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Abs:traot 

A permit aystem. creel census was in opere.tion on 4.8 miles of the 

Pigeon River auriDg the season ot 1950. Tott.l fishing intensity h 

1950 was:: 2.16o fishing trips- eompared with 2.253 in 1949. fb.e records; 

for both years inticate a relatiwly heavy use of this.portion of the 

Fishing sueoes:s in 19.50 was considerably 'better than in 1s49. This 

DBF, attributed to more efficient utilization in 195€> of the 4 • .500 

lega.l-eized trout planted in each of the two years. In both years. 

about half' et the fishing trips were 'Ullsueoessf'u.l. 

There was no evidence to indicate that either fishing ea.lendars er 

the baromster eould be relied on in predicting fishing suooess. One of 

the most important factors determining angling q~lity was. the planting 

ot hatchery trout. Colcl water in the spring {below 54• F.) appeared t• 

adversely affect fishing quality• as did warm water on uys ill whioh the 

temperature rose to above 74• F. 



Fishing with worms was more popular than flies during the early 

part and tm latter part of the season. Persona fishing with worms took 

mon hatchery trout per trip than 4:14 pers.ons fishing with flies,. Fly 

tiahermen we?'e more ameeeoful in oatching wild trout. 

A oompe.riaon of the :meri ta: of spot planting and Ma. tter planting 

hdieated little or no d.itterenoes between tl'le two •thods. 

In 1950, a relatively few fishing trips (or anglers) accounted tor 

a large propertion ot the total oatch. In general• the more skilled 

fiuer.m.en go fishing more times: than the lesser skilled ones·. Fisher.nan•• 

l•k pl&p: a:. minor role in determining auaeess- in trout fishing. 

Fishing suGces:s may be maintained at nearly any desired level by 

planting legal.sized trout frequently in appropriate nlmibera. The catch 

per hour of batohery fish for the week J1me l to June 7, 1951. averaged 

2-.'Z'/ legal troutJ 107 ot 123 fishing trips (87 percent) were sueeesstul. 

in oe.tehing at least one trout. !his: was tbs week follft'illg a planting 

ot a_ooo h&tcbery trout. !hne weeks later. the oe.toh per hour of hatobery 

fish was only G~O legal trout, !i2 pereent of the trips: were auccesst'ule 

Plantings of' re.in'bOlt trout influenced the eatoh for longer periods 

ot time than did •~:ual llln'bers of brook trout. Over-wi.D.ter recoveries of 

brown and rainbmr trout averaged 2.3 percent of 3,000 fish planted during 

the previous. trout season. lio brook trout were reoovered in 1950 from 

· 1,500 tish planted during the 1916 aeasozi. 

Movement of ha.tobery trout following planting was- alight, exeept f'or 

one early sea.sen planting. A marked downstream mwement ot the April 

planting ooeurred coincident with low water temperatures-. 

No relationship oould be demonstrated between planting large numbers 

ot hatebery trout and the oatch of wild trout in the stream. Jlore information 

is desirable oonoer.ning ecmpetition for food and spa.ee and their effects on 

growth. ooniltion and survival for a proper understanding ot treut popu.-

lat:lan iy:aamios. 



Produetion ot wild trout in the 4.8 miles ot the Pigeon ru.ver 

averaged 8057 ponds per a.ere in 1950 eemparad with 8.~.l pounds per a.ore 

in 1949. li\ l'lO il'lsta:nee did individ.ual produetion rates of the four sections 

in 1950 clifter by more than 17 pereent from the 1949 -n.lues. As to species, 

'brook trout pNdmainate both in n\Dlbers and in total weight. 

!)1$ brook trout population ap~ars to be heavily exploited 1n eom

parieon to the 'brown trout in the Pigeon River. !his is indicated by 

the aaller average size ot the brook trout taken by anglers and by the 

smaller nimber of legal .. sised fish reaining after the season has elosed. 

!he aver.age treut tisherma.n oannot readily iuntify the three 

apeciea of trout ocm.only fozd. in Jliohigan. lie believes the.t • are 

not doing enough enTi.Nmental m.proveme»:t. but is adeeid.ed. about plantbg 

more legal-sued tr-out. He favors higher lieense fees: by a •jori ty of 

about 3 to l. 
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Introduction 

UNIVERSITY MUSEUMS ANNEX 
ANN ARBOR, MICHIGAN 

In April., 1949. the Pigeon lti.ver Trout Reaearoh Area was established 

on 'bhe site of the eld Pigeon River Forest Headquartwrs. 13 miles east 

of Vanderbilt 1n otsego County. In this area.., a series of lakes suitable 

for trout am 4.8 miles of the Pigeon llinr make possible detailed studies 

of the managam.ent of the three species of trout OQUlffl.on to Michigan. The 

present report deals principa.llywith the rasw.ts of the second annual 

ereel census ta.ken on the stream in eo:nueetion with the pend t sys.tem. ot 

fishing in the area. A report covering the anaiysis of fishing results 

or the lakes will be embodied in the study of the fertilization experiments 

on these lakes 'being undertaken by Mr. llawari A. Tanner ader the auper

vi:sion. of Dr. Robert c. Ball. 

Fishing regulatiens for the ditterent fishing sections (A., B, C., 

and D) ot the 4,.8 :miles of the Pigeon River (table l) remained uncbangei 

:f'rom the season of 1949. Seotions A- and B had a ,-trout daily limit; 

sections C and D bad the 1,-trout daily limit in general e:f'f'eet in trout 

streams in lliohigan. The minimum size limit remained at 7 inches tor 



Table 1 • ..Jorphcmetry of the experimental portion ot the Pigeon River. Survey of 1949•50 

Isngth .. miles 

Average Tidth • feet 

Area - acres; 

Gradient .. feet 

Per section 

Per mile 

Peroe:n:t 

Seotioa 
A 

1.31 

45 

7.16 

12.61 

9.63 

0.18 

Sectioa 
B 

1.19 

41 

5.90 

11.;4 

9.53 

0.1s 

f; 
";,.;_;.' 

Section Seotioll 
C D Total 

1.13 1.18 4-8e> 

40 40 41 

5.39 ~ .• 65_ 24.10, 

13.72 9.07 46.74 
12.20 7.69 9.74 

0.25 0.15 o.n 



both tbe 1949 ad 1950 seasOlls on all seoticms. lfo fish were planted. 

in .leetiom ~ an4 DJ equl numbers ot the trout planted were d.istributecl 

between the two micidle sections, B and C (Figure l). !b.is policy is the 

same as tbat ot 1949 and permits an e-n.l•ticn of the am.cunt ot 1nowa.ent 

ftt the J:aatehery fish following planting. 

!be permit SJS:tem type of' •reel eeuu was operated cm the expert.. 

men1al -..aters 4uri.ng the past two seasons (194.9 anc1 1959}. Eaeh 

tisherm&ll 4esil"ing to f'isll a partioular pertion ot the stream. wu 

req~d. to regis1-r at a oentrally.loeate4. oheeld.ng station and ebiain 

a daily permit. At the olose of :tisldng in that particular notion .t 

the &isreaa, be was required to return. his: permit to tl:ae eheold.ng static 

and. nport kia: fishing saoess:. 1To obarge wa.s :mau tor a perait and a 

person. •oulcl fish in as any sections of the streaa as he wished. Ptuwita; 

were :lssud at &DJ' time ot the day or night. Tiolatiou: of 1me apeeial 

regula.tions wwe nry fn aad JIWlor, ha."f'lng little ef'.teot on the res•l••• 

.lda•l•dpm! 

!he assistance of w. :e:. Tody', Jt. G. Beason, G. F. llyers, D. G• 

!emnan and w. c. Wagner in seouring c1a ta· !Ii. anglers oa. tebes is gra.t.1"11117 
,.,, 

aelmowledgecl. •• G. Benson and G. F. llyers also helpecl in the oompila1d.e 

in September, 1950, was oond.uotiiM, b7 x. G. Fwrano, E • .Andersen, G. F. 

Kyera, ll. G. Beason and. the writer. 

G. P. Cooper and. A. S. Hazzard •xa-mi net\ ori tioall7 the 1D&D.usoript. 

General super'ri.sioa· ot the projeeta 4esoribed herein was furnished. by 

A. s. Hazzard, ll. s. Shetter ani the lll"iter. The assiat&l'IOe et 

ecm.aa'ftticm Ottloers Henry Holds and Iso JlarlatiJ in aeoving puhlto 

aeoep1;anoe to the experimen-t.l program is also aemowleclged.. 
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Fishblg h-tensitz 

During the trout season ot 1950 (A-Eril 29 to September 10. inclusive) 

~160 fishing trips. were made in the expermental portion ot the Pigeon 

River. These fishing trips: amounted to 6.195 hours or fishing (2.87 hours, 

per trip), wbioh ia: equin.lent to 1.291 houra ot fishing per mile ot 

s..tream or 257 hours per aore (1'able 2). !he two sections that were s.tcolce4 

with hatchery fish acoounted for a.bout two-thirds of the fishing ei':fort. 

!be entire pattern ot fishing intensity en tile dif'terent sections 

ot the Pigeen Riwr in 1950 watr very similar to that in 1949. Tote.l 

fishing wa.s about ~ percent less in 1950. fb.e bw.~· of the :fishing tripa: 

were made on week ends and bolic1&7s. with Saturdays and Sundays alcm.e 

acoounting tor 48 pereent of the fishing trips. Jul7 and J:ugust 

averaged fewer fishermen per aay than aid May. Jum and September (!fable 

3). The cold weather on opening week end had such an adverse ef'tect on 

fishing qmlity in the: stream (1.01 fishing trips produeed only a: f'iah) 

~f.' 
that many fishermen chose to fish in tlw .P6t-hole lakes where limi't 

catches ot 5 trout were common. 

The 2-160 fishing trips were made by 1.199 indiTidual fishermen. 

About two.thirds or tbe anglers fished only once in the Pigeon River 

during the season and 96 percent made leas than 6 fishing tr'ips on this: 

portion of the stream. Only one persQn in a hUl'l.C:lnd fished there 10 

t:iJBes or :more during the season (Table 4). 

Residence of Anglers, 

!he residenee ct anglers fishing the Pigeon Ri,rer in 1950 bas: been 

tabulated both as -to the number of fishing trips and by individuals 

(Table:f .5 and 6). The distribution cf the anglers according to 

residence follows: tbs distribution of the popule.tion of the state to 

a large •tentJ large numbers of fishermen oeme from areas of high 

population density (Table 7). An exception to this trend is noted for 



fable a.-General res1ll.ta et fishing. Pigeon River. season ot 19.50 

Item Seotion s;eotioa Seotion Seotien Total 
A B e D 

lfumber ot fishing tripa 3J3 814 616 397 2.160 

lfaber ot b.ovs fished 898 2.1;0., - .1,890 1,2:1,.5 6,19; 
Percent of to1al hours 14.5 ~ 30.j 20.6 

ltum"ber of trout iiabn 
Ha.teb.ery 291 1,o64 905 i3i 2,,03 
Wild. 123 2.?l 4€&: 1.1,0 

ltm.l>er of trout per 
4-0 nooesshl fishing trip 2.8 3.1 2'.8 J.J 

1fl11D.ber ot fishing trips sueeesstul 153 430 325 164 1,072 
Pereent auooesstw. 45•9 sa.s ,a.a 41.3 49.6 



I 
I __ -

April 29 • l4ay 5 

Jfay 6 • May 12 

Vay 13 • Kay 19 

May 20 • Jay a6 

Jlay 2!/ .. June 2 

Jtme ; • Jtme 9 

J1m.e 10 • J'm'.1.9 16 

Jun.e 17 • June 23 

J,ms 24 - June :;o 

July 1 ... July 7 

July 8 - July 14 

July 15 • July 21 

July 22:. July 28 

July 29 • August 4 

August 5 • August ll 

Aug~st 12 • August 18 

August lt • August 25 

August 26 .. September 1 

September a:. September 8 

September 9 -.September 10 

!otal 

•7• 

lhmiber of 
tishing trips Period 

llJ..'if} April 29-30 

63 lfay 1-;1 

154 J1me 1-30 

'J2:.7 July 1-31 

1.30"/ August 1-31 

166. September 1-lC 

134 

l23 

9(, 

175', 

64 

83 

53 

56 
llt6 

1«1-

91 

71 

'J28't/ 

22 

Number ot 
tishbg trips 

101 

570 

5;6 

;96 
390 

167 

A.nre.ge fishing 
trips per u.y 

••• 

18 

18 

1; 

17 

't/ Includes opening week end, Deeora:tien Day, Fourth of July. and labor Day. respectiwly. 
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Table h,.--Distribution of the number ot fishing trips per angler, Pigeon River• 1950 

Number ot Number ot Pereent of Curnulatiw peroe:nt 
f'ishing tripa anglers total anglers ot total anglers 

1 815 68.G 6a.o 

2 181 15.1 a,.1 

3 86 7.2 90.2 

4 116 ;.a 94.1 

5 2S 2..1 96.2 

6 11 0.9 

1 8 0.7 

8 6 0.5 

9 8 e.7 

10 l 0.1 99.0 

11 4 0.3 

12 3 0.3 

i ••• ••• •• 
14 1 0.1 

15 2 0.2 

•• ... ,,: ... 
19 l 0.1 

•• • •• ••• 

21 1 0.1 



!able 5 • ...:Rssidenoe ot a.nglers fishing Pigeon liver in 1950. Tabulated by fishing trips. 

Population of N'•ber et County of Population of Number of 
County of co-unty in fishing residence COWlty in fishing 
reaidenee thousands trips thousands trips 

Allegan 112: 4 Ottawa 68 5 
Alpena 21 ll Presque Isle 12 12 
Antrim ll 2 Roscommon 4 38 
Barry 23 l Sagina.w 130 ~ 
Bay 75 80 St. Clair 76 6 
Benzie 8 3 st. Joseph 32 1 
Berrien 8() 1 Shiawassee 41, 36 
Branch a6 20 Tuscola 36 14 
Oalhomi 94 25 Washtenaw 81 13 
Charlevoix l~ 5 Wayne 2.015 451 
Cheboygan 14 32 Wexford 18 2 
Chippewa 28 2 
Clare 9 6 
Clinton 27 6 State of Number of 
Crawford 4 3 residence f'bMng tri~ 

Eaton 34 4 
Emmet 16 7 Ohio 140 
Genesee 228 139 nlinois 10 
Glad.win 9 11 California I 

A+ 

Grand Traverse 23 16 New York 8 
Gratiot 32 2 Pem:i.sylva:nie. 19 
liillsds.le 29 23 Oklahoma 2 

Iugbam 130 110 W. Virginia 4 
Ionia 36 l Virginia l 
Isabella 26 6 Wiscensin l 
Jackson 93 15 Indiana 6 
Kalamazoo 100 12 Te::z:as l 

lent ~ 33 Georgia 1 

le.peer 32 10 ti?mesota 1 

Leelanau 8 l Tennessee 2: 

lenawee 53 5 
Livingston. 21 7 
Macomb 107 41 llanitoba l 

Mecosta 17 20 
Midlarui 27 35 
:Monroe 59 47 
Montcalm. 29 15 
Montmorency 4 6 
Muskegon 95 26 
l'ewaygo 19 4 
Oakland 2.54 142' 
Oceana 15 4 
Ogemaw 9 1 
Otsego 6 331 
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' . Table 6 ... -Residence or anglers fishing Pigeon River in 1950. Tabulated by individual anglers. 

