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Length and weight data trom. several thousand brook, brown, and rainbow 

trout, both hatchery alld native, from the Pigeen. .liver were utilized in a 

study Qt changes in condition due to ditterent factors. The coefficient of 

condition of native trout in the stream increased rapidly to a peak in June 

and declined thereafter to the winter low; the loss in condition in July and 

August vas accompanied by a rise in :maximum wter temperatures generally above 

70• :r. 
Changes in condition of hatchery trout foUO'ting planting varied with 

species and With the ditterent plantings. Jrook trout at the time of planting 



were in a hip.er condition than.brow• or rainbow and a.lao decreaffd the ••t 
attel" pl.an.ting. Losses in condition after the first welt in the atrea wre 

slight Vith the rainbow losing aoairhat more than brooks or browns. No clif• 

terenee in condition of recovel"ed hatchery trou:t could. be traced to differences 

1n planting method or ditterenc•• in marking the trout. Also, no ettec:t on the 

ccmcli tion of the native trout could. be de m.odtntea as being caused. by plaa:ting 

18.Tge numbers of he.tcb.ery trout. 



· cl for the 
Progressive Fish Culturist 

Original: Progressive Fish Culturist 
cc: Fish Division 

Education - Game 
Institute for fisheries Research 
R. S. Marks 
E. L. Cooper 
N. G. Benson 

,i. coetno1-t ot eoaclitticm ot ~-.. l>l'oWB, .a nia1JoY •• :mu. 

~ 81:ww, .._. ,..-,., l!lichiJ 

... 1BL·, .... 

-,....,.-.. 
11161.-, ~ of ..... ,1 • 

........ 11•., ili&ipa 

~. · .. 1on - , .. ,_ .. H W4l 

,_ 11..- tiffl' is ~ 1a "8 ~ ...... -.1 pOftiOl'i r4 ,_ lGtllr 

ptm1-ula of tct.dJ_... :tt tl.o'B tw -- •at7 Jlila in a ~17 tiftnta 

~ woM4 1/en:'aia to apty il\4~11 ia'to 1taJlt .._. A-,lft&1-..17 half 

-,. ..-. ~ tllo II01ltb, a f':i.ve..-11" ~tea ot -. rtvu -. l:leezt .-t 

aaia M a VOS ..... eh .... .,_ April, 1"9 to k...._., 19'0, -- on 

the ~ .. Wigb.t. db.- ha~_._, ... -,~~ voe uw 
uen obtaiu.e4 in coaJ~ion 'Witb. __., atalifl ia ~.. ·!be P•Mnt. ~ 

~ vttb • --- ia eo.liti• o'& tb8 hatcller.t fiah f~ l'tlantiq _.. 

a ~•UtOa of -. a..- wt'11 tbl c:.._1,1oa of .-1 .. tall. 



" 

'?he coefficient ot conditions (a) as used in this study was calculated 

for each fish based on the formula: 

i• 

and L • 'fetal length 1n inches. 

!he conversion factor for use between the English C (total length in inches, 

weight in p-ems) is>as follow: 

l X 28.038 • C. 

Conversion £actors between a and K (standard length in mil.limeters and 

weight in grqs) are not given because of the curvilinear rela:t.ionship 

'"existing b$tween standard length and total length in brook trout in Michigs.n. 

Aceori.ing to data taken from 1957 brook trout ranging in sta.tulard. length 

from 40 millimeters to 360 millimeters, th:ts relationship was established 

as foUOWIH 

!otal length 

Log. total length • 0.15037 + 0.964 x log. ste.l1.da:rd length. 

The relationship betwen :a and lt mut be calculated for each fish, from 

the data given above. 

'!ht selection of units ot measurement is largely one of convenience. 

Measuring boards used e:re calibrated in inches and tenths ot inches. ~ 

Cha:tillon dietary scales used in wigb.ing the fish are calibrated in grams. 

With the small size of the :f'lsh gentrally encountered in our work the gram 

seems to be the most appropriate unit of weight, although a scale grad.uated 
er , 

in hundredths ot a pound would be equally as good. 

