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‘Psycholozical Rosearch Services (PRS) was employed by contract to comduch
experinants for the Conscrvabion Depertmant on ereol returns and curvivel of
hatchery trecut given special comdiiticninz (training) for immroved suivizal,
and for betisr spread in the creel throughoud 2 period of deys after planting,
PRS trainsd their tront &b the Oden hatchery., The fish were planted in natural
‘1lakes end streams abt résearch stations where complets creel returns were recorded
by Instituts persomnel, : ' :

The exrcriments involved mostly brook troubt, sore raimbous ard browns, and
bobth fingerling and lepgzlezize fish, FRS trained their trout at three levels:
I £ish werc taught to feed off the bottemy ITI fish were tavght botton feeding and
.%o avoid predators; IIT fish were traincd for bottom feeding, avoidancs of predae
tors, and use of natural cover, Uatrained haichery fish werc controls, Some
experiments also imwolved wild trout collected frem a natural stream, A typical
experiment involved the planting of equal mubers (100 to 500) of comtrol (C), I,
IT and IIT £ish in a2 stream or lake where a complete daily creal recoxd wad
obtained for all legal-size (over 7 inches) trout kept by arzlers. Fich were .
identified as to training by {fin clippinzg, Crezl returns for trained and control
lots wero anelyzed for siznificant differcnces in total return (by Chiescuare) -~
and in ppread of cetch over a period of days (bty rean days cub, and a rsnk test).
Plantirgs of FR3 fish were made during 1953-1555; creel roturns through 1956 ave
sumzrized; there is good evidence of almest ro survivors by thz end of 1935 in
the waters planted,

. The experiments imvolved 23 planmtings of legalesize trout (total of 12,L03
fish) ard 13 plantings of finzeriings (60,011 fish), For rost plamsirgs (exceot
6 durirg 1954), fish in experimental lota were comparzbie in lerngth, Returns from
different plantings were veriszble, so that conclusionc rmst be gereralizationz
based on everages for repeatad experiments.

Training at the IITI level reculted in losces averaging aboub 15 to 20
percemi of fish in the anglers creesl, as compered to eontrol fish, The TII
fish had a better spread in anzlers? crecls over a period of Adsys than did
the controls (averagirz about 103 in terms of rm=an ram:), bub %ho improved
spread was partly (rrovably largely) not a real gaing it wes due to the loso
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of fish from creels during the first few dzys after planting. Training at
the I and II levels had less effect on creel returns and no aprarent berefit,

Training of fingerling brook trout (IIT level) did not increase the returns
to anzlers. A single planting of fingerling rainbows gave returns of 1,0l psreent
for III (trained) fish and 0,47 percent for controls; the difference is signifi-
cant statistically, but returns were low; the result would have more significanca
if it had been confirred by repeated tests. Ore experirent with fingerling brown
trout gave returns of 1.37 percent for III (trainedglei‘ish and 1,0 percent ‘for
controlsy this difference is not statistically significant bubt is "suggestive.%

PRS trout were planted for survival studies in certain streams closed %o
fishinz, Electric shocker was used to count the mmbers of trout swrviving at
periocdic intervals, Checks by shocker and ncts were made also to follow PRS
trout in some of the waters open to angling, For brook trout, training increased
the survival to some extent, but the improved survival did not last long enough
to benzfit angling., For rainbows, training improved svrvival to soms dsgree over
winter months, tut this did not extend into the fishing season,

In & sereensd section of the Tobacco River, with knowm numbers of C, I, II,
ITT and wild brock trout, intensive angling for 12 days removed C trout faster
than IIT trout, and ITI's faster than wild trocut. : ‘

It seers:clear that psychclozical conditioning rmade legal-size trout less .
susceptible to capture by -arglers during the first few days, but this had the
witimate. effect of-.reducinz total returns o -anglers, Training -of fingerling
brook “trout .did not bernefit anglers, - Training of rainbow fingerlings migh’ be
beneficial, bubt more experirents would b2 nseded to establish this poinmt,
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CREFY, RETURNS AlD SURVIVZL OF HATCHERY TROUT TRAINYD BY

'PSYCHOLOGICAL RESIARCH SERVICES
By D. S. Shetter and G. P. Cooper

The planting of legal-size hatchery trout would make a greater contribu-
tion to sport fishing if (1) a greater percentage of these fish were caught
by anglers, and if (2) the catch were spread out over a longer neriod of
tire. Returns of lezal-size fish in anglers! creels generally average scno=-
thing less than 50 percent of the nurbers planted, and a large proportion of
those which are creeled are taken within the first fex days or, at best, the
fifst few wesks after planting. The eapture of hatchery fish by anzlers
would nmore closely simulate fishing for wild trout if the hatchery fish were
less susceptible to imuediate capture and if those not caught durinz the
first few days had better survival theresafter.

The reasons vwhy hatchery trout are caught readily after planting seem
fairly obvious. e presume that hatehery trout, when plented in a streaz,
are caught more readily than native (wild) trout because they have grown wp
in raceways with hand feeding and have becoze conditioned to the presence of
people on the banks. Possible reasons why hatchery trout {those not caucht)
do not survive loager are more obscure. Difficulties in adjusting to
current, to natural feeding, avoidance of pvredators, etc., are possibilities.

In recosnition of the desirability of obtaining a bettzr spread of

hatchery trout among more anglers and over a longer period of time, the Fish
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Division for some time has made boat plantings of legal-size trout, scattering
them along a section of stream, in contrast to the former method of spot
planting a large nurber of fish in onc pool. Havever, kthe one careful
evaluation of scatter planting, which has be;an made in Michigan thus far, did
not show an appreciable irprovement in spread of catch among anglers or over
& period of £,

Early in 1953, ¥essrs. J. L. Binghau, H. M. Adelran, and J. L. Naatch,
graduate students in the Psychology Department at Michigan State University,
formad the Psychological Research Services, Inc.e (hereinafter referred to
as PRS). Prcl:';minary experinents by PRS at the State Fish Hatchery at
Yattayan, Michigan, described by Dr. Justin W. Leonard to the Conservation
Comission in May, 1953, suggested that hatchefy trout might bz "trained"
by appropriate psychological techniques to act more like wild (native)
trout, In July, 1953, the Conservation Comnmission approved a contract
between the Fish Divi.sion and PRS, for experiments in the spplication of
psychological techniques to trout cvliure and trovt management.

The purposes of the PES projeet were to determine the kind and amount
of conditioning needed to make hatchery trout more successful in adapting
to natural feeding, to the use of natural shelter, and in avolding natural
predators after planting; to evaluate the results of this conditioning
(training); to prepare a manual of technigues; and to assist in instruction
of key Fish Division personnel as to their methods. The original contract
ran from July 12, 1953 to July 13, 195L; the contract was reuewed b:g' the .
Conservation Coxmission to July 1, 1955. During the second year only J. L.

Binghan and H. l. Adelman were erployed.

booper, E. L. 1953. Trans. Amer. Fish. Soc., Vol. 82, 1952, pp. 255-280.
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For certain experiments condected by FRS, the resulis have already been
published A(see appendix to this report). These experiments included studies
on starvation of trout, comparative survival of hatchery trout and wild trout
of legal size, and cormparative learaing abllity of brook, brocwn and rainbow
trout.

The presant report is concerned prirarily with returns to anglers of PRS
trout from plantings made in waters open to public fishing, and to a lesser
extent with survival of PRS trout from plantings in waters where no fishing
was allowed. Fost of the effort by PRS was in training of trout for the
plantings in wz;ters open to puolic fishing. The data on returns to anglers
and on survival are presented in considerable detail in accormpanying tables.

Kethods

The general plan of the PRS experiments was to start with two to four
lots of hatchery trout for different levels of training. These lots were
taken at random from a comuon stock of fish, so that the fish in different
lots were comparable in size, in fish-cultural history, and in other signifi-
cant factors. One lot was kept as a control, while the fish in the remaining
one to three lots were given "training" (conditioning) at one to three
experimaﬁtal levels. The fish in each lot were marked by a distinctive fin
clip or by nurbered Jaw tags. Specified numbers of control fish arnd fish
trained at different levels were then planfed in a strean or lake, and this
constituted a single planting experiment. At creel census stations, clerks
kept daily records of test fish caught by anglers, and these fish were
identified by their fin clip or tag number as to training level.

Trainind/
The PRS staff trainzd their trout in raceways at the Oden state fish

hatchery. They worked mostly with brool trout, some with rainbore end browns;

\eéhe experinental methods employed by PLS are also described in other reports

Submitted to the Conservation Department.
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and with both legal-size and finzerling fish. Training was directed towards
teaching the fish to feed off the stream bottom rather than from the surface
of the water, to flee from predators, and to utilize underwater "cover™ as
another reans of escaping fron predators and man. Training was at three
levels, as follovst

Group I. Undermater feeding (trainad to feed off the bottom).

Grouvp II., Underwater feeding, plus traininc to avoid predators

and ran.
“Grouwp III. Underwater feeding, blus avoidance training, plus
training in escape to underwater cover (hiding places).

Growp C. .Control fish, no training.

For training at the I level, the RS staff installed mechanical under-
water fecders in the hatehery racevays, which delivered food near the botton
of the stream. Thié rethod replacsd the usual method of hand-scattering of
food on the surface of the water by an attendant. The schedule of -mdar-
water feeding was‘gradually altered to feedinz in early morning and evening,

rather than during the middle of the day, and altered to feeding the fish =
little at a time over exitended pariocds.

For avoidance training at the II and IIT levels, mild electrical shock
was administered to the fish at the appcarancs of some cue to danger. Cues
included any violent disturbance of the surface of the water, presence of
foreign objects under walter, presence of potential predators such as a
stuffed muskrat drasm through the water, shiaders, and threatening sounds.
The fish soon learned to assocliate a danger cue with the "“unpleasant®
experience of electrical sheck, and would then flee to the end of the race-
way or hide in cover as a reaction to the cue alone. Training was considered

cormlete when this reaction to cue alone was spontaneous, and when fish

trained at the II level would flee to the extreme end of the raceway, and



wien all fish trained at the IIT level would take refuge in cover. Trout in
Groups II or III were trainmed in underwater feeding, avoidance of predatgrs,
and refuge to cover, concurrently.
It required approximately two weeks to train indlividual lots of fish,

in the raceways at Oden.
Marking

- A1l test fish were marked for later recoznition as to level of training.
YMost fish were fin clipred, some were given numbered jawm tags. When fin
clipping was used, taxo (for one experiment, three) fins werc removed, A
different fin corbination was used each year of planting, so that fish could
be identified with planting dates. Fin-clip combinations for different
levels of training were such that the lack of a particular fin would not
handican the fish in one lot more than in another. For examéle, in one yecar
(1955) C fish had the anol and left pectoral fins removed, IIT fish had the
anal aad right pectoral removed.

Planting sites, waters onen to fishing

The PRS staff trained their fish during 1953, 1954, and 1955, and
hatchery porsonnel planted the figh in lakes or streams irmediately after
the fish were trained. The plantings were pade in twelve lakes and in
portions of five streams (Table 1); all are proven trout waters. In all,
23 plantings of legal-size trout were rade (tot=l of 12,105 fish), and 13
plantings of fingerling trout were made (total of 60,011 fish), with a

breakdorn by year and species as followss

1953, l=gal-size brook trout, 3,350 fish, 8 localities, Table 2.

", “ rainbox * , 1,250 " , 2 " , Table 2.
195k, " brock " , 3,200 " , 8§ ", Table 3.

L " rainbox " , 725 " ,1 " Table 3.
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1955, lognl-size broolk troubt, 1,280 fish, L localities, Table ).

", " rainbor ", 2,600 " , 3 " , Table k.
195k, fingerling brook " , 11,035 " , 10 m, Table 5.
", u rainbor " , 7,999 " , 1 ", Table 5.
" ®  brem " , 10,977 " , 2 " 5 Table 5.

The agtual_ dates of plantings are given in Tables 2;-55.

At all lakes and streams which received test fish, the stafé-wide -‘orout
fishing rerulations were in effect (open season frlom last Saturday in Ai:ril
through second Sunday in September, a 7-inch size limit, no restrictions on
bait, daily creel limit of 5 trout from lakes or 10 trout from stma@), with
the folloring exceptions:

1., An exteaded fa2ll sezson to Noverber 30 on jrain’oo*.’r trout in Deavos
and Forthr lakes and in the Fast Branch Au Gres River, Tosco
County, dovnstrean from =55 where éer’badn of the erperimental
trout planted in Cuiley Pond were recovered.

2. A 10-inch minimmm size limit on East Fish Lake and Fuller
Creek Pond.

3. Artificial flies only, for trout fishing in Ford Lake, 1955-19%5.

L. Yo live fish to be used for bait on Fuller Creek Pond, and
Swanzy, East Fish, Hemlock, Ford, Lost, Vest Lost; Borth Twin,
and South Twin la.kes;

Creel census methods

Most of the lakes and streams where PIS fish were planted are in one of
three rescarch areas where the Conservation DNepariment operates fisheries
resecarch stations, namely, Hunt Creek, Pigeon River, and Rifle River. In
these areas, fishing is under a pemit s:rétem in which clerks ob{ained records
on all angling. The two lest waters not *ﬁt‘nin the thres researéh areas aré

Guiley Pond and Ssanzy Laks. At Guiley Pond, lir. Zlmer Stensrud kept a
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comolate record of ell anzling for ths Tenartmendgs and at Ssransy Lake the
Fish Division conducted an intensive cansus in which most anglers wers |
contacted. Thus for the present report we have practically éomplete .
recoxds onv the returns of PRS trout to anglers.

Census clerks exsmined all angler!s creels and kept daily recordé of
211 P3RS trout, including notations of the level of training (C, I, IT or
III) determined from fin clips. These daily returns are listed in Tables
’6-!;1. Fuch of the present renort is based on an analysis of these returns.
The returns are complete through the 1956 trout fiéhing season, Field
checks by electric shocker, trap nebs and weirs on Hunt Creek and Last Fish,
Ford and Herlock lakes (see Table 51), and the pattera of daily distribution
of creel returns, showed that by the end of the 1.956 season therz.f_ were
practically none of the legal-sizé trout left in the test waters and an
insignificaat nuaber of survivors from the fingerlings planted during 195h.
Yie may need to make a slizht revision of the present report after the 1957
fishing secason is over, but it seems unlikely that conclusions ziven in the
present report will have to be altered materially.

Statistical mothods

The ain of PRES training was to chtain a greater' return of hatchery trout
to the creel and a better spread of these returns over a longer period df
tine. Thus the present analysis deals with total returns and with daily
spread'of the catch. The effect of the training is judged by comparing
returas from trained fish (Groups I, II or ITI) with returns from untrained
hatchery controls (Group C).

Chi~square is the statistical method used to compare total returns or

survivals from two or more lots of fish. Chi-square (X2 in tables) is

% few recoveries of trout planted in Guiley Pond were obtained by lr. E.

Parker, from angling in and below the pond operated by lore Trout, Inc.
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necessarily based on an analysis of actual numbers of fish, not on percentage
returns. It tells whether a difference in rate of return between two or more
lots of fish could happen by chance alone. If the cdifference could not
happen by chance (at betting odds, or confidence level, of 95%), and assuming
that other variables are constant, one concludes that a significant
difference resulted from the training. |

The analysis of daily spread is more complicated. ife are interssted in
the question Mwere the fish caught by a large nusber of anglers over an
extended period of many days, in contrast to a less desirable situation
whers the fish were caught by fewer anglers within the first few days after
planting?® We have chosen two staltistics to answer that question! mean
days out and mean rank. The two methods give results which correspond
closely. The first, "mean days out," is the more meaninzful figure. The
second, "mean rank," provides a method of determining whether a difference
in spread is statistically sipgnificant, in contrast to a difference which
could happen purely by chance.

