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The periodicity ot growth and change in condition of the brook trout 

was studied 'b7 extensive eolleetiona made in •~ions ot three Michigan 

streams. these streams were the lonh Branch of the Au Sable liver in 

Crawford County, Runt Creek in Jfontmorer1C7 County and the Pigeon liver 1n 

otsego Count,' •. 

The effect ot direct-current electro-tishing in attracting fish to the 

positive electrode troll hiding places in baa.TT cover made possible the 

eollect1o:n. of adequate numbers of fish tor statistical comparison. Previoua 

attempts to obtain enough fis!J4.::lJD'lnlarlJ' 1n·v.1.nter f'roa these streams 

using seines or with alternating current ahocken, were Tff'T ineffective. 

1'.he growth rate and condition of the brook trout were compared by a series 

of 15 collectiona taken during one yea:r from each stream. 

In all three streams, the growth rate increased rapidly during the last 

week in April or first week in May. It remained rapid during Hay and June, 

slowed up considerably during July, Au.gust, September and October and 

practically' ceased daring Bovember, Del,e:mber, J anua17, J'ebruar., and March. 



The Worth Branch ot ~he Au Sable River mibited the fastest growth rate, 

followed by- the Pigeon liver and Hant Creek 1n that order. There vu a loge 

variation 1n growth rate in individual t1.ah with a tn trout ot even the 

elowat growing population (lam Creek) becomng 7 inches long 'by l1i4' of 

The condition of the brook 'I.rout wu unitoraq low in all three atreaJII 

dm1.ag late llarch and ear:q April, l9Sl. It rose rapidJ.1' 4ur1ng late J.pr1l. 

and liq, reached a peat ~ about the tint wee1c 1n lane, and deolined 

thereafter w the winter low concUt1on. !here ...., a tleclded drop in oondition 

daring October and Wovamber probab~ uaocia'Md. with IIP•WJWII• The condition 

of the brook trout in the Borth Jhoaneh of the a Sable 11Ter ro1e to a :mell 

higher peak 1n Jue than did those 1n both Bunt Creek liD4 the Pigeon liver. 

-.lllO, thie high level ot condition ~ maintained b7 the tiah 1n the Worth 

lraneh ot the Au Sable liver ,ner a Jll1eh longer period during the swaer. 

Oarser., im'estigation of the bottom fmma auggea\ed \hat a scanty- food 

supply- is a contributing factor '° elow growth of the Imm Creek population. 

In all three atreau, water temperatures wanted abruptl.7 clur1ng the 

last week 1n April and the i'U'st week 1n Jlq, coincident with the disappeaz,anee 

of the acouulation of w:1.m;er ll10W. ~ temperatures over 6o degreea r. were 

the Nle during the months ot Jla.7 through September. Doring December, Jmua::rr, 

Pebl"IIU'y' and Jlareb, wl_ ,_ water temperatves were aeldoa above 36 degrees r. 
Water temperatures fail to esplain the ditterencea in growth noted betwen 

Rant Creek and the Korth Jhoamh of the Av. Sable liver, tor tauperature conditiou 

in Bunt Creek remain within the optiam range throughout the naer -and tall 

while those in the lor\h Branch of the J.u Sable liver trequentl,1' go over 70 

degreea ,. 
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PEIIODICITI 01 OltOWTH AID CJWIGE OF COIDITIOll or BIOOI TROUT 