!be :problems involved in the standardization. of fish measurements and 

the corresponding calculation of e.ondition factors has been wll s'U1lltlariHd 



dif'terent YOrkers w-111 reain di£ticult,. When the relationship between 

different fish •asurem.ents such as sta.na.ard length and total J.e~h is 

non-linear, even trends in the change of' condition trith au increase in 

size ma,- 'be reversed by the selection ot different length measurements 

:tactora for con-version. ot stamlari., tork and total lengths of fieh, llh.en 

given, are useful in the com:puta:tion ot com;parable data, but authors do 

net al"Q.18 agee vi.th one anotber as to the coefficients, even tor the 

same s:peci•s of Alh. For exam;ple, coapare the conversion factors between 

stanu:rd and total lengths for both brook -.nd brown trout given br Carland.er 

and Saith (1945) With those publish$d by lev York State Ba:teheriea (Mi•o. 

table). fteN coef'ticiet.1.ts, u well as those for many other species, 

have been recently com.piled by Carlan.a.er (1950). 

The app~nt contusion in the methodology of computing condition 

factors o:t fish does not invalidate a s'tu.d.1 of the cha:nges of cond1.tions 

due to season., sex and other factors when the •- maex of condition is 

used. Authenticated changes in condition of fuh ot a general nature should 

be comparable even though the actual values tor the coefficients ditter be

cause of di:tterent units of measurement used. BO'ffl!tver, slight differences 

in tbellJ8 comiition factors should be viewed With saptieism until their 

natui♦.~ ;Le fully understood and their validity es~lished through repeated 

observations. 

Sources of Variation in Condition J'actor - -
YJ:ie interpretation of differences in the coefi'icient of condition among 

groups of fish depends to a large extent upon the recognition of the sources 



et trout reared at separate hatcheries and also trora sapl,es of Wild brook 

and b:rotm. trout ta.ken troa the Pigeon lUver (Table l). Sall numbers ot 

fish therefore may not be representative O't the condition of the gl:"O~ 

t'l"oa ll'hich they came, due to impro,per o,: inadequate sampling methou. !'he. 

use ot sta.tietical •asUl'es of central tendency and their accompanying 

· •~• ot teliability is reco.-ruled tor studies dealing Yith coetfic:I.ents 

condition. 

change in the cond.i tion faetoJ.-. as . the tiah incftues in 11se. Th.is ~ 

in cu>adition is associated With a~ .. in ton ct the fish u it increases 

in •1•, and is directly reflected in the length-wight relationship. It 

foa· arul spec1t1c gatity remained con.tut as the fish P'OW8 in length, 

the length-wight relationship voul-4 •be .. exp:reaeed by the ton:ul.«u 

W • CL3, the •ll lmowa cu'be lav. 

Since the length-weight relationship of most apecies of fish has been found 

to differ slightly tram the cube law, the more getl$re.J. f'oraw.a; 

'W • cr,,n 

has been used to express this relationship. Because the coefficient of 

condition is based. on the cube lav, values of! in the more general toaula 

indicate the dinetion and degree of change of tbe coefficient of condition ot 

;11. species ot tish vi th an increase in size. lor some fish, such u the 

bluegill and yellow perch, the condition factor increases slightly u the 

fish grow in length (Beckman., .9a. nL..) . 1or both the brook and brow 

trout populations in the Pigeon River thia trend is reversed; the :fish be

come relatively lighter u they- increase in length. !b.ie change may easily 

be seen by an examination of the length-Wight relationship of the two 

species (Fig.land 2). Rowever, variations in conditions ot this nature 

I 
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A. . ..-.a ... on-.1 change in c<tdit:ten.., obse~ tr,r both natift 

wook .8114 l>rown trout in tlle P~s-on J1ver. la tbia nrea, •ti ve rainbow 

trout at the Pl'1Hteat time a:re ·too JtU't to attora. 01portunity tor comparat:t:ve 

stUd¥. Collections •re. MM 1t:i'ih an electric eheekft' in all. aatu ot the 

190 eae,t JS11\1U'1' an4 Jeorury, .• t .. 'Which t111e .ice COWl.itton• aa4e tiah

colleetiq illpNeible. hr b~ . .-k ant brown trout 'the coettictent of 
. ', ., . \,>,;. '<·:.-.". ~~-

"1\41tioa vu. low dvriq Win ..... t,:lly spring, ~ rapiil.7 to a peak 
; ·. :. -·· . tT":/' .... : ·•,.",,_,:, ... '. --. . - . . . .. . . 

