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Abstract

A permit system oreel census wa..sA in operation on L.8 miles of the
Figeon River during the season of 1950. Total fishing intensity in
1950 was 2,160 fishing trips compered with 2,233 in 16i9. The reoords
for both years indicate & relatively heavy use of this. pertion of the
siream, |

Fishing success in 1950 was comsiderably better th;n in 1649e This
was: attributed to more efficient utilization in 1950 of the 1,500
legal-sized trout planted in each of the two years. In both yesars,
about half of the fishing trips were unsuccessful.

There was no evidence to indicate that either fishing eslendars or
the barometer could be relied on in predieting fishing success. Ome of
the most important factors determining angling quality was the planting
of hatechery trout, Cold water in the spring (below 54° F.) appeared te

adversely affect fishing quality, as did warm water on dayé in whieh the

temperature rose to above 7L4° Fe



Fishing with worms was more popular than flies during the sarly
part and the latter pert of the season. Persons fishing with worms teok
more hatohery trout per trip than did persons fishing with flies. Fly
fishermen were more suscessful in eatching wild trout,

A ocomparison of the merits of spot planting and seetter planting
indicated little or no differences between the two ﬁothods.

In 1950, a relatively few fishing trips (or angle‘rs) acoounted for
& large properticn of the total cetch. In geﬁe’ral. the more skilled
fishermen go fishing more times than the lesser skilled ones. Fisherments
Iuck plays & minor role in determining success in trout fishing. “

Fishing success may be meintained at nearly any desired level by
planting legalesized trout frequently in apprepriate numbers, The catch
per hour of hatohery fish for the week June 1 to June 7, 1551, é.vei-aged
2.27 legal trout; 107 of 123 fishing trips (87 percent) were suscessful
in oatehing at least ome trout. This was the week following & planting
of 2,000 hatchery trout. Three weeks later, the oateh per hour of hateohery
fish was only O.40 legal trout; 42 pereent of the trips were successfule

Plantings of rainbow trout influenced the ecateh for longer periods
of time than did equal numbers of brook troute Overewinter recoveries of
browvn and rainbow trout averaged 243 pereent of 3,000 fish planted during
the previocus trout season. No brock »trout were recovered in 1950 from
1,500 fish planted during the 199 season.

Movement of hatebery treut following planting was slight, exeept for
one early season planting. A marked downstream movement of the April
planting osourred coincident with low water temperstures.

No relationship eould be demonstrated between planting large numbers
of hatchery trout and the eatech of wild trout in the stream, More infermtion
is desirable eoncerning eompetition for food a.nd spaee and their effests on

growth, condition and survival for a proper understending of trout pepue

lation dynamies.




Produetion of wild trout in the Lie8 miles of the Pigeon River
averaged Bo57 pounds per asere in 1950 compared with 8.41 pounds per acre
in 1949, In no inetenee did individusl production rates of the four sections
in 1950 differ by'more then 17 percent from the 1949 values. As te species,
brook trout predominate both in numbers and in total weight.
The brook trout population appears to be heavily exploited in come
perison to the brown trout in the Pigeon River. This is indiecated by
the smaller average size of the breck trout taken‘by anglers and by the
smaller number of legalesized fish remaining after the season has elosed.
The aversage trout fisherman cannot readily identify the three
spocies of trout ecmmonly fournd in Michigan. He believes that we are
not doing enough envirormental improvement, but is undecided about planting
more 1ega1-eized troute He favors higher license fees by & majority of

about 3 to 1.
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Intredustion

In April, 1949, the Pigeon -River frout Ressareh Area was established
on the site of the ¢ld Pigeon River Forest Headquarters, 13 miles east
of Vanderbilt in Otsego County. In this area, & series of lakes suitable
for troi:t and lio8 miles of the Pigeon River make possible detailed studies
of the management of the three spscies of trout common to Michigan. The
present report deals prineipally with the results of the second annual
oereel census taken on the stream in connection with the permit system of
fishing in the area. A report covering the analysis of fishing results
of ths lakes will be embodied in the study of the fertilization experiments
on these lakes being wndertaken by Mr, Howard A. Tanner under the supere
vizion of Dr. Robert C, Ball.

Fishing regulations for the different fishing sections (A4, B, G,
and D) of the 4.8 miles of the Pigeon River (Table 1) remained unchanged
from the sesson of 1949. Sections A and B had a Setrout daily limit;
sections ¢ and D had the l5wtrout daily limit in general effect in trout

streams in Michigan. The minimum size limit remained at 7 inches for
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Table l.--Morphometry of the experimental portion of the Pigeon River, Survey of l9h§.5oi

3o
e

Section Section Seation Section el

Ttem A B ¢ D Total -
Isngth =« miles 1.3 1,19 1,13 1,18 L.80
kverage width - feet L5 L ko ho n
Area - acres 7.lé 5490 5639 5665 211,10

Gradient =« feet / \ | |

Per section 12,61 11,34 13,72 9497 Lé.Th
Por mile 9.63 953 12420 7469 9.7Th

Porcont 0.18 0.18 0.23} a. 15 0.18
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both the 1949 and 1950 seasons on all sections. No fish were planted
in Beetions A and D; equal numbers of the trout planted were distributed
between the two middle sections, B and C (Figure 1). This poliey is the
same as that of 1949 and permits an evaluation of the emount of movement
of the hatohery fish following planting,

The permit system type of oreel census was operated om the experie
mental waters during the past two seasons (1949 and 1950). Each
fisherman desiring to fish a particular pertion of the stream was
reguired to register at a centrallyelocated checking station and obtain
& daily permit, At the olose of fishing in that particular section of
the stream, he was required to return his permit to the cheoking statien
and report his fishing success. No charge was made for a permit and s
person eould fish in as many sections of the streoam as he wishsd. Permits
were issued at any time of the day or night. Violations of the special
reguletions were very few and minor, having little effeot on the results:
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Fishini_Intensig

During the trout season of 1950 (April 29 to September 10, inclusive)

2;,160 fishing trips wore made in the experimental portion of the Pigeon
River. These fishing trips emounted to 6,195 hours of fishing (2,87 hours
per trip), which is equivalent to 1,291 hours of fishing per mile of
stream or 257 hours per aore (Table 2), The two sections that were stocked
with hatehery fish acoounted for about twoethirds of the fishing effort.

The entire pattern of fishing intensity on the different sections
of the Pigeon River in 1950 was very similar to that in 1949, Totel
Pishing was sbout 3 percent less in 1950, The bulk of the Pishing trips:
were made on week ends and holidays, with Séturdaﬁ and Sundays alcne
acoounting for LB percent of the fishing trips. dJuly and August
averaged fewer fishermen per day then dié May, Jume and Septsmber (Teble
3)e The colé weather on opening week end had such an adverse effect on
fishing quality in the stresm (101 fishing trips produced only 2 fish)
thet many fishermen chose to fish in the pdtehole lakes where limit
cateches of 5 trout were ecmmon.

The 2,160 fishing trips were made by 1,199 individuel fishermen,
About twoethirds of the anglers fished only once in the Pigeon River
during the seeson and 96 percent made lese than 6 fishing trips on this
portion of the stream, Only one person in & hundred fished there 10
tizes or more during the season (Table Li).

Residence of lers:

The residence of anglers fishing the Pigeor River in 1G50 has been
tobulated both as to the number of fishing trips and by individwals
(Tebles 5 and é). The distribution of the anglers sccording to
residence follows the distribution of the population of the state teo
a large extent; large numbers of fishermen eeme from areas of high

population density (Table 7). An exception to this trend is noted for
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Table 2e«Ceneral results of fishing, Pigeon River, seeson of 1550

Section

Tham Seation Ssctien Section Total
: A B e D

Number of fishing trips 333 81, 616 397 2,160
Number of hours fished 898 2,130,5 1,890 1,276 .5 6,195
 Percent of total hours U5 2k 3045 20.6
Number of trout taken

Hatchery 201 1,000 905 ﬁz 2,303

Wild 123 251 hee : 1,190
Funber of trout per .

successful fishing trip 2.8 30l Leo 2,8 343
Number of fishing trips suecessful 153 430 325 6L 1,072

Percent successful L5.9 52.8 52.8 hi.3 Lo.6
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Table 3.-cDistribution of angling pressure throughout the season, Pigeon River, 1950

Number of v Kumber of Average fishing
Week of sesson fishing trips Peried fishing trips trips per day
April 29 o May 5 1N April 2930 101
lay 6 - Mey 12 63 May le31 570 18
Yoy 13 = May 19 5L June le30 536 18
May 20 o Moy 26 127 July le31 396 13
¥ay 27 w June 2 230y  August 131 390 13
June 3 @ June 9 166 September lwlC 167 17
June 10 = June 16 1zl
June 17 = June 23 123
June 2l « June 30 96
July 1 » July 7 175v
July 8 = July 1 oy |
July 15 = July 21 83
July 22 « July 28 55 I
July 29 « August b 56 '
August 5 - August 11 106
Angust 12 « August 18 10l
August 19 - August 25 123 §
August 26 » September 1 71
September 2 = September 8 128v/
September 9 = September 10 2
Total 2,160

\q/:meludas opening week end, Decoration Day, Fourth of July, and labor Day, respectively.



Table Lewe=Distribution of the number of fishing trips per angler, Pigeon River, 1950

Bumber of Number of Percent of Cunulative percent
fishing #rips anglers total anglers of total anglers

1l 815 68.0 68,0

2 181 1561 831

3 86 Te2 9042

L 16 348 el

5 25 2.1 96.2

6 11 0.9

7 8 0.7

8 6 0.5

9 8 0.7

10 1 Cel 99.0

11 L 043

12 3 03

w ces eoe

11} 1 0.l

15 e 0.2

19 1 Oel
21 1 Oel




Table S.e«Rosidence of anglers fishing Pigeon River in 1950,

Tabulated by fishiag trips.

Population of Humber of County of Population of Number of

County of county in fishing residence county in fishing
residence thousands trips thousands trips
Allegan L2 L Ottawa 60 5
Alpens. 21 11 Presque Isle 12 12
Antrim 11 2 Roseommon L 38
Barry 23 1 Saginaw 130 L6
Bay 75 80 8t., Clair 76 6
Benszie 8 3 St, Joseph 32 1
Berrien 8 1 Shiawassee n 36
Branch 26 2D Tuscola 36 ik
Calhoun al, 25 Washtenaw 81 73
Charlevoix 13 5 Wayne 2,015 451
Cheboygan U 32 Wexford 18 2
Chippewa 28 2
Clare 9 6
Clinton 27 6 State of Nuxber of
Crawford In 3 residence £is trips
Baton 3l L
Ermet 16 7 Ohio 0
Genssoe 228 139 Ilinocis 10
Gladwin 9 11 Californise i
Grand Traverse 23 16 New York 8
Gratiot 32 2 Permsylvania 19
Hillsdale 29 23 Oklahoma 2
Inghem 130 11 W. Virginie L
Ionia 36 1 Virginis 1
Isabells 26 é6 Wisconsin 1 |
Jackson 93 15 Tndians 6 |
Kalsmazco 100 12 Texas 1l |
Kent 2L 33 Georgia 1 |
lapeer 32 10 Minnesota 1 :
leelenau 8 1 Tennessee e
Lonewse 53 2
Livingston 2l 7
Macaorb 107 1 Manitoba 1
Mecosta 17 20
Midland 27 35
Monroe 59 Ly
Montealm 29 15
Montmorency L 6
Muskegon 95 26
Newaygo 19 L
Qakland ash, U2
Cceans 15 Iii'

emaw 9
o 6 331

Otsego
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* Table 6,-~Residence of anglers fishing Pigeon Rivsr in 1950, Tabulated by individual anglers.

Population of Population of
county ia Number of county in Number of

County thousands fisheruen County thousands Pishermen
Allegan L2 L Shiawassee L. 16
Alpena 21 6 Tuscola 36 8
Antrim 11 1 Washtenaw 81 25
Barry 23 1 Wayne 2,015 259
Bay 75 L5 Wexford 18 1
Benzis 8 1
Berrien 89 1 Sub-total = 1,091 (91 percent)
Branch 11
Calhoun ok 19
Charlevoix 13 5 Number of
Cheboygan 1, 26 State fishermen
Chippewa 28 2 — —
Clare 9 3 Ohio 66
Clinton 27 5 Illinois 8
Crawford h 3 California L
Eaton 3l 2 New York 5
Emmet 16 5 Pemsylwenie 7
Genesaa 228 89 Cklahoms, 3
Gladwin 9 2 W. Virginia 2
Grand Traverss 23 11 Wisgconsin )
Gratiot 32 2 Indiansa 5
Hillsdale 29 10 Texas o |
Ingham 130 69 Georgia 1
Tonia 36 X Virginia 1
Isabella 26 3 Minnesota 1
Jackson 93 b 1) Tennessee 2
Kalamazoo 100 9
Kent 2}46 29 Manitoba 1
Iapser 32 )
Iselanan 8 1 Sub=total = 108 (9: percent)
Ienawes 53 3 : -
Iivingston 21 5
Mesomb 107 kY
Mecosta 17 13 Total 1,199
Midland 27 25
Monroe 59 13
Montealm 29 9
Montmorenoy L 5
Muskegon 95 16
Newaygo 19 2
Oakland 25l; ’ 90
Ocseans 15 L
Ogemaw 9 . 1
Otsege é 119
Ottawa 60 5
Prosque Isle 12 12
Roscommon L 13
Saginaw 130 32
St. Clair 76 L

St. Joseph 32 1
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Table 7.esNumber and percent of total fishing trips eoming frem
major population esnters in Michigan, Pigeon River, 1949 & 1950

1gLo 1950
Population Number of Peroent Number of Percent
of ecomty fishing of fishing of
County in thousands trips $otal trips total
Wayne 2,015 517 23,1 451 2049
Oakland 25l 111 5.0 U2 6.6
Geneses . 228 15, 649 139 boly
Tngham 130 113 5el 110 5el
Kent 246 L3 1.9 33 15
Calhoun 9 13 0.6 25 1.2
100 39 1.7 12 0.6

Kalamagoo
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counties lying on the western side of the state (Relamazoo, Kent, and
Calhoun). The pattern of major trunk highways apparently defemines

to some erbént the distribution of anglers from eities such as Grand
Rapids, Kalamazoo and Battle Creek. This also eould explain the
preponderance of Ohioc fishermen mong’ oat-éi‘.-sta.‘m anglers compared with
the few anglers coming from Indiana and I)linois.