(SALVELlll.JS J'OITIDI,IS) Di TBIEE MICHIGAI 'J.'IOUT ST.IWII.S 

ldJdn L. Cooper 

One of the le■ser known upects of the lite hiatory ot the brook trout 

coneeru the perijd1eit7 ot growth a:ad the concurrent changes in condition 

trea one season to another. Previous attempts to obtain ntticient data tor 

a oomprehensiTe study ot these ~ were largely fa.tile due to the 

1Dabillty to •fincl" the broolc trout daring cold weather and the l.aok of 

interest 1n working under adverse cl:lma.tie conditions. leeent adYances 1n 

technic(Ues of collecting trout during the winter :months 118:lng direct-currant 

electn-tishing have made such a stud1' ot trout on a year-round basis more 

atficient. The present discussion 1a 'based on a series of collections ot 

bnok trout from portions of three Jlichigan streams taken from March 27, 

19$1, to Karch 11, 19$2, approximatel.7 at 110nthl1' inerYal.81 with about 100 

trout per collection. These streams are lm1t Creek in :lontmoreney Count7, 

the Pigeon liver 1n otsego Count7, and the lorth Branch of the Au Sable liTer 

in Crawford Count7. In each atreaa, a portion was seleeted which was known 

to contain a fair to large population ot naturalJT spavned brook trout. other 

factors considered in their selection were the lack ot ice eOTer during severe 

winter weather and eaq access by road during period ot heavy snow. The 

sections designated for smapling were each approximatel.7 500 JU,da long. 
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The tish were collected with a direct-current shocker, anesthetized, 

measured, weighed, scale sampled and returned to the stream. lfany' individual 

fish were recaptured and saapl.ed during subsequent visit. aa eTidenced by 

the marks left by' aeale sampling. The population dens1\7 appeared not to 

nuetuate a great deal during the year although ~ mre tt:tort was 

neceas&rl" during the winter to obtain a sample ot about 100 trout. !he 

portions of the stream. frequented b7 trout changed radically 111th the change 

in seasons. During the spring, nm.er and .tall, the trout were tound 1D poola, 

rittles or near COTer in the main part ot the streaa. During winter, thue 

portions of the stream were complete]¥ deserted and the tiah could be found 

only in places out of the cvrent, \1Dd.er banks, :In piles of atones and rocks, 

or amid heaVJ" eoncentraUona ot brwlh and deDrls. The e.tteet of direct

ou:reat elecvo-t1shing ia draw:lng f':lsh to the positive electrode troa hiding 

plaeea in this he&V7 cover vu the clmdnant tutor responsible tor Wl"iealq 

adequate collections ot .tish in winter. Previou attempts to collect fish 

from. 'these streams during winter with seines or with alternating-current 

shockers were very ineffective. 

The comparisons of growth rate between streams on different dates of 

collection have been based on the average l.engt,h ot all the t1sh 1n a aaple 

ot a partieular ;rear class. hr.1od1e 1amplee wre taken in all thrN atreaaa 

on the same date er at time intervals of not more than 3 days, so that &Terage 

sizes would be directly comparable. .Age determinations were made fro• samples 

ot scales. Collecting was lJ:mited. to direct-current electro-fishing since it 

has been shoa that angling ael.ects the taster-growing individuals of each age 

group and angling samples are t.hu not direct]¥ comparable to sUlJ)l.es taken b7 

other :methoda (Cooper, In press). lfapariaona hot been llmited to the 19.50 

and 1951 year cla.ssesJ fish that were in their first and second ;years of lite. 
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These llai"ta:tions were necessary to ensure the adequacy' of sampling, and 

also to eliminate a systematic bias due to sampling a population that _., 

being selectively' cropped 1:ty .t:lahermen. In comparing samples of 'the 1948 

year elaa of brook trout 11'1 the Pigeon River taken ·by' anglifll, Cooper (JP.• 

o:tt.) d.aaomrtraw a gradual decreaae in calculated gl'OVtJl to the tint ammlu 

of abn:t t, penent from ~ individnals qpearing 1:a the catch 1a l1aJT, 191&.9, 

to \he tbh eaugtn a ,...:r later. This latter 80\U"Ce ot error was not entirely 

•11m1uted., tor a 7•1.noh minim slse limit oa amt Creek and en a emal1 

:,onion et tu Pigeon. JU;ver enabled tishe1"Mn to rellOVe 1w ot the indiTi.dnal • 

ot the 19$0 ,ear clan that were aore than 7 lnchea long. On the lortll 

Branch ot the Au Sable liTer, a 10-ineh Jlin1saa si•Llld.t prwveated the 

exploitation o:t the 19Sl and 19.$0 ~ el.aases al.mo-st entirelT during the 

period of the ~. On :mosi; of the aec\ion of \he Pigeon ltiTer, a 9-inch 

w:tn1nna size limit gave protection to \he l9Sl and 19$0 year clasaee. 