in .r• ad 116ee1,ueatly te:clil:l.e4 ,..._.. uuitonly te tb.e 1t1.ni.e,r low 
,\ ''. -·· , .. ' ' ·. .·. . - ' 

(7~ l)~ -.,m. vout •~ntly u !lot fluct11ate ~ 11\lCh. in condition 

~ the ,ear • brook trout; in tb8 •~ atreaa. Both apee:tea ex ... 

hi.bit a 4:rep ix,. con4tt1on a '11e. late t.U nicb. probably. is co1ne1a.nt 

Yith. apa.vninJ, al\M'Ul,b. 'the. cotthcib.t of eed:ttion illflae4ia.'NJ.y priOJ' to 

spavatr:sg ta le•• tha the peak eoniitioa ;ta .;rae. 

Ille •-1tloa d the natiff tith ce.up.t 'by uglera a.-1.ng the trout 
~~-• • • • ' < C • , ' ' ; ' • • ' • • 

seuon (r1sure ~) t♦lloW. w-,:y ci.eiy- "- -.na. J'Wlt ae~:tbed tor col

lection.• .a. Y.i:th the electl'ic lhOCker. 1?0 'Wbat extent the aop in comi tioai 

in July ant August ie d• to e. rise in •ter temperature to a point generaJ.J.y 

cona14eftcl tOQ we:ra. ff# trout ia 1-..17 untnovn. Al'tnoup. we.ter temperatures 

&tcnaNd.again in l•te A_.t aaa·September, the coettic:ient ot condition 

of the fish. ton:tin:•4 to decline. 

In an earlier stlldy ot tl14 brook trout in stre.- of leW York (llazsard, 

1932) it was indicated ~t tne fish wre beavi•at at the spawning eeaaon, 

loauag weip:t thft4laftu anc1 .not. recovering c»n.4ition until a:tter several 

..,.__. ot teef.i.n& in the aprin&. A ........ Y of Nuon.al cbane.-~ in ccm.4it::ton 

of~ brook tn,ut in lltmt Creek, •~chiaa,n (Sbatter, lmpublishecl) revealed 

that tll8 pee.k ot eonciition ,,_ reaeh414 durir:sg )lay. !hare was a daclj,ne 
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hp~ and Oetoba' to uea:rJ.y tM ._ ton4i:~i• u in Kay. A seasonal 

decline in the con4ition of the fish before tbe ape.wing season vu ol>aene4 

tor the Wl.itefish · of X...ke Brie (l'am>o••n ad. llile, 1949) and for the kiyi 

ot Lake Kichigan (Deason ua. Bile, lS-7). Hon infon,ation on the seaaonal 

cbqge• in conclition of trC>V.t 111. ii.tterent localities i• asiftble. 41.iio, 

id_...tion ia _.iei concerning_·-.. ~~ futon aa fooci. Sll)Ply, water tea;per ... 

atur111,, growth rate, auc1 pepalat.~.,...,it;y u to their etteota on the 

Comiitioa of filh. 

bw!llive plaatinp of ~J7..ftaftd brook, brcnm and rainl>W trout 

,_.. -.... in tu Pigeon IU:vv &wilt& the open trout aeuons Gt 19'9 and 

1950 (hble 2). ~i•a b'oa a little..,.. tlan 40 pel'CUt et tbelMII 

tnut :tlJl'Jlilhecl uta • the c.b"11Cff in. cod.it.ion ft>UO'ring planttag. A 

peatt aJStea ot eagling ret.~ ftsherllla te pz.-.aent tatr catch at a 

cheek.in& station wllne each hat.curt tilh reccmtn4 vu ••'UJ:'94 ui •ipd. 

Individual records were .sauna. b;y mu'king eadt. fiah vi'ih a Jaw-tag beton 

plaattng. for a tev plaatinp in 1950, half of each planting waa tin

elipped, the other halt jaw .. ta.ggei. 

kook tl"Out were sOlleWhat bearter at tlle time of markug than either 

'the browns or rainl>O'W'S (fables 2 and 3). b clittennce in eon4ition vas 

probabl;r due te their origin troa different rearing stations.rather tlum 

a 4itterence ~ .!!. between the species, since native brook ant brown 

trout from. the Pigeon River-are uezly i&antical u to conclition at any 

given time o~ the -,.ar (2able 4). Oka llatche:ry &arivea its water supply' 

from numereu spring•; the~ B4'ld0a rising above 50°1;0 55• r. 
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fhe ltOlverine llew:u,.g Si;ation gets its water tr• t• itvgcH>u lU.ver 

were mt.ter te~atures frequently ge above 70 degrees during the •-r. 