As was noted in 1949, the counties immediately adjacent to Otsege
County were represented by relatively few anglers (Table 8). The ready
accessibility of trout streams in most of these ecountiss provideé fishing
for the residents without having to look elsewhere. This also applies to

residents of the Upper Peninsuls of Michigan.

Indices of Fishing Quality

The index of fishing quality used in this report is based on the
oatoh;per-hour-per-angler as deseribed in Institute for Fisheries Resgsarch
Report No. 1250. The statistical tools employed have been limited to
the mean, the standard error of the msan and the tetest for determining
the significanece of differences between means. All the fishing trips have
- been used in the computatiocn of these statj.stics, oven though the inelus:loh
of the unsueccessful trips maintainsg a highly skewed distribution of catohe
por-hour-per-angler-valuss,

An additicnal index of fishing quality used in this répor’b is the
pefc@nt of fishermen who were successful in estching at least one legal
trout; i.e., the successful fishing trips. The se figures are uswally
given in eonjunction with the mean eatsh per hour.

The Effect of Barometric Pressure on Fishing Qaalitl

The popular notion that fiehing is affected by changes in the barometriec
pressure was exsmined again by means of records obtained im 1950, For

trout fishing on the Pigeon River, individual days were classified as to
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Table 8,e=Number of anglers fishing Pigeon River from Otsego County Area, 1950

Number of

fishing
County trips
Otsego 331
Cheboygan 32
Presque Isle 12
Emmet 7
Montmoreney 7
Cherlevoix 5
Antrim 5
Crawford 3
Kalkaska 0
Oscoda 0
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falling barometer (33 days in which barometric pressure foll more than
0.1 mn.v_mercury), i'ising barcmeter (32 days) and steady barometer -

(70 aays). 4All fishing trips were oombined in each category and their
fishing statisties compared (Table 9)s In 1950, the eatch per hour for
both rising and falling.eategbries was better than for days in which

the berometer was steady. Likewise, the percent of suocessful anglers
was higher for rising and fé.lling days than for steady days. In comparing
these data with what we observed in 1949 we find that the results are
eontradietorys in 1949, fishing was better when the ba.rometer‘uas: steady.
Tn neither year were we &ble to demonstrate any difference in catoh per

hour between a rising barometer and a falling barometer. Before drawing :

 any conolusions coneerning the relationship betwsen barometrie pressure

can be shown to exert a tremendous offect on engling success. Ome of

these is the occurrencs of a large planting of hatchery trouts Another
possibls factor is low weter temperatures which were soincident with poor
fishing. A more detailed account of these will be given in & later gsection
but saome of the date are presented here to partially explain the results

of the tabulations on barometric pressurs. If we comsider the distribution
of angling days classified as to barometric pressure in the light of the

ehanges and fishing qualify, it seems wise to consider other factors which
|
pattern of fishing quality as influenced by hatchery plantings and cold |
|
|

weather, we find that there je little probability that changes in barometric

pressure had much to do with determining angler suscess (Table 10). For
instance, only 23 percent of the days when the barcmeter was staady
ooourrsd during periods when fishing wes better than average. For rising

and falling barometer, these percentages wers Il end 39, respectivelye.



Toble Js=~Relationship between chenge in atmospherie pressure an&

fishing quelity, Pigeon River, 1950

Number of Stendard Percent
Number of fishing error of fishing trips

Item days trips Mean mean successful
Steady barometer 70 1,098 0455 04035 Ls.2

(less than Oel mm.

chenge in 2l hours.)
Rising berameter 32 508 0.68 0047 55e7
Felling barometer 33 sol . 0.76 0.051 5249

Rising vs. steady

DifPerence of means = 013
Stendard error of difference = 0.059

t =22 = 97%
Felling vs. steady

Difference of means = 0.5
Standard error of difference = 0.062

t = 241 = 98%
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Teble 10.«=Predietion of angling success by barometer eompared with

pattern of fishing quality as determined by other factors.

Porcentage of days falling withian
different periods in column 1,

¥oan Barcmster Barometer Barometer
Period cateh per hour steady rising falling
April 29 « May 11 (cold weather 0.02 7 9 15
with heavy
planting)
May 12 = May 31 (No planting) 0458 16 16 12
June 1 = June 21 (3 weeks following lek8 9 25 21
heevy planting)
June 22 - August 7 (No planting) 032 Lo 28 31
August 8 - August 28 (3 weeks 0463 1 16 18
fellewing
light planting)
August 29 = September 10 (No 0438 ' U, 3 3
planting)
: 23 percent Ll pereent 39 percent
of days of days of days
above ebove above

average . aversge. average.
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The Effect of Lunar Cycles on Angling Quality

In & discussion concerning the effects of the full moon on rainbow
trout fishing, Mottley (1938, pege 212) statess ®No doubt the belief
that the moon has an effect on the fishing has ‘been berrowed froam
parine fishermen. In the sea, however, the situstion may be related
to the effect of the tides, which are definitely associated with the
phases of the moon. In fresh water, no such explanation is possi.ble."v
However, most anglers are aware of fishing calendars besed on lunar
cycles that claim to prediet angling sumecess. Sueh & calendar is
distributed by the Shakespeare Company under ‘the authority of Joe
Godfrey. This calendar 1ists the deys as either best, good, or fair,
From a fishing tackle manufacturer's viewpoint, naturally there are mo
bad days to go fishing.

The predietions of this celendar were tested with the data
svailable for both the 15li9 and 1950 seasons. In 1650, trout fishing
in the Pigeon River was better on the fair days than it was on the
best days (Table 11). In 1949, no significant differences were
observed between the’ best and fair days. Before drawing any oconoclusions
econcerning the possible csuse and effect relationship between lunar
eyeles and fishing quality we should ccnsider other factors which are
known to exert & noticeable effect on angling sucoess, such as
mentioned in the preceding section. If we superimpose the distribution
of angling deys predicted as best, good and fair on the pettern of
£ishing quality as influenced by cold temperatures and hatohery plantings

(Teble 12), we find there is also 1ittle probability that lunar cycles

\yMottley, C. MeC., 1938 )
Does the full moon affect reinbow trout fishing?, Trans. Amer.

Fish. E_O_go Vol. 67 (1957), FPe 212-21h0
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Table 1l,~~Peleationship between fishing quality end phase of the moon, Pigeon Riwver, 1950.

Humber Number of ¥ean Standard Percent
of fisbing catch per error of fishing trips.
Ttem deys trips hour meen sucoessful
Joe Godfrey's Guide
Best cays 38 62 0.52 - 0,049 38.6
Good days 75 1,184 065 0,033 5247
Fair days 22 33l 0.71 0,056 59.9
Best vs, good Best vs, fair Good vs. fair
t = 242 t = 2,6 t = 0,9

97% 99% 63%
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Teble 12.-«Prediction of angling success by fishing eslendsrs

compared with pattern of fishing quelity as determined by other factors.

Percentage of days falling within

¥ean different pericds in eoclumn 1,
osteh
Period per hour Best days Good days Fair days
April 29 o May 11 (cold weather with 0,02 18 8 0
heavy planting)
May 12 = May 31 (No planting) 0458 11 15 23
June 1 w-June 21 (3 weeks following 148 8 17 23
heavy planting)
June 22 = August 7 (No planting) 0e32 L2 2L 23
August 8 - August 28 (3 weeks following 0,63 13 15 23
light planting)
August 29 - September 10 (No planting) 038 8 11 8
. 21 percent 32 percent L6 percent
of days of days of days
above above above
average. average . average.




u-20-

had much to do with determining angler suceess. For instance, 60 percent
of what should have been the best days,according ’éob the elendar, fell
during the periods of poor angling quality (0+02 and 0.32), and only 21
pereent of the best days fell within the periods of good angling quality
(0463 end 1448). For the fair days, only 23 percent fell within periods

of poor angling and 46 percent were ineluded in periods of good angling,

Flies vs, Worms in Trout Fishing

The angling quality has also been compared with the different types
of lure used, The three principal categories, worms, flies and spimner
with worms were numerocus enough to justify separate tabulations. In the
mlscellaneous classification are included lures such as that popular
wooden plug the Flatfish, minnows, grgsshcppers, spinners or other eccmbinations
Aof different types of lures such as flies and worms. Spinners with worms
gocmed to be a little more effective in taking fish than the other baits
used., There was little difference between the other types (Table 13).

Some idea of the seasonal ckanges in the type of lure used was gained
by tebulating results by Seweek intervals (Table 1l4). Worms predominate in
the fishing early in the seeson and again late in the season whils flies
are more in use during June and July. The effectiveness of different types:
of bait in taking heatchery fish or wild fish was tebulated, since from casual
observation it appeared that worm fishermen were catching predominantly the
hatehery fish (Teble 15). This observation wes substantiated by the fishing
recrods and indicates that either the hatchery fish are essier to catch
with worms then they are with flies or that fly fishermen caught and
released more hetchery fish than did the worm fishermen. No accurate
accounting was possible of the mumber of legal sized trout cavght and

released by fishermen; the records indicate only those fish that were kept

by the anglers.
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Table l3.-uRolationship between type of lure used and fishing quality, Pigeon River, 1950.

Rumber of Mean Standard Percent

fisking eatch per error of fishing trips
Type of lure trips hour mean successful
Worns ‘ 87& 0.61’[. . 000,42 ‘-I-809
Flies 696 058 04039 52.2
Worms & spinner 276 0.75 0.07h 5645
Miscellaneous 310 0453 0,060 40.0

Probebility that means are different

Worms Flies Spinner
worms

Flies 8y
Spinner & worms 81 95

Miscellaneous 87 5 98
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Table lli.~<Ratic between numbers of fishing trips of different types of lure used, Pigeon River,

1950.
H5-week period Type of lure used
, Spi
Worms Flies &pwnngmerﬁ Miscellaneocus
.A;_oril 29 w June 2 ).I..69 1.81 20% 1,00
June 3 « July 7 2.94 3453 1,00 1,32
July 8 « August 11 8.9% 11.42 1.00 450
August 12 « September 10 523 3.63 1.00 2,03

Season total ' 3,18 2,52  1.00 1.12




Table 15.,-<Relationship beotween number of hatechery trout and wild

- trout taken and the type of lure used, Pigeon River, 1950

Number of fish saught per 100 trips

Bumber of
Iype of lure used . Pishing trips Hatohery Wild
Worus 878 116 27
Flies 696 68 86
Spinners & worms 276 | 159 53
Miscellaneous 310 119 Lo

Total 106 55
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Fishing Quality and Temperature of the Water

Portions of the Pigeon River would be elassified by some biologists
as marginal trout water because of the rather high summer water tempere
atures. In June, July and August the water often goes above 70° F, and
occasicnslly reaches 80° F. The relationship of high water temperetures
to the demsity of trout populations is .being investigated by Norman G.
Benson as part of a dcotoral problem. However, some information on the
effects of high water temperstures on fishing guality is aveilable and
will be discussed at the present time.

On & basis of the ISLO records (I.F.R. Report No. 1250), it was
steted thet there was a slump in fishing quality in late June, July and
early August, apparently caused by high water temperatures. During this
period, the daily meximum water temperatures were consistently over 70° F.
Before and after this pericd, temperatures were somewhat lower. All
fishing records for the period April 3@ to June 20 were grouped together,
likewise for the periods Jume 21 to August 15 and August 16 to September
11, Detsils concerning the ecatch per howr end water temperatures for
these periods are given jin Institute for Fisheries Research Report No.
1250.

In 1950, the individual days were classified into four cetegeries
on & basis of the meximum water tempersture recorded for that day, and
fishing records were tabulated accordingly (Teble 16). The four
categories were as followss

(1) Days in which the meximum water temperature did not excesd
gli* ¥, These were confined to the first 13 deys of the season.

(2) Maximum daily water temperatures from 55° F. to 68% F.

jnclusive. A total of 66 days; 20 in May, 13 in June, 9 in July, 16 in

August and 10 in Septembere.