Population ot Population of 
county in Number ot county in Number ot 

County thousands fisherman County thousands fishermen 

Allegan ~ 4 S hie.was see 41, 1' 
Alpena 21 6 Tuscola 36 8 
Antrim. ll l Washtenaw 81 35 
Barry 23 1 Wayne 2,015 a59 
Bay 75 45 Wexford 18 l 
Benzie 8 l 
Berrien 89 l Sub-total• 1.091 (91 percent) 
Brw:ich 26 11 
Calhoun 94 19 
Ob.arlevoix 1, 5 NU111.ber ot 
Cheboygan 14 a6 State fishermen 
Chippewa 28 2 
Clare 9 3 Ohio 66 
Clinton 27 5 lllinois 8 
Craw.ford 4 3 California. 4 
Eaton 34 2 New York 5 
Emmet 16 5 Pennsylw.nia. 7 
Genesee 228 89 Oklaho:ma 3 
Gladwin 9 2: W. Virginia 2 
Grand Traverse 2:; 11 Wisconsin l 
Gratiot 32 2 India.na 5 
Hillsdale 29 10 Texas 11 
Ingham 130 69 Georgia. 1 
Ionia 36 l Virginia l 
Isabella. 26 3 lli.:nnesota l 
Jackson 93 14 Tennessee 2 

Kala.ma.zoo 100 9 
Kent 2lp 2.9 Manitoba l 
la.peer 32, 6 
Ieelanau 8 l. Sub-total• 108 (9;percent) 
!Bu.wee 53 3 
Id.vingston 21 5 
Macomb 107 14 
Meoosta 17 13 Total 1.199 
Midland 27 2.5 
Monroe 59 1; 
Montcalm. 29 9 
l!on-tmoranoy 4 J Muskegon 95 
Newaygo 19 2 
Oakland 254 90 
Oceana 15 4 
Ogemaw 9 1 
Otseg• 6 119 
Ottawa 60 5 
Presque Isle 12 12 
Roscommon 4 1; 
Saginaw 130 32. 
S:t~ Clair 76 4 
St. Josep~ 32 1 
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Table 7 ... J'lmber and percent of total fishing tripe eomb.g from. 
major population centers in 1.liehigan$ Pigeon River$ 194,9 & 1950 

~ 1:asa 
Population Nm.ber of Percent Number of Percent 
ot 001.mty' fishing or fishing ot 

Ceu.11:ty in thousand.a trips tote.l trips total 

Wayne 2.01-5 517 a3.1 451 20.9 

Oakland 2.54 111 5.0 lli2 6.6 

Genesee 228 154 6.9 139 6J4, 

lngham. 130 113 5.1 118 5.1 

Kent 246 43 1.9 33 1.5 

Calhoun s4 13 o.6 25 1.a 

Ka.la.ma.zoo 100 39 1.7 12 o.6 



eounties lyi,ag on the western siu of the state (l'ala:masoo. Kent, and 

Calhoa). D.e pattern ot major trunk lughnya apparently cletermines 

to same ertent the clistribution of' anglers f'rom cities sueh as Grancl 

Ra.pits, l'alamasoo and Battle Creek. !his also oould explain the 

preponderance of Ohio fishermen among ou1;..of.state anglers oampand. nth 

the f'n anglers ea:aing frs Indi&Da an.d nli.nois. 

As as noted in 1949. the counties im.ed.iately adjacent to Otsego 

County were represented 'by rela.'.binly- fflf!f a,aglers (!al>le 8). fhe reaq 

aceessibilit;y of trout streams ill most of these ocnm.ties provides tis~iDg 

for the residents: without having· to look elsewhere. !his also applies; to 

resi4el:\tl ot the Upper Peninsula of Jliohigaa. 

Indices ot Fishing Quality 

!he index of fishing qu.li1.y' used in this report is based on the 

oatoh-per-hov-per-angler as deseribed in Iustitm.e for Fisheries Researeh 

Report No. 12.50. !he a:t.a:tistiea.l tools employed have been lim.i ted to 

11he mean, 1ibe standard error of the man and. tb.e t-test tor determiESng 

the significance of difterenees between means. All 'the fishing trips have 

'been used in 11he oampuiation ot these statistics. even though the inclusion 

of the ,msueoesstw. trips maintains a highly- skewed 4istribution et oatoll.

per-bour-per..augler1.ftlues. 

An additional index: ot fishing quality' used in this report is the 

pereent of fishermen who wre suooeasful in catching at least one legal 

trout; i.e •• the sueoessf'ul fishing trips. These figures are usually 

given 1n conjunction wiim the mean oatoh per hour. 

!he Etteot ot Barometric Pressure on Fishing ~uali:tz 

The popular notion that fishing is attected by changes in the 'barcmevio 

pressure was exam.i.Md again by means of records obtained in 1950. For 

trout fishing on the Pigeon River. individual days were classified as to 
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Table 8 •• ..Number ot anglers fishing Pigeon River tram. Otsego County Area, 1950 

County 

Otsego 

Cheboygan 

Presque Isle 

Emmet 

Montmorency 

Charlevoix 

Antrim 

Crawford 

Kalkaska 

Osooda 

lf'QRlber of 
:tish:ing 
trips 

331 

32 

12: 

7 

7 

5 

3 

3 

0 

0 



falling barometer (33 days in which barometric pressure tell more than 

0.1 :mm.. mercury}. rising barometer (32 days) and steady barometer 

(70 days). ill fishing trips were combined in ea.eh category and their 

fishing statistics eompared (Ta.bla 9). In 1950, the catch per hour tor 

both rising and falling categories was better than tor days in which 

the barometer was steady. Likewise, the percent of successful anglers 

was higher for rising and falling days than for steady days. In comparing 

these clata. with what we observed in 1949 we find that the resuli.s are 

contradictory; in 1949. fishing was better when the 'barometer n.s: steady. 

In neither year were we able to demonstrate any ditteren.ce in catch per 

hoUl" between a rising barometer and a falling barometer. Before dra.wing 

any conclusions conoerning the relationship between barometric pressure 

changes and fishing quality, it seems wise to cons,ider other factors which 

can be shown to exert a tremendous effect on angling sucoess. One C>f 

these is the occurrence of a large planting of hatchery trout. Another 

possible factor is low water temperatures which were •oincident with poor 

fishing. A more detailed account ot these will be given in a later section 

but S(lll.8 ot the data are presented here to partially explain the results 

of the tabulations on barometric pressure~ If we consider the distribution 

of angling days classified as to barometric pressure in the light of the 

pattern of fishing quality as influenced by hatchery plantings and cold 

weather• we find that there is little probability that changes in barometric 

pressure had much to do with determining angler success (Table 10}. For 

instance, only 23 percent of the days when the barometer was steady 

occurred during periods when fishing es better than average. For rising 

and falling barometer. these percentages were lµ. and 39, respectively. 
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fable 9 ...... Rele.tionship between change in e:tmospheric pressure and 

fishing quality, Pigeon River, 1950 

Item 

Steady barometer 
(less than o.l mm. 
change in 2tt- hours.) 

~ising barometer 

Falling barometer 

Number of 
days 

70 

32 

33 

Rising vs. steady 

NUD1ber of 
fisrdng 
trips 

1,098 

508 

554, 

Mean 

0.55 

o.6a 

0.70 

Standard 
error of 

mean 

0.035 

0.047 

0.051 

Difference of means • Ool3 
Stand.a.rd error of difference • 0.059 
t • 2.2 • 97% 

Falling vs. steady 

Difference of means • 0.15 
Standard error of difference • o.o62 
t :s 2.1t. • 98% 

Percent 
fishing trips 

auoceastul 

45.2 

55.7 

52.9 
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Table 10 •• -Predietion ot angling success by barometer eompa.red with 

pattern of fisl'-.ing quality as determined by other factors. 

Mean 
Period ce.teh per hour 

April 29. May 11 (cold weather 0.02 
with heavy 
planting) 

:May 12 • May 31 (No ple.nting) 0.58 

J:une l ... June 21 (3 weeks following 1.48 
heavy planting) · 

Jtm.e 22. August 7 (No planting) 0.32 

August 8. August 28 (3 weeks 0.63 
following 
light planting) 

August 29 ,. September 10 (No 0.38 
planting) 

Percentage of days falling within 
:different periods in column l. 

Barometer 
steady 

7 

16 

9 

23 pereent 
of days 
above 
average. 

Baro.meter 
rising 

9 

28 

16 

6 

41 percent 
of days 
above 
average. 

Barometer 
falling 

12 

31 

18 

39 percent 
of days 
above 
average. 
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The Effect of Lunar Cycles on Angling Quality 

In a discussion concerning the e:f'f'ects of the full m.o:on on rainbow 

trout fishing, Mottley (1938, page 212) states: •No doubt the belief 

that the :moon has an effect on the fishing bas been borrowed from 

marine fishermen. !n the sea, however, the situation may be related 

to the effect of the tides, which are definitely associated with the 

phases ot the moon. In fresh water, no such explanation is possible."&' 

However, most anglers are aware of fishing calendars be.sed on lunar 

cycles that claim to predict angling success. Sueh a calendar is 

distributed by the Shakespeare Company under the authority of Joe 

Godfrey. This calendar lists the days as either best, good, er fair. 

From a fishing tackle manufacturer's viewpoint, .DAturally there are no 

bad days te go fishing. 

The predictions of this calendar were tested with the de.ta 

a:vailable tor 'both the 1949 and 1950 seasons. 1l1 1950., trout fishing 

in the Pigeon River was better on the fair days than it ,m,s on the 

best days {Table 11). In 1949, no significant differences were 

observed between the best and fair days. Before drawing any conclusions 

concerning the possible e&use and effect relationship between lunar 

eyeles and fishing quality we should consider other factors whiob are 

known to exert a noticeable effect on angling success, such as 

mentioned in the preceding section. It we superimpose the distribution 

of angling days predicted as best, good and fair on the pattern of 

fishing quality as influenced by cold temperatures and latchery plantings 

(Table 12)., we find there is also little probability that lunar cycles 

W Kottley, c. Kee., 1938 
Does the full moon affect rainbow trout fishing?, Trans. Amer. 
Fish. Soc. Vol. 67 (1937)., PP• 212-214. --
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Table 11.-...Relationship between fishing quality and phase of the moon, Pigeon Biwra 1950. 

lTumber 
ot 

Item days 

!.!!2.. Godfrey's Guide 

Best days :;a 

Good days 75 

Fe.ir days 22 

Best vs. good 

Number ot Mean 
fishing catch per 
trips hov.r 

6l.t2 0.52 

1,184 0.65 

:;:;4 0.71 

Best vs. f'air 

t • 2.6 
99% 

S,tandard Percent 
error ot fishing trips 

mean successful 

0.049 :;a.6 

0.033 52:.7 

0.056 59.9 

Good vs. fair 
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Table 12.--Prediction of angling suceess by fishing calendars 

compared with pattern ot fishing quality as determined by other factors~ 

Mean 
Percentage of de.ys falling within 
different periods in column 1. 

os.teh 
Period per hour Best days Good days Fair days 

April 29 .. May 11 (cold weather with 
heavy planting) 

0.02: 18 8 0 

May 12 • Vay 31 (No planting) 0.58 11 15 23 

June l ~-June 21 (3 weeks following ]..l,.8 
heavy planting) 

8 17 2~ 

June 22 - August 7 (No planting) o.:;2 ha 34 23 

August 8 • August 28 (:; weeks followirt.g 
light planting) 

0.63 13 15 23 

August 29 - September 10 (No planting) 0.38 8 ll 8 

21 percent 32 percent 46 percent 
of days. of days of days 
above above above 
average. average. average. 
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had much to do with determining angler suceess. For inste.nee., '-a percent 

of what should have been the best days.,according to the elendar., fell 

during the periods of poor angling quality {O.02 and 0.32)., and only 21 

pereent o:f' the best days fell within the periods of good angling quality 

(0.63 and l.lt.8). For the 1'air days, only 23 percent fell Within periods 

of poor angling a.nd 46 percent were included in periods ot good angling. 

Flies vs. Worms in Xrout Fishing 

The &?lgling qua.lity bas also been compared with the different type~ 

of lure used. The three principal categories, worms. flies and spint:ler 

with worms were numerous enough to justify separate tabulations. In 'bhe 

miscellaneous olassii'ication are included lures such as tbe.t popular 

wooden plug the Flatfish, minnows, grasshoppers., spinners or other oanbina.tions 

ot different types of lures such as flies and worms. Spinners 1lli th worms 

semn.ed to be a little more effective in taking fish than the other baits. 

used. Tb.ere was little difference between the other types (Table 13). 

Some idea of the seasonal changes in the type of lure used was gained 

by tabulating results by 5-week intervals (Table 14). Worms predominate in 

the fishing early in the season and again late in the season while flies 

are JD.ore in use during Jmie and July. The effectiveness of different types 

of bait in taking hatchery fish or wild fish was tabulated. since from casual 

observation it appeared that worm. fishermen were catching predominantly the 

hatchecy fish {Table 15). This observation was substantiated by the fishing 

reorods and indicates that either the hatchery fish are easier to catch 

with worms the.n they are with flies or that fly fishermen caught and 

released more hatchery fish than did the worm fishermen. No accurate 

aeeomiting was possible of the number of legal sized trout caught and 

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

by the anglers. 
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!able 13 • ......Relation.ship 'between type ot lure used and fishing quality, Pigeon River, 1950. 

Worms 

Flies 

Worms & spbner 

Miscellaneous 

Number ot 
fishing 
trips 

87S 

696 
2.76 

310 

Mean 
catch per 

hour 

o.64 

o.,a 

0.75 

0.53 

Standard 
error of 

m.ee.n 

o.ol,2. 

0.039 

0.074 

0.()60 

Probability that means are different 

Worms Flies Spinner 
worms 

Flies 84 

Spinner & worms 81 95 

l/Iiscella.neeus 87 52: 98 

Percent 
fishing trips 

suecessful 

48.9 

52.2. 

56.5 
40.0 
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Table 14., •• Jatio between numbers of :fishing trips of different types of lve ued, Pigeoa lliver, 

19.50. 

S:,.Week period Type of lure used 

Worms Flies Sp:bm.er 
l6.seellaneous &; worms 

April 29 • Jae 2 4.69 1.81 2.06 1.00 

June 3 • July 7 2.94 3 •. 53 1.00 1.32 

July 8 - Augut 11 8.93 11.1i2 1.00 4.50 

August 12 • September 10 5.23 3.03 1.00 2.~ 

See.son total ;.18 1.00 1.12 
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Table 15 ••• Relationship between number of hatchery trout and wild 

trout ta.ken and the type of lure used, Pigeon River, 1950 

Type ot lure used 

Worms 

Flies: 

S';l)umers & WOrmlt: 

Miscellaneous 

Total 

Number of 
fishing trips 

878 

696 

a.76 

310 

Number of fish caught per 100 trips, 
Hatchery Wild 

116 37 

68 66 

159 53 

119 4<1 

55 
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Fishing Quality and Teinperature of the Water 

Po:rtiom; of the Pigeon River would be classified by some biologists 

as, marginal trc,ut we. ter because of the rather high summer water temper

atures. In June, July and August the water often goes above 70" F. and 

occasione.lly reaches 804> F. The relationship of high water temperatures 

to the density of trout populations is being investigated by Norman G. 