The statistic "days out" is derived from the date of capiure by an
angler as related to the planting date (see Table 6 as an illustration).
Trout caught on the planting date were out one dar, those caught the day
after plaating were out two days, etc. If on2 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 5.5 days.

In computing "days oubt," only days of the open season on trout were
included. The first PRS plantings were made on August 25, 1953 and there
were 19 days left in the trout open season that year. Through 1956 the
seasons were!?

1953—first plmting - Septerber 13—————--19 days
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1954--April 2 - September 12 142 days
1955~—April 30 ~ Sentember 11 135 "
1956--April 28 - September 9 ' 135

For those waters wiich were open in an extended fall scason to Hovember 30
on rainbow trout, the period from September to November 30 was included in
days out., For the 195 fingerling plantings , "days out" were calculated ’
from the day on which the first experimental fish of legal size appeared in
an angler's catch. Liliorise for Fast Fish Iake, where a 10-inch size limit
prevailed, "days out" were computed starting with the day on which the first
10~inch trout from an experimental grouwp wasg captured. If the r;ader objects
to this procedure (for fingerlings and for fish froa East Fish Lake), he can
readily derive corrected averages for mean days out from dates giveh in the
acconpanying tables.

The "rank test" is a non-parametric statistic in which one does not
assume a normal distribution of variates. The procedure is described by
Egwards (195h, Statistical methods for the Behavorial Sciences, pp. L17-433).
Its computation is more involved than for mean days out. Where you have
creel returns from two (or more) lots of fish, the returns are arranged in
daily sequence. If a single fish is caught on the first day, it has a rank
of 13 then if two fish are caught on the second day, these two fish share
ranks 2 and 3 and each is assigned a rank of 2.5; if then four fish are
caught on the third doy, these four fish share ranks L, 5, 6 and 7 and each
is aséigned a rank of 5.53 finally, if the two lots which you are ranking
have a _to‘tal of 100 returas, with a single fish caught on the last day, this
fish has a rank of 1C0. The "mean rank™ for the fish in any one experimental
lot is the average of ranks for fish in that lot. ¥hether or not two mean

rarks are sismificantly different is determined by a "z" test (see Edwards?
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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 Edwards).

Thus we refer to the average "mean cdays out" for an understandable
figure on the amount of time that trout remalned in a stream before they were
caught by anglers, and we refer to the analysis of mean rank in deternmining
whether a difference in daily spread is significant.

We obtain the sawe results in the rank test, whether or not "days out"
includes days from other than the open season on trout.

For & clear understanding of the analyses given on Tables 6-l1, the
reader should also note the page of footnotes preceding Table 6.

xperdimental variability

Creel returns from the 36 plantings of P2S trout (Tables 6-L1) were
highly variable among the different lakes and streams-—some returns were high,
others lov. The differences in returns betiseen lots of trained fish and their
controls were also variéble-—in some expsriments trainad fish gave better
returns and spread, in other experiments the control fish did better; in some
instances Croup IT fish did better than Group IIT; etc. This variability
makes it more difficult to evaluate the effect of training, and the evalua-
tion has to be based on averages for a mumber of plantingse

Some of the variability may have bean due to experimental bias, in that
important factors other than training were not, kept copstant. This was true
of the plantings of legal-size fish made during 195k (TableVB). Althcugh
the 195 plantings are listed as legal-size fish, some fish in each lot were
of sub-legal size (less than 7 inches in length), and relatively more of the
trained fish than controls were of sub-legzal size at time of planting. This
may have had a considerable effect on tha angler retwns, from hooking

mortality amonz the sub-legals before anglers could keep them, and from delay
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"in tho dates on which surviving fish could be kept by anglers (while the
fish were groving to legal size). The effect of this bias would be to
reduce the humerical returns and increase the daily spread of the trained
fish in contrast to the controls, indepsndent of the effect of training.
Reduced returns and imprbved spread did occur ameng the 195k plantings of
-leéa1~sizc" trout, and we do not Imow hor much of this difference can be
ascribed to tréining,Ahow'much to exﬁeriiental bies. In plantings other
than thosé of legal-size trbut during 1954, fish in experimcntalllots were
closely'éomparable in size (Tables 2, L, 5), and experimental bias due to .
differences in length rust have been small althbugh rot necessarily absent.

Anothér problem'ih‘the analysis of creel returns of PRS trout is that,
for many of the plentings, trained fish gave lower numsrical returns but 2
bettér daily spread. wevmust then evaluate 2 gain egainst a loss. See
Tables 6 and 7, and the page of text following Table 6, for further informe-
tion on this problen,

Results and Conclusions on Creel Returns From PES Trout

Lepgal-size trout

Tables 6-l1 give completg data on angler returns from individual
plantings of PRS trout through 19553 an ihsignificant nutber of additional
returns in suvbsequent years can be expected. Tables 6-}1 also contain
summary figures, by level of tréining, for total return, pefcentage raturn,
‘gain or loss in return of trained fish over the controls, and the mathematical
probability that the gain or loss is significant; and, under analysis of
daily spread, summary figures for mean days out, mean rank, gain or loss in
mean rank of trained fish, and probability that gain or loss in rank is
significant. In these tables the probabilities tell whether there is
significant difference in a collective sense among the several experimental

lots (Croups C, I, II, III) in any given experiment.
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Summaries of ereel returns for individual plantings are grouped by year
for direct comparison 1n tables as follors:

Table h2-;1cgal-size trout planted during 1953.

Table L3— " " " " " 195k .
Table bl LI " ¥ 1955.
Table 48~finserling " " " 195).

Finally, yearly sutmaries on returns are given in Tables hS and L8, and
swmary analyses of mean rank are given in Tables L7 and L9.

Among the eight plantings of legal-size brook trout rade during 1953,
nunerical returns of trained ard control fish were significantly different
from only three plantings (Table 42). In Hunt Creek the controls did better
than fish trained at the I and III levels. In the Pigeon River, II fish did
better than controls. In Ford Lake control fish did better than the III's.
In daily spread of trout among anglersg, trained brook trout did better than
controls in Hunt Creek (Table 6) and Ford Leke (Table 10); for other tests
the improvement in spread (generally the case for trained fish) was not
significant as measured by the H test. For the eight plantings the general
pattemn was a greater return for control fish and a better spread for trained
fish; from the standpoint of returns to the angler, the benefit in spread
among trained fish was largely nullified by loss in returns (see text page
preceding Table 7, and Table 7).

For the two 1953 plantings of legal-size rainbow trout the results were
irregular. In Guiley Pond, the III's gave tetter returns than controls; in
the Fifle River the controls did better than the III's (Table L2). Conversely,
in daily spread, IIT fish in Guiley Pond had somewhat poorer spread, III fish
In the Rifle had somewhat better spread, but differences were not significant

(Tables 15 and 16).
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The 1954 plantings of legal-size trout consistently gave higher returns
of control fish (Teble L3), but better spread of trained fish (Tables 17-22).
The amownt of improvemsnt in spread of trained fish is closely matched by
the loss‘in returns. The degree of poorer returas and better spread of
trained fish was greater for the 195h plantings than for the 1953 and 1955
plantings; provably due to the experimental bias (difference in size at
time of planting) described above.

Anong the 1955 plantings of legal-size brook and rainbow trout (Table
L), only the Rifle River planting of rainbows gave significant differences:
here again, C fish gave greater returns, III fish gave better spread (Table
27).

_ If we look to the ammual swmaries for nunerieal returns (Table L5) an
mean renk (Table L7), we see more clearly the trends mentioned above: a
larger creel return of control fish than of III fish (the most highly trained),
and a better spread of IIT fish than of controls. If we eliminate the 195L
results from consideration becauss of experimental bias, the figures for 1953
and 1955 still shor the same results, althouzh less strikingly. The conclusion
that PiS training did retard the catchability of hatchery trouvt is strengthensd
by a scparate study on the Tobacco River (see Table 5l).

Fingerlings
PES fingerling brook, rainbow, and broan trout were plénted during the

£al11 of 195} at 12 sites (different sections of Hunt Creek considered as one

~slte). Daily creel returns are given in Tables 30-hl. For all plantings,

mmerical returns are surmerized in Table 43, and rean ranks (daily spread)
are summarized in Table h9.
Among the ten plantings of fingerling brook trout, trained fish gave

better returns than controls in West Lost Lake (Table 35), control fish gave .
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better returns than trained fish in Herlock I-.aké (Table 38) s while trainad
 and control fish gave equal returns in. the remaining eight plantings. For
2ll plantings combined, total returns were almost identical: 6.38 percent
of 20,556 C fish, and 6.1 percent of 20,479 IIT fish (see Table k8)s In
daily spread, III fish were better than controls in Hemlock Lake (Teble 38),
but differences in spread for the other nine plantings were not significent
(Table L9). |

In the singlé planting of fiﬁgarli.ng rainbows in Devoe Lake (Table 40),
trained fish gave sig_n_ificantly hj.gher retvi‘ns than control fish. Ho.vevgr,
percentaze rettrns were snall~—1 Ol for trained, »O.h? for control. Ve ;:ould
attach moz*é si@ﬁ.ficﬁmce to the better .returns on fingerling rainbovs if more
than one planting had been involved, and if similar results had been obiained
for brook trout and brovn trout fingerlings. Since one of the ten plantings
of brook trout gave Significantly botter returns of trained fish, one shouvld
allow for similar experimental variability with rainbows. Da.ily spread of
returns from trained and control fish was similar. |

The single planting of finzerling broim trout in the Rifle River gave
slightly (but not significantly) better returns of trained fish, no difference
in spread of catch (Table L1).

Survival of PRS trcut, waters cpen to anvling

Ve believe that the creel returns given above for PRS plantings are
practically 100 percent corplete; i.g., that there will be very few returns
during 1957 and subsequently. We conclude this for two reasonst (1) In
moat instances creel returns diminished to nothing long before the end of. the
1956 fishing season. (2) Population studics on Munt Creel, East Fish Lake,
Ford Lake, and Hemlock Lake showed that few or no fish were left by Sentember

of 1956 (Tabls 51).
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- Populﬁtion estimates by electric shocker were made on Hunt C‘reek each
Sept.embez" from 1953 to 1955. Fach time the mumber of trout remaining in fhe
strean at the end of the fishing season was eatimsted. Trap nefs wereAused
on Esst Pish, Ford, and Hemlock lskes far similar inforsation. |
| The results at Hunt Creek (Table 51) shcw that (1) for legal-size brook
.trout theore was a little better survival of ITTI fish than controls a’c. the
" Ténd of the A'fix'st angling season, (2) very few fish were caught during the
| second scason, and (3) there were almost no sui'vivcrs at the end of the
second season. Results on the three lakes shoved (1) no better éurvival of
trained fish, and (2) almost no PRS trout remaining at the end of the 1956
fishing season.
Survival Studies, PRS Trout, Waters Closed to Angling
In addition to the nuwrmerous plantings of PiS trout in waters onen to
angling, a nusber of straight survival stulies were rade on plantings of
fingerling énd legal-size trout in enclosed stream areas which were closed
to fishing (Tables 52 and 53). These tests were carried on in Divorsions
IIA and TITA of Section € of Hunt Creek, and in a portion of Slagle Creek
south of the county highway_which”passes through the State Fish Hatchery at
}Iarr‘j.etta. The design of these tests wes to liberate lots of trained and
conbrol trout (identii‘»ied by marking) in scrcened sections of stream from
wnich ihe fish could not escaps, and to determine ‘survival at reguler
tervals by recaptm"ing all, or nearljr all, fish with a D.C. electrical
shocker. The shocker was operated two to four times throughout the strean
section for each count. For most counts, conditicns were favorable for
operation of the shocker, and it is believed that the counls were at least
90 percent complete. Conditions at the two stream sites, pertinent to the

design of the tests, were as follows:



Slagle Creek. A conerete dam at the upper end of the experimental

section was a barrier to fish moving out of the section. The lower end of
the section was blocked by a screen of ver_tical wooden slats with 1/2-inch
spaces betvreeﬁ; trout less than § inches in length could escape through the
screen. From November, 1953 through August, 1956 high water frequently |
ﬁvar-topped the Vdc,vnstream screen alloring experimental fish to escape;
anglers reporied that they caught test fish below the section, and ‘40 test
fish were recaptured by shocker bel&:r the section. Hatechery rearing pondsl
located nearby nay have atiracted predators in abnormal rumbers to the test
ssction.

‘Hunt Crcek. Fish-tight screens were present at the wper and lower ends
of the experimental diversions. One £lood over-topped these barriers for a
2=hour period, but few 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 going on, no test fish were found in
thelr creels at the checking station.

We believe that the survival tests at Funt Creek were more reliabvle
than those at Slagle Creck, because of more escapement of test fish at Slagle
Creek.

Survival, legal-size trout

One hundred legal-size brook treut of experimental groups I, III and €
and 102 wild fish (obtained from the lorth Eranch Au Sable River) were put
in the Munt Creek diversions on August 26, 1953. Yonthly counts were made
by shocker through April, 195L when the raceways were drained and all

surviving fish were recovered. The numbers of survivors each month for each
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experinental group are tabulated in Table 52. Survivors in April, 195h were
20 C's, 20 Its, 2l ITI's, and 52 wild fish. The greater survival of the wild
fish is statistically significant; other differences are not significant.
The results from other plantings of legal-size trout (brocks and rainbovrs),

in Hunt Creek and Slagle Creek, are also summarized in Table 52. For brook
trout there is same indication of better survival of I and II fish (not of
ITX fish) in Slagle Creek. For brook trout in Hunt Creek during 195h, there
was no difference in survival. For rainbowr planting made 11;1 Slagle Creek in
August, 1953, there was better survival of I and IT (trained) fish over the
winter nonths; however, by April the survival rates were about the same~-the
better survival of II fish over C fish was not sipgnificant., The test on
legal-size rainbovs, started in April, 195k, shaved no benefit from training.

Survival, fincerlinz trout

Trained and control fingerling brook trout were used for survival
studies in Hunt Creek and Slagle Crcek, and monthly checks by shocker were
made on survivors (Table 53)« The two tests at Hunt Creek and the 1953-5k
test at Slagle Creck shosed no benefit from training. In the 1955-55 test
at Slagle Creek, survival of trained (IIT) fish was better than of controls
for sbout the first 12 months, but by the ead of 18 months the difference
in survival between controls and trained fish was largely lost.

Controlled Fishing Tests, Tobacco River

From the legal-size brook trout trained for the 1954 PRS plantings,
approximately equal muabers of C, I, II and III fish were planted in a
screened raceway of the former Tobacco River Rearing Station 10 miles north-
west of Clare, Michigan. Also, 132 wild trout from other streams were
included for a fifth experimental lot. These fish were then fished over by

a group of anglers sslected by PRS. A1l trout caught were killed after
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capture, and tallied as to level of training (fish were fin clipped) and
date of capturc. The purpose of ’cl:is test was to determine if the trained
fish were less susceptible than controls to immediate capture, and more
susceptible than wild trout. At the end of tiwelve days of fishing, the _
raceway wes drained and all surviving trout were recovered. The results of
this test are swmarized in Table Sh. The cresl returns and survival
records were analyzed the same as for tests described in the first part of
this report.

The Tobacco River test gave resulis similar to those with legal-size
brook trout in waters opcn to public fishing. Anglers caught a significantly
greater nunber of conirols than of trout trained at the ITI level. Also,
they caught a significantly greater number of trained fish than of wild fish.