Temperatures were recorded near the upper end of Section EB.
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Table 16.==Daily water temperature records of Pigeon River, April 20 = September 10, 1550,

Maximum Minimwm Maximm Minimum Max imum Minimum
water water water water water water
Dater ‘temp. tempe Date Yenmp. temp. Date temp. temp.
April 29 L2 %6 June 18 67 sk August 7 T2 58
30 L2 39 19 6L 5l 8 75 62
¥ay 1 Lé %8 20 b2 5l 9 72 61
2 Lé %8 21 67 sl 10 72 59
i L5 37 ez 68 52 11 72 59
L2 39 23 T2 58 12 70 56
5 L9 L2 2l h 63 13 T2 55
é 5L L5 25 78 éL, U 72 56
7 51 L3 26 79 é5 15 71 57
8 51 L2 27 77 61 16 72 59
9 L6 L2 28 70 56 17 72 59
10 L5 L3 29 70 57 18 72 58
11 50 L3 30 70 59 19 70 58
12 55 L3 July 1 66 5 20 68 5L
13 58 L7 2 66 56 21 67 53
I 61 L9 3 60 56 22 6l 52
15 61 50 L éL 55 23 65 53
16 62 51 5 éL 58 2L, éL 55
17 62 50 6 65 56 25 69 56
19 59 48 ' s y
20 63 L7 9 Tk 60 28 6L %
21 65 50 10 75 60 29 60 55
22 65 52 175 61 30 . .
o 65 53 12 76 62 31 58 50
2{: 66 5 13 75 63 September 1 63 56
25 65 55 H 68 62 2 65 55
26 66 57 15 éL 56 E 6L 5l
27 68 55 16 70 56 59 51
28 67 sl 17 71 59 5 61 51
29 6l L8 18 71 60 6 63 52
30 6l 53 19 3 60 7 65 58
31 67 5 20 65 22 g éL 53
J 1 6 21 70 ) _ e os
une : 62 22 o0 72 58 10 6L 5L
3 60 52 23 Th 29
L 6y 50 oy, 73 60
5 65 53 29 70 60
6 66 56 26 73 61
7 68 % 27 L 60
g8 68 60 28 76 60
9 7% 63 29 75 62
10 h 62 30 77 63
1 72 58 113 63
12 9 57 August 1 67 60
13 7L 58 2 oL 61
1)2 72 60 3 62 51
15 b 59 hooel 99
16 70 é2 5 65 55
17 T2 57 6 70 55
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(3) Days in which maximum water temperatures wers from 69° F.
to 74 P. inclusive. A %otal of 42 days, 13 in June, 15 in July and
1 in August. 7

(b) Days in which maximum water temperatures were fram 75° F.
$0 79° F. inclusive. A total of 12 days, ki in Jume, 7 in July and
1 in August, ' '

The mean ocatoh per hour was then computed for each of these classie
fieaﬁons, both for wild fish and for wild and hatchery fish sombined.
Fishing quality was much lower for the eold spring period of 1950, when
water temperatures did not exceed 54* Fe The wild fish also showed a
disinolination to bite when water temperatﬁres excoeded 7&’ Fe, although
this effect could not be demonstrated for the hatohery fish for the 1950
date (Table 17).

The apparent contradietion between the 1949 data and the 1950 data
was resolved by re~examining the 1949 data en a daily basis as deseribed
above. When compared in this mammer, there appears to be no sorrelation
betweon warm days, as measured by the daily maximum water temperature and
catch per hour wntil water temperatures exceed 7h® F, For the 1949 data,
both the hatohery fish and wild fish were disinterested in angler'!s lures
when daily maximum water temperatures exceeded 7h* F. (Table 18),

The slump in fishing observed in 1949 in the middle of the season was
also duplieated in 1950, This midswmer decline in fishing in 1950 is
attributed to three probabie oausess (1) The lack of hatohery plantings
during this period and the resultant lack of stimulation of the catch dus
to the plantings (Pable 19 and Figwre 2); (2) a decline in availability
of the legal-sized wild fish through a high'rate of exploitation and a
slackening of growth rate; and (3) effects of high water temperatures

on feeding activity of the fish since most of the hot days ocour during

this period,
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Table 17.«eRelationship between catoch per hour and water temperature, Pigeon River, 1950.

Wild and Hatchery Fish Gombined

' Number of Number of Mean catch Value Percent
Temperature classification days fishing trips  per hour of "t" gusgessful

Deily maximum water temperature.

5h® F or below 13 170 002 - Le7
55° to 68° 68 1,278 0.67 - 55,9
69° to Th* L2 570 0465) - 5547
75° o 79° 2 1 0.733 .... Jpe - hoed

Wild Fish Only

sl® or below 13 - 170 0401 - 2.4
55¢ %o 68% 68 1,278 0,19 - 30:0
69 te 7he L2 570 0421) - 30,8

12 L2 S 19,0

75° %o 79°
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Table 184<sRolationship between catch per hour and water temperature, Pigeon River, 1949

Wild and Hatchery Fish Combined

_ Number  Number of  Mean catch  Value Percent
Temperature classification -of -days fishing trips per hour of "t susccessful
Daily maximum water temperature
51° F or below 0 ' - - - -
55° to 68° ko 87k - 0o - 51.9
69° to Th* 60 820 0.li1) - k743
Yoeesaae95
75° to 80° 15 a2l 0.28) - 31.8
Wild Fish Only
51. or belew 0 - - - -
52° to 68° ) 874 0.15 - 27.5
to 7h* 60 o 820 0.19) - 2844
69° to 7h | S
164

75° to 80° 15 21, 0.09) -
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Table 19.e-Relationship between time of planting and eatoh per hour of

hatchery fish, Pigeon River for Sectiems B and C cambined.

19k9 1950 |
Number of Mean eatsh HNumber of Mean catech
fishing Percent per hour fishing Peroent por hour
Period trips  successful (all species) Peoried trips susccessful (all spooios)
April 28, 19hoe/ April aé, 1950v/
April 30 - May 6 198 3343 0430 April 29 - May 5 87 1.1 0401
May 7 = 13 79 L8.1 0438 ¥ay 6 - 12 L2 16.7 0.17
May 1l - 20 81 3heb 0.21 May 13 = 19 89 61,8 0.50
| May 27 « 31 117 3245 0.21
May 25, 1oLow/
May 25 = 31 180 52,8 o5 ume 1, 1950
June 1 « 7 52 h8.1 033 Jute 1 -7 123 8740 2427
June 8 = 1} 56 5346 0.37 June 8 - 1 112 71k 1434
June 15 « 21 105 3940 0.26 June 15 - 21 76 6741 0465
June 22 « 28 é0 20,0 0,08 June 22 - 28 76 Lh2.1 0.0
June 29 - July 5 1(;7 gg.‘g g:g{
J , 1 July 6 - 12 0 . :
m 29 9&1}# dJuly 13 « 19 - 54 204 009
June 29 « July 5 115 3547 0.28 July 20 « 26 26 19.2 0,13
July 6 - 12 80 28,8 015 July 27 - August 2 33 1842 0011
July 13 « 19 38 237 0.09 August 3 = 7 25 28,0 0.18
July 20 - 26 35 17.1 0408
August 8, 12§0V
July 27, 194N/ August 8 = 14 ga 553.2 g.gg
Jul Aungust 2 71 254 0.29 August 15 « 21 3 9 .
Augisi?B ;s o l?;o 375 0.18 August 22 - 22 N ;g Ié:;g g.ig
- 28.8 G.J.B August 9-Sep < =fe .
August 10 - 16 * September 5 = Io 37 L342 0.29
_xust 17: lglw . .
August 17 « 23 78 6li.1 0,80
August 2l = 30 67 n.8 0434
August 31 = Sept. 6 122 5146 0.37
September 7 e 11 = L2 5040 0ol
All Plantings i
1st week &2 k2.1 0els0
z:d week 318 Lo.6 0.28
3rd week 39 n.s 0.27

\y/ Planting dates.
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In 1949, despite equal plantings of hatchery fish in each month of
the seasozi, the deslins in fishing quality appeared coineident with a
vory poor showing of the two plantings made on June 29 and July 27. A
possible explanation of the poor survival and réoovery of these two
plantings is suggested by the extremely high water temperatures following

the Juns and July plantings of 1949 campared with the other plantings

mades

Planting date Maximum water temperatures for subsequent days
spril 28, 1949 ¥o data (temperstures from May 11 in 50's)
May 25, 1949 58, 5, 52, 52, 56, 59 o
June 29, 1949 73, Ths Ths 75, T8, 76

July 27, 1949 79, 795 80, 79, 19, 69

August 17, 1949 735 70, 72, 70, 69, 70

April 26, 1950 43, b, W1, k2, k2, 4

Juse 1, 1950 67, 66, 60, 6k, 65, 66

Bugust 8, 1950 - T5, T2, T2, T2, 70, T2

It appears from the foregoing diseussion that stream temperatures
below 55° F. may inhibit the feeding esctivity of fish to & marked degree.
It is also indicated that a similar effect may result at extremely high
temperatures although the data obtained from the Pigeon River dui'ing
1949 and 1950 suggest that maximum daily water temperatures may reach
70° to 74° F. for many days at & time without any appreciable effect
on the mean oat_oh per hour for those days. In the Pigeon River, the
deily fluetuatien in temperature during the hot part of the smef
averages about 1l degrees, which provides a relatively cool period

(night and early morning) for each 2l hours.
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Comparison of Pla.ntilgs Resord

Plentings of hatehery trout made during the season of 1950 made
possible further evaluation of the merits of spot planting and scatter
plantins. The numbers in individual plantings in 1950 were inoreased |
somewhat over those of 1949 but the total number of fish planted remained
the same for the season (Table 20). In several different approaches to
the subjeet, cemparisons' between épat—a.nd seatter plantings indicated
1little difference in results from the two methods (Table 21)., Of the
number of suscessful fishing trips recorded, spot pianted fish ocontributed
to h.éé, scatter planted fish Lli5. Of the number of different fishermen
benefitting, scatter vplanta‘ exceeded spot plants 283 to 275, Comparing
total fish recovered, spot plants were better than scatter plants 1,049
to 933. There was little difference between the two methods as to the
number of fish taken per suocessful trip; spot planted fish averaged
2426, scatter planted fish averaged 2.1ls Comparing the total number
of days of the season in which fish from the two planting methods were
caught by fishermen, spot plants contributed oa 186 days, seatter plants
on 185 days. Some additional observations made on the area may explain
in part the little differences noted between the two methods. The fishing
‘ares of the stresm which was planted is easily aeccessible at many points,
It would seem logical that, even though the fish were evenly dispersed
over the entire stream in scatter planting, many fishermen could readily
fish over them. Also, fish planted im a group tended to disperse rather
quickly over adjacent portions of the stream. This was noted on several
Aoooasions in connection with attempts to take hrge samples of hatchery
fish with a shocker a few days following spot plantings. It appears that
the majority of the fish in a planting are available to the angler for a

ghort time only and it matters little whether the fish be concentrated
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Table 20,eelist of hatehery trout planted in experimental sestions of

Pigeon River, season of 1950, Brook trout were from Oden Hatchery,

Rainbow trout were from Wolverine B.éaring Ponds.

Spot planting

Scatter planting

Range in
Date How Number Speeies Seection size in DNumber species Section
marked planted inches planted
April 26, 1950 tagged 250 broock c 7e0=2144 250 brook ¢
tagged 250 brook B Te0=1laly 250 brook B
tagged 250 rainbow c Te0=11e5 250 rainbow c
tagged 250 rainbow B Te0=1145 250 rainbow B
June 1, 1950 tagged - 250 brook c. 649=10,7 250 brook B
fineclipped 250 brook ¢ 6.9-1007 250  brook B
tagged 250 reinbow B T 021062 250 rainbow c
fineslipped 250 rainbow B 740-10,2 250  raimbow C
August 8, 1950 tagged 125 brook B T+0=1le0
fine.clipped 125 brook B Te0=1149
tagged 125 breok c TeO=lleO
fineclipped 125 brook [+ Te0e1140
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Table 2l.eaSpot planting versus scatter planting - re

%o anglers. Pigeon River 1950,

Species and . Number of Number of different  Total Number of fish 'Number of fish  Number of days Number of days required .
month of successful fishermen sharing fish per successful per successful in season in which take varying percentages
planting fis s the catoh recovered ___ fishing tri ' angler _fish were caught _____of total recove

Spet.  Scetter Spot . . Scatter Spot Scatbter Spet . oatter Spot = Scatter Spot = = Seatber - BSpot . . . gu'ﬁ%;*-,
‘ 2 30 15 2 20 D

Rainbow _

April o os .o Y 108 % . ve | Y oo 58 56 26 32 }4.8 28 3% 51
| 52 n \

June . . . . 20 207 e . | . w 6L 62 7 1 31 5 U 24

, 16 137 :

Brook

April o .o o e 98 105 o os oo oo 36 27 15 17 &9 15 16 &
& 7
June oo ' '3 es m 101 . 'Y .e s 28 L]ﬂ 3 L’* 5 3 7
. 175 U5 :

Total L6 s 273 283 1,049 933 2,26 211 3486 3432 186 185




in one spot or spread uniformly over a mile or two of sasily accessible
water. Experiments seem to indicate that if the fish are not caught withiﬁ
a relativelf short time after planting they do not contribute much to the

- eatch, This is éspecially true of brook trout, where the majority of the
recoveries are made within the first three weeks following planting, and

in some eases within the first few days (Table 21), Plantings of hatchery
trout should be scheduled to fit the pattern of fishing intensity and if it
is thought necessary to combat the evils of "meatefishing," frequent plante
ings of small numbers of fish in accessible éortions of th; streams seem

to be desirable, although this would add to the expense in at least some
casese.