Benson as part of a doctoral problem. However, some information on. the 

effects ot high water temperatures on fishing quality is available and 

will be discussed at the present time. 

On a basis of the ll949 records ( I.F .R. Report No. 12.50), it was, 

tit&ted that there 'ftS a slump in fishing quality in late June• July and 

early August, apparently caused by high water temperatures. During this 

period, the daily max:bnum water temperatures were consistently over 70° F. 

Before and after this period, temperatures were somewhat lower. All 

fishing records tor the period April 30 to June 20 were grouped together, 

likeWise for the periods June 21 i.o August 15 and August 16 to September 

11. Details concerning the catch per hour and water te:mp:eratures for 

these periods are given in Institute for Fisheries Research Report No. 

:rn 1950. the individual days were classified into four categories. 

on a basis of the maxim.um water temperature recorded for that day., and 

fishing record! were tabulated accordingly (Table 16). The four 

categories were as follows: 

(1) Days in which the maximum water temperature did not exceed 

54• F. These were confined to the first 13 days of the season. 

(2:) Maximum daily water temperatur§S from 55° F. to 68° F. 

inolusive. A total of 68 days; 20 in May. 13 in June. 9 in July., 16 in 

August and lB in September. 
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Table 16 • ...J)aily water tempera.tu.re records of Pigeon River, April 29 • September lo, 1950. 
Temperatures were recorded near the upper end of Section B. 

Maximum Minimum. Ma,xj:mum Minimum Maximum :Minimum 

water water water n.ter water n.ter 

Date temp. temp. Date temp. temp. Date temp. temp. 

April 29 42 36 June 18 67 54 August 7 72 58 

30 42 39 19 64 54 8 75 62 

May 1 ¥> 38 20 62: 54 9 72 61 
2 ¥> 38 21 67 54 10 72 59 

& 45 31 22 68 52 11 72 59 

42 39 23 72.:_ 58 12 70 56 

i 49 ~ 24 74 63 1~ 72 55 . 

54 45 25 78 64 14 72 56 
7 51 43 26 79 65 15 71 57 
8 51 42 27 77 61 16 72 59 

9 ¥> 42 28 70 56 17 72: 59 
IO: 45 43 2.9 70 57 18 72 58 

11 50 43 30 70 59 19 70 58 

12 55 43 July l 66 56 20 68 54 

13 58 47 2 66 ~ 
21 67 53 

l4 61 49 3 60 22~ 64 52: 
1i; 61 50 4 64 55 2.3 65 53 

., 64 24 64 
16 62 51 5 58 55 

17 62. 50 6 65 56 25 69 ; 
18 56 51 1 69 57 26 63 

19 59 48 8 72 58 27 • • •• 

20 63 47 9 74 60 28 64 56 
21 65 50 10 75 60 29 60 55 

22 65 52: 11 75 61 30 •• •• 

i 65 53 12 76 62 31 58 50 

66 54 13 75 63 September 1 63 56 

25 65 55 14 68 62-· a: 65 55 

26 66 57 15 64 ~ l 64 54 
27 68 55 16 70 59 51 

28 67 54 17 71 59 5 61 51 

29 64 48 18 71 60 6 63 ~ 

30 64 ~ 
19 73 60 7 65 58 

31 67 20 65 62 8 64 53 

June l. 67 56 21 70 60 9 •• •• 

2 66 56 22 72- 58 10 64 54 

3 60 52: 23 74 59 
4 64 50 24 73 60 

5 65 53 2.5 70 60 

6 66 56 26 T5 61 

7 68 56 'Z"l 74 60 

8 68 60 28 76 60 

9 76 63 29 75 62 

10 74 62 ;o 77 63 

11 72 58 31 73 63 
12 69 57 August 1 67 60 

13 71 58 2 64 61 

14 72 60 3 62 57 
v; 74 59 4 61 55 

..,, 65 55 16 70 62 5 
17 72 57 6 70 55 
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(J) Day-s 1a which maximum water tempera1nires were tru.m '9° F. 

to 74• F • inelusi Te. A -t;otal et Ja2: c1a7s., 13 in Jae., :lS ia J\ll.7 and 

14 ia A,agut. 

(J:,.) 1>ays ia whieh aa:d.111• water 'Hllperatvee were tra. 75• 7. 
-

w 79" 1. inoluaiw. J. total Gt 12 •J'S• It. ill Jae., 7 iD J\\l.7 aaci 
1 ia .&.ugut. 

·!lie mean oatoh per llov 11'&8 then oeputed tor ea.eh ot these elassJ. 

tioatiou. bo'Wl for wild fish and tor Yilcl. &llcl ha'iohel'7 fish ••bmcl. 

Fiabing quality ,raa a110ll l•er for the cold apri:ag period ot 1950, wMa 

,railer ilemperatures dicl. aot ueeei 51,.• F. !he wil4 fisll also u.owe4 a 

tisholinatia to bi'te wheJ& water· teaperatm-ea exoeeded 7'4-• r •• al'ib.o'llgh 

'f;hia effect oould :ao'b be 4eaoutrated for the hai.ohe17 fish tor the 1950 

c1a1ia (fable 17)• 

!ke apparent oontra41otioa between the 1949 dat& ucl ~• 1950 data 

,ras resolwcl 'by re.esamhing the 1949 data o:a a daily laaaia as d.eserilJed 

abow. 1lheu ••pand i:a this manner, there appears to be no oerrelatiea 

1'etweea warm. days., as measved by the da.117 maxima water temperature and 

eatoh per hour llllt:11 ,rater teaperatures esoee4 71',• F. For the 1949 data, 

both the hai.ollery fish a.Del Yild. fish were disinterested i:a angler's lvea 

wb.ea uil7 maxima wawr temperatures exeeedet 7'4.- F. (!able 18) • 
. . 

!lie slap illl tisJai:ng observed in 1949 in 1ille mic141• ot 'the season was 

also 4,apliea•d 1n 1959. Thia m.148 .. r cleeliDe in fishing in 1950 1a 

a.ttribuwd i;o three probable oauaesa (1) The lack ot batobeq pl&atinga 

4Ul"1B& this period an.d -tile resultant la.ck ot stbmla.tioa of the ea.toll clue 

1;o 1m.e planti.Dga (table 19 eel Figure I.) J (2) a deoline ill a.v&ilablliV 

ot the legal-aial wild fish through. a big)& rate ot e:z:pleitatioa and a 

alaekeaiBg of gnanh ra.•J aad (3) ette•ta et hi.git. water tam.peraturea 

c teeti.Bg aoti"ri.i;y of 1;be fish ainee most et tae hot da7a oeeur 4uri.Dg 

thia peried. 
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!able 17.~lationship betwee:a catch per hour aad water temperature. Pigeon Rinr. 1950. 

!apera.'\ure classif'ioation 

Daily a&'Xbl'IB water tempera tu.re. 

54• For 'bel• 

S5° to '8-

6<r to -74• 

,r to 79° 

... or 'bel• 

ss· to 68--

69- -74• 

75• to 7'r 

Wild. ani Hatchery Fish Sembiuecl 

lmm.ber of lim.'ber of Mean catch Yalu 1\troent 
days tiehiag trips per hour ot •t• suooeaaf111 

170 

Wild. Fish O:uly 

13 170 

'8 J:.218 

Jl2 r,o 

12 lq2: 

--
e.65) ... 

>------- o.6 
o.n) -

0.01 -
0.1, -
G.21) -) ......... 2.7 
Ool3) -

55.9 

55.7 

40.1 

2:Jt. 

Jf'.O 

30.8 

19;0 
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· fable 18 •• delationship between catch per how ud water temperature, Pigeon River. 1949 

Temperature olassitiea tion 

Daily :maximm. water temperature 

.51• ~ or 'beln 

;;- to 68° 

6~ to 74• 

75° 'kSO-

51• er·oel• 

52• to 68° 

6" to 7lt 

Wild. and Hatchery Fish eabirled 

lfmaber 
::ot,4aya 

49 
60 

15 

0 

49 
60 

15 

G 

lftmber ot 
fishing 'trips 

-
874 

820 

-
874 

820 

114 

lleaa eateh Value Pereeat 
per hev of•,.- auooeaatul 

- -
-

o.4].) -
)-----2.95 

0.28) -

- -
. 0.1, -

-
51.9 

47.~ 

~1.8 

-
27.5 

2a.4 

16~ 
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Table 19.-Relationship between time of planting and oatch per hour ot 

hatchery fish, Pigeo11 River for SectiOD:J B and O oom.bined. 

1949 
Kean oat.ob. Ium.ber et .llean catch 

Percent per hov 
Period 

)lumber ot 
fishing 
tripa successful (all species) Period 

fishing Percent per hour 
trips auoceastul (all sp,oiea) 

!fril 281 12,Je.t/ A;eril 261 122.'!!t/ 
April 30-)(ay6 198 33.3 0.30 April 29 • !lay 5 87 
?lay 7 • 13 79 48.1 0.3s Jlay o - 12 1a2 
May 14 - 20 81 34.6 0.21 Jlay 13 • 19 89 
llay 21 - 24 70 ;2.9 0.1s llay 20 • 26 73 

lfay 27 • 31 117 
•z: 2:z, 194~ 

12_5'!:tt lfay ~5 • 31 180 52.e o.h6 June 11 

June 1.7 52 48.1 0.33 J1me 1-7 12; 
June 8-14 ;6 53.6 0.37 June 8- 14 112 
June 15 • 21 105 39.0 o.26 June 15 • 21 76 
J\Ule 22 • 28 66 20.0 o.oa June 22 - 28 74 

87.0 2.27 
71.4 1.34 
67.1 0.65 
42.1 o.40 

June 29 - July 5 107 32.7 0.23 
Juue 29, 194~ July 6 -la so 

July 13 • 19 ~ June ·29 · .. July 5 us 35.7 0.2a July- 20 • 26 
July 6. 12 80 28.8 0.15 July f=( • August 2 33 
July 13 • 19 38 23.7 e.09 August 3 • 7 2.cs 
July 20 • 26 35 17.1 0.08 

.A5ust 81 122!'t' 

2a.o 0.21 
20.J+ 0.09 
19.2 0.13 
18.2 0.11 
2s.o 0.1s 

Julz ~e 191+~ .Augut 8 • 14 · 98 
July 27 • August 2 71 25-4 0.29 August 15 • 21 53 
August 3 _, 4') 37.5 0.1a August 22 • 28 72 
August 10 • 16 52 28.8 0.1; August 29..Sept. lt, 79 

September 5- 10 37 
A5ust 17, l~ 

59.2 0.98 
50.9 e.35 
41.7 0.29 
27.8 0.19 

.I 

4,.2 0.29 
I 
I 

August 17 • 23 78 64.1 o.oo 
Augut 2k - 30 67 41.a o.34 
August 31 • Sept. 6 122 51.6 ::rJ September 7 • 11 142 .50.0 

All Plant1ne, 

1st week 61a 112.1 0.40 
2nd week 318 40.6 0.28 

3rc1 week 34, 41.5 0.27 

'(1 Planting 4ates. 

\A 
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Figm"e 2,, ,,. .. Tha r~ hiti onship beitwai:m, time of' planting and ~at©h pell" Jh©Ull'.' ©f' ht:t©hel!:"y tr.<Olut plant~d 

'.ll.l(I\ th6 Pig~, Ol!ll Ri WGlt' and wild trout$ aeaSOllU!J @f J19h9 ~nd 1950., 
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h 1949, despite equal plantings of hatchery fish h each month of 

the season, the decline in fishing q•lity appeared coincident with a 

wry poor showing of the two plantings me.de on Jae 29 and July 27 • A 

possible explanation of the poor surn•l and reooveey of these two 

plantings 1s suggested by the extremely high n.ter temperatures following 

the J1l!D8 and Ju1y plan.tings of 1949 oapared 'ri th the other pl anting a 

made 1 

Planti5 date 

April 28, 1949 

lfay 25, 1949 

June 29. 1949 

July 27, 1949 

August 17 • 1949 

April 26, 1950 

June 1, 1950 

August 8, 1950 

»e.ximum water temperatures for subsequent days 

:lo data. (temperatures from Jray 11 in 501s) 

;a, 54, 52, 52, 56. 59 

73, 74, 74, 75, 78, 76 

79, 79, 80, 79, 79, ~ 

73, 70, 72, 70, 69, 70 

43, i., 41, 42. I.2. 1P 

67, '6, 6o, 64. ,;, 66 

75, 72, 72, 72, 70, 72 

It appears trom the foregoing discussion that stream temperature• 

'below 55• F. may inhibit the feediug activity of fish to a marked degree. 

It is also indicated that a similar effect may result at extraely high 

temperatures although the data. obtained from th.e Pigem River 4uriDg 

1949 and 1950 suggest that maximum. d.a.ily water temperatures may reach 

7~ to 74• F. tor many days at a til1le without any appreciable effect 

on the mean oatoh per hour for those days. In the Pigeon River, the 

daily fluctuation in temperature during the hot part of the summer 

averages about 14 degrees, which provides a relatively cool period. 

(night e.nd early morning) tor each 24 hours. 
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Comparison ot Planting Record 

Plantings of hatchery trout made d.uring ·tM season of 1950 made 

possible further ew.l't18.tion of the mer-its of spot planting e.nd scatter 

planting. The n-.'bers in individual plantings in 1950 were increased 

som.nbat over those ot 1949 but the total num.ber et tislt p1,anted remained 

the same tor the season (fable 20). In several di.t:t'erent approaches te 

the subject• ocmparisons 'beweea spot and soatter plantings indicated 

little difference in results from. the two methods (Table 21). ot tlle 

number ot sueoesstul fishing trips reeorded• spot planted fish ooatribute:4 

to .466. scatter planted fish W.,5. ot the naber ot d.ifterent tisherun. 

bene:f'itting. scatter plants exeeeclecl spot plants. 283 to 273. Comparing 

total fish reooTered• spot plants were better than sea.tter plants 1.oJ.&,9 

to 933. !here was little difference beta'ee:a the two methods as to 1-m 
l!l.l&'ber o:f fish. takel!I. per suoeeastul iiripJ spot planted fish &Teraged. 

2.26. scatter planted fish airere.ged 2.11. Comparing the tote.l n•bel" 

of a.a.ya ot the season in whieh fish :trom. the two planting methods were 

ea:ogb:t by fishermen. spot plants contributed oa 186 u.ys. scatter pla:u• 

cm 185 days. S01118 additional ebserfttions ma.de on the area may explain 

in part the little difterenees noted betweel!I. the two methods. The fishing 

area of the stream which was planted ia easily aecessible at many poinw. 