The daily spread of creel returns, analyzed by a test of independence
(Chi~squarc), was significantly different for training at a 99.9 perceat
confidence level. Rank tests further verified this conclusion. Significant
differences in mean rank were found betwsen controls and III's, and between
IIX's and wild fish. Traininz at the IIT level made the fish less susceptible
than controls to early capture, but the ITII fish were caught nmore readily

than the wild fish.
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Appendix

Brief summary of other studies made and published by FRS
The staff of 7S conducted experiments at the State fish hatchery at

Oden oa the ability of hatchery-recared btrook trout to survlvé long periods

without food (Adelman , Binghanm and Yaatch, 1955)\3( Three groups of Lo fish

each were utilized. The average sizes of fish were 3.5, 5.5 and 7.5 inchese.
Welight decreased noticeably during the first three moﬁths, and stayed
relatively constant over the last four months. At the end of the 7-month
period, survival amounted to 30 percent for the 3.5-inch fish, 90 percent
for the 5.5~inch fish, and 75 percent for the 7.5-inch fish. At the end
of seven nonths, half of the surviving fish were put on a "demand-feed"
schedule (immediately fed all they would eat); the other half were fed
srnall and increasing increments wntil a full daily ration was eaten. Thoge
on demand. feeding all died, those on slox feeding did not. The authors
concluded that starvation, per se, was not an impertant factor causing low
winter survival rates.

In a second paper, Adelman and Binghen (1955)%/compared +he survival
in two enclosed natural stream areas, of untrained hatchery-reared brook
trout with wild brook trout, all 7 inches or larger. In Hunt Creek, wild
fish survived from late August to March at a rate about twice that of the

hatchery fish. In Slagle Creek, hatchery brook trout survived the same

Wdelnan, Harvey M., Joseph L. Binghan, and Jack L. Maatch
1955. The effect of starvation upon brook trout of three sizes. The
Prog. Fish-Cult., Vol. 17, Wo. 3, July, 1955, pp. 110-112,
%delman, Harvey . and Jeseph L. Binchan
1955. Winter survival of halchizrr~rzared and native brook trout. The

Prog, Fish-Cult., Vol. 17, o, k., Oct., 1955, pp. 177-180.
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.period‘ about 1.7 times as well as the wild fish. The authors concluded that
there was little or no difference‘beta'ieen hatchery-reared and wild brook
trout in ability to survive the winter months. Their data are included as
& part of Table 52 of the present report}y |

Adelman and Binghanm (1956Wconduc’ced tests at the State fish hatchery
at Mattawan on the ability of brook, brown and rainbow trout to discriminate
differcnces in size. They found that brosm trout resolve stimulus differences
more readily than elther rainbos or brook trout. %“hen the effect of learning
the first discrinination upon the speed of learning'a second diserimination
was tested, it was found thal brown trouvt vnderwent no chanze, rainboxy trout
Jearned the second discrimination more ranidly, the brook trout more slorly.
These results give general support to the common observation that brook
trout ars the least "intelligent" of the three spceies of troui, and probably
explain why they are the nost readily captured by anglers uwnder a wide varliety

of conditions.

\Hne figures given by Adelman and Bingham in their P.F-C. article (Vol. 17,
¥o. I, page 179, Table 1) vary somewhat from field data in Institute files
{given in Table 52 of the present report), but these differences would not
alter gensral conclusions on survival to larch of 19%h. However, survival
data for April, 195k (see Table 52) were not included in the F.JF-C. article
which was prepared pricr to the time of the April check. The figures for
April do not change the conclusion for brook trout in Hunt Creek, namecly:
‘the wild fish had twice the survival of hatchery fish. For brook trout in
Slagle Cresk, the better survival of hatchery fish over wild fish (as con-
cluded by Adelman and Binghem) was zpparent in the figures for January to
¥arch (P.F-C. article, Table 1), but by April (Table 52) the survival rates
of haitchery and wild fish were identical (479). In view of the small
nuricer of wild trout involved in the Slagle Creek test, and the known
escapemant of test fish from the Slagle Creel experimental section, the
PJF~C, authors had a weak case in concluding that hatchery trout suwrvived
ag well as wild trout. The April survival data also tend to nesate their
conclusion. Furthermore we do not share the point of vies of Adelman and
Bingham that t:e Hunt Creek results should bz diseredited because of illegal
fishingg this test ran for § months, the area was open to fishinp for only
the first 19 days, frequent checks by Hunt Creck employeces failed fo disclose
any anzling on the test section, and furthersore nost of the differential
orvality occurred after the fishvinz season sas over.
Adelman, Harvey M., and Joseph L. Pingham
1956. Size discrimination in the brook, brown and rainbow trout. The
Prog. Fish-Cult., Vol. 18, MNo. 1, January, 1956, pp. 26-29.
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Table 1-5
Localities, planting dates, and specles; numbers
and size of fish in experimental plantings of

PRS trout in waters open to public angling.

Level of PRS training

Group I -- Underwvater 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 25,35,36

East Fish Lake " 29N 2B 34,35

Fuller Pond " 20N 2B 3L

Pigeon River Otsego 32N 1W 9

Ford Lake " 32N W 8

North Twin Lake " 32N 1w 10

South Twin Lake " 32N W 10

Lost Lake " 32N W 3

West Lost Lake " 32N 1w 3

Hemlock Lake Cheboygan 33N 1W 34,35

Guiley Pond Iosco 22N 6E 9

Rifle River Ogemaw 23N 3E 11,14,22,23

Fontinalis Creek " 23N 3B 2

Devoe lLake " 23N 3E 11,12

North Lake " 23N 3B 1

Gamble Creek " 23N 3E 2

Swanzy Lake Marquette sy 25w 13




Table 2

PRS plantings of legal-size trout during 1953.
All plantings made on August 26

Number of fish

Species planted, by

Stream or of experimental group Average length

lake trout C I II III in inches¥
Hunt Creek Brook 200 100 ... 100 8.1
East Fish L. " 200 150 150 150 8.1
Pigeon River " 200 100 100 100 8.1
Ford Lake " 200 150 150 150 8.1
South Twin L. " 100 100 ... ... 8.1
West Lost L. " 100 100 ... 8.1
Hemlock L. " 150 ... 150 150 8.1
Guiley Pond " 150 50 50 50 8.1
Gulley Pond Rainbow 150 50 50 50 7.8
Rifle River " 500 15¢ 150 150 7.8

\ﬁlFrom Department fish planting records.



Table 3

PRS plantings of legal-size trout during 1954

Planting Species Number of fish and average weight
Stream or date: of _in pounds _

lake 1954 trout C I II III

Hunt Creek Apr. 22 Brook 100 100 100 100
(0.155) (0.150) (0.135) {0.132)

East Fish L. " " 150 150 150 150
(0.159) (0.141) (0.132) (0.122)

Pigeon River " " 200 200 200 200
(0.159) (0.150) (0.141) (0.128)

Ford Lake " " 150 150 150 150
(0.163) (0.143) (0.139) (0.127)

Guiley Pond Apr. 26 " 200 200 200 200
(0.179) (0.175) (0.1k0) (0.134)

Rifle River " Rainbowy 200 175 175 175
(0.166) (0.143) (0.144) (0.138)

¥*
\/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:

I, 12.6; II, 16.0; III, 24.0.

C, 8.5;



Table k4

PRS plantings of legal-size trout during 1955

Planting Species

Number of fish
and average

Stream or date: of length in inches
lake 1955 trout C III
Hunt Creek May 17 Brook 189 189
(7.2)  (7.1)
Pigeon River " " 200 200
(6.7) (6.7)
Ford Lake " " 150 150
(6.8) (6.7)
Fontinalis Cr. May 16 " 102 100
(7.2) - (7.2)
Rifle River " Rainbow 300 300
(7.3)  (7.1)
Devoe Lake May 16, 17 " 500 500
(7.1) (6.8)
North Lake " " 500 500
(7.0) (6.6)




Table 5

PRS plantings of fingerling trout during fall of 1954

Number of fish

Planting Species and average
Stream or date: of length in inches
lake 1954 trout Control Trained
Hunt - Sec., D Nov. 12 Brook 999 . 998
(4.3)  (4.2)
Hunt - ZABC " " 2,000 2,000
(b, L) (4,2)
Fuller Pond Oct. 1k " 2,198 2,168
(4.2) (4.1)
East Fish L. " " 4,911 4,834
(4.2) (4.1)
Ford Lake Nov. 11 " 2,906 2,914
{(L.3) (k.2)
South Twin L, " " 1,065 1,070
(b.3)  (4.3)
North Twin L. " " 1,369 1,370
(4.2) (b.2)
West Lost L. " " 998 99k
(k.2)  (4.3)
Lost Lake " " 1,141 1,1k5
(b3} (4.3)
Hemlock L. " " 1,49k 1,490
(b.3)  (k.2)
Swanzy L. Nov, 12 " 1,475 1,496
(4.3) (b.2)
Devoe Lake Oct. 15 Rainbow 4,050 3,949
(b.1) (4.2)
Rifle River Sept. 16 Brown 4,992 4,985
(3.4)  (3.4)
Gamble Cr. " " 500 500

(3.4)  (3.4)




Tables 6-41
Creel returns from PRS experimental plantings made in waters
open to public fishing, 1953-1956. Daily creel returns,
analysis of total returns, and analysis of daily spread of

catch, for individual experimental plantings.



Footnotes for tables 6-41

\%/Under "significant dates" are given, for each fishing season,
only the earliest and latest dates when creel returns occurred.

\EVMDays 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).

\Y/"Percentage gain or loss in returns" is computed using percentage
returns for the C group as a base of 100%.

\v/"Probability that gain of loss 1is significant"” is tested by Chi-
square (X2), and is based on numerical returns, not on percentages.
Values for probabilities below 95% are approximations. Probabilities of
less than 95% are generally not regarded as conclusive.

\é/"Percentage gain or loss in mean rank" is computed using the mean
rank of the C group as a base,

\V/"Probability that gain or loss in mean rank" is significant is
computed by the White z test for 2 groups; or the Kruskal-Wallis H test
for 3 or more groups (see Edwards, 1954, Statistical methods for the
behavorial sciences: U41T7-433). 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; Hunt Creek
(experimental sections C and A), planted August 26, 1953

Experimental group,

Signifi- and number planted
cant Days c I III
datesy oute/ 200 100 100
Creel
returns 8/27/53 2 52 15 17
coos 3 46 25 9
soose L 26 T 7
coes 5 15 7 6
ceoo 6 6 5 L
cvoo T 3 2 1
cooo 8 6 1 4
cooo 9 L 2 2
coue 10 oa oo 1
cao0o 11 L 5 2
oooo 12 oo 1 1
coao 13 2 oo 3
seao 16 oo 2 oo
seos 17 1 oo oo
9/13/53 19 2 1 .o
L /24 /54 20 3 oo L
sooa 21 3 oo 1
cooo 26 oo 1 o
cooa 28 oo - 1
9/12/5k4 161 oo oo 1
5/12/56 311 1 oo oo
Totals 000 174 T4 6l
Analysis of Percentage return 87 e [N
numerical
returns Percentage gain
or loss in returnsy/ oo -15 -26
Probability that gain For C-I-III
or loss is significand¥/ Prob. = 99.9%+
X2 = 21.8
Anslysis of Mean days out 6,44 5,16 8.95
daily
spread of Mean rank 146.8 161.3 177.3
catch
Percentage of gain
or loss in mean ran oo +10 +21
Probability that gain or loss, For C-I-III
in mean rank is Significanéé/ Prob. = 95%
H= 5.83
Percentage of gain
or loss in mean rank
corrected to equal returns¥ .. -2 +6

/See Table 7 for method.



The creel returns (Table 6) for legal-size brook trout in Hunt Creek,
Aug. 26, 1953, showed a loss in total returns of the trained trout as com-
pared to returns of control (C) trout (15% loss for fish trained at the I
level, 26% loss for the III level), but a better daily spread of the trained
trout (10% gain for the I level, 21% gain for the III)Q 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
vhich would otherwise have been caught during the first few days; 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 sand 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 6% 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
6% in daily spread.

This procedure of adjusting creel returns has been applied only to this
one set of data; 1t bas been done to show the importance of considering total
returns and gain in mean rank together. The procedure of adjusting creel
records to equal returns (on a percentage basis), for a comparison of spread
of catch, is logical if one 1s interested only in the sum total result
(returns plus spread) of these experimental plantings. On the other hand,
the experimental training did meke the trout less susceptible to capture by
anglers during the first few days; this result; in itself, might have prac-
tical significance 1if 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 Creek,

planted August 26, 1953.

Showing method of obtaining "percentage of gain or loss in mean rank

corrected to equal returns”

Corrected creel

Actual creel returns returns
Days Group, and number planted
¢ III Grou
out 200 100 P
Creel Correc- Creel Correc- Creel Correc- C I I1I
returns tion returns tion returns tion
2 52 -26 15 oo 17 . 26 15 17
3 L6 -20 25 -10 9 oo 26 15 9
L 26 oo T . T oo 26 7 T
5 15 oo 7 oo 6 oo 15 7 6
6 6 oo 5 oo L oo 6 5 L
T 3 oo 2 oo 1 . 3 2 1
8 6 . 1 o L 6 1 L
9 I . 2 o 2 R I 2 2
10 oo oo o0 1 o oo oo 1
11 L . 5 . 2 oo L 5 2
12 2o oo 1 oo 1l o oo 1 1
13 2 oo - oo 3 oo 2 oo 3
16 oo - 2 - oo oo - 2 oo
17 1 oo oe oo oo oo 1 oo oo
19 2 oo 1 oo oo oo 2 1 oo
20 3 oo . . L oo 3 oo L
21 3 oo oo - 1 oo 3 oo 1
26 oo . 1 oo oo oo oo 1 oo
28 oo oo oo oo 1 oo oo oo 1
161 oo oo e oo 1 o oo oo 1
311 1 oo oo oo . oo 1 oo o
Returns: 174 oo s .o 64 oo oo oo 64
Correction: -46 oo -10 oo oo oo .o oo
Corrected totals: oo oo oo oa oo 128 6L 6k
Mean rank, corrected: .. oo oo oo oo 127.3 124.7 l3h,2
-2 +

Percentage gain or loss in mean rank, corrected to equal returns:

o0




Table 8

Creel returns through 1956 from PRS experimental plantings of
legal-size brook trout; East Fish Lake,
planted August 26, 1953.
Planting size 7" - 8 1/2"; legal size limit at lake 10",
No early recoveries because of high size 1limit.

Signifi- Days Experimental group,
cent and number planted
datedy/ outt/ c T II 11
200 150 150 150
Creel "
returns L /24 /sh 1 2 1 1 .
cooo L oo 1 oo o
eooo 9 oo 1 oo oo
cooa 23 oo 1 oo
0sso 37 1 2 oo oo
sooo 57 1 L oo oa
ceoo 61 1 1 2 oo
oo 62 oo oo 1 1
oooo 66 1 o 1 oo
coos 67 1 oo oo 1
soas T3 1 oo oo oo
6000 79 oo oo -
oo 113 1 oo oo 1
oo 114 oo oo oo 1
caeo 124 2 1 oo o
s000 141 oo 1 o o6
9/12/5k4 142 . oo 1 o 1
4/30/55 143 ' 1 2 .o 2
Totals coe 12 15 T 7
Analysis of Percentage return 6 10 5 5
numerical
returns Percentage gain
or loss in returnsy/ oo ¥OT 17 -17
Probability that gain For C-I-II-III
or loss is significanéQ/ Prob, = 83% -
X? = 5,0
Analysis of Mean days out 72.3 Tl.3 50.4 112.0
daily
spread of Mean rank 20.8 18.7 16.4 31.0
catch
Percentage of gain
or loss in mean ran .o =10 -21 +49
Probability that gain For C-I-II-III
or loss in mean Prob. = 91%

rank is significanﬁé/ H= 6.5




Table 9

Creel returns through 195 from PRS experimental plantings of
legal-size brook trout, Pigeon River,

planted August 26, 1953

Signifi- Days “Experimental growp,
cant and number olanted
datest/ oud/ T T T 1IT

200 100 100 100

Creel '

returns 8426/53 1 19 12 5 N
oo 2 1 16 23 11

osos 3 1 1 3 2

s L 13 11 6 9

cvoe 5 5 5 9 2

0eoa 6 2 1 2 L

o 7 ‘o oo 1 oo

ceoe 8 3 3 5 oo

cooo 9 2 2 oo oo

ceeao 10 1 o oo oo

coce 11 5 L L 2

esoo 12 2 oo 1 2

cooe 13 1 3 oo o

0o0so 1h 1 1 1 .

