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A complete ocensus of fishing on li,8 miles of the Pigeon River,
together with population estimates made at the end of the open
season, made possible an acourate evaluation of the yleld and
survival of open-season plantings of hatehery trout. Fishing
intensity in this research area for three years averaged 2,41l daily
trips per year which was equiwalent %o 278 hours of fishing effort
per aore por year. Bections in whioh hatchery fish were planted
attracted about three times as much fishing as did the wnplanted
seotims.

Fishing quality, measured by the eatch per hour per fishing
trip, was generally poor for native fish, averaging less than 1 fish
for 5 hours of effort, Hatohery fish made up about 70 peroemnt of

the total ocateh for the three years,
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Planting trout from a live-ocrate a few at a time (scatter
planting) did not prove to be advantageous over the practice of
liberating large numbers of fish in one hole (spet planting). Troeut
that had been secatter planted did not centribute to the cateh for a
longer period of time, and resulted in fewer suecessful fishing
trips, fiwer total fish returned te anglers, and slightly fewer anglers
sharing in the total catesh. However, the practioce of making several
plantings on different dates, a few fish at a time, proved to be
suscessful in permitting more individual anglers to share in the
eateh,

Although 11,500 legal-sized trout were planted each year,
about half of the fishing trips were unsucoessful. Limiting the
daily ocateh to 5 trout, instead of 15, did very litile to reduce
the peroentage of unsuccessful anglers. Further reduction to 2 fish
per day lowered the unsuccessful fishing trips to 36 pereent.

Plantings of rainbew trout and breok trout gave mmch higher
returns %o the fishermen thun did equal numbers of brown trout.
Rainbow trout alse survived over winter to suecessive seasons as
well as did browa trout, although in both species these values were
less than 10 pereemnt. Over-winter swrvival of brook trout was less
ther 3 pereent, Fin«olipped trout were recovered by fishermen more
readily than those which were jaw-tagged. This was especially apparent
during the first week follewing planting,

Rainbow trout and brook trout, planted when water temperatures
were below 50° F., exhibited an immediate downstream movement, with
the majority of the reccveries being taken several miles below the
planting site, Plantings made when water temperatures were above 50° F.
showed very little movement, with the majority ef the fish being

recovered within 1 mile of the planting site,
ii



legal-sized brosk, brom and raindbow trout, planted in a stroam
-ubjoﬁhd to heavy fishing pressure, sentributsd to the satoh for a
relatively short time., Brock trout were exploited most readily; enly
ly peroent of the resoveries were takem after LO days of liberty. Fer
brown trout and rainbow trout these values were 26 percemt u:djﬂé |
peroent, respectively. In all of the plantings there was a considerable
wexplained loss, and this loss was greatest when poar eonditions
for expleitation by anglers prevailed over the initial 20 %o LO days
following planting.

Planting large numbers of hateher; fish {wp to 431 treut per
mile) apparently had no effect upon the eateh of wild fish in the
stream., Although the eatoh per howr of the planted trout incressed
greatly at the time of planting, the eorresponding weekly eatsh.
per=hour data for the wild trout showed mo sush sorrelation,

Spinners plus worms, and worms, generslly were more effecotive
in eatshing trout in the Pigeon River than were rlies or miseellanecus
baits, However, this was due almost entirely to the predominance
of hatchery trout taken by persons using worms, or spinners plus
wornms, and was in spite of the marked superiority of flies or fly
fishermen in ocatohing wild trout.
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Returns from plantings of legal-eized brook, brom
and rainbow trout in the Pigeon River, Otsege County, Michigan

By
Edwin L. Cooper
Introduction |

In April, 1949, the Pigeon River Trout Research Ares was established
on the site of tho.Sta.te Forest Headquarters, 13 miles east of the tomn
of Vanderbilt in Otsego Cownty. Here, a portion of the Pigeon River L8
miles in length was set aside for detailed studies of the life history
and menagement of the three species of trout common to Michigan. ZThe
pregent report is a swmmary of the principal results of investigations
on plantings of legalesized hatochery trout cempleted during the first
three years of operetion at the station,

The L;+8 miles of stream under experimental control have been
arbitrarily divided into four convenient fishing sections of approximately
equal length (Figure 1). Weirs or other barriers to movement are not
present within the research area, The lower section (A) supports a
poor native population of trout compared to the other seetioms, although
the physlcal features of the stream sections, except for mihor differences
in temperatures, are quite similar (Table 1). Native hrook trout outnumber
bromn trout in the stream sbout 3 to 1, and native reinbow trout are
rarely enoowntered,

A permit-:typo of creel census was operated on the experimental waters
during the t!;;ee yeers, Each fisherman was required by Conservation
Commission order to register at a ehecking station (headquarters) to

obtain a daily permit., At the eclose of fishing in a particular seotion
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Table l,--Morphomstry of the experimental portion of the Pigeon River