In all three streams the growth rate mereased rapid]J' during the last 

week in April or first week in Jlq. It remained rapid daring llaJ' and June, 

slowed up considerably dving 1\1.ly', •••l·Septaiber and October and 

practicalq ceased. during l'ovaber, December, lam'JA;lf', 1ebrua:r'T and Jfarch 

(Figure 1 and Table 1). fb.e lorth Braneh of the Au Sable River mdbited 

the l.ut;est growth rate for both ,-ear classes, followed by the Pigeon River 

and. Hant Oreek, 1n that erder. Because of the lack of growth dai'1ng the 

period Bovember through llarch,. the last five ool.lect,ions 1n eaeh ■trea mq 

logically- be combined to give a more adequate estimate of thG. differences 

:ln length attained by- the two ,-ear classes in the three streams. Thus the 

average sises of the 1951 and 19SO ,-ear classes ot brook trout for the lonh 

Branch ot the Au Sable liver at the end of the 19.Sl growing season were 4.lS 

inches and 7 .87 inches respectively'. ror the Pigeon liver these values wre 



fl&ve 1. "-"8 tor .... ceet&ien.\ et ...u-u.a (I) and._.. tow 
1enaUs a 1M1ae1. 'Wl\ll ranae d-•• u· ~.:i. ·Unea, ta 11114 larook uwt 
t,n ~ eoUeo\ioa .,_ \hNe •-- in Jliclt:lgNI (Ina, :bl pan, Ina 

table 1). 

• 
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lule 1. Periodici.t.7 of gronll and change in condition ot wild brook trout troa lfant Creek, 

Pigeon B1Ter and !forth Branell ot the A• Sable B1Ter .fltoa Jlaroh 27, 19Sl, to Jfarch 11, l.9S2 

US]. Z!!! elua USO z- ~• Condl"ion factor .. I 
lfea1l . . _ ltanilalft ... of .._ . ltan4ra:'4 .._ of Jfea Standard Baber of 

Bunt Creek 

Jlarch 28, 19Sl 
April 1.3, 1951 
April 26, 19Sl 
)fay 10, 19Sl 
llaJ' 14, 19Sl 
June 7, 19.$1 
June n, 19Sl 
JuJ:r 26, 1951 
Allgllllt 2.3, 1951 
September 26, 19$1 
October 15, 19Sl 
hvembar 29, 19$1 
larm.&r7 2, 19S2 
l'e'bruary 1, 19SI 
Karch b, 19S2 

October 2.5, 19Sl to 
llarch b, 19S2, incluin 

Pigeon Bi.Tel' 

Karell 21, 19Sl 
April 12, 19.$1 
April 27, 19Sl 
Bay u, 19Sl 
H&7 25, 19.Sl 
J1JD8 8, 1951 
June 22, 19Sl 
July" 27, 1951 
August 2.5, 19Sl 
September 27, 19Sl 
October 26, 19Sl 
lovember 30.1 _ 19.$1 
J~.3 usz ----~-~-- - -- - .... ,.. " 

'.~ 4, -i~t :... .... ~: ... -i~ ' ~ "· · 
laeh 5~ 19.52 
October"· 26, 1951 to 

lfarch 51 19~2, incluaive · 

Borth Branch of the Au Sable 

Karch 29, uSi 
April ll, l9S]. 
April 2,, 19Sl 
:wa;,-10, 19.$1 
Bay 24, l9Sl 
lune 7, 19,Sl. 
June 21, 1,si 
1111.1' 26, 1951 
Augut23, 19Sl 
September 26, l9Sl 
October 25, 1951 
lfovember 2', 1951 
Janu.ry- 2, 1952 
February l, 1952 
Jfarch h, 19S2 

October 2.5, 1951 to 
Karch 4, 1952, inclwlive 

lang1da eft'W. et Sndl.Tldaa.111 1aph. enor ~ mdl~ eondit:lon error of :lallviduale 
..... -- Jl8&ll 
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* Collection date Karch u, 19S2. 
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,3.87 inches and 6.-26 inchesJ and tor Hunt Creek, 3.41 inches and 5.78 inches 