00 a0 15 3 oo oo 1

0o 16 oo oo oo 1

600 17 3 1 1 2

osoo 18 10 3 6 3

9/13/53 19 1 oo 1 oo

L/2L/5L 20 1 oo 1 2
0ooe 21 1 oo 1 oo
coee 28 oo oo 1 oo
sooo 35 oo 1 <o oo
cooo L2 2 oo oo oo
5/30/5l 56 oo 1 .. ‘o
Totals oo 117 65 71 L7

Analysis of Percentage return 59 65 71 u7
numerical
returns Percentage gain
or loss in returnéé/ o6 +10 +20 =20
Probability that gain For C-I-II-IIT
or loss is signifiecan Préab° = 99%+
Xc = 13,3
Analysis of Mean days out 6,59 6.51 6.63 7.30
daily
spread of Mean rank 142.5 143.L 159.3 166.9
catch

Percentage of gain

or loss in mean ran oo 41 +12 +17

Probability that gain
or loss in mean
rank is significan%é/

For C-I-II-IIT
Prob., = 7L%
H= 3.99




Table 10

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

planted August 26, 1953

Signifi- Days Experimental group,
cant and number planted
datesdV/ oud®’ ¢ 1 1T Il
_ 200 150 150 150
Creel
returns 8/27/53 2 2 oo oo oo
ceee L L 3 1 1
soeo 10 oo oo 1 e
csoo 11 9 6 14 3
eooo 12 15 8 12 5
ssos 13 18 12 1k 13
eoes 14 2 2 1 oe
cceo 17 oo oo oo 1
ccoo 18 L T 5 3
9/13/53 19 14 9 1. I
L /2L /54 20 14 8 6 11
cooo 21 30 2k 17 14
teeo 22 2 1 1 2
eoos 2l oo 2 oo oo
sooe 25 1 2 1 oo
cose 26 1 2 1 1
veso 28 oo 1 oo o
coae 3h oo . 1 oo
ceuse 35 2 . . 1
coso 41 1 oo oo oo
coas k2 oo 1 1 oe
cooe L8 .o oo oo 1
sooe Lo oo e oo 1
sese 57 oo 1 . oo ,
6/5/54 62 oo 1 oo oo
5/8/55 170 .e .. 1 .
case 208 oo oo 1 oo
8/5/55 259 e e e 1
4 /30/56 299 oo 2 oo L
soeo 303 .o 2 oe 1
5/27/56 326 oo 1 oo .o
Totals oo 119 95 89 67
Analysis of Percentage return 60 63 59 3
numerical Percentage gain
returns or loss in returns\y/ oo +5 -2 -25
Probaebility that gain For C-I-II-III
or loss is significan€Q/ Prob. = 99%
X2 = 12.6

Analysis of
daily
spread of
catch

Mean days out
Mean rank
Percentage of gain
or loss in mean ran
Probability that gain
or loss in mean
rank is significanﬁé/

16.93 33.79 20.35 43.09
175.7 204 ,1 161.6 208.3

.o +16 -8 419

For C-I-II-III
Prob. = 99%
H=11.6




Table 11

Creel returns through 1956 from PRS exnerimental plantings
of legal-size brook trout, South Twin Lake,

planted August 26, 1953

Significant Days

Experimental group,
and number planted

dateég/ ouﬁg/ C I
100 100
Creel
returns 9/L/53 10 co 2
%000 11 11 6
000 12 b 2
9/7/53 13 2 1
L/2L/54 20 36 3k
sooo 21 15 10
coeo 2l 1 oo
veoo 27 1 z
cooo 28 2 3
seoo 29 1 1
cooo 30 1 2
ceoo 31 oo 1
cooo 3k 1 1
coso 35 1 L
cooo Le oo 1
oo LS o 1
ceoe W7 o 1
coos 55 - oo 3
cooo 56 3 3
esoo 92 oo 1
sooa 93 1 1
cose 0 2 .o
000 125 1 oo
8/29/5L 147 .o 1
Totals coo 83 81
Analysis Percentage return 83 g1
of
numerical Percentage gain
returns or loss in retur o -2
Probability that gain Prob. <20%
or loss is significanﬁb/ X2 = 0,03
Analysis Mean days out 2.6 27.7
of daily
spread Mean rank 77.0 88,2
of catch
Percentare of gain
or loss in mean ran oo +15
Probability that gain Prob. = 89%
or loss in mean z = 1.58

rank is significan%é/




Table 12
Creel returns through 1956 from PRS experimental plantings
of legal-size brook trout, West Lost Lake,
planted August 26, 1953

Significant Days Experimental group,
, and number planted-
dates%/ ouee/ C I
100 100
Creel
returns 9/5[53 11 2 3
L /2L /5h 20 Lo 37
coao 21 12 13
@ Qo020 22 oo l
soos 29 oo 1
cooo L1 b .o
cooo L2 1 2
cooa 55 1 2
56 1 oo
63 1 oo
coso 89 oo 1
coso 115 1 oo
7/31/54 118 1 1
Totals oo ol 61
Analysis Percentage return (30 61
of
numerical Percentage gain
returns or loss in returné@/ . -5
Probability that gain Prob. <25%
or loss is sisgificanéQ/ 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 oo -2
Probability that gain Prob. = 18%
or loss in mean z = 0,23

rank is significanﬁé/




Table 13
Creel returns through 1956 from PRS experimental plantings of
’ legal-size brook trout, Hemlock Lake,
planted August 26, 1953.

No recoveries in 1953, 1955 or 1956

~Signifi- Pays Experimental group,
cant and number planted
Jatedl/ oute’ C T TI1
150 150 150
Creel :
returns 5/7/5k4 33 ‘ .o 2
ceea 3 . 2
cees 58 1 ‘e
5/30/5k 56 . . 1
Totals .o 1 Q0 5
Analysis of Percentage return 0.7 0 3.3

returns and
spread Returns not sufficient for further analyses




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

Significant Days Experimental group, and
number planted
datesV/ oud?” c T~ I 1T
150 50 50 50
Creel
returns 8/26/53 1 1 oe oo 1
0ooo 2 8 6 2 1
cons 3 L 1 2 3
ceoe L 10 3 5 L
coca 5 3 6 6 oo
coso 6 3 3 2 2
oo T 2 o 1 1
cooo 8 L oo 2 oo
600 9 L 1 o0 o
soao 10 2 oo oo oo
evoo 11 6 1l 2 1
0000 12 2 oo o 1
esoo0 13 1 oo oo oo
ceso 1k 1l oe 1 oo
soso 15 5 2 2 1
seoo 16 .o o .o 1
coso 17 1 oo e 1
coee 18 1 oo .o oo
9/13/53 19 2 1 1 2
L /28 /54 2k 1 oo 1 o
savo 26 L oo 2 oo
sose 31 1 oo 0o oo
o000 38 e e L] o6 l
5 /22 /5k 48 .o oo 1 oo
Totals .o 06 24 30 20
Analysis Percentage return 4y 48 60 Lo
of
numerical Percentage gain
returns or loss in returnéé/ eo +9 436 -9
Probability that For C-I-II-;II
gain of loss Prob. = 83
is significan%é/ X2 = 5.01
Analysis Mean days out 9.52 6,00 10.1 9.70
of daily
spread Mean rank 4.k 55,1 T73.9 Tl.l
of catch
Percentage of gain
or loss in mean rankd’ oe =26 -1 -4
Probability that gain For C-I-1II-1I1IX
or loss in mean Prob., = T7%
rank is significan%éy H= L 27




Table 15

Creel returns through 1956 from PRS experimental plantings of
legal-size rainbow trout, Guiley Pond, planted August 26, 1953

Significant Days - Experimental group, and
number planted
dated? owd?’ C I 1I 1T
150 50 50 50
Creel
returns 8/26/53 1 oo oo os 1
cooo 2 oo oo oo 1
cooo 3 oo oa 2 1
cooo L 3 oo .o 1
ceos 5 b 1 3 oo
oboo 8 6 oo 2 oo
veco 9 1 oo oo oo
cooo 11 2 1 1 4
coso 12 2 1 oo 1
cooo 13 . oo 1 oo
coos 14 oo oo os 2
cooe 15 oo oe oo 1
9/13/53 19 1 oo 1 oo
i 2k /5k 20 2 .. 1 2
cone 36 oo 1 oo .o
0000 39 oo oo oo 2
sooo 41 3 1 oo 1
cooa L2 1 1 1 oo
eeco L3 1 oo oo oo
saoo )4’8 l l a e e o
o000 55 oae 2 o0 °
L 56 e o0 l 00
0000 57 l ° oe l
cooo 62 2 . oo oo
Qo000 66 l o0 004 o e
0coo 75 oo oo 1 oo
coos 90 oo 1 oo o
cooa 110 1 oo 1 oo
0seo 121 1 oo oo -
cooo 160 1 oa oo oo
10/9/54 188 oo oo o 1
Totals e 34 10 15 19
Analysis Percentage return 23 20 30 38
of Percentage gain
numerical or loss in return o =13  +30 465
returns Probability that For C-I-Ig;;II
gain or loss Prgb, =
is significan%&/ X8 = 5,96
Analysis Mean days out 32,0 39.5 25.5 27.0
of daily Mean rank 39.9 50.9 34.9 36.5
spread Percentage of gain
of catch or loss in mean ran .o 428 13 -9

Probability that gain

or loss in mean

rank is significan

For C-I-II-III
Prob. = 68%
H = 3,51




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

(Table continued)

Signifi- Days Experimental group,
cant and number planted Signifi- Days Experimental group,
datedV/ out®/ € I  II III cant C T 1T I11
500 150 150 150 datesy out?
Creel Creel
returns returns
8/27/53 2 L4 2 1 .. oo 26 2 . oo oo
eoao 3 3 oo 1 . oeco 27 5 2 1 L
evoa L 8 1 1 1 - 28 6 i 1 2
soao 5 3 .. 2 oo ooso 29 oo oo 1 oo
cooa 6 3 e 2 .. cone 33 1 oo o oo
cose T . 1 .. oo cooo 34 8 2 oo 1
cooo 9 2 2 1 1 scao 35 oo 1 1 1
o000 11 16 L 5 L oooo 36 1 2 oo oo
cooo 12 T 1 .. 1 coos 38 1 .o 1 oo
caco 13 8 1 L oo sose 39 oo 1 oa 1
coao 14 1 .. 1 cooe Lo 1 oo oo oo
eaoo 17 3 1 .. o soao 41 2 1 oo 2
soto 18 21 8 1 2 soo0 42 5 i 2 oo
9/13/53 19 8 3 L 2 coos 48, 3 oo oo .o
L /2k /5k 20 3 2 .o es coso L9 5 1 oo 1
coas 21 2 .. oo oo soon 62 1 oo oo >
o000 22 ., 1 1 .. coao 69 3 oo oo 1
sooa TO 1 oo 3 2
0coo 90 1 o 1 oo
cooa 91 1 oo oo 1
caoo 110 oo L oo oo
cooo 111 oo oo 1 oo
7/30/54% 117 oo oo oo 1
4/30/55 162 1 oo oo oo
____ Totals ces 140 53 36 29
Analysis Percentage return 28 29 2L 19
of
numerical Percentage gain
returns or 1oss in returndy oo +4 -1 232
Probability that For C-1I-II-III
gain or loss Prob. = 85%
is significanty’ X2 = 5,36
Analysis - Mean days out 23.6 23.3  25.8 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 -2 426

For C-I-II-III
Prob., = 82%
H= 4,93

Probability that gain
or loss 1n mean
rank is siggifican%é/




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

T Signifi- Days Experimental group,

(Table continued)
Days Experimental group

Signifi-

cant and number planted
datesy ouwt® T I II IiI cant ¢ T 1T 1IiT
100 100 100 100 datesy  oubd”
Creel Creel
returns returns
L /2l /5k 1 22 13 7 3 cees 37 N 3 1 1
oeon 2 13 15 11 3 coos 38 1 oo oo o
0o 3 1 1l - . esoe 39 oo 1 oo oo
cooo 5 - 1 oo oe 0ooo Lo 2 oe oo oo
ceas 6 oo 1 - 1 cous k1 - P 1 1l
ecoe T 2 2 1l 1 scoe Ll 2 oo oo 1
coeo 8 2 a0 es es cose L7 1 oo oo 2
ocue 9 5 1 1 oo cone 50 1 oe oo 4
PRP 13 1 oo 1 .o 0sos 51 1 oo 1l oe
s0oo 19 1 o 1l oo 0coe Sk 1l o 1 -
vooe 21 .o oo 1 2 cesoo 58 oo 2 2 3
vooo 22 1l 3 I 2 esos 59 . oo 2 1l
coso 23 1 5 N 2 cooe 65 1 .o oo oo
ceoe 25 o oe 1 . sooe T0 oe 1 oe -
coos 26 N 2 oo o0 cooe Tl oe . oo 1
ceso 28 oo 1 0o - esos T3 1 . oo 1
scoe 29 4 2 oo 3 scoe 86 1 oo oo .o
0coo 30 1 2 5 2 0oea 95 oe oo 1 oo
cece 32 - oo 2 2 sooo 96 1l oo 0o oo
e 33 oe oo oo 1 eooo 99 .o .o 1 1
saoo 35 1 o .o o voso 117 1 oo - o
cece 36 3 6 1 oo coee 125 .o . 1 oo
(Table continued above) cooe 133 1 oo o oo
R 134 oo 1 .o .
9/12/5k 142 oo .o 1 oo
L/30/55 143 ce e e 2
___Totals .o ~B1 63 52 &0
Analysis Percentage return 81 63 52 40
of
numerical Percentage gain
returns or loss in retuwrn e =22 236 -51
Probability that For C-I-1I-III
gain or loss Prgb. = 99.9%
is sisnifican%&/ X< « 37.6
Analysis Mean days out 21,3 18.2 27.5 39.4
of daily
spread of Mean rank 107.7 104.5 123.7 155.8
catch

Percentage of gain

or 108s in mean rankd’ o =3 415 445
Probability that gain For C-I-II-III

or loss in mean Prob. = 99.9%+
rank is signiricanéé/ H= 17.1




Table 18
Creel returns through 1956 from PRS experimental plantings of
legal-size brook trout, East Fish Lake, planted April 22, 195L .

