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census results. other reaearoh requirements made it desirable to construct 

a series of by-pass channels, whioh could be screened and controlled, near 

the middle ot a .3,970-toot-long stretch o:t stream dedgnated "Section o." $' 

.. ~ Su.rtaoe area, 1.07 aorea, as determined from a plane table map drawn to 

a soa.le of 1 inoh • 20 feet. 

Arter the new ohannela were excavated, the entire flaw of the stream•• 

diverted through them, so that concrete bulkheads could be plaoed aoroH 

the original ohamlel. The diversion ot the water presented an excellent 

opportunity to study the entire :fiah population of the section. of stream 

thus out off, in a manner aimilar to that deseribed by Bnbody (1929). 

Seining and 'treatment w.i. th rotenone were employed, in a.ddi tion 'to water 

di version, to inaure a complete count ot all t1 ah present in the delimited 

area. 

The delimited area consisted of two contiguous, arbitrarily desi.gnated 

sections which, to conserve space, will be ref9rred to hereafter as Il•A 

and III-A. Together, these sections com.priaed $80.$ feet of stream nth a 

total surface area of 0.1.31 acre. Individually, III-A, the upper of the 

two eeotions, has a length of 298 feet, an average width of 9.2 feet, aDd 

a surtaa. area of o.o63 aoreJ II-A has a length of 282.5 feet, an average 

width of 10.; .feet, and a aurfaoe area of 0.06.3 acre. Stream flow, at the 

time of the stu~, wa.a approximately 6,500 gallons per minute at a surtaoe 

Telocity 'ftrying, throughout the area, from 1 to 2.$ feet per aeoond, as 

detemined with a Bentzel velooi ty tube. The water supply is almost 

wholly of spring origin. In the sections ooncerned, diasolv,d oxygen ia 

usually present at the rate of 10.5 p.p.m.J dissolved carbon dioxide bas 

never been found in excess of 2 p.p.m. and is usually abaentJ meteyl

orange alkalinity is about 175 p.p.m., and the pH 'ftri.H from 7.8 to 8.o 
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as determined with a Belllge pocket oomparator. Throughwt both seo\ions 

the stream bottom is gravelly, ooapoaed ot aaoothly roumled glacial drift 

•terial rtmging in eiae trClllll that of a pea to that ot a an' s two ti.ate, 

the average about the ■ise ot a hen's egg. Very little land ia expoeed 

in the bottom, ezoept tor oooalional bars formed behind natural obatruot.1.on,. 

Bottom fauna innstigations indicate that in.•• II-A and III-A the 

&Terage aqua.re toot of bottom yields about 0.750 oubio oentimetere of 

bottoa organiams during Septaber. lJLrvae and pupae of oaddiafii••• 

especially those ot M,yatrophora am.erioau, surpass both mayflies and 

aquatic Pi.ptera in number and volume. Oonraon •'Yfiy llflllPh• are those of 

Baetis vagana- and!:. brunneioolor, Paraleptophlebia praePed;ita and,&. mollia, 

and Ephemerella invaria. Among stoneflies, only eym.pha of Iaogenus f'rontali■ 

are often aignitloant volumetrically, although nymphs of Capnia am.toll&, 

.£,looapda torontoeneia, Leuotra sp. and lem.oura epp. are numerically abundant. 
. . 

The atN&lll banks, which are seldom over one or two feet high, support 

a mixed open atand of alder (Alnua inoana}, t&maraolc (!Aris larloina) • white 

oedar (Thuja oooident&lis}. and aspen (Populus trUlllloide1). Aquatio 

vegetation is ot negligible amount in the aeotiona here oonsidered. There 

are a fff SJ1Bll beda ot speedwell (Veronica oo:nnata) J and algae (Vauoheria •P•) 

:f'orm •t• over the infrequent sandy a.reaa. 

Prooedure 

On September 2,5, 1940, a.t 7130 A.M., blooking seines of 3/8-inoh 

ba.r measure were doubled and placed across the stream 1imultaneously at 

points X and Y (Figure l), and at the same time the flow was diverted into 

the bypaas channel by means of a tight sandbag dam at point z. The lead 

lines of the bloold..ng seines were held tightly to the stream bottom a.nd the 
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intersections with the bank by a continuous ra,r ot large atones plaoed on 

each lead line. '1'he entire .t1eh population in II-A and Ill-A waa thereby 

trapped. In about 45 minutes moat of the nor-.1 water content had drainecl 

out of the area out oft, and the ti ah preaent were ooncentra:ted in 20 to 

30 a-.ll and more or leaa iaolated poola. 

At thi• time aeining •• begun.J a 4-by-4-toot oammon-aeue mimlow ••ine 

waa uaed. All water area■ were thoroughly netted, and moat o:t \he flab 

were taken in this way. Of the t,w flab taken by hand or with soap ne-ta, 

a •jorit7 lf8re 11111dcllera (Cottua !!_ bairdii). !he only trout in the area 

were eastern brook trout {Salwlinua !!_ fontina.lia). ill fish captured were 

transferred to a tub of tresh water, 1.11d later were counted a.lid 1191ghed by 

apeoiea. !rout of legal aize (7 inohea or more in length) were weighe4 and. 

measured indi vidua.lly; measurements find soale aamplea were taken trom. a 

representa.ti n series of' the am.a.ller trout. All fish taken by aeim.ng 

were released aliTe below the lower blocking net after being weighed and 

measured. The entire day of September 25 ,_s devoted to capturing and 

recording the f'iah ta.ken by seining. 