!be hatebei7 "br()Ok trout wre coJ:tS;lderably heavier at the time ot 

marking then the n.attve brook trout, but very quickly lost condit:ion 

(lfa.ble. 3). 'fht hatchery brow aud rainbow trout cl1&nged very lit.tle 

after marking. It 11 belie._d that ~h o.t the initial loss in C$n.dition 

of. bJ>ook trout occurred d;uriq tbe one- to tvo ... day period of enforced 

!'.$sting eaUM4 by·.retainiq them in live cages before planting •. '.fb.is 

observa.tion is substa.ntiato4 by the data in fable 3. llot:tee that the eon ... 

dition of the brook trout recovered ta suae day as tbey were planted vaa 

considerably lesJ than ·'When utal"ked and that little or no f'urther loss 

occ~i. during subseqmnt 4.&Y• in the stream.. lfo such loss 'lifNl. ol.naene4 

u the brow awl rain.bow trout, howffr, tl'.ully ••Uy wen ma:rked a.tter 

the brook trout an.d their period in live CflPS W$S less. 

Changes in condition eu1>se4.uent to~ tint week following planting 

were slight tor all species (!fable ·3.),. .tpp_.ntly the hatchery fish wre 

&Qle t<> a.iJl.lSt themselves to •tre• conditions and compete sue.-sstull;r Vita 

the native fish for food. !'he6l9- ~,.,l"Yations ere apparently contra.clic:toey 

to 'the eonclusione of nu (1941) as a resut of $illila.r studies Ude in 

Virginia.. 

Host of the platings of batcheey trout were numerous enough to more 

than double the population ot J.ege.J.-sized :f'iah in the streUL at leas, 

temporarily. !he experillental. area d. the Pigeon Jli..,.r has °"n divi&td 

into four fishing sections, designated as A, ll, C, and D. ~ :plantings 

were made in the two center seetiona and Jwlging from the f'ish that wre 

recaptured. either by angling or. by the eleetrie shecker, the hatchery trout 

did not move to a peat extent from the vicinity in which·they were planted. 

Despite this sudden increase in competition for food and space no corresponding 



••~• in the ceni.it1on •t Yii4 tiah _. obMrMiJ the eoni.1tion ot 'tb.e 

nl4 fish ta.ltan in Sec-tiene A $wl D _. the·. -.. u ~ taken 111 Sections 

:I an.4 C {!able ·4). '!his •~•ts tb&t tlle• supply of' toed in the •~• ·•• 

m.Gft'f t:ban. aiet.•te fw tu natift :populaticm alone. 

S.aaonal changes in cond.ttitm ot bat~ey trout, col'ftsponi.i:ng to 

th•• tor native po;ulations in t1le Pigeon lti'Vft", wre D.Ot observed •xcept 

peril,ap$ a• the alight loss in c:on4.t.tto:n Gt the hatchery trout recoveret. 

after a long i:ate:n-al ewld be :tn~ted u a MUOJJ.&l decline. b wild 

ti"oui; •uaht by anglei-s ~ a 4eclin«J in tonclitten •• the -•on propeaaed 

pa#t 3WJJ.e. the blllk ·of tile hat~ tnut reeapt_.. follCl>Vint! an ·1n:te~l et 

-" than cme ftek after plfl.ntug were 1-ken 1n the lattff ~ ot the N&ffn. 

!f.b.e l•• Ob$8rved tor these fish lligb:t be iuterpMWd, t»retOJ'e, ... bein& 

sill::tlar to that c,'bserved tor the Yild trout. 

A c~ison of~~~ fia at a.tttereut timts e't .tm .._,on reveals 

that, in general; tne:t,r c-.uU\ion ~ins YGlativel.r hi&h ft• APf!'il to A~t, 

baaed cm data 1\-a the fish p1"l\~ in the fipon Bi'"l" (fable tl~ Although 

tbe b:NIOk trout planted in June, 1950....,. in ptor coniitiou c~ with 

the otl'ler breok trout planted, ~ wre about ••n&il tor au the -tive 

~ caught 1'>1 angler• tr• the Pis;e<m IH:ver. lfhey also 414 not 1oe in 

eon4iti<m --.rly se lllUCh as did '\he. other hatcher., urook trout. 