Planting size 7" - 8 1/2"; legal size limit at lake 10"

Significant Days Experimental group, and

number planted
date§$/ ouéé/ C I IT IIT

150 150 150 150

Creel
returns 5/30/54 1 1 o oo oo
oo 21 2 oo 0o oo
0000 67 1 co . oo
0500 77 1 1 o0 o6
cs o 78 i 3 .o oo
g/22/5), 85 2 oo oo oo
L/30/55 107 2 6 5 2
vooo 108 oo o0 1 oo
csoa 128 1 - oo o0
asco 159 1 - - oo
7/8/55 176 1 .. .o .o
Totals oo 16 10 6 2
Analysis Percentage return 11 7 I 1
of
numerical Percentage gain
returns or loss in returnsy/ oo =35 =Bl =91
Probability that For C~-I-IT-TIT
gain or loss Prob. = 999+
is significan%g/ X2 = 13.3
Analysis Mean days out 83.5 95.3 107.2 107.0
of daily
spread Mean rank 143 17.h 2L.3  23.0
of catch
Percentage of gain
or loss in mean ran so  *22  +T0 +61
Probability that gain For C-I-II-TII
or loss in mean Prob. = 87%

rank is significan%@/ H= 5,57




Experimental group;

Table 19
Creel returns through 1956 from PRS experimental plantings of
legal-size brook trout, Pigeon River,

planted April 22, 1954

(Table continued)

Signifi- Days
cant and number planted Signifi- Days Experimental group
datesY owt® C I II I cant c I 1T 11
200 200 200 200 dates? outd/
Creel Creel
returns returns
L /24 /5h 1 2 1 1 .. s Sk oo 1 oo
oean 2 1 1 o 1 0o oo 57 1 1 . 2
cooa 8 8 3 L L coeo 58 1 1 . oo
coso 9 2 L 1 o000 59 1 oo oo
caoae 13 1 2 o o 0o 62 oo 1 .
cooe 1L 2 s ee ee coae 63 oo 1 oo oo
cooe 16 1 2 1 .. cooo 6l .o 1 1 oo
20 2 L L 2 cooo 65 1 2 1 1
cao 21 2 .. 5 2 coao 66 oo oo 1
aoo 22 3 3 5 5 0o 67 1 1 o o
seas 23 T 't 8 2 e 68 oo 1 oo 1
0000 26 o 1 2 oo cooe 69 oo oo 1 oo
.o 27 3 1 1 2 esos T0 oo 1 oo 1
oo 29 3 3 8 1 cooe 71 oo o 1 1
cooo 30 2 3 3 2 0voo T2 oo 2 oo 2
esoo 31 oo 2 1 o0 ceso T3 oo 1 1 1
000 33 1 oo 3 oo oo T4 oo . 2 1
0o 34 1 ° 1 1 0ooo 75 1 1 o 1
000 35 oo oo 2 o 0ooo 76 o 1l 2 oo
000 37 L o 1 oo 000 T7 1 1 oo 1
oo 38 2 oo 1 1 cooo 78 oo 2 . oo
oo 43 2 . oo oo sooo 88 1 . oo oo
oo L 3 3 3 2 coas 89 oo oo 2
0000 45 oo 1 1 1 0oso 93 . o oo 1
oy 46 .. 1 1 6 ceeo 99 .o .o - 1
000 L7 o oo . 2 oo oo 103 1 oo oo
000 L8 1 1 2 1 cooo 115 1 o oo oo
oo 50 oo 1 h 2 6000 123 oo o 1 oo
oo 51 2 2 6 6 oo 134 . . 1 1
oooo 52 eo e 1 1 coos 141 oo . 1 oo
(Table continued above) 9/12/54  1k2 0 . 1 .
6/5/55 179 ce .. 1 ..
Totals o0 65 62 83 63
Analysis Percentage return 33 31 L2 32
of Percentage gain
numerical or loss in returnsV/ oo -6 +27 -3
returns Probability that For C-I-II-III
gain or loss Prob. = 91%
is significanééf X2 = 6,56
Analysis Mean days out 32.4 38.2 41.9 46,1
of dally Mean rank 113.2 135.9 139.2 159.8
spread of Percentage of gain
catch or loss in mean rank¥ .. +20 +23  +41
Probability that gain For C-I-II-III
or loss in mean Prob. = 99%
rank is significaneé/ H= 1l.2




Table 20

Creel returns through 1956 from PRS experimental plantings of
legal-size brook trout, Ford lLake, planted April 22, 1954

Signifi- Days Experimental group, (Table continued)
cant and number planted Signifi- Days Experimental group
dateg%/ oueg/ C I II 1III cant C I IT III

150 150 150 150 datesy oute
Creel Creel

returns returns

L /2k /5k 1 8 2 1 1 soao 73 1 . 1
coes 2 19 12 10 7 oo 80 1 3 3 2
oo 3 9 10 7 5 saeo 82 1 o oo 1
oo 5 2 1 1 b 84 1 2 1 .
oo 6 9 5 9 2 o 87 2 o on
. T 8 8 8 3 88 o 2 oo oo
oo 9 3 3 e .o a0 ‘89 o 1

oaa 15 1 2 1 1 . 111 1 1 1
oo 16 2 7 1 2 . 127 1 o .

cos 21 oo 2 2 3 . 130 1 oo 1
. 22 L L 2 2 o 132 1 1 oo o
oo 23 8 9 2 T . 134 oa 2 1 b

. 25 5 3 1 3 soes 135 b b 1 3
.o 28 1 2 1 2 oo 136 oo o 2
oo 29 . 2 10 5 coon 139 1 oo . oo
o 30 co e 1 1 cnoo 1kl 1 1 oo 2

36 1 .. 1 . 9/12/54 142 . 1 o oo
.o 38 1 2 .. .. L/30/55 143 1 1 . .o
oo L2 1 1 2 2 oo 144 2 2 3 3

L3 1 b oo 3 caoo 147 o 1 o 1
soo L6 oo 2 o oo soo 149 1 e oo oo
oo L7 oo . 1 oo soe 150 1 oo oo oo
oo 50 oo o 1 coos 151 1 oo oo oo
. 58 1 .. . o oo 157 o oo .

oo 65 1 1 . L cooe 199 . oo 1 .
oo 66 3 3 6 .. oo 237 oo oo 2 oo
oo 68 1 e .o 1 8/3/55 238 oo 1 1 oo
oo T2 1 .. 5 2 5/1/56 281 1 oo oo oo

(Table continued above) R 284 oo oo o 1
7/16/56 357 oo oo 1 oo
Totals oo 112 107 89 383
Analysis Percentage return 75 71 59 55
of Percentage gain
numerical or loss in returnéé/ oa -5 =21 =27
returns Probability that For C-I-II-III
gain or loss Prgb. = 99. 9%+
is significanﬁg/ 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 rank? .. +13  +18 +30
Probability that gain For C-I-II-III
or loss in mean Prob. = 98.5%
rank is significan%é/ 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

number planted

datesy ot c T IT  Iil
200 200 200 200

Creel
returns L /28 /54 3 6 1 1 2
cooe L 3 3 oo oo
cooo 5 6 oo oo 1
coo0 6 1 oo 2 oo
vose 10 1 oo - oo
coea 11 1l 2 oo oe
coose 12 oo 2 . e
cooo 1k 3 oo . np
soee 16 2 2 1 oo
ceas 27 2 1 oo o
eoao 35 2 oo oo .
o000 u's 1 'K oo ¢ o
coso L7 1 oo oo oo
coso L8 oo 1 1 oo
ecoo Lg 1 oo 1 .
sooo 52 oo oo 3 oo
coeo 55 oo oo 1 oo
0000 56 oo 1 1l oo
ecoe 67 o0 oo l o6
cceo T0 oo 1 1l oo
csoe T1 o0 oo 1 oo
cooe 98 1l oe oo o
0000 112 2 oo oo oo
9/12/54 140 1 oo oo oo
Totals .o 34 14 14 3
Analysis Percentage return 17 T T 2
of
numerical Percentage galn
returns or loss in return e =59 -59 .88
Probability that For C-I-II-III
gain or loss ) Prob. = 99.9%+
is significanV X2 = 33.5
Analysis Mean days out 26,1 21.0 43,1 3.7
of daily
spread Mean rank 30.1 32.1 5.8 10.3
of catch

Percentage of gain
or loss in mean ranﬁé/

oo +7 452 -66

Probability that gain For C-I-II-III
or loss in mean 6/ Prob. = 99%+
rank is significant H= 11.7




Table 22

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

(Table continued)

Signifi- Days Experimental group,
cant and number planted Signifi- Days ‘Experimental group
aatedY o € T II Il cant ¢ 1 II 1il
200 175 175 175 datesV outd/
Creel Creel
returns returns
4 /30 /54 5 1 .. . coas 52 2 1 2 1
coes 6 1 6 1 Y cooe 54 .o 2 .o 1
ceoo 7 1 Lo, . coee 55 8 6 3 6
coo 10 1 1 e oo . 56 1 1 1 3
R 11 2 1 . .o s 68 5 3 2 T
bou 13 oo 1 .. .. coo 69 2 2 2 2
cooe 14 2 2 1 1 . 70 6 . 10 1
ceoo 17 ‘e 1 .o oo o Tl 2 1 - .
cooo 18 5 1 2 .o T2 2 2 .o 1
cooe 19 6 3 .. 2 ceo 73 oo oo 1 1
cooo 20 3 y 3 1 oo Th .o .o oo 1
ceos 21 5 1 1 2 ees 76 3 1 2 1
oee 24 1 .o 1 oo o T7 1 1 .o 1
ceeae 25 2 .o .o 1 cos 81 - . 2 .o
eoe 26 oo 1 . .o . 8L 1 . .o -
seso 27 2 8 . 1 - 90 1 .o oo 1
0o 28 . 2 .o 1 oo 93 . . 1 .
coos 29 .o 1 . oo cnoe 95 . 1 . oo
0o 35 1 o oo . como 98 .o . oo 1
oe L1 1 .. 1 2 cose 101 2 .o . 3
oo 4o 1 1 o6 .o soco 104 . . 2
. L3 ee  ee e 1 cos 105 oo 1 2
cene Ly 1 2 . oo . 118 1 1 . 1
ceos L6 - o oo 1 .o 119 .o .o .o 1
cese L7 4 . 1 1 0s 0o 139 1 o .
oo L8 6 6 3 3 9/12/s5k  1ko 1 2 2
ceoo b9 11 5 3 3 k/30/55 1kl ‘e 1 . .
(Table continued above) e 148 .o o 1 .
- 5/27/55 168 os .o .o 1
Totals oo 96 T6 L7 62
Analysis Percentage return k8 43 27 35
of Percentage gain
numerical or loss in returnéé/ .. =10 -4 .27
returns Probability that For C-I-II-I;;+
gain or loss Prob. = 99,
1is significané%/ X2 = 20.1
Analysis Mean days out 48.1 42,1 60.7 59.7
of daily Mean rank 133.9 113.9 169.9 163.4
spread of Percentage of gain
catch or loss in mean ranké/ .e -15 +27 +22
Probability that gain For C-I-II-III
or loss in mean 6 Prob. = 99.9%+
rank is significané\/ H= 19.9




Table 23

Creel returns through 1956 from PRS experimental nlantings of
legal-size brook trout, Hunt Creek { experizental sections C and A)9
planted May 17, 1955

Signifi- Days  Experimental

{Table continued)

cant group and S5ignifi- Days Tperimental
dateé$/ outd number planted cant oup
C 111 datesy outd/ % T11
189 189
Creel Creel
returns returns

5/18/55 2 8 3 e hh 2 L
. 3 oo 1 seco L5 o 1
vooa 5 2 co coso L7 L 2
cooo 6 7 3 veso L8 3 3
cese 7 2 . seos L9 oo 1
cooe 8 1 oo cooa 50 1 1
cooe o 2 3 ceca 53 3 Vo
ovo 10 3 3 coos 5k oo 2
ceoo 12 12 15 oo 58 58 oo 5
vens 13 L Iy cevo 60 oo 1
oo U 5 7 ivon 61 1 v
cavo 18 7 L saus 62 . 1
coee 19 1 - cons 63 L 7
cooe 2L 3 .o oo 67 2 .
ve e 2A 5o 1 cooa 68 1 1
cooe 27 3 1l een 69 P .
soso 30 i "o PR 70 1 o
coco 32 0o 1 o e . 71 1
. 33 1 3 . 72 L 1
- 3h 1 1 cooe 73 oo 3
cooo 35 3 2 oo 75 1 1
ee s 36 3 1 coce 76 oo 2
voeo 38 3 7 oooc 83 1 1
0o 39 L 2 cwas 88 1 oo
PPN Lo é 1 vovo 95 1 oo
soes i 3 1 iooe 97 oo 2
ceeo h2 2 L ceoo 99 oo 2
seto 2 2 oo coco 110 1 oo
{Table continued avove) 9/L/55 111 ce 1
5/27/56  1h8 1 ..
0000 162 s o 1
7/b/56 186 oo 1
Totals oo 123 116
Analysis of Percentage return 65 61

nurerical  Percentage gain or
returns loss in returns oo -6

Probability that gain Prgb° = }5%
or loss is significan X<.= 041

Enalysis of Mean days out 33.0 39.0
daily Mean rank 113.9 126.5

spread of Percentage of gain
catch or loss in mean ranﬁ&’ oo +11

Probability that gain Prob., = 8,2
or loss in mean z = 1.41

rank is significanﬁ@




Table 2l

Creel returns through 1956 from PRS experimental
plantings of legal-size brook trout, Pigeon River,
planted May 17, 1955.

Signifi- Days Experimental growo,
cant and number planted
datedy oudd/ T TIT

200 200
Creel
returns 5/17/55 1 1 oo
cese 3 1 .o
ceeo 20 1 oo
seso 23 oo 1
coso 2l 1 1
esao 26 1 1
eoco 3 1 oo
ooso 33 b 1
csoo 35 1 1
cooe 38 1 1
oo Lo 1 oo
o000 Ly 2 oo
cooo L5 1 o
3900 ).Lé l )
vooo L7 oo 1
0000 57 oo 1
1/23/55 68 . 1
Totals oo 17 9
Analysis of Percentage return 9 5
numerical
returns Percentage gain
or loss in returns¥/ oo =Lk

Probability that Prob, = 85%
gain or loss is X2 = 2,02
significan

Enalysis of Mean days out 31.1 39.0
daily
spread of Mean rank 12 .6 15.2
catch

Percentage of gain
or loss in mean ran oo +21

Probability that gain Prob. = 68%
or loss in mean z = 0.81

rank is s ignificant\é/




Table 25
Creel returns through 1955 from PRS experimental plantings of
legal-size brook trout, Ford Lake, planted May 17, 1955,

Signifi- Days Experimental group,
cant and nurber planted
datesd/ outd/ C TIT

150 150
Creel
returns 5/21/55 5 1 3
oeoo 9 l 80
©ceed 77 2 o0
79 1 L
81 vo L
oo 0 Sh 3 o0
o000 8? ° 0 1
vevo 88 2 ce
oL 1 3
doso 95 3 1
s000 99 1 ot
seas 113 1 oo

9/8/55 115 2 6

L/28/56 119 1 2
sovo 120 2 o
seve 122 2 3
coso 123 5 0o
125 5 3
o000 126 2 1
b0 127 1 oo
o009 128 TS °e
boos 13L 5 2
0000 139 oo 1
-3 Y 1h0 1 r 0
vob b 1 ~1 oo
6990 11&6 o0 1
o9 o lhB 1 ?-l
b0k o 149 1 >0
oo 151 ) 1
2800 181 1 6 0
2000 198 3 1

7/23/56 205 1 .