(Table 1). The differences between the means for the three streams ue all 

highly significant with values ot •t• ranging from 4.6 to 26.4. There was 

considerable Tariation in growth rate ot indiTidual. fish ineaJ J the samples, 

anti the range in aise, especially of the 1951 year class, increased throughout 

the season. For example, 71 of the 1951 -rear class troa the Borth Branch of 

the Au Sable RiTer on A.pr1l 11, 1951, ranged in tot.al..~ froa o.8 inch to 

1.1 inches. On Janua.ry- 2., 1952, 69 individual.a of the same year class ranged 

troa 2.8 inches to 6.2 inches in length. In Hunt Creek, where the uerage 

growth rate is co:naidered quite slow, 53 fish ot the 19.51 .,.ear class :ranged 

1n length from 2.6 inches to S.2 inches on le'bru.ary' l, 1952, and 39 fish of 

the 19.50 year class were fl-om 4.4 inches to 7 • .3 inches on July' 26, 1951. Thia 

rather large amount of variation in grOllth rate is important to note becauae 

it appears that the fast-growing individuals ot each year clus furnish the 

bulk of the anglers' s catch in. atreama exhibiting a slower than average rate 

et growth. ATerage growth rates therefore do not portra7 adequately' the 

contribution to the angler b7 individual year cl.use.a, without further 

information as to the amount or variation within samples. In Bunt Creek, 

the growth rate ot the trout indicates that the average fish does not reach 

legal aise until its fourth 8l1Jlller, J"et nch ot the catch 18 com.posed of f'ish 

1n their third summer and some during their second nmmer. In the lorth 

Branch of' the Au Sable where growth ii rapid, under a 7-inch m:2n1mm size 

limit, about half' of the brook trout 110uld be legal tugeta for fishermen b7 

July l of their second sumer. 

Change in Condition 

The coefficient of condition (l) has been used to determine changes in 

relative weight throughout the year (Cooper and Benson, 1951). Fish ·llllder 

5.o inches total length have not been used in these comparisons because the 
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balances used were not accurate enough under tield conditions to record minor 

c!U'ferences in weight. Also, the unit or measurement of weight used (one 

graa) represents too large a proportion of the total weight or small tiah to 

deteet minor changes 1n condition. The coefficient ot condition was computed 

for each fish in a sample and their average condition obtained from these 

computations. 

The condition of the brook trout was tmitorml.1" low in all three etreau 

during late Karch and early J.prU, 19SJ,. It rose rapidly' dllring late April 

and Jlq, reached a peak 1J.8Ull1' about the f:lrat week 1n June, and. declined. 

thereafter to the winter low condition. There was a decided drop in condition 

during October and lovember, probabl.7 associated with spawaing. The condition 

of the brook trout in the Borth· Branch of the· J.u Sable lliTer rose to a :nm.ch. 

higher peak in June than did those in both Runt Creek and the Pigeon liver. 

ilso, th1a high level of condition was maintained b7 the Borth Branch ot the 

Au Sable· fish over a ma.ch longer period. during the 8U1llll8Z' (ligare 1). 

these average changes 1n condition from the winter low to earl.7 SWIiier 

high represent tremendous ditferenc• in relatiTe weight. In Bunt Creek., 

where the least amc,unt of differences ~ed., the fish gained an aTerage 

of 22 per eent of their winter weight during a period of tw months in the 

spring, disregarding the additional. weight accompanying the growth in length. 

For the Pigeon River and the lorth Branch of the Au Sable River these value 

were 33 per cent and 3S per cent respect1Te]1' • 

.An apparent correlation between high condition factor and growth 1a 

suggested by the data fl'oll these three 1treams. Growth rate increases 

rapidly' in the spring conineident with an increase in condition and 1a ll&ia

tained at a rapid rate only' ao long as the condition £actor remains high. 

When the condition decreases in late swmaer, tall and winter, g'l"Cath alao 

decreases. 