Distribution of Catch Among Fishing Trips

The planting schedule in 1950 was quite different fram that in 1949,
Tn 1919, 1,500 trout of each species (brook, brown and rainbow) were
stocked at the rate of 300 in each of 5 monthly plantings. Half of e=ch
group were spot planted,Athe<other helf scatter planted. The area planted
was 8ections B and C at the monthly rate of approximately 80 fish per acre
or LOO per aere per season for all species combined, In 1950, the total
season planting was the seme as for 1¢L9. However, nc brown trout were
planted and the totel was divided between three individual plentings:
April 26 - 1,000 brook and 1,000 rainbow (178 per acre); June 1 = 1,000
brook and 1,000 rainbow (178 per acre); and August 8 = 500 brook (Ll per
scre). -

With an inoreess in the monthly stocking rate from 80 trout per acre
in 1919 to 178 trout per acre in 1950 there was a corresponding increase
in the eatech per hour immediately following planting (Table 19 and
Figure lj). There was also a greater percenmtage of fishing trips
successful in taking limit catches in 1950 over thet in 19L9; however,

the bulk of this incresse did not come from ths fermerly
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wmsuccessful angler class but rather from those anglers that took less
than the limit the previous year. Planting trout does not seem to
equalize the effectes of fishing ability very much, reather it énawa
those expert fishermen who ean catoh fish to teke more of them, and
inereasing the size of the planting simply favors this trend (Table 22),
Plonting a few fish at a time at frequent intervals spreads the fish over
more fishing trips and over more anglers to & greater extent than the
soatter planting method involving larger numbers of trout stocked less
frequently (Table 21, 1950; and Table 15, 1549). Such a system would
inoresse tho_' cost of stooking but it is believed that the additiomal
cost would be justified in more efficient and more equitable wtilization
of the present hatchery production, This better utiliszation wouid have
the same effect as inereasing the pre?ont preoduction of legalesized
troute ‘

Differences in Catch per Hour Between Sections

As was the case F'm"19h9, the catch per hour :m Sections B and € in
1950 was: higher them in A and Ds This was primarily the result of the
stooking program (Table 23). The catoh per hour of wild fish was best
in Section D althéugh Section C probably would have been much better
if the fishing pressure ceused in part by planting hatebery fish had not
been so heavy. SectiomsB and € induced the greatest fishing pressure
although the downstream movement of many fish from the April pl&hting
resulted in a larger proportion of anglers choosing Section A to fish
in than was the ease in 1949, As & rule,anglers tend to concentrate
in areas where it has been better than average fishing. This tendeney
is also apparent as to the time of the year when most angling is done. May,
June and September have higher fishing pressures than July and August; the
fishing quality also shows the same pattern, being samgwhat poorer in July

and August then at other times.




Table 22.--Number of trout per fishing trip, Pigeon River, 1950

‘Number of trout per trig

0 1 2 3 L 5 6220 1115
Seotion A
Number of fishing trips 180 7 36 2k 12 33 1 -
Fishing trips by percent Glied 16l 10,8 742 346 949 063 - -
iﬁ:ﬁaﬁw peroont of fishine - L5.9 318 21,0 1348 10,2 0e3 -
Percent of totel fish caught - 11,3 17 17ek 116 3949 2.4 -
Cunulative percent of total
f£ish ceught - 100,0 88.7  Tle3 539 k2.3 2t -
Seoction B |
Number of f£ishing trips 38, 12), 7 1 5 Wb 2 .
Fishing trips by pereent 173 152 848 5¢0 5.5 180 042 -
Cunuletive peroent of fishing 1'.
trips - 52,7 37«5 287 23.7 1842 062 -
Percent of total fish caught - ey 11,0 Geli  13e7 556k 1,1 -
3’1"3‘;12:.113@‘3’”"“ of totad - 100.0 906 796 702 565 1. -
Sesction C | |
Fumber of fishing trips 291 91 66 I8 28 2k 51 2l
Fishing tr'ips- by percent k712 U8 1047 6¢7 LS 309 8e3 349
ekt porsent of fishive 52.8 380 2703 206 16l 122 349
Porcent of total fish ecaught - 7.0 101 9t 8eb 9.2 30e1 2546
g':::l::i;;t?emm of toad - 1000 9340 82,9 7345  6he? 55¢7 2566
Section D o |
Nusber of fishing trips 233 68 3 ey 16 7 15 3
Fisbing trips by perecent 587 1741 748 640 LeO 1.8 L IR 0.8
iﬁ;ﬁdﬂw‘ poroest of fishing e W5 i 16 1ok bk b 0.8
Percent of total fish caught - 1449 1346 1548 T 747 216 o
giﬂ:t;l:mt?eroent of total 1o0.0 . :
- . Bel  TL5 5507  Lle? 340 9alt
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Table 23.-wQuality of fishing in different sections of
| Pigeon River, 1950,

Total

Fumber of Meen  Stendard Standard  Percent of  Number of
fishing estoh  deviation, error of ?jshing fish hours
Section  +trips per howr G~ mean,G v  gucccbeful ceught £ished
Wild Fish Only

A 333 0413 0430 0,016 = 2Leé 123 898
B 81 012 0635 04012 20,5 251 2,130 1/2

c 616 0e18 0+35 0,014 305 Loz 1,890
D 397 0433 0,60 04030 38,5 Lk 1,276 1/2

r§u1 2,160 0el8 Ooli1 0,008 2743 1,190 6,195

| Hatohery Fish Omly

333 0,33 0559 0,032 3649 291 896
81l 0665 1435 0s047 469 1,06k 2,130 1/2

c 616 0eli9 1403 0.0k2 L1 905 1,890
1 397 ’e.ea 0,016 0.0008 Te5 L3 1,276 1/2

Total 2,160 Oelily 1,09 04073 3646 2,303 6,195

Wild end Hatohery Fish Cambined

s 333 0uls7 0l 0,086 U560 Lk 898
B 81k 077 = 1ok5 04051 52,8 1,315 2,120 1/2

c 616 0667 1,1 04045 52.8 1,307 1,890
) 397 0.3 046l 0,032 1,3 L57 1,276 1/2

Total 2,160 0462 1.15 04025 Loeb 3,193 6,195




The percentage of suocessful fishing trips does not fluctuate as
widely as the ocateh per hour, suggesting that this index may not be so
indicative of angling quality as oatoh per howr. Increases in the
total cateh are reflected to a larger degree in catoh per hour than
in the percent of successful anglers, as revealed by the following

sumariess

Year oo 1950
Humber of wild fish caught 1,048 1,190
Cateh per hour : Qel5 0.18
Poroentage of suceessful anglers i’é.?. 2763
Number of hatchery fish caught 1,670 2,303
Catoh per hour | 0u2ly M
Percentage of suecessful anglers i 32.9 6.6
Total hours fished o 6.8117"“""

Froquency Distribution of Trout in Catch

The one experimental change in the general regulations for trout
that was made at the Pigeon River during the 1949 and 1950 seasons
involved & reducstion in the daily 1imit from 15 to 5 trout per day.

This was done in Seotions A and B (Figure 1) to find eut what effeet
the lower daily limit would have in redistributing the eatch over more
fishermen. |

For 1950, as in 1949, the records have been summarized on & basis
of the number of fish caught per fishing trip (Table 22). Table 2,
sumarizes the number of hatshery fisk, wild fish, and total fish taken
by individual anglers. Certain trends are noticeable in these tabulations

which are almost identical with the information reported in 199 Some

of these are the followings
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Table 2lj,eaMumber of trout in season catch of individusl anglers. Pigeon River, 1950.

Number of Fumber of Number of Hhumber of Percent of Porcent of

Percont of Percent of Porcent of Percent of
Number anglers taking snglers taking anglers taking fish caught anglers taking total snglers taking total anglers taking total
of fish hatehery wild hatehery and Range hatshery estoh wild eatoh hatehery and cateh
saught fish fish wild fish fish f£ish wild fish
0 753 830 623 N
1 18 175 168 -
2 80 69 87 Qa5 904 31,2 95.8 LgeT 8548 26.8
3 3, 12 59 |
L L2 12 39
5 28 21 52
6 b 2] 10 23 6 = 10 he8 1846 246 1942 743 2040
7 iﬁ 8 13
8 6 17
9 8 6 16
10 L 1 19 More than 18 5042 - 146 31e1 649 5342
11 5 1 5 10
= f :
2, 1 1 :
15 7 [ X ] 10 .
16 5 1 5
A :
193 1 2 L
20 FYI ' 2
21 h . [ ¥ ]
e 3 . ] ,
1 oe ( 3 /
= 1 3 ;
e
g b § 1 1
27 .o 1 b
28 1 [ 2 3 [ X 4
3 XY L 1.4
§?,_ | 1 1 6
Py os 9 .o
2 1 o "
ee es b oe
B % ' P oo 1
37 o 'Y ) [ X 4 1
.38 oo 1 |
B - PY Py (2]
: B 1 oo ')
N L"l : "Y' _‘. 1
T e ' L o
- hﬁ P "‘. 1
ks I o0 1
L7 oo ve &
9.]. [ X ) L4 1
55 1 o o
59 1l ’Y ) 1
60 [ e 1
61 L 2 (X 1
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(1) BRoughly half of the fishing trips are unsuccessful in producing
& single legal-siged trout. The addition of large numbers of hatcﬁery fish
to & stream reduces this figufe about 10 percent.

(2) Relatively few fishing trips account for a lion's share of the
total catoh. In Seetion A (unplanted) 21.C percent of the trips took
T1e3 percent of the fish; Section D (umplanted) 16.L percent of the trips
‘took 71.5 percent of the fish; Section B (planfed) 2347 percent of the
trips toock 70.2 percent of the fish; and Section C (planted) 20.6 percent
of the trips took 7345 percent of the fish, flanting fish does not change
this pattern very mueh sither,

(3) . Limiting the daily ereel to 5 trout per day theoreticelly would
have affected 12.2 percent of fishing trips in Section C (planted) and l.6é
percent of the fishing trips in Seetiecn D (not planted). If these limits
were further reduced to 2 fish per day, 273 percent of the fishing trips
in Section C would heve been affected, 16.l percent in Seetion D.

(L) The 5-fish limit in Section B had practically no effect in
redistributing the cateh compared with the 15-fish limit in Section C,

Note that the perecentage of anglers taking 5 fish per trip in Seetion B
(1842) was similar to the percentage of anglers taking 5 or more fish per
trip in Seetion C (16.1), and that the percentages of anglers teking 0, 1,
2, 3, and L fish per trip in the two sections were much the same (Table 22).
Sections A and D may be ccmpared in like manner.

(5) Considering the total catoh for the season, the greater share
is teken by only a few anglers. This is true for both hatchery and wild fish.

Differenees in the angling a’bility of individuel fishermen accounts
for most of the trends roted here. The better anglers go fishing more
often than the dubs; the catch per hour of the anglers who fished»more
than 10 times in the Pigeon River in 1950 was twice as high as the average

of all the fishermen (Table 25). Because of their superior angling skill,
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Table 25.,~-Fishing statisties for individual anglers who Pighed 10
or more times in the Pigeon River, 1950. In parentheses are pércentagas.

of totals of entire ,éeason

, Residence~ Number of FNumber Wild Hatchery Total = 1Mean cateh
Number of ocomnty or fishing successful trout trout trout per hour
anglers. stats trips trips
1 Otsego 21 18 2 59 61 2460
2 Otsego 19 17 5 55 60 157
3 Ohio 15 9 16 8 2l 0476
L Wayne 15 13 2y 21 L5 0e89
5 Washtenaw U 10 el 3 27 1,01
6 Otsego 12 8 0 32 32 1.25
7 6h1o 12 7 12 7 19 0.75
8 Roscomuon » 9 9 29 38 0458
9 Otsego 11 7 2 L5 L7 2.22
10 Hillsdale 11 9 30 2L 54 lJi1
1 Chio 11 L 9 b 13 0.33
12 Wayne 11 8 21 2k 6.58
13 Otsego 10 8 7 Lo k7 2,12
Totel  15(1.3) 174(841) 127(1149) 13(12.3) 34B(15.0) L91(1L.1)

Percent fishing trips successful = 73,0 Mean oateh per hour = 14,20
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and also because of fishing more times, these fishermen account for a
large proportion of the total catch. Any restrietion on daily limits
will be generally discriminatory against the more skillful and more
persistent angler.

Ieni of Time Planted Trout Influence the Cateh

The planting program for 1950 has been summarized in an earlier
section (Table 20). Eaech trout was either tagged individually er marked
in groups by fin-clipping, meking it possible to trace movement, recovery,
ete,; from individual plantings. Brook trout do not influence the ca'béh
for so long a period as similar plantings of rainbew trowt, although the
total percentage of recovery was about the seme for both species (Tables
26 and 27). For all brook trout plantings combined, 80 percent of the
recoveries were made in the first 20 deys after planting and 97 percent
were made in the first LO deys. For the rainbows, these values were 29
percent and 77 percent respectively. Scatter planted trout do not cone
tribute to the cateh for longer periods than do spot planted fish (Table
27)e These observations are very similar to the results of the 1949
experimentse

Same additional information was obteined on the carry-over of
hatchery fish from one season to the next (Tables 26 and 28), Of 1,500
brook trout plamnted in 1549, none were recovered in 1950; of equal numbers
of brown and rainbow trout planted in 1949, 243 pereent were taken the
following season. These same fish amounted to 7e3 percent and 8.9
percent respeotively of the estimated population of planted and rainbow
trout remaining in the stream dn September 1949 from plantings made that
season (Table 28), The 33 brown trout recovered in 1950 from plantings
made in 1949 avei'aged 9¢S inches long end had grown an average of 07
inches. The 3L rainbows averaged Ge3 inches long and had grown 1le0 inches.