Al though nearly ai:z hours ot intenai 'N aeim..ag ef:f'ort had been expended 

on leaa than 600 feet ot stream, a small but noticeable number of trout and 

muddlers remained in the bloeked•of'f' area of stream. It•• deoided. to 

leaTe the bloolcing aeines in plaoe anr night, am to treat the poola with 

poiaon on the following morning. Aooordingly, on September 26, at 7115 A.)(., 

with the air temperature at 38°F. and that of the water at W+0 r., 200 grau 

of powdered derria root (5 per oent rotenone oolltent} were mixed· with 

5 quart a of 1iater, and a. mall portion '1 the mixture -.1 sprinkled over the 

aurfa.oe of ea.oh pool in III-A., the upper of the two aeotions. .A.tter about 

ten minutes., trout and :muddlers remining in the area began to die, and 

were collected by hand or with acap nets. 



Beoauae of apring seepage frcn the banks and bottoa of the atNUl, the 

iaolated poola gradually spilled over, and the poisoned. wa.ter fr<m III•A 

waa alow'ly toroed into n-A, where i t1 oonoeutration prond sut1'1oient to 

kill ti.sh that had eaoaped capture by seining there. To prewnt poaaible 

morta.11 ty ot trout below the area under obaervation, a 11&11d-and-gravel dike. 

•• thrown acroH the stream below the blooking net at point Y (Figure l), 

and the poisoned -.ter pumped out o.t the0 -10Rllr end -0t ll'!"..Lby maa.na 4f an 

eng1D.e-dr1ven diaphragm pwap having a oa.paoity of 100 gallona per Id.Dute. 

Operation ot the pmap tor a tour-hour period remoTed lllO■t ot the poiaoud 

water. A small notoh was then cut in the dike and the r«Mining water 

allowed to drain slowly from the isolated area. A oareful. 1napeotion of 

Hunt Creek on th• following day indicated that no mortality oocurred belc,w 

the isolated area. 

Fish population or the drained. a.r•a 

Only two speoiea of ti sh were present in u:-A and III-A:- easte~ 

brook trout (Salveli:n.ua L., tontinalia) • and 11111ddlers ( Cottus .E.:.. bai~i). 

Prom III;..A. w1 th a length of 298 feet. an average llidth of' 9.2 feet, and a 

nrtaoe area of 0.063 aore, a total of .345 trout and 90 muddler• ,vas re

covered. lPrma II-A, the lO"ftr seotion, with a length ot 282.5 teet, an 

average width of 10., feet, and & surtace area. of 0.068 acre, 260 trout and 

98 muddlers were taken. Combining results, 1 t rnay be seen that 605 trout 

ancl 188 l!Nddlers -...re removed from ,580. 5 feet of stream having a 1urtaoe 

area of 0.130 aore. A further 8.Dalysis is shown in Table 1. On the ba.ai ■ 

of measurements of the area a~ the total number of fish recovered, it was 

found that this section of th.e experimental atrea.m. •• 1upporting f.'lah at 

the ra.te of 4,619 brook trout and 1.1+35 muddlers per acre. or, in teraa of 

weight, 94.4 pounds per acre of trout and 9.68 pound.a per acre of muddlers. 



It 1hftlcl be JdlltlClll84 that an unknOIDl but probably -.11 Dmlh•r o:t legal 

trout -.., ban 1tea raoft4 t.rca the renri.otN. •'hiT area cluring the 

a:agling N&•on wblch oloaed cm September 4. 19li0• 
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Table L,--Data. on actual and calculated fiah population -ot 

DiTersions II•A and III-A of Secrtion C ot llmt Creek,, 

llontmorenoy County, Jfichigan. on September 25., 26, 1940 

Brook (7 inehea or longer 
(4-6 7/B inatute 

trout (l••• than 4 iuohe1 

•ddler■ 

Totals 

Brook (7 inohee or lenger 
(4-6 7/8 inches 

trout (less tha.n 4 inches 

Muddlere 

Totals 

Brook (7 inohea or longer 
~4-6 7/8 hieh•• 

trout le.sa than 4 inohea 

1-ddlera 

To-.la 

llwnber 
oa tured 

l'otAl -night 
8 

Diversion II•A, area. 0.068 •~ 

10 la6.4 
T9 .,,.;2 

171 1.1.u 

98 0.6h 

358 1.23 

DiTer■ion lll•A. area--0.063 aon 

4 0.1s 
.>8 2~5, 

283 2.47 

90 0.63 

435 ~"40 

total are&. oeneuaed, o.i31 aere 

14 2 • .39 
137 ' 6.07 
454 · 3.90 

188 1.2.7 

79) 13"'&3 

-

number 
r acre 

141 
1,162 
·t.S14 

1.hb]. 

,.264 

6j 
921 

4.492 
1.]429 

6.,os 

107·' 
1,oJ.a6 
3,'466 

1.1.us 
·• 

6.0S4 

er &ere 

24.08 
~-76 

' 21.06 

9.l(J 

106,33 

ll,97 
40~44 
39,22 

,.94 
10-l,S'I 

18.26 
46~33 
29.81 

9.68 

184.08 

~ The averag• '\~till length of the 14 legal brook:1.r.eu-t -was 7.61 in.oheaJ 
the awrage total length o~ the eublegal brook trout waa 5"'12 inehea (137 apeoimena measured.) r 
the av•rag• 'botal length of the fi.Dgerllng brook tr.out waa 2.83 i.n.clwa (.~l speoimen1 measurec1). 
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0£ the 605 trout captured• 40 were •rked f:lngerling■ or hatchery 

origin. Thirty-nine of' these were released 1n Seotion C in Augu■t. 194<>1 

one was trom a planting of' hatchery-reared fingerling• made in the uotion 

in October, 1939• The hatchery-reared trout !Ill.de up 6.7 per cent ot the 

total trout populationJ all were le11 than legal length (7 inones) at the 

time or the a:t;u.q. By weigh~_. hatohery .trout mu. up 2. 7 per cent of the 

oal.aulau4 total weight ot trout per acre. Sinoe a.l.l the trout planted 

1n llmt Creek since 1938 have been m.rked. all urmarked trou-t are 

presumably ot natural origin. 