Fhysieal Sectim Section Sestim sim Total
featwre A B ¢ ]
Iangth in miles 1.31 119 1.13 118 L%
Aversge width in feet IS 5 o e 5]
Area in aeres 7.16 5@ 5.’9 5965 d“m

Gradient in feek per mile 9.63 9453 12,20 7.69  9.7h4
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of the stream, the angler was required to return his permit to the
ehecking station and report his fishing suscess. A general willingness
on the part of the publie to submit to this program provided a nr;;
ocomplete and accurate record of the results of fishing. No charge

was made for a permit and a person ooculd fish in as many seoticms

of the stream as he wished by secwring additional permits,

Fishing intensity

Pishing intensity in the experimsntal waters for the three years
averaged 2,41l daily trips per year (Table 2). This was equivalent
%o 100 fishing trips per aere fler year or' 278 hours per aere per yesr.
The sections in whieh hatohery fish were planted (Sections B and €)
atiracted more fishermen than did the wmplanted secticns; 155 fishing
trips per aocre per year to 52 per aors per year, respeetively. The
majority of the fishing was done en week ends and holidays, with
Saturdays and Swundays alone accowmting for about half of the fishing,
July and August averaged fewer fishermen per day than did May, Jume
end September,

About 1,200 different individuals fished in the area dwring each
of the three seasons. Of these individimds, two-thirds fished only
ames, about 95 pereent fished less than 5 times and anly about 2

peroent fished 10 or more times during the semsm.

Residence of anglers

The residence of anglers who fished the Pigeon River was tabulated
for the three years, In general, areas of the state with high popu-
lation density furnished large nwmbers eof fishermen. The local

ecounty (Otsego) was well represented, but not counties immediately



Table 2,--Fishing intensity ef Li.8 miles of the Pigeen River,

5

seascms of 1049, 1950 and 1951

_Btrean sections _

A ? ¥ & i

sestians

Asreage 7616 5.65 5¢90 5.39 2h.10

g9

Nusber of fishing trips 282 330 858 763 2,233

Total hours 861 1,021 2,385 2,550 6,817

d_

g%

Number of fishing trips 333 397 81 616 2,160

Total hours 88 1,276.5 2,130.5 1,990 6,195

1951

Number of fishing trips 367_ a7 1,252 95k 2,850

Total hours 950.5 818,5 3,18 2,159 7,066

1949 %o 1951 inelusive

Kumber of fishing trips 982 1,004 2,924 2,333 7,843

Total hours 2,709.5 3;116 70663’05 6:599 20,098

Average trips per aore

per yoar 51.7 155.2 100.2
Average hours per aere
per year 15106 Lei.1 27840

Y/ Sections in which hatshery trout were planted.
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adjacent, There was an almost complete lack of fishermen from the
Upper Peninsula, but there were anglers from nearly all (58 out of
g‘)’of the counties from the Lower Peninsula.

Out-of-state anglers comprised about 10 percent of the total.
Chio predominated over all other states followed by Indiana :and
I1linois. During the three years, fishermen were reocorded from 23

different states and the provinee of Manitoba.
Indiees of fishing quality

It has been oustomary in ereel census studies to use the number
of fish ocaught per howr of fishing as the eriterion in comparing the
quality of ris_hi.ng success, When this index 1s used to oompare
samples of the same type of fishing, it 1s probably the best index
that we have, However, mest investigators have failed to analyze
the data by well-known statistioal procedures which would enable
them to evaluate the significance of differences in fishing gquality.

The wnit of fishing quality used in this report is the catch
per hour per fishing trip. The statistical tools employed have been
limited to the mean and the standard error of the mean, All fishing
trips have been used in the oomputation of these statistics, even
though inelusion of the unsuceessful trips results in highly skewed
distribution of ocatch«per-hour«per-angler wvalues. An additionsal
index of fishing quality used is the percentage of successful fishing
trips (i.e., catohing at least 1 legal trout). These values are
usually given in conjunetion with the mean catoh per hour per angler,

The fishing quality in different sectioms of the Pigean River
has been summarized for the thres-year period, 1949 to 1951 (Table 3).
Fish from hatchery plantings, and naturally spawned fish, have been

/

tabulated separately. The differences in fishing quality of hatchery



Table 3.~-Fishing quality in the Pigeon River, 1949 to 1951 inolusive, for brook, brown and rainbow trout combined

Stream section and
fishing statistios

Year and sowrce of trout

19,9 1950 1951
Hatohery wild Hatchery wild Hatohery wild

Seotion A _

Mean oatch per hour 0.125 0.161 0.331 0.135 0.1y 0.259

Standard error of mean 0,018 0.021 0.032 0.016 0.021 0.029

Percent successful fishing trips 2243 23.8 3649 2he6 20.4 31.6
Section BV

Mean ocatoh per hour 04334 0.095 0.650 0.12}; 0,69, 0.123

Standard error of meen 0.02; 0.009 0.047 0.012 O.042 0,009

Percent successful fishing trips Lo.1 19.2 L6.9 2045 L5.7 19.9
Seotion C\/

Mean catch per howr 0.287 0.135 0.488 0,181 04760 0.02l;

Standard error of mean 0,020 0,011 0.042 0.014 04033 04005

Peroent successful fishing trips 3947 275 AWA 3045 624l Lo
Seetion D

Mean catch per hour 0.025 0.306 04030 04328 0.036 0.062

Standard error of mean 0.006 0,028 0.006" 0,030 0.009 04013

Percent successful fishing trips 6.6 L0s9 745 38,5 7.2 134
All mections .