Bottom :t'a.una 

The distribution and abundance of the invertebrate fauna were studied by' 

a series of 9, square-foot bottom samples from each of the three streams (Tables 

2, 3, 4). This collecting was done in mid-Febraar,y, just in adTance of the 

trout growing season la 19S2, using the sampler described 1q Surber (1937). The 

abandance of different bottom types (gravel, sand, and silt) in each s~eaa 

section was estimated visually and samples were taken from these different 

bottom types in proportion to their abundance. Many- samples were taken 1n sand, 

and mixtures of sand, in Hunt creek because of the pre<Jo:minance of these bottom 

types in this stream. · The series ot samples from the lol'th Branch of the h 

Sable River averaged 2.87 cc. per square foot of bottomJ the values for the 

Pigeon River and Hunt Creek were 2.26 cc. and 1.06 ee. respectivel:y'. Values 

of "t" ( with eight degrees of freedom) . £or the differences of the means of 

these series ·or bottom samples a.re as follows• 

'North Branch of the Au Sable River and Hunt Creek - 2.99 (98• level) 

Pigeon River and Bunt Creek - 2.55 (96% level) 

lorth Braneh of the Au Sable liver and Pigeon Riv_.... o.88 (60% level) 

:Leona.rd (19.39) has discussed in some detail the adequaey of this 

technique of bottom sampling and makes ~e of its m.an;y limitations 1n the 

determination or the food supply ot fishes. The present stucy- was not 

intended to .turnish detailed data bllt rather to indicate a possible ayenue 

of investigation ot the causes of the large diff'erences :in growth of the trout 

noted in these stream sections. The difference 1n abundance of bottom fauna 

noted in these stream sections is sufficient to indicate that the food supply 

18 a contributing factor 1n the slow gowth of the Hunt Creek population of 

brook trout. However., more detailed a.na.qsis ot bottom fauna production on 

an area basis and better knowledge ot the forage-ratios of particular groups 

of orga.rrl.smaJ present is needed for a proper evaluation of this environmental 

factor. 



Table 2. Bottom i"auna or Worth Branch of the Au Sable Bi.Tar, Crawford Comrby. Collections taken 

with llqll&1"e-i"oot stream botta AJ119ler on FebJ:,Jary' 14, 19SI 

Bottoa type ~ PJ.eoopten ·~ D!ptera Othen Total 
Eiibv Volaa liiiiLei= Vol'ae lumber Vttluae w=&; folae L;;t;; .voJmae Jlmnber Volmla 

la'b'ble w. ... 2.2SO , 0.100 l6S o.aso lJ8 o.JSo . 25 0 • .300 .619 3.650 

Coarse gr&'Y9l. ,301 l..700 20 0.11s 1k 0.200 68 o.600 'ti]. 1,,·. o.1i.oo 1aJa 3.01s 

Coarse gravel l.86 o.soo , 0.100 82 o.9So ff o.us 8 traoe 312 1.97s 

Coarae gravel. )8 o.600 ll 0.100 w. oJioo 22 0.100 ;,1 Traoe ll.6 1.200 

Gravel and aan4 k.1 o.600 s o.oso ll 0.900 228 0.900 2li o.,so Jll .3.100 * 
S36 1.sso · 136 o.aso -8 ·o.21s 36 0.11s. 768 .3.2so 'O 

Gravel and sand 12 0.100. l 

Sand and silt 2Tl 1.000 0 ••·• 1' 0.200 ·ia . o.JGO s T.race 3.39 1.soo 
Silt lb]. 0♦-00 0 ••• k Trace 9Ji 0.,300 li7 l.GOO 286 1.700 

Silt ,, 4.SOO 0 ••• s OJiQo 1'6 o.sso Sk o.,oo )!Ji 6.3,;o 

'1'otal (9 aquare 
feet) 2,ose 13.700 66 o.62S ltlO· k.?SO ;.300 :,.ias 3,S88 as.eoo 

Average aq,uare 
2.87 toot )9' 