Sise distribution of the trout population 

Data trom all apeeimena obtained tram II•A and III-A were combined to 

draw up a si&e-frequenoy ta.ple (Table 2 and Figure 2). fhe table a.ml the 

figure show that a great ma.jor1:ty of the trout preaezrt were tingerlinga 

{leas than 4 inches total length). or the 6oS trout captured. 2.3 per oent 

(14) were 7 inchea or more in lengthJ 22.0 per oent (13.3) were between 

4 and 6 7/8 inches in length a.nd were classed as sublegal J and 75. 7 per cent 

(4.58) were t'ingerlinga. By weight, legal trout ma.de up 19.4 per cent, 

sublegals 48 per cent, and fingerlings ,32.6 per oent of th.e total weight 

of' the trout captured. 

Comparison of the populations of th.e two areas 

The populations of II-A and III-A have been oaloulated separately to 

determine what ditferenoea existed in the components of the total population. 

The lower section. II-A. wa.a slightly the larger, bad more and larger pool■, 

mnd better underwater cover. In II-A the pOQla were 1.2 teet in average 

depth while those ot III-A averaged 1.0 foot. In II-A was found the largest 

nl1Jllber of legal-length trout (10 as ccmpared with 4) • and also the larger 



!able 2.-~frequenoy- diatributlon t;~ ·b.,alc W'OU't 

toun4 1:n Dlwrdona II•A and Ill-A; S.e\ilon o. 
:amt Orfflc·, lepbe'bff as •. 26.- 1,.w, 

• total le.ngth, 
11.ueten 

(Inoludu 40 JIN'ked ha:tohery won) 

10 
,; ",:-,7 ' 

71 
''''6o 
100 
100, 

37 
34 

9 
J 

11 
9 

26 
1J '' 8 
lJ 
:13 
10 
3 
6 

6 
'' t .. ' ....... 

4 
3 
4 
2 
1 
l 
1 
1 

•lf••· 
',f;· 
·J;I.·· 

'tili'• 

--''•·• 

....... 
1 

~ The l•~qu•D.07 di 1IJ.l'i'buti'oll of ltrOok trout lea■ ,than 100 milli•iera 
total length 1111.a d.etend.necl ·tron,. a. 8&!Dple of 174 fteh -iTOBl ~on 0 
meaeure4 cm &eptember 24., 194'>• Th& pereexrkg•• ot t.t•h in ••h aiN Z"ILDg-e 
of the latter aaaple waa ·applied to the tota:l Jmliber- o-fttah i'.laadd a.1 
•ttu.gerling•" in the population oount. Thi• procedure w.a .fttllowed beeause 
of lack of tiae to me&sun all, trout captu:#ed.. 
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Figure 2.--The length-frequency distribution of the entire brook 

trout population of II-A plus III-A, September, 1940 



number 01' sublegals (79 aa compared with ;8). The number of fingerlinga, 

hanver, waa considerably leas (171 as oampared with 283) than in the ama.ller 

and slightly shallower upper aeetion. Corresponding calculations on mmbers 

and pound• per acre -..re on a similar aoale. 'fhe total poundage of tiah re

moTed :trom III-A waa at the rate ot °101.57 pounda per acre ae c,ompared. with 

106.JJ pounda per a.ore for II-A. (Table 1.) 

An analysis of difficulty o:t oaptlin 

Of sane interest ff.■ the degree of difficulty with which the trout 

and lllllddlers of various sizea were oaptured. Seining aotin.ties were 

initiated aa soon as the water level bad dropped to a point where there 

was 11 ttle flow between pools, and continued on tlw following day tor a.bout 

3.5 hours in the morning. By that time it waa thought that more tha.n halt 

of the ti.sh present had been removed. In both diverdons, exactly ~ per cent 

of the legal brook trout were taken in the morning aeining. !"Oughly one-halt 

ot the sublegal trout. and approximately 63 per cent of the fingerlinga. 

Capture of the mddler■ varied eonsiclerably; in III-A a.bout 41 per cent 

were taken in the morm.ng seining. while in II-A only 3.1 per cent ,were 

taJam at that time (Tables 3 and 4). 
In III-A, the percentage of trout removed by aeining (both afternoon 

and morning) wa.a 91.9 while poison accounted tor 8.1 per oent. (27 fingerling• 

and one aublegal trout). The percentage of all f'iah rem.ond by seining, 

trout and l!Uddlers combined, was 81.4 per cent, by poiaon 18.6 per oent. 

The rotenone 19&.8 especially helpful in recovering small muddlers, which 

often eaoape a net by burrowing in the gravel and rubble of the bottom. 

In II-A, the percentage of trwt taken by seining was 86.2, by poison 

1.3.8 (24 tl.:ngerlinga, 12 aublegal trout). The percentage of all .fish taken 

by seining waa 72.6, by poison 27.4. 