Mean oatoh per hour 0.2L44 0.150 o.il1 0.180 0.581 C.101

Stenderd error of mean 0.012 0.007 0.02% 0,008 0.022 0,006

Peroent successful fishing trips 32.6 26,1 36.6 2743 W3 15.4

\§/ Planted sections.
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fish between sestions and between years are giloussod below. The data
for the wild fish indicated a rather stable fishery during the three
years. The eatch and rate of exploitation were very similar for the
sume species from year to year, but brook trout were markedly easier to
exploit than brown trout. The drop in fishing quality in 1951 for
S8ections C and D was due in great part to the cshange in fish regulations
from a 7-inch minimum size limit to a 9-inch minimum sise limit,
these seotions the daily limit in 1951 was also reduced from 15 per day
to 2 per day.

Brook trout outnumbered brown trout in the cateh about 3 to 1. The
residusl fall population of legal-sized fish Bmsed en population estimates
with eleotrofishing devices, was composed of about 3 brown trout to 1 breck
trout. On the whole, fishing for wild trout was poor, averaging less than
1 fish for 5 hours of effort. It is believed that this was due to the
heavy anaual fishing pressure and also to the depleted eondition of the

native trout populatian.

Open-season plantings of legal-sited troud

For the past lmra,i yoars in Michigan, emphasis has been placed on
the supplemental planting of legal-sized trout, just before and during
the open seasen. The results of many experiments in Michigan snd elsewhere
involving experimental plantings of this kind have already been published.
The present discussion is a continuation, in this state, of previous
exporiments (Hassard and Shetter, 1939; Shetter and Hassard, 1Gi1; Shetter,
19i7). TIts chief value lies in the more acourate oreel census data
ebtained through the campulsory permit system and the possibility of
ostimating residual populations by eleotrofishing devices, Some of the
oonclusions reached in previous studies are wmtenable in the light of

present kmowledge, but in general there is good agreement between present
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studies and previocus data published both from Mishigan and from other
states. A good review of previous investigations involving legal-sized
trout plantings is given by Shetter (1947).

Comparison ef plaating methods

In the past there has been much pubkic eriticism of the methods
of "spot planting®™ legal trout, i.e., liberating large numbers of fish
in one part of the stream., The objestions have been that this type ef
planting made fishing toe easy and too artificial, and that enly a few
persons benefitted from the plantings. To comnteraet this oriticism, wmlid
or otherwise, Michigen has developed methods of scattering the fish as
widely as possible over the stream, usually from a beat with live wells
or from a portable live orate., A group ef preliminery experiments
(Shetter, 1947) cenduoted to evaluate returns from the two types of
plantings oould not demenstrate any adventage of seatter planting over
spot planting,

During 1949 and 1950, equal numbers of hatohery fish were stocked
in the experimsntal area of the Pigeon River by both methods, and the
results from the two types of planting were sompared., Combining the
returns from all three species of trout, more fish were recovered fram
the spot-planted fish than the scatter-planted fish; spot plants resulted
in a greater number of successful fishing trips than 4id seatter plants;
snd the number of different anglers who benefitted from the two planting
methods was almest equal (Table L4).

Trout that had been seatter-planted did not contribute to the eateh
for a longer period of time than did spot-planted trout. As is shom
below, the rate at whieh plantings were depleted was more depsndent an

the species of trout than on the method of pleanting,
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fable li.-«Relationship between method of planting legal-sized
trout and returns to angiers

Ttem : . Year and methed o!‘ plmtint
: Spot Scatter Spot Buihr
Total fish rieovered 951 73 1,049 933
ful
N Eiohing wwipe 552 S0k 166 "
Number of different anglers
sharing the eatch Lk 399 20 28

In each of the three seascns, a total of 1,500 trout %ﬁplmm in
upprazintcly 2.3 miles of stream, The number of individwsl plantings
varied frem 3 plantings in 1950, to 5 tn 159, &4 7 tn 1951, The
practice of planting Ci‘“o-oa_nmor- of fish at more frequent intervals
proved to be ‘\;t;u’eiu in spreading the fish over more fishing trips and
individual anglers than the seatter-type planting methed, In effect, it
is a soatter-planting method 1n time rather than in space. MNore fishermemn
shared in the catoh snd more fishing trips were suwocessful when many
individual plantings were made (Table 5).