Table 3. Bottom f'mma of Pigeon River, Otsego Count7. Collectiona taken with .,...,..root strealll 

hottom sampler during the period Februaz7 6 to 11, 1952 

Bottom type lphaarop\er& Plecoptera !ricbopl;era Diptera ()then Total 
liumber Volume lfmnber Volume Number Vo1-- huber Vol.mllt lfumber Vol.1Dla Jlmnber Yolmne 

Coarse gravel 19 0.100 2 0.100 blk 1.200 Uh o.,so h7 0.100 6;6 2.hS() 

Coarse gravel us 1.200 , o.i.so l32 0.900 20 0.100 12 o.,oo 288 3.2so 
Coarse gravel 68 o • .soo 2 o.02.S 367 1.,300 76 o.ors ss o.ns S'S 2.l2S 

Coarse gravel lJiO 1.oso 1 Trace .371 2.500 117 0.22; Ith 0.500 619 k.275 
Pine gravel 18 o.125 s 0.07; 19 O.kOO 11' 0.$) 13 1':l-ace 129 o.a;o 

11ne gravel 68 o.5SO 10 o.a,s 289 1.s~ 28 0.05 3S o.ns 1'.30 2.475 
J1ne gravel 64 o.600 16 o.150 92 O.k()O 10 o.ars 12 0.01s 194 1.300 

Sand and .Ut - 0.025 7 Traee " 0.075 .-9 o.sso s O.lS() 69 o.soo 
Silt 8 1.2so 1 Traoe 0 ••• k72 1.000 87 o.600 S68 2.sso 
total (9 square 

feet) S6h 6.000 s, o.575 1,7.h.8 8.325 900 2.700 2.11s l,581 20.37S 

.lnrage 398 2.26 

I 

.t; 
t 



fable k. Bottom fauna of Bmlt Creek, 1fontmorency Coul:lt7. Col.l.eRions taken with equare-foot atre8ll 

bottom sampler on hbrlw7 lk, l.~2 

Coarse gravel. :uio 1.100 4 1Taee 1#6. o.800 21 0.200 7 !nee Jl.8 

Coarse gravel JJS o.600 8 Trace lhS o.8SO ll o.,so 3 .,,.. 314 

Fine Gra'lel 62 o.i..oo l True n o.iso 17 0.200 , lrae• lb,O 

Sand 0 ••• 1 Trace 0 ••• JS o.600 S6 o.600 '2 

Sud k9 0.200 0 ••• l T.nee no 0.300 11. o.oso 173 

Sand 3 trace 0 ••• 0 ••• 81 o.125 1 !race as 
Sand and silt 1 o.6SO 0 ••• 0 ••• 

,, 0.12.S S6 o.,oo 132 

Silt ll 0.200 0 ,, .. 0 ••• 33 0.100 )3 o.iioo 77 

Silt 3 '1'raoe 1 !race 0 ••• ,, OJSO 80 0.100 l.li7 

Tot.al. (9 aquan 
feet) J.1$0 15 1.800 k)2 2.sso 2$6 2.oso 1,,478 

Average aqua.re 
:toot 

2.1.00 

2.100 

0.1;0 

1.200 1 

o.sso I::· 
t 

0.125 

1.01; 

0.700 

0.1$0 

,.sso 

1.06 
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Sou int°""ioa OD W&W te,mperatves 1s &Tail.able h'ea the three 

stream 1ectiou lhdied. 0n the Pigeon Jtiver, a thermgrapl'l' located 

about \w miles downatream troa the ._.ling ,area .itas beim in contiavou 

operation. water \ellperatuN& at tJie· site of fish sampling .have. l>eell. 

within one Ol- ho degreee. of &p'Mll8llt wi\h th...,,.... readings • 

.A. thermop-aph hae also been 1n operation on hJ.ier Creek, a ~ 

of Bunt Creek and comparable ~ temperatures tor the ..,ling area 

1n Bw1\ Oreek have been ebtalaed bJ' ~ling ·tlaea• th__,graph rMONa 

on. a bas:18 of rmaei'ou eoiacideat umperatvee at both·•.- ,11u. 