Durin: bnh aeu<>na ot atodting, the hatehel'f plan.ti.DO •n e1,ually 

divided lJ•tlreen ttspot" type ,md "scatter" t-,pe to &ttel'm.tne the nla:t:tve 

'118rits ot the tl'o :raethod.s. ileeO'ffl'ita fJ"a these gaup• were e.b•ut eqa1 

and wre tallied separately. No difference cou.ld be seen in the averqe 

condition at recovery f.t't the ftah planted by 1.he two •thoda (kble ,), 

a1tuugb. one mip-t e.xi,ect that tlw inereased competition t,:,r fe,od and span 

tor. th$ 1pot .. pl.&nted·trout weul.i i,-eault in a J.owar condit.ion t.-'i• fOJ" au.ch 

tie. 
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hatehff;y trout, h&lf' of each plar.1:ting :ui'e in June and August nre fin

clippe4; the other hatt wre JaY-te.gpd.. At the time ot merkiq., a.lttrnat. 

groups of t'ah were taken at rand• froa the hatchery stock to insure no 

bias., in the s.i.ction of ti&h to be either jaw-tagged or 1'in-clippe4., that 

mpt affect the average si• of the tis.h or their e()Udi tion. Al.s&, eq_ual 

nmbers of ~aggea. and fin-clipped trout 1'ltft · cabined in ·t11e hatchery hoa .. 

tng ta.nu and plan~ .a a im.!t, either u a spc,t plant er as a acatter plant. 

· from these. pl.Utings, tin--cli:pped. vou:t •:re •ueh more n:am.erous -.ang · 

the hatchery tis.h.Rc:overed by~fitha.n ftl"ft, the taue4 trout; this 

was t•• tor both brook trout amt tainbo'w treut in four diftere».t pl.antinp 

in J~ e.n.4 tor the brook trout in ene ed." tvo plantings in A\tC'USt. Hewver., 

the condition factor of the recovena. trout ·'Va$ not ··a.1ttex-ent be~en fish 

that b.$d been fin-clipped .and t.hNe th&\ had been Jav .. t,~d ('fable 6). 

~· a~hOrs w-oud like to ~ress their pa:titude to Messrs. Gerald 

Myers, Way.a• '.focly 1 Rqward GoYing, lobert lllia, John Claridge, Donald !esm.an 

and. Wilbert Wagnel" for help in obte:luing the data upe>n. Which thil paper is 

be.Mtl. 
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Brook 
(native fish) 

Brown 
(native fish) 

Table l. Variation in condition ot hatchery trout from Oclen Hatchery and Wolverine 
Rearing Ponds, and of Wild brook and brown trout from the Fipoa River, Michigan 

Loealitz and date 

Oden. llatchery 
April 27, 1949 

Wolverine Rearing Ponds 
April 27, 194-9 

Wolver:i.ne Rearing Ponds 
April 27, 1949 

Pigeon River 
May 13-June 21, 1949 

Pi.geon lU ver 
May l-Auguat 2, 1949 

Number 
ot fish 

in !!;!Pl• 

100 

100 

100 

100 

100 

Size 
range in 

inches 

6.8-9,9 

6.8-12.8 

6.9 ... 10.5 

Coefficient of c:on.dition (a)~ .. · '. 
tandard 

Ste.-ndu'd error of 
Rge Mean uviation mean 

l.72 o.a o.om 

1.56 0.13 0.013 

1.12 .. 1 .. 96 1.61 0~15 0.015 

1.40-2.ll L65 0.15 0.015 

1.62 0.14 0.014 

-- ---------------



19'4-9 total pl.anted 

P.-cent·ot 
recovery in 1949 

'!able I. ktcbary trout planted in 2.3 miles of the Pigeon a1ww°during the seuons 
of 1~9 and 1950 irook trout were from the Oden ltatchery; brown md · 
ra:tnbow trout were from the Wolverine Bevins Ponds. 