It woultl seem logical that• evea though the fish were evenly tisperset 

over the entire stream in scatter planthg. lB&ll7 f'isbemen could readily 

fish over th.ea. Also. fish plantee. in a group te:niecl to disperse rather 

f!uiok17 cner adjacent portions of the stream. !his was noted on aeTeral 

occasions 1n. connection with attempts to take large samples of' hatchery 

fish with a shooker a f• clays following spot plantings. It appears 1ihat 

the majority of the fish in a planting are available to the angler tor a, 

short time only and it matters little whether the fish be concentrated 

-----------------~---
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fable 2t.-J.4.s1J ot aatohery treut planted 1a experim.eD:\;al seotiou et 

Pigeon River. seasa et 19J(l. Brook trout were trom. Oden lfatollery. 

lainb• trout were troa ll'elverine l.eariac Ponds. 

,.,•" 
Spot planting Scatter planting 

Range in 
Daw Jicnr lla'ber Speoies Section size in llm.lMr species Section 

-.rbi planted inolles planW 

April 2'. 19'8 ., ... 250 \,Nolt C 7.G-11.i.. 2SO \,reo]c C 

tagged. 250 \,rook B 7.e-11-4 250 'brook B 

tagged 250 rainbow ' 7.e-11.; 250 rain'b• C 

tagged 250 rainb• I 1.0..11.s 250 rain'b• B 

J-.. 1. 1950 taggecl 250 'brook •• ,.9-10.7 250 brook B 

tin-clippe4 258 \reok C ,.,-1,.7 250 'brook B 

tagged 250 ra.i:m.'bmr B 7.0..10.e 250 rainbow C 

tin.elippe4 250 rainbowr B 7.0-10.2 2,0 rainbow C 

August 8, 1950 ilaggei l2S l>roek B 7.e.11.0 

tin-clipped 125 brook B 7.0.11., 

tagged 125 l>reok C 7.0.11.0 

fia,.olippe4 125 brook C 7.0.u.o 



S:peciea and 
month of 
planting 

N1111ber . ef 
ameeesaM 
f'is!;istrJe• 

Spot - S:oatwr 

-- - • Jlt.. 
!able 2l~pot planting versus scatter planting•_ toa.nglers. Pigeon River 1950. 

, ,- - I - - . ·-· -

Hm'ber of dltterent To'tal 
fishermen sharing :tiah 

the catoh recovered 
li,ot - - - , Sea tter Spot S'oatter 

Humber ct.- fish 
per sucessf'ul 
tishi5 trip 

Spot -- . - .. i:catter 

liaber of fish liumber of da7S :lumber et days required , 
-.er sueoess.tul in season in which take varying pereentages 

•~pot &l!l;l::a tter s!!:11 were s:::! S~ S;~t total re;:1ar -
_____________________________ , ___ ,. _______________ _____,as_. _So _____ z,_-___ as_, -2'?i.--, __ 7S 

April •• •• • • 

June •• •• •• 

Brook 

April •• •• •• 

June •• •• • • 

Total ~ &13 

•• 

• • 

•• 

. .. 

283 

108 -
il 

98 
62 

la!! 
175 

1.,0q.9 

94, 
71 

207 
137 

105 
r; 

101 
ll+S 

933 

• • 

•• 

•• 

•• 

a.a.6 

•• •• • • sa s6 26 J2 48 2s 33 jl. 

•• •• • • 64 62: 7 11 31 i UJ. a. 

•• •• •• 27 15 17 29 15 16 a+ 

•• •• • • 28 40- 4- 5 3 1 -
~ll :,.86 ,.~ 186 18S 
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in one spot or spread uni:f'orni.ly over a mile or two of easily accessible 

water. Experiments seem to indicate that it the fish are not caught within 

a relatively short time after planting they do not contribute much to the 

catch. This is especially true of brook trout. where the majority of the 

recoveries are made within the first three weeks following planting. and 

in some cases 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 "meat-fishing•" frequent plant

ings of small numbers of fish i:n ace es sible portions of the streams seem 

to be desirable• although this would add to the expense in at least some 

cases. 

Distribution of Catch .Among Fishing Trips 

The planting schedule in 1950 was quite different from that in 1949. 

:rn 191..e, 1,500 trout of ea.eh species (brook., brown a.nd rainbow) were 

stocked at the rate of ,op in each of 5 monthly plantings. Half of each 

group were spot planted• the other half scatter planted. The area planted 

was Sections Band Cat the monthly rate of approxi~.a.tely 80 fish per acre 

or 4-00 per acre per season for all species combined. In 1950., the total 

season planting was the same as for 1949. However. no brown trout were 

planted and the total was divided between three individual plantings: 

April 26 - 1.,000 brook and 1.,000 rainbow (178 per acre); June 1 • l.,000 

brook and 1.,000 rainbow (178 per acre); and August 8 • 500 brook: (44 per 

acre). 

With an increase in the monthly stocking rate from 80 trout per acre 

in 1949 to 178 trout per acre in 1950 there was a corresponding increase 

in the catch per hour immediately folloWing planting (Table 19 and 

Figure 4). There was also a greater percentage of fishing trips 

successful in ta.king limit catches in 1950 over that in 1949; however. 

the bulk of this increase did not come from the form er ly 
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msuccessful angler class but rather from those anglers tbat took less: 

than the limit the pre-dous year. Pl.anting trout cioes not seem. to 

eq-Uze the effects of tishi.Dg ability wey mueh. re.th.er it allows 

those expert. fishermen who oan catch fish to take more ot tbem.• and 

increasing the size of the planting simply favors this trend (fable 22:). 

Plaating a tn fish. at a time at frequent intervals spreads the fish o~r 

more fishing trips and over more anglers tea greater extent than the 

aoa.tter jla.ating method invol'ring larger •umbers of tmut stocked less 

frequently (fable 21. 1950; and fable 15. 194'). Suoh a aystem would. 

inorease the cost of steold.ng 'but it is 'believed that tbe additioml 

cost would be ju.stified in more efficient aaa more equitable utilize. tion 

ef tile present hatob.ery production. !his 1Mtter utilisation would ha,re 

the same effect as iaereasing tbe present production ot legal-eised 

trout. 

Difterenees in Catch per Hour Between Sections 

As ns the case in 1949. the catch per· hour in Sections B aad e in 

1950 waa: higher the.la in A and ». !his ns primarily the result ot 'the 

stocking program (fable 2;). !he eatoh per hour of wile. :f'ish was best 

in Section D although Section C probably would ba.ve been mah better 

it the fishing pressure caused in pa.rt by planting hatebery fish had not 

been so heavy. Sectioml3 and e induced tb.e greatest fishing pressure 

although the downstream movement of many fish tram tl1e April plantil!lg 

resulted in a larger proportion of anglers choosing Section A to fish 

in than was the ease i:a 1914-9• A& a rw.e.anglers tend tc eoncent~te 

in areas where it has been better than average fishing. Tbis te:nienoy 

is also apparent as to the time of the year when most angling is done. Kay• 

June and September h.aw higher fishing pressures tJaan July and Augusti the 

fishing quality alao shows the same pattern. being sao.owhat poorer in Jul7 

and August 'than at other times. 
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!able E ••• Num.ber ct trout per fishing trip, Pigeon River, 1950 

ll\11D.ber ot trout 1•r trif 
l 3 4 5 6..1e ll-25 

s•etlon A 

Number of.tishing trips 180 47 ,6 2q. 12 33 1 .. 
Fishing tripe by penent sJ,i.l 14.1 10.a 7.,2 ,., 9., o., -
Oum.w.ati:w peroent of fishing 
trips 

. 45.9 31.s 21.e 1J•8 10.2 0.~ - -
Percent ot total fish oaught - 11., 17.lt. 17.lt. 11., 39.9 2.4 -
C:heulatiw pereent ot total 
fish oe.ught - 100.0 es.7 71.; 53.9 1a2.; 2.!i" -
S.eotion B 

Humber ot tiahiug tripe 384 124 72 ~ 45 l1a6 2 .. 
Fishing trips 'by pereent 473 15.a a.s ;.o 5.5 1s.o 0.2 -
OsulatiTe percent ct fishing 
trips - 52-.7 37.5 2a.7 23.7 18.2 0.2 -
Percent of total fish oaugb:b • 9.4. 11.0 9-k 1,.1 55Jt. 1.1 -
Ch:iaw.la.tiw ptreent of total 
tieh ee.ught. - 100.0 90~ 1,., 70.12 ;6.5 1.,. • 

S.eotion o 

1lahe1" •t fishing trips 291 91 66 kl 28 214. 51 24. 

Fishing trips by percent 47.2 J.4.8 10.7 6.7 4.; ;.9 a.; 3.9 

Oum.ulatiw peroe:nt et tiahing 
tripe - ;2.8 ;s.o 27.; 20.6 16.1 12.2 3.9 

Percent of total fish caught - 7.0 10.1 9.4, e., 9.2 ,0.1 as.6 

(hmulati-n percent ot total 
fish oaugh'b. 100.0 9;.0 aa.9 7;.p ~.9 55.7 as.6: 

Section D 

Jrumber ot fishing trips 23~ " J1 14 16 1 15 3 

Fishing trips by percent 5a.7 17.1 7.8 6.o 14.0 1.a 3.e o.a 

CU1tulati fl percent of' tiehing . 
--- --41;1r "-~-2I1-~? - 16J~ --~10;4 --- 6J&_ ---

tripa 4.6 o.s 

Pereentot total fish caught - J.4.9 1,.6 15.a J.4.G 1:.1 24.6 9.4 
C•1Ua ti ve percent or tota.l 
fish oa:ragb.t. - 100.0 e5.1 71., 55.7 41.7 34.0 9.11. 
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!able 23~lity- et fishing in different aeoU.a et 

Pigeon tiTer • 1950• 

lhmNr ot· ·- · ·standard Stancl.ar4 Pereeiit et lfa'ber ot fotal 
tield.ng O&Wh tniati=, error ot t~~ tiall aewa 

tteotia vipa per·...- er mean,~ pa caught f'i••· auoeeaatlll. 

W'Uci Fish !!ll 
J. )33 0.1, ••JO e.016 m.., 123 198 

B 81- ,.12 o.;s e.e12 20.5 251 2.130 1/2 
C '1' 0.11 e.3s 0.01- 30.s -- 1.a,o 

D JV, ••J3 o.6o 0.030 Ja.s ~ 1.11, 1/t 

fetal a_1'e 0.18 o.-i .... 11.1 1.190 ,.195 

. Jlatohery Fisk oatz 

A 1:1, ,.,, 0.59 0.032 36.9 291 898 

• 814 o.t,5 1.35 0.9.q.7 '46.9 1.o6lt. 2-130 1/2 

Cf 616 G.49 1.e; e.o1i2 '4J,J,. 90S 1,890 

D m o.e3 0.016 e.oooe 7.5 43 1.276 1/2 

!otal a,l48 e.lt4 1.09 e.m :,6.6 2,303 · ,.1,s 
Wild. &ml Jiateberz Fish C•ld.11-4 

.... 333 G.47 OJt8 o.<£6 45.9 414 898 

J 814 e.n 1.lt.5 0.051 152.s 1,,15 2.1,0 l/2 

e 616 &.67 1.11 0.045 52.e 1.301 1.a,o 

1) 397 0.3' 0.64 o •• .la,1., 457 1-276 ~-

fetal t.160 e.62 1.1s 0.025 !a,9.6 J.493 6,19; 
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!he peroeaitage ot ••••••hl t1shing 'trips ues not tlueta te •• 

wid.el7 as tlle oatoll per ho•, a11gg••'tin& 1mat 'blais index ma7 ut be •• 

1aclieatiw of aglbg ciuaJ.ity as eawll ,-io uv. laoreaaea in iJhe 

total eatoh are reflected. to a larger d•gree in oatob per aour 1alaa 

ia tile percent of suooes&ful anglers, as reTealecl by tile tollOlt'i.Jag 

1l1111111&riesa 

Y•ar -
lflDber of wild. fish oavgat 

Cat.ob. per laov 

P'eroe:m:tage ot nooeasful uglera'. 

, 
Ca teh per l'lev 

:P.roeatage ot ••••sful anglers 

12!2 .!22! 
1,-8 1,190 

C.15 e.1e 
a&.a 27.3 

1,67e 2,JeJ 

!he ae experimental obage 1al 'like geneff.l regulations tor trout 

tbat was made at tile P1geo:n Riwr 4ving the 1949 ad 1950 aeaaou 

inveln4 a rea•ti• in -tile dail7 lbdt tra 15 w 5 vnt per daJ' • 

!his was done in Seotio:u A and. B (Figllff 1) to fiJJ.cl eat aat •tt•• 
tlw lonr dail.7 llllit wnlcl haw 1a reti11vibuting the oatch ner aore 

tiabermea. 

1.01" 1950, aa ia 1949, the record.a haw 'been summarised cm a bad.a 

ot 1ibe JmllNr ot fish oa11.ght per fishing trip (!able 22) •. !able flt. 

8'1111111Lrisea the naber ot batoher7 tiala, wild. fish, and. total fish 1lakea 

'bJ' imiTiclal anglers. Certain treacia are JLotioeable 1a 'lihese tabula-ties 

wbioll are al.Ma~ identical with tbe inf'oraation reported in 194.9• s .. 

et these are tbe tollowhga 
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!able 24,._.lfiD.ber of trout in season ca-ooh of u.dividal anglers. Pigeon River8 1950. 

l{uaber et J'aber ot lf1aber e:t 
llumber anglers taking angl•n teJdng uglera taking 
et fish batehery w114 bawhery and 
eavght fish fish wild ti11b. 

753 83(} ~ 
148 :t.75 168 
80 69 87 
34 lal- 59 
lt2: lZ 39 
28 21 ~ 
l2 10 SJ 

~ 
8 13 

' 17 
8 ' 16 
4 1 19 
s 1 5 
4 3 s 
3 a: 7 
4 1 ' 1 •• 10 
; 1 s 

' l s 
J 1 a 
1 2. 4 

•• •• 2 
4 •• •• s •• J 
1 •• J 
1 2 J 
2' l J 
1 l 1 

•• l l. 
1 •• •• 
J •• •• 
1 l 6 

•• •• •• 
1 •• 1 

•• •• • • 
•• •• 1 

•• •• 1 

•• l l 

•• •• • • 
1 •• •• 

•• ••• 1 

•• ~· •• 
•• •• 1 
I. •• l 

•• •• a 
•• •• 1 
1 •• •• 
1 •• 1 .. •• 1 

•• •• 1 

------

lfaber •f Peroent ot 
fish caught anglers •king 

Range ha1iobery 

6,. 10 

Kore than 
10 

fish 

Peroeat et 
" total 

N.iloh 

18.6 

--~' 

Pei-cent of 
ngle:goa -.Jd:ng 

ld.14 
.tiah 

95.8 

Perceat of 
total 
eatoh 

Percent of 
anglel"a tak:tng 

hatehery am 
w114 tiah 

Percon1; ot· 
total 
oatoh 
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(l) Roughly half of the fishing trips are unsuccessful in pr~dueing 

a single legal-sifed trout. The addition of large numbers of hatchery fish 

to a stream reduces this figure about 10 percent. 

(2) Relatively few fishing trips account for a lion's share of the 

total catch. In Section A (unplanted) 21.0 percent of the trips took 

71.3 percent of the fish; Section D {unplanted) 16.4 pereent of the trips 

took 71.5 percent of the fish; Section B (planted) 23.7 percent of the 

trips took 70.2 percent of the fish; and Section C (planted) 20.6 percent 

of the trips took 73•5 percent of the fish. Planting fish does not change 

this pattern very much either. 