Jor the lortih Branch of the A• Sable lli-rer, temperature• ,_.. taka 

2 to lt. dql ot eaoh wee1c dar!ng the trout 1eaaon with a pc\cket •~• 

!he t!M' of ol>serration hm-e Tarted ~ lt)O p.a. an4 2,30 p.-. a 

atiemJ,ts were made w reeord aear-Ndmn ater temperatures for the _,.. 

faapera:tve ~ boa the hnh Branch of the .l.u Sable liTU' are not 

oonaidered as reprueatatiTe of \N.e condiUou u are thoae of amt 

CNek and. th.le Pigeon Bi'V'er. 

!he ••o· maxi•• water taperature tor each wek has been computed 

troa the daily' records a-railable (Table· f). In all three streams, wate 

Mnpel'atofli1, 1f8l'Md abrupt,~ dv1ng the lan week 1n .l.prU and the :t1nt .. .,,. : 

1INk ill liq, ,coinoid.ent wi1;h the clieappearance ot '1le accumlation of 

~er ·•\OW• .Alt.hough the ISUBller of 1951 was somewhat cooler than average, 

JIIU1' dail)' ma:d1m• waiter temperaturea ner 70 clegreu 1. wre recorded, 

espec~ in the lonh Branch of the Au Sable and the Pigeoa '"1,ftn. 
',, 

DaU,- temperaturea: over 60 degrees r. wre the rale du1.Dg t,he montu of 

Jfq through Sep-tamer. Daring l>eoember, lamJ&J!'T, rebrua:17 and Jlarch, 

. •xi~ water temi ieraturea were seldom. above 36 degreea F. 
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Table S. Kean ve~ :ma:r:Jm ater temperatures tor the Horth Branch of the Au Sable 