300 
300 
300 
300 
300 

4o.O 

Brook trout 
i1a coeR1c1ent 
range ()f eon.di .. 

in inches · tit'>n {B) 

6.8-10.2 
6.9- 9.3 
7.2-11"0 
·7 .0-10.6 
7qo .. 10.e 

. 1.73 
1J30 
J.,86 
l.~.·~· 
l 87 

300 
300 
300 
300 
300 

1,500 

iia Coett:teient 
:range d coud:t .. 

:i.n inems t:ton. t•) 
7.;-12~5 1.58 
7 .0-l.O~ 1 l ·52 
1.1-13.2 1.60 
7.1-11.1 1.69 
7.5 ... 11.7 166 

300 
300 
300 
300 
300 

lbd.nbow trout 
11. coeff'ieient 
r-ae ot eomli
~ inel1.es tion (a) 

712-ltf..6 
7~4-11.6 
7~0- Sh? 
7.0-10.; 
7.0 ... 11 .. 8 

•- .. 

l.6; 
1.66 
1.58 

. 1.63 
l..6o 

·.2Pe_r_c:e_n_t~a·· ·---------------------------------------------.~ 
recovery in 1950 O~O ~.. • • 2.2 ... .. . 2.3 

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

1950 total planted 

Percent of 
recavex-y in 1950 

L 

1,000 
1,000 

500 

2,500 

7 .O-lLl 

6.9-11.1 
7-0-ll 0 

l 90 
1~60 
1.78 

~ .. 

!!I .•• 

. . 

. . " ... 

1,000 
1,000 

7.0 .. 11.5 
1.0-10 .. a 

... 
1 
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"fable 3. Changes ill condition ot hatchery trout following planting in··the Pigeon 

lliver, Michigan i:uring 1949. All data tr& indiv1dul tqp4· .tiah. In 
parentheses is given the ete.ndara. err-.. o.t the •an tv that sample • 

llaridc:n sample ot entire planting; 
• :u10 fltom each of 5 platings of 
-. 3tx'>~ Condition at .. time of marking. 

ftsh recowred by anglers the 
same day they wre planted 

Fi.sh rec:Cl\1'effd the second day 

J'ish recovered the third day 

,1!-sh recovered the fourth day 
· Jtiih recovered the fifth day 

Fish recovered the s iXth day 

.Fish reccmtred the seventh day 

"fotal of all fish reccmered 
tint seven days. 

Total of all fish recovered 
after seven days of the season (1949) 

Total o:r all fish recovered during 
the follov1.ng t1Shing season (1950) 

aueondttfon 

nf:tor 1!t 
)haber marud reco....-1 Num.ber 

61 

0 

1,81 
(0.007) 

l.75 

1.77 
l.81 

1.77 

l 82 

1.62 

1.79 

1.66 

1.63 
1,61 

1.64 
1.65 

1.61 

1.6; 

1.6Jf. 
(0.008) 

1.;e 
(0.009) 

--~-~-~~~-~~--~-~ 

500 

18 

6 

18 
18 

10 

8 

25 

1.59 
(0.006) 

l.66 

1.63 

l.60 

1.61 

l,04. 

1.70 

1.6! 

1 .. 64-

1.65 

1.57 
1.55 

1.54 
1.58 

1.56 
1.61 

1.54 
(0.015) 

1 .. 51 
(O.OlD) 

t2 

17 
4o 
39 

16 

17 

191 

350 

31 

i&nit 
~-4 reccwerz 

1.61 
(O.Q06) 

l..60 

1.61 

1.63 

1.57 
1.61 

1.59 

1.57 

l 55 

1.52 
1.;4 
1.49 
1.56 

1,48 
t 

1.61 l°:> 

1.57 
(0.009) 

I 



table 4. Coefficient ♦t conAi:bion (It) ot u.tive brook trout e.ml 
brown trout ca~ by qle~• in the Pigeon Jtiver a.uring · 
1,at.9 and 1950. · 11.ahing teotion.a I an.a. e were atoekefl 
wt'th. hatehery t.Nut, sec-ticns A and» wen net. 

Fi.thing 
sectieu. 

