 1956 the 

seasons \-Tere: 

19S3-first plm tin;; - September 13---19 day·s 
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1954--.April 24 - Septenber 12----1'42 days 

19.5.5--..\pril 30 - Se9tember 11----135 " 

1956-April 28 - September 9---135 n 

·./ 

For those waters which wero open in an extended fa11 s0ason to November 30 

on rainbow· trout, the period from September to ?rovember 30 was included in 
; 

days out. For t.t-ie 195h fingerling pla.-ritinzs, "days out" we:-e calculated 

from the day on which the first experlm.ental fish of legal size appeared in 

an a11gler•s catch. Li:.::-·.rl.se for East Fish Lake, where a 10-inch size limit 

prevailed, 11 days out" were co~uted starting w-l th the day on which the first 
,. 

10-:L"lch trout from a.TJ. e::,,..-perlmental group was captured. If the reader objects 

to this procedure (for finger lings and £or .fish from East Fish Lake), he can 

readily derive corrected avera~,es for mean da:ys out from dates given in the 

acco~panying tables. 

The "rank test" is a non-parametric statistic in which one does not 

assume a normal distribution of variates. Tho procedure is described by 

Echrards (19.>h, Sta tis tic al methods for the Behavorial Sciences., pp • 1-il 7-L..33) • 

Its co::iputation is riore involved than for mea-i days out. lihere you have 

creel returns from hro (or more) lots of fish, the returns a.re arrf1~ged in 

daily sequence. If a sin2le fish is caucht on the first da;r, it has a ra.'1k 

of 1; then if mo fish are caug11t on tho second day, these two fish share 

raP.ks 2 and 3 and each is assigned a ra."1..lc of 2 .5; if then four fish a.re 

caug.tit on the t.:'1ird day., t.½e-se four fish share ranks L., 5., 6 and 7 a.."ld each 

is assigned a rank o:f 5 S; finally, if the tw'o lots ;•rhich you are ra.'1.king 

have a total of 100 returus, with a single fish caught on the last day, this 

fish has a ra.."lk of 100. The "mean rai.--ik" for the fish in any o."le experimental 

lot is the average of ranks for fish in that lot. ~'ihether or not two mean 

rar.1cs are sienificantly different is determlned by a "z" test (see F,dwartls 1 
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text); whether or not the collective difference among three or more mean 

ranks is greater than could be expected by chance is measured by the H test 

(see F.d:,rards). 

Thus we refer to the average "mean days out" for an understandable 

figure on the a."j,ount of ti."118 that trout renained in a stream before t.11ey were 

caught by anglers, a."'.ld we refer to the analysis of mean rank in determining 

whether a difference in daily spread is significant. 

We obtain the sa.Y.e results in the rank test, whether or not "days out" 

includes days from other thaz.~ the opan season on trout. 

, For a clear understa.."1ding of the analyses given on Tables 6-lr.1, the 

reader sbou.ld al.so note the page of footnotes preceding Tablo 6. 

Experimental variability 

Creel returns from tho 36 plantings of P?.S trout (Tables 6-41) were 

highzy' variable a11ong the different lakes a."1d streams-3ome returns were high1 

others lo:v. The differences in returns bet.re en lot.s of trained. fish a'Yl.d their 

controls were also variable-in some experiments trained fish gave better 

returns and spread, in other exper:im~..nts the control fish did better; in some 

instances Group II fish did better tr.an Group III; etc. This variability 

makes it more difficult to evaluate the effect of training, and the evalua

tion has to be based on averaees for a munber of plantings. 

Some of the va:tlability may have bean due to experim~..ntal bi.as, in that 

:important factors other than training were not kept consta.,t. This was true 
·•· ' 

of the plantings of legal-size fi~h made during 1954 (Table _3). Although 

the 1954 pla~tincs are listed as leeal-slze !ish, some fish in each lot w~re 

or sub-legal. size (less than 7 inches in length), and relatively more of the 

trained fish than controls were of sub-lci;al size at time of planting. This 

may have had a considerable effect on the angler ret1.lI'ns, from hooking 

mort~lity a.~onz the sub-legals before ang1ers could keep t.~em, and from dela7 
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· in the dates on which surv1.vlng fish could ba kept by anglers {while the 

fish \'iere graving to le gal size) • The effect of this bias -;rould be to 

reduce the numerical returns and increase the. daily spread of the trained 

fish in contrast to the controls, indcpsndent of the effect of training. 

Reduced returns and improved spread did occur a.jong t~e 1954 plantings or 
"legal-size" trout, and· vrc do not know hav !:lt!.Ch of this difference ca."l be 

ascribed to training, how much to experimental bias. In plantings other 

than those of le~al-sir~e tr-out d11r1ne 1951.i, fish in experir.;ental lots were 

closely comparable in size (Tables 2, 4., 5), and experimental bias due to 

differences in length :mu.st have been small although r.ot necessarily absent. 

Another problem :hr the a.'1alysis of creel returns of PRS trc,ut is that., 

for maey of the plantings, trained fish gave l~Ner ntmerical returns bi~t a 

better daily sy:ireacl. We must then evaluate a gain ar;ainst a loss. See 

fables 6 and 'l, and the page oi text foll::r,ring Table 6, for furthor info!'mE--~ 

tion on this problem. 

Results and Conclusions on Creal Returns From PPS ~rout 

Legal-size trout 

Tables 6-hl give complete data on a.11gler returns from individual 

plantines of PRS trout t~rough 1956; an insignificant nu"':lber of additional 

returns in subsequent years can be expected. Tables 6-41 also contain 

surrrmary figures, by level of trainin~, for total return, porcentage ret'U1'n., 

gain or loss in return or trained fish over the controls, and the mathe:c;.r..tical 

probabilit<J that the gain or loss is significant; and, under analysis of 

daily apread, summary figures for mean days out, mean rank, gain or loss in 

mean rank of trained fish, and probability that gain or loss in ra,."lk is 

significant. In these tables the probabilities tell 1.vhether there is 

significant difference in a collective sense a~ong the several experimental 

lots {Groups c, I, II, III) in any give~ expzriBent. 
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Summaries of creel returns for individual pla.11tings are grouped by year 

for direct conrparison in tables as follo•rs: 

Table h2-lcgal-slze trout planted during 1953. 

Table L-3- n " " It " 1954. 

Table 44- " II " " " 1955. 

Table 48-fineerling " n n 1954. 

Finally, yearly S'l.lll!i'1..aries on returns are given in Tables 45 a."ld 481 and 

su.::nmary- analysss of mean ra."11c are given in Tables 47 and 49. 

Among t.1-ie eight pla..--itings of legal-size brook trout md.e during 1953, 

numerical returns or trained an:i control fish vrcre significantly different 

from only three pla"ltings (Table 42). In Hunt Creek the controls did better 

than fish trained at tho I and III levels • In the Pigeon River, II fish did 

better th.an controls. In Ford Lake control fish did better than the III' s. 

In daily spread of trout amonc anglers, trainad brook trout did better tho..'1 

controls in Hunt Creek (Table 6) and Ford Lake (Table 10); for other tests 

the improv~-n.gnt in spread (generally the case for trained fish) was not 

signi.fica.7lt as :measured by _the H test. For the eight plantings the general 

pattem was a greater return for control fish and a better spread for trained 

fish; from the sta.."'ld.point of returns to the a.~gler, the benefit in spread 

among trained fish was largely nullified by loss in returns (see teJi..-t page 

preceding Tabla 7, and Table 7). 

For the b10 1953 plantings of legal-size rainbow trout the results were 

irTecular. In Guiley Pond, the III 1s gave better returns than controls; in 

the Fifle River the controls did better than the III•s (Table 42). Conversely, 

1n daiJ.y spread, Ill fish in Guiley Pond had somewhat poorer spread, III fish 

1n the Rifle had sonewhat better spread, but differences were not significant 

(Tables 15 and 16). 
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The 1954 plantings of legal-size trout co~sistently gave higher returns 

or control fish (Table h.3), but be·l;ter spread of trained fish (Tables 17-22). 

The a.'llount of i..~rova~nt in spread of trained fish is closely matched by 

the loss in returns • The degree or poorer returns a..~d better spread or 

trained fish was greater for the 1954 plantings than r or the 1953 and 195~ 

plantings, probably due to the 8}..1'.)erimcntal bias (clifferance in size at 

.ti.-rne of plan ting) described above • 

. Among the 1955 pla.7ltings of legal-size brook a.11d rainbow· trout (Table 

h4)., only the Rifle River planting of rainbows gave significant differences: 

here agaip., C fish gave great0r returns., Ill fish gave better spread (Table 

27). 

I£ we look to the annua1 slli--:rrnaries for numerical returns (Table 45) and 

mean rank (Table lt7)., we see more clearly the trends mentioned above: a 

larger creel return of control :fish than of III f'ish (the r1ost hig.11.]y trained), 

and a better spread of III fish than of controls • If we eliminate the 1954 

results from consideration because of exparimental bias, the figures for 1953 

and 1955 still shC1i't the same results, althoug.11 less strikingly. The conclusion 

that P7t.S trai..YJ.ing did retard the catchability of hatchery trou.t is strengthened 

by a separate study on the Tobacco River (see Table 54). 

Finger lings 

PP.S fingerling brook, rainbow, and brown trout were planted during the 

fall of 195!~ at 12 sites (different sections of Hunt Creek considered as one 

. site). Daily creel returns are given in Tables )0-41. For all plantings, 

nu.-rnerical returns are sl.1l'm!!arized in Table 48, and m.ean ranks (daily spread) 

are sur.r:na.rized in Table 49. 

Among the ten pla..··rtings of finc;erlinz brook trout, trained fish gave 

batter returns than controls in Tiest Lost Lake (Table 36), control fish gave 



-14-

better returns than trained fish in Herr'.1ock I,ake (Table 38), while trained 

and ~ontrol fish gave equal returns in the remaining etg.1-it plantings. For 

all plantings combined, total returns were al.l'Jlost identicalt 6.,38 percent 

or 20,556 C fish, end 6J-t.1 percent of 20,479 III fish (see Table 48}. In 

daily spread, Ill fish r1ere better than controls in Hemlock Lake (Table 38), 

but differences in spread for the other nine plantings were not significant 

(Table 49). 

In the single planting ?r fineerl:b1g rainbows in Devoe Lake (Table 4?), 

trained fish eave significantly hiE}ier rekrns. than control fish. Ro.vever, 
. .. . . .. . ,. . . .· 

pe~cnta.ge, rctitrns vrere snaD:-1.0h 1or trained, o.l.a for control. We could 

attach mora significance to the better returns on fingerling rainbo:1s if' moro 

than one planting had been involved, a.'1c1 if similar results 'had been obtained 

for brook trout and bror,m trout fingerlings. Since one of the ten plantings 

of brook trout gave significantly rotter raturns or trained fish, one s.hould 

alloi..v for similar experimental variabilii7:J w:lth rainbmvs. Daily spread of 

returns from trained and control fish ,vas similar. 

The single planting of fingerling bro-:m trout in the Rifle River gave 

slightzy {but not significantzy) better returns or trained fish, no difference 

in spread or catch (Table 41). 

Survival or PP.S trout, waters open to angling 

We believe that the creel returns given above for PRS plantings are 

practically 100 percent cor:plote; i.e., that there 11ill be very fer:, returns 

during 1957 a.'1.d subsequantly. We co::iclude this for bo reasons: (1) In 

moat instances creel returns diminished to nothing long before the end or the 

1956 fishing season. (2) Population studios on Hunt Creek, East Fish Lake, 

Fo:rd Lake, and He-ru.ock Lake showed that fe-R or no fish were left by Se::.,te::nber 

or 1956 (Table 51). 
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Popula.tion estimates by electric shocker were made on Hunt Creek each 

Septeraber fro.m 1953 to 1956. Each time the nuni!)er or trout remaining in the 

stream at the end of the fishing season was estimated. Trap nets were used 

on Ea~t Fish, Ford, and Hemlock lakes far· similar inforr:iation. 

The results at Hunt Creek (Table 51) sha.1 that (1) for legal-size brook 
... 
trout t.L"1ora was a little better survival of IlI fish than controls at the 

'end of the first angling season, (2) very r ew fish were caught during t:11e 

second sea.son, and (3) t.."lere were almost no su..-vivors at tht3 end of the 

second season. Rosul ts on the three lakes shO'.'ted (1) no better survival or. 

,trained fish, a.-rl (2) alr.ost no PRS trout remaining at the end of the 1956 

fishing season. 

Survival Studies, PRS Trout, Waters Closed to Angling 

In addition to the nUJ!lerous plantings of PnS trout in waters open to 

angling, a number or straight survival ntn::lies were rr.ade on pla.r:ttings of 

fingerling and legal-size trout in enclosed stream areas which were closed 

to fishing (Tables $2 and $3). These tests were carried on in Dfa•;1rsions 

IIA and TIIA or Section C or Hunt Creek, ai.'"l.d in a portion or Sla.gl~ Creek 

south of the county hie}m·ay Yrhich passes through the St.ate Fish Hatchery at 

Harrietta.. The design of these tests was to liberate lots of trained and 

control trout (identified by mark1ng) in screened sections of stream from 

which the fish could not esca:p31 and to determine survival at regular 

intervals by recapturing all, or nearq all, :fish with a D .o. electrical 

shocker. The shocker was operated two to four ti."les throughout the stream 

section for each count. For most cou.."11ts, condi ti ens were favorable for 

operation of the shockar, and it is believed t:.'1at the counts ,vere at least 

90 pare en t coni.plete • Conditions at tha two stream. sites, pertinent to the 

design or the tests, were as follows: 
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Slagle Cr.1ek. A concrete dam at the upper end of the experimental 

section ".1as a barrier to fish moving out of the section. The lo.1er end of 

the section was blocked by a screen of vertical wooden slats with 1/2-inch 

spaces betvrecn; trout less than, inches in length could escape through the 

screen. Fron Novauber, 1953 through Augnst, 1956 hizh water frequently 

ove?'-topped the damstream. screen allo:ting a~~rir:lental fish to escape; 

anglers reported tJ1at they caucht test fish below· the section., and 40 test 

fish were recaptured by shocker belO','r the section. Hatchery rearing ponds 

located nearby may have attracted predators in abnorr.1a.l r.u.."'11bers to the test 

section. 

Hunt Creek. Fish-tieht screens vtere present et the upper and lo:;er ends 

of the experimental diversions. One flood. over-topped these barriers for a 

2-hour period, but fei'T test fish escaped; one was caught in the fish trap at 

the lower end of Section Z, none was taken by anglers or by extensive 

operation of the electric shocker outside the diversions. Although anglers 

might have done some illegal fishing in the experimental diversions of Hunt 

Creek while these survival studies were goi."lg on, no test fish were found in 

their creels at the chocking station. 

Vie believe that the survival tests at Runt Creek were more reliable 

than those at Slagle Creek, because of more escapement of test fish at Slagle 

Creek. 

Survival, legal-she trou~ 

One hundred leeal-size brook trout o! e.."q)erimenta.1 groups I, III and C 

and 102 wild fish (obtained from the Horth Bra-rich Au Sable River) were put 

in the Hunt Creek div~rsions on A11ocrust 26, 19:53. l:!onthly counts were ·made 

by shocker through .April, 1954 when the racerrnys vrere drai.11ed and all 

surviving fish were recovered. The nunbers of survivors each month for each 
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experimental group ara tabulated in Table .$2. Survivors in April, 1954 were 

20 C, s, · 20 I's, 24 m • s, and .$2 wild fish • The greater survival or the wild 

fish is statistically significant; other differences are not significant. 

The results from other plantings of legal-size trout (brooks a..".ld rainbovrs), 

in Hunt Cree:k and Slagle Creek, are also mnmr..arized in Table 52. For brook 

trout there is some indication or better survival or I and II fish (not of 

III fish) in Slagle Creek. For brook trout in Hunt Creek during 1954, there 

was no difference i.Tl survival. For rainbo·,7 pla11ting Il".ada in Slagle Creek in 

.August, 1953, thera was better survival of I a.11d II (trained) fish over the 

winter months; ho11ever, by April tho survival rates were about the sa.':le-t.1-te 

better survival of !I fish over C fish was not significant. The test on 

legal-size rainba:rs, started in April, 1954, shc:wed no benefit from training. 

~ur1..-ival, fingerling trout 

Trained and control fingerling brook trout were used for survival 

studies in Hunt Creek nnd Slagle Creek, and monthly checks by shocker were 

made on survivors (Table .$3). The two tests at Hunt Creek and the 1953-54 

test at Slagle Creek sha1ed no benefit from training. In the 195.5-56 test 

at Slagle Creek, sul"Vi val or trained (III) fish was better than of controls 

for a.bout the first 12 months, but by the end of 18 months the difference 

in survivai' befaveen controls a."ld trained fish was largely lost. 