!able 3.-Ana17aia ot dittioul iy' ot capture ot t.l.lh popilaticm. 
of Dinrsion III-A, September- 25, 26, 19'4> 

Daw, total 'lotal weight · · Peroen"4• ot 
19b0 Item. Dmllff!' _laaaa) !otal JIWaber - ·• To'lal weight . . . , 

September 25 Brook.VOii ... 
OvW.1. lJMahea 2 l!u so~o 41.s .... Him.Dg ~,T/t~11•• 3.) 716 S6-8' 61.9 X.•• .. ._... · ln.ohe• 184 7o6 6;.o 62.9 

; .. , :•;--: 

o ..... - )7 :1t, w..2· ss.2 ,. 

September 2s !lr:eu- trout·· 
· .. · ,.O..J.'·· 1-.1-he• .. 2 1" ~o sa.2 

P.K. seining -4-6 -7/8 whes ~ 429· 1t1.s .' 37.1 
Lesa than 4 iaehe, 72 -•-·)a.T' ·-,2~~4 2!1-1 

Oottua •.. . ., ... o.o o.o 
Septem.ber 26 .Brook·trout 

Over 7 inches •-•-• .... ., o.o o.o 
poisom.ng 4...6 7/8 inchea 1 ll 1.7 1.0 

Leas than 4 inoh, .. 27 88 9.6 s.o 
.. 

Cot-■ s, lt? -.a 1,4.8 
.. 

. . 

Total tiah -Brook trou'I 
removed 'bJ' · Offr 7 ino,•• 4 )1.,2: - l8it.;o .1,00.0 ·-

all lllethod■ .4-6 7/8 uoa .. JS 1.l- 100.e 100.0 
September 2,, 26 Leas thfm 4 :ine.s ~-:21, 1.121 l\'MlnO" 100.0 

.- Co1;tu1 -·90 284 -· 100.0 . ' 100.0 

total• --lU.S a"993 ·100.0 100.0 
~-

Brook trout. remov.a by-ae1rd:ng 317 2$,~20 91.:9, 96.2 
Brook VOllt removed 'b7 poieom.111 28 '9 8.1 3.8 
All tbh removed by aei~ng 354 2,,11- 81.4 92.8 
ill tiah 1'9111.0Tecl by poi•onhg 81 . a26 18 •. 6 7.8 .. 

,· ·,: .... ( 
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!able 4.-Ana17ai1 ot diffloulty ot oapture ot the f1ah Jopalation. 
of :l>iwraion II-A, Septeaber 2S; 26, 19la0 · 

Date, Total Total weigh1; Per- ............... -• of 
1940 Item ~r (uau) . To't&l 

. , Tota1·w1a1; 
Sepwab•r 2s Brook trout .. 

'• 

OYer 7 iaoh•• s 387 50~0. 52.0_. ...... ••ining 4-6 7/8 inchea 35 713 ld+-3 114-6 
Lesa than 4 inohe• 102 395 s,.6 60.7 

. . .. 

Oottua ., 17 3.1 s.a 
Se~ber 25 Srook trout 

Over 7 inohe, 5 3S6 ,o.o JJJ.o 
p.J(. seining 4-6 7/8 inches 32 662 ~-s u.s 

.. Lese ~ban 4 inches 4, 174 26.J ~-8 

Cottus 23 63 2.'.h4 j ·;, 21.1 
; .. 

September 26 Brook trout 
Over 7 inohe• ••• . ... o.o o.o 

poiaomng 4-6 7/8 iaohea 12 222 15.5 lj.9 
LeH than 4 inohU 24 81 14.1 12.s 

Cotilla• 72 211 73.!5 72.; 
Taal tiah Brook voat 
r•off4 b7 Over 1 1llohD 10 7lt3 100.0 100.0 
all uthod1 Jr,6" 7/8 inohe• 19 1.597 100 .• 0 100.0. 
September 25 •. 26 Leu illm. 4 inohe• 171 650 100.0 100 .. 0 

.Cot:tu. 98 291 100.0 100.0 

Tota.le 3$8 3,281 100.0 100.0 

Brook vou-t remtmt4 by aeining 224 2.687 86.2 89_.9 
Brook trout removecl b7 poi•oning .J6 .303 13.8 10.1 
All t'1sh r•aved by ■eining 260 2,767 72.6 84.3 
All fiah removed by poiaon.1.ng 98 514 27.4 15.7 



To demonstrate further how much error would be introduoed by con

sidering results obtained by seining only, the percentage of the weights 

removed trom the two aeotiona by seining and by poisoning are ahmm in 

Tables 3 and 4. For aample, seining alone aooounted tor only 84.J per oent 

ot the wt&l weight of n.ah 1;aJc:9n from II-A. Seinil2g appear• to have been 

110re e.tf1Gient in III•A, where narl7 9.3 per oent o.t the total weight ot 

tiah •ptured was taken by this •thod. 

On the baaia ot the percentage of trout removed by aeim.Dg, II-A 

miglrt be olaaaed. aa "moderately diffioult to aeine," aml lII•A as 11eaay to 

seine.," it data obtained by Trippensee (1937) on Hew Hampahire trout stream 

are applioable to 18.ohigan trout ,raters. 