Table 5.=<Relationship between number of individual

lantings and returns te anglers
Year and number of Total number Number of suce Kunber of individwal

plantings of fish cessful fishing anglers sharing the
_ reaoversd triph catoh
1950 = 3 plantings 2,513 790 L
1949 = 5 plantings 1,655 916 ko
1951 - 7}1“““‘ 2,677 1,247 553 .

Effeet of dally limits an distribution
of trout in eatech

Daily ereel limits for trout are based on the assumption that the
fish saved by limiting the catch will be awvailable to, and be wsed by,
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other anglers or to the same anglers en additional days. Astually, it
is a penalty imposed en the more skillful or more firtwate anglers and
is presumably justified on the basis of a more equal }lhu-:}Lng of the total
produstion of ;the lake or stream. The effect of daily ereel limits was
investigated scmewhat by changing fishing restrictions en different
seotions of the Pigeon River from year to year (Table 6).

The hatohery plantings in Sectioms B and C furnished 78 peroent
of the fishing in these seotions or about 3 1/2 times the wild eateh.
This heavy rate of stocking indueed a much highsr fishing intemsity
in these seotions than in wnplanted ones, yet one would expeet that a
largs preopertion of the anglers would eateh fish in the planted seotions,
Actually, about half of the fishing trips were wmsuccessful, snd limiting
the daily catch teo 5 trout instead of 15 trout had very little effect on
redusing the peroentages of umsuccessful anglers. Further reduotion of
the daily limit to 2 trout with stocking at LOO legal fish per acre per
yoar resulted in 36 percent of the fishing trips still wnsuccessful
(Tadle 6).

Table 6.~-Frequency of trout in daily eateh

Streanm seation, Number and Peroent of total fishing trips catshing the
regulations and species foll numbers of trout per fis tri

your planted 0 1 2 3 L 3'-':10 11.1
Seotion B 750 each ef

5 trout per day brook, trown
lm and rainbow 52.6 1905 906 8.0 )405 602 100 eee

1950 1,250 broock
1.000 reinbow h?os 1502 8.8 500 505 18,6 0.2 YY)
1”1 2.250 rainbow “707 1‘407 905 7.5 5o° 1505 0.1 sse
8ection € 750 ench of
15 trout per day brook, brown
10k9 and rainbow  49.1 17.9 189 6.8 5.0 1.8 L.8 1.7
1950 1,250 Wrook

1.000 rainbow h’,og lh.B 10.7 607 hos 509 803 509

2 trout per day
1”1 2,250 rainbow 56.3 16.3 lﬁ.ﬂ [« 7 S sse 'YX




Roturns from different spesiss compared

Plantings of rainbow trout and brook trout gave mmeh higher returms
to the fishermsn than did equal mumbers of browm itrout (Table 7). Returns
from individual plantings varied from 9.7 pereent te 7h.3 pereent. Flantings
mde in June and July of 1545, when water temperatures were high, resulted
in poor returns for all three species. During these hot weather perieds
mortality or predatiaon must have been high, although it was impossible to
£ind suffiolent mumbers of deed or dying fish to explain the wmaccountedi:
high less from these particular plantings. Movemsnt out of the planted area
was als0 oo slight to be an importeant faetor during hot weather, slthough
movement of the planted fish, besause of ulnl‘utog,_nrbolimd %o have
been the deminant reasen for lew returns of the plantings mads during
April of 1950 and 1951, "

Retwrns from plantings made in April of 1950 and 1951 are net sonsidered
ocmplote besause of the impossibility of centasting meny anglers who fished
outaide the research area and because of the demmstrated movement of these
plantings outside the ares,

The retwrns ef brook and rainbow trout planted wader optimm senditions
of wmator temperature and fishing pressure averaged better thu 50 per«m.
aN3 dengo for the 3,856 rainbew trout plantod‘ in 1951 (exeluding the

one planting deliberately made during oold weather) was better than 67
perecent (Table 7).

Rainbow trout also survived to suscessive seasans nsarly as wsll as
did brown trout, although in both instances these values were very smalli
(Table 3). The fact that the legal.sized hatghery trout grew less than
an ineh per year in the stream after planting minimised to a large extent
the walue of these overwinter recoveries,

Estimates of ths number of trout surviving from the ocpen-seasom plantings
~were nmade each September by use of electrefishing methods., This made



Teble T.~=Retwrns from individual plantings of legal-sized trout

from ‘the Figeon River,

Recoveries wmade during same seasan in which trout were plantsd,

Plenting date

Average maximum water
temperature for 7 days
following planting

Braok trout

Brown trout

Rainbow trout

date, in degrees F.