Controlled Fishing Tests, Tobacco River 

From the legal-size brook traut tratned for the 19)4 PRS plantings, 

approximately equal numbers of C, I, II and III fish were planted in a 

screened raceway of the fonner Tobacco River Rearing Station 10 r.i:iles north

west of Clare, lJichigan. Also, 132 wild trout fran. other streams were 

included for a fifth experimental lot. These fish were then fished over by 

a group of anglers selected by P:W. All trout caught were killed after 
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ca:'Jture, an.d. tallied as to le7ol of trainine (fish were fin clipped) a"ld 

dato of capture. The purpose of tl~is test. was to determim if the trained 

fish were less susceptible tha.'1 controls to i!:imediate capture, and more 

susceptible than wild trout. At 'tl1e end of t.rolve days or fishing, the 

race~rny was drained and all surviving trout were recovered. The results of 

this test are su.."'I:i1ar-lzed in Table 54. The creel returns and s1.irvi val 

records were analyzed t!le same as for tests described in the first part of 

this report. 

The Tobacco River test gave results similar to those wvith legal-size 

brook trout in waters opcu to public fishin3. Anglers caught a signif :icantly 

greater nu:m.ber of controls t..½an of trout trained at the III level. Also, 

they cauzht a sigaificantly greater number of tra.i.ncd fish than of i'fild fish. 

The daily spread of creel returns, analyzed by a tes-t; of independence 

(Chi-square)., was significantly different for train:Lig at a 99 .9 percent 

confidence level. Rank tests further verified this conclusion. Significant 

differences L"l mean rank were .found between controls and III' s, and behveen 

Ill's and wild fish. Training at the III level rnade the fish less susceptible 

than controls to early capture, but the III fish were caught more readily 

than the wild fish. 
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at field sta:tions and An., Arbor contributed much time in the compilation a."ld 
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Appe.ndix 

Brief' summari.r or other studies r.1.ade a.'ld published by PRS 

The staff of ?RS conducted experiments at. the State fish hatchel'"IJ at 

Oden O..."l the ability of hatcher-.r-reared brook trout to survive long pcrio1e 

without food (P..deL-nan, Bin~liam and l!aat.ch, 1955)~ Three groups of ho fish .,. 

each were utilized. The average sizes of fish were 3 -5, 5 .5 and 7 .5 inches. 

Weight decreased noticeably during the first three months, and stayed 

relatively constant over the last four months. At the end of the 7-month 

period, survival aBou.nted to 30 percent for the 3 .,-inch fish, 90 percent 

for the ,5.5-inch fish, and 75 percent for the 7-5-inch fish. At the end 

of seven ~onths, half of the surviving fish .vere put on a "demand-feed" 

schedule (i."Tlr:1cdiately fed all they ,muld cat); t.1-lc ofaer half were fed 

sr..a.11 and increasinc increr1onts u...t1.til a full daily ration was eaten. Those 

on demand feeling all died, those on slo;r fceclinz did not. The authors 

concluded that starvation, ~ E!, was not, an L-q:iorta'1.t factor causinr; lcr,1 

winter survival rates. 

In a second paper, Adelraan and Bingha.r.1 (1955W compared ·the survival 

in two enclosed natural stream areas, of u.nt,ra:i.nc<l hatcher-,1-roared brook 

trout \'l'it..}i wild brook trout, all 7 inches or larger. In Hunt Creek, wild 

fish survived from late August to ?.!arch at a rate about t~v:ice that of the 

hatcter-.r fish. In Slagle Creek, hatcher-.r brook trout survived the same 

~el,-nan, Harvey u., Joseph L. Binzha.:n, and Jack L. Maatch 

1955. The effect of starvation upon brook trout of three sizes. The 

Prog. Fish-Cult., Vol. 17, l!o. 3, July, 1955, PP• 110-ll2. 

'&{deL"'Jan, Har.re"J M. and Jcsel)h L. Binsh2.m 

195;;. W:LY1ter survival of hatclt~17:1--r0ared and native brook trout. The 

Prog. Fish-Cult., Vol. 17, !To. 4., Oct., 19.55, PP• 177-180. 
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poriod about 1.7 tlnes as r1ell as the wild fish. The authors concluded that 

there 1.ras little or no difference bebrnen hatcher1-reared and wild brook 

trout in ability to survive the winter months. 'l'hcir data are included as 

a part of Table 52 of the present report )JI' 

Adelman ani Bingham (l9>6)c/conducted tests at the State fish hatchery 

at Matta\van on the abi.li ty of brook, brown and rainbcr;; trout to di.scrirr.i.nate 

differences in size. They round that bro,m trout resol va stimulus differences 

more readily t.'-lan either rainbcr,V' or brook trout. 1:hen the effect of learning 

the first discrir.rl.nation upon tho speed of learning'a second discrimination 

was tested, it i1as found that brcnm trout uric1e:rwent no. chan~;e, rainbo;r trout 

learned the second discrimination ~ore ra9:i.dly, tho brook trout more sloirJ.y. 

These results givu cene1til support to the COI:'.r.'!on observation that brook 

trout are the least "intelligent" of the three species of trout, a..,_d probably 

explain '17hy they are the nost readily captured by anglers under a wide variety 

or eondi tions. 

\JThe figures given by Adelman and Bingha7n in t!.1eir P.F-C. article (Vol. 17, 
No. 4, pace 179, Table 1) var-.r somewhat from field data in Institute files 
{given in Table 52 of the present report), but these differences would not 
alter eeneral cm1clusions on survival to !.:arch of 1954. Ho;rever, survival 
data fo:i.."' April, 1954 (see Tabh 52) wero not includad in the ?.F-C. article 
which was prepared prlC"r to the time oi' the April check. The figures for 
Aprll do not chc>.nge the conclusion for brook trout in Tiunt Creek, nam-aly: 
· the wild fish had ttice the survival of hatcher-.r fish. For brook tro-.J.t in 
Slagle Creek, the better survival of hatcr:ery fish ov-or nild fish (as con
cluded b'J Adelman and Bingha'Tl) was appare:it in the figures for Januar-.r to 
!,arch (P.F-C. article, Table 1), but by April (Table 52) the survival rates 
of hatchery and wild fish werr?. identical (47%). In view of the small 
nur:toer of wild trout· involved in the Slagle Creek test, and the kn~1n 
esc~pement of test fish from the Slagle Cr0ek exp0rirr~ntal section, the 
P.F-C. authors had a weak case in concludinr.; that hatchery trout survived 
as well as rrild trout. Tr.e April survi va1· data also tend to ne~ate their 
conclusion; Furt1:er-i:rore we do not shar0 the point o.f vic·:r of Adeb ... m and 
Binchaill tl~at the Hunt Creek results should b~ discred.i ted because of illegal 
fishing; this test ran for 8 nonths, the area v;as open to fisninr for only 
the firat 19 days, freqrnnt checks by Hunt Creek e:".ployees fa:tled to disclose 
e.ny anc;ling on the test section, and furthe:r:-0.ore r:iost of the differential 

_ pi~rtalit7 occurred after the fishing oeason :was over. 
~dehnan., Harvey u., and Joseph L. Binr;ham 

1956. Size discr:ininat:ion in fae brook, bro,1n and rainbo·.,, trout. The 
Proe. Fis!1-Cd.t., Vol. 18, !!o. 1, January, 1956, pp• 26-29. 
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Tabular summary 

of 

Creel returns (through 1956) and survival of trout 

from experimental plantings of trout "trained" by 

Psychological Research Services (PRS), 1953-19560 

Data compiled and summarized by D. So Shetter and 
G. Po Cooper, with assistance by other Institute staff$ 

For significant summaries, see Tables 1, 6, 45, 
47, 48, 49, 51, 52, 53, and 54" 

For an understanding of Tables 6-41, see page 
of footnotes preceding Tab~e 6. 

In addition to an evaluation of PRS training, the 
summaries give significant data on returns of 

hatchery trout to anglerso 

Prepared by 
Institute for Fisheries Research 
Michigan Department of Conservation 
February 28, 1957 
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Table 1-5 

Localities, planting dates, and specieSjnumbers 

and size of fish in experimental plantings of 

PRS trout in waters open to public angling. 

Leve 1 of PRS training 

Group I Underwater feeding. 

" II Underwater feeding and avoidance 
training. 

" III -- Underwater feeding, avoidance 
training, and use of shelter. 

" C -- Controls; no training. 



Table 1 

Localities where experimental plantings of PRS trained 
and control trout were made, 1953-55 

Stream or County T. R. Sec. 
lake 

Hunt Creek Montmorency 29N 2E 25,35.d6 
East Fish Lake II 29N 2E 34,35 
Fuller Pond II 29N 2E 34 

Pigeon River Otsego 32N lW 9 
Ford Lake fl 32N lW 8 
North Twin Lake II 32N lW 10 
South Twin Lake II 

32N lW 10 
Lost Lake II 32N IW 3 
West Lost Lake ll 32N lW 3 

Hemlock Lake Cheboygan 33N lW 34,35 

Guiley Pond Iosco 22N 6E 9 

Rifle River Ogemaw 23N 3E 11,14,22,.23 
Fontinalis Creek fl 23N 3E 2 
Devoe Lake fl 23N 3E 11¥12 
North Lake II 2,3N 3E 1 
Gamble Creek " 23N 3E 2 

Swanzy Lake Marquette 45N 25W 13 

.. 



.. Table 2 

PRS plantings of legal-size trout during 19530 
All plantings made on August 26 

Number of fish 
Species planted, by 

Stream or of e!Eerimental ~rouE Average length 
lake trout C I II III in inche~ 

Hunt Creek Brook 200 100 0 0 0 100 8.1 

East Fish Lo II 200 150 150 150 8ol 

Pigeon River II 200 100 100 100 8ol 

Ford Lake I! 200 150 150 150 8.1 

South Twin L. II 100 100 8.1 

West Lost Lo II 100 100 801 

Hemlock Lo II 150 150 150 8,1 

Guiley Pond II 150 50 50 50 8.1 

Guiley Pond Rainbow 150 50 50 50 708 

Rifle River u 500 150 150 150 7.8 

~ From Department fish planting records • 

• 

... 



Stream or 
lake 

Hunt Creek 

East Fish L. 

Pigeon River 

Ford Lake 

Guiley Pond 

Rifle River 

Table 3 

PRS plantings of legal-size trout during 1954 

Planting 
date~ 
1954 

Apr. 22 

" 

" 

" 

Apr. 26 

II 

Species Number of fish and average weight 
of in pounds 

trout C I II III 

Brook 

" 

ti 

" 

II 

100 
(0.155) 

150 
(0.159) 

200 
(0.159) 

150 
(0.163) 

200 
(0.179) 

100 
(0 .150) 

150 
(0.141) 

200 
(0.150) 

200 
(0.175) 

100 
(0.135) 

150 
(0.132) 

200 
(0.141) 

150 
(0.139) 

200 
(0,140) 

100 
(0.132) 

150 
(0,122) 

200 
(0.128) 

150 
(0,127) 

200 
(0,134) 

Rainbow~ 200 175 175 175 
(0,166) (0.143) (0.144) (0,138) 

'1/These fish were jaw-tagged and measured individually. From the 
tabulation it can be shown that the following percentages of each 
group were less than 7.0 inches in length at planting~ Cy 8.5; 
IJ 12.6; II» 16,0; III3 24,0, 



Table 4 

PRS plantings of legal-size trout during 1955 

Number of fish 
Planting Species and average 

Stream or date~ of' length in inches 
lake 1955 trout C III 

Hunt Creek May 17 Brook 189 189 
(7o2) (7ol) 

Pigeon River fl II 200 200 
(6.7) (607) 

Ford Lake 1t If 150 150 
(608) (607) 

Fontinalis Cro May 16 II 102 100 
(7o2) · {7o2) 

Rifle River II Rainbow 300 300 
(7.3) (7ol) 

Devoe Lake May 16p 17 II 500 500 
(7ol) (608) 

North Lake It fl 500 500 
(7o0) (606) 



Table 5 

PRS plantings of fingerling trout during fall ot 1954 

Number of f'ish 
Planting Species and average 

Stream or date: of length in 1nche s 
lake 1954 trout Control Trained 

Hunt - Sec. D Nov. 12 Brook 999 998 
(4.3) (4.2) 

Hunt - ZABC II " 2.l'OOO 2y000 
(4.4) (4.2) 

Fuller Pond Oct. 14 fl 2.l'l98 2»168 
(4.2) (4.1) 

East Fish L. II II 4j/911 4,834 
(4o2) (4.1) 

Ford Lake Nov. 11 fl 2.9906 29914 
(4.3) (4.2) 

South Twin L. II II 1,,065 1J)070 
(4.3) (4.3) 

North Twin L. II If 1))369 1J)370 
(4.2) (4.2) 

West Lost L. ti II 998 994 
(4.2) (4.3) 

Lost Lake II II 1,141 19145 
(4a3) (4.3) 

Hemlock L. If II l.v494 lp49Q 
(4a 3) (4.2) 

Swanzy L. Nov. 12 II 1J)475 lj)496 
(4a3) (4.2) 

Devoe Lake Oct. 15 Rainbow 4.9050 3.l'949 
(4.1) (4.2) 

.. Rifle River Sept. 16 Brown 4J)992 4J)985 
(3.4) (3.4) 

Gamble Cr. ti II 500 500 
(3.4) (3.4) 



Tables 6-41 

Creel returns from PRS experimental plantings made in waters 

open to public fishing 9 1953-1956. Daily creel returns,, 

analysis of total returns 9 and analysis of daily spread of 

catchi for individual experimental plantings. 



Footnotes for tables 6-41 

\blunder "significant dates II are given, for each fishing season, 

only the earliest and latest dates when creel returns occurred. 

\&""Days out" includes only days of the regular open season on trout; 

not days from mid-September to late April, except where rainbow trout 

were caught during the extended fall rainbow season on certain waters 

( to Nov. 30) • 

\¥"Percentage gain or loss in returns" is computed using percentage 

returns for the C group as a base of 10~. 

\Y"Probability that gain of loss is significant 11 is tested by Chi

square (x2), and is based on numerical returns, not on percentages. 

Values for probabilities below 95i are approximations. Probabilities of 

less than 95~ are generally not regarded as conclusive. 

~"Percentage gain or loss in mean rank" is computed using the mean 

rank of the C group as a base. 

"e/"Probability that gain or loss in mean rank11 is significant is 

computed by the White z test for 2 groups 9 or the Kruskal-Wallis H ~st 

for 3 or more groups (see Edwards, 1954, Statistical methods for the 

behavorial sciences: 417-433). For z the two-tailed test was used. 

Where the H test was used, probabilities below 95~ are approximations. 

Probabilities of less than 95~ are generally not regarded as conclusive. 

NOTE: In tables 6-41, under analysis of numerical returns is an item 

"probability that gain or loss is significant," and under analysis of 

daily spread of catch is an item "probability that gain or loss in mean 

rank is significant." In both cases probability of significant difference 

is concerned with the variation among all groups which are represented 

in the experiment. Probabilities of' differences in pairing of two groups 

are given in later summary tables. 



Table 6 

Creel returns through 1956 from PRS experimental plantings of 
legal-size brook trout 9 Hunt Creek 

(experimental sections C and A) 3 planted August 26p 1953 

Creel 
returns 

Analysis of 
numerical 
returns 

Analysis of 
daily 
spread of 
catch 

Signifi
cant \l / 
dates"v 

8/27 /53 

0 0 0 0 

0 0 0 0 

0 0 0 D 

0 0 0 0 

0 0 0 0 

0 o O o 

0 0 0 0 

O O 0- 0 

0 0 Q o 

9/13/53 
4/24/54 

0 0 0 o 

0 0 0 0 

9/12/54 
5/12/56 
Totals 

Days 
ouW 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
16 
17 
19 
20 
21 
26 
28 

161 
311 

Percentage return 

Percentage gain 
or loss in returntW 

Probability that gain 
or loss is significanW 

Mean days out 

Mean rank 

Percentage of gain 
or loss in mean ranW 

Experimental group 9 

and number planted 
C I III 

200 100 100 

52 
46 
26 
15 
6 
3 
6 
4 

0 0 

4 

2 

1 
2 
3 
3 

1 

87 

15 
25 
7 
7 
5 
2 
1 
2 

5 
1 

2 .. 
1 

1 

• 0 

-15 

17 
9 
7 
6 
4 
1 
4 
2 
1 
2 
1 
3 

4 
1 

1 
1 

64 
64 

-26 

For C-I-III 
Prob.= 99o~ 
x2 = 2L8 

6044 5.16 8.95 

146.8 161.3 177.3 

+10 +21 

Probability that gain or los~h/ For C-I-III 
in mean rank is significant"7 Prob.= 95~ 

H = 5.83 
Percentage of gain 

or loss in mean rank 
corrected to equal returnW •• -2 +6 

~See Table 7 for method. 



The creel returns (Table 6) for legal-size brook trout in Runt Creek, 

Aug. 26, 1953, showed a loss in total returns of the trained trout as com

pared to returns of control (C) trout (15i loss for fish trained at the I 

level9 26~ loss for the III leve1) 9 but a better daily spread of the trained 

trout (10~ gain for the I level, 21i gain for the III). We may then logi

cally ask the question~ was improvement in spread of the trained fish a 

real gain, or was it largely the result of losing many of those fish which 

in the C group were caught during the first two or three days? In other 

words, if training resulted in anglers not catching some of the many fish 

which would otherwise have been caught during the first few days 7 and if 

more trained trout were not caught thereafter, has anything been gained at 

all? Thus, in Table 7, we correct the creel returns of the C and I groups 

to equal (in percentage) the returns for the III group. We do this by sub

traction from the C and I groups for the first two days when larger numbers 

of C and I fish were caught. The rank test is then applied to the "cor

rected" creel returns. The conclusion is that the III group had an improve

ment in daily spread of only 6i over an equal number of fish in the C group. 