The diaorepanoiea that oan be noted in Table■ 3 and 4 between the 

populations found by seining, and those found by aeim.:ng plua poisoning, 

present :further proof that seining alone oarmot remoye all the fl.sh from. 

even a small area of stream unleH oondi tions are extremel7 favorable J and 

these conditions {auoh aa gently sloping shore, Dooth bottom 1fi th no roclc1 

or a:aaga, gentle current, etc.) aeldom occur in normal trout streams. It 

should be rem•bered, too, that the seining discussed here 'W&B oonduoted 

with a water level ao law aa to almost iaolate the deeper pools, and with 

no interferenoe in the seining operations trom the etfecta ot water currents. 

Bad the •ter lewl and current been of normal proportions, we probably 

could not have taken aa ~ tlah by seining as are ahown in the ta.bl••• 

Age and growth 

From the 60, brook trout enumerated in the total population of the two 

blocked-off area.a, a more or less random series of aoale samples troa 

95 individuals were studied. Thia series was augmented further by a study 

of the aoalea of 27 brook trout collected from the same general streaa 

area in the course of the September seining of the experimental stream for 
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•rked brook trout. '.the growth history of the brook trout in Seotion O 

waa determined fl"om body-length meaau:rementa and aoale Dl8&aurem.enta t.rom 

71 wild fish of the 122 fish whose agea were determined. All aoalea 

{except tor 33 nall trout ot the O age-group a:nd 19 troa the I age-group) 

were DIOIUlted on 111.oroaoope slid•• in glyoerin-gela'tin anc1. atudied on the 

m:loroprojenion ••hin.e Wider a •gn1f1oation of 90X. SOalea or the fish 

noted in the aoeption were in water DtOUDt■ n.81N4 under a binoaular 

mioro■oope or on the mioroprojeotor, and were eamined to dnermineaa 

oloaely aa po■aible the upper and lower lillita of the ai&e rang•• of the 

0 ad I ag ... groupa reapeotiwl7. 

'l'he·tata relating to age ud growth auggeat tha't the brook trout on 

the upper rea.ohea ot Bmt Creek are relatinly alow-growing. · Proa 'fable 5 

and Figure 3 it will be noted that the &'99rage oaloulated total length ot 

brook trout in thia stream doee not reaeh .the legal aiae ot 1 inchea until 

sometime dlll'ing the fourth summer ot lite (age-gl"'oup III). Aoeording to 

the length mee.aurementa and growth oalculationa f"raDl aoal• m.ea.aurementa, 

the average total length of the wild brook trout in Seottan Oat the end 

ot one year is slightly more than 3 inches1 at the en4 ot two years, 5 

inche■ J at the en.cl of three years, ju■t under 6 7/8 inche1; at the end ot 

3 3/4 years. 8 iaoh••• {The aTerage total length of 9 ti.ah sholdng three 

annuli at the time ot the population atuq waa 8 inches.) 

The &'991"8.ge total length of the "young.;of•tha-7ear" (apnned the 

previous fall and showing no annuli on their ■oale■) was 68 millimeters 

(about 2 5/8 inch.ea). The size range ot the ti.ah in the O age-group •• 

frolll S'f 1;o 81 m:Ulimetera (about 2 l/4-3 l/4 inoh•• total length) • An 

O'Yel"lap in the liae rangea of the aenral age group■ waa noted ( Table ; 

and Figure 3) • Brook trout in age-group I ranged in aise trom 2 J/4 to 



Table s.~Aotual and oaloulatetl total lei,pha (ia ·uohu) 
of wild b?"OOk trout in Sea1s1on O ot llmt Cr••k. 

I 

II 

III 

Habffof 
•oal•• 
studied 

blJ. 

~,':\' ,_ 

S.ptamber 24-26, 19h0 · · 

h.o6 
. . , ', ~ ~ 

'6Jk 
1.n 

••• 
)"!07 5,.08 '• 

,2.81 4-76 
., --(; .:- ,. l'.· ~-

!otala or 
&ffr& •• tJ, ...... ;,t .. oo 
,Y Indioa.tea mnub~r ot aoalea on which llle&Jl,lrementa w•re Mde. 

• • •· '-, ,_ •• < ' -

• •• 
••• 

6.81 

· Rang• in MUU.l"ff 
. ,total le 

1.ao - s.a, 
4.72 - 8.58 

6.61 - 9.4s i 
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Figure 3.--Average calculated total lengths o:r Hunt Creek 
brook trout (solid line), and New York State brook trout 

(broken line) at the end 0£ various years of life 
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5 7/8 incheaJ those in age-group II were found to w.ry in size from 4 3/4 

to 8 5/8 inoheaJ and tiah in the oldeat age-group. III. were f'ound to 

range in aise from 6 5/8 inches to 9 1/2 inohea. Suoh an overlap in the 

size range• of the varioua age-groups makes it im.poesibl• to prediot the 

a.gea of the "nLrious elements of the brook trout popul.&tl.on trOlll their total 

Although the gronh curve drawn up trom the average caloulated total 

lengths at the end 0£ the various yea.ra of life indicates that the brook 

trout from this part ot Hunt CJ"eek do not reach legal aiae until sometime 

during their fourth summer of' lit•• actually a aall portion of the pop11-

lation does exceed the size ot 1 inches total length during the third 

summer (age-:,group II). A.t the same time it should be pointed out that 

not all of the ti ah found to be in their fourth summer ot lite (age-group III) 

were of legal sise. Since the population atudy waa conducted shortly a.tter 

the close of the 1940 trout sea.son. it i• very possible that the anglers• 
,,, 

catch reduced the muaber a.nd the average nae or the brook trout recorded 

in age-groups II and III. a.a the l&w permits the angler to lcu_p only thoae 

ti ah ta.ken by hook and line whi olLare 1 inahss--<>.rc .loJJg.er_. 