Number Percent
planted reoovered

Humber Percent
planted recovered

Fumber

Percent
planted resovered

April 28, 1949
May 25, 19Lg
June 29, 1949
July 27, 19L9
August 17, 1gl9

April 26, 1950
June 1, 1950
August 8, 1950

April 19, 1951
May 3, 1951
May 17, 1551
May 31, 1951
June 1, 1951
July 26, 1951
Avguat 9, 10951
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Table 8.=-Recoveries and survival of leogal-sized trout pleanted in the Pigeon River during open seasons

of 1949, 1950 and 1951.

Percent of total planted given in parentheses

Item Yoear and speciss of trout planted
1949 1950 1951

Brook Brown Rainbow Brook Reinbow Rainbow

Number planted 1,500 1,500 1,500 2,500 2,000 L,500

Number recovered during lst season 600 38, 671 1,237 1,076 2,677

(L0.0) (2546) (Lke7)  (L9e5) (53.8) (5945)

Estimated residual population, 1lst fall 80 L52 380 75 151 37

(543) (30.1) (25.3)  (3.0) (7.6) (8.3)

Number recovered during 2nd season 0 33 34 2 16 coo
(2.2) (2.3) (0.08) (0.8)

Estimated residual population, 2nd fall 0 31 2 0 L oo
(2.1) (0613) | ¢0.2)

Number recovered during %rd season (o} 1l 0 see oee eee

(0.07)
Estimated residual population, 3rd fall 0 L 0 ese ove 0oe

(0.27)
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possible an evaluastion of retumms from fall-planted fish (or, mors
oorrectly, fish remaining in the fall from spring and summer plantings).
Returns from these residual fall populations of brook, brown or rainbow
trout varied from 0,0 perceat to 10.6 percent, with brook trout never
exceeding 2,7 percent. One brown trout from an original planting of

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

Comparison of rate of reocovery of
tagged and fin-clipped fish

In June, 1950, and August, 1950, due to a shortage of jaw tags,
it was necessary to fin olip half of each planting. This afforded a
chance to evaluate returns from tagged and fin-cllipped fish, Separate
plantings were made (brook, spot planted; brook, scatter planted; rainbow,
spot; and rainbow, scatter)., In each planting half of the fish were
tagged, half fin olipped, Recoveries have been tabulated separately,

In all of the plantings, fin«clipped fish were recoversd more
readily by anglers than were tagged fish. This was especially apparent

during the first week (Table 9).

Movement following planting

An important factor that needs to be considered in the ochoice of
the species;of trout to be used for supplemental stocking is the
direction and degree of movement of these fish following planting,

Of the four experimental sections on the area, trout were stocked in
the center two sections only, permitting an estimation of movement in
aither direction. Alse, complete records of fishing effort in all

four sections made possible the computation of movement indexes based
on returns by anglers, When these indexes were compared for individual
plantings for all three species, it was readily apparent that there was

a decided tendenoy for the fish to remain in the immediate visinity of
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Table G.-=Comparison of rate of recovery of tagged and fin-clipped trout from
the Pigeon River

Species, planting date, Number of recoveries, Adjusted Chi-square
and method of planting tagged s fin elipped

TOTAL RECOVERIES FROM PLANTINGS

Rainbow trout

June 1, 1950
Spot 16l : 203 3493
Seatter 137 3 207 13.84
Brook trout
Jue 1, 1950
Spot 127 : 175 T.32
Scatter 101 ;s U5 752
Avgust 8, 1950
Spot 73 s 101 L.19
Scatter 77 s 80 0.02

RECOVERIES FIRST WEEK AFIER PLANTING

Rainbow trout

June 1, 1950 A
Spot 3L s 63 8,08
Scatter 36 3 85 19.04
Brook trout
June 1, 1950
Spot 104 s U 2429
Seatter Ly s+ 73 Lie3k
August 8, 1950
Spot Ly + 73 6,70

Seatter 29 31 U5 3.0k
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planting sites (Tables 10, 11 and 12). BExoeptions to this tendency
were noted in the plantings made in early April and are believed to
have bsen esscoiated with water temperstures,at thértime of planting,
The pronouneed downstream movement of both Qginbow trout and brook
trout planted in April, 1950, noted from angler recoveries, prompted a
repeat experiment in 1951 using reinbow trout only.

The data from angler recoveries were supplemented with electro=
fishing records obtained immedistely followin: the 1951 plantings
by the following procedure, The stream was divided into 200=yard
seotions starting from the downstream border of the area., Hatchery
fish were stocked on different dates at desisnated spots on the streem
and the hatchery trout captured by D.C. elestrofishing were recorded in
successive 200-yars sections, In this way the distribution of the
hatchery plantings was established on several dates following planting,
These data indicated an immsdiate downstream movement of the planted
fish when the tempersture at tims of plenting was less than 50° F,, but
very little movement when temperaturss at planting time were above
50° F. Data from the plantings of April 190 and May 3, 1951, only,
are prosonted on this basis (Table 13), . Subsequent plantings in 1951