Totals c 90 50 hl

Analysis of Percentage return 33 27
numerical Percentage gain
returns or loss in return oo ~-18

Probability that Prob. =.70%
gain or losg is X2 = 1,0
significan

Knalysis of Mean days out 1I8.3 1075
daily Mean rank Lo.h L1.8
spread of Percentage of gain .
catech or loss in mean ranﬁé’ eo . -15

Probability that gain Prob. = 83%
or loss in mean rank z = 1.36

is significant®/




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
datesdy/ outy/ C 11
102 100
Creel
returns 5/27/55 12 1 .o
cboo 28 e 1
cova 35 . 1
coso 36 1 oo
EEX) 65 o0 . 2
evoo 77 1 oo
so00 95 o0 1
0o 101 2 1
ceoe 113 .o 1
9/11/55 119 L .o
Totals 0ce 9 7
Analysis of Percentage return 9 7

returns and
spread Mean days out

=
O

N
-3

=

°
~J

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, Rifle River, planted May 16, 1955

(Table continued)

Signifi- Days Experimental group,

cant and number planted Signifi- Days Experimental grou
date§$/ ouﬁ@/ C I1I cant Y xpC g?IIp
300 300 datesy oute
Creel Creel
returns returns
5/17/55 2 8 3 e 3h 6 9
o 6 11 oo oo 39 oo 2
. 7 6 3 oo 42 . 3
, 9 13 5 soae 43 oo 1
. 12 13 1 . L8 3 1
ceoo 13 23 3 cono kg .o 2
. 1k 15 16 csoo 52 2 .e
coe 15 23 T cooo 57 - 2
oo 18 6 6 oeno 58 1 1
oo 19 6 11 63 1 2
oo 20 oo T feae 67 1
so 21 6 2 cooa TO . 1
22 2 .o coon T5 o 1
. 23 3 11 oo 86 o 1
oeao 24 . 1 2300 88 1
oe 26 1 L coso 90 . 2
27 13 1k s 99 oo 1
; 28 2 1 s 103 1 oo
soao 32 5 2 eooo 105 oo 1
soon 33 3 2 cooo 111 1 1
(Table continued above) eo00 112 “o 1
ooes 116 . 1
9/11/55 119 1
5/10/56 132 .o 1
Totals 000 17k 139
Analysis Percentage return 58 Le
of
numerical Percentage gain
returns or loss in returns oo -21
Probability that gain Prgb. = 99%+
or loss is significané%/ X2 = 7,72
Analysis Mean days out 13.3 31l.1
of daily
spread Mean rank 127.5 193.9
of catch
Percentage of gain
or loss in mean ranﬁé/ o +52

Probability that gain
or loss in mean 6
rank is significan%v/

Prob, = 99.9%+
z = 6.46




Table 28

Creel returns through 1956 from PRS experimental plantings
of legal-size rainbow trout, Devoe Lake,
planted May 16, 17, 1955

Signifi- Days Experimental group,
cant and number planted
datedy/ oute” T T
(500) (500)
Creel
retums 9/3/55% 111 oo 1
0000 113 oo 1
10/3/55 11 ‘o 1
5/20/56 222 1 oo
R 231 1 oo
8/18/56 312 1 .o
Totals eoe 3 3

Returns not adequate for further analysis

Table 29

Creel returns through 1956 from PRS experimental plantings
of legal-size rainbow trout, North Lake,
planted May 16, 17, 1955

Signifi- Days Experimental group,
cant and number planted
dateée/ ouﬁg/ C LT

(500)  (500)
Creel )
returns 6/12/55 28 1 oo

Returns not adequate for analysis




Table 30

Creel returns through 1956 from PRS experimental plantings of
fingerling brook trouf, Hunt Creek, planted November 12, 1954

Signifi- Days Experimental

{Table continued)

(Table continued)

cant ‘ group, and Signifi- Days Experi- Signifi- Days Experimental
dated/ oute/ number cant _ mental cant group
planted dateéé/ oué@/ group dateg%/ oueg/ C III
C 111 ¢ III
2,999 2,998
Creel returns Creel returns Creel returns
5/30/55 1 2 .o eee. 1B3 . 1 »o 180 2
cace 5 - 1 o5 s 17 1 oo oo e 181 1 oo
coeo 8 2 .o coo 8 2 1 seos 183 oo 2
coco 9 2 . woeo 4G L 3 coae 185 .o 2
cooo 10 2 5o ooce 150 1 2 soo 186 1 1
6o 21 - 1 sso 183 2 oo as 187 2 oo
cos 28 1 3 ooo 160 ., 1 coss 189 oo 2
0o 1 1 co as oo 161 .. 1 so0 193 1 oo
coso b1 co 2 sooe 164, 1 oo 194 1 .o
cooo L7 oo 1 0oso 167 2 5 0o o 199 oo 1
cooo L8 3 1 seee 160 o, 2 ceas 203 .o 1
000 kg 1 oo cooo 17 2 oo soeo 206 oo 1
coos 51 oo 1 aooo 173 .. 2 soae 208 1 oo
cooo 62 oo 1 sove 179 1 ., soee 210 1 1
oo 67 1 . cees 1762, eose 213 1 1
oouo 68 1 ao esoa 177 1 - caos 215 1 oo
coao 69 o 1 o000 178 .. 2 soue 216 .o 1
soos T4 oo H ffable continued above! veoo 218 1 Ve
vooo 75 1 h soe 222 oo 1
PN gh 3 1 cooo 224 1 oo
cono 98 1 oo osoo 226 1 oo
9/5/55 99 .. 1 voo. 2302 3 ..
4 /28 /56 106 1 3 9/9/56 240 .o 2
coeo 110 oo 2 Totals 0000 76 79
eeso 111 1 1 Analysis Percentage return 2,53 2,64
aoo 113 3 1 of
seve 11b oo 1 numerical Percentage gain
oo 115 1 oo returns or loss in returnsy oo +4
cvus 121 1 1
cooo 123 . 1 Probability that gain " Prob.<<20%
vooe  12M4 oo 1 or loss is significantVy X2 = 0,03
ces. 126 1 .. Analysis Mean days out 130.1 129.9
0o 127 oo 1 of daily
sooo 128 1 . spread Mean rank 78.8  T7.3
coooe 130 1 oo of catch
P 131 e 1 Percentage of gain
cees 134 1 1 or loss in mean ran .o -2
eaos 135 3 3
soos 138 1 1 Probability that gain Prob. = 16%
coco 139 1 L or loss in mean z = 0,20
sene 1M1 2 1 rank is significaneé/
coeo 142 1 oo

{Table continued above)



Table 31
Creel returns through 1956 from PRS experimental plantings
of fingerling brook trout, Fuller Creek Pond,
planted Cctober 1, 195k,

10" size 1imit--no recoveries in 1955

Signifi- Days Experimental group,
cant and number planted

datesV/ oudd/ T 111
2,198 2,168

Creel
returns L/29/56 1 1 ‘o
asoe 7 1 o
osoo 1k 1 oo
cooo 50 1 oo
como 72 oo 1
0so0s 81 1 1
vose 117 1 1
cooe 129 _ .o 1
9/9/56 134 1 o
Totals cos -7 -4
Analysis of Percentage return 0,32 0.18
numerical
returns and Mean rank 5.1l 7.50
spread

Returns not adequate for further analysis




Table 32
Creoel returns through 1656 from PRS exverimental plantings of
finr~erling brook trout, East Fish Lake, planted October 1k, 1954

First creel return August 25, 1955
Signifi- Days Experimental group,
cant and number vlanted
datedl/ oude/ C TIT
L 911 L,83L

Creel
returns 8/25/55 1 3 L
1,/28/56 19 .8 N
eo0oo 20 oo 2
oooo L7 3 L
0 00O )-‘8 1 0 c
ooes 55 1 .o
coos 61 12 8
seoo 62 3 o0
°oboo 67 1 [
0sso 68 6 10
covo 69 7 2
csoo 70 1 oo
seoe 71 6 L
0cano 73 oo 1
case 76 2 2
oo e 79 oo 1
seos 81 2 .o
82 L 2
83 2 2
o000 87 l o
coos 89 1 oo
s 92 1 2
PP 93 oo 1
6v6 108 -3 oo
coso 127 oo 2
cose 129 1 1
vvoo0 130 2 1
152 1 oo
9/9/56 153 o 2
Totals 000 72 c8
Analysis of Percentage return 1.47 1.14
numerical Percentage gain
returns or loss in returné@/ oo ~22
Probability that Prob. = 82%
gain or loss is X2 = 1,80
significan
Analysis of Mean days out 65 .4 66 .0
daily Mean rank 6l .1 63.9
spread of Percentage of gain
catch or loss in mean ra oo -0,3
Probability that gain Prob. = 2%
or loss in mean rank z = 0.03

is significant




Table 33
Creel returns through 1956 from PRS experimental plantings of
fingerling brook trout, Ford Lake, planted November 11, 195k,

First creel return on August 5, 1955

Signifi- Days Experimental {Table continued)
cant group, and Signifi- Days  Experimental
dateé%/ ouég/ number planted cant group
C I1I dateé%/ ouee/ c 11T
2,906 2,914
Creel Creel
returns returns
8/5/55 1 1 .. oo 54 3 1
cano 8 1 o coso 59 oo 3
coos 9 .o 1 coas 60 1 1
oss 15 . 1 61 1 1
ocas 19 1 o oo 62 3 1l
9/8/55 35 1 .o e 63 2 .
4 /28 /56 39 1 oo o 65 1 oe
vooo Lo 1 3 ceno 66 1 2
ceoo L1 11 8 oo 67 oe 2
oooo L2 5 6 oo 68 5 oe
ccoe 43 2 2 . 69 1 5
eeaa Ll .o 1 . T1 1 2
sacoe 45 8 13 .o 81 1 .
coese L6 8 12 oo 83 . 1
case L7 7 1 cooe 92 1 .o
coee L8 .o 1 100 1 2
ceoe 50 3 i coe 101 o 1
coee 52 1 1 cons 102 1 2
o a0 53 1 3 coao 112 .e 1
(Table continued above) cooo 118 1 1
caco 123 .o 1
coeo 133 1 2
ssoo 143 1 .o
8/17/56 150 1 oo
Totals eos 39 86
Analysis Percentage returns 3.06 2.95
of
numerical Percentage gain .
returns or loss in returnéé/ . -l
Probability that gain b/ Prgbo = £20%
or loss is significant 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 ranQ}’ +8
Probability that gain Prob. = 61%
or loss in mean z - 0.86

rank is significan%é/




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)
cant . group, and Signifi- Days Experimental
dateg%/ ouﬁg/ number planted cant group
C TiI datesy out® TG ITT
1,065 1,070 )
Creel Creel
returns returns
6/13/55 1 oo 1 oo 100 2 1
cooo 5 1 oo esoa 10k 5 7
sese 34 2 2 cooe 106 b 10
RPN Lo oo L cooe 113 L 5
coos 50 1 3 cooo 11k L 1
oo 0o 51 1 b coco 119 6 3
coos 52 2 oo coso 121 oo 1
covo 53 oo 2 sooo 124 5 2
saoe 5h y n osos 126 1 2
cosae 55 .o 2 eono 127 1 2
8/14/55 63 .. 1 cooe 128 1 .o
L/28/56 92 55 58 oo 149 1 oo
esos 93 11 8 svas 190 2 oo
croe ok L 5 cooo 207 1 oo
coas 95 10 1 coo0a 210 2 1
cooe 97 3 oo coos 211 2 1
coos 98 2 1 oo0e 212 1 2
coss 99 6 10 voao 216 1 1
(Table continued above) cooo 220 - 2
000 221 2 1
sono 223 oo 2
__9/7/56 22k 1 2
Totals 000 148 152
Analysis ~  Percentage returns 13.9 14,2
of
numerical Percentage gain
returns or loss in returnéé/ o +2
Probability that gain , =~ Prgb. = {20%
or loss is significan%v/ X2 = 0.02
104k.2  100.2

Analysis " Mean days out
of dally
spread Mean rank

catch
Percentage of gain
or loss in mean ranﬁ?’

Probability that gain
or loss in mean 6/
rank 1s significant

157.7 143.5

oo -9

Prob., = 86%
z = 1,46




Table 35

Creel returns through 1956 from PRS experimental plantings of
fingerling brook trout, North Twin Lake, planted November 11, 195k.

First creel return September 2, 1955

Signifi- Days Experimental (Table continued)
cant 1 group,. and Signifi- Days Experimental
datesV outd’ number planted cant __group

¢ 111 datesV outd ¢ 111
1,369 1,370
Creel Creel

returns returns

9/2/55 1 1 .o 72 2 2
L /28 /56 11 19 19 sooo 73 1 oo
oo 12 6 14 oo Th 2 oo
oo 13 1 oo N 75 1
o0 15 . 2 co oo 76 oo 1
oo 18 3 5 oo 78 2 3

oo 19 9 b soeo T9 1 oo
cose 26 oa 2 caoo 83 1 1
N 27 1 2 . 89 1 oo
cooo 30 o 2 o 90 1 2
avss 31 2 1 cooe 129 5 1
covo 33 2 1 600 130 oo 1
cooo Ly 2 i .o 131 1
coos L5 L 6 oue 133 oo 3
soos 62 2 1 oo 13k 1 oo
o000 67 oo 3 - 135 1 1

(Table continued above) oo 136 1 .o
137 1 1
N 14k 2 3
9/9/56 __1h5 2 2
Totals .o 76 89
Analysis Percentage return 5.55 6.50
of
numerical Percentage gain
returns or loss in returnéé’ oo +17
Probability that gain Prob. = 65%
or loss is sigpifican%%/ 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
or loss in mean ranﬁé/ oo -1
Probability that gain Prob. = 9%
or loss in mean z = 0,11

rank is significanﬁﬁy




Table 36

Creel returns through 1956 from PRS experimental plantings of
fingerling brook trout, West Lost Lake, planted November 11, 195L

Signifi- Days Experimental (Table continued)
cant 2/ group, and Signifi- Days Experimental
dateéw/ outV number planted cant group
T TIT datesV out?d c III
998 99k
Creel Creel
returns returns
7/3/55 1 2 . ono 102 2 2
caee 43 6 L coao 103 oo 2
caoo 53 3 2 sooo 107 3 6
coao 57 b 6 soo 108 14 14
0000 65 1 2 oo 109 L 6
sove 69 3 2 caco 112 2 1
so0o0 TO 3 2 oa 120 2 3
9/11/55 Tl 3 4 cees 121 T 2
L /28 /56 T2 80 108 coeo 122 .o 3
N T3 b1 Lo 2000 124 2 3
encn h 8 11 sooe 125 1 oo
osoe 76 b 6 cooe 126 oo 1
N T7 2 3 s 131 1 2
ossve 78 9 2 . 132 1l 1
sooo 79 30 30 so00 135 3 6
cooo 80 10 25 cooe 145 1 6
cooo 82 2 L sooo 151 1 1
cooo 83 5 L sooo 155 i 2
PN 84 3 1 soso 156 2 1
coss 86 7 1 coae 157 3 1
coso 87 i 5 soos 159 2 1
ceoe 88 L 11 souo 161 oo 1
caos 91 2 2 cooo 164 oo 1
cooo 92 6 9 ovas 165 8 5
eeoo 93 8 10 couo 167 1 oo
cooo 9k 3 L soeo 168 8 2
cooc 100 3 2 N 177 3 1
0000 101 L 7 o000 192 1 .o
(Table continued above) cooeo 195 2 1
cooo 196 oo 2
9/3/56 200 oo 1
Totals \ .. 332 394
Analysis Percentage returns 33.3 39.6
of Percentage gain
numerical or loss in returné@’ oo +19
returns Probability that gain " Prgb. = 99%+
or loss is significanty X° = 8.45
Analysis Mean days out 89.4 37.3
of daily Mean rank 366.8 360.7
spread Percentage of gain \5/
of catch or loss 1n mean rank oo -2
Probability that gain Prob. = 30%
or loss in mean z = 0.39

N

rank is significan




Table 37

Creel returns through 1956 from FRS experimental plantings of
fingerling brook trout, Lost Lake, planted November 11, 195},

No recoveries in 1955

Signifi- Days Experimental growp,
cant and number planted
datedl/ outd/ C TI1

1,141 1,1L5

Creel
returns )i /28/56 1 15 12
coos 2 1 L
voso 3 5 2
coea 8 oo 1
csss 11 2 3
vooo 16 3 1
booo 31 1 o0
0600 36 7 8
cooo 38 1 v o
o0 50 1 oo
coos 56 oo 1
oo 59 3 2
suoo 65 2 oo
voae 71 5 2
0d0d 72 ) 1
seao 88 1 oo
vooe 91 3 1
sooo 116 oo 1
9/2/56 128 1 1
Totals oo 51 40
Analysis of Percentage returns LoL7 3,49
numerical
returns Percentage gain
or loss in returné@/ oo -22
Probability that Prob. = 7L%
gain or loss is X2 =1.19
significant
Analysis of Mean days out 31.8 27 .l
daily
spread of Mean rank L7.6 43.9
catch
Percentage of gain
or loss in mean ran oo -8
Probability that gain Prob, = 50%
or loss in meag/rank z = 0,67
is significant