Some oompara.tive data 011 the age and growth of brook trout in lJ trout 

1treau in New York state. a.re given by Ba.an.rd {1932). In this study it 

11&s found that the aT&rage oaloulated total length at tht1 .firat annulua was 

elightly less tha:rl 3 J/4 inoheaJ at the seoond &mmlua. ■lightly leH than 

5 J/8 inohe&J at the third annulus. 6 5/B inoh••• Apparently the brook trout 

in theae Btnr York atreau g?'8'W at a slightly taster rate durl.ng 'the first 

two y•r• of 11.fe than do the brook trout of Hunt Creek. but exhibited a 

diminished rate of growth during the third year. The growth ourve tor the 

New York fish is presented also on Figure 3. 
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Compe.rlsons were also made of the average total length ot brook trO\lt 

of various ages from three other Yiohigan brook trout ,raters (UJ1PUbllshed 

data) and 1fi th the data presented by Rialcer (1932) tor the growth of' Ontario 

brook trout. Without going into detail here it may be aaid tbat the 

Jfu.nt Creek brook trout grow ths 11.onat ot br'>Ok trout in UiY of the w.ter1 

on wbiah data are a-vailable. The ooaparat1,re data suggest that the length 

of 7 inches ia reached in the other atreama tor which o-.pe.ratiw data are 

a"f&ilable during the third instead of in the tOU!"th swrmer of lite. 

Dinribution of the brook trout population among age-group• 

The diatri'bution of the brook ~out popalation aacmg the "flU'ious 

age-groups i• of' oon1iderable interest. It it is aaawaed tha't the naple 

of' fish which•• atudied :tor agea 11 repreaenta:Uw, the peroentage 

of the tota.l popu.lation of wild brook trout of the two diTeraiona in the 

various age-groups ·-.y be oaloula.ted from the percentages obtained fr• 

a study of the aoale &&DI.plea. 

'fable 6 preaen-ta the llU11lber and peroentage of fl sh found in the w.rioue 

Bile range• (7 inohea or larger. 4.o-6.9 inohea, 2.1-3.9 inohea} of the 

aerie• of ■ealea which were ■tucliecl tor age. The peroe.1-gea ob1.ained 

were then applied 1to the known length-trequenoy di•tl"ibution ( Table 2) 'to 

oaloulate the total mmber or wild fiah of the •n•r&l--1,~a ..ill th.ct w.rloua 

aise rangu (fable 7). 

Where fish of the aa:me age occurred in more than one size range. the 

swa w.a determined. !he peroentage ot the total population of wild f1eh (;6S') 

in the age-groups was found by dividing the number in each age-group by' 565. 

Acoorcling to this latter oaloulation. J.p. 7 per cent ot the wild brook tr011t 

population were "young-of-the-year" (no ammlua on the 1oale) • ,30.8 per cent 

were two summ.ers old (one annulus), 19.8 per oent were three summers old 

(two annuli), and 2.7 per cent were four 8U1Dlllera old (three annuli). 
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. Table 6.-Age and aise cliavibuti.011 uasg 9S 11114 'brook 1rm1J . . . 

11•• ~g•. ino1-. 

4.0 - 6.9 .... · 

frm DJ:verriOILS Il•A and III-A, Section C, B1mt CrMlc, 
September 25, 26, 194<> 

wout · tna II•A and 
Ill•A. ~H, a«••· 
Rft ie •A·. 

••• 

• •• 

r peroen11age o 
broG1c trod ill aupl• in ....... , .. -. 

19 
. ()6.$) 

. . . 

'.J 
"{17~0)· . 

••• 

•• • 

.2.l. 
. (79.0} 

5 
(35.7) 

I 

••• 

1 
. (1,..0) 

' (64,-3) 
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Table 7 .--Diatribution among the 'V&rioua age-graupa at the 111.lcl 
brook trout population ot Dinraiona II•A and III-A, 

Seot:l.on C, ot llmt CNek (a■ cle'tendud b'Cllll the 
data. presented in Table 6) 

A.cstual nuaber of 
w:l.14 brook WOll1a C,.loalaw4 mmb•r ot wild 

Sise range 1a II•A and III-A 'brook trout in a,:e--:··-
(inohea) in al•• =---- 0 1 II I.1.1 

2.1 • 3.9 ltlS 26b. lSl ••• • •• 

4-0 • 6.9 136 ••• 23 107 ' ,. 

7.0 • ,.s 14 ••• ••• g ' Tota.la S6.S 26li 174 ll2 lS 
Caloulawcl pe,oentage ot wild. 

~-1 brook trout ill II•A and III•A 30.8 19.8 2.7 
1:a eaoh age-group 

ToWa 

L15 

136 

14 

56S 

100.0 
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U 111 1• aaaaed 'that the population count 1Jl II•A plu1 III•A ia 

repreaentatiw ot Senlon C ot JJ11:n:t; Creek, 'bhe age eoapoa1t1on ot 1lhe wild 

brook 'U'Ollt popalatla ot 8"1don C in Septcber, 194<>, woul.4 be aa tellon1 

age-grOllP 0-2,lSS ftahJ age-group I-1.~1 tiahJ age-group II-914 ftahJ 

age-group III-12.5 fiahJ total popu.laticm ot wild brook 1:rwt-4.61S ftah 

(Table 8). The above figu:rea were clet.rm:lned by appl.yi.Jag the peroen:tagea 

obtained in Table 8 to the caloulated number ot wild. t11h per aore u 

shown in !able 1, and then aultiplying the reault• by 1.07, tbe 111Nauncl 

-.ter acreage of Seotion C ot mmt Creek, 

It 11 ot iJJ.MJ'fl't to note that it '11• oalcntlated popala1d.• ot wil.4 

f'1•h ot legal ai•• (114) 11 eorreot, the 1940 angler•' oaiioh •• appro:d.Jaatel;y 