exhibited movement to & degree similar to the May 3 planting,

Length of time plantings influence catoh

lepnl-sized brook, brown and rainbow trout, planted in a stroam
subjocted to heavy fishing pressure, contributed to the catch for a
reletively short time, Recoveries from plantings mede in the Pigeon
River for the past three yesars have been tabulated accordin:; to the
time spent in the stream after planting (Table Lij). Brook trout were
exploited the most readily; 96 percent of the recoveries were taken

during the first LO days of liberty. For brown trout and rainbow trout
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Table 10,--lovement of hatchery rainbow trout following planting in the
Pigeon River shown by anzling recoveries. Fishing sectious are sach
approximately 1.2 miles in length., Water temperatures given ars mean

maximm water temperatures for the seven days following eseh planting

Planting date ratar Direction and indax of movement

temperature pown 2  Down 1 No Up 1 Up 2

_ sections section wovement section sections
April 28, 1949 55 6 10 L2 0
L X K ) 0 63 2 5
9 20 36 0 cee
ee s LIB 3)4- 1l 0
April 26, 1950 L5 26 1, 1 0 ves
2% 16 19 0 con
eos Lo 11 1 0
coe 26 21 1 1
April 19, 1951 L2 16 L 2 0 dan
eece 50 3 1 0
Mey 3, 1951 55 17 8 56 6 voe
veo 6 52 1 0
May 17, 1951 62 15 8 63 5 0
.ns 2 57 0 0
May 25, 19L9 56 0 2 sl 0 osn
corn 10 L8 0 0
8 36 O eoe
oes 26 Ll 2 0
ey 31, 1951 61 8 5 59 3 ves
vee 0 56 1 2
June 1, 1950 65 ese 2 50 3 0
oo 3 58 6 2
0 2 L5 2 ove
3 6 65 L ese
June 1l, 1951 68 9 I 63 1 .se
see 0 L7 1 0
June 2¢ 9 19)4-9 75 eos 0 14.0 1l 0
0 5 21 0 (XX ]
July 26, 1951 72 2 L 33 2 cos
2 %5 1 0
July 27, 1949 75 0 7 L3 0 oot
oo 13 28 2 0
August 9, 1951 é5 6 9 33 3 oo
con 1 35 1 0
August 17, 1%9 71 0 12 55 5 vee
(XX 30 39 3 Q
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Table 1l,~-Movement of hatchery brown trout following planting in the Pigeon
River shown by angling recoveries. Fishing sections are each approximately
1.2 miles in length. Wabter temperatures ghwem are mean maximum
water temperatures for the seven days following each planting

Planting date Water Direetion and index of movement

temperatufe pon o0 pomn 1 o' Gpl Ve
sections seetlion movement section seotions

Ap!'il 28, 1%9 55 0 0 56 8 (XY
see 0 29 . 3
] 1 29 3 oee
eoe 18 26 L 0
May 25, 1949 56 - 0 0. %6 5
sse 0 25 2 2
0 9] 22 0 eece
[ X X ) 6 1} 3 2
June 29, 1%9 75 s00 0 52 3 2
7 L 17 2 soe
July 27, 194-9 Vi) 0 5 19 5 Y
ess 0 10 0 0
August 17, 1%9 71 0 0 39 0 YY)
L 11 1 0




Table 12.-=Movement of hatechery brook trout following planting in the Pigeom
River shown by angling recoveries, Fishing sections are each approximately
1.2 miles in length., Water temperatures given are mean maximum
water temperatures for the seven days following each planting

Planting date Water Direotion and index of movement

temperatuwre pown 2  Down 1 ¥o Bp 1 Up 2
sections section movement section seotions
Apr:ll 28’ 1%9 55 12 ‘4 52 0 see
' see 3 52 3 0
3 3 L5 3 ves
voe 2 39 0 3
April 26, 1950 L5 19 17 17 1 “ee
16 nl. ]5 2 oo
ces 32 11 2 0
cee 32 12 1 0
May 25, 1949 56 6 3 3l 0
ere 19 26 3 0
10 8 15 0 eee
coe 29 15 2 (v}
June 1, 1950 65 L L 39 1 coe
1 L 57 1 )
ece /1Y 22 I 3
coe 19 36 5 1
June 29, 19)49 (£ oee 7 12 5 0
| b b 5 2 e
July 27, 1949 75 34 12 15 0 Y
25 12 L 3
August 8 P 1950 72 6 5 1’4. 1 (YY)
L 7 %) 0 vee
vee 10 15 1 1l
6 16 2 0
A t 17, 199 71 13 9 83 5 ves
nene 5 & 18 o
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Table 13.-=Movement of hatchery rainbow trout following planting in the Pigeon
River, 1951, es evidenced by recoveries\/ with D.C. eleotrofishing. Water
temperature on April 19, 1951 was 43°® F.; on May 3, 1951, 54° F.