Table 38
Creel returns through 1956 from PRS experimental plantings of
fingerling brook trout, Hemlock Lake, planted November 11, 1954

Signifi- Days Experimental (Table continued)
cant group, and Signifi- Days Experimental
dateg%/ oué%/ number planted cant group
c TI1 antesY  outd/ R
1,404 1,490
Creel Creel
returns returns
5/19/55 1 .o 1 cooo 122 5 5
caee L3 3 1 cooae 123 10 15
sose L6 6 coeo 124 2 oo
cooo iy d 2 oo coan 125 1 5
savo kg .o 1 cano 126 3 6
seso 65 s 1 soao 129 oo L
soeo 68 2 1 cooo 131 T 3
coao 69 5 3 cooe 132 6 5
cooo 75 6 L coeo 133 2 1
cooe 82 1 oo cooe 136 3 L
caoo 83 6 L coeo 1k oo 3
coas 86 T 13 soso 145 6 6
oooo 87 26 14 coos 149 6 6
ceoo 91 1 oo o000 151 L 1
cooo 98 6 3 sone 159 oo 1
cese 100 T T ceoo 161 1 2
coso 101 5 9 sove 168 e 3
coon 102 3 3 couo 170 oo 2
ceeo 104 9 1 ceeo 172 oo 1
sano 105 3 2 ceoo 179 oo 2
cooo 108 10 1 coae 193 1 oo
coso 109 T 4 sooe 205 1 e
coeo 110 2 3 cooo 210 e 1
soae 113 3 1 soao 213 oo 1
caes 115 11 1 ceoo 217 oo 1
9/11/55 116 3 1 coas 218 .o 2
L/28/56 117 10k 88 oo 225 1 oo
coes 118 50 Lo coeo 238 oo 1
coss 119 14 1L ceso 23 1 oo
(Table continued above) coce 247 oo 1
coaes 250 1 e
- 9/9/56 251 1 oo
Totals oo 364 303
Analysis Percentage returns 24 .4 20.3
of Percentage gain
numerical or loss in returng@/ oo -17
returns Probability that gain Prob. = 99%
or loss is significan%e/ X° = 6,7k
Analysis Mean days out 112.5 117.7
of daily Mean rank 312.2 360.2
spread Percentage of gailn
of catch or loss in mean rankd’ oo +15
Probability that gain Prob. = 99.9
or loss in mean zZ = 3.25

rank is significan%éy




Table 39

Creel returns through 195 from PRS experimental plantings of
fingerling brook trout, Swanzy Lake, planted November 12, 195,

Sipnifi~ Days Experimental group,
cant and mumber planted
dateé%/ ouﬁ%/ C IIT

1,475 1,496
Creel
returns 5/7/55 1 1 oo
o000 23 @0 2
N 29 oo 2
5000 107 6 l
csoo0 122 1 1

9/11/55 128 25 12

L/28/56 129 30 Lk
oooa 130 20 . 35
s 6o 131 2 7
soe0 13 2 1
Doedo 135 h 2
caoo 136 1 oo
2050 146 1 on
EN-X) 157 2 o0

5/30/56 160 1 o

Totals 000 96 110

Analysis of Percentage return 6.51 7 .35
numerical
returns Percentage gain
or loss in returnéé/ o0 +13

Probability that Prob, = 60%
gain or losg is X2 = 0.69

significanﬁ&/

Analysis of Mean days out 127.7 124 .9
daily
spread of Mean rank 98.2 108.2
catch

Percentage of gain
or loss in mean ran oo +10

Probability that gain Prob. = 78%
or loss in mean rank z = 1.2}

is significantd/




Table 4G
Creel returns through 1950 from PRS experimental plantings of
fingerling rainbow trout. Devoe lake, planted Cchober 15, 1954,

All recoveries from Rifle River downstream from Devoe Lake

Signifi- Days Experimental {Table continued)
cant o group, and Signifi- Days Experimental
date§$/ oueb/ number planted cant . 5 group
C 11T dategé/ 0&%9/ C ITT
L,020 3,949
Creel Crasl
returns returas
5/30/55 1 1 . . 97 2 3
seoo 12 oo 2 cooa ols .o 1
000 13 1 oo coes 99 2
ceso 21 o 1 sneoo 140 1 o
veoe 59 o 1 ossa 163 1 .o
seoe 6C oo 5 eovo 10k 2 1
cace 7h i .o 9/11/55 105 1 4
cees 5 1 oo 5/1/56 109 .o 1
coca 81 oo 1 cuso 126 oo 1
cess 85 oo b scoo 133 .o 2
ssee 87 os 1 csoo 135 1 1
coeo 90 oo 3 oo ee 163 1 .o
coss 91 1 1 soes 170 o 1
ssee 92 .o 1 cves 172 oo 1
vooe Gl 1 1 esoe 173 1 oo
(Table continued above) ceoe 176 1 .o
9/k/56 235 o 3
Totals coe 19 41
Analysis Percentage return C.h 1.0k
of
nurerical Percentage gain
returns or loss in returnéé/ os +121
Probahility that gain Ny Prgb. = 9%+
or loss is significant X = 7.98
Analysis Mean days out 100.2  101.3
of daily
spread Mean rank 33.0 29.4
of catch
Percentage of gsin 6
or loss in mean ranﬁv/ .o -11
Probebility that gain Prob. = 54%
or loss in mean z = 0.Th
rank is significangé/




Table 1
Creel returns through 1956 from PRS experimental plantings of
fingerling brown trout, Rifle River and CGamble Creek
(combined returns), planted September 16, 1954,

First creel return June 8, 1955

Signifi- Days Experimental (Table continued)
cant group, and Signifi- Days  Experimental
datesyY oudd/ number planted cant group
T 111 datesV oudd/ C i1
5,492 5,L85
Creel Creel
returns returns
6/8/55 1 1 oo cooo 95 .o 2
8 1 1 9/11/55 96 1 6
cooo 9 oo 3 1,/28/56 97 I 2
ceo o 26 .2 1 0000 100 1 o0
seoo L2 oo L voao 104 2 oo
000 L3 2 2 coeo 105 oo 3
coce L7 1 1 cooe 109 .o 1
cese L9 1 .o 0oso 111 1 3
o000 51 3 )-l eocoo 11; ©o0 1
eooe 60 oo 3 caoo 118 - 1
vone 61 oo 2 csoe 119 oo 3
osoa 6l oe 1 0eso 121 .o 1
cesao 67 6 1 evoo 122 1 1
sswa 68 .o 1 ceon 124 - 1
vous 7h oo 1 coes 125 1 2
coeo 75 .o 2 coso 126 2 3
ceos 78 1 oo coea 129 o 2
sooe 81 oo 1 0soo0 131 os 1
eeno 82 L 2 cseo 133 oo 1
0000 83 1 oo 0000 13)-1 1 oo
PP 85 1 oo sceo 136 1 .
sooa 88 2 2 vooo 139 oo 1
ceco 89 7 os oeoo 140 oo 2
cooo 90 1 L osco 157 2 .o
sosa 92 1 o 0o o 161 1 oo
coee 93 1 oo ecoo 163 o 1
(Table continued above) c0o0 166 1 oo
0o eo 182 oo 1
coco 184 1 oo
7/29/56 189 1 oo
Totals oee 5T 75
Analysis Percentage returns 1.04 1.37
of Percentage gain
numerical or loss in return oo +32
returns Probability that gain Prob. = 87%
or loss is significan%@/ X2 = 2.2}
Analysis Mean days out 90.0 88.8
of daily Mean rank 65.3 67 L
spread Percentage of gain
of catch or loss in mean raﬁké/ oo +3
Probability that gain Prob. = 2L4%
or loss in mean z = 0,31

rank is significanhé/




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 L2
Summary of returns and probability of significant difference

between experimental groups.

PRS nlantings of legal-size trout, 1953

Species kxperi-

Nunmber Creel returns

Chi-~  Probability

Site of mental planted (to 9/9/56) square, that differ-
trout  group Number  Per- C versus ence is
cent groub$/ significan%@/
Hunt Creek Brook C 200 174 Rid oo 0so
I 100 74 7h 7.0 99%+
III 100 6L N 20.1 99.9%+

East Fish Ll " C 200 12 6 o0 e © © 0
I 150 15 10 1.k 76%

IT 150 7 5 0,09 <259

11T 150 7 g 0.09 <25%

Pigeon River " c 200 117 59 soe see
I 100 65 65 0.92 65%

II 100 71 71 3.9 95%

III 100 L7 . L7 3.1 92%

Ford Lake n C 200 119 60 000 6o
I 150 95 63 0.38 L0%

II 150 89 59 0.01 <10%
ITT 150 67 LS 7.0 99%+

South Twin L. " c 100 83 83 oo eos
I 100 81 81 0.03 <204

¥est Lost L. " c 100 6l 6l ooo cos
I 100 61 61 0.09 <259

Hem].OCk LO " C 150 1 Oa? o0 0 boo
II 150 O O LR 2 ¢ 00

11T 150 5 3.3 1.5 78%

Guiley Pond " o 150 66 Ll voo coe
I 50 2l 1,8 0.11 25%

1T 50 30 60 3.23 oL%

IIT 50 20 L0 0.11 25%

Guiley Pond Rainbow c 150 3L 23 oo oo
I 50 10 20 0.0k <L20%

IT 50 15 30 - 0.73 607

ITT 50 19 38 3.8 9L%

Rifle River " c 500 140 28 coo ooo
I 150 L3 29 0.00+ L10%

I1 150 36 2l 0.75 58%

TII 150 29 19 .1 95%

\ééhi-square is a measure of the difference in returns from plantings and
is based on numerical returns rather than on percentage retums.
robabilities of 95% or more are generally regarded as conclusive.



Table 43

Surmary of returns and probability of significant difference

between experimental groups.

PRS plantings of legal-size trout, 195k
Species Experi- Number Creel returns Chi- Probability
Site of rmental planted (to 9/9/56) square, that differ-
trout group Number Per- C versys ence is
cent groub?’ significan\Q/
Hunt Creek  Brook C 100 81 81 avo 0o
I 100 63 63 7.2 99%+
II 100 52 52 1746 99 9%+
11T 100 Lo Lo 33.5 99.9%+
East Fish L. " C 150 16 11 coe oeo
I 150 10 7 1.1 71%
II 150 6 L 4.0 95%+
I11 150 2 1 10.0 99%+
Pigeon River n C 200 65 33 one ces
I 200 62 31 0.05 <20%
II 200 83 L2 3.1 92%
I1I 200 63 32 0.01 <10%
Ford Lake " C 150 112 75 obo o83
I 150 107 71 0.27 33%
II 150 89 59 743 99%+
ITI 150 83 55 11.5 99 .9%+
Guiley Pond " c 200 3L 17 Joeo 000 .
I 200 1k 7 8.6 99%+
II 200 14 7 8.6 994+
IIT 200 3 2 26.8 99 .,9%+
Rifle River Rainbow C 200 96 18 coe. coo
I 175 76 43 0.61 53%
II 175 L7 27 16.8 99 .9%+
IIT 175 62 35 5.6 98%

\QChi-square is a measure of the difference in returns from plantings and
is based on numerical returns rather than on percentage returns.
obabilities of 95% or more are generally regarded as conclusive.



Table Ll
Summary of returns and probability of significant difference
between experimental groups.

PRS plantings of legal-size trout, 1955

Species kxperi- Number Creel returns Chi- Probability
Site of mental planted (to 9/9/56) square, that differ-
trout group Number Per- C versus ence is
cent IIT grouﬁ@/significanﬁg/
Hunt Creek “Brook C 189 123 65 .- .o
111 189 116 61 0.1 45%
Pigeon River " C 200 17 9 NS ase
ITT 200 9 5 2.0 85%
Ford Lake " C 150 50 33 ere soe
III 150 Ll 27 1.0 704
Fontinalis Cr. " C 102 9 9 o s coo
III 100 7 7 0.05 <20%
Rifle River Rainbor c 300 17h 58 . coe
111 300 139 L6 7.7 99%+
Davoe Lake " C 500 3 1 b0 oes
III 500 3 1 cce o so0
North Lake " C 500 1 0 cos a2
11T 500 0 0] coo oeo

\&6hi-square is a measure of the difference in returns from plantings and is
based on numerical returns rather than on percentage returns.

\aprobabilities of 95¢ or more are generally regarded as conclusive.



Table 45

Annual summaries of creel returns from PRS plantings of legal-size
trout for plantings whers returns excseded approximately 20% to 30%

Number Creel returns Chi- Probabillity
Species of Experi- Total {to 9/9/56) square, that differ-
of Year separate mental trout Number  Per- C versus ence is
trout plantings group planted cent  group significanee/
Brook 1953 6 C 950 625 66 coo oo
1 6C0 Loo 67 0.15 30%
II 300 19C 63 0.41 Ll
III 400 198 50 29.9 99.9%+
" 1954 3 ¢ 450 258 57 oo cae
I 450 232 52 2.8 93%
IT 450 224 50 4.9 97%
111 450 186 41 22.4 99.9%+
" 1955 2 o 339 173 51 cee s
TIT 339 157 46 1.3 5%
" 1953- 11 C 1,739 1,054 61 o ceo
1955 I 1,050 632 60 0.03 £20%
II 750 Lk £5 6.1 98.6
III 1,189 sl L6 6k b 99.9%+
Rainbow 1953- 4 C 1,150 bl 39 vos coe
1955 I 375 129 34 2.0 8l%
II 375 98 26 18.7 99. 9%+
III 675 249 37 0.46 50%
Both 1953- 15 C 2,889 1,498 €2 oo cee
species 1955 I 1,425 76) 53 0.86 66%
1I 1,125 512 46 12.8 99. 9%+
111 1,864 790 42 40.3 99.,9%+

Q/Chi—square is a measure of the difference in returns from plantings and is based
on numerical returns rather than on percentage returns.

\g/Probabilities of 95% or more are generally regarded as conclusive.



Table L%

Summary of percentage of gain or loss in creel returns and percentage of
gain or loss in mean rank, for creel returns from trained groups (I, II, III)
compared with control group (C), for PRS plantings of legal-size trout
where returns exceeded 20%.