SO per oat of 'b a-.ndi:ag orop of legal 'brook -tJrou. li.noe the iJlteneiYe 

creel oC18U.8 reoorda fO't' Seation C in 1940 ahmr a •toh ot 113 legal brook 

trout. 
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Table 8.-caloulated age and size distribution ot ishe wild brook 1:rou:ti 
1n the total estimated wild brook °bl'Ou-t populaidon o~ Seotion 0 

(area 1.07 aores) or Hunt Creek. ~ptember 25, 26. 19!i0. with aa 
estimate of the percentage or aurv.t:val from age-group 1so age-gi-oup. 

{Figures in parentheses indio&te the peroentage ot eaah age-grwp 
1n •oh else range) 

Aa:e-.. lV'4J;,' 

Item 0 I II 

O&loulated. JlUDlber ot wild brook 1Jrou'b in sin range 2.1 - ,:3-9 in.oh•• 2.1,s 1.233 ••• 
(100.0) (86.8) 

Calc,ulated number ot wild brook trout in aiae range 4.0 - 6.9 inohea · .... 188 875 
(l.3.2) (95.7) 

Caloulated m.uaber ot wild brook trout in siae range 7.0 - 9•) inohe• ••• •••• 39 
(4-3) 

Dietr1but1on of oaloulated total brook trou:t population of 2.1.,s 1.421 914 
Seotion C •cmg the age-groupa (100.0) (100.0) {100.0) 

Peroentag• ot wild brook trout aun-1 Ting from previoua age-group 100.0 65.9 64.3 

C&lou.lated. 1uni val from 1.000 7oung-ot•the-y•r brook trout 1.000 659 ·I.24 

III Tota.le 

• •• 3.388 
(73-4) 

Ip 1.109 
(36.9) (24.0) 

19 118 
(63.1) (2.6) 

12, 4.61, 
(100.0) (100.0) 

13.7 ••• 

SB ••• 
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Peroentage ot fish auni"fing trom. one age-group to the next 

From the data anj,lable through the oalaulation1 dan.on1trated in 

Tables 6, 7, and 8, the percentage ot the oaloulated total population ot 

Section C in the 'ftLrioua size ranges IJld age-group, •Y be eatimatad. 

The number of fish survi T.i.ng tram one age-group to the DAtXt nay be regarded 

as an index of mortality from year to year, it 1 t 11 aa8Wlllld that the faotor1 

oauaing mortality between the several age-groups are the •- from year to 

year. A aur"fival ot 65.9 per oent was found to mat between the tlrst 

and aeoond 8UllllllersJ between the second and third INllllll.9ra, 64.3 per oentJ 

between the third and fourth summers. 13.7 per oent (Table 8). The number 

of ti1h auni:'ri.ng to the end o:t the aeoond, third, a.ud fourth awmaera frOJR 

1,000 7oung-of'-the-yee.r would then be 659, ~ (of' whioh 18, or 4.3 per oent, 

would be of legal aise), and S8 ( of whi oh .36, or 63 .1 per cent, would be of 

legal size). In other words in Section C of Hllnt Creek only S4 (.36 plua 18) 

brook trout out of' 1.000 fingerling• reaoh the legal aise of' 7 inchea total 

length by the end of the fourth 8UJIB8r of lite, or 5.4 per oent. I:t the 

creel census figure, tor Section. C tor the 1940 ,ea.son indioate the true 

situation, the a?Jgler takes only about 50 per cent of the legal trout 

preaent and the rew.rn to him per 1,000 :fingerlings would be in the neighbor

hood of 2.7 per cent. or approximately 27 legal fiah out of eTery 1,000 

young-of-the-year brook trout a'V&ilable in the late summer. Probably the 

most important function of the Hant Creek Fisheries Experiment Station 

will be to determine what happens to the other 97 • .3 per oen.t &nd whether a 

greater return to the angler oan be effected in aey praoti.oable way. 

Ooet1'1 crl.ent of' oondi tion ot the brook trout in 

Section c, mmt Creek 

Knowledge ooncerning the oondi ti.on of the brook trout, that is, whether 

the tiah are heavy or light tor their reapeoti. Te lengtha, ia ot interest 
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1D oonneot.ion with their rate of growth. Since meaaunnenta 9.rui weights 

were available trom ~ apeoimena of the populati.on. the coetf1cient ot 

~ndi tion (IC) was •loulated for these t'1.ah. !hi• ••rie1 ot ooefn.cient■ 

11 al.moat entirely tor brook trout exoeeding 100 :milllaet.r• total length 

(approxinately 4 inchea). Heither time nor :taoilltie• tor the accurate 

weighing of fingerling ftah were aftilable during the population atud1'• 

The ooeff'ioient of condition (K) was oaloulated from the tonw.a 

K. weight in grams x 10,000 
atanda.rd length in mi.llimeter-3 

The average K tor the 144 specimena (siH range 98-240 millimeter. 

total length) was found to be 1.469, and the K's ranged from 0.970 to 

9.029 (Table 9). 