(3) . Limiting the daily creel to 5 trout per day theoretieeJ.ly would 

have affected 12.2 percent of fishing trips in Section C (planted) and lt,.6 

percent of the fishing trips in Section D {not planted). I:t these limits 

were £ether reduced to 2 fish per day• 27.3 percent of the fishing trips 

in Section C would have been affected. 16.4 percent in Section D. 

(4) The 5-fish limit in Section B had practically no effect in 

redistributing the catch com.pared with the 15-fish limit in Section c. 

Note that the pereentage of anglers taking 5 fish per trip in Section B 

(18.2) was similar to the percentage ot anglers taking 5 or more fish per 

trip in Section O (16.l). and that the percentages of anglers taking o. 1. 

2, 3, and 4 fish per trip in the two sections were much the same (Table ~). 

Sections A and D may be CGlll.pared in like manner. 

(5) Considering the total catch for the season, the greater share 

is taken by only a few anglers. This is true for both hatchery and wild fish. 

Differences in the angling ability of individual fishermen accounts 

for most of the trends noted 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 

ot all the fishermen (Table 25). Because of their superior angling skill. 
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Table a;.-Piehing statistics for individual anglers who fished 10 

or more times in th.e Pigeon River• 1950. In pa.rentheses are percentages 

of totals of entire season 

Rssiclenoe
liuaber of' oeun.ty • 
anglers ataw 

1 Otsego 

2 Otsego 

3 Ohio 

4 Wayne 

; Washtenaw 

6 Otsego 

7 Ohio 

8 Roscommon 

9 Otsego 

10 Hillsdale 

11 Ohio 

12 We.pie 

1~ otsego 

13(1.;) 

Percent fishing trips 

Number ot lnlmber 
fishing suoeessf'ul 
tripa trips 

21 18 

19 17 

1.5 9 

1; 13 

14 10 

12 8 

12 7 

12:. 9 

11 7 

11 9 

11 4 

11 8 

10 8 

174(8.1) Ja1(11•9) 

successful - n.o 

Wild 
trout 

2 

5 

2' 

21&. 

~ 

0 

12 

9 

2 

30 

9 

3 

7 

J.43(12.;) 

S9 

S5 

8 

21 

3 

~ 

7 

29 

45 

~ 

4 

21 

40 

348(15.e) 

Mean ea tch per hour • 

!etal 
trout 

61 

'° 
21t. 

45 

a.7 

32: 

19 

38 

47 

54 

13 

2li 

47 

49l(J.li,.l) 

1.29 

Kean ea.tell 
per hour 

2.60 

1.57 

0.1, 

0.19 

1.01 

1-2.5 

o.rJ 

o.se 
2.22 

l.hl 

e.,1 
0.58 

2.12 



and also because of fishing more times• these fisher.men account fer a 

large proportion et tae total o~tch. Any restriction on daily Uaita 

rill_ 'be generally aiscriminatory against the more skillful and more 

persistent angler. 

!be plaatiag program ter 19!}0 bas lleen summarized in. an earlier 

section (Table 20). Eaeh trout was either tagged indi'ri.duallJ or marked 

:la groups l>y tta-clipp:lag. makiag 1\ possible to t:race movement. reoov•Z'J'• 

ete., fr• incli.Tidual plantings. Broek trout do not influence the oateh 

tor so lcmg a period as similar plaatings of rainbew 'trout. although the 

total peroentage of recovery was about the same tor botll species (!able• 

26 and 27). For all 'brook trout plantings oom'bined• eo percent ot the 

recoveries were ade in the til"et 20 days after planting and gr percent 

were made in th$ first 40 d.ays. Fer tile rab.bows• tJaese •lues were 29 

percent and 77 percent respectively. Scatter planted trout do aot eon-
. . 

tribute to the catch for longer periods than 4o spo~ planted fish (Table 

27). These ebservations are very similar to the results ot the 1~9 

Sae adiitienal ini"or.mation was obtained on the carry-ever ot 

hatchery fish fr• one season to the next {Tables 26 and 28). Of 1.500 

brook trout pla.uted in 1949• none were recovered ill 19501 •t equal n•bers 

et brcnm and. ra.iabow trout planted in 1949. 2.3 :,ereent were ta.ken 1me 

tollElll'ing sea.son. Taese l'aae tisb amounted to 7•~ percent and a.9 

percent respectiTely ot the estimated population of planted. and rainbell' 

trout rem,.i:aing in the stream h September 1949 fr• plantings made that 

season {!allil.j 28). The 33 li>rewn trout recovered in 1950 from plantiags 

made ia 1949 &Te;_ged 9•9 inobes long and bad grown an average of e. 7 

inches. The 3J:a. :ra.inban averaged 9•3 inohes loxig 8.Jl.d bad. grown 1.0 b\obes. 

Tbi.11 average growth rate of planted trout is much below that ot the 111114 

trout tor the sam.e peried in the Pigeon River. 



Date 

April 2.9 
30 

May 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

~ 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
;o 
31 

J,me 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
lt&, 
15 

-1:.t4.-

Ta ble 26.-S\1l'lllllal"Y of returns frOJD. brook• brown and rainbaw trout planted in 

tlt.e l?igeOD. Riwr. 1916 and 1950• Recoveries made in 1950 see.son only tabula.tea.. 

Includes Tolunta.ry returns from fish recovered outside experimental area. 

iainb01f trout .Brook trout 
Ionth inwhioh planting·oceurred 

April June April June August 

1.oo<NJ 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
1 

•• 
•• 
•• 
2 
6 

12 
8 

.. s 
./·:;i} :~, ,. ·.<~t ,,_" 

9 
16 
13 
2 
4 
4 
7 

17 
20 
36 
15 
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58 
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28 
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?i'umber of 
fisher.man 

days 

so 
21 
•• 
2 
1 
2 
2 

18 
21 
5 
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4 
4 
7 

45 
51 
13 
10 
9 
7 

19 
31 
38 
23 
10 
5 
7 

13 
47 
77 
57 
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7 
6 

11 
30 
43 
16 
16 
20 
17 
24 
;6 
30 
11 
9 

20 
14 
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1 17 •• 4 33 •• •• 
3 9 •• 3 ~ •• • • s 1 •• •• l s •• •• 
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' 
•• •• 8 •• l 

8 3 •• Ji 17 l •• 9 •• •• •• •• l •• • • 10 •• l •• •• •• •• 11 1 2 •• •• 13 •• •• 
12 •• 3 •• ll li.3 • • •• 
~ •• •• •• •• 5 •• • • .. , •• •·• •• 3 •• •• 15 •• •• •• 2 27 •• 1 
16 •• 1,. •• 1 14 •• • • 17 •• 2 •• l 12: •• 1 
18 •• 4 •• •• 14 • • •• 19 •• •• •• •• ; •• •• 
20 l •• •• •• l • • •• 
21 •• 4 •• •• llO •• •• 
22 l •• •• • • 8 •• •• 
23 •• 3 1 •• 8 •• • • 
24 •• 3 •• •• 7 •• •• as •• •• •• •• 5 •• •• 
a6 •• •• • • •• a •• •• 
27 •• 2 •• •• 1, •• •• 
28 •• 2: •• •• •• •• 
29 •• •• •• •• 4 •• •• 
30 4 2: •• l 12 •• •• 
31 •• l •• •·• 5 •• •• 

Av.gut 1 •• •• •• •• s •• •• 
2 •• •• •• •• & •• •• 
3 •• •• •• •• •• • • 
4 •• 4 •• •• 17 ]!, •• s •• l •• •• 14 •• •• 
6 1 1 •• •• 500'1/ 

10 •• •• 
1 •• 3 •• • • 9 •• •• 
8 2 4 •• •• 78 22 l •• 
9 1 •• •• •• 15 2.3 •• •• 

10 •• 3 •• •• 16 12: •• •• 
11 2: 5 •• 1 29 l6 •• •• 
12 1 l •• •• 30 a3 •• •-• 

i l 1 •• •• 10 14 •• 1 
7 1 1 13 17 •• •• •• 

15 4 •• •• 5 9 •• •• ,, •• u. l 2 •• 2 15 16 • • •• ·~--- = 
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18". l 3 

•19 1 1 
20 •• •• 
21 •• 1 
22 •• •• 23 3 6 
24 l 4 
2.5 •• l 
26 5 3 
'Z'f 3 •• 
28 •• •• 29 •• •• . ;o •• •• 

I 31 •• •• 
I lepa.b9r ~ •• 6 

2 3 

' 
4 4 
1 4 

' •• •• 
6 •• •• 
7 •• 1 
8 3 5 
9 •• •• 

18 l 3 

Total - 365 711 

Percent ot 
recoTery 36.5 71.1 

Total trout reoovered (1950 planting} 

Brook 
Rai11.bow 

Total 

-./ Fish planted. 

Number Percent 
1,237 49.5 
1.076 53.8 

..,. 
~·-... 
• • 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
• • 
•• 
•• 
•·· 
•• 
• • 
•• 
•• 
•• 
•• 
•• 

358 

35.8 

•• 
•• 
•• 
•• 
•• 
• • 
•• 
•• 
• • 
l 

•• 
•• 
• • 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
l 

•• 
•• 
• • 
•• 

54B 

54.a 

l 12 •• 
9 13 •• 
8 lG •• 
3 10 •• 
1 7 •• 
1 16 •• 6 ~ •• 

16 23 •• 
lk 11 •• 
6 22 •• 
4 1 •• 
2 9 •• 

•• l •• 
• • 7 •• 
• • 8 •• 

' 17 •• lJ 31 •• 
l2 35 •• 
7 25 •• 
2 6 •• 

•• l • • 
• • 11 •• 
3 13 •• 
3 6 •• 
3 16 •• 

331 2.160 33 

66.2 2.2 

fetal trout recovered (1949 planting) 

Brook 1949 
1950 

Brown 1949 
1950 

:Rainbow 1949 
1950 

Total 

Iumber Percent 
600 4o.o 

0 0 
;84 25., 
33 2.2 

671 44-7 
34 2.i 

•• 

•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
•• 
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•• 
•• 
•• 
•• 
•• 
•• 
• • 
•• 
~ 

2.3 
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!able 21.-angtb or time plantings ot brook aud re.inbow trout influence 

April 26, 1950 B 
April 26• 1950 C 
June 1, 1950 O 
June 1, 1950 O 

Total 
Percent of total 

August 8• 1950 B 
August 8, 1950 B 
August a. 1950 O 
August 8, 1950 C 

April 26, 1950 B 
April 2't: 1950 C 
J1m9 1, 1950 B 
J'lll'Je 1, 1950 . B 

Tetal 
Percent of tetal 

April 2e, 1950 B 
April 26, 1950 C- 0 

Jane l, 1950 B 
J,me l• 1950: B 

Total 
Percent ot total 

April 26• 1950 B 
April 26, 1950 C 
Jue 1. 1950 0 
Jum, 1, 1950 C 

!otal 
Percent ot total 

tagged 250 
tagged 250 
tin clip 250 
tagged 256 

tin clip 125 
tagged 12.5 
fin clip 12-5 
tagged 125 

tagged 250 
tagged 250 
fin clip 250 
tagged 250 

tagged 2.5() 
tagged 2.50 
fill olip 2.50 
tagged 250 

tagged 250 
tagged 250 
f'in elip 250 
fin clip 250 

the catch, Pigeon liver• 1950. 

Humber of trout recovered in clitferent perieds following 
I.ant 

Break trout • Spot plantings 

!ti... 32 6 o 
59 J3 6 o 

168 6 l O 
119 4 2 1 

390 75 15 l 
ao.9 1;.6 3.1 0.2 

7~ 6(13 days) 
6o 17(13 days) 
91 10(13 clays) 
57 16(1; days) 

Brook trout. Scatter plantings 

41. 25 1 0 
76 22 s 0 

123 17 3 2 
81 lS 0 1 

321 82 15 3 
75.a 19.3 3.5 0.7 

Rainbow trout • Spot plantings 

11 ,h6 20 6 
12 59 20 .4 

143 !th S 6 
89 35 4 20 

255 186 49 36 
45.0 ;2.1 a.6 6.~ 

b.inbew trout - Scatter plantings 
6 ;, 15 6 
6 59 15 7 

156 25 14 5 
Sl 22 8 11 

52: 29 
10.2 5.7 

e 
0 
0 
1 

1 
0.2' 

0 
l 
0 
l 

2 
0.5 

l 
a: 

J 
22 

;.9 

2 
2 
6 

13 

23 
4.5 

0 8(15 uys) 
0 0(15 days) 
6(2 days) 
0(2 days) 

0 
0 

0 

0 
0 

0(15 days) 
1 of15 days) 
0(2 u.ys) .. 
0(2 days) 

1 0 
e.a 0 

4 4(15 days) 
9 2(15 days) 
0(2 days) 
0(2 days) 

1, ' 
2.; 1.1 

3 6(15 day,· 
3 ~15 uy,i 
1(2. days) 
a{2 days) 

9 8 
1.s u£ 
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· !able 28 •• Ja1;ohel"J' trout noovered fraa plantings ma.de h Pigeon River during 1949 and. 1950 

Date ot planting 

April 28• 1949 

May 25. 1949 

J,me 29. 1949 

July 27, 1949 

Augui. 17 • 194,9 

Total reoo'ftred ia 1950 

Peroen:t et total planted 

llva'ber planted 1n 1949 

Bumher recovered by anglers in 1949 

Population estimate. Septem.beJJ 1949 

lfum.ber reoowred by anglers in 1950 

Peroent l'eCovered ot estimate in September, 194-9 

PopulatiOJI. estimate, September, 1950 

B-.ber planted 1n 1950 

l'umber recovered b;r anglers in 1958 

Poptllation estimate September, 1958 

B-.ber ot fish recovered ;t,x Slers in 1970 
Brook · - - - · - - Brom. iaiabcnr 

0 4 2 

0 2 0 

0 6 ' 0 8 ~ 

0 13 17 
0 33 ~ 

e.e 2.2 2.3 

1500 1500 1500 

600 384 ,11 

80 4J2 380 

0 JJ 34 
0 7.3 s.9 
0 31 2 

a;oo ••• 2000 

1237 ••• 1076 
75 ••• 151 
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The recovery from the April, 1950, planting of brooks and rainbews 

is not believed to be very complete because 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 almost entirely came from the 

April planting (Table 29). The percentage of recovery therefore for 

this planting is presumably somewhat below the actual number of fish 

taken by anglers. 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 

downs,tream from the experimental area• 

Rainbow trout furnished a 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 and rainbow trout, a greater average 

recovery rate was obtained in 1950 than in 1949. '!'his was brought about 

principally by eliminating the plantings during the hot part of the 

summer 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. In 1949, plantings were made more frequently at 

a lower individual rate than in 1950. The percent of recovery from 

different plantinS!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 ma.de at comparable dates 

are quite similar1 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 influences the percentage 

of recovery muoh more than the numbers of fish planted. 
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Table 29 ••• Movement of hatchery fish following planting in Pigeon River, 1950. Recoveries 

outside research area, tabulated from voluntary returns by anglers. Mileage based on two 

miles of stream for each land section traversed. 