There was a loss of 26~ in total returns to obtain a "real" improvement of 

6i in daily spread. 

This procedure of adjusting creel returns has been applied only to this 

one set of data; it has been done to show the importance of considering total 

returns and gain in mean rank togethero The procedure of adjusting creel 

records to equal returns (on a percentage basis), for a comparison of spread 

of catch, is logical if one is interested only in the sum total result 

(returns plus spread) of these experimental plantings. On the other hand9 

the experimental training did make the trout less susceptible to capture by 

anglers during the first few days; this result» in itself, might have prac

tical significance if these hatchery trout could be endowed, at the same 

time, with a better capacity for survival. 



Table 7 

Analysis of creel returns of legal-size brook trout from Hunt Creeki 
planted August 26» 1953. 

Showing method of obtaining "percentage of gain or loss in mean rank 
corrected to equal returns" 

Actual creel returns 
Days 

out 

Group 9 and number planted 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
lJ 
16 
17 
19 
20 
21 
26 
28 

161 
311 

Returns~ 

C 
200 

Creel 
returns 

52 
46 
26 
15 
6 
3 
6 
4 

4 

2. 

]. 

2 
1 
3 .. 
1 

174 

Correc
tion 

-26 
-20 

.. 

Correction~ -46 

I 
100 

Creel 
returns 

15 
25 
7 
1 
5 
2 
1 
2 

5 
1 

2 

1 

l 

0 • 

• 0 

Corrected totals~ • • • • 
Mean ranky corrected~ •• •• 

Correc
tion 

-10 

• 0 

-10 

III 
100 

Creel 
returns 

17 
9 
7 
6 
4 
1 
4 
2 
1 
2 
1 
3 

4 
1 

1 
1 

64 .. 

Correc
tion 

• 0 

... 

0 0 

O 0 

0 0 

Percentage gain or loss in mean ranky corrected, to equal returns~ 

Corrected creel 
returns 

C 

26 
26 
26 
15 
6 
3 
6 
4 

4 

2 

1 
2 

3 
3 

1 

Group 

I 

15 
15 
7 
7 
5 
2 
1 
2 

5 
1 

2 

1 

1 

III 

17 
9 
1 
6 
4 
1 
4 
2 
1, 
2 
1 
3 

• 0 

4 
1 

1 
1 

64 

128 64 64 
127.3 124.7 134.8 

-2 +6 



Table 8 

Creel returns through 1956 from PRS experimental plantings of 
legal-size brook trout, East Fish Lake» 

planted August 26, 19530 
Planting size 7" - 8 1/2"; legal size limit at lake 10" o 

No early recoveries because of high size limit. 

Creel 
returns 

Analysis of 
numerical 
returns 

Analysis of 
daily 
spread of 
catch 

Signifi-

4/24/54 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 Q 0 

0 0 0 o 

0 0 0 0 

9/12/54 
4/30/55 
Totals 

Days 

ou-W 

1 
4 
9 

23 
37 
57 
61 
62 
66 
67 
73 
79 

113 
114 
124 
141 
142 
143 

Percentage return 

Percentage gain 
or loss in return»' 

Probability that gain 
or loss is significanW 

Mean days out 

Mean rank 

Percentage of gain 
or loss in mean ra.n~ 

Probability that gain 
or loss in mean 
rank is significanW 

Experimental group» 
uud number planted 
C I II III 

200 150 150 150 

2 

1 
1 
1 

1 
1 
1 

1 

2 

1 
12 · 
6 

0 0 

1 
1 
1 

2 
4 
1 

0 0 

• 0 

0 0 

1 
l 
1 
2 

15 
10 

+67 

1 

1 

0 O 

2 
1 
1 

1 

• 0 

0 0 

7 
5 

-17 

For C-I-II-III 
Prob. = 83i · 
x2 = 5.0 

1 

1 

0 0 

1 
1 

1 
2 
7 
5 

-17 

72.3 71.3 50.4 112.0 

20.8 18.7 16.4 31.0 

-10 -21 +49 

For C-I-II-III 
Prob. = 91~ 
H = 6.5 



Table 9 

Creel returns through 19% from PR.S exPerimental plantings of 
legal-size brook trout, Pigeon River, 

planted August 26, 1953 

Creel 
returns 

Analysis of 
numerical 
returns 

Signifi
cant 
dates¥ 

8/26/53 

0 O O 0 

o e o o 

O O O 0 

0 0 o • 

0 ,g- 0 0 

9/13/53 
4/24/54 

0 0 0 0 

5/30/54 
Totals 

Days 

ouW 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
lh 
15 
16 
17 
18 
19 
20 
21 
28 
35 
42 
56 

0 0 

Percentage return 

Percentage gain 
or loss in return~ 

Probability tha .. t gain ~l,/ 
or loss is significant';;' 

Analysis of Mean days out 
daily 
spread of Mean rank 
catch 

Percentage of gain ~cl 
or loss in mean rankV 

Probability that gain 
or loss in mean 
rank is significan-W 

Experimental group 9 

and number nlanted 
C I II III 

200 100 100 100 

19 
41 

1 
13 
5 
2 

3 
2 
1 
5 
2 
1 
1 
3 

0 0 

3 
10 

1 
1 
1 

2 

117 
59 

0 0 

12 
16 

1 
11 
5 
1 

3 
2 

4 

3 
1 

0. 

1 
3 

" 0 

• 0 

1 

1 
65 
65 

+10 

5 
23 
3 
6 
9 
2 
1 
5 

4 
1 

1 

0 0 

1 
6 
1 
1 
1 
1 

0 0 

O 0 

71 
71 

+2D 

For C-I-II-III 
PrBb O = 99%+ 
X = 13.3 

4 
11 

2 
9 
2 
4 

• 0 

0 0 

2 
2 

• 0 

1 
1 
2 
5 

0 o 

2 
0 0 

0 0 

• 0 

li.7 
47 

-20 

6.59 6.51 6.63 7.30 

142.5 143.4 159.3 166.9 

0 0 +l +12 +17 

For C ... I-II-III 
Prob. = 74% 
H = 3.99 



Table 10 

Creel returns through 1956 from PRS experimental plantings of 
legal-size brook trouti Ford La.kei 

Creel 
returns 

Analysis of 
numerical 
returns 

Analysis of 
daily 
spread of 
catch 

planted August 26.1> 1953 
Signifi- Days 

cant 
a.atesW 

8/27 /53 

et O O o 

9/13/53 
4/24/54 

0 0 0 0 

0 0 o 0 

6/5/54 
5/8/55 

0 0 o o 

8/5/55 
4/30/56 

5/27/56 
Totals 

ouW 

2 
4 

10 
11 
12 
13 
14 
17 
18 
19 
20 
21 
22 
24 
25 
26 
28 
34 
35 
41 
42 
48 
49 
57 
62 

170 
208 
259 
299 
303 
326 

Percentage return 
Percentage gain 
or loss in returns\}' 

Probability that gain ✓, / 
or loss is significantW 

Mean days out 
Mean rank 
Percentage of gain 
or loss in mean ranW 

Probability that gain 
or loss in mean 
rank is significant'Q/ 

Experimental groupJ 
and number planted 
C I II III 

200 150 150 150 

2 
4 

9 
15 
18 
2 

4 
14 
14 
30 
2 

1 
1 

2 
1 

.. 

• 0 

.. 
119 
60 

3 

6 
8 

12 
2 

7 
9 
8 

24 
1 
2 
2 
2 
1 

• 0 

1 

1 
1 

0 0 

2 
2 
l 

95 
63 

1 
l 

14 
12 
14 

1 
• 0 

5 
11 
6 

17 
1 

1 
1 

1 

1 

1 
l 

• 0 . . 
89 
59 

l .. 
3 
5 

13 .. 
1 
3 
4 

11 
14 
2 

1 

1 
0 • 

1 
1 

• 0 • 

1 
4 
l 

•• +5 -2 -25 
For C-I-II-III 
Prob.= 9<J'p 
x2 = 12.6 

16.93 33.79 20.35 43.09 
175.7 204.l 161.6 208.3 

•• +16 -8 +19 
For C-I-II-III 

Prob. = 9~ 
H = 11.6 



Table 11 
Creel returns through 1956 from PRS exoorimental plantings 

of legal-size brook trout, South Twin Lake, 

Creel 
returns 

Analysis 
of 
numerical 
returns 

Analysis 
of daily 
spread 
of catch 

planted August 26, 1953 

Significant 

dateW 

9/4/53 
·o o o o 

e o o o 

9/7/53 
4/24/54 

0 0 0 0 

0 0 • 0 

• • 0 0 

0 0 O 0 

o e O 0 

0. 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 O 

8/29/!54 
Totals 

Days 

ou-W 

10 
11 
12 
13 
20 
21 
24 
27 
28 
29 
30 
31 
34 
35 
42 
45 
47 
55 
56 
92 
93 
95 

125 
147 

Percentage return 

Percentage gain 
or loss in returnW 

Experimental group, 
and number planted 

C -I 
100 100 

• 0 

11 
4 
2 

36 
15 

l 
1 
2 
1 
l 

0 • 

l 
1 

0 0 

• 0 

3 
0 0 

1 
2' 
1 

• 0 

83 
83 

0 , 

2 
6 
2 
l 

34 
10 

0 0 

z 
3 
1 
2 
1 
1 
4 
1 
1 
1 
3 
3 
1 
1 

• 0 

1 
81 
81 

-2 

Probability that gain ~J,1 
or loss is significan-w 

Prob o -<::20% 
X2 = Oo03 

Mean days out 

Mean rank 

Percentage of gain 
or loss in mean ranW 

Probability that gain 
or loss in mean 
rank is significant9" 

24.6 27o7 

77o0 8802 

0 0 +15 

Probo = 89% 
z = lo.58 



Table 12 
Creel returns through 1956 from PRS experimental plantings 

of legal-size brook troutJ West Lost Lake» 
planted August 26p 1953 

Significant Days Experimental group, 

datesW ou-W 
and number :Elanted 

C I 
100 100 

Creel 
returns 9/5{53 ll 2 3 

4/2 /54 20 40 37 
0 0 0 0 21 12 13 
0 0 0 0 22 .. 1 
0 0 0 0 29 .. 1 
0 0 0 0 41 4 0 0 

0 0 Q" 0 42 1 2 
0 0 0 0 55 1 2 
0 0 0 0 56 1 .. 
0 0 0 0 63 1 •• 
e O O 0 89 •• 1 
e O e 0 115 1 •• 

1 L31L24 118 1 1 
Totals ... 54 t>l 

Analysis Percentage return 64 61 
of 
numerical Percentage gain 
returns or loss in return~ .. -5 

Probability that gain W Prob. <25~ 
or loss is sieificant x2 = 0.09 

Analysis Mean days out 26.4 24.6 
of daily 
spread Mean rank 63.6 62.3 
of catch 

Percentage of gain 
or loss in mean ran~ .. -2 

Probability that gain Prob. = 18i 
or loss in mean 
rank is sieifican.W 

z • 0.23 



Table 13 

Creel returns through 1956 from PRS expn-r-imentnl pl.<rntings of 
legal-size brook trout. Hemlock Lake. 

planted August 26. 1953, 

No recoveries in 1953. 1955 or 1956 

Signifi- Days 
cant 
r:latefy ou~' 

Creel 
returns 5/7 /54 33 .... 34 .... 55 

5/30/54 56 
Totals 

Analysis of Percentage return 
returns and 

Exnerimental group, 
and number plant~d 
C II III 

150 150 150 

.. 2 
2 

1 .. 1 
1 0 5 

0.7 0 3,3 

spread Returns not sufficient for further analyses 



Table 14 
Cree 1 returns through 1956 from PRS experimental plantings of 
legal-size brook trout, Guiley Pond$ planted August 26$ 1953 

Creel 
returns 

Analysis 
of 

Significant 

date~ 

8/'i.6/53 
0 0 o 0 

• o e o 

0 o Cl • 

0 0 0 0 

ff e O O 

9 0 0 0 

0 0 0 0 

$ 0 • 0 

0 0 0 0 

6 0 o O 

e O O 0 

e o o o 

0 8 0 0 

0 o O 0 

0 °'. 0 

9/13/53 
4/28/54 

ea o o 

e o e o 

5/22/54 
Totals 

Days 

ou-W 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
24 
26 
31 
38 
48 
• 0 

Percentage return 

Experimental groupj and 
number planted 

C I II III 
150 50 50 50 

l 
8 
4 

10 
3 
3 
2 
4 
4 
2 
6 
2 
l 
1 
5 

" .. 
l 
1 
2 
l 
4 
1 

•• 
•• 
66 
44 

.. 
6 
l 
3 
6 
3 

• 0 

1 ... 
1 .. 

0. 

2 
e • 

• e 

•• 
l 

• 0 ... .. 
48 

. . 
2 
2 
5 
6 
2 
l 
2 

• 0 

• 0 

2 . . 
• 0 

1 
2 

•• 
• 0 

• • 
l 
l 
2 . . 

• 0 

l 
30 
60 

l 
l 
3 
4 .. 
2 
l 

• e 

l 
l 

•• . . 
l 
l 
l 

2 
• 0 .. 
• • 
1 0. 

20 
4o 

numerical Percentage gain 
returns or loss in returnW 

Analysis 
of daily 
spread 
of catch 

• 0 +9 +36 -9 

Probability that For C-1-II-III 
gain of loss ,4/ Prob.= 83i 
is significantv _______ x_2_. ___ 5_._01 ____ _ 

Mean days out 9.52 6.00 10.l 9.70 

Mean rank 

Percentage of gain 
or loss in mean ran~ 

Probability that gain 
or loss in mean 
rank is significanW 

74.4 55.1 73.9 71.1 

-26 -1 

For C-I-II-III 
Prob. I" 11i 
H = 4.27 

-4 



Table 15 
Creel returns through 1956 from PRS experimental plantinp;s of 
legal-size rainbow trout, Guiley Pond, planted August 26, 1953 

Significant Days Experimental group, a!ld 

dateW ouW 
number I!lanted 

C I II III 
120 20 20 20 

Creel 
returns 8/26/53 1 O 0 0 • 0. 1 

O O e 0 2 0. • 0 0 • 1 
0 0 0 0 3 0. • 0 2 1 
0 0 0 0 4 3 00 •• l 
0. 0 8 5 4 1 3 0 0 

0 0 0 0 8 6 0 0 2 .. 
0 e • 0 9 1 •• • 0 • 0 

0 0 0 0 11 2 1 l 4 
0 0 0 o 12 2 l 0. l 
0 O O 0 13 .. • 0 l 0. 

0 0 0 0 14 0 0 0. 0. 2 
o O O • 15 • 0 •• • 0 1 

9/13/53 19 l • 0 1 0. 

4/24/54 20 2 • 0 l 2 
0 0 0 0 36 00 1 .. 0. 

0 o O 0 39 0 .. 0 0 .. . 2 
O O O 0 41 3 l • 0 l 
0 0 0 O 42 l l l .. 
• e O 0 43 1 . . . . . ... 
0 C\ 0 0 48 1 l • 0 0 • 

0 0 0 0 55 •• 2 .. • 0 

0 0 0 9 56 • 0 0 0 l • 0 

0 O·O • 57 l •• • • l 
e O O O 62 2 0 0 0 • •• 
0 0 0 0 66 1 • 0 0 0 0 • 

0 O O 0 75 0 D •• 1 0 0 

0 0 0 e 90 0 0 l . . 0 • 

0 0 0 0 110 l • 0 1 • 0 

0 e O 0 121 1 •• . . 0 • 

0 0 0 0 160 l • 0 •• 0 0 

1OL9L54 188 D 0 • 0 .. 1 
Totals 0 0 D 34 10 12 ~~ Analysis Percentage return 23 20 30 

ot Percentage gain ~ 
numerical or loss in return • 0 -13 +30 +65 
returns Probability that For C-I-II-III 

gain or loss 4 
is sia!!ificanW 

Pr~b. = 8~ 
X = 2•96 

Analysis Mean days out 32.0 39.5 25.5 27.O 
of daily Mean rank 39.9 50.9 3409 36.5 
spread Percentage of gain 
of catch or loss in mean ranW 0. +28 -13 -9 

Probability that gain For C-I-II-III 
or loss in mean 6 Prob. = 6~ 
rank is siS!!ificanW H =·J.21 



Table 16 
Creel returns through 1956 from PRS experimental plantings of 
legal-size rainbow trout, Rifle River, planted August 26, 1953 

Signifi- Days Experimental group, {Table continuedl 
cant 

OU~ 
and number Elanted Signifi- Days E~erimental ~oupi 

dateW C I II III cantw 
out~ 

C I II III 
~00 150 150 120 dates 

Creel Creel 
returns returns 
8/27/53 2 4 2 l o a 0 0 0 0 26 2 a o 0 0 0 0 

0 0 0 0 3 3 0 0 l • 0 0 e O 0 27 5 2 l 4 
0 0 O O 4 8 l l l 0 0 0 0 28 6 4 l 2 
0 0 0 0 5 3 0 0 2 0 0 0 0 0 0 29 0 • • 0 l .. 
0 0 • 0 6 3 • 0 2 0. 0 0 0 0 33 1 . . . . . . 
0 0 O 0 7 .. l .. . . 0 0 0 0 34 8 2 a• 1 
0 0 0 0 9 2 2 l l 0 o O 0 35 0. l l l 
0 0 0 0 11 16 4 5 4 0 0 0 0 36 l 2 0. a o 

0 0 0 0 12 7 l • 0 l 0 0 0 0 38 l .. 1 . . 
0 0 0 0 13 8 l 4 0 • DO O 0 39 .. 1 • • l 
0 0 0 0 14 l • 0 1 1 0 0 0 0 40 1 • 0 • 0 a o 

0 0 0 o 17 3 1 0 • 0. 0 0 0 0 41 2 1 0 • 2 
• 0 0 0 18 21 8 1 2 0 0 0 0 42 5 1 2 .. 