This aversge growth rate of planted trout is much below that of the wild

trout for the seme period in the Pigeon River.
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Tatle 26.esSummary of returns fram brook, brown and rainbow trout planted in
the Pigeom River, 1949 and 1950. Reccveries made in 1950 season only tabnlated.

Tneludes voluntary returns from fish recovered outside experimental area.

Rainbow trout - Brook ‘trout Fumber of 'Fish recovered

Month in which planting occurred fishermesn from 1940 planting

Date April ~June _ April June August days Brown Reinbow
1,000 1,00
’ '?V ’ iw 80 'X ) Y
e [ X ) 21 [ X ) EX )
*e L 2 (X P
[ 3 ] [ X ) 7 o9 Py
. oo 2 oo o
*® L N J 2 * e LR 3
.o 3 ) 18 *P 1
L 3 ) [ 2] 21 (X 3 o ¢

1 2 5 [ X 2 L B2 J
L 2 3 [X ] h o o8
o0 [ ¥ 3 h- o X
[ X ] (X !-7‘ .é * P

2 1 ; . " (R

6 9ﬁ L5 L L
12 7 51 : 1 1

8 17 13 e [ X 4

5 11 10 2 e

s 1 7 1 »w

9 3 19 2 1

9 11 31 2 2
16 13 38 o 2
13 11 23 oo 2

2 T 10 1l ®®

2 5 o (X}

t l 7 (X} .

7 8 ) 13 33 L X
17 16 k7 oo 1l
20 11 17 1 2
36 8 57 1 5
15 8 25 1 »®

L 1, 000w es 1,000/ 7 .o 1

2 18 (] 13 6 (X3 LR

2 L 3 58 11 1 1

7 56 1 117 30 o» .o |
15 52 2 108 13 oo 1

6 29 1l 28 16 .o e

2 22 1 18 16 o 1

7 37 2 25 20 1 .o

8 28 1 ;ﬁ 17 o 'Y

e 26 2 34 2’4 s o

7 35 7 nl- 36 * (X}

9 I 1 9 30 2 3

5 3 P 2 11 P ee

1 h .e 3 9 .o oo

5 hl ) 1l T 20 2 (23

: Y *®

L 7 2 8 L |
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18 1 3 ..

19 1l 1 Y

20 [ X 3 e *®

21 .o 1 oo

% [ X ) *e [ X J

23 3 6 .o

2’4 1 ‘1- 'Y )

25 L X 1 { X4

26 5 3 o

27 3 [ XY s

28 *e e o

29 [ B ) .9 [ X ]

39 [ 3] LX) s

31 (X ] *e LN
September 1 . 6 oo
2 2 ' 3 X3

3 L . L

LI. 1 ll. oe

5 o [ X) (X}

6 LR ) L N 2 *e

T X} 1l X

8 3 5 .

9 [ XY (XS .S

10 1l 3 .o

Total - 365 71 358

Percont of

recovery 3645 71el 35.8

Total trout recovered (1950 planting)
Number  Poroent

Brook 1,237 k95
Reinbow 1,076 538
Total 2,313 51

*e
[ 4 ]
LA J
L2 J
*®
e
9

ee

LR J
6
*e
.e
oe
L X J
o8
.o
e

L X J
( 2
[ £ J
[ X ]

5ie8

1 *®
9 13 o
8 10 .o
3 10 .o
1 7 .o
1 16 L X [ X J
6 11.4. (X ] oe
16 23 L A4 .o
ik 11 o6 P
6 22 LX) e
Ll. 7 L) [ X
2 9 LX. (X
¢ 1 ¢e o0
*e 7 L X LX)
L X 3 8 [ N ] [ X ]
é 17 oo .
13 57 o oo
2 35 .o .o
7 25 (X} oe
2 6 [ X ) t X'}
L X 1 'Y ] [ X ]
[ X 11 e L X ]
3 13 ee °s
3 6 oo [ X
3 - 16 oo )
331 2,160 33 3
6642 2.2 243
Total trout recovered (1949 planting)
Number Percent
Brook 1949 600 Lo.0
1950 0 0
Brown 19549 38, 25.6
1950 33 262
Rainbow 19L9 é71 L7
1950 3k 243
1,72 3843

Total

Pish planted.
</

A e .
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Table 27.==length of time plantings of brook and reinbow trout influence

_the catch, Pigeon River, 1950.

Humber of trout recovered in different periods following
plant

Planting Section How  Number 1st 20 2nd 20 3rd 20 Lth 20 5%k 20 6th 20 7th 20
date plented . marked planted days daye days days days  days daye

Brook trout - Spot plantings j
April 26, 1950 B tegged 250 Wy 3 6 0 o 0 0(15 days)
April 26, 1950 ¢ tagged 250 59 33 6 0 0 0 0{15 deys)
June 1, 1556 ©C fin elip 250 168 6 1 0 0 o(2 days) ,
June 1, 1950 ¢ tegged 250 119 4 2 1 1 0(2 days)
Total 390 75 15 1 1 0 0
Percent of totael 80,9 1546 3ol 042 042 0 0
August 8, 1950 B £in ¢lip 125 h  6(13 days)
Awgust 8, 1950 B tagged 125 60 17(13 deys)
August 8, 1950 C f£in olip 125 91 10(13 days)
August 8, 1950 C tagged 125 57 16(13 days)

_ Brook trout - Seatter plantings _
April 26, 1950 B tegged 250 1 25 7 ) 0 0 0(15 days)
April 265 1950 C tagged 250 7% 22 5 o 1 1 of15 days)
June 1, 1950 B £in elip 250 123 1 3 2 0 0(2 days) .
Jupe 1, 1950 .. B  tagged 250 81 18 Q 1 1 0(2 days)
Total 321 82 15 3 2 1 0
Percent of total 7548 1943 345 0e7 0e5 0s2 0
) Rainbow trout - Spot plantings
April 26, 1950 B tagged 250 n b 20 6 1 L L(15 deys)
April 26, 1950 C- tagged 250 12 59 20 - 2 9 2(15 days)
June 1, 1950 B £in olip 250 3 L6 5 6 3 0(2 days) _
June 1, 19500 B tagged 250 80 35 L 20 16 0(2 aays)
Total 255 186 ko 36 22 13 6
Percent of totael L540 32,8 B 603 349 243 1,2
Rainbow trout - Seatter plantings.

April 26, 1950 B tagged 250 6 33 15 6 2 3 6(15 days)
Agril 26: 1950 ¢ tagged 250 6 59 15 7 2 3 2(1% day
June 1, 1950 C fin olip 250 156 25 1)} 5 6 1(2 days) .
June 1, 1950 c fin ¢lip 250 81 22 8 11 13 (2 deys)
Total 2o 139 5& 29 e3 9 8
Percent of total L48.9 2743 1042 5¢7 Le5 148 1.6
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‘Table 28,~-Hatohery trout recovered from plantings made in Pigeon River during 1949 and 1950

‘ : Number of fish recovered;qy: ers in 1950
Date of planting Brook Brown — Reinbow

April 28, 1549 0 L 2
May 25, 19k9 0 2 0
June 29, 19k9 0 6 6
July 27, 199 0 8 g
August 17, 1949 0 13 7
Total recovered in 1950 0 33 34
Percent of tetal plantod 040 242 263
Famber planted in 19k9 1500 1500 1500
Rumber recovered by anglers in 1949 600 38k, 671
Population estimate, Septemben 1949 80 Lz2 380
Fumber recovered by anglers in 1950 0 33 3k
Percent recovered of estimste in September, 15hL9 5] 73 849
Population estimate, September, 1950 0 31 2
Number planted in 1950 2500 PPN 2000
Number recovered by anglers in 1950 1237 P 1076
Population estimate September, 1950 75 oo e 151
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The recovery from the April, 1950, planting of brooks snd rainbows
is not believed to be very complete bacause of the marked tendency
shown by this planting to move downstream. The number of voluntary
returns of fish recovered below the research area in 1950 was much
greater than in 1949, but these fish slmost entirely came from the
April planting (Table 29). The percentage of recovery therefore for
this planting is presumably somewhat below the actual numbsr of fish
taken by snglers. For the June planting and August planting, the
percentage of recovery represents nearly the complete catch by anglers,
since few recaptures were reported outside of the sections planted or
downstream from the experimental arsa,

Rainbow trout furnished & little better fishing than did brook
trout, and their effect on the catch was more prolonged than that of
the brook trout. For both brook amd rainbow trout, a greater'average
recovery rate was obtained in 1950 than in 19,9, This was brought about
principally by elimineting the plantings during the hot part of the
sumner and concentrating the fish during the early part of the‘season.

During 1949 and 1950 we have accumulated some data on the relation-
ship between percentage return of planted trout and the numbers of fish
planted at one time., 1In 1949, plantings were made more frequently at
& lower individual rate than in 1950, The percent of recovery from
different planting for brook and rainbow trout have been summarized from
earlier tables for convenience (Table 30)., Except for the April, 1950,
planting which we have shown to be minimal as far as complete recoveries
are concerned, the rates of recovery of plantings made at comparable dates
are quite similar, despite the great difference in rate of planting.
The fishing intensity and stream conditions in the two~ to three-week
period immediately following planting probably infiueunces the percentage

of recovery much more than the numbers of fish planted.
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Teble 29.=<Movement of hatchery fish following planting in Pigeon River, 1950. Recoveriss
outside research area, tabulated from voluntary returns by anglers. Mileage based on two

miles of stream for each land ssction traverssd.

Rainbow Brook
Miles downstream April June April June August
2 (Elk Point) 12 .o 29 2 3
2 (County line) 5 oo 9 oo .o
5 1 . . . ..
é .o .o . oo
7 (Tin Bridge) L .e 5 1 1
9 1 oo 1 ve os
10 (Pine‘Grove) 1 .o 2 e .e
1i; (Red Bridge) 5 . 3 .s .e
16 1 o . . o
25 (Beebe Bridge) 2 . »e - .e
35 (I~Beam below Afton) 2 . 3 .o .

60 (Paper Mill Dam, Cheboygan) 1 .o .o .o .o




- Lo .

Table 30.~--Relaticnship beilween percent of recovery and number of fish planted,

Pigeon River 16L9 and 1950. Streesm aversgesz L0 feet wide in the 2.32 miles of streanm pleanted,

Mumber of fish

Percent of

planted per mile - total
Planting date Species of stresam recovery
April 28, 15L9 Brook 125 71
April 26, 1950 Brook 431 36
4pril 28, 19L9 Rainbow 129 7hy
bLpril 26, 1950 Rainbow Lz1 37
Mey 25, 199 Brook 12¢ i
June 1, 1950 Brook Lz 55
May 25, 1oL9 Rainbow 129 70
June 1, 1950 Rainbow Lz1 71
June 29, 1gLS Brock 129 10
June 29, 1949 Rainbow 126 20
July 27, 19L9 Brook 129 18
July 27, 1949 Rainbow 129 26
August 17, 1949 Brook 129 22
August 8, 1950 - Brook 216
August 17, 1949 Rainbow 12g 3l
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Movement of Hatchery Fish Following Planting

The complete record of fishing intensity and of the catch from
the four experimental fishing sections makes possibls the ealeculaticn
of acecurate indices of movement of fish planted in these sections.
Briefly, this movement index is based on adjusting the number of fish
recovered in any ssction to the amount of fishing effort expended in
that section in the period of time to which the planting was exposed
to ecapture. The numbers of fish recovered during egual hours of fishing
in the differént sections should represent the relative numerical distris
bution of fish in the sections and thus indicate the degree of movement
from the planting site. Bxcept for the vlanting made om April 26, 1950,
the great majority of the fish were recaptured within helf a mils of
the place where they had been planted (Table 31). This observation is
very similar to the 10,9 results., The large-scale downstream movement
noted for the April, 1950, planting is further substantiated by the
number of voluntary returns of fish from outside the experimental ares
from this plantinrg (Table 29). No such downstream movement was recorded
for the fish planted on April 28, 19,49, and the only evident difference
between the conditions in 1949 and 1950 was the water temperature. In
both instances, the spring run-off had occurred prior to planting,
Although we have no water temperature records fér the period April 20
to May 10, 1949, the difference in weather for the last 1l days in April
and the first 17 days in May of 1949 and 1950 is well shown by air
temperature records maintained by the cooperative observer of the U. S.
Weather Bureau at the station (Teble 32). Annulus formation of scales
of brook trout and changes in cbndition of brook and brown trout also
indicated that the spring of 1950 was about two or three weeks behind

1949 in warming up. Fishing in 195C was very poor for the first 10 days

of the season comparsd with 199, All available evidence indicates that

it was the cold weather that accounted for the downstream movement
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Table 3l.=<Movement of hatehery fish following planting, based on recoveriss made

by anglers, Pigeon River, 1950.