liver at Twin iridgea, 2 miles no~ of Lovells, Pigeon livei; lJ 

mil.ea east of Vanderbilt., and Hunt Creet. 10 miles east of Leviston 

WeeltJ.T Hean weeklJ'.·maxumm water t9D1PeratuN 
period 

B • Br'• Au. Sabla Pigeon lfmrl; 
liver liver CNek 

Jfarch 3 ... 9., 19Sl ••• " )9 
Karch 10 - 16 ••• )7 )8 
Jfareh 17 • 23 ••• 3' 31 
Jfa:roh 24 - JO ••• 36 ~ March 31 - April 6 ••• 39 
April 7 • l3 ••• k2 hS 
April 14 - 20 ••• kO l&l 
April 21 ... 27 ••• kl k6 
.A.prU 28 - MaT h s, S7 60 
Ma.7S-ll n S6 ss 
Ma;.r 12 - 18 61 60 60 
Ma7 19 .. 2S 6h 63 63 
Ka7 26"" lane 1 67 61 ,, 
.1ane2-8 68 61 '* lune 9 • ]$ 6S 6h 62 
June 16 .. 12 · 70 66 65 
lune 23- 29, 6' 66 6b 
lime 30 .. Jut, 6 66 65 64 
Jul¥ 1 - lJ ·' . 63 66 66 
JulT 1h • 20 70 69 6S 
July' 21 - 27 69 10 67 
Jul.T 28 - .A:u.gut 3 10 71 68 
August k ... 10 63 66 63 
J.ugust 11 • 17 6S 6k 63 
.lupei; 18 - 2b. 6S 64 63 
Aug\18t 2S - 31 6S 66 6S 
September l - 7 61 62 61 
September 8 ... 1k 60 62 61 
September JS• 21 ••• 59 60 
September 22 - 28 ••• Sk Sh 
September 29 - Octc>ber S ••• Sh S6 
ac-,ber 6 - 12 ••• so s2 
October 13 • 19 ••• S.3 54 
October 20 - 26 ••• 48 Sl 
October 27 - lovember 2 ••• Jc.1 144 
l'ovmnber .3 -·, ••• ,i 3S 
lovember 10 - l6 ••• 39 
lovember 17 • 23 ••• 36 36 
lovembff 2h. - 30 ••• 36 ~ l>ee_,er l - T ••• kl 
J)eceml>er._ a ... 1k ••• 37 36 
De~ 'ltP ~ 21 ••• 3h )2 
l>eoeber It~ 28 ••• 34 32 
:Decembel' 29 .,;;. Ja:rm,.'a'T 4., 19.$2 ••• 3~ 3k 
January-~,-- 11. • •• 3S 3k 
January' 12 - .18 ····~----.-·, ••• 36 36 
January 19 ~ 25 ••• 34 32 
~~~~-~-1 ••• 34 32 

. ·- , .~· ••• 3' 3k · 1, 
l'elmJ.a.rT 9 - 1S ••• 3S 33 ,.......,i,.-u •·•• JS 32 
Pebn.az'1' 23 • 29 ••• 37 )Ji 
Jfaroh 1 - 7 ••• " 33 
March 8 - lh, 19S2 ••• 31 31 



The data presented. earlier eoncerning the rapid growth in the spring 

and the high condition factor ot the brook trout at thia time nggest a 

relationship between the t110. fh1s relationship was also found to hold 

tor brown trout studied under controlled laboratoey eonditiona, accol'Cliq 

to Brown (19h6a), page 1h21 •Growth ill length, which involTU regional 

ditterentiation, occvs •" a rate directly proponional to the condition. 

factor and tlms to the amoimt ot reserve tood.• 

Hansen (1951) also obsel"'l'ed that 1n white crappies high cOJ'ldition 

accompanied rapid growth and that increases :ln I T&lues occurred onl.1' 

during the annual growing period. 

Stroud (1949), reporting on the growth of pae and pan t1ah in 

Tennessee, stated that vaJ.ues of I were found to varr from one reservoir 

to another in about the same manner as grow\h rates of each apeeiea 

varied, averaging highest tor fastest growing populations and lo•st for 

slowest growing populations. JloweTer, in the sue stu.d1' he states that 

•P is low :f.mmecliately foll.owing spa,rning, although it mq be even lower 

in late S'Wllll8r af'ter periods of extremely' rapid growth, and that lorria 

fish fatten up during lall and winter without increasing in length. 

In a review of some enriromaental relations of the speckled trout, 

'try (1951) lists temperature as one of the :moat decisive taetors in 

determining the success or the brook trout 1n streams. luch intereat 

has centered around optimmt temperatve eonditiona for growth and so• 

experimental wrk has been reported. Bro1111 (19461,), reporting en the 

growth of bro1111 trout, fmmd that the spec1t1c growth rates of trout 

living at different constant temperatures and of those living in water •f 

changing temperatve were high between 7 and 9 degrees 'C. (45 and 48 

degrees F.) and between 16 and 19 degrees C. ( 61 and 66 degreea 'I.), and 
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were low above, between and below these temperatures. Bal.dwin (19S1) 

measured the growth rate of a series ot 4 brook trout allowed to take lllinnon 

at will in a confined space. Optimum growth under these circumatances took 

place at approximateq 14 degrees c. (S7 degrees :r.). Davis (1946) also 

stat.ea from fish culture experience that the optimmn for growth tor trout 

appears to lie between SS and 60 degrees r. 
These temperature data on optima for growth agree with field 

observations in the presd stud7. A change in ma:dm,m temperatures froa 

40 to SO degrees F. during April to 50 to 65 degrees 1'. during Mq and June 

1a accompanied by a tremendous increase in condition and growth. this waa 

noted. in all three streama studied. Howver, water temperatwea tail to 

eJq>lain the differences in growth noted between Hunt Creek a:nd the Woi-th 

Branch of the Au Sable River, for temperature conditions in Hunt Creek 

remain within the optimum range throughout the su:mmer and fall llhile those 

in the Horth Branch of the Au Sable River .f'requentq go over ?O degree• r. 
Ille much higher level of condition Naehed by the trout in the lorth 

Bran.eh of the .A.u Sable River compared with Hunt Creek cluri.ng the month of 

Mq, when temperature eonditions were verr ahd lar, also suggens that 

the abundance of natural food in the lorth Bran.eh 0£ the Au Sable liver 

is an important factor in the difference in growth of the trout populations 

in these streams. 
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