9/13/53 19 8 3 4 2 0 0 0 0 48, 3 .. . . •• 
4/24/54 20 3 2 a a •• 0 0 O 0 49 5 1 0 • l 

0 0 0 0 21 2 .. • 0 0 0 0 0 0 0 62 1 0 • 0 0 • 0 

0 0 0 0 22 • 0 l 1 0 0 0 O O 0 69 3 • 0 • 0 1 
0 0 o 0 70 l .. 3 2 
0 o O 0 90 1 .. 1 0 0 

0 0 0 0 91 l • 0 0 0 1 
o O O 0 110 1 0 0 0 0 

0 0 O 0 111 • 0 1 
7 /30/54 117 • 0 • 0 0 0 l 
4L30Z22 162 1 0 0 0 0 •• 

Totals o a a 140 43 36 22 
Analy•ls Percentage return 28 29 24 19 

of 
numerical Percentage gain 
returns or loss in return~ • 0 +4 -14 -32 

Probability that For C-I-II-III 
gain or loss Prob. • 85; 
is siEificanW x2 • 2-36 

25.8 Analysis Mean days out 23.6 23.3 33.7 
of daily 
spread of Mean rank 119.8 127.5 118.0 150.9 
catch 

Percentage of gain ~ 
or loss in mean ran .. +6 -2 +26 

Probability that gain For C-I-II-III 
or loss in mean 
rank is siEificanW 

Prob.• 8~ 
H • 4.9~ 



Signifi
cant,, 1 
dates'v" 

Creel 
returns 
4/24/54 

0 0 0 O 

0 0 0 0 

e O O 0 

a o o o 

0 0 0 0 

0 o O 0 

e O o. 0 

0 0 o 0 

o e o o 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 O 

0 O o 0 

0 9 0 0 

Table 17 
Creel returns through 1956 from PRS experimental plantings 

~f legal-size brook trout, Hunt Creek {experimental sections 
C and A), planted April 22, 1954 

(Table continued) 
Days Experimental group 

Days Experimental group, 
~?/ and number planted 

ou'tv' C I II III 
100 100 100 100 

Signifi
cant ,, 1 
dates"" ouW 

C I II III 

1 22 13 7 
2 13 15 11 
3 1 1 
5 •• 1 •. 
6 •. 1 •. 
7 2 2 1 
8 2 •• •• 
9 5 1 1 

13 1 • . 1 
19 l . . l 
21 • • • • 1 
22 l 3 4 
23 l 5 4 
25 . • • . 1 
26 4 2 •• 
28 •. 1 •• 
29 4 2 •. 
30 l 2 5 
32 •• •• 2 
33 •• •• •• 
35 l •• •• 

3 
3 

1 
1 

.. 
2 
2 
2 .. 

• 0 

• • 
3 
2 
2 
l .. 

Creel 
returns 

... . 37 
00 0. 38 
•• 0. 39 
••• 0 40 
0 • • • 41 
0000 44 
•• 0. 47 
• 0 0. 50 
•.•. 51 
• . • • 54 
0000 58 
. . • . 59 
• . • . 65 
••• 0 70 
•••• 71 
•••• 73 
•.•• 86 
• . • . 95 
• • • • 96 
•••• 99 
•••• 117 
• • • • 125 

4 
1 

2 

2 
1 
1 
1 
1 

•• 

1 . . 
1 
1 

•• 
l 

• • 
1 

• • 

3 

1 .. 
. . 
.. 

l 
0 • 

• • .. 
. . 
• • 

. . 

1 .. 
1 

.. . . 
1 
l 
2 
2 

0 • 

.. 
1 

:i,. 

l 

1 

1 
1 
2 
4 .. 
3 
1 

0 • . . 
l 
1 

• • . . 
0 • 

l 

.. 36 3 6 1 
(Table continued above) •••• 133 1 • • .. . . 

Analysis 
of 

•••• 134 
9/12/54 142 
4/30/55 143 

Totals ••• 
Percentage return 

numerical Percentage gain 
returns or loss in return~ 

Analysis 
of daily 
spread ot 
catch 

Probability that 
gain or loss 
1s significanW 

Mean days out 

Mean rank 

Percentage of gain 
or loss in mean ran~ 

Probability that gain 
or loss in mean 
rank is signitican,e8/ 

. . l 

.. • 0 

81 
81 

.. 
1 

• 0 

52 
52 

. . 
• 0 

2 
4o 
4o 

.. -22 -36 -51 

For C-I-II-III 
Pr~b. • 99. 9.' 
X • 37.6 

21.3' 18.2 27.5 39.4 

107.7 104.5 123.7 155.8 

•• -3 +15 +45 

For C-I-II-III 
Prob. • 99.~ 
H • 17.1 



Table 18 
Creel returns through 1956 from PRS experimental plantings of 

legal-size brook trout~ East Fish Lake, planted April 22, 1954. 

Planting size 711 - 8 1/211 ; legal size limit at lake 1011 

reel 
returns 

Analysis 
of 
numerical 
returns 

Analysis 
of daily 
spread 
of catch 

Significant 

date~ 

5/30/54 
0 0 0 0 

0 0 0 0 

0000 

8/22/54 
4/30/55 

0 Q O 0 

e • o • 

0 QI O 0 

7/8/55 
Totals 

Days 

ou-W 

1 
21 
67 
77 
78 
85 

107 
108 
128 
149 
176 

0 0 0 

Percentage return 

Percentage gain 
or loss in returnW 

Probability that 
gain or loss ~I.I 
is significanw 

Mean days out 

Mean rank 

Percentage of gain ~~/ 
or loss in mean ranKV 

Probability that gain 
or loss in mean 
rank is significanW 

Experimental group, and 
number planted 

C I II III 
150 150 150 150 

1 
2 
1 
1 
h 
2 
2 

• 0 

1 
1 
1 

16 
11 

o 0 

0 0 

0 0 

1 
3 

0 • 

6 
0 0 

0. 

•• 

10 
7 

-36 

00 

• 0 

0. 

0 0 

0. 

5 
1 

0 0 

0" 
• 0 

6 
4 

-64 

For C-I-II-III 
Probo = 99%+ 
X2 = l3o3 

0 0 

0 0 

• 0 

00 

2 
0 0 

0 0 

00 

• 0 

2 
1 

-91 

83.5 95.3 107.2 107.0 

lh .3 17 oli 2h .3 23 .o 

00 +22 +70 

For C-I-II-III 
Prob. = 87% 
H = 5o57 

+61 



Table 19 
Creel returns through 1956 from PRS experimental plantings of 
legal-size brook trout» Pigeon River» planted April 22i 1954 

Signif'1- Days Experimental group 1 {Table continued) 
cantw Wand number Elanted Signif'i.- Days Experimental §!:Oup 
dates out C I II III cant 

ouW 
C I II III 

200 200 200 200 dateW 
Creel Creel 

returns returns 
4/24/54 1 2 1 1 0 0 0 o 54 0 • 1 

2 1 1 o 0 1 0 0 o 0 57 1 l .. 2 
0 0 0 0 8 8 3 4 4 58 1 1 0 0 

9 2 4 1 59 1 0 o 

0 0 0 0 13 1 2 0 0 0 0 0 0 62 0 O 1 
0 0 0 o 14 2 o 0 63 1 
0 0 Q Q 16 1 2 1 0 0 0 0 64 1 1 

20 2 4 4 2 0 0 0 & 65 1 2 1 1 
0 0 0 0 21 2 • 0 5 2 0 O O 0 66 0 0 0 o 1 

22 3 3 5 5 67 1 1 
0 0 0 o 23 7 4 8 2 0 fJ O 0 68 1 1 
o O O 0 26 1 2 0 0 0 0 69 1 
0 O e 0 27 3 1 1 2 70 • 0 1 • 0 1 
0 0 0 0 29 3 3 8 1 71 o 0 • 0 1 1 
0 0 0 0 30 2 3 3 2 0 0 0 0 72 0 • 2 • 0 2 
0 0 o 0 31 0 O 2 1 0 0 0 • ! 0 73 1 1 l 
0 O O 0 33 1 3 0 0 74 0 0 0 0 2 1 
O O O o 34 l 1 l 0 0 0 0 75 l 1 l 
o o o 'o 35 2 0 0 0 O 76 0 • l 2 0 0 

0 O O 0 37 4 0 0 l 0 0 0 O 77 1 1 l 
0 0 0 0 38 2 l 1 78 0 0 2 o 0 

0 0 O O 43 2 0 0 88 l 0 0 

0 O O O 44 3 3 3 2 0 0 Q 0 89 0 0 0 • 2 
O O o O 45 0 o 1 1 1 93 0 0 0 o l 
0 0 p 0 46 1 l 6 0 0 0 0 99 O 0 0 0 l 
O O O -o 47 0 0 2 0 0 0 0 103 l 0 • .. 

48 1 1 2 1 115 1 0 0 

0 0 0 0 50 0 • 1 4 2 O O O 0 123 1 
51 2 2 6 6 134 1 1 
52 1 1 0 0 o 0 141 1 

(Table continued above) 9/12/54 142 1 
6L5L55 179 l 

Totals 0 0 0 ti2 ti2 83 ti3 
Analysis Percentage return 33 31 42 32 

of Percentage gain 
numerical or loss in returns\¥ -6 +27 -3 
returns Probability that For C-I-II-III 

gain or loss Prob.= 91~ 
is si~ifican-e/Y x2 = 6.~6 

4b.l Analysis Mean days out 32.4 38.21.9 
of' daily Mean rank 113.2 135.9 139.2 159.8 
spread of' Percentage of gain 
catch or loss in mean rank'Q.,' +20 +23 +41 

Probability that gain For C-I-II-III 
or loss in mean Prob.= 9~ 
rank is si~1f'ican~ H = 11.2 



Table 20 
Creel returns through 1956 from PRS experimental plantings of 

legal-size brook trout» Ford Lake, planted April 22» 1954 

Signifi- Days Experimental group:; (Table continued) 
cantw 

ou.W 
and number planted Signifi- Days E~erimental ~ro:s2 

dates C I II III cant 1 
ouW 

C I II III 
150 150 120 150 dateW 

Creel Creel 
returns returns 
4/24/54 1 8 2 1 1 73 1 1 

2 19 12 10 7 80 1 3 3 2 
0 0 0 O 3 9 10 7 5 82 1 1 
0 0 0 Cl 5 2 1 1 4 0 0 0 0 84 1 2 1 

6 9 5 9 2 87 2 
0 0 0 0 1 8 8 .8 3 0 0 0 0 88 2 
0 0 0 0 9 3 3 89 1 
0 0 0 0 15 1 2 1 1 ill 1 1 1 

16 2 7 1 2 127 1 
o O O 0 21 2 2 3 130 1 1 0 O 

22 4 4 2 2 132 1 1 
23 8 9 2 1 0 0 0 0 134 0 0 2 1 4 

0 0 0 0 25 5 3 1 3 135 4 4 l 3 
• 0 o 0 28 1 2 l 2 136 2 

29 2 10 5 139 1 o 0 

30 1 l 141 1 1 2 
36 1 1 9/12/54 142 1 0 0 

38 1 2 4/30/55 143 1 1 
42 1 1 2 2 0 o O 0 144 2 2 3 3 
43 1 4 3 147 1 1 

• 0 0 0 46 2 149 1 
0 0 0 0 47 o 0 1 0 0 0- 0 150 1 

50 o 0 1 151 l 
58 l 0 o 0 0 0 u 157 0 0 0 0 l 
65 1 1 4 0 0 0 o 199 1 

0 0 0 o 66 3 3 6 237 0 • 0 • 2 
0 0 0 O 68 1 l 8/3/55 238 1 1 
0 0 0 0 72 1 5 2 5/1/56 281 1 0 • 

(Table continued above) 284 1 
1 L16Lz6 357 0 0 1 

Totals 0 0 0 112 107 89 83 
Analysis Percentage return 75 71 59 55 

of Percentage gain 
numerical or loss in returns-}' -5 -21 -27 
returns Probability that For C-I-II-III 

gain or loss Pr~b. = 99.~+ 
is si~ifican~ X = 17.1 

Analysis Mean days out 37.1 39.6 47.4 53.0 
of daily Mean rank 171.9 193.8 203.3 223.6 
spread of Percentage of gain 
catch or loss in mean ran~ +13 +18 +30 

Probability that gain For C-I-II-III 
or loss in mean Prob. = 98.5'1 
rank is si~ificanW H = 10.5 



Table 21 
Creel returns through 1956 from PRS experimental plantings of 

legal-size brook trout, Guiley Pond, planted April 26, 1954 

Significant Days Experimental group, and 

date~ ouW 
number Elanted 

C I II III 
200 200 200 200 

Creel 
returns 4/28/54 3 6 l l 2 

e o O 0 4 3 3 0. .. 
0 0 0- 0 5 6 .. 0. 1 
e O O o 6 l 0 • 2 0 • 

• 0 •• 10 l • 0 .. • 0 

0 0 e 0 11 1 2 00 .. 
0 0 0 0 12 • 0 2 oo •• 
0 0 0 0 14 3 • 0 0. •• 
0 0 0 0 16 2 2 l .. 
0 0 0 O 27 2 1 0. 0. 

0 0 0 0 35 2 •• • 0 .. 
0 0 e 0 45 l 0 0 .. 0 .. 

0 0 0 0 47 l O 0 •• • 0 

0 0 0 0 48 0 • l l • 0 

0 0 0 0 49 l • 0 l 0 • 

0 0 0 0 52 • 0 •• 3 • 0 

0 0 0 0 55 •• 0 0 l • 0 

0 0 0 0 56 0. l l 0 0 

O O O e 67 .. . . l 0 • 

0 0 0 0 70 .. l l . . 
O O O 0 71 • 0 • 0 l 0 0 

0 O O 0 98 l .. • 0 . . 
0 0 0 o 112 2 .. . . 0 0 

9L12L24 140 l •• • 0 •• 
Totals ... 3Ii'. 14 1Ii'. 3 

Analysis Percentage return 17 7 7 2 
of 
numerical Percentage gain 
returns or loss in return~ 0. -59 -59 -88 

Probability that For C-I-II-III 
gain or loss 4 Pr~b. = 99-~ 
is si~ifican.W X = 33.5 

Analysis Mean days out 26.l 21.0 43.1 3.7 
of daily 
spread Mean rank 30.1 32.1 45.8 10.3 
of catch 

Percentage of gain W 
or loss in mean ran 0. +7 +52 -66 

Probability that gain For C-I-II-III 
or loss in mean ~ Prob. = 9~ 
rank is s1i!!;1ficant H = 11.7 



Table 22 
Creel returns through 1956 from PRS experimental plantings of 
legal-size rainbow trout, Rifle River, planted April 26, 1954 

Signifi- Days Experimental group, (Table continued) 
cantw W and number planted Signi:fi- Days E!Eerimental ~ou:e 
dates ou~ C I II III cantw 

auW 
C I II III 

200 175 172 175 dates 
Creel Creel 

returns returns 
4/30/54 5 1 .. 0 0 • o 52 2 1 2 1 

o o e o 6 1 6 1 4 0 0 • 0 54 2 .. 1 
• • 0 0 7 1 4 . . 0 0 •• 55 8 6 3 6 

10 1 1 .. .. • ,:;, • 0 56 1 1 1 3 
0 0 o O 11 2 1 .. o C O o 68 5 3 2 7 
• 0 • o 13 .. 1 • 0 0 e 69 2 2 2 2 
0 0 0 e 14 2 2 1 1 0 0 e 0 70 6 10 1 
0 • 0 G 17 . . 1 . . •• 0 • 71 2 1 .. . . 

18 5 1 2 72 2 2 .. 1 
0 0 0 • 19 6 3 2 e • 0 O 73 .. 1 1 
0 0 0 0 20 3 4 3 1 0 0 e 0 74 .. . . 1 
e e O 0 21 5 1 1 2 •• :) 0 76 3 1 2 1 
0 e O o 24 1 .. 1 .. 0 0 e 0 77 1 l . . 1 
• • • 0 25 2 . . .. 1 0 0 0 0 81 . . 2 . . . . . . 26 ' .. 1 0 0 0 o 84 1 .. . . 
• • • 0 27 2 8 .. 1 .... 0 90 1 . . . . l 
0 0 o 0 28 2 1 O O O 0 93 .. 1 . . 
• • 0 • 29 l .. C <I o O 95 .. 1 
0 0 • 0 35 l .. 0, 0. 0 98 .. . . . . l 
0 .. 0 0 41 1 .. 1 2 • a e o 101 2 .. 3 
0 0 0 0 42 1 1 .. .. O O O 0 104 . . • 0 .. 2 
O O O O 43 • 0 . . 1 e • o o 105 • 0 .. 1 2 
••• 0 44 1 2 • 0 0 0 0 0 118 1 1 .. 1 

46 . . .. 1 0 0 .S, 0 119 1 
• • 0 • 47 4 1 1 139 1 .. 