Site Species Year i 11 TIT

Returns Rank Returns Rank HXeturmns  Rank
Hunt Cr. Brook 1953 -15 +10 oo see =26 N
Pigeon R. i " +10 +1 +20 +12 -20 +17
Ford L. " n +5 +16 -2 -8 =25 +19
S. Twin L. i " -2 +15 cos aco coe voo
W. Lost L. " " -5 -2 coo coo coo coo
Guiley P. n " + 9 26 +36 -1 -9 -l
Hunt Cr. t 1954 =22 -3 =36 +15 -51 +,5
Pigeon R. " " -6 +20 +27 +23 -3 +11
Ford L. i " -5 +13 =21 +18 =27 +30
Hunt Cr. " 1955 oo eoo coo 000 -6 +11
Ford L. f n coo ooo coo coo -18 ~15
Guiley P. Rainbow 1953 -13 +28 +30 -13 +65 -9
Rifle R. " " + |l + 6 -1 -2 =32 +26
Rifle R. " 1954 -10 -15 =l +27 =27 +22
Rifle R. " 1955 oo coo oo cee =21 +52

Algebraic
sums Brook 1953 + 2 +1)y +5l +3 -80 +53
" 1954 -33 +30 =30 +56 =81 +116
t 1955 ceo oua coe ceo =2l -
" 1953-55 =31 +LL +21 +59  -185 +165
Rainbow 1953-55  -19 +19  -28 +12 1% +91

Both

species 1953-55 -50 +63 -4 +71 =200 +256




Table 47

Analysis of mean rank of creel returns from PR3 plantings {1953-1955)
of legal-size brook trout and rainbow trout, where creel returns exceeded 20%

Number Ranks adjusted to

Site Year Group, and mean rank of N = 100
C I 11 I11 fish C I II III
Brook trout
Hunt Cr. 1953 146.8 161.3 ... 177.3 312 47.1 51.7 ... 56.8
Pigeon R. " 142.5 143.4 159.3 166.9 300 h7.5 47.8 53.1 55.6
Ford L. " 175.7 204.1 161.6 208.3 370 b7.5 55.2 43,7 56.3
S, Twin L. " 77.0 88.1 ...  oco 16k BT7.0 53.7 coo aus
W. Lost L. " 63,6 62.3 ... coo 125 50.9 49.8 ... ...
Guiley P. " T4 b 55,1 73.9 Tl.l1 140 53.1 39.4 52,8 50.8
Hunt Cr. 1954  107.7 10k4.5 123.7 155.8 236 W56 Lh.3 52,4 66.0
Pigeon R. " 113.2 135.9 139.2 159.8 273 41.5 49.8 51.0 58.5
Ford L. " 171.9 193.8 203.3 223.6 391 L4 0 49,6 52,0 57.2
Hunt Cr. 1955 113.9 ... ... 126.% 239 47.7 ... ... 52.9
Ford L. " ko, b .. co. 41.8 91 54.3 ... . 45,9
Rainbow trout
Guiley P, 1953 39.9 50.9 34.9 36.5 78 £1.2 65.3 4k, 7 46,8
Rifle R. " 119.8 127.5 118.0 150.9 248 48.3 51.4 47,6 60,8
Rifle R, 1954  133.9 113.9 169.9 163.4 281 47,7 40.5 60.5 51.8
Rifle R. 1955 127.5 .. ... 193.9 313 4b0.7 veo ... 61.9
Brook trout
Totals 1953 Mean 48,9 49.6 49,9 5k, 9
Standard error of mean 1.04 2,31 3.08 1.38
1954  Mean 43,7 47.9 51.8 60.6
Standard error of mean 1.20 1.80 0.42 2.7k
1955 Mean 51.0 o.. ... 49,k
1953- Mean 47.8 49.0 50.8 55.6
1955 Standard error of mean 1,13 1.60 1,46 1,85
Rainbow trout
Totals 1953- Mean 47.0 52.4 50,9 56,9
1955 Standard error of mean 2.23 7.16 4,86 4.0

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 contreols. 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), and the figures for
this year are apparently more reliable than for 1954,

The averages of mean ranks;, given under totals above, were compared by
the "t" test for the several possible combinations between any two groups.
For legal brook trout planted during 1953, the only pair of averages for
which the difference is statistically reliable at the 95% confidence level
(or higher) is C versus III. For 1954 brook trout significant differences
occur between C versus II, C versus III, I versus III, and II versus III;
for all brook trout, C versus III, and I versus III; for all rainbows; no

statistically significant differences.



Table

L8

Summary of returns and probability of significant difference

between exverimental groups.

PRS fall plantings of fingerling trout, 195k

Species Bxperi- Number Creel returns Chi—  Probability
Site of mental planted (to 9/9/%6) souare, that differ-
trout  group Number Per- C versus ence is
cent III‘grouﬁ%/siggificankg/

Hunt Creek Brook T 2,999 76 2.53 ceo ces
IIT 2,998 79 2464  0.03 <20%
Fuller Pond " c 2,198 7 0632 cos oeo
IIT 2,168 L 0.18  0.3L LO%
East Fish L. " c 4,911 72 17 cvo oo
111 4,834 55 1.1 1.8 829
Ford Lake w cC 2,906 89 3,06 soe oos
ITI 2,91k 86 2.95 0.03 <20%
South Mn Lc t C 1’065 1h8 13 99 e 0o LY
111 1,070 152 1L.2 0.02 <20%
North Twin L. " c 1,369 76 5.55 ans ooo
111 1,370 89  6.50  0.92 65%
West Lwt L. " C 998 332 33 03 20 200

ITI 9L 394 39.6 8.5 99%+
Lost Lake " c 1,141 51 Loh7 os cos
IIX 1,145 L0 3.h9 1.2 L%
Hemlock L. " c 1,h9h  36Lh  2L.h ces coe
11T 1,490 303 20.3 6.7 99%
Swanzy L. " C 1,475 96  6.51 oo coe
11T 1,k96 110 7.35  0.69 60%
Devoe Lake Rainbow c Li,050 19 0.L7 oo voo

IIT 3,949 41 1.04 8.0 99%+
Rifle-Gamble R. Brown c 5,492 57 1.04 coo oo
11T o,l85 75 1.37 2.2 87%
Totals Brook C 20,556 1,311 6.30 eoo coe
(only) III  20,L79 1,312 6.41  0.01 <10%
Totals A-ll c 309 O§8 1,387 hoél 09 o oo e
species TII 29,913 1,428 L.77 0.88 67%

\}Chi-square is a measure of the difference in retwrns from plantings and is

based on numerical returns rather than on percentage returns.

robabilities of 95% or more are generally regarded as conclusive.



Table L9

Analysis of mean rank of creel returns from PRS
1954 plantings of fingerling trout

Number Ranks adjusted

Site Species  Mean rank of to N = 100
¢ III fish o TI1
Hunt Cr. BI’OOk 78 ag 77 03 155 ;Oeg h9 09
Fuller P. n 5.1 7.5 11 Lé.y,  68.2
E. Fish L. " 6L.1 63.9 127 50.5 50.3
Ford L. " 8L4.8 91.3 175 48.5 ©52.2
S. Twin L. " 157.7 143.5 300 52.6 1L7.8
N. Twin L. " 83.5 82.6 165 50.6 50.1
W.Lost L. " 366 .8 360.7 726 50.5 L9.7
Lost L. " L7.6 43.9 91 52.3 L8.2
Hemlock L. 312.2 360.2 667 L6.8 5L.0
Swanzy L. " 98.2 108.2 206 L7.7  52.5

Devoe L. Raimbow 33.0 29.L 60 5.0 L9.0
Rifle R. Brown 65.3 67.4 132 9.5 51.1
Totals for brook trout

Mean h9.7 52,3

Standard error of mean 0.69 1.87
Totals for all species

Mean 5051 51.9

Standard error of mean 0.72 1.57

In the above, ranks are adjusted to eocual numbers of
returns for direct comparison.

In the comparison of averages of mean ranks for C
and III for all brook trout, t = 1.31; for the three
species combined, t = 1.0L. Neither t value is signifi-
cant at a 95%¢ confidence level.

Comraring mean ranks for C and IIT fish for the 12
individual vlantings,; 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 neriod of time than creel returns
from the controls.



Table 50

Graphic summary of comparison of creel returns from trained (T) and
control (C) trout, PRS plantings of legal-size and fingerling fish.

C>T means that returns or spread of control trout was greater than of
An X is used in the table where the comparison

between C and I, II and III fish was the same.
(I, II, or III) differed in relation to C, the groups are entered in
The 95% confidence level for significant difference
was used as the bagis of division between difference and equality.

trained trout, etc.

approoriate columns.

Vhere the trained groups
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Table 51

Surmary of creel returns and fish survival by seasons, for PRS experimental
plantings for which survival data are available.

Svecies, site, Experi- Number First Second Third and % non-
and planting wmental planted season geason fourth seasons angling
date group Creel Sur- Creel  Sur- Creel  Sur- mortal-

. . 3t . .
returns vivals® returns vivals® returns vivals ity

Legal-size brook trout

Hunt Cr. C 200 167 15 0 1 13

8/26/53 I 100 73 15 1 1 0 0 26

11T 100 57 38 7 0 0 0 36

Hunt Cr. C 100 81 1 0 0 0 0 19

L/ 22/5L I 100 63 1 0 0 0 0 37

II 100 52 1 0 0 0 0 18

TIT 100 38 5 2 0 0 0 60

Munt Cr. C 180 122 11 1 0 . oo 35

5/17/55 TIT 189 11} 18 2 0 oo oo 0

Finrerling brook trout

Itunt Cr. C 2,999 21 238 55 15 oo oo 97.5
11/12/54 III 2,998 22 237 57 8 . . 97 .1y
E. Fish L. c L9111 3 692 60 2 - ‘e 99.5
10/1L/54 11T L,83L L 523 51 2 0o oo 98.9
Ford L. C 2,906 N .o 85 3 . oo 96,9
11/11/5L 111 2,91L 2 8L 5 ) 97.0

Hemlock L. c 1.h9L 13k ses 230 6 oo oo 76

11/11/54 11T 1,490 79 000 22l 6 oo oo 80

Wfish still present in the stream or lake at the end of the season, detemined by
shocker population estimates in Hunt Creek and trap net population estimates in lakes.
Figures are estimates, not actual counts. The second-season survival figures for East
Fish Lake represent fish picked up after a complete lake poisoning oreration done in
September, 1956,



Tables 52-54
Survival studies, 1953-1956, on PRS trained
trout in streams not subjected to angling
and
PRS experiment at Tobacco River Rearing Station,
1954, results of intensive angling over known

numbers of trout



Table 52
Survival studieé% 1953-195l, on PRS legal-sized/ (approx. 7"-8") brook
and rainbow trout in stream sections not subjected to angling.
The streams were Diversions IIa and IITIa 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).

Specles and Brook trout, Brook trout, Rainbow trout

site: Hunt Creek Slagle Creeky Slagle Creelé‘é/
Group: ¢ I IIIT W C I ITIIT W C T IITTnTr v
Planted

Aug., 1953: 100 100 100 102 90 30 30 30 30 90 30 35 30 30
“Sept., 195 6669 67 79 18 25 27 28 25 77 30 35 29 25

Oct., " L8 L7 38 69 77 20 23 26 23 75 30 35 28 23
NOVQS " ,Jj- 3)-'. hl 58 ) -] s 0 o o oo (-] o0 oo‘ oo [<X<]
Dec., " ae 68 2L 22 25 23 75 30 35 27 22

Jan., 1954 L1 37 29 62 67 21 18 23 19 70 30 35 27 2}
Feb., " 37 32 32 65 58 19 12 17 15 68 30 35 25 27
Mar., " 28 26 31 59 .o o oo eo oo 66 29 32 24 ..
Apr., " 20 20 24 52 h2 19 12 10 1 4B 18 26 19 19

Species; and Brook trout, Brook trout Rainbow trout

sites Hunt Creek Slagle Cree& Slagle Creel?\éZ
Group: C .. IIT I IIIT C I IITIII W
Planted

Apr., 1%L 100 .. 100100 90 30 30 30 30 90 30 30 30 30
Sept., 1954 29 .. 19 22 26 19 19 B8 ¢ L0 1L 10 11 13

%e C, I, IT 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 rainbows put in Slagle Creek in April, 195k were also
tagged.

In the case of wild (W) rainbows put in Slagle Creek in August, 1953
and in the case of all lots of brook trout listed in this table, the fish
were fin-clipped but not tagged. 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, fish in experimental groups were closely comparable in size.
lagle Creek was subject to floods which over-topped the blocking screen
at the lower end of the test section, andin the screen itself the vertical

wooden slats were far enough apart to allow the escapment of trout 5 to
6 inches in length, and perhaps larger. Some test fish were picked up by
shocker below the screen during both 1953 and 195k, so that there was
experimental error due to escapement.



Table 53

Survival studies, 1953-1956, on PRS fingerlinéé/(approx° U
5%) brook trout in stream sections not subjected to angling.
The streams were Diversions ITa and IIIa of Section C of Hunt
Given numbers of trout were intro-

Creek, and Sliagle Creek.

duced; stream sections were checked periodically by electric

shocker; table gives actual counts of fish present.

Experiments involved trained trout (I, II and ITI levels) and
hatchery controls (C).

Species, and
site:

Brook trout,
Hunt Creek

Brook trout

Slagle CreeRd/

Croup: T I INIIV C T I 118/
Planted: Oct., 1953 Aug., 1953
Number: 50 50 50 50 100 100 100 100
Nov., 1953 Ls L2 L2 40 oo oo o0 o
Jan., 195 Lo 32 k1 Lo os oo os oo
Feb,, " L3 33 Lo L3 se  eo oo ea
Mar., " 35 29 L3 k2 oo oo oo oo
Apr., " 30 27 30 3L 8 8 L 9
Sept., " 7 8 7 13 co oo 5o eo

Species, and

Brook trout,

Brook trout

site: Hunt Creek Slagle Creeﬁ%/
Group: c. III C ITT
Planted: Nov., 195} Nov., 195}
Number: 493 L99 500 500
Jan,, 1955 110 LOL 208 2L6
Mar., 322 310 6 80
Yay, " 217 215 99 1.8
Aug., " 16 107 co e
Sept., " .o o 93 12}
Nov., "0 80 ce e
Dec., " s oo 61 ol
Febo, 1956 57 61 LT 69
Apr., O e o 50 63
May, " L 20 290
Aug,, " 2L, 27 Flooded out
Oct., " 19 16 ce e

\%én general, fish in experimental groups were closely comparable

in size.

\@élagle 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 below, and there
was experimental error due to escapement.
\éﬂroups 1T and IIT fingerlings were transposed in original field
notes; i.e.;, Group IT had the highest level of training.
present table, the fish which had the highest level of training

are listed under Group III, for sake of uniformity.

In the



Table 5k

Creel returns from PRS experimental plantings of legal-size brock trout, Tobacco
River, Fish planted in a 200-yard raceway cf Tobaccc River Rearing Station.
Natural cover added to stream. The 132 wild trout were brought in from other

streams. Planting date May 1, 195k,

Intensive angling May 2-12, 1954. Remaining

fish removed from raceway on May 12, by electric shocker and draining raceway.

Experimental group and
number planteat/
Da 5 C I IT ITI Wild Total
out 14l 149 154 166 132  7Tu45

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 1.1 43
6 37 5 6 7 28
7 1 .. 1 4 2 8
8 3 3 =« 3 5 1k
9 2 1 1 3 7
10 8 s 6 13 16 L8
11 .. 1 4 8 5 18
128 6 5 15 23 36 85

Totals 144 149 154 166 132 745

¥Numbers planted do not include 6

fish which died as a result of
lanting operations.

JThese remaining fish recovered by
shocker and draining.

Analysis of numerical returns
Group C I IT III Wild

Number
planted 144 149 154 166 132

Totael creel

returns

{11 days) 138 144 139 143 96
Percentage

return 96 97 90 86 73

Probability that total returns to
anglers (1l days) are significantly
differen

For all groups:

Prob. = 99.9%+. X2 = 51.3
For C versus II:

Prob. = 90% X2 = 2.73
For C versus III:

i)

,F

Prob. = 99%+.  X= = 7.43
For III versus wild:
Prob. = 99%+ 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
2,3 23 31 26 35 19
4 15 20 31 9 10
5 8 8 6 10 11
6,7,8 7 10 6 13 14
9,10,11 10 7 10 22 24
12 6 5 15 23 36

X2 = 125, d.f, = 24, Probability
of difference = 99,9%+

Analysls of dally spread of catch,
including 12th day

Group C I II 1IIT wila
Mean days
out 3.18 3.15 3.94 k.99 7,10

Mean rank 302 312 354 398 511
Percentage

of gain or

loss in

mean ranR .. +3 +17 +32 +69

Probability that difference 6
in mean rank is significanﬁw/

For all 5 groups:

Prob. = 99.9%+. H = 89.9

#

For C versus III:
Prob. = 99.9%+. 2z = L.,03

For III versus wild:

Prob. = 99.9%+ z = 4,48

i

\@/For pumbered footnotes, sce page preceding Table 6.
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