Rainbow Brook 

Miles downstream April June April June August 

2 (Elk Point) 12 •• 29 2 3 

3 (County line) 5 •• 9 •• • • 

5 1 •• •• . . • • 

6 1 • • •• • • • • 

7 (Tin Bridge) 4 •• 5 l 1 

9 l • • 1 •• • • 

10 (Pine Grove) l . " 2 •• •• 

lli (Red Bridge) 5 • • 3 •• • • 

16 l • • • • • • •• 

25 (Beebe Bridge) 2 •• • • •• . . 
35 (I-Beam below Afton) 2 . . 3 • • •• 

60 (Paper Mill Dam, Cheboygan) 1 •• • • • • •• 



Table 30.---Relationship between percent of recovery and number of fish planted., 

Pigeort River 1949 and 1950. Stream averages 40 feet wide in the 2.32 miles of stream pleJ:i.ted. 

Number of fish Percent of 
planted per :mile total 

Planting date Species of streron recovery 

April 28., 1949 Brook 129 71 
April 26., 1950 Brook 431 36 

April 28., 1949 Rainbow 129 74 
April 26, 1950 Rainbovr 431 37 

May 25, 1q4q Brook 129 41 ., ., 
June 1, 1950 Brook 431 55 

May 25, 1949 RainbOW' 129 70 
June 1~ 1950 Rainbow 431 71 

June 29, 1949 Brook 129 10 

June 29., 1949 Rainbow 129 20 

July 27 1949 Brook 129 18 
~ , 

July 27, 1949 Rainbow 129 26 

August 17, 1949 Brook 129 60 
August 8, 1950 Brook 216 66 

August 17., 1949 Rainbow 129 34 
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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 possible the caloulation 

of aoourate indices of movement of fish planted in these sections. 

Briefly, this movement index is based on adjusting the number of fish 

recovered in any section to the amount of fishing effort expended in 

that section in the period of time to which the planting was exposed 

to capture. The numbers of fish recovered during equal hours of fishing 

in the different sections should represent the relative numerical distri

bution of fish in the sections and thus indicate the degree of movement 

from the planting site. Except for the planting made on April 26, 1950, 

the great majority of the fish were recaptured within half a mile of 

the place where they had been planted (Table 31). This observation is 

very similar to the 1949 res~lts. 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 area 

from this planting (Table 29). No such downstream. movement was recorded 

~ the fish planted on April 28, 1949, 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 for the period April 20 

to May 10$ 1949,. the difference in weather for the last 11 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 (Table 32). Annulus formation of scales 

of brook trout and changes in condition 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 1950 was very poor for the firs~_lO days 

of the season compared with 1949. All available evidence indicates that 

it was the cold weather that accounted for the downstream movement 
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Table 31.--'Movement of hatchery fish following planting, based on recoveries :made 

by anglers, Pigeon River, 1950. Movement indices have been computed on a. basis 

of fishing intensity for individual plantings. 

Movement ind.ices .., Number fish ca.u~b,t 

How 
Fishing intensity 

Date of planting marked Down t\vo Down one No Up one Up two 
sections section movement section sect::Lons 

Brook trout - Spot planting 

April 26~ 1950 tagged 16 14 1i:; _, 2 •• 
April 26., 1950 tagged •• 32 12 l 0 
June 1., 1950 fin clip l 4 57 1 •• 
June 1, 1950 tagged 4 4 39 1 •• 
August 8., 1950 tagged 6 5 14 1 •• 
Au.gust 8, 1950 fin clip 4 7 23 0 •• 
August 8, 1950 tagged •• 10 15 1 l 
August 8, 1950 fin clip •• 6 16 2 0 

Brook trout - Scatter 2lanting 

April 26., 1950 ta.gged 19 17 17 l •• 
April 26, 1950 tagged •• 32 11 2 0 

June 1, 1950 tagged •• 14 22 4 3 
June l., 1950 fin clip •• 19 36 5 1 

Rainbow trout - Spot planting 

April 26, 1950 tagged 23 16 19 0 •• 
April 26., 1950 tagged •• 26 21 1 1 

June 1, 1950 te.gged •• 2 50 3 0 

June 1., 1950 fin clip •• 3 58 6 2 

Rainbow troi,t .. Scatter planting 

April 261 1950 tagged 26 14 11 0 •• 
fl.pril 26, 1950 tagged 40 11 1 0 •• 
June l, 1950 tagged 0 2 45 2 •• 
June 1., 1950 fin clip 3 6 65 4 •• 
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Table 32 ..... Temperature records of air and water for 

the period April 20 to ~..ay 17, 1949 and 1950, Pigeon 

River. 

1949 1950 
Air temperature Water temperature Air temperature Water temperature 

Date 1'.l:a.xim.um Minimum Maximum Minim.um Maximum Minimum Maximu.:m M.i.ni.'rtl.U!ll 

April 20 68 26 -;\T 50 31 46 38 L~ 

21 76 52 0 38 20 42 ,7 
22 71 45 42 18 43 40 
23 60 36 50 23 lJ2 40 
24 49 28 R 48 2li W+ 37 
25 60 23 E 52 34 48 38 
26 67 35 C 41 32 43 37 
2:1 61 28 0 39 24 i.i4 37 
$8 65 19 R 36 26 41 37 
29 73 36 D :1-0 20 lJ2 36 
30 81-i. 24 s 47 23 42 39 

N 
:May 1 72 49 0 49 33 46 38 

2 74- 48 45 19 46 38 
3 87 39 R 55 35 45 37 
4 87 64 E •• • ,&. 42 39 
5 88 60 C 56 34 49 42 
6 82 50 0 81 47 54 45 
7 70 29 R 52 32 51 43 
8 72 30 D 48 15 51 1-J.2 
9 72 33 s 65 43 46 42 

10 55 24 65 48 45 43 
11 56 17 57 47 53 23 50 43 
12 66 2li. ~ 44 68 41 55 43 
1~ 80 34 48 75 42 58 47 
14 69 34 58 50 60 27 61 49 
15 70 28 61 50 79 31 61 50 
16 82 27 58 50 79 33 62 51 
17 76 41 63 52 77 37 62 50 



of the trout planted in April, 1950, although the actual relation

ship of water temperatures and fish movement is not definitely known. 

Possibl~ Applications of Data to Future Planting Programs 

If the Apiil, 1950, planting is disregarded and only the plantings 

that exhibited very little movement from the experimental area are 

considered, one can arrive at some mortality figures for these plantings 

for the period in which they were in the stream (Table 33). A population 

estimate :ma.de in September, 1950, furnishes information on how many of 

these fish were present at that time. These estimates indicate a rapid 

4isappearanoe of hatchery fish frcm the stream following planting. 

To maintain high recovery.rates of plan.tad trout, the plantings 

should be subjected to heavy fishing pressures soon after release. High 

water temperatures ma.y result in low recovery rates to anglers. To 

obtain best re$ults, plantings should be avoided during periods of hot 

weather in streams where maxim.um.water temperatures may exceed 75° F. 

There is also a little evidence that suggests a rapid dispersal of recently 

planted trout when water temperatures are below 50° F. If these observations 

are considered when planting schedules are being prepared, it is reasonable 

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 streams. These values are suQstantiated by results for 

legal-sized trout plantings in 1949 and 1950 and by many experiments carried 

on by other states en r~avily fished waters stocked at the most favorable 

periods. 

The inability of the average fisherman to catch brown trout makes this 

species a poor invest:i.ment for any type of put-and-take fishing. Also, 

there is no apparent superiority to the rainbow in being able to su.rvive 

the winter and thus contribute to future seasons' catch. Evidence obtained 

for streams that have abundant brown trout populations indicates that they 



Species 

Brook 

Rainbow 
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Tabla 33••-Approximate mortality of hatchery fish during the season 

in which planted. Pigeon River, 1950. 

Percent Percent '(Percent mortality 
Number cs.ught by remaining through 

Planting date planted anglers at end of season sea.sen 

April 26, 1950 1,000 35.8 o.o 64.2 

June 1, 1950 1,000 54.s o.h 44.,.8 

Augu.st 8, 1950 500 66.2: ll~.2 19.6 

April 26, 1950 1,000 36.5 5.7 57.8 

June 1, 1950 1,000 71.1 9.4 19.5 

The percent mortality includes the fish which moved out of' the experimental area and whose 
reoaptur$ was not repor'l;ed voluntarily. In the case of the April 26 planting, this 
movement was high although the exact number ca.nno·l;; be determ.ined from the data available. 
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are not being fully exploited even under heavy fishing intensity. Stocking 

of this species because of depletion of native stocks therefore is seldom 

warranted. The argument that the 'sportsmen want brown trout rather than 

rainbows can hardly be substantiated by the results of our identification 

questionnaire. It was apparent that ha.l:f' or more of the persons who 

answered the questionnaire could not even identify the brown trout (Table 

45). The fa.et that people generally would prefer to catch fish than not 

catch th8I11. and the inability of the brown trout to furnish this return 

would suggest that the angler's preference, if any, would be for brook 

or rainbow trout. 

Effect of Planting Hatchery Fish on Catch of Wild Fish 

As a result of previous experiments in Michigan involving plantings 

of brook and I"?,inbow trout, Hazzard and Shetter (1939) eonol uded that 

planting legal-sized hatchery fish markedly increases the catch of wild 

fish. The ca.use 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. eto. In a 

later paper (1941) the same authors further limited the ca.use and effect 

relationship described above to those instances in which individual 

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

because of the failure to demonstrate this result in plantings in which 

the stocking rate was from 100 to 160 legal trout per mile. 

The stocking program. for the Pigeon River for 1949 and 1950 in 

conjunction with the permit system of fishing dfords an opportunity to 

check the effects of similar plantings of hatchery trout upon the catch 

of wild trout. Howevar. 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 a nature. (2) Brown trout plantings 
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ma4e 1a 1949 were at the aonthly raw of 130 woat per mil• of saaa • 

.A.ocorting to llazsard an4 Shett•r (1941) W.s stocking rate ahoal.4 U.ff 

11.0 ett__. on th.e oatoh ot wllcl treut. :lo ln-owa trout wre pll&Dted. in 

1950. 

lil 1.949. brook wout flaatiJlga wre made oa tive cliftereat elates tbrovglt 

•• fflllt seasea at 'the raw ~ lJO vout per ail• ot a:t.reaa. lil 1950. oa 

April 26 and. J1111e 1, 'breok vo11t were planted at tu rate of 101 treut. per 

aile ot 1tream. aa4 ea. August 8, 8M plating ,ra,s :mau at tlle rate Gf tJ6 

vov:t per mile et aveaa. !lie Pigeon River averages about lio feet ,ride in tlle 

pOl"tioa stoebfl aa4 oomaina a b.ir population. et native 1'roolc vout. All 

ha tohe:ry tiah atook'ed wen aarlmd in a diatiuti ve DBJ1Nr u4 all fish 

oatlght 'by aagllera, were ezaained 'by upa.r1m•t Ulfl•J9••• 

JD erier that our renlts aight be••• ooapara'ble nth those repoi-ted. 

.- Jrusari aDCl She'f;f;er, their aethoda tor oomputing oawb. per hov tor 1;he 

periota ia t••tia ba'ff 'been aiop119i. this oeuiats aiaply of tliviclillg 

the total troui; oa'Qgltt 1a a,q 1atena1 et ti.Me 1ty ti. i;otal a•ber of 

llovs tialaecl. !Ile Noorda oompariBg oat.a per hoar of ha._ry bNolc trout 'lf'itll 

the oawh per how ot 11'il4 'brook vo11t IB'ff bea ltmited. to, Seotiou B a:a4 

c. Ille tn ... tiou 1a wbioh b&tebery fish nre stoob4. As a control 

aotioa. ,re bave ued. Seotioa ». iD whioll praotiu.117 m ba•bel"J' tialt wn 

011:agh't l>y anglers 'b11-t ,rid.oh &oea oon:taia a fairly abmtlaat 'brook 'la-nis 

population. Seotioa a bas 'been ad.tiled tor two reaHnaa: (1) ...,...._t 

ion.stream. et the batoher7 trout at tillas was _oouideraele. and (2) Very 

few native brook trout nre oaught ia tld.a Notion. 

fbe 1949 claila ter leoti.o:as B and C have bee:a ffUl:lmd. tor welcly 

periou telloriag eaell pl.anting ot 'brook tNn (!able ~4). ft.e clata a 

oatoh per hov et hatchery 'brook trout only alwtr a lugh agree et 

oorrelati.o:a 11'1"11 the plaating dates• the hip.est eatok per hour al,ra,ya 



Table 34,.-Ettect ot planting hatohery fish on the catch or wild fish. Brook trout• Pigeon River, 1949. 

S.ection B Section C Section B & C 

Period"t/ 
Hours Hatohery Wild Hours B'atohery Wild Hours ~ toherz fish Wild fish 

fished fish fish fished fish fish f'iahed Nulaber Ca'brm pc- Number Catch per ____ .,_,_ ho\U" hour 

April 30 • May 6 254 Li6 15 342 58 30 = 104 0.17 45 o.oa 
May 7 • ~ 136 25 7 110 10 10 35 0.14 17 0.07 
May J.4-. 182 10 17 304 1/2 2.5 57 4861/2 35 0.07 74 0.15 

May 25 • 31 276 1/2 51 17 263 55 22 5,9 1/2 1o6 0.20 39 o.w 
June l • 7 87 1/2 3 16 82. 1/2 7 11 170 10 o.o6 27 0.16 
June 8 - 14 84 4 6 111 2 21 195 6 0.03 27 0.14 
June 15 .. 21 209 lfi? 3 13 118 4 22 327 1/2 1 0.02 35 0.11 
June 22 • 28 101 1/2 0 1 75 2 12 176 1/2 2 0.01 13 0.07 

June 29 • July 5 182 1/2 12 l2 138 1/2 ; 18 321 15 0.05 30 0.,09 
July 6 - 12 121 1/2 1 11 85 3 18 2o6 1/2 4 0.02 29 0.14 
July 13 • 19 28 i/~ 0 2: 92 1/2 ]J 10 121 l 0.01 12 0.10 
July 20 • 26 54 i/2 0 2 50 l 5 104 l/2 1 0.01 7 0.07 

July 27 • August 2:: 78 1/a: i 1 96 8 3 174 1/2 12 0.07 4 0.02 
August 3 • 9 68 1/2 4 67 1 11 135 1/2 7 0.05 15 o.u• 
August lO. 16 47 1 4 91 0 5 138 1 0.01. 9 o.a,~ 

a 
August 17 • 23 92 1/2 22 4 200 1/2 83 14 293 105 o.;6 18 o.«> 
August 24 • 30 82 14 3 112 8 5 194 22 0.11 8 0.04 
August ;1 • Sept. 11 298 1/2 112 14 211 22 10 509 1/2 64 0.13 24 0.05 

fotal 2.385 2l.i4 149 2.549 1/2 293 284 4,934 1/2 537 0.11 433 0.09 

Seotiom B & C oombined 

lat week after planting 1,924 342 0.18 136 0.07 

2nd week attar planting 952 78 o.oa 96> 0.10 

3rd week after planting 1,450 107 0.07 . J.lp 0.10 

'¥ Planting dates include April 28, May 25, June 29. July 27, and August 17, 1949. 



occurring during the week following a planting and each week thereafter 
. ' . . -

exhibits a declining catch per hour. The effect ot the planting of 

hatchery fish o.n the catch of wild fish is somewhat obscure. but in 

three instances out of four. the planting of hatchery trout was followed 

by a decline in the catch per hour of wild trout from. the previous 

week. This general _trend of the cateh of both hatchery fish and wild 

fish is substantiated by adding together the data for corresponding 

weeks following each planting. The oateh per hour of the hatchery 

fish exhibits a declining series• but the catch 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 catch of wild trout during the first week (Table 34). 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 inf'luence on the catch of wild fish (Table 3.5). Rere 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 responsible tor the variation in catch per hour ot 

wild fish were operative in all three sections and the presence ot hatchery 

fish in Sections B and ~ f~oba.bly bad no influence on the catch of wild. 

fish. The planting !"9-t!,·f:or 1949 was approximately 130 fish per mil• 

of stream. It would seem that we are in complete accord with Hazzard 

and Shetter (1941) 1n that plantings of this intensity have no efteot 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 zbe rata of 431 trout per mile of stream and in August at the 

rate of 216 per mile• both rates which according to Hazzard and Shetter 
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fable 3§.-Etfect of plan:ti_~_hatchery fish en the ~atoh of wild fish. 