The brook trout tor whioh coettioienta of condition were determined 

were separated into 10-millimeter size groupings ■tarting at 90 millimeter& 

and running to 249 millimeters. The anrage K tor each group waa deter.mined 

and plotted against the average total length {Table 9 am Figure 4). The 

table and chart appear to dmaonatrate that the larger tiah were in better 

condition. (were heavier tor their lengths) than were the amaller fish. The 

larger brook trout, particularly thote above 150 millimeters total length 

(approxillll.tely 6 inches) were approaching aexual maturity-, or were sexually 

mature and prepariDg for the spawning aeason, which may partially explain 

the somew.bat higher average n.lues obtained tor the larger fish. 

The average values of K found for the Hunt Creek brook trout are 

somewhat higher than the values of K publi1hed by Hauard (1932) tor 18 

New York trout streams, and by Klak: {1941) tor three Weat Virginia trout 

streams. Since live weights were ta.ken in this 1tudy and dead weights (a.t'ter 

Hveral hours in the creel) were uaed by these other workers, this may at 

least partially explain the higher average condition of trout in Hw1t Creek. 
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Table 9.-amnary ot oMtt.l.oient ot oo:ndition ot 
wild brook t.rout pop11la1d.on ot D1.Ter81.ona II-A. 

and III•A, Seotion C, llmt Creek, 
September 25, 26, 19W> 

.. Jfi:i:aber 
1a .-11-cth ot iange 1D · •»"1ana (Jllll.1Mteri) . ooett1o1enb ot oomi ti.on 

90 - 99 1 1~270 . · 
100 • 109 14 1.1;s - 1.729 
110 • 119:· 3.3 . ,,i.20s - 1.686 
120 • 129 21 0.910 - 1.700 
l,30 - 139 24 1.158 - 2.029 
~-149 13 1.206 • 1.826 
l,SO - 1S9 12 1.3;1 • 1.806 
160 • 169 8 1 • .385 - 1.891 
170 - 179 7 1~2as - 1.799 
18Q ~ 189. 3 1.480 • 1.731 
190 • 199 2 l-497 • 1,593 
200 - 209 1 1.771 
210 • 219 4 1.sn - 1.126 
220 - 229 ••• • • • 
2JO • 239 ••• -· ••• 
~ - 249 1 1.672 

T••l• ff 
8,ffr&g•• 1h4 0.910·- 2.029 

Awn.ge 
J: 

1-270 
1.340 
1,.1µ3 
1.1Jl,o 
l.411 
1.479 
1.!f66 
1.679 

· i.Sq.7 
1.564 

· 1.S4s 
1.771 
1.6k3 
••• 
•••• 

1.6,a 

1 • .469. 
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l. The oond11d.ons whioh made posai ble the atudy and the methods u■ed 

to alee an aaet population oount of ,SO., feet of Seotion C of lmnt Creek 

in Jlontnorenoy Cowtty, Michigan, wr. deacribed. To the beat ot our 

knowleclge, the figure■ obtained represent a 100 per oent oapture of the 

tiah preaent in the blocked-off area.. 

2. A total population of 605 brook trout and 188 1111ddlera was found. 

The calculated number of trout and :m11ddlera per a.ore of atreaa waa determined 

to be 4,619 and l,43S respectively. or, expNased in pounds per a.ore, 94.40 
I 

pounds of trout and 9.68 pound• of :m11ddlers. Hill.tohery-reared. trout, 

recognisable by the tin oombinationa which had been clipped on their 

release, made up 6.7 per cent ot the actual trout population and 2.7 per oent 

of the oaloulated 1.o~l weight of trout per &ere. 

l• Of the total immber of trout oa.ptured (6oS), some 2 • .3 per oent were 

ot legal aise, 22.0 per cent were from 4 to 6 7/8 inchea in aise, and 75.7 

per cent ranged in Bise .f'rom 2 1/8 to 4 inohea total length. 

4. More legal trout am trout of aublega.l aise were talc.en tNa II•A 

where the pool• were alightly deeper than tram III-A. 'Which wa.a relatiTely 

•hallow. Hmrffer. more mall trout wer. found in III-A than in II-A. 

5. An analysis ot the ditticulty with which tish were oaptured tram 

the blocked-off areas indicates that population 1tudiea oonduoted with the 

use of the seine as the sole method of capture camot be expected to be 

more than 80 per oent accurate, even under the moat 1'1.Ton.ble oondi tions. 

6. Age determinations on a series of scale sample■ from brook trout 

in the population dmo1111trate that the brook trout of seotion C do not 

reaoh the legal length of 7 inches until their third IJUlllll8r, when a bout 
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4.4 per cent of the :f1ah of that age are longer than 7 inch•"- total length, 

About 63 per oent ot the tour-swim.r-old brook trout will have r•ohed 

the legal lise ot 1 inches, tota.l length, 

7. The oaloul&ted percentage distribution of the brook trout poplllation 

ot Section C ot Hunt Creek am.ong the various age-groupa was a■ tollowaa 

0 I - -l.(>.7 30.8 
II -19.8 

III 

2.7 

8. D&ta on the _ooeffloient ot oon~tion (K) tor the brook trout of 

Seo'tion C of Hunt Creek demonetrate that the tishwere rather heavy for 

their length, since the average values ob1;ained were aomewhat high.er than 

K's publi•hed by other r.uthora tor brook trout. The high values obtained 

may have been 1om.ewhat influenced by the approaoh ot the ■pawni.?lg seaaon 

or my have been high b,eoauae they were based. on live weights. 
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