Movement indices have besn computed on a basis

of fishing intensity for individual plantings.

Number fish cesucht

Movement indices = = e = =
Fishing intensity

How
Date of planting narked Down two Down one No Up one Up two
sectiocns section movement section sections
Brook trout - Spot planting
April 26, 1650 tagged 16 i 15 2 .o
April 26, 1650 tagged oo 22 12 1 0
June 1, 1950 fin clip 1 L 57 1 o
June 1, 1550 tagged L L 39 1 .o
Angust 8, 1950 tagged 6 5 i, 1 .o
Avgust 8, 1950 fin eclip L 7 23 0 .s
August 8, 1950 tagged ey 10 15 1 1
August 8, 1950 fin clip e 6 16 2 0
Brock trout - Scatter planting
April 26, 1650 tagged 10 17 17 1 .o
April 26, 1950 tagged .o 32 11 2 0
June 1, 1550 tegged . 1 22 L %
June 1, 1950 fin clip .o 15 36 5 1
' Rainbow trout - Spot planting
April 26, 1650 tagged 23 16 15 0 .o
April 26, 1950 tagged oo 26 21 1 1
June 1, 1950 tegged .o 2 50 3 0
June 1, 1550 fin clip .o 3 58 6 2
_ Rainbow trout - Scatter planting
April 26, 1950 tagged 26 1y 11 0 .o
April 26, 1950 tagged .o Lo 11 1 0
June 1, 1950 tegged 0 2 nh 2 oe
June 1, 1950 fin clip 3 6 65 L .o
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Table 32.e=Temperature reccrds of air and water for

the period Aprii 20 to May 17, 1949 and 1950, Pigeon

River,.
19k9 1920
Air temperature Water temperature Air temperature Water tempsrature
Date Maximum Minimum Meximum Minimum Maximum Minimum Maximum Hinimum
April 20 68 26 50 31 Lé 38
21 76 52 o) 28 20 L2 37
22 71 L5 L2 18 L3 Lo
23 60 36 50 23 L2 Lo
ol L9 28 R L 2L, L 37
25 60 23 E 52 3l L8 38
26 67 35 c L1 32 Lz 37
27 61 28 0 39 2l Ll 37
28 65 19 R 36 26 il 37
29 7% %6 D 40 20 L2 %6
30 8l 2l S L7 23 L2 39
N

May 1 72 9 0 Lo 33 L6 38
2 7k L8 L5 15 L6 33
2 87 39 R 55 35 L5 37
L 87 6l E . i L2 39
5 88 60 c 56 34 L9 L2
6 g2 50 0 81 L7 5L L5
7 70 29 R 52 32 51 13
8 72 30 D L8 15 51 12
9 72 33 S 65 L3 L6 L2
10 55 ol 65 L8 L5 Lz
11 56 17 57 L7 53 23 50 L3
12 66 2l 53 Ll 68 L 55 L3
13 80 3L L8 75 L2 58 L7
1 69 3L 58 50 60 27 61 Lo
15 70 28 61 50 79 31 61 50
16 82 27 58 50 79 33 62 51
17 76 L1 63 52 7 37 62 50
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of the trout vlanted in April, 1950, although the actual relation-

ship of water temperatures snd fish movement is not definitely knowne

Possible Apolications of Date to Future Planting Programs

If the April, 1950, planting is disregarded and only the plantings
that exhibited very little movament from the experimental area are
considsred, ons can arrive at some mortalibty figures for these plantings
for the period in which they were in the stream (Table 33). A population
ostimate made in Septembér, 1950, furnishes information on how many of
these fish were present at that time. These estimatss indicate a rapid
disappearance of hatchery fish from the stream following plantinge.

To maintain high recovery rates of planted trout, the plantings
should be subjected to heavy fishing pressures soon after release. High
water temperatures may result in low recovery rates to anglers. To
obtain best rerults, plantings should be avoided during periods of hot
weather in streams where maximum‘water'ﬁempératures nay exceed 75° F.

There is alsc a little evidence.that suggests a rapid dispersal of recently
planted trout when water temperétures are below 50° F. If these observations
are considered when planting schedules are being prepared, it is reasgonable
to expect recovery rates of from 50 to 75 percent for brook and rainbow
trout and 25 to 50 percent for brown trout on readily accessible and

heavily fished stresms. These values sre substantiated by results for
legalasized trout plantings in 1949 and 1950 end by many expérﬁments carried
on by other stetes on heavily fished weters stocked at the most favorable
periods.

The inability of the average fishermen to cateh brown trout mekes this
species & poor investiment for any tyoe of put-end-take fishing. A4lso,
there is no apparent superiority to the rainbow in being able to survive
tre winter snd thus contribute to future seasons! catch. Evidence obtained

for stresme that have abundant brown trout pepulations indicates that they
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Table 33e--ipproximate mortality of hatchery fish during the season

in which planted. Pigeon River, 1950,

Percent Psrcent \VPsrcent mortality

Humber esught by remaining Through

Speciss Planting date planted anglers at end of season seaseon
Brook April 26, 1950 1,000 35.8 0.0 6l142
June 1, 1950 1,000 5.8 Oolt | Lie8
August 8, 1950 500 6642 1.2 19.6
Rainbow April 26, 1950 1,000 3645 5¢7 5748
June 1, 1950 1,000 71.1 %4 19.5

\y The percent mortality includes the fish which moved out of the experimental area and whose
recapturs was not reported voluntarily. In the case of the April 26 planting, this

movement was high although the exact number cannot be determined from the data available,.
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are not being fully exploited even under heavy fishing intensity. Stocking
of this species becauss of dspletion of native stocks therefore is seldom
warranted. The argument that the sportsmen wanit brown trout rather than
rainbows can hardly be substantiated by the results of our identification
questionnaires It was apparent thét half or more of the persons who
answered the gquestionnaire could not even identify the brown trout (Table
L5). The fact that people generally would prefef to cateh fish than not
cateh them and the inability of the brown trout to furnish this retura
would suggest that the anglerts praferencs, if any, would be for brook

or raindbow trout.

Effect of Planting Hatchery FPish on Catch of Wild Fish

As a result of previous experiments in Michigan involving plantings
of brook and rainbow trout, Hazzard and Shetter (19%9) concluded that
planting legal-sized hatchery fish markedly increases the catch of wild
fish, The causs and effect relationship cited was operative only for
individual species, i.e., plantings of brook trout would affect the
catch of wild brook trout and not of the other two species, etcs In a
later paper (19L1) the same authors further limited the cause and effect
relationship described above to those instancses in which individual
plantings were at the rate of more than 160 legal trout per mils of stream
because of the failure to demonstrate this result in plantings in which
the stocking rate was from 100 to 160 lagal trout per mile.

The stocking program for the Pigeon River for 1942 and 1950 in
conjunction with the permit system of fishing affords an opportunity to
check the effects of similar plantings of hatchery trout upon the catch
of wild trout. However, we much limit our discussion to the brook trout
for the following reasons: (1) The catch of native rainbow trout is too

small to show fluctuations of such & maturs. (2) Brown trout plantings




made in 1949 were at the monthly rate of 130 trout per mile of stresm.
According to Hazzard and Shetter (1941) this stocking rate should have
no effeét on the eatoh of wild trout. No brown trout were planted in

1950,

In 1949, brock trout plantings were made on five different dates through
the trout season at the rate of 130 trout per mile of stream. In 1950, on
April 26 and June 1, brook trout were planted at the rate of 431 trout per
mile of stream and en August 8, one planting was made at the rate of 216
trout per mile of stream, The Pigeon River averages about 4O feet wide inr the
portion stocked and somtains a fair population of native brook trout, All
hatehery fish stocked were marked in a distinotive mannar and all fish
caaght by anglers were examined by department employees,

In order that our results might be more comparable with those reported
by Hazzard end Shetter, their methods for computing sateh psr hour for the
periods in question have been adopted., This consists simply of dividing
the total trout eaught in any interval of time by the total aamber of
hours fished. The reeords comparing catech per hour of hatchery brook trout with
the cateh per hour of wild brook trout have been limited to Seotions B and
C, %he two seotions in which hatehery fish were stocked. As a control
seotion, we have used Seotion D, in which prastisally no hatochery fish were
eaught by anglers but which does econtain a fairly abundant brook trout
population. Secotion X has been emitted for two reasonss (1) Movement
downstream of the hatehery trout at times was considerabls, and (2) Very
few native brook trout were caught in this seotione

The 1949 data for Seetions B and C have been examined for weekly
periods following each planting of brook trout (Table 34). The data on
catoch per hour of hatohery brook trout only ghow a high éegrée of

correlation with the planting dates, the highest cateh per hour always

»
|



Table 3L,us=Effect of planting hatohery fish on the catoh of wild fish., Brook trout = Pigeon River, 1919,

Section B Seotion C ' Seotion B & C
Hours Hatohery wild Hours Hatohery Wild Hours Hatohery fish Wild fish
Period\'/ fished fish fish fished fish fish fished Number Catoh psr Number Catoh per
’ - : hour | hour
April 30 « May 6 2 Lbé 15 3,2 58 30 596 104 0417 L5 0408
ME; 7 2 1 y 155‘2>t 25 7 110 10 10 2lp 35 . 0s1h 17 0607
May 1w zﬁ 182 10 17 30l 1/2 25 57 486 1/2 35 0407 T4 0415
May 25 = 31 276 1/2 51 17 263 55 22 539 1/2 106 0420 39 0407
Juge ; - '? , 87 1/2 3 16 82 1/2 7 11 170 10 0.06 27 0.16
June 8 - 1 8Ly L é6 111 2 21 195 é 0,03 27 OJlh
June 15 - 21 209 1/2 3 13 118 L 22 327 1/2 7 0,02 35 0,11
June 22 - 28 101 1/2 0 1 75 2 12 176 1/2 2 0401 13 0,07
June 29 - July 5 182 1/2 12 12 138 1/2 3 18 321 15 0405 30 0409
July 6 - 12 121 1/2 1 11 85 3 18 206 1/2 4 0402 29 0.1h
July 13 = 19 28 1/2 0 2 92 1/2 1 10 121 1 0,01 12 0,10
July 20 = 26 5l 1/2 0 2 50 1 5 oy 1/2 1 0,01 7 0407
July 27 - August 2 78 1/2 L 1 9% 8 3 17h 1/2 12 0407 L 0.02
Aungt 3 w9 68 1/2 é L 67 1 11 135 1/2 7 0405 15 0.11\'n
Auvgust 10 » 16 L7 1 L 91 0 5 138 1 0,01 9 06073
August 17 = 23 g2 1/2 22 L 200 1/2 83 1l 293 105 0436 18 0406
August 2} - 30 82 Uy 3 112 8 5 19} 22 0.11 8 0404
August 31eSept. 11 298 1/2 L2 11} 211 22 10 509 1/2 'éh 0.13 21; 0405
Total 2,385 2Ll 19 2,549 1/2 293 28l 4,934 1/2 537 0.11 L33 0409
Seotioms B & C ocombined . ‘

1lst week after planting 1,924 342 0618 136 0.07
2nd week after planting 952; 78 0498 96 0el0
3rd week after planting - | 1,450 107 0,07 1 0,10

¥ Planting dates include April 28, May 25, June 29, July 27, end August 17, 19L9.
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occurring during the week following a Planting and each week thersafter
exhibits 2 declining catch per hour. The effect of the planting of
hatchory fish on the catch of wild fish is somewhat obscure, ‘but in
three instances out of four, the planting of hatchery trout was f_oll.owed
by a decline in the catch per hour of wild trout from the previous
week. This general trend of the catoh of both hatchery fish and wild
fish is substantiated by adding together the data for sorresponding
weeks following each planting. ihe catoh per hour of the hatchery
fish exhibits a declining series, but the cateh per hour of wild fish
is lower the first week than the following two weeks. From these data
alone it appears that the planting of hatchery trout may have influenced
adversely the cateh of wild trout during the first week (Table 3L). For
confirmation of these results we have examined the results of fishing in
Section D where the almost complete lack of hatchery brook trout could
exert little influence on the cateh of wild fish (Table 35). Here we |
also see that the catch per hour for the first week following the plantings '
is consistently less than the succeeding two weeks. The obvious conclusion
is that the factors regponsible for the variation in catch per hour of
wild fish were operative in all three sections and the presence of hatchery
fish in Sestions B and C probably had no influence on the catoh of wild
fish. The planting rate for 191;9 was approximately 130 fish per mile
of stream. It would seem that we are in complete accord with Hazzard
and Shetter (1941) in that plantings of this intensity have no effest on
the catch of wild fish of the same species.

Turning to the data for 1950, brook trout were planted during April
and June at the rata of L31 trout per mile of stream and in August at the

rate of 215 per mile, both rates which according to Bazzard and Shetter
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Table 35.--Effect of_ planfbing ‘hatehgry fish on the catch of wild fish.

Brook trout - Pigeon River, 1949.