Brook trout .. Pigeon River, 1949 • 

Section D· (not ;elanted} 

Period"I 
Revs Hatchery Wild Catch 

fished fish fish per hov 

April 2.:S • Kay 6 901/2 1 8 0.09 
Jfay 7 • 13 52 1/2 l 17 0.32-
:lay lk- -21,. 1241;2 0 20 o.1' 

Jfay 25 • 31 941/2 2. 36 o~,s 
June 1 • 7 53 i/2 0 2' o. 3 
June 8 • ~ 36 0 17 0.47 
June 15 • 21 30 0 18 o.6o 
June 22 • 28 19 0 ' o.26 

Dlilll9 29 • July 5 59 0 15 0.2s 
July 6 - J2' ~ 

1 15 0.16 
July 13 • 19 0 33 o;:;s 
July 20 • 26 67 1/2 l. 3 0.04 

July 27 -August 2 29 1/2 0 2'. 0.07 
August 3 • 9 - 311/2 0 8 0.25 
August lQ • 1, 55 1/2 0 17 o.:;1 

August 17 • 23 63 1 8 0.13 

.A.ugus t 24 • 30 !i6 -¼ 2 0.04 
August 31 - September 11 65 6 21 0.25 

Total 1.056 1/2 14 268 0.25 
.. 

lat week after planting 336 1/2 4 69 0.21 

2nd week after p1autug 216 1/2 3 65 0.30 

3rd week after planting 387 6 108 0.28 

'¥/ Planting de.tea include April 28, l(ay 25, June 29, July 27 and August 17, 1949. 
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should be sufficient to produce a definite increase in the catch of 

wild trout of the same speeies. 1'he results are summarized in a manner 

similar to those of 1949 giving ao sections in which hatche~r l'ish 
. . . ~ 

were abundantly planted and one in which no hatchery fish were 

planted and in which practically no hatehery .fish were caught by 

anglers (fables 36 and 37). 1n SectiolliB and c. although the catch 

per hour o~ the planted trout increased greatly at the time of planting 

(o.86 to 0.79. o.oo to 0.93. 0.02 to 1.25 and o.oo to 0.67). the 

corresponding weekly catch per hour data. for the wild trout showed no 
. . . 

such correlation (0.08 to 0.07. 0.10 to 0.03. 0.19 to 0.12 and 0.27 to 

0.11). Again it appeared that the planting of hatchery fish adversely 

affected the catch of wild fish from. the data for Sections B and c. 

However. this drop in the catch per hour of wild fish might have been 

caused by the increase in the fishing intensity brought about by the 

hatchery plantings. 

It might be argued that the increased fishing pressure induced by 

planting trout would increase the exploitation ot wild fish so that 

the end res~-t;_.!o~!:~ ~~ ~ll.f) .~~!~ .. i~.:•~ -~--~l~.e~. :P!'_0P~rtion ot wild 

fish lei't at the,end::of' t)j).e ;9ea.ac'u1D1-fp1im.ted sectiens,. . Again citing 

figures obtained from Sections B. C and D of the Pigeon River, • are 

unable to demonstrate increased exploitation of the wild brook trout 

populations as being due to increased fishing pressure (Table 38). It 

should be explained that in all three sections. the rate of exploitation 

is high• approaching 1, percent of a.11 brook trout that become of legal 

size during the season. The relationship between fishing intensity and 

rate of exploitation is not well }known for this species or many other 

species of fish. For the brook trout, it appears that a comparatively 

few fishing trips mAY materially reduce the numbers ot trout of any legal 

size• and that additional fishing trips are consequently less successful 

in oatching fish. 



Table 36 •• .Effect of planting hatchery fish on the oatoh of wild fish, brook trout,. Pigeon River, 1950. 

Section B Section 0 Sections B & C 

Period 'Yt/ Hours Batohe!:l fi.s.h Wild fish Hours Hatoherl; fish Wild fish Hours Batohe!Z fish Wild fish 
fished Number Catch Number Oa.toh .. fished Number Catoh Number Catch :fished Number Catch lumber Oatoh 

perhour per bolr pC'hour per hcllll' pa-hour per heur 
_....,.._~~•- ,'1"-'''')"bo•.U ...... W~-~•- --~ .. -- •• •1•·· ... ---11~ R ..,.._,. .. 

April 29 • Bay 5 92 0 o.oo 0 o.oo 105 ]/2 l 0.01 0 0~00 197 ]/2 l 0.01 0 o.oo 
May 6. 12 431/a 9 0.21 3 o.(J"f 48 6 0.13 2 o.o4 911/.2 15 0.16 5 0.05 
May 13 - 19 183 78 0.43 13 0.07 136~ 33 0.24 29 0.21 319 ]/2 111 0.35 la2 0.13 
May 20 • 26 85 15 0.18 6 0.07 1321/.2 19 0.14 48 0.36 217 1/.2 34 0.16 54 o.as 
May 2.7 • 31 252 14 o.o6 18 Q,08 140 l/2 3 o.ce 26 0.19 372 l/2 17 0.05 44 0.12 

June 1.7 140 l/2 111 0.79 10 0.07 193 ]/2 242 1.25 24 0.12: 334 353 1.o6 34 0.10 
June a -14 1801/2 48 0~27 19 0.11 133 j/2 36 0.27 22 0.1, 314 84 0.27 41 0.13 
June 15 • 21 1161,1a 33 o.aa 9 o.os 1241/a 17 o.llt- 24 0.19 21µ 50 0.21 ;; 0.14 
June 22.28 1161/~ 14 0.12 7 o.o6 74¥2 2 0.03 15 0.20 191 16 o.oa 22 0.12 
J"IJ.ne 29 • July 5 J.691/2 8 0.05 9 0.05 ll09 l/2 3 0.03 a6 0.24 279 ll 0.04 35 0.13 
July 6 .. 12 69 1 0.01 13 0.19 81 l/~ l 0.01 15 0~18 150 1/2 2 0.01 28 0.19 
July 13 - 19 641/2 2 0.03 3 0.05 841/2 1 0.01 I o.oa 149 3 0.02 10 0.07 
July 20 .. 26 47 0 o.oo 3 o.o6 27 l o.o4 0.22 74 1 0.01 9 0.1a 
July 27 • Augmt 2 24 0 o.oo 0 o.oo 68 1 0.01 5 o.<11 92' 1 0.01 5 0.05 
August 3 • 7 20 0 o.oo 2 0.10 47 l/2 0 o.oo 13 0.27 67 1/2 0 o.oo 15 0.22. 

August 8 - 14 891/2 83 0.93 3 o.o; ~ 95 0.67 16 0.11 231 1/2 178 0.77 19 o.oe. 
August 15 .. 21 79 30 0~38 3 0.04 661/2 11 0.17 7 0.11 145 1/2 41 0.2a 10) 0~(1/. 
August 22 - 28 160 1.i4 0.2a 5 o.o; 741/2 1 0.01 12 0.16 234 1/? 45 0.19 17 0.07 
August 29 • Sept.4166 21 0.13 18 0.11 551/2 8 o.14 8 o.14 221 i/2 29 0.13 26 0.12 
September 5 - lLO 52 l/2 7 0.13 8 0.15 1.i4i/2 4 0.09 6 0.13 97 11 0.11 14 o.14 

Total 2,130 ¥2 51s o-24 152 0.07 1,890 485 0.26 311 0.16 4,020 1/2 J..003 0.25 ¥3 0.12 

.-_,,..,...,..,..-=•-'-'-"''-''""·'•WW • .. , 

'f Planting da tas are April 26, June 1,. and August 8,. 1950. 



Table 37 •• ...Etfect of planting hatchery fish on the catch ot wild fish. brook trout. 

Pigeon River, 1950. 

Period,. Section D (not planted) 
Hours Hatche!l': fish Wild fish 

fished lfumber latch per llumber Catch per 
hour hour 

April 26 • lfay 5 20 0 0 0~00 
May 6 .. 12 21 1/2 0 0 o.oo 
May 13 • 19 126 2 69 0.55 
May 20. 26 57 0 15 0.29 
ll.a:y 27 • 31 1~2 0 36 0.29 

June l • 7 311/2 ~ 9 0.29 
June 8 • 14 64 0 40 0.63 
Jme 15 • 21 62 1fe 5 28 0~45 
June 22 - 28 811/2 1 29 0.36 
June 29 - July 5 116 4 24 0.21 
July 6. 12 72 1/2 0 8 0.11 
J1.1ly 13 • 19 73 0 10 0.14 
July 20 .. 26 31 lffe 0 12 0.32 
July 27. August 2 23 i/2 0 0 o.oo 
August 3 • 7 33 0 4 0.12 

August 8 .. 14 54 l 22 o.41 
August 15 • 21 35 0 8 0.2:; 
August 22 • 28 69 0 8 0.12 
August 29 • S'ept. 4 116 1/2 3 21 0.1s 
September 5 • 10 50 i/2 l 18 0.36 

Total 1,,276 1/2 19 363 0.28 

"4/ Planting dates are April 26. June 1, e.n.d August s. 19.50. 

j 
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Table 3a ••• compe.rison of escapement of wild brook trout in planted sections and 

unplanted sections. Pigeon River. 1949 and 1950. 

Item Total Section l') Section C Section B Section A 

1949 • s.tocking rate at 
130 trout ~er mile. 

Total anglers• catch 795 268 284 149 94 

Population ·estimate of legal-size 
trout, September• 1949. 290 91 76 86 31 

Percent escapement 26.7 25.3 21.1 36.6 2a.2 

1950 - stocking rate at 
216 to 431 trout ;eer mile 

Total anglers' catch 919 363 311 152 93 

Population estimate of legal-size 
63 64 trout. September• 1950. 309 127 55 

Percent escapement 25.2. 2.5.9 16.8 29.6 37.2 
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Some other data lend themselves to an evaluation of this cause 

and e:f'feot relationship cited by Hazzard and Shetter. If heavy 

plantings of' hatchery trout cause increased competition for food and 

shelter to the point where wild fish are forced to forage more ex

tensively and are caught more readily than normal, it is a.lso logioa.l 

to assume that the exploi te.tion of' wild fish in planted sections would 

be greater than in sections that had not been stocked. Also., the 

exploitation of' the wild brook trout population in 1950 should have 

been greater than in 1949 beoaus~ of' the increase in stocking rate 

:f'rom 130 fish per mile in 1949 to 216 and 431 fish per mile in 1950. 

There is no good evidence from the 1949 and 1950 data on the Pigeon 

River to support these 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 (p).a.nted section with high fishing intensity) had a greater escapement 

of' wild brook trout than did See ti on D ( unplanted)., and also in both years 

Section C (planted) had the lowest rate of escapement of any of the 

sections. Factors other than stocking hatchery fish apparently are 

more effective in determining the rate of exploitation of the wild 

trout populations. 

Wild Fish Production 

The ratio of abundance of the three species of native trout in 

the anglers' catch did not change a great deal from 1949 to 1950. 

Brook trout furnished the most fish to the angler followed by br01'll 

and rainbow trout (Table 39). For 1950, total trout production for 

the 4.8 miles of stream averaged a.57 polmds per surface acre, ranging 

from 3.14 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 



!able 39.,. .. lhml.ber and weight of wild. trout caught by anglers trom Pigeon River• 1950• 

Section A 

Section B 

Section e 

Section D 

ill Sections 

Breok troat Brom trout Rainbow trO\lt All species 
Pounds Pounds Pounds 

liuaber per acre Number per acre ITa.ber per acre 
Pounds 

Number per acre 

93 

152: 

Jll 

363 
9lt 

2.01 27 0.93 

4-31 91 3.66 

a.61 88 3.98 

9.55 49 2.35 

5.82 255 2.61 

Total weight by SJ?ecies 

Brook trout 140~ pounds 

Brown vout 62.9 poads 

iainbow trout 3.3 pomds 

Total 206-!t. pomcls 

3 0.20 123 

8 0.21 2:51 

3 0.07 4C2 

2 0.04 4l1i. 

18 o.14 1.190 

Average weight by species 

~154 pounds 

.247 pounds 

.173 pounds 

3.14 

a.1a 
12.66 

11.94 

a.57 
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different sections of the stream in 1950 were remarkably similar to 

1949. This was due in part to the nearly equal fishing intensity on 

this portion of the river for the two seasons but also reflects no 

large change in the abundance of the fish s-tooks. On this basis• we 

might predict somewhat of an increase in production for 1951 because 

of the noticeable increase in the sub-legal trout populations indicated 

in the fall po1ulation esti:me.tes of 1950 {Table 40). The similarity 

in th• produotion tor different sections of the stream for the two 

years agrees with obser-,ations 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 

limii.ting .factors is opera.tin within rather narrow limits. The 

determination and evaluation of these factors is the object of a 

special study by N. G. Benson being carried on at the present time. 

From freliminary inf'orma.tion on four selected areas of the Pigeon River, 

the a:m.ount of ground water (springs, seepage• etc.) in the immediate 

vioini ty of these selected areas appears to be correlated with the 

abundance and distribution of the trout populations. It is known that 

sources of ground water are necessary for successful spawning of trout. 

Also, the warming effect of grou.nd water in the winter in reducing 

ice formation would lessen the adverse effects of iee-soouring on granl 

riffles, underwater cover, etc. 'Whatever the relationship, this corre

lation between abundant groundwater, laok of ice in the winter and good 

trout production :f'ur'.aishes a possible index to be used in a winter survey 

of trout streams (Figures 3, 4, 5). 



-· ~---

• 67 • 

• Table 40.-Estimates of populations of wild trout a.nd hatchery trout in 4.8 miles of the 

Pigeon River, 1949 and 1950. 