48 6 6 3 3 9/12/54 140 1 2 2 
0 e O 0 49 11 5 3 3 4/30/55 141 1 • 0 

(Table continued above) . .. . . 148 • 0 .. l . . 
2L21 L55 168 .. . . . . l 

Totals ... 96 7b 47 b2 
Analysis Percentage return 48 43 27 35 

of Percentage gain 
numerical or loss in return~ .. -10 -44 -27 
returns Probability that For C-I-II-III 

gain or loss Prob. = 99.~ 
is s i~ificanW x2 = 20.1 

Analysis Mean days out 48.l 42.1 b0.7 59.7 
of daily Mean rank 133.9 113.9 169.9 163.4 
spread of Percentage of gain 
catch or loss in mean ran~ .. -15 +27 +22 

Probability that gain For C-I-II-III 
or loss in mean Prob.= 99-~ 
rank is si~1f1canW H = 19.9 



Table 23 
Creel returns through 1956 from PRS experimental olantings of 

le gal-size brook trout, Hunt Creek ( e:xp erimental sections C and A) 9 

......,_.,__,..,..,...---,,,,_ ___ ..... pla ...... _n_te...,d_May 17 9 19S5 
Signifi- Days Experimental (Table continued) 

cant group and Signtl"i- Days Experimental 
date~ ou-W number planted cant £0\IP 

C III dateW ouW ~ ffl 
189 189 

ereel 
returns 
S/18/55 

0 0 O O 

0 0 0 o 

o e <0 o 

~ Q O (I 

o C, 0 Cl 

Q O O O! 

0 0- 0 C 

2 
3 
5 
6 
7 
8 

8 
0 0 

2 
7 
2 
1 

9 2 
10 3 
12 12 
13 h 
14 S 
18 7 
19 1 
24 3 
26 H 

27 3 
...• 30 1 
0 0 0 0 32 0 0 

ooo, 33 1 
•••. 34 1 
•••o 35 J 
0000 36 3 
0000 38 3 
•••• 39 4 
o••• 40 6 
0000 41 3 
.... 42 2 
•••o 43 2 
(Table continued' above J 

Analysis of 
numerical 
returns 

Xnalysis of 
daily 
spread of 
catch 

Creel 
returns 

6 4L 
1 =,. " 0 h5 

oo•o 47 
3 ,\ -0 «- 0 48 

••o o 49 
Q 0 5o 
3 0 .. ~,G 5"J 
3 <> .,....,. ... 54 

15 0-0 -0•0 58 
4 0 0 -0 0 60 
7 :, ,0 0 :0 61 
4 0 U C C 62 

r, ~ '(', 0 ., ., 63 
~o 0000 67 
l 0 Q o ¢ 68 
1 6Q 

"V 4J., "It "'l!l 70 
1 ! ... 0 tt e 71 
3 ..... - - 72 
1 • 0-0 C. 7) 
2 0000 75 
l o ? 0 ~ 76 
7 0 0 0 0 83 
2 0 'it> •• 88 
1 0 09 '0 95 
l C, 0 Cl t', 97 
4 ~ 0 0 0 99 

• 0 C1 0 C 0 110 
9/u/55 llI 
5/27/56 lhB 

0000 162 
7/h/56 186 
To·tals 0 0 0 

Percentage return 
Percentage gain or 
loss in returns\JI 

Probability that gain 
or loss is signif'icanW 

:Mean days out 
Mean rank 
Percentage of gain anJc'SI 

or loss in mean r 
Probability that gain 

or loss in mean 
rank is significarrtg/ 

2 L 
" 0 1 
4 2 
J 3 

0 0 1 
1 1 
3 ., 0 

0 0 2 
.. 0 s 
0 o 1 
1 .. 

... <) 1 
4 7 
2 
1 1 
2 o 0 

l 0 • 

, ,, l 
4 1 

3 
1 1 

(.', 0 2 
1 1 
1 0 0 

l 0 0 

0 0 2 
0 0 2 
l .. 

' 0 l 
l 0 ~, 

'0 1 
"C> 1 

123 ll6 
65 61 

0 0 -6 
Pr~b .. =-h5% 
X = O.li.I 
33.0 J9o0 

113.9 126.', 

0 0 +11 
Prob. • 84% 

z = lo4l 



Table 24 

Creel returns through 1956 from PRS exnerimental 
plantings of legal-size brook trout 9 Pigeon River, 

planted May 17, 19550 

Creel 
returns 

Analysis of 
numerical 
returns 

Analysis of 
daily 
spread of 
catch 

Signifi
cant 
dates¥ 

5/17/55 
0 o o 0 

O O .• 0 

o O 9 Cl 

o O O 0 

Q O O 0 

O O 0 0 

0 0 0 0 

0 0 0 0 

0 o .0 0 

0 0 0 0 

0 0 0 0 

> ~ 0 0 

0 0 0 0 

0 0 0 0 

7 /23/55 
Totals 

Days 

ou-W 

1 
3 

20 
23 
24 
26 
31 
33 
35 
38 
40 
44 
45 
46 
47 
57 
68 

0 • 

Percentage return 

Percentage gain ,~/ 
or loss in returnsv 

Probability that 
gain or loss is 
significan,W 

Mean days out 

Mean rank 

Percentage of gain ~~/ 
or loss in mean ranJW" 

Probability that gain 
or loss in mean 
rank is significanW 

Experimental group 9 

and number planted 
c III 

200 200 

1 o 0 

1 • 0 
1 0 0 

0 0 1 
1 1 
1 1 
1 0 0 
4 1 
1 1 
1 1 
1 0 0 

2 
1 • 0 

1 
0 0 1 
0 0 1 

1 
17 9 

9 5 

-44 

Prob. = 85% 
X2 = 2o02 

31.1 

12.6 

+21 

Prob. = 68% 
z = 0.81 



Table 25 
Creel returns through 1956 from PRS experimental plantings of 

legal-size brook trout 2 Ford Lake, planted May 17 1 1955. 
Signifi- Days Experimental group, 

Creel 
returns 

Analysis or 
numerical 
returns 

Analysis or 
daily 
spread or 
catch 

cant and nunber planted 
da teS¢! out'o/ C III 

5/21/55 5 
o••• 9 
o••o 77 
•ooo 79 
0000 81 
eooo 84 
0000 87 
~ooo 88 
ooo• 94 
uoo 95 
• .,.... 99 
•••• 113 

9/8/55 115 
4/28/56 119 

eooo 120 
•ooo 122 
0 0 0 0 123 
0000 125 
0000 126 
~,.;... 127 
600. 128 
boo• 134 
0000 139 
oo•• 140 
0000 141 
0000 146 0... 148 
;, 0:. 0 149 
0000 151 
0000 181 
0000 198 

¥oUi~6 :~~ 
Percentage return 
Percentage gain \~/ 

or loss in return~ 
Probabiii ty that 

gain or lo~r'is 
signif'ican-ew 

Meandays out 
Mean rank 
Percentage of gain .\~/ 

or loss in lD!an ranll'? 
Probability that gain 
or loss in 1119 ~, rank 
is signif'icant'o/ 

150 150 

1 
1 
2 
l 

J 
0 0 

2 
1 
3 
1 
1 
2 
1 
2 
2 
5 
5 
2 
1 ,, 

!H, 

• 0 

.l 
,·1 
• 0 

.l 
,1 
0 0 

1 
3 
1 

jj 

,J 

0 0 

4 
4 

i .. 
3. 
l . " 

0 0 

6 
-2 
•• 
3 

• 0 

3 
1 

., 0 

•• 
i 
1 

0 0 

1 
4 

, 0 

1 
• 0 

l 
•• 
4i 
27 

• 0 -18 
Probo =,70% 
x2 = 1.0 

118.j 
49°4 

107.5 
4108 

• 0 -15 
Prob. :;: 83% 

z = 1.36 



Table 26 

Creel returns through 1956 from PRS experimental 
plantings of legal-size brook trout, Fontinalis Creek, 

planted May 16, 1955 

Signifi- Days Experimental group, 
cant and number planted 
date~ out~ c III 

102 100 
reel 
returns 5/27 /55 12 1 • 0 

COO 0 28 .. 1 
o 0, 0 0 35 0 0 1 
e O O 0 36 1 0 0 

• e _. o 65 0 0 2 
0 0 0 0 77 1 .. 
il!t 4 0 0 95 0 0 1 
·O O ~. 101 2 1 
0 e O e 113 • 0 1 

9/11/55 119 4 .. 
Totals 0 G O 9 7 

Analysis of Percentage return 9 7 
returns and 
spread Mean days out 89.2 71.7 

Mean rank 10.0 6.6 

Returns not adequate 
for further analysis 



Table 27 
Creel returns through 1956 from PRS experimental plantings of 

legal-size rainbow trout 3 Rifle RiverJ planted May 16» 1955 

Signifi- Days Experimental group 1 (Table continued) 
cant and number planted Signifi- Days Experimental group 
dateW OU~ C III cant C III 

300 300 date~ ouW 
Creel Creel 
returns returns 
5/17/55 2 8 3 0 -, 0 O 34 6 9 

6 11 39 0 0 2 
0 ti O :', 7 6 3 42 0 O 3 
I) ~ 0 0 9 13 5 0 0 0 -0 43 1 

12 13 1 48 3 1 
,:, 0 0 0 13 23 3 49 2 
0 (t O 0 14 15 16 52 2 
0 0 0 0 15 23 7 57 2 

18 6 6 58 1 1 
19 6 11 63 1 2 
20 7 ~ o O 0- 67 0 0 1 
21 6 2 0 o O ~ 70 0 0 1 
22 2 75 0 • 1 
23 3 11 86 1 
24 1 88 1 
26 1 4 90 2 

0 0 0 0 27 13 14 99 1 
28 2 1 0 0 ti 0 103 1 
32 5 2 105 1 

0 O -0 0 33 3 5 111 1 1 
(Table continued above) 0 0 -, 0 112 .. 1 

0 0 It 0- 116 0 • 1 
9/11/55 119 1 
.5110 /56 132 .. 1 

Totals 174 139 
Analysis Percentage return 58 46 

of 
numerical Percentage gain 
returns or loss in returns\¥ -21 

Probability that gain W Prob. = 991,+ 
or loss is significan x2 = 7.72 

Analysis Mean days out 18.3 3Ll 
of daily 
spread Mean rank 127.5 193.9 
of catch 

Percentage of gain ~ 
or loss in mean ran +52 

Probability that gain Prob. = 99.91,+ 
or loss in mean 
rank is si5nificanW 

z = 6.46 



Table 28 

Creel returns through 1956 from .PRS experimental plantings 
of legal-size rainbcwr trout, Devoe Lake, 

planted May 16, 17, 1955 

Signifi- Days Experimental group, 
cant 
dateW outW 

and number planted c rrr 
(500) (500) 

Creel 
returns 9/3/55 111 00 1 

0 0 0 0 113 .. 1 
10/3/55 141 .. l 
5/20/56- 222 1 • <> 

0 0 0 & 231 1 0 • 

8/18/56 312 1 .. 
Totals ... 3 3 

Returns not adequate for further analysis 

Table 29 

Creel returns through 1956 from PRS experimental plantings 
of legal-size rainbOlf trout, North Lake, 

planted Jatay 165 17, 1955 

Signifi- Days 
cant 

ouW date~ 

Creel 
returns 6/12/55 28 

Returns not adequate for analysis 

Experimental group, 
and number planted 

c III 
(500) (500) 

1 O 0 



Table 30 
Creel returns through 1956 from PRS experimental plantings of 
fingerling brook trout,) Hunt Creek5 planted November 12 3 1954 

Signifi- Days E:x.-perimental (Table continued) (Table continued) 
cant . groupy and 
dateW ouW number 

Si.gnifi- Days Experi
cant mental 
dateW ouW group 

C III 

Signifi- Days Experimental 
cant group 
datesW outo/ C III 

Cree 1 returns 
5/30/55 1 

Q 6 0 0 

0 0 0 0 

0 0 9 o 

0 0 0 0 

c:; ,, 
8 
9 

10 
21 
28 
31 
41 
47 
48 
49 
51 
62 
67 
68 
69 
74 
75 

• o o • 9l} 
0 0 0 0 98 

9/5/55 99 
4/28/56 106 

0 •• 0 110 

planted 
C III 

2»999 2,,998 

2 

2 
2 
2 

1 
1 

0 O 

3 
1 

.. 
1 
1 

1 
3 
l 

1 

1 
3 

0 • 

5 , 
.L 

l 

1 
1 

1 

4 
1 

1 
3 
2 

Creel returns 
143 
147 

<o O O 148 
'00 0 149 
o o C & 

0 0 0 0 

150 
153 
160 
161 
164 
167 
169 
170 
173 

1 
2 
4 
l 
2 

2 

2 

l 

1 
3 
2 

1 
l 
l 
5 
2 

2 
oao ■ 175 1 00 

176 2 o• 
o ■ o ■ 177 1 •• 
0 0 0 0 178 • 0 2 

(rable continued above) 

Creel returns 
180 

•.•• 181 
183 

°" "° 185 
186 
187 
189 

0 0.. 193 
·••o 194 

199 
... 0 203 

206 
•••• 208 

210 
oo•• 213 
0000 215 00.. 216 
••o• 218 
0000 222 
0000 224 
0 00 0 226 
0 0 00 232 

9/9/56 240 
Totals 

0 • 0 0 111 

1 

1 
3 

1 Analysis Percentage return 

0 0 0 o 

113 
114 
115 
121 

l 
l 

1 o:' 
1 numerical Percentage ~ain 

returns or loss in returnsW • 0 

o eo o 123 
l 
1 
1 

Probability that gain \ 4/ 
or loss is significant'\1/ 0 O O 0 

0 0 0 Q 

0 0 0- 0 

0 o O U 

(Table 

124 
126 1 • • Analysis 
127 1 of daily 
128 1 o • spread 
130 1 •• of catch 
131 1 
134 1 1 
135 3 3 
138 1 1 
139 1 J. 
141 2 1 
142 1 •• 

continued above) 

Mean days out 

Mean rank 

Percentage of gain 
or loss in mean ranwl 

Probability that gai.n 
or loss in mean ,hi 
rank is significant"1' 

2 
1 

1 
2 

1 
1 

1 
1 
1 
1 

1 

1 
1 
3 

76 

2 
2 
1 

2 

1 
1 
1 

1 
1 

1 

1 

2 
79 

2.64 

+4 

Prob. (20'fo 
x2 = Oo03 

130.1 12909 

78.8 77.3 

-2 

Prob o -- 16'fo 
z = 0.20 



Table 31 

Creel returns through 1956 from PRS experimental plantings 
of fingerling brook trout, Fuller Creek Pond, 

planted October 14, 19540 

lOK size limit--no recoveries in 1955 

Signifi- Days Experimental group, 
cant and number planted 
dateW out>o/ c III 

Creel 
2,198 2,168 

returns 4/29/56 1 1 G 0 

-0 • 0 • 7 1 •• 
0 • 0 0 14 1 0 • 

0 0 0 0 50 1 0 0 

o -o---• o 72 .. 1 
0 0 0 • 81 1 1 
11 0 0 0 117 1 1 
0 0 0 0 129 0 • 1 

9/9/56 134 1 .. 
Totals ... 7 C 4 

Analysis of Percentage return 0.32 0.18 
numerical 
returns and Mean rank 5.14 7.50 
spread 

Returns not adequate for further analysis 



Table 32 
Cr0.cl returns through 1956 from PRS experimental plantings of 

fi:1~r:rling brook trout, East Fish Lake, planted October 14" 1954 

First creel return August 25 ~ 1955 
Signifi- Days Experimental group 9 

cant and number nlanted 
dateW ou-W C III 

Creel 
L.9911 ~,834 

returns 8/25/55 1 3 4 
li/28/56 19 8 1i 

0 C O 0 20 0 0 2 
'0 0 0 0 47 3 4 
0 0 0 0 48 1 0 C 

0 0 0 4 55 1 0 0 

0 0 0 e 61 12 8 
o C, 0 0 62 3 0 0 

O b o o 67 1 0 • 

-0 0 0 0 68 6 10 
0 0 C 0 69 7 2 
0 Q O 0 70 1 0 0 

0 0 IJ 0 71 .6 4 
0 0 0 0 73 0 0 1 
-0 0 ♦ 4 76 2 2 
0 0 aQ • 79 0 • 1 
0 Q O 0 81 2 • 0 

0 0 0 0 82 4 2 
• 0 0 0 83 2 2 
0 0 0 0 87 1 0 0 

0 0 0 o 89 1 0 • 

0 O O 0 92 l 2 
0 0 • • 93 0 • 1 
o ~ o ·o 108 ·3 .. 
0 0 ~ O 127 0 • 2 
O O O () 129 1 1 
(I O O 0 130 2 1 
0 0 0 0 152 1 0 0 

9/9/56 153 0 0 2 
Totals 0 0 0 72 ;; 

Analysis of Percentage return l o47 1.14 
numerical Percentage gain 
returns or loss in returnzy 0 0 -22 

Probability that Prob o = 82% 
gain or loss is 12 = 1.80 
si~ificantij/ 

Analysis of Mean days out 65.4 66.0 
daily Mean rank 64.1 63.9 
spread of Percentage of gain~ 
catch or loss in mean ra 0 0 -Oo3 

Probability that gain Probo = 2% 
or loss in me~ rank z = O aO) 
is significant 



Table 33 
Creel returns through 1956 from PRS experimental plantings of 
fingerling brook trout, Ford Lake, planted November llJ 1954. 