A 
n 

A+ Ji 
lt 
C 

:a+c 

A 
i 

A+I 
B 
C 

Ji + C 

m., 
fie. b. 
!!ftle 
163 
5214. 
687 
251 
4;2 
103 

39 
86 

115 
131 
129 
260 

7.7 
1~6 
7.6 
7.S 
7.6 
7.7 

8 .• 4 
9.0 
8.8 
8.6 
8J+ a., 

Coefftcleni 
of 

e°:1a.it1on {:a) 

1.,, 
1.63 
1.61 
1.~ 
l.04 
1.64 

1.61 1.,, 
l.60 
l.62 
1.61 
1.61 



... l5 -. 
!able ;. CQDl.:ptU"iiOU of the eoettiei•nt ot condition (lt) at time of 

n•o•:r ~•tween spot-pi.nwa awl 1otter-plmlt.l. hateheey 
trout in. tbe :Pia.eon l1ve.r, Michigan. l'\llbel'S in parenthens .. ,ta ofs~l•• upon which calculations are bald • 

Ja:-ook trout ·~·trQut lai.nbov tro\lt 
Date o-t Plantiy 1201. lcatter i;eot leattel- )Pot Scatter 

' 

April 28, 1949 1.63 1.64 1.61 1.61 1.61 1.59 
{90) (75} (59) (1.08) (91) (76) 

Ma1 25, 1~9 1..;8 1.57 1.45 1.46 1.51 1.52 
(68) (4;) (55} (39) (69) (75). 

June 29, 1~9 1.;6 1.59 1.43 1.38 1.37 1 .. 36 
(15) (li) (31) (22) (35) (21) 

July 27, 194, 1.57 1.53 1.50 l,44 J.~39 1 .. 39 
(30) (l8) (ti} (~) (") (a~) 

August ~1, 19't-9 l.66 1.60 1.59 1.6o 1.57 1.53 
(78) (74} {37) ( 8) (54) (30} 

April 26, 1950 1.60 1.56 . ~ ,;;,; ... 1,55 1.55 
(16o) (l,45) (162) (130) 

J'W.'1$ 1, 1950 1.51 1.;o l 48 1.46 ' • • • • to • 

(121) (93) (120) (96) 

~tal 1.;9 1.57 1.52 l.;ll, 1.52 1.51 
(56t) (468) (203) (~) (597) (11.52) 



... ·· .. •ltme· 1, l,S& 

•• 6, A ._.uoa :0, 1:a-:, ... -.t.ttctent d ... ttiq of 
, ·. •. , : ta;apt • ftti.i.dltpp,t bnolt 8.llt. tat._ la~ 'trout 

:~ 'b;r · __,_. ~µi,-. :,t,eon 11•♦ •.·. • 

-1.13 

'6 
··173 

1116 

31! 

1.,1 

1.,9 

. 

I• 1, 1950 liwlbow 1,, 
··a, 

l .. 45 
la.i.B.lMW 
a.abov 
lain)& 

500 
·.·. ···292 

1~51. 
1;9 ... 

1.81 
. ·)..81 
· l..81 
1.81 

··•· ·1.ti 
1.81:. 

" 

188 
~ _·, .- ' 

1,0 
1.lf.5 

tol 
1..ta., ~,1 
I 

i.6, 
76 

·1.'6 
.ra :r.,, 

l, 

1.,1 

l. 
-" 

' i.a .. 'i 
d. __ rj 

1.Jt.7 

1.1n 
.) I 

,1,~"l 

1.61 

: 167 , ... f. 

;i..Q. 



Figure l. teDIJ1;h-wigb:t l"elationsbip ot native brown trouii in 
the Pigeon ltiffx-. Jlectric ahoeker an4 angler c:ollections, 
April, 1949 to . .June, 1950. Line titted 111&:the1'1&ticall;r 
tra data on 1,003 speeimeus .• 
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Figure 2. Length weight relationship of native brook trout in the Pigeon 
River. Electric shock.er and angler collections, April, 1949 
to June, 1950. Line fitted mathematically from data on 1,997 
specimens. 
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Figure 3. Seasonal variation in condition (R) ot native brook trout and 

native brown trout in the Pigeon River. In parentheses is given 
the number of specimens upon which the average condition factor 
is based. Brown trout collected by electric shocker and anglers, 
brook trout from electric shocker collections, only; data tor 
1949 and 1950 combined. 
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Figure 4. Seasonal variation in condition (R) of native trout {brook, brown and rainbow combined) caught by anglers 

in the Pigeon River during the 1949 and 1950 trout seasons compared with stream water temperatures. 
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