September, 1949 

s12ecies Wild fish Hatchery fish 

2.011 - 4.9" 5.0" - 6.9" 7.011 &t over Over 7" 

Brook 4,131 1,511 290 80 

Bro"Wn 1,082 221 602 452 
Rainbow ••• •• • ••• 380 

September, 1950 

S~ciea Wild fish }latohery fish 

2.0• - 4.9" 5.0"- 6.9" 7.0• • 9.9" 10.0" la over Over 711 

Brook 5,4144 1,623 308 2 75 

Brown 1,552 310 514 116 31 

Rainbow 291 27 13 0 153 
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During the summer of 1949, the Iansing Club, now owned and operated 

by the hairs of Mr. Jackson. rebuilt the dam located oa the river 

about one mile above the research area. As a part of this construction 

a water.wheel. spillway and separate race-way were installed along the 

west bank of the stream. 1n this race.118.y, which was screened oft 

from the main ri var, a planting of brook trout was made sometime 

during the fall or early winter of 1949. To our knowledge, no permit 

was obtained for this planting and the fish were not marked in any 

ma.mi.er enabling easy identification. This planting came to our 

attention as a result of the appearance of what looked like unmarked 

hatchery ti.sh in the catch of anglers fishing in the research area~ 

These fish had apparently escaped the rather inadequately screened 

race-way on the Iansing Club property. Special care was taken to sort 

these fish from wild-appearing brook troui:J as a routine matter scale 

samples were taken from all unmarked trout observed at the checking 

station. It was possible to separate these fish from native trout on 

a basis ot the appearance of the scales, and the fish derived from 

this single planting have been tabulated separately from the native 

trout {Table 41). The distribution of these hatchery trout in the 

anglers' ea.toh both as to the time of capture and the section in 

which caught substantiates the identification made from their general 

appearance and the exa.m.imtion of their scales. Most of the catoh 

ca.me from sections D and c. and nearly all the fish were caught before 

the first of July. 

Rate ... of ExploitatioIJ: of. Wild 1'.t'out 

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 size that are available for 
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Table 4]. ••• Recovaries from Lansing Club brook trout. Pigeon River. 1950. 

Section !!.•hieh reeovered, si:e and date, 1950 
Date Date Date Date 

recovered Section A recovered Section B recovered Section C recovered Section D 

May 14 8.1 July 1 7.1 May 13 a.a May 18 9.1 

May 27 7.0 July 1 9.6 May 24 8.6 May 28 9.2 

May 29 a.3 May 26 a.a :May 28 a.4 

July 3 7.8 May 26 8.2 May 28 8.1 

May 26 7.9 May 28 9.5 

May 27 a.o Jlay 28 9.0 

May 28 8.6 May 29 8.1 

May 28 8.5 May 29 a.3 
May 28 s.3 May 30 s.4 

June 2 9.2 May 31 a.2 
June 13 9.4 June 4 a.5 
June 15 9.3 June 6 8.4 

June 17 a.1 June 6 8.8 

June 22 9.1 June 6 9.4 
June 30 8.7 June 14 9.1 

July l a.a June 14 9.2 

July 21 a.a June 16 10.0 

August 11 a.3 June 17 a.a 
June 18 a.6 
June 19 8.5 

June 21 9.2 

June 21 8.2 

June 21 8.9 

June 22 9.0 

August 14 a.1 
-~----~ - ~-
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capture. !hl:-s has been identified by some workers as the rate of 

•xploitation. Due to the time at which the trout season opens and to 

the lack ot confidence in fish pop_ulation estimates made in the spring 

before water temperatures have warm.ad up. we have calculated _,_ 11rate 

of exploitation" index on a basis of the numbers of fish still present 

in the stream after the season has elosed compared with the total catch 

of that species for the season (Table q2). These values indicate that 

the brook trout are being hea-vily 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 areas where the population 

density is greater. 

Age.group Composition of : th♦ latch 

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 exploitation and recruitment of individual 

age groups is obtained. For the •jor part of the sea.son. the bulk of 

the catch of brook trout comes from age-group n, fish that are in 

their third summer of lite. For the last four weeks• age.group I is 

most important in the catch. {Table 43~ However, age-group I 

contributes heavily to the eatch from about July l. It is well to 

realize that females of age-group I will not have spawned tor th$ first 

time and thus cannot contribute to the native reproduction of the 

stream. Fish older than age-group II are rare in the catch of brook 

trout due to the higll rate of exploitation of this species. 

Size Distribution of Wild Trout in the O@.toh 

The size distribution of the wild trout in the catch naturally 

follows the same pattern shown by the distribution of age-groups of 

fish. However, some additional information is derived from. an 



Table 42 .... Exploitation of 'Wild trout. Pigeon River• 1949 and 1950. 

Item 

.!222 
lfumber caught 

Population estimate• September 

Percent exploitation 

~ 
Number caught 

Population estimate• September 

Percent exploitation 

Brook: trout 

901 

310 

74.4 

Brown trout Rainbow trout 

2lil 47 

630 13 

27.7 78.3 



!'able 43 ..... Age composition of .the catch ot wild brook. and brown trout ta.ken trom the., 

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

Brook trout . . 
1949 1950 1949 and 1950 

Period'+' Number ot fish in age gr9: Number or fish m. ap groups lbll.ber •t fl.sh m age §'l'WP* . 
I II III 

1st 
(April 30..May 27) 7 101 

2nd 
(May 28-June 24) ll 48 1 

3rd. 
(June 25.July 22) 45 43 0 

4th 
26 (July 2,-August 19) 22 0 

5th 
(August 20..Sept. 11) 32 21 0 

Number ot trout in 
catch• 79'5 

62 

1949 
Period'1! Number et ft.ah in a;e go~.t 

lat 
(April ;o .. May 27) 

2ni 
(May 28-June 24) 

3rd 
(June 25 .. July 22) 

,4-hn 
(July 23..August 19) 

5th 
11) (August 20..Sept. 

I II 

0 20 

6 26 

21 15 

17 11 

28 7 

Number of -trout in 
catch• 198 

III 

0 

2: 

1 

0 

Number sampled • 156 

I II III I II III 

l 182 28 8 283 33 
(2.5) (87.3) (10.2) 

269 1 14 317 8 
(4.1) (93.5) (2.4) 

10 138 l 55 181 l 
(23.2) (76.4) (o.4) 

34 56 96· 70 2 2 
(36.4) (62.3) (1.;) 

62 49 94 l 70 l 
(57.0) (42-4) (o.6) 

Number of trout in Number of trout in 
oa.toh • 919 catoh • 1.712 

Numbers Number sa.m led• l 21 

Brown trout 

1950 1949 and 1950 
Humber •t tiab. in age e!i!, B'uml.w of fl.sh in age e:•ui: 

I II III I II III 
,.,..,._____... 

0 57 

~?' 64 

0 45 

2:3 14 

Number of trout in 
oatcb • 255 

Number sampled• 252 

3 

0 

4 

3 

l 

0 77 
(o.o) (96.3) 

8 90 
(a.o) (90.0) 

21 60 
(21.i-.1) (69.0) 

40 2-5 
{58.0) (36.2) 

52 19 
(72.2) 26.4 

Number ot trout in 
oa.toh • 453 

; 
(3.7) 

2 
(2.0) 

6 
(6.9) 

4 
(5.8) 

1 
l 

Number sampled• 408 

.• ~~~-period~:~; foi:.-;;;;~;•:-~~:;~ for the. last ~eriod wW.eh is -only 23 days due 

te the season closing on the second Sunday in September. Dates given a.re for 

the 1949 season. For the 1950 season •. ea.oh date would be advanced one day, 

because of opening day tallil'lg on April 29. 



examination of these data {Table li!i. and Figure 6). With heavy fishing 

intensity it is natural to expect t}i&t most fish caught will be close 

to the minimum size limit. However• the number of larger sized trout 

taken reflects the degree of exploi'b!l.tion of the population. The 

difference in exploitation between brook and brown trout is well 

sb.o'Wll by the size distribution of the total catch. If we consider the 

total eateh ot wild brook and brown trout for 19.49 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 l.k percent; 

brown trout• 71 of J.'46 or 15.9 percent. Preliminary investigation ot 

the growth of the two species indicates that they are growing at similar 

rates. When it is realized that these ._ta for 10-inch brook and brown 

trout represent the total cateh fr-. 4.8 miles of stream tor two complete 

trout seasons. one oan readily see that the chanees of catching a wild 

brook trout or brown trout worth bragging about seem to be slim indeed. 

Q.uestioimaire on -Trout Management policies 

During the 1950 trout season an attempt was made to determine 

the percentage of trout fishermen that could readily identify the 

three apeeies of trout eommon to Michigan. 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 eonoer:ned. In order 

to get this information and at these.me time to determine public 

sentiment on other polioies concerning trout management. a questionnaire 

was subnitted on a voluntary basis to eaeh angler when he applied for 

a fishing permit. (Figure 7.) This questionnaire was used at Runt 

Creek Fisheries Experiment Station, Rifle River Area {Grousehaven) and 

at the Pigeon River Trout Research Area. The addition of other questions 



• 
!able 1&4 ••• an.gtb-clistrieution ot wild. brook and bron trout oa.ught by anglers 1J1 

Pigeon River• seasons et 1949 and 1950. 

Breek vo11t BrOIOl trout 
lfai.ber ot trout in oateh · Percent · Jlumber et·trout in catob Peroent 

et total of total 

Isngth ia 1949 : 1950 1949 & 1949 a:· 1949 1950 1949 & 1949 & 
inehea 1950 1950 19@) 1950 

5.5 • s., . .. 1 1 ) •• • • •• ) 
) 

~ ,.o. 694 •• 3 J ) •• 1 1 
) 

76.e 6 
) 

,.5 • 6.9 56 Sb. 110 ) 3 9 ~ .59.e 
) 

7.0 • 7-4 2:50 361 611 ) 55 Jl 86 ) 
) 

26 
) 

7.5 • 1., 208 2.Tf 485 ) 52 78 ) 

a.e. a.4 103 99 202 ) 12 50 62 ) 

s.5 - s.9 56 !iB 184 ~ 26 34, 54 ~ 
) ) 

9.0 • 9e4 16 15 31 ) 22.6 18 48 58 ) 45.1 
) ) 

9.5 • 9.9 15 9 24 ) 17 le 27 ) 

10.0 • 10.!t, 7 12 19 ) 16 15 31 ) 
} } 

10.5 • 10.9 2 l 3 ) e 5 13 ) 
) ~ 11.t)' - 11.4 •• •• •• ) 5 2 7 
) l 11.; • 11., •• •• •• ) 5 2: 7 
) ~ 12.0 • 12.q. •• •• •• ) l 1 2 
) ) 

12., • 12.9 •• •• •• ~ 1-4 3 3 6 ~ 15.9 

13.0 - 13.4 •• •• •• ) •• 1 l ) 
) } 

1;.5 • 13.9 •• •• •• ) •• •• • • ) 
) ) 

14.0 - 14.4 •• •• •• ) •• 1 l ) 
) ) 

14.5 • 14.9 •• •• •• ) •• •• •• ) 

~ ~ 15.0 .. 15.4 •• •• •• •• •• •• 
) } 

15.5 • 15.9 •• •• •• ) •• •• •• ) 
) ) 

16.0 - 16-4 •• •• •• ) •• •• •• ) 
) ) 

16.5 - 16.9 •• •• ••• ) l 2 3 ) 

!ow.1 713 880 1,593 190 256 W-16 
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CUESTIONNAIRE ON '!ROUT MANAGEMENT 
(1950) 

The Fish Division of the Michigan Department of Conservation is 

anxious to determine public opinion on some questions of vital importance 

to future policies of planting trout. You are cordially invited to ex

press your opinion on the following questions if you desire to do so. 

Please underline tpe answer that best expresses your opinion. 

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

enough • not enough) legal-sized trout in Nd.chigan 1s lakes and streams. 

· 2. 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. 

4. 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£!'. Speckled Trout Brown Trout 

Figure 7 

Rainbow Trout 

Signature 
(Not oblii:;atory) 
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to the tr0ut identification test had tae advantage of eam.outlaging 

somewhat the intent of the expermen:t. tor it was thought that in a 

voluntary poll of this kind• a highly biased sample would result it 

only the identification question was used.. Tlis belief was at least 

partially eorrect. judging frs tile num.ber of persons who retrained 

from answering the identification question (Table 45). It was 

apparent tram the beginning that the question ooneerni:ag the iclentitieation 

of the tbree species of trout was embarrassing to a great many fishermen 

and U'lldoubtedly resulted in fewer people partieipating in the poll than 

etkerwise. Also, parties of tisherme». frequently would rely cm the 

"expert" of the group tor correet answers. A:t:t:y oom.pilatiOl'l ot eorreet 

scores would therefore be biased compared With a strictly ranclam sample 

and fewer trout fisherman eould be expected to be able to identify the 

three species eerrectly than judged 'by 1.be results of tb.e question.aire. 

!he predominance of opinion in taver of more environmental 

improvement may be the result of recent Emphasis of depariment thinking 

an4 publicity in favor ot 'this type of work. It is a little surprising 

to note that about halt ot tbe fishermen believe that the depar-t2nent is 

planting enough t:nut. and also to observe that they are generally in 

favor ot higher lioense fees if the money is to be spent either tor 

planting trout or stream :improvement. 

INSTITUTE FOR FISBERmS RESE.A.B.CH 

Edwin L. Cooper 

Report approved by A. S • Hazzard. 

Report typed by B. A. Imrell 
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Table !t,5 ... -Results of the voluntary poll o:f' anglers concerning trout identification• 

planting of hatchery fish, environmental improvement and license .fees. 

~uestioDillll.. I believe tb&t the Department is planting (too many - enough - not enough) 
legal-sized trout in Michigan's lakes and streams. 

Number of answers 
Teo :many 
Enough 
Not enough 

Pigeon River 

125 
2 percent 

48 percent 
50 percent 

Runt Creek Rifle River 

111 
7 percent 

38 percent 
55 percent 

68 
16 percent 
41 per•ent 
43 percent 

Q.uestion 2. I (would • would. not) favor an increase in trout lioense tees if the 
money were to be spend for raising and planting more legal-sized trout. 

Number of answers 
Would. 
Would not 

1,0 
77 percent 
23 percent 

116 
70 percent 
30 percent 

70 
57 percent 
43 Jercent 

~uestion 3. I think the Department is doing (too much• enough - not enough) stream 
improvement. 

Number of answers 
Too much 
Enough 

· Not enough 

133 
3 percent 

36 percent 
61 percent 

114 
8 percent 

34 percent 
66 percent 

70 
l percent 

41 percent 
58 percent 

~uestion 4. I (would - would not) favor an increase in trout license fees if' the money 
were to be spent tor more trout stream improvement. 

Number ot answers 
Would 
Would not 

130 
75 pereent 
25 percent 

118 
81 percent 
19 percent 

68 
73 percent 
Z,'percent 

Question 5. Please identify the three kinds of trout displayed (brook, brown and 
rainbow trout displayed). 

Number ot questiom1aires 
Did not answer 
All correct 
Brook trout misidentified 
Brovm. trout miside:nti.t':iee. 
Rainbow trout misidentified 

102 
18 percent 
62 pereent 
19 percent 
15 percent 
17 percent 

126 
4 percent 

56 percent 
25 percent 
;a percent 
34 percent 

80 
· 33 percent 
54 percent 
11) per•ent 
11 percent 
9 percent 
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