First creel return on August 5, 1955 

Signifi- Days Experimental ~Table continued) 
cant 

out'W 
group, and Signifi- Days Experimental 

datesW number planted cant 
ou$ 

group 
C III dateW C III 

2z906 2.9914 
Creel Creel 

returns returns 
8/5/55 1 1 0 • 0 0 0 o 54 3 1 

8 1 0 • 59 3 
9 1 6o 1 1 

15 .. 1 61 1 1 
0 • • 0 19 1 O O O O 62 3 1 

9/8/55 35 1 63 2 
4/28/56 39 1 65 1 .. 

e O O 0 40 1 3 66 1 2 
41 11 8 0 0 0 o 67 2 
42 5 6 68 5 .. 

0 '1 g 0 43 2 2 69 1 5 
44 1 71 1 2 

• a o o 45 18 13 • Ill o o 81 1 
••• 0 46 8 12 83 • 0 1 
0 0 o o 47 7 1 0 0 0 • 92 1 
0 0 ~ 0 48 1 I) ,0 e. (t 100 1 2 

50 3 4 C' 0 e 0 101 .. 1 
e o <' o 52 1 1 102 1 2 
0 • 0 0 53 1 3 o O O 0 112 .. 1 
(Table continued above) 118 1 1 

0 • 0 0 123 • 0 1 
0 0 $ 0 133 1 2 

143 1 .. 
8L11L56 150 1 

Totals • 0 • 89 86 
Analysis Percentage returns 3.06 2.95 

of 
numerical Percentage gain . 
returns or loss in return~ .. -4 

Probability that gain W Pr~b. = (201, 
or loss is si~nificant X = 0.03 

Analysis Mean days out 53.7 56.6 
of daily 
spread Mean rank 84.8 91.3 
of catch 

Percentage of gain ~ 
or loss in mean ran +8 

Probability that gain Prob. = 611, 
or loss in mean 
rank is significant€! 

z "' o .86 



Table 34 
Creel returns through 1956 from PRS experimental plantings of 

fingerling brook trout, South Twin Lake, planted November 11, 1954. 

First creel return June 13, 1955 

Signifi- Days Experimental (Table continued) 
cantw group, and Signifi- Days Experimental 
dates ou.W number planted cant}¥ 

ou.W 
group 

C III dates C III 
li062 l,1:070 

Creel Creel 
returns returns 
6/13/55 l 0 • l 0 0 0 o 100 2 l 

0 0 0 0 5 l .. 0 O O 0 104 5 7 
0 0 0 0 34 2 2 0 0 0 o 106 4 10 
0 0 0 0 40 • 0 4 0 0 0 0 113 4 5 
•• 0 Q 50 l 3 0 0 0 0 114 4 l 
0 0 0 0 51 l 4 o O • 0 119 6 3 
0 0 0 0 52 2 .. o o a o 121 . . l 
0 0 0 o 53 .. 2 0 0 0 0 124 5 2 
e O O 0 54 4 4 0 0 0 0 126 1 2 
0 0 0 0 55 2 0 0 0 0 127 1 2 

8/14/55 63 .. l o O O 0 128 l .. 
4/28/56 92 55 58 - 149 1 0 0 0 0 0 • 

0 0 0 0 93 11 8 Q O O 0 190 2 • 0 

0 • 0 e 94 4 5 0 0 0 0 207 1 .. 
0 0 0 0 95 10 1 a O O o 210 2 l 
0 0 0 0 97 3 .. o O O 0 211 2 l 
0 0 0 0 98 2 l 0 0 0 0 212 1 2 
0 0 0 0 29 6 10 0 0 0 0 216 1 l 

{Table continued above) 0 0 0 o 220 .. 2 
0 0 0 0 221 2 1 
0 0 0 0 223 .. 2 

9l1L5.6 224 1 2 
Totals 0 0 o 1IiS 152 

Analysis · Percentage returns 13.9 14.2 
of 
numerical Percentage gain 
returns or loss in return~ 0 0 +2 

Probability that gain W Prob.= <2oi 
or loss is siS!!ificant x2 = 0.02 

Analysis · Mean days out 104.2 100.2 
of daily 
spread Mean rank 157.7 143.5 
catch 

Percentage of gain 
or loss in mean ran~ • 0 -9 

Probability that gain Prob. = 8~ 
or loss in mean 
rank is siE1f1cant4-' 

z = 1.46 



Table 35 
Creel returns through 1956 from PRS experimental plantings of 

fingerling brook trout, North Twin Lakej planted November lli 1954. 

First creel return September 28 1955 

Signifi- Days Experimental (Table continued) 
cantw 

out~ 
group,. and Signifi- Days Experimental 

dates number planted cant 
ouW 

~rou:e 
C III datesW C III 

l.2369 li370 
Creel Creel 
returns returns 
9/2/55 l 1 0 o O 0 72 2 2 
4/28/56 11 19 19 • 0 0 0 73 l 0 0 

0 0 0 0 12 6 14 74 2 • 0 

0 0 o O 13 1 0 • 0 0 Cl 0 75 1 
0 0 0 0 15 0 0 2 0 0 0 0 76 .. l 
0 O O O 18 3 5 0 o O 0 78 2 3 
0 0 0 o 19 9 4 19 l 0 0 

0 o O 0 26 0 0 2 0 0 0 0 83 l l 
0 0 0 0 27 l 2 o o o _o 89 l 0 0 

0 0 0 o 30 • 0 2 O O O o 90 l 2 
0 0 Q 0 31 2 l 0 0 0 ,e, 129 5 l 
0 0 'I 0 33 2 1 0 0 0 0 130 l 
0 0 0 0 44 2 4 0 0 0 0 131 l 
0 0 0 0 45 4 6 O O 0 0 133 0 • 3 
0 0 0 0 62 2 l 0 O O o 134 l 0 0 

0 0 0 0 67 • 0 3 0 0 0 0 135 1 1 
(Table continued above) 136 1 

137 1 l 
144 2 3 

9L9L26 145 2 2 
Totals 76 89 

Analysis Percentage return 5.55 6.50 
of 
numerical Percentage gain W 
returns or loss in return +17 

Probability that gain W Prob.= 65i 
or loss is si~ificant x2 = 0.92 

Analysis Mean days out 48.6 45.9 
of daily 
spread Mean rank 83.5 82.6 
of catch 

Percentage of gain W 
or loss in mean ran .. -1 

Probability that gain Prob. = g1, 
or loss in mean 
rank is si~ifican# 

z = 0.11 



Table 36 
Creel returns through 1956 from PRS experimental plantings of 

fingerling brook trout, West Lost Lake, planted November 11, 1954 

Signifi
cant\l/ 
datesv 

Creel 
returns 
7 /3/55 

0 0 0 o 

0 o O 0 

0 0 0 o 

0 0 0 0 

0 0 o 0 

9/11/55 
4/28/56 

0 0 0 0 

0 0 0 0 

0 ••• 

0 0 0 0 

0 0 0 0 

0 O O 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 o 

0 0 O 0 

0 0 0 0 

• 0 0 C. 

0 0 0 0 

(Table 

Days Experimental 
,,::, 1 group, and 

out'v' number planted 

(Table continued) 
Signifi- Days Experimental 
cant 

c III date~ ou-W 
998 994 

1 2 
43 6 
53 3 
57 4 
65 1 
69 3 
70 3 
71 3 
72 80 
73 41 
74 8 
76 4 
77 2 
78 9 
79 30 
80 10 
82 2 
83 5 
84 3 
86 7 
87 4 
88 4 
91 2 
92 6 
93 8 
94 3 

100 3 
101 4 
continued above) 

Analysis 
of 
numerical 
returns 

Analysis 
of daily 
spread 
of catch 

4 
2 
6 
2 
2 
2 
4 

108 
49 
11 
6 
3 
2 

30 
25 
4 
4 
1 
1 
5 

11 
2 
9 

10 
4 
2 
7 

Creel 
returns 

0 0 0 0 

0 0 0 0 

0 o O 0 

0 o o D 

0 0 0 0 

0 U 0 0 

0 0 0 o 

0 o O 0 

0 0 • 0 

0 0 0 0 

0 0 o 0 

0 0 0 0 

0 0 0 0 

0 0 V 0 

0 0 0 CII 

0 O Q 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

9/3/56 
Totals 

102 
103 
107 
108 
109 
112 
120 
121 
122 
124 
125 
126 
131 
132 
135 
145 
151 
155 
156 
157 
159 
161 
164 
165 
167 
168 
177 
192 
195 
196 
200 

Percentage returns 
Percentage gain 
or loss in returns\JI 

Probability that gain 
or loss is significanW 

Mean days out 
Mean rank 
Percentage of gain ~51 

or loss in mean rankV 
Probability that gain 
or loss in mean 
rank is significan.W 

group 
C 

2 

3 
14 
4 
2 
2 
1 

2 
1 

0. 

l 
l 
3 
l 
1 
4 
2 
3 
2 

o 0 

8 
1 
8 
3 
l 
2 

• 0 

III 

2 
2 
6 

14 
6 
1 
3 
2 
3 
3 

1 
2 
1 
6 
6 
l 
2 
l 
l 
l 
l 
1 
5 

0 • 

2 
l 

l 
2 
l 

332 
33.3 39.6 

+19 
Pr~b. = 9~ 
X • 8.4~ 

•• -2 
Prob.= 30~ 

z = o. 39 



Table 37 

Creel returns through 1956 from PRS experimental plantings of 
fingerling brook trout 9 Lost Lake, planted November 11, 19% o 

Creel 
returns 

Analysis of 
numerical 
returns 

Analysis of 
daily 
spread of 
catch 

No recoveries in 1955 

Signifi- Days 
cant 
dates.1/ ou-BV 

4/28/56 1 
0 0 0 0 2 
0 C O 0 3 
0 0 o 0 8 
o o e Q 11 
0 0 o 0 16 
b o o o 31 
o O O 0 36 
• 0 0 0 38 
·o -• 'o ·o 50 
0 0 0 0 56 
0 0 Q 0 59 
0 0 0 -0 65 
·o ,o o • 71 
0 0 Q 0 72 
o O O 0 88 
b o o 6 91 
0 0 0 0 116 

9/2/56 128 
Totals 0 0 0 

Percentage returns 

Percentage gain 
or loss in returnzy 

Probability that 
gain or lo~'Wis 
significant 

Mean days out 

Mean rank 

Percentage of gain 
or loss in mean ran~ 

Probability that gain 
or loss in me~ rank 
is significant 

Experimental group 9 

and number planted 
C III 

12141 1,145 

15 12 
1 4 
5 2 

1 
2 3 
3 1 
1 Q • 

7 8 
1 1> • 

1 Q Q 

Q 0 1 
3 2 
2 Q 0 

5 2 
0 • 1 
l .. 
3 1 

Q 0 1 
1 1 

51 40 
ho47 3.49 

Q 0 -22 

Probo = 74% 
X2 = L19 

3LB 27 .4 

47.6 43.9 

0 0 -8 

Probo = 50% 
z = o.67 



Table 38 
Creel returns through 1956 from PRS experimental plantings of 

fingerling brook troutJ Hemlock Lake, planted November 11; 1954 

Signifi- Days Experimental (Table continued) 
cantw 

ouW 
group, and Signifi- Days Experimental 

dates number planted cantw 
ouW 

grou:e 
C III dates C III 

l,2494 12490 
Creel Creel 

returns returns 
5/19/55 1 0 • 1 0 0 0 0 122 5 5 

43 3 1 0 0 0 0 123 10 15 
0 0 0 o 46 6 0 o O 0 124 2 • 0 

e o o o 47 2 125 1 5 
0 0 0 Q 49 1 0 0 0 0 126 3 6 
O O O 0 65 0 • 1 129 4 
0 0 0 0 68 2 1 0 0 0 0 131 7 3 
(l • 0 Q 69 5 3 132 6 5 
o O e 0 75 6 4 0 0 ♦ 0 133 2 l 
0 0 0 e 82 l .. 0 0 0 0 136 3 4 
0 0 0 O 83 6 4 • 0 0 0 141 • 0 3 
0 0 0 0 86 7 13 0 0 0 0 145 6 6 
0 0 0 O 87 26 14 o O O 0 149 6 6 
0 0 o 0 91 1 0 • 0 o o 0 151 4 1 
0 0 0 0 98 6 3 0 O O 0 159 • 0 l 
0 ••• 100 7 7 0 O O o 161 1 2 
O O O 0 101 5 9 0 0 o 0 168 .. 3 
o O O 0 102 3 3 0 0 ♦ 0 170 .. 2 
0 ♦ 0 0 104 9 l G O O 0 172 .. l 
0 0 0 0 105 3 2 <, 0 O 0 179 .. 2 
O O O o 108 10 1 193 1 .. 
0 0 0 0 109 7 4 0 0 0 0 205 1 0 • 

0 0 0 0 110 2 3 Q O 0- 0 210 .. 1 
G O O ♦ 113 3 1 0 0 0 o 213 .. 1 .... 115 11 1 0 0 O 0 217 0 • 1 

9/11/55 116 3 1 0 0 0 O 218 .. 2 
4/28/56 117 104 88 225 1 • 0 

0 0 0 -0 118 50 40 0 0 0 Q 238 0 • 1 
• 0 •• 119 14 14 0 0 0 0 243 1 0 • 

(Table continued above) 0 0 0 0 247 .. l 
0 0 0 0 250 1 0 • 

2L2L26 221 l 
Totals 3f54 303 

Analysis Percentage returns 24.4 20.3 
of Percentage gain 
numerical or loss in return~ • 0 -17 
returns Probability that gain W Prob. = 99'1> 

or loss is si~ificant x2 = 6. 74 
Analysis Mean days out 112.5 117.7 

of daily Mean rank 312.2 36o.2 
spread Percentage of gain 
of catch or loss in mean ran~ .. +15 

Probability that gain Prob.= 99.9 
or loss in mean 
rank is si~ificanW 

z = 3.25 



Table 39 

Creel returns through 19% from PRS experimental plantings of 
fingerling brook trout, Swanzy Lake, planted November 12, 1954 o 

sLmifi- Days Experimental group, 
cant and number planted 
date~ ou-tW C III 

Creel 
1:;475 1,496 

returns 5/7/55 1 1 0 0 

0 c, O 0 23 .... 2 
~ 0 0 0 29 0 • 2 
0 b O O 107 6 4 
0 0 O 0 122 1 1 

9/11/55 128 25 12 
4/28/56 129 30 44 

-O·O 0 •0 130 20 
' 35 

o O t, b 131 2 7 
0 6 o o 134 2 l 
,.0 ,0"0 0 135 4 2 
0 0 0 0 136 1 o• 

i c O 0 146 1 •o <> 

0 0 0 O 1.57 2 • 0 

5/30/.56 160 1 0 0 

Totals 000 ·90 110 
Analysis of Percentage return 6.51 7.35 

numerical 
returns Percent age gain 

or loss in returnW 0 0 +13 

Probability that Prob. =.·60% 
gain or lo,W is x2 = 0.69 

Analysis of 
si~ifican 
Mean days out 127.7 12409 

daily 
spread of Mean rank 98.2 108.2 
catch 

Percentage of gain 
or loss in mean ranJW 0 0 +10 

Probability that gain Prob. ::;: 78% 
or loss in mean rank z = 1.24 
is significant'Q/ 



Table ~o 
Creel returns through 1956 from PRS experimental plantings of 

fingerling rainbow trout 9 Dev0€1 Lake 9 planted Octo·ber 15J 1954. 

All recoveries from Rifle River downstream from Devoe Lake 

Signifi- Days Experimental JTable continued) 
cant 

ouW 
groupJ and Signifi• Days Experimental 

datesW number pla.nt,ed cant~/ ouW 
__8!0Up 

C III dates C rn 
4 0?0 .1294..2_ -~ -·~·-· -~-

Creel Creel 
returns returns 

5/30/55 1 l .. e, 0 9 0 97 2 3 
0 • 0 0 12 O 0 2 0 0 0 4 98 l 
O O o 0 13 1 .. • Q • 0 99 2 l 
• • • 0 21 1 0 8 0 0 100 1 0 • 

9 0 0 0 59 .. 1 o e & o 103 l . . 
0 e O 9 60 5 9 0 0 0 104 2 l 
0 e O e 74 l 9/11/55 105 1 4 
0 ••• 75 l . . 5/1/56 109 .. l 
8 G O 0 81 .. 1 0 0 e 0 126 .. 1 
•• 0 • 85 .. 4 0 0 0 0 133 2 
• • 0 • 87 .. 1 i, 0 o 0 135 l 1 
• 0 •• 90 . . 3 0 0 e e 163 1 .. 
0 0 0 0 91 l l 0 0 0 0 170 .. l 
0 e O 0 92 .. 1 6 0 0 O 172 1 
•• 0 • 24 l 1 0 0 <) 0 173 l .. 