Planted between Stations L0 and L2 Planted between Stations 50 and 52
on April 19, 1951 on April 19, 1951
Stream markers Date of reoaptur!e Stream markers Date of recapture

in hundreds of - in hundreds of
yerds above April 20 Apri1 2, "“‘7“1 yurds above April 20 April 2 May 1

lower boundary | lower boundery
6l 0 ] ] &, ] 0 0
62 0 0 0. 62 0 0 0
60 ‘ 0 0 0 60 0 0 0
58 0 0 0, 58 0 1 0
ssﬁ 0 0 (I 553 0 0 0
0 0 0! 0 0 0
52 0 o o B¢y 1 0 0
50 0 0 0 | 50¢/ 1 0 0
L8 ] 0 0o L8 0 ] 0
L6 0 0 0o L6 0 0 0
LL 0 0 o - Lh 0 0 0
12¢y Aril19 Apeil23 Aril30 L2 Aril 19 April 23 April 30
Loty 3 0 0 L0 L 0 0
%8 L o 1 38 3 0 0
36 3 0 0 36 9 1 0
3l 2 1 0 3l 2 0 0
32 3 1 0 32 2 0 0
30 3 0 s 30 0 0 0
28 0 0 0 28 0 0 0
26 3 0 1 26 1 0 0
23 0 0 0 23 0 0 0
Planted between Stations 0 and L2 Planted between Stations 50 and 52
on May 3, 1951 on May 3, 1951
May Ly May 8 June 5 Moy Iy May 8 Jume 5
6l 1] 0 0 ey 0 0 0
62 0 o 0 62 0 0 1
60 0 0 1 60 o 0 0
58 0 0 0 58 0 0 L
56 0 0 0 56 0 0 0
5k 0 0 0 sly 0 2 3
52 0 o 0 5y 0 8 1
50 0 0 0 S0 13 L5 11
L8 0 0 0 L8 2 9 3
L6 0 0 0 w6 0 1 0
Ll May 3 May 7 Jumel L My 3 May 7 June b
a4 0 0 0 L2 .0 0 0
Loty 11 31 6 Lo 0 0 0
38 0 9 7 38 0 0 0
0 1 2 0 0 0
? 0 1 1 %ﬁ 0 0 0
2 0 1 0 2 0 0 0
0 0 1 0 0 0 0 0
a8 0 1 0 gg 0 0 0
B g % 3§ % I

N Recoveries ré;- . particuiar seetion are liﬁtod for the lower marker of that
section; e.g., recoveries made between markers KO and L2 are listed for marker

Lo, ete,

\‘/ Loeations of plantings; two asterisks on 4O and L2 mean that planting was made
between stations L0 and L2, ete.



Table 1lli,=-=Iength of time hatchery trout influence the catoch,

Only the recoveries frem plantings

made in April, May, and June are tabulated

Species Year Rumber Humber of trout caught in 20~day periods following planting date
planted planted 1st 2nd 3rd Lith 5th éth 7th
Brook 1949 900 300 L2 6 8 o o 0
1950 2,000 711 157 30 L 3 1 0
Brown 99 900 12L 97 39 21 10 8 1
Rainbow 149 900 25 115 55 34 10 13 é
1950 2,000 s 325 101 65 L5 22 11
1951 3,220 1,139 L52 220 9 L5 23 6
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these walues were Tl percent and 78 percent, respectively. Recoveries
past one winter were minimal for brown and rainbow trout and praetically
nonexistent for brook trout (Table 8). In all of the plantings there
was a considerable wnexplained loss and %his loss was greatest when
poor sonditions for exploitation by anglers prevalled over the initial

20 to LO days following planting,

Effeot of planting legal hatohery fish
en the cateh of wild fish

As a result of previous experiments in Miochigan inveolving plantings
of brook and rainbow trout, Bazzard and Shetter (1939) ooneluded that
planting legal-sized hatchery fish markedly inereased the catch of wild
fish. The cause and effect relationship sited was operative only for
individual species, 1.e,.,, plantings of brook trout would affeet the
catoh of wild brook trout and not of the other two spesies, ete, In a
later paper (1941) the same authors further limited the cause and
effeoct relationship deseribed above to those instances in which individual
plentings were at the rate of more than 160 legal trout per mile of
stream, because of the failure to demonstrate this result in plantings
in which the stocking rate was from 100 to 160 legal trout per mile,