Seoction D' (not planted)

Hours Hatochery Wild Catech
Poriod W £ished fish ~ fish per hour
April 28 - May 6 90 1/2 1 8 0409
May 7 - 13 52 1/2 1 17 0632
¥y 1 - 2} 12, 12 0 20 0.16
May 25 - 31 ol 1/2 2 36 0438
June 1 =~ 7 53 1/2 0 23 0.43
June 8 - 1 36 0 17 0eli7
June 15 = 21 30 0 18 : 0.60
June 22 - 28 19 0 5 0.26
June 29 » July 5 59 0 15 0425
July 6 - X2 33 1 15 0eli5
July 13 = 19 86 0 33 0.38
July 20 - 26 67 1/2 1 3 0404
July 27 - August 2 29 1/2 0 2 0407
August 3 = 9 31 1/2 0 8 0425
August 10 - 16 55 1/2 0 17 0e31
August 17 - 23 63 1 8 0.13
August 2l - 30 L6 3 2 0.04
August 31 - September 1 85 6 21 0e23
Total 1,056 1/2 1, 268 0425
let weok after planting 336 1/2 L 69 0021
2nd week after planting 216 1/2 3 65 0430
' 6 108 0428

%rd week after plating 387

vPlanting detes include April 28, May 25, Jume 29, July 27 and August 17, 1919.
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should be sufficient to produce a definite increase in the catch of
wild trout of the same species. The results are summarized in a manner
similar to thqse va19h9 giving &wo sections in which hatchery fish
were abundantly planted and one in which no hatchery fish were
plented and in which practically no hatehery fish were caught by
anglers (Tables 36 and 37). In Sectiorm B and Cy altheﬁgh the catch
per hour qfvthe planted trout inoreased 5regtly at the time of planting
(0466 0 0479, 0400 to 0493, 0402 to 1s25 and 0,00 to 0.67), the
cor;esponding weekly cateh per hour date for thg yil¢ t;out showed no
such correletion (0,08 to 007, 0,10 to 0403, 0,19 to Q.12 and 0427 to
0.11). Again it appeared that the plenting of hatchery fish adversely
affecte@ the catch of wild fish from the data for Secticns B and Ce
Howover, this drop in the catch per hour of wild fish might have been
caused by the inorease in the fishing intensity bréught about by the
hatohery plantings, - -
It might be argued that the increased fish;ng pressure induced by
planting trout would inorease the exploitation of wild fish so that
the end result would be the seme, i.e., & sualler proportion of wild
fish left at the end:of the $easonDimfplamted sectiens. . Again oiting
figures obtained from Seetions B, C and D of the Pigeon River, we are
unable to demonstrate inoressed exploitation of the wild broock trout
populations as being due to inoreased fishing pressure (Table 38), It
should be explained that in all three sections, the rate of exploitation
is high, approaching 7% percent of all brook trout that become of legal
size during the season, The relationship between fishing intensity and
rate of exploitation is not well kmown for this speecies or meny other
species of fish, For the brook trout, it appears that a comparatively
few fishing trips may materially reduce the numbers of trout of any legal

size, and that additional fishing trips are consequently less successful

in ocatching fish.




Table 36.e«Effect of planting hatohery fish om the catoh of wild fish, brook trout, Pigeon River, 1950.

Section B - Section C - Seetions B & C

Poriod ¥ Hours Hatohery fish Wild fish Hours Hatchery fish Wild fish Hours Hatohery fish Wild fish
fished Number Catch Number Catoh ~ fished Number Catoh Number Catech fished Number Catch Number Catoh

per howr per how per howr par howr per hour por hewr
April 29 » May 5 92 0 0400 0 0,00 10512 1 0,01 0 0.00 19712 1 0,01 0 0400
May 6 - 12 4 312 9 0,21 3 0607 L8 6 0613 2 0.04 9112 15 0.6 5 0405
May 13 - 19 183 78  0ds3 13 0,07 13612 33 0.2 29 0621 3191/2 111 0635 L2  0.13
May 20 w 26 85 15 0.18 6 0407 13212 19 0.1y LB 0,36 21712 34 0,16 Bli 0625
Hey 27 = 31 232 1 0.06 18 0,08 140312 3 0.2 26 0,19 37212 17 0,05 L4 0.2
June 1 = 7 U0 /2 111 0479 10 0.07 19312 242 1,25 24 0612 334 353 1406 34 0610
June 8 w Ui 18012 LB 0427 19 041 13312 36 027 22 0,5 31 8, 027 L1 0.3
June 15 = 21 1161/2 33 0428 9 0,08 124142 17 0. 24 0,9 2 50 0.,21 33 0.1
June 2228 11612 1 0612 7 0.06 TL/2 2 003 15 0,20 191 16 0.,08 22 0,12
June 29 » July 5 1691/2 8 0405 9 0,05 1091/2 3 0,03 26 0,24 279 11  0.04 35 0.3
July 6 - 12 1 0.01 13 0.19 8l11/2 1 001 15 0,18 1501/2 2 0,01 28 0,19
July 13 - 19 6h1/2 2 0.03 3 0405 8hl/2 1 0401 7 008 U9 3 002 10 0607
July 20 » 26 L7 0 0400 3 0,06 27 1 0.04 6 022 i 1 0.0 9  0.12
July 27 - Augwst 2 24 0 000 0  0.00 68 1 o.01 5 0,07 92 1 0,01 5 005
August 3 - 7 20 0 0400 2 0,10 h71/2 0 0.00 13 0627 6712 0 0,00 15 0422,

August 8 - 1 8912 83 0493 3 0,03 U2 95 067 16 0411 231 1/2 178 0.77 19 0,08
August 15 - 21 79 30 0.38 3 0.0L 66Y2 11 0,17 7 0411 1U51/2 L1 028 10 0,07
August 22 - 28 160 Ll 0428 5 0403 7h1/2 1 0,01 12 0,6 234 1/2 45 0,9 17  0.07
August 29 - Sept.ly 166 21  0.13 18 0.1l 551/2 8 0.4 B  0ely 2211/2 29 0.3 26 0.12
September 5 - 10 52¥2 7 0.13 8 015 Lhi/2 L 0,09 6 013 97 11 0,11 1 0.4
Total 2,130 ¥2 518 0.2} 152  0.07 1,890 L85 0426 311  0.16 L,020 1/2 1,003 0425 L63  0.12

¥ planting dates are April 26, June 1, and August 8, 1950,




Table 37.-<Effect of planting hatchery fish on the cateh of wild fish, brook trout,

Pigeon River, 1950,

Periodv Section D (not planted)

Hours Hatchery fish - Wild fish
fished Number Gatch per  Number Cateh per

hour hour
April 26 -« May 5 20 0 0 0.00
May 6 - 12 21 1/2 0 0 0400
May 13 - 19 126 2 69 0.55
May 20 - 26 57 0 15 026
May 27 - 31 132 0 38 0429
June 1 - 7 31 1/2 -4 9 0429
June 8 « 1l « 0 Lo 0463
June 15 = 21 62 1/2 5 28 0.L5
June 22 - 28 81 1/2 1 29 0436
June 29 = July 5 16 L 2L 0+21
July 6 - 12 72 1/2 0 8 0,11
July 13 - 19 73 0 10 (sJ5 11
July 20 « 26 37 1/2 0 12 0432
July 27 - August 2 23 12 ] 0 0+00
Avgust 3 = 7 33 0 L 0el2
August 8 = 1 ol 1 22 o2
August 15 = 21 35 0 8 0623
August 22 - 28 0 8 0.12
August 29 - Sept. k4 116 1/2 3 21 0.18
September 5 = 10 50 1/2 1 18 0436
Total 1,276 /2 19 363 0.28

\ Planting dates are April 26, June 1, and August 8, 1950.
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Table 38..-comparison>of escapement of wild brook trout in planted sections and

unplanted sections, Pigeon River, 1949 and 1950.

Ibem Total Seocticn D Seection C Section B Section &

1919 - stocking rate at
130 trout per mile.

Total anglers® cateoh 795 268 28l 149 gl
Population estimate of legal-size '

trout, September, 1949, 290 91 76 86 37
Percent escapement 26,7 25.3 21.1 36.6 2842

1650 - stocking rate at
216 to Lj31 trout per mile

Total anglers?! eatch 919 363 311 152 95

Population estimate of legal-size :
trout, September, 1950. 309 127 63 él 55

Percent escepement 25.2 2569 16.8 29.6 37.2
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Some other data lend themselves to an eveluation of this cause
end effect relationship cited by Hazzard and Shetter. If heavy
prlantings of »hatchery trout cause inereased compe tition for food and
shelter to the point where wild fish are foroe»d to forage more ex-
tensively and are caught more readily then normal, it is also logieal
to assume that the exploitation of wild fish in planted sections would
be greater than in sections that had not been stocked. Qso, the
oxpleijbation of tho wild brook trout population j.n 1950 should have
been greater than in 1949 because of the inerease in stocking rate
from 130 fish per mile in 1949 to 216 end L31 fish per mile in 1950,
Therq is no good evidence from the 19LL9 and 1950 da.ta_ on the Pigeqn
River to support thesq assumptions (Table 38). The rate of exploitation
between the seasons 1949 and 1950 was not much different and there
was no agreement between individual sections. In both years, Section
B (pla.ntqd seetion with high fishing intgnsity) had a greafher escapement
of wild brook trout than did Seetion D (unplanted), and also in both ysars
Seetion C (planted) had the lowest rate of escapement of any of the
sections. Factors other than stocking hatchery fish apparently are
more effective inrdetermining the rate of exploitation of the wild

trout populations.

Wild Fish Production

The ratio of abundence of the threse species of native treut in
the anglers! catch did not change a great deal from 1949 to 1950.
Brook trout furnished the most fish to the angler followéd by brown
and rainbow trout (Tsble 39). For 1950, total trout production for
the h..B_ miles of stream averaged 8457 pounds per sufface acre, ranging
from 3.1l pounds per acre in Section A to 12,66 pounds per acre in

Section C. The production per acre for the three species and for the
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Table 3Ge--Number and weight of wild trout caught by anglers from Pigeon River, 1950.

Brook trout Brown trout . Rainbow trout All species
Number pi%ugﬁ-e Number ngu:gxs'o Number ngu:‘::e Number ngwggge

Section A 93 2,01 27 0493 3 0420 123 3,1&
Section B 152 )4.._31 91 3._66 8 0621 251 8.18
Section € 311 8,61 88 3498 3 0.07 Loe 12966
Section D 36_3 9e55 L9 2435 2 040k la,  11.94
All Sections 919 5482 255 2.21 18 0ol 1,190 8e57

Total weight by s_pecies Average weight by species

Brook trout 14042 pounds 154 pounds

Brown trout 6249 pounds .21.;.7 pounds

Rainbow trout 23e3 pounds «183 pounds

Total 206,l1 pounds «173 pounds
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diffgrent sections of the stream in 19507wer‘e remarkably similar to
1949, This was due in part to the nearly equal fishing intensity on
this portion of the river for i;hs two seasons but also refl_ectsrpo _
lerge change in the abundance of the fish stooks. On this basis, we
might predict somewhat of an inereass in production for 1951 because

of the noticeable inerease in the sub-legal trout populetions indicated
in the fall population estimates of 1950 (Table Li0). The similarity

in the production for different sections of the stream for the two

yoars agreos with observations made with the use of electrical shockers
on the abundance of the trout in the different sections and substanti.
. ates these population estimates. The tremendous variation in production
of small adjacent portions of the stream indicates that the effect of
limiting factors is operative within rather narrow limits. The
‘deteminatiobn and evalua'bio:; of thess factors is the object of a

special study by Ne G. Benson being carried om at the present time,
From ﬁrelimi_.nary 1nfcrma.tionr on four selectaé areas of the Pigeon River,
the smount of ground water (springs, seepage, ete.) in the immediate
vicinity of these selectad areas appears to be correlated with the
abundance and distribution of the trout populations. It is imom that
sources of ground water are necessary for successful spawning of trout.
Also, the warming effect of ground water in the winter in reducing

ice formation would lessen the adverse effects of ice-soouring on gravel
riffles, underwater cover, etc, Whatever the relationship, this corre
lation between sbundant ground water, lack of ioce in the winter and good

trout production furnishes a possible index to be used in a winter survey

of trout streams (Figures 3, L, 5).
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. Table }i0.=<Estimates of populations of wild trout and hatchery trout in .8 miles of the

Pigeon River, 1949 and 1950.

September, 1949

Species Wild fish Hatchery fish
2,0" - Lo" 5e0" = 6,9" T+0" & over Over 7"
Brook L,131 1,511 290 80
Brown 1,082 221 602 Ls2
Rainbow s se o ses . 380

September, 1950

Species Wild fish Hatochery fish
240" = LeO" 5e0Ma 69" TeO" w 99" 10.0" & over Over 7"

Brook 5,Lkly 1,623 308 2 75

Brown 1,552 310 51 116 31

Rainbow | 291 27 13 0 153
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During the suwmmer of 19L9, the lansing Club, now owned and operated
by the heirs of Mr. Jacksoz-l,"rebuilt the dam located om the river
about one mile above the re‘se‘gro?h’are'a_. As a part of this construstion
& water<wheel, spillway and separate race-way were installed along the
west bank of the stream. In this racea*wﬁy, which was soresned off
from the main river, a planting of brook trout was made sometims
dnri.ﬁg the fall or early winter of 1949. To our knowlsdge, no permit
was obtained for this planting and the fish were not marked in any
manner enabling easy identification. This planting cams to our
attention as a result of the appearancs of' what looked like ummarked
hatchery fish in the eatoh of anglers fishing in the research area.
These fish had apparently Qscaped the rather inadequstely sereened
race-way on the lansing Club property. Special care was taken to sort
these fish from wildeappearing brook trouf as a routine matter scals
samples were taken from all ummarked trout observed at the ohecking
station. It was possible to separate these fish from mnative trout on
e basis of the appearance of the scales, and the fish derived from
this single planting have been tabulated separately from the native
trout (Table L1). The distribution of these hatchery trout in the
anglers! eatch both as to the time of capture and the seotion in
which ocaught substantiates the identification made from their general
appearance and the examination of their seales. MNost of the oatoh
ceme from sections D and C, and mearly all the fish were caught before
the first of July.