(Table continued above) 0 9 0 0 176 l .. 
9L4t26 232 .. 3 ---- Totals 19 Ii'.1 ... 

Analysis Percentage return o.47 1.04 
of 
numerical Percentage gain 
retu-rns or· loas in returnW •• +121 

Probability that gain~ 
or loss 1s sijn;:ttcant 

Pr~b • • 991,+ 
x_ • z.~8 

Analysis Mean days out. 100.2 101.3 
of daily 
spread Mean rank 33.0 29.4 
of catch 

Percentage of gain 
or loss in mean ranW .. -11 

Probability that gain Prob ... 5411, 
or loss in mean W z =- o. 74 
rank 1~ si~1f'ica!L,_ 



Table 41 
Creel returns through 1956 from PRS experimental plantings of 

fingerling brO\Tn trout, Rifle River and Gamble Creek 
(combined returns), nlanted September 16, 1954. 

Signifi
cant 
dateW 

Creel 
returns 
6/8/55 

O O -0- 0 

0 0 0 0 

0 G O 0 

0 -0 0 0 

Q 9 0 0 

0 0 0 0 

0 8 0 o 

o o • b 

0 8 0 0 

0 -• .o 0 

-0 0 0 0 

0 0 0- 0 

0 0 0 o 

First creel return June 8, 1955 

Days Experimental 
group, and 

ou-W number planted 

1 
8 
9 

26 
42 
43 
47 
49 
51 
60 
61 
64 
67 
68 
74 
75 
78 
81 
82 
83 
85 
88 
89 
90 
92 
93 

C III 
5,L.92 5,485 

1 
1 

0 0 

2 

2 
1 
1 
3 

6 

1 

4 
1 
1 
2' 
7 
1 
1 
1 

0 0 

1 
3 
1 
4 
2 
1 

• 0 

4 
3 
2 
1 
1 
1 
1 
2 

• 0 

1 
2 

0 0 

2 

4 

(Table continued) 
Signifi- Days Experimental 

cant group 
date# ou'W C 

Creel 
returns 

9/11/55 
4/28/56 

e Q O 0 

o O O 0 

0 0 8 I) 

0 0 e 0 

0 G O 0 

0 0 0- 0 

0 <> .• 0 

0 0 0 0 

95 
96 
97 

1 
4 
1 
2 

1 

0 • 

1 

1 
2 

I 
1 

2' 
1 

III 

2 
6 
2 

3 
1 
3 
1 
1 
J 
1 
1 
1 
2 
3 
2' 
1 
1 

0 0 

1 
z· 

• 0 

0 0 

(Table continued above) -0 -0 0 0 

100 
104 
105 
109 
111 
115 
118 
119 
121 
122 
124 
125 
126 
12'9 
131 
133 
134 
136 
139 
140 
157 
161 
163 
166 
182 
184 
189 

1 
1 

1 

Analysis 
of 
numerical 
returns 

Ana]ysis 
of daily 
spread 
of catch 

0 0 • 0 

0 0 o 0 

7 /29/56 
Totals 

• 0 

1 
1 

57 
0 0 

75 
Percentage returns 
Percentage gain \-:,,/ 
or loss in returnsv • • +32 

Probability that gain \.I,/ Prob. = 87% 
or loss is significanViilf x2 = 2.24 

Mean days out 90.0 88.8 
Mean rank 65.3 67.4 
Percentage of gain 

or loss in mean ran'W 
Probability that gain 

or loss in mean 
rank is s ignif icanW 

0 0 +J 
Prob. = 24% 

z = 0.31 



Tables 42-51 

Compiled summaries of creel returns, daily spread of 

catch, and survival data from PRS experimental trout 

plantings made in waters open to public fishing, 

1953 - 1956. 



Table 42 
Summary of returns and probability of significant difference 

bebveen experimental groups. 

PRS plantinEs of le~al-size trout, 1953 

Species Experi- Uunber Creel returns Chi- Probability 
Site of mental planted (to 9/9/56) square, that differ-

trout group Nur.tber Per- C versus ence is 
cent grouW significan 2 

Hunt reek rook 200 17 7 . . . ... 
I 100 74 74 7.0 99%+ 

III 100 64 6)4 20.1 99.9%+ 

East Fish L. " C 200 12 6 • 0 • 0 •• 

I 150 15 10 1.4 76% 
II 150 7 5 0.09 <25% 

III 150 7 5 0.09 <25% 

Pigeon River tf C 200 117 59 0 0 0 ... 
I 100 65 65 0.92 65% 

II 100 71 71 3.9 95% 
III 100 47 h7 3.1 92% 

Ford Lake It C 200 119 60 • 0 • • • 0 

I 150 95 63 0.38 40% 
II 150 89 59 0.01 <lo% 

III 1.50 67 45 7 .o 99%+ 

South Twin t. It C 100 83 83 ... • 0 • 

I 100 81 81 0.03 <2ato 

West Lost L. " C 100 6.\ 6)4 • 0 • 0 0 0 

I 100 61 61 0.09 <25% 

Hemlock L. " C 150 1 0.7 0 0 ·O "0 • 

II 150 0 0 ... • •• 
III 150 5 3°3 1.5 78'.); 

Guiley Pond ., C 150 66 44 ... . 0. 
I 50 24 48 o.n 25% 

II 50 30 60 3 .23 94% 
III 50 20 40 0.11 25% 

Guiley Pond Rainbow C 150 34 23 0 •• . .. 
I 50 10 20 0.,04 <20% 

II 50 15 30 · 0.73 6afo 
III 50 19 38 3.8 94% 

Rifle River It C 500 140 28 ... • • 0 

I 150 43 29 0.00+ <iato 
II 150 36 24 0.75 58% 

III 150 29 19 4 ol 95% 

~hi-square is a measure of the difference in returns from plantinr,s and 
is based on numerical returns rather than on percentage returns. 

~robabilities of 95% or more are generally regarded as conclusive. 



Table 43 
Surnnary of returns and probability of significant difference 

bebveen experimental groups. 

PRS plantings of legal-size trout, 1954 

Species Experi- Nunher Creel returns Chi- Probability 
Site of mental planted (to 9/9/56) · square, that differ-

trout group Number Per- C vew ence is 
cent irou: significan~ 

Hunt Creek Brook c 100 81 81 • "0 0 0 0 

I 100 63 63 7.,2 99%+ 
II 100 52 52 17 .. 6 99.9%+ 

Ill iOO 40 40 33.5 99.~+ 

East Fish L. " C 150 16 11 • 0. ·o • o 

I 150 10 7 1.1 71% 
II l,O 6 1' ,4o0 95%+ 

III 1,0 2 1 10.0 99%+ 

Pigeon River " C 200 65 33 .... 0 •• 

I 200 62 31 o.or; <2o% 
II 200 83 42 3ol 92% 

III 200 63 32 0.01 <10% 

Ford Lake tt C 150 112 75 • 0 • ,o, ·• ,Jo 

I 150 107 71 0 .. 27 33% 
II 150 89 59 7.3 99%+ 
Ill ~50 83 55 11.5 99.9%+ 

Guiley Pond tt C 200 34 17 ...... o ... 0 , 

I 200 14 7 ·a .6 99%+ 
II 200 14 7 8.6 99%+ 

III 200 3 2 26 .8 99.9%+ 

Rine River Rainbow C 200 96 48 o-'9 •·· • 0 • 

I 175 76 . 4J 0.61 53% 
II 175 47 27 16,,8 99.9%+ 

III 175 62 35 5.6 98% 

~hi-square is a measure of the difference in returns from plantines and 
is based on numerical returns rather than on percentage returns. 
~babilities of 95% or more are generally regarded as conclusive. 



Table 44 
Sunnnary of returns and probability of significant difference 

between experimental groups • 

Site 

Hunt Creek 

Pigeon River 

Ford Lake 

Fontinalis Cr. 

Rifle River 

Devoe Lake 

North Lalce 

PRS plantings of legal-size trout, 1955 

Species Experi- Nunber Creel returns 
of mental planted (to 9/9/56) 

trout group Number Pe?'-
cent 

!rook C 189 123 65 

t1 

It 

It 

Rainbar 

" 

" 

III 189 116 61 

C 
Ill 

C 
III 

C 
III 

C 
III 

C 
III 

C 
III 

200 
200 

150 
150 

102 
100 

300 
300 

,oo 
500 

500 
500 

17 
9 

50 
41 

9 
7 

174 
139 

3 
3 

1 
0 

9 
5 

33 
27 

9 
7 

58 
46 

1 
1 

0 
0 

Chi- Probability 
square)) that di ff er-

e versus ene.e is 
III group\¥ si gnifican~ 

o.hl 45% 

C • • 

••• 0 C 0 

LO 

••• • •• 
0.05 

0 I C ••• 
99%+ 

.... ... . .. 
••• ... 0 • C 

'J1;hi-square is a measure of the difference in returns from plantings and is 
based on numerical returns rather than on percentage returns. 
~obabilities of 9.5% or more are generally regarded as conclusive. 



Table 45 

Annual summaries of creel returns from PRS plantings of legal-size 
trout for plantings where returns exceeded approximately 20°/o to 30o/o 

Number Creel returns Chi- Probab i. l i ty 
Species of Experi- Total (to 9;9/56) square» that differ---~ ----J. ,_ . .,,'-,,. ___ 

of Year separate mental trout Number Per- C versus ence is 
trout plan~ings group elanted cent grou2W signi:f'ican.W 

Brook 1953 C 950 62j 6b 
I 600 400 67 0.15 30% 

II 300 190 63 o.41 441> 
III Lt00 198 50 29.9 99.91,+ 

ti 1954 3 C 450 258 57 0 0 0 

I 450 232 52 2.8 93% 
II 450 224 50 4,9 9?11, 

III 450 186 41 22.4 99.9%+ 

" 1955 2 C 339 173 51 
III 339 157 46 1.3 15i 

II 1953- 11 C 1»739 1,054 61 ... 
1955 I 1»050 632 60 0.03 <201o 

II 750 414 55 6.1 98.6 
III l,vl89 541 46 64.4 99.9%+ 

Rainbow 1953- 4 C 1,150 444 39 s1:~ 1955 I 375 129 34 2,0 
II 375 98 26 18.7 99,91,+ 

III 675 249 37 o.46 501, 

Both 1953- 15 C 2))889 1»498 52 ... 
species 1955 I lp425 76) 53 o.86 661o 

II 11125 512 46 12.8 99.9'/o+ 
III 1))864 790 42 40.3 99,9"/n, 

~Chi-square is a measure of the difference in returns from plantings and is based 
on numerical returns rather than on percentage returns. 

~ Probabilities of 95% or more are generally regarded as conclusive. 



Table h6 

Summary of percentage of gain or loss in creel returns and oercentage of 
gain or loss in mean rank, for creel returns from trained groups (I. II, III) 

compared with control group (C), for PRS plantinfs of legal-size trout 
where returns exceeded 20%. 

Site Species Year I II III 
Iietums Rank !ieturns frank .Ketums Rank 

Hunt Cro Brook 1953 -15 +10 -26 +2'l 
Pigeon R. tt It +10 + 1 +20 +12 -20 +17 
Ford L. 11 " + 5 +16 - 2 - 8 -25 +19 
S. Turin L. tt It - 2 +15 •• 0 o O 0 ... 
W. Lost L. It tt - 5 - 2' 0 0 0 o o 0 •• 0 O O 0 

Guiley P. tt tt + 9 -26 +36 - 1 - 9 - 4 
Hunt Cr. " 195h -22 - 3 -36 +15 -51 +45 
Pigeon R. It If - 6 +20 +27 +23 - 3 +41 
Ford L. It, tt - 5 +13 -21 +18 -27 +JO 

Hunt Cr. It 1955 0 •• 0 0 0 o O 0 • 0" - 6 +11 
Ford L. " " -18 -15 • 0 0 0 0 0 o O 0 •• 0 

Guiley P. Rainbow 1953 -13 +28 +30 -13 +65 - 9 
Rifle R. rt If + 4 + 6 -14 - 2 -32 +26 
Rifle R. If 1954 -10 -15 -44 +27 -27 +22 
Rifle R. " 1955 0 o 0 0 0 0 . . . ... -21 +52 
Algebraic 

srnns Brook 1953 + 2 +14 +54 + 3 -80 +53 
rt 1954 -33 +30 -30 +56 -81 +116 
If 1955 •• 0 0 O 0 • 0 • -2h - 4 
It 1953-55 -31 +44 +24 +59 -185 +165 

Rainbow 1953-55 -19 +19 -28 +12 -15 +91 

Both 
species 1953-55 -50 +63 - 4 +71 -200 +256 



Table 47 
Analysis of mean rank of creel returns from PRS plantings (1951-1955) 

of legal-size brook trout and rainbow trout~ where creel returns exceeded 2oo/o 

Site 

Brook trout 
Hunt Cr. 
Pigeon R. 
Ford L. 
S. Twin L. 
W. Lost L. 
Guiley P. 
Hunt Cr. 
Pigeon R, 
Ford L. 
Hunt Cr. 
Ford L. 

Rainbow trout 
Guiley P. 
Rifle R. 
Rifle R. 
Rifle R. 

Brook trout 
Totals 

Rainbow trout 

Year 

1953 
If 

" 
" 
11 

II 

1954 
" 
II 

1955 
II 

1953 
" 

1954 
1955 

Group, and mean rank 
C I II III 

146.8 161.3 177.3 
142.5 143.4 159.3 166.9 
175.7 204.1 161.6 208.3 
77.0 88.1 •.• oco 

63.6 62.3 ••• • •• 
74.4 55.1 73.9 71.1 

107.7 104.5 123.7 155.8 
113.2 135.9 139.2 159.8 
171.9 193.8 203.3 223.6 
113.9 ••• • •• 126.5 
49.4 ••• coo 41.8 

39.9 50.9 34.9 36.5 
119.8 127.5 118.0 150.9 
133.9 113.9 169.9 163.4 
127.5 193.9 

1953 Mean 
Standard error of mean 

1954 Mean 
Standard error of mean 

1955 Mean 

1953- Mean 
1955 Standard error of mean 

Totals 1953- Mean 
1955 Standard error of mean 

Number 
of 

fish 

312 
300 
370 
164 
125 
140 
236 
273 
391 
239 
91 

78 
248 
281 
313 

Ranks adjusted to 
N = 100 

C I II III 

47.1 51.7 •.. 56.8 
47.5 47,8 53.1 55.6 
47.5 55.2 43.7 56.3 
47.0 53.7 •.•••• 
50.9 49.8 •••••• 
53.1 39.4 52.8 50.8 
45.6 44.3 52.4 66.o 
41.5 49.8 51.0 58.5 
44.o 49.6 52.0 57.2 
47.7 •••••• 52.9 
54,3 ••• ••o 45,9 

5lo2 65.3 44.7 46.8 
48.3 51.4 47.6 60.8 
47.7 40.5 60.5 51.8 
40.7 ••••.• 61.9 

48.9 49.6 49.9 54.9 
1.04 2.31 3.08 1.38 

43.7 47.9 51.8 6o.6 
1.20 1.80 o.42 2.74 

51.0 

47.8 49.0 50.8 55.6 
1.13 1.60 1.46 1.85 

47.0 52.4 50.9 56.9 
2.23 7.16 4.86 4.00 

In the above» ranks are adjusted to equal numbers of returns for direct 
comparison. The figures (totals) generally show a higher mean rank for 
trained fish than for controls. The figures for brook trout planted during 
1954 are undoubtedly somewhat misleading; proportionately more of the trained 
fish were under legal size when planted which would in itself delay the dates 
on which the fish could be creeled at legal size. Brook trout planted during 
1953 were more comparable in length (between groups)p and the figures for 
this year are apparently more reliable than for 1954. 

The averages of mean ranks, given under totals above 3 were compared by 
the "t" test for the several possible combinations between any two groups. 
For legal brook trout planted during 1953j the only pair of averages for 
which the difference is statistically relia"ble at the 95i confidence level 
(or higher) is C versus III. For 1954 brook trout signi.ticant differences 
occur between C versus IIi C versus III, I versus III3 and II versus III; 
for all brook trout 9 C versus IIIi and I versus III; for all rainbows, no 
statistically significant differences. 



Table 48 
Summary of returns arrl probability of significant difference 

between experimental r,roups. 

PRS fall plantings of fingerling trout, 1954 

Species Experi- Number Creel returns Chi- Probability 
Site of mental planted (to 9/9/%) souare, that differ-

trout group Nuiiher Per- C versus ence is 
cent III. grou~ si~ifican~ 

Hunt Creek Brook c 2,999 76 2 .53 0 • 0 0 0 0 

III 2j998 79 2 .64 0.03 <20% 

Fuller Pond " C 2,198 7 Oo32 • 0 • 0 O 0 

III 2,168 4 0.18 0.34 40% 

East Fish t. II C 4,911 72 1 .. J.i1 oOo •• 0 

III 4,834 55 1.14 1.8 82% 

Ford Lake 11· C 2,906 89 3b06 • 0. • 0 • 

IIT 2,914 86 2.95 0.03 <20% 

South Twin t. 11· C 1,065 148 13.9 • •• • • 0 

III 1,070 152 14.2 0.02 <20% 

North Tvrin L. II• C 1,369 76 5°55 0 •• 0 0 0 

III 1,370 89 6.50 0.92 65% 

West Lost L. " C 998 332 33.3 • • 0 •• 0 

III 994 394 39.6 8.5 99%+ 

Lost Lake " C 1,141 51 4.,47 0 It 0 0 0 0 

III 1,145 40 3.49 1.2 74% 

Hemlock L. It C 1,494 364 24.4 • • • • •• 
III 1,490 303 20.3 6.7 99% 

Swanzy L. tt· C 1,475 96 6.51 0 -0 0 0 • • 

Ill 1,496 110 7°35 o.69 60% 

Devoe Lake Rainbow C 49050 19 0.47 0 •• O O 0 

rrr 3,949 41 1.04 8.0 99%+ 

Rifle-Gamble R. Bram 5,492 57 • 0 • • 0 • 

52485 75 2.2 87% 
Totals 20,556 1,311 • • • ... 