The stocking program for the Pigeon River for 1949, 1950 and 1951,
in conjunoction with the permit system of fishing, afforded an opportunity
to evaluate the effeoet of plantings of hatohery trout upon the eatech of
wild trout. When fluotuations of the eatch per hour per angler of
hatchery fish were compasred to those of wild fish, without regard to
speeies planted or numbers in the individual plantings, no correlation
was apparent (Figure 2). Also, when the data from plantings of brook

trout at retes varying from 216 trout per mile to 431 trout per mile



Figure 2.--A comparison of the fishing quality of hatechery Wwrout
and wild trout in the Pigean River for 1949, 1950, and
1951.
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were analysed, no effect on the cateh of wild brook trout eould be
noted (Table 15). Nor can the views of Chamberlain (1943) that the
planting of hatohery trout proteots the wild fish be Justified on the
basis of our experiments, Planting hatchery trout inereased the
fishing pressure and this had a tendency to lower the catch per hour

for wild fish, but the total exploitation for the season remained

quite the same, It appeared, for the brook trout at least, that
comparatively few fishing trips materially reduced the numbers of

trout of legnl size, and that additional fishing trips were eonsequently

less sucdessful,
Fishing quality compared with type of lure used

In the Pigeon River three types of lure were used enough to
warrant separate tabulations., These were worms, spinner and worms,
and flies, All other balits and lures, or combinations of the three
listed above, were grouped into a fowrth eategory. Spinner and worms,
and worms, generally were more effective in eatching trout in the
Pigeon River than were flies or miscellansous baits (Table 16).
However, this was due almost entirely to the hatchery plantings ‘beeauso
of the marked superiority of flies in eatohing wild trout (Teble 17).
The question has been raised as to whether this difference in catchability
of wild trout and hatchery trout due to type of lure used is due to
the lure per se or due to a difference in angling ability of the indi-
viduals using the different baits. No record is possible of the number
of fish caught and released; although it is known that some fly fishermen
relensed sizeable numbers of hatchery trout and these trout were not
reeorded. A determination of this quéstion is not now possible with the

data at hand, but the faot remmins that flies or fly fishermen accounted

for a larger proPOétion of the native £ish caught from the Pi.son River
than did other baits,
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Table 15,==Effect of planting hatohery

trout in the Pigeon River, 1950\
431 trout per mile;

ook trout on the cateh of wild brook

and on August 8, 1950, at 216 trout per mile

Plantings made on April 26, 1950, at
on Jue 1, 1950, at 431 trout per mile,

/

Weekly Total Batohory fish _Wild fish
period hours Number Catch Number Cateh
fished eaught per oaught per
howr hour
April 29 - May 5 197.5 1 o.,01 0  0.00
¥ay 6 - 12 9l.5 15 0,16 5  0.05
May 13 - 19 319.5 1l 035 2 0.3
May 20 - 26 217.5 3, 0,16 5, 0,25
¥ay 27 - 31 372.5 17 0.05 Ly 0.2
Jue 1 -7 3340 353 1.06 3 0,10
Jume 8 - 1 3114.0 a  0.27 B 0,13
June 15 - 21 2li1.0 50 0.21 33 0.1
June 22 - 28 191.0 16 0.08 2 0.2
June 29 - July 5 279.0 11 0.0, 3% 0,13
July 6 - 12 150.5 2 0.01 28 0,19
July 13 - 19 149.0 3 0,02 10 0.07
July 20 - 26 74.0 1  0.01 9 0.12
July 27 = Augnst 2 92,0 1 6,01 5 0,65
August 3 = 7 67.5 6 0,00 15 0.22
August 8 - 1 231.5 178 0.77 19 0,08
August 15 - 21 5.5 L1 0.28 0 0.07
August 22 - 28 2345 5 0.9 17 0.07
August 29 - September L 221.5 29 0,13 26  0.12
September 5 - 10 97.0 1 o iU ok

\/ Cosfficient of sorrelaticn between eateh per howr of hatchnry fish and cateh per
hour of wild fish computed t0 De=«s0,12..

SRS
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Table 16.--A comparison of fishing quelity of wild and hatehery trout combined
with the type of lure used in the Pigecn River, seasons of 1G4S, 1950 and 1951

Iure Number of Catoh per hour Porcent fishing
used f:l;;:g Mean S?;?:d trips successful
gl
Worns ' 719 0.L40 0,026 L48.7
Flies 901 0.L4o 0,021 45.6
Worme and spinner 27 O.Lily 0,051 524
Other 32 0.36 0.032 Lz.0
1950
Worns 878 0.6l 0.02 h8.9
Flies 696 0.58 0,039 52.2
Worms and spinner 276 0.75 0,074 56.5
Other 310 0.53 0.060 Lo.0
1951
Worms 1,254 0.79 0,040 5343
Flies TR 0.57 0.03L 1i8.8
Worms aend spinner 527 0.60 0.05L Sliely

Other Lot 0.6l 0.056 L7.3
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Table 17.~-A comparisaen of the number of hatohery trout and wild
trout taken with different lures in the Pigeon River, seasons of 1949, 1950 and 1951

Iare Kumber of Number of trout caught per 100 wrips
used ‘:;’;p":@ Hatohery wild
9o
Worms 719 91 35
Flies 901 51 60
Spinner and worms 271 108 L5
Other 342 78 37
1950
Worns 878 116 37
Flies 696 68 86
Spinner and worms 276 159 53
Other 310 119 Lo
1951
Worns | 1,250 112 19
Flies 772 69 38
Spimmer and worms 327 9% 19

Other Lo? R 22
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