Rete of Bxploitation of Wild Trout

One of the most important items of information of use in the

management of fish populations is the number of fish caught by anglers

in relation to the total fish of legal si,e that are available for
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Table lil,-<Recoveries from lansing Club brook trout, Pigeon River, 1950.

Seotion in whieh recovered, size and date, 1950

Date Date Date Date
recovered Section A recovered Section B rasgoversd Section C recovered Secetion D

May 1y 8.l July 1 741 May 13 848 May 18 9.1
May 27 7.0 July 1 9.6' May 2L 8e6 May 28 9.2
May 29 843 May 26 848 May 28 8.4
July 3 748 May 26 8.2 May 28 8.1
May 2 749 May 28 9e5

May 27 8.0 May 28 9¢0

May 28 846 May 29 8.1

May 28 845 May 29 8e3

¥ay 28 8s3 May 30 8els

June 2 9.2 - May 31 842

June 13 9ol June L4 8.5

June 15’ 9e3 June 6 8Bols

June 17 8.1 June 6 8.8

June 22 9l June 6 9ot

June 30 847 June 1l 94

July 1 8.8 Juns 1L 942

July 21 848 June 16 10,0
August 11 8e3 June 17 8._8 :

June 18 846

June 19 8e5

June 21 9e2

June 21 842

June 21 8.9

June 22 900

August 1 8.1
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capture, This has been identified by some workers as the rate of
exploitation. Dus to the time at which the trout seasan opens and to
the lack of eonfidence in fish population astimatés made in the spring
before water temperatures have ﬁmd up, we have caleulated & “rgf.e
of exploitation™ index on a basis of the numbers of fish still present
in the stream after the season has closed compared with the total cateh
of that species for the season (Table li2). These values indicate that
the brook trout are being heavily exploited in comparison to the brown
trout, The value given for the rainbow trout is based on small numbers
of fish and may not be representative of areﬁs where the population

density is greater,

Age=group Gomposition of the @atoh
, Another way to show the effects of fishing on the stocks of
native fish present is to tabulate the catch on a basis of the age of
the fish, When this is done for four<-week periods of the trout season,
a better idea of the rate of expl»q;i.’.cgtion and reeruitment of individual
age' groups is obtained. For the wajor part of the season, the bulk of
the cateh of brook trout comes from age-group II, fish that are in
their third summer of life. For the 1§.st four wegks, age=group I is
most importent in the ecateh. (Table L3) However, age-group I
contributes heavily to the catch from about July 1. It is well to
realize that femalss of age-group I will not have spawned for the first
time and thus cannot contribute to the native reproduction of the
stream., Fish older than age-group II are rare in the catech of brook
trout due to the high rate of exploitation of this species.

Sigze Distribution of Wild Trout in the CGatch

The size distribution of the wild trout in the catch naturally
follows the seme pattern shown by the distribution of age~groups. of

fish. However, same additional information is derived from amn
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Table L2.-«Exploitation of wild trout, Pigeon River, 1949 and 1950,

Item Brook trout Browa trout Rainbow trout
1950 _
Number caught 901 21 L7
Populetion estimate - September 3210 63_0 13
Percent exploitation : - Thely 277 7843
gl
Number eaught | 793 198
Population estimete - September 290 602

Porcont exploitation 732 2L48




Table l}3.--Age composition of the cateh of wild brook and brown trout taken from the.

Pigeon River during the 1949 and 1950 seasons. Percentages are given in parentheses,

Brook trout .

-19h9 1950 1949 and 1950

Period W/ Number of fish in ege greup: Mumber of fish in age groups Number ef fishin age greup:
I II III I . II ITI I IT IIT
p¥:3 - .
(4pril 30-May 27) 7 101 5 1 182 8 8 283 33
(265) (87+3) (1042)
(ta 2,) 18 1 5 % T 8
May 28<June -1 209 3
(Lel)  (9345)  (24h)
?rd ) L h 6 1 138 1 55 181 1
June 25-July 22 5 3 0
(2342) (76.4)  (0u)
Lth . : : » | |
(July 23-August 19) 22 26 0 3L 70 2 56 96 2
(36eh)  (6243)  (143)
%th v ) , 21 6 '62 ko ok 70 1
August 20.Septe 11) 32
e (57.0) _ (h2.h)  (06)
Number of trout in Number of trout in Number of trout in
ecatch = 793 catch # 919 | catch = 1,712
Number sampled = 362 Numbsr sempled = 857 Number sampled = 1,219
Brown trout
' 1949 - 1950 1949 and 1950
PeriodV Funber ef fish in age groups Number ef fishinage groups Number of fish in age greup:
I II 111 I II IIT I IX 11X
](.St ) ' 20 0 0 57 3 0 0 77 3
April 30-May 27 0 ‘
? (0.0)  (9%663)  (307)
G 2l 6 26 2 2 6l o 8 50 2
Moy 28«d : ’ :
(ay 28-Juno 2L) (8.0) (90.0) (240
e ) 15 2 0 15 L 21 60 6
d 25«July 22 21 :
e BN (2hal)  (69:0) (645
ria 11 1 23 1y 3 Lo 25 L
(July 23=-August 19) 17 (5000 (3622) (528)
5(1;11 0=S 1) 28 7 0 2l 12 1 52 19 1
August 20-Sept. : :
: T () () ()
~ trout in Number of trout in Number of trout in
Nm:zzlo:hoi 1931:l aatch = 255 catch = L53
Number sempled = 156 Number sampled = 252 Number sempled = LOB

V me periode are four weeks except for the last period whieh is only 23 days due
te the season closing on the second Sunday in September. Dates given are for
the 1949 season. For the 1950 season, each date would be advanced one day,
because of opening dey falling on April 29,




examination of these data (Table Ll and Figure 6). With heavy fishing
intensity it is matursl bo expect that most £ish esught will be close

to the minimum size limit. However, the number of larger sized trout
teken reflects the degree of exploitaticn of the populstion. The
difference in exploitation between brook and brown trout is well

shown by the size distribution of the total catech. If we consider the
total eateh of wild brook and brown trout for 1949 and 1950 combined,
the number of trout and percentage of total catch that were larger than
10 inches is as follows: brook trout, 22 of 1,593 or lek percent;

brown trout, 71 of Lh6 or 15.0 percent. Preliminary investigation of
the growth of the two species indicates that they are growing at similar
retes. When it is realized that these data for 1lO-inch brook and brown
trout represent the total catch from lie8 miles of stream for two complete
trout seasons, one can readily see that the chareces of eatehing a wild

breook trout or brown trout worth bregging about seem to be slim indesd.

Qmstionnaire on Trout Management Policies

During the 1950 tréut season an attempt was made to determine
the peroentage of trout fishermen that could readily identify the
three spesies of trout common to Michigane. There is abundant evidence |
to justify different fishing restrictions on the three species of trout,
However, such regulations presuppose at least a passing acquaintance
with the three species of trout by the anglers eoneerned, In order
to get this information and at the seme time to determine publie

sentiment on other polieies concerning trout management, a questionnaire

was sulmitted on a voluntary basis to each angler when he applied for
& fishing permit. (Figure 7.) This gquestionnaire was used at Hunt
Creek Fisheries Experiment Station, Rifle River Area (Grousehaven) and

at the Pigeon River Trout Research Area. The addition of other questioms
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Table Llj.~-Lengthedistribution of wild brook and brown trout csught by anglers in

Pigeon River, seasons of 1949 and 1950.

Brook trout Brown trout

Number of trout in cateh Percent Number of trout in eatech  Pereent
o of total of total
length in 19k9 1950 1949 & 1949 & 1949 1950 1649 & 1949 &
inches 1950 1550 1950 1950
5e5 = 549 .e 1 1) .o .o e )
640 = 6olt .o 3 3 ; o 1 1 g
605 = 649 56 5L 110 § 7640 3 6 9 § 3940
700 = Tols 250 361 611 ) 55 31 8 )
Te5 = Te9 208 77 L85 3 26 52 78 g
840 » 8elt 103 99 202 ) 12 50 62 )
8e5 = 849 56 s 0L 3 20 3h 5h }
9¢0 = als 16 15 31 g 22,6 18 Lo 58 g L5e1
9e5 = 949 15 9 2, g 17 10 27 ;
1060 = 10al 7 12 19 g 16 15 31 g
1045 = 1049 2 1 3 3 8 5 13 ;
11,0 = 114 e e es ) 5 2 7 )
115 = 119 o . oo % 5 2 7 %
;2.0 - 12,4 .o .o oo ; 1 1 2 ;
1245 « 1249 oo .o o 3 1y 3 3 6 g 159
1340 = 134l o o .o g oo 1 1 g
1345 = 1349 . oo o g oo oo " 3
1hfo - ek e . . % oo 1 1 g
Lie5 = 1La9 .o .o o ) oo .o .o ;
1560 = 15kt o .o oo § oe .o oe g
1565 = 1549 . .o oo ; . .o oo g
16,0 = 164 o . oo g oo e .o %
1645 = 1649 .o .o o ) 1 2 3 )

Total 713 88947 1,593 150 256 Lhé
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CUESTIONNAIRE ON TROUT MANAGEMENT
(1950)

The Fish Division of the Michigan Department of Conservation is
anxious to determine public opinion on some quesfions of vital importance
to future policies of planting trout. You are cordially invited to ex-
press your opinion on the following ocuestions if you desire to do so.

Please underline the answer that best expresses your opinion,

1. I believe that the Department is plantinz (too many -

enough ~ not enough) legal-sized trout in Michigan's lakes and streams.

- 24 I (would ~ would not) favor an increase in trout license fees
if the money were to be spent for raising and planting more legal-sized

trout,

3. I think the Department is doing (too much - enough - not

enough) stream improvement.

Ls I {(would =~ would not) favor an increase in trout license

fees if the money were to be spent for more trout stream improvement.

5. Please identify the three kinds of trout displayed by writing
the number of the bottle under the correct name as listed below:

Brook or Speckled Trout Brown Trout Rainbow Trout

Signature
; (Not obligatory)

Figure 7




to the trout identification test had the advantage of camoufleging

somewhat the intent of the experiment, for it was thought that in a
voluntary poll of this kind, a highly biased sample would result if
only the identification question was used., This belief was at least
partially correct, judging from the number of persons who refrained

from answering the identifiecation question (Table L5)s It was

apparent from the beginning that the questioh concerning the iderntification

of the three species of trout was embarrassing to a great many fishermen
and undoubtedly resulted in fewer people partieipating in the pell than
otherwise, Also, parties of fishermen frequently would rely on the
fexpert" of the group for correct answers, Any compilation of correct
éeores iould therefore be biased compared with a strictly random sample
and fewer trout fishermen could be expected to be able to ideﬁtify the
three species eérreetly than judged by the results of the questionnaire.

The predominance of opinicn in favor of more envirommental
improvement may be the result of recent emphasis of department thinking
and publieity in favor of this type of work. It is a little surprising
to note that about half of the fishermen believe that the department is
planting enough trout, and also to observe that they are generally in
favor of higher license fees if the money is to be spemt either for
planting trout or stream improvement.

INSTITUTE FOR FISHERIES RESEARCH

Bdwin L. Cooper
Report approved by A, Se Hazzard

Report typed by B. A, Lowell
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Table L5.«=Results of the voluntary poll of anglers concerning trout identification,

planting of hatchery fish, envirommental improvement and liecense fees.

Questionedl.

Questien 26

Qmstim 3.

Question L.

Question 5.

I believe that the Department is planting (too many = enough - not enough)
legalwgized trout in Michigan's lakes and streams.

Pigeon River Hunt Creek Rifle River
Number of answers 125 111 68
Too many 2 percent 7 pereoent 16 percent
Enough L8 percent 38 percent L1 pereent
Not enough 50 percent 55 percent L2 percent

I (would = would not) favor an inerease in trout license fees if +the
money were to be spend for raising and planting more legal-gized trout,

Number of answers 130 116 70
Would T1 pereent 70 percent 57 perecent
Would not 23 percent 30 percent L3 percent

I think the Department is doing (too much = enough - not enough) stream
improvement.

Number of answers 133 11k 70
Too much 3 percent O percent 1 pereent
Enough %6 percent 3l pereent k1 pereent
- Not emcugh 61 percent 66 percent 58 pereent

I (would - would not) favor an inorease in trout license fses if the money
were to be spent for more trout stream improvements

Number of answers 130 118 68
Would 75 percent 81 percent 73 percent
Would not 25 percent 19 percent 27 percent

Pleass identify the three kinds of trout displayed (brook, brown and
rainbow trout displayed).

Number of questionnaires 102 126 80
Did not answer 18 percent L percent 33 percent
All correct 62 percent 56 pereent 5l percent
Brook trout misidentified 19 percent 25 percent 1D persert

Rrown trout misidentifiaed
Rainbow trout misidentified

15 perocent
17 percent

38 percent
3l percent

11 percent
9 percent
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