20 479 1 312 0.01 <.lo% 
Totals 30,09 1,3 7 0 0 0 0 ... 

s;eecies III 29 2913 li428 4.77 o.88 67% 

\Jthi-square is a neasure of the difference in returns from plantings and is 
based on numerical returns rather than on percentage returns. 

~robabilities of 95% or more are generally regarded as conclusive. 
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Table 49 

Analysis of mean rank of creel returns from PRS 
1954 plantings of fingerling trout 

Number Ranks adjusted 
Site Species Mean rank' 

~. III 
Hunt Cr. :Brook 78.8 770) 
Fuller P. rt Sol 7o5 
E. Fish Lo It 64.1 63o9 
Ford L. It' 84.8 91.3 
S. Twin L. ti 157.7 143.5 
N. Twin L. tt 83oS 82.6 
W. Lost, L. It 366.8 360.7 
Lost L. tt 47.6 43,,9 
Hemlock t. It' 31202' 360c2 
Swanzy t. tt 98.2 108.2 

Devoe L. Rainbow· 33.0 29.4 
Rifle R. Bram 65.3 67.4 

Totals for brook trout 
Mean 
Standard eITor 

Totals for all species 
Mean 

of nean 

Standard error of mean 

of 
fish 
155 

11 
127 
175 
300 
165 
726 

91 
667 
206 

60 
132 

In the above, ranks are adjusted 
returns for direct comparison. 

to N = 100 
c IIi 

5008 49.9 
46.4 68.2 
50.5 50.3 
48.5 52.2 
52.6 47.8 
50.6 50.1 
5o~s 49.7 
52.J 48.2 
4668 54oO 
47°7 52.5 

55.o 49.0 
49.5 5Ll 

h9.7 52 .. J 
0.69 1.87 

50ol 51.9 
0.72 1.57 

to equal numbers of 

In the comparison of averages of mean ranks for C 
and III for all brook troutj t = 1.31; for the three 
species combined, t = 1.0h. Neither t value is signifi
cant at a 95% confidence level. 

Comparing mean ranks for C and III fish for the 12 
individual plantings 9 control fish had a higher mean 
rank than trained fish in 7 of the 12 plantings. 

The conclusion is that creel returns from the 
trained fingerling trout did not involve a greater 
spread over a longer period of time than creel returns 
fran the controls • 
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Table 50 

Graphic summary of comparison of creel returns from trained (T) and 
control (C) trout. PRS plantings of legal-size and finrerling fisho 

C)T ~cans that returns or snread of control trout was greater than of 
trained troutj etc. An Xis used in the table where the comparison 
between C and I. TI and Ill fish was the same. Where the trained groups 
(Ij II, or III) differed in relation to C, the groups are entered in 
appropriate columns. The 95% confidence level for significant difference 
1!fas userl :=ts t,h!'! b.::isi.s of -:livi.1:don h!'!tWMn di.ffe:rence and equality. 

Year Site 

Legal-size trout 

1953 
It 

" 
If 

II 

II 

fl 

II 

It 

II 

1954 

II 

It 

ti 

II 

1955 
It 

It 

II 

tt 

It 

ti 

Hunt Cr. 
E. Fish Lo 
Pigeon R. 
Ford L. 
S. T;vin L. 
i. Lost Lo 
Hemlock t. 
Guiley Po 
Guiley P. 
Rifle R. 
Hunt Cr. 
E. Fish Lo 
Pigeon R. 

·Ford L. 
Guiley P. 
Rifle R. 
Hunt Cr. 
Pigeon R" 
Ford L. 
Fontinalis 
Rifle Ro 
Devoe L. 
North Lo 

Fingerlinrs 

1954 
ti 

II 

II 

ti 

II 

It 

It 

II 

II 

It 

It 

Hunt Cr. 
Fuller P. 
E. Fish L. 
Ford L. 
s O Tw:in t. 
N. Twin L. 
W. Lost L. 
Lost L. 
Hemlock L, 
Swanzy L. 
Devoe L. 
Rifle R. 

Snecies Numerical returns 
C>T C=T T>C 

Brook 
If 

" 
ti 

II 

It 

II 

fl 

Rainbow 
II 

Brook 
It 

" 

X 

III 

III 
x 

II, III 

" II 9 III 
" X 

Rainbow II 2 III 
~rook ••• 

ti 

ti 

II 

RainbOiV 
ti 

X 

X 
I, III 
I, II 

X 
X 
X 
X 
X 

I, II 

I 
X 
I 

o O 0 

I 
x 
X 
X 
X 

0 0 O 

X 
11 Few returns 

Brook 
!I 

If 

fl 

" 
II 

ti 

If 

If 

II 

Rainbow 
Brown 

& o 0 

X 

o O 0 

X 
X 
X 
X 
X 
X 

X 

X 

X 

II 
• 0 0 

0 o 6 

0 0 0 

0 0 0 

·o o o 

X 

X 

Daily snread 
c>T C=T T>C 

Q \) • 

0 0 0 

0 O 0 

III 
·o o o 

0 o 0 

0 0 0 

:x 
X 

II 
X 
X 
X 
X 
X 

I. II 
I 
X 

0 0 O 

I 
I 
X 
X 
X 
X 

X 
Few returns 

0 0 0 

0 0 0 ... 
0 0 0 

0 0 0 

0 0 0 

o o b 

X 
X 
X 
X 
X 
X 
X 
X 

X 
X 
X 

X 

I, III 
G O 0 

O O 0 

III 
II 9 III 

0 0 0 

X 
X 

II 
II, III 

O O • 

0 0 0 

0 o 0 

X 

O O 0 

0 ♦ 0 

o ·o o 

X 
• 0 -0 
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Table 51 

Summary of creel returns and fish survival by seasons" for PRS eroer:imental 
nlantings for ·,y"riich slirvival data are available. 

Snecies. site. Experi- Number First Second Third and q non-
and nlanting ~0ntal planted season season fourth seasons angling 

date group Creel Sur- Creel Sur- Creel Sur- mortal-

Legal-size brook trout 

Hunt Cro 
8/26/53 

Hunt Cr. 
1/22/54 

Hunt Cr o 

5/17/55 

C 
I 

III 

C 
I 

II 
III 

C 
III 

Finr;erJ.inr; brook trout 

Hunt Cr. 
11/12/54 

E. Fish L. 
10/14/54 

Ford L. 
11/11/Sh 

Hemlock L. 
11/11/54 

C 
III 

C 
III 

C 
III 

C 
III 

returns vival~returns vivals~returns vival~ ity 

200 167 
100 73 
100 57 

100 81 
100 63 
100 52 
100 38 

189 122 
189 114 

2,999 
2~998 

21 
22 

2,906 4 
2 q 911.1 2 

1 ~J..i9li 134 
1.1190 79 

15 
15 
38 

1 
1 
1 
5 

11 
18 

238 
237 

692 
523 

6 
1 
7 

0 
0 
0 
2 

1 
2 

55 
57 

69 
51 

85 
81.i 

230 
22h 

0 
1 
0 

0 
0 
0 
0 

0 
0 

15 
8 

2 
2 

3 
5 

6 
6 

1 
0 
0 

0 
0 
0 
0 

0 
0 
0 

0 
0 
0 
0 

• 0 

• 0 

13 
26 
36 

19 
37 
48 
60 

35 
39 

97 .s 
97 ol.i 

98.5 
98.9 

96.9 
07 .o 

76 
Ro 

~ish still present in the stream or lake at the end of the season 9 detP.rmined by 
shocker population estimates in Hunt Creek and trap net population esti':iates in lakes. 
Fir,ures are estimates, not actual counts. 'Ine second-seas on survival ftgures for East 
Fish Lake represent fish picked up after a complete lake noisoninr o;:ie".'ation dom, in 
September 9 19560 
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Tables 52-54 

Survival studies» 1953-1956» on PRS trained 

trout in streams not subjected to angling 

and 

PRS experiment at Tobacco River Rearing Stationj 

1954» results of intensive angling over known 

numbers of trout 
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Table 52 
Survival studieW, 1953-1954, on PRS legal-sizW (approx: o 7"-8") brook 

and rainbow trout in stream sections not subjected to angling. 
The streams were Diversions Ila and IIIa of Section C of Hunt Creek, 

and Slagle Creek. Given numbers of trout were introduced; stream 
sections were checked periodically by electric shocker, table gives 
actual counts of fish present. Experiments involve trained trout 

(I, II, III), hatchery controls (C), and wild trout (W) • 

Species and Brook trout, Brook trout, Rainbow trou~ 
site: Hunt Creek Sla~le CreefW Sla~le Cree 

Group: c I I!! w 
Planted 
Au,. 2 1953: 100 100 100 102 

Sep o, 1953 
Octo, II 

Nov., II 

Dec. 9 
II 

Jan., 1954 
Febo, It 

Mar. 9 " 
AEr o, " 

Species, and 
site~ 

roup: 
Planted 

66 
48 
41 

0 O 

41 
37 
28 
20 

Apro, 1954: 100 
Sept., 1954 29 

69 67 79 
47 38 69 
34 41 58 

0 0 0 0 0 0 

37 29 62 
32 32 65 
26 31 59 
20 24 52 

<10 100 100 
00 19 22 

c 
90 
78 
77 
0 0 

68 
67 
58 

0 0 

42 

90 
26 

I II Iii W c I II III W 

30 30 30 30 90 30 35 30 30 
25 27 28 25 77 30 35 ~ 25 
20 2.3 26 23 75 30 35 28 2.3 

0 0 o 0 0 •· 0 0 0 0 0 0 0 0 0 0 0 0 

24 22 25 23 75 30 35 27 22 
21 18 23 19 70 30 35 27 24 
19 12 17 15 68 30 35 25 27 

0 0 O 0 0 0 0 0 66 29 32 24 0 0 

19 12 10 14 48 18 26 19 19 

RainbOW' trouw 
Slagle Cree 
I II TII w 

30 30 30 30 90 30 30 30 30 
19 19 8 9 40 14 10 11 13 

¾e c, I, II and III rainbow trout put in Slagle Creek in August, 1953 
carried numbered tags. By keeping records of tag numbers during the 
monthly counts of survivors, the fact that a particular fish had sur
vived could be established by its recapture either during that monthly 
count or during any subsequent monthly count; and survivals were so 
determined. All rainbcws put in Slagle Creek in April 9 1954 were also 
tagged. 

In the case of wild (W) rainbcws put in Slagle Creek in August, 1953 
and in the case of all lots of brook trout listed in this table 9 the fish 
were fin-clipped but not tagged o Thus no adjustment could be made for 
fish which might have been missed during one count but collected during 
a subsequent count. Because of this difference in procedure, it is not 
proper to compare the Slagle Creek rainbows (planted in August, 1953) 
with other test fish. 
~n general 51 fish in experimental groups were closely comparable in size. 
~lagle Creek was subject to fioods which over-topped the blocking screen 
at the lower end of the test section 9 and in the screen itself the vertical 
wooden slats were far enough apart to allow the escapment of trout 5 to 
6 inches in length 9 and perhaps largero Some test fish were picked up by 
shocker below the screen during both 1953 and 1954 9 so that there was 
experimental eITor due to escapemento 
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Table 53 
Survival studies, 1953-1956, on PRS fingerlinW' (approx. L!'-
511) brook trout in stream sections not subjected to angling. 
The streams were Diversions IIa and IIIa of Section C of Hunt 
Creek, and S1.agle Creek. Given numbers of trout were intro
duced; stream sections were checked periodically by electric 

shocker; table gives actual counts of fish present. 
&q:,eriments involved trained trout (I, II and III levels) and 

hatchery controls (C). 

Species, and 
site: 

Group: 
Planted: 
Number: 
Nov., 1953 
Jan .. 9 1954 
Feb., 11 

Mar., 11 

Apr. !I " 

Sept." 11 

Species, and 
site: 

Group: 
Planted: 
Number: 
Jan., 1955 
Mar. 9 

11 

'If ti may9 
Aug., 11 

Sept.. " 
Nov. 9 11 

Dec., 11 

Febo. 1956 
Apr.: 11 

May' " 
Aug., II 

Oct. 11 

Brook trout, 
Hunt Creek 

c I Ii\}'II~' 
Oct., 1953 so so so so 

45 42 42 40 
49 32 41 40 
43 33 40 43 
35 29 43 42 
30 27 30 34 
7 8 7 13 

Brook trout, 
Hunt Creek 

C. III 
Nov., 1954 
493 499 
416 404 
322 310 
217 215 
116 107 

"0 80 
0 0 0 0 

57 61 
0 0 0 0 

42 41 
24 27 
19 16 

C 

100 
0 0 

0 0 

8 
0 0 

Brook trout 
Slagle Cree!W 

I I:IW' IIzy 
Aug., 1~3 
100 100 100 

<> • 

-0 •0 

0 0 

• 0 

8 4 
0 0 0 0 

Brook trout 
Slagle CreeW 

C III 
Nov. 9 1954 
soo soo 
208 246 
64 80 
99 148 

0 0 o 0 

93 124 

61 94 
47 69 
50 63 
20 29 

FlQoded out 
0 0 e- 0 

0 0 

9 
0 0 

"M:n general, fish in experimental groups were closely comparable 
in size. 
~lagle Creek was subjected to floods, and a blocking screen at 
its lower end was not a barrier to trout less than about 5 inches 
long. Some test trout were found in the stream bela~, and there 
was experimental error due to escapement • 
~roups II and III fingerlings were transposed in original field 
notes; i.e., Group II had the highest level of training. In the 
present table, the fish which had the highest level of training 
are listed under Group III, for sake of uniformity a 



-

• 

' 

Table 54 
Creel returns from PRS experimental plantings of legal-size brook trout~ Tobacco 

River, Fish planted in a 200-yard raceway of Tobacco River Rearing Station" 
Natural cover added to stream. The 132 wild trout were brought in from other 

streams. Planting date May lp 1954. Intensive angling May 2-12 9 1954. Remaining 
fish removed from raceway on May 12, by electric shocker and draining raceway. 

Experimental group and 
number plantedo/ 

Da:f,3, C I II III Wild Total 
out~ 144 149 154 166 132 145 
1 75 68 60 54 18 275 
2 5 8 6 8 3 30 
3 18 23 20 27 16 104 
4 15 20 31 9 10 85 
5 8 8 6 10 11 43 
6 3 7 5 6 7 28 
7 1 1 4 2 8 
8 3 3 3 5 14 
9 2 1 1 3 7 

10 8 5 6 13 16 48 
11 1 4 8 5 18 
12'0" 6 5 1~ 23 36 85 
Totals 144 149 1 166 13:2 745 
* umbers planted do not include 6 
fish which died as a result of 
,E!~nting operations" 
~ese remaining fish recovered by 
shocker and Qraining. 

Analysis of numerical returns 
Gro~ C I II III Wild 
Number 
planted. 144 149 154 166 132 

Total creel 
returns 
( 11 days) 138 144 139 14 3 96 

Percentage 
return 96 97 90 86 73 

Probability that total returns to 
anglers (11 days) are significantly 
differenW 

For all groups: 
Prob. g 99o9o/o+, x2 ~ 51"3 

F'or C versus II: 
Prob. = 90'fo x2 ,,'" 2, 73 

For C versus III: 
Prob,"" 99</o+, x2 = 7.43 

For III versus wild: 
2 Prob.= 9%+ X ~ 7,52 

• 

Analysis of daily spread of catch 
by test of independence in 

5x7 fold table 
Days C I II III Wild 
1 75 68 60 54 18 
2j3 23 31 26 35 19 
4 15 20 31 9 10 
5 8 8 6 10 11 
6p7p8 7 10 6 13 14 
9pl0pll 10 7 10 22 24 
12 6 5 15 23 36 
x2 = 125. dofo = 24. Probability 

of difference= 99.9%+ 

Analysis of daily spread of catchJ 
including 12th day 

Group 
Mean days 

out 
Mean rank 
Percentage 
of gain or 
loss in 

C I II III Wild 

j.18 3.15 3.94 4.99 7.10 
302 312 354 398 511 

mean ran~ +3 +17 +32 +69 

Probability that difference 
in mean rank is significanW 

For all 5 groups: 
Prob.= 99.gfo+, H ~ 89,9 

For C versus III: 
Prob. = 99 .. 9%+, z "" 4,03 

For III versus wild: 
Prob.= 99.91<,+ z ~ 4.48 

'\o/For numbered footnotes;, see page preceding Table 6, 
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