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Ab•tract 

The early hi•tory ot brook trout f1•hln& in the North Branch 

ot the Au Sable Riftr indicate• that there 1:J&• been a decline in 

angling quality ain.ce 1900. 'l.he various correctin •a•ure• 

attempted are liate4. 

In 1949 the Michtpn Con•nation Coamiallion incre&Nd the 

minillum. lagal length tor brook trout 1'r011. 7 to 10 inchea tor a 4.6-

aile atreaa •ctlon to t.est the ettect of auch legislation on the 

brook trout l)opulat1on and brook trout t1ah1Dg. In 1950 an acld1-

t1onal 2.3 llilaa ot atreaa wre ad4e4 to the reatricted vaterJ 

brown trout alao wre brou&ht under the aintaua •1• rule; the 

daU.y creel limit vaa reduce4 to ten t18h, not more tb.&n tiff of 

vb.ich could be brook troutJ and all lure• except artificial flies 

were excl\l!Wd. Pl&ntinp of 1-gal-aiad brook trout were continued 

only 1n the unrestricted water. 

A partial creel cenaua, c0Dducte4 by the ... Depart•nt 

employee each •••on &D4 at the ..._ •it.ea an4 on the •• ecbedule 

tor the year• 1950-1953 1ncluaiw, indicate• t.bAt the re ■tricted 
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portion ot the stream is ae populor as thoN aectior.us operating 

under tbe noriral, leas atriugent, atate-wia regulation•. Angling 

quality, aa measured by catch per hour indicea, bas been better on 

the nonsl water• clue at lea■t in part to planting■ ot lepl-•1zed 

trout. liowaffr, creel cenaua 1ncl1c&tee a etgntttcant inereaae in 

the catch of brook and brow trout lar•r tban 10 inches from tbe 

reatricted water d.uring the past tour •aeons. 

Inde~ figure• of population cban&lt• were obtained tr011 timed 

coll.ection• vit.h an AC electric ahocker. Tbeee 1n41cea •uaae•t that 

the total brook trout poplllation ot the reatrtcted water in 1953 

vaa &bout tvo ~ one-b&U' tt•• l&r•r than it was in 1948 betore 

the reatrictiona were applied. 

A&e and growth determinatiou on scale• taken troa angler­

e&\lght and thoclmtr-eollected broolt trout lhoV no cbanp in growth 

rate after application of the rest:r1ct1ona 4eapite the increaae in 

trout population in tbe re•trtcw4 water. l1root trout troa the 

re•tricted vat.er are •inly .Age-Group II tieh Vith a tev Age-Group 

III included. from the nor-.1 water about thne-tourths ot the 

catch conat•t• ot Age-Group I tbm (~ ot which have not yet 

spawned) vtth the re•tncler .a. up of Age-Group II along with a tev 

tiah troa Ase ..Qroup III. 

fbe ta.ctor• thought to 'be rellpOC81ble tar the population in• 

creaee are protection of a •Jortty ot Age-Group I brook trout to a 

aia permitting tbem 'to apawn at lea■t once, and el1111n.at1on ot 
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auch ot tbe hooking aortaltty among angl.er-cauaht ti■h .-.11er 

than the 10-inch lllinimum. legal length by •ndatory excluaion ot 

all lure• except arti~icial flies. 
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Intro4uct1on 

The lorth Branch r4 the Au Sable Bher, lying about 200 mil.ea 

north of Ann Arbor in )U,chtpn • • Lowr Pentnaul&., baa long been 

Nprud •• one or the State•• better brook trout atreaa. Ortgt .. 

ually tbe Au Sable 4rainaae vaa noted tor its grayling fi8h1.ng 

(troa Vhich the tow ot Qraylina on the MIiin Stream deriwd it• 

name). 'l1he grayling dacltne began in about 1880. In an effort to 

repl.&ce the graylin&i the Michigan ftah Coat.eaion pl.anted. 20,000 

brook trout (Salwllnu tontinalia) try in the Main Au Sable in 

March, 1885. Introduction of brown (Sala> trutta) and rainbow 

(Sal.Bo pirdneri) trout fry tollowcl by 1891. 

The early brook trout pl.&nttnsa soon prOY1.48d excellent t1ah­

tng 1.n tbt Borth Branch. In 1900, aceorcling to Marahon (1923, ll• 

165), of 1,038 trO\lt taken by him and his aue•t• during the period 

May 12--14, all WN brook trout except tour rainbow trout. By 

1926, the ratio ot brook trout to rainbow trout bad. changed to 4zl 

(personal comam1catton hoe Milton P. Trautllllln). In 1937-1940 the 

apeciea ratio in anglers' catcbea vaa about t1w brook trout to one 

brown trout; tew rainbow trout were ob■ened. In the 1950-1953 
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period, pe.rttal creel census records for the strewn sections with 

unch•u~ regul&tiona (d1acuaaed later) suggest a species ratio ot 

2.7 brook trout to l brovn trout. 

The brook trout, however, is the tavor1te apeciee of the North 

Branch rtehermen, and the gradual decline in numbers of large speci­

mens and catchable tieh per angler since 1900 has prompted various 

regulations to renev the fishing of the early days. Between 1903 

aud 1927 the de.ily bag limit -was reduced trom 50 to 15 trout. An 

E-inch minimum size limit was prescribed during two ditterent 

periods, and lures were restricted to e.rtU'icial tliea during &ix 

dttterent years. Stream tmprcr,ement devices were installed in 

parts ot the atream tu 1934-1935, and again in 1949-1950, in an 

effort to rehabilitlite the angling. 

From 1928 to 1948 the regulations goyerning trout fishing on 

the North Branch wre the same aa thoae in force on other Michigan 

trout atreams, namely& daily creel limit, 15 trout; minimum size 

11.llltt, 7 inches; natural and artificial lure• wre per&itted; the 

trout season length wae the same as tor other Michigan brook trout 

wt.era. 

There are no data avetlable tor the early days ot the century 

from vhich reliable indices of angling quality can be computed. 

The earliest creel census record• c0ftr1ng e. large enough series 

of angling tripe were obtained during 1937-1940 b y CiT111an Conser­

vation Corpa enrollees directed b y Conservation Department personnel. 

A 4.6-mile stretch of the North Branch, extending from the Crawford-
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J'tgw·e l. lfortl:l ir&ncl'l ot the Au S.Ole River (Crawford and Otaego 

countiea, Michigan), traced trOll Michigan Department of 

ConHrn.tion County Map• 
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Otsego county line to the Lo-.ells Bridge (figure 1), was observed 

dail;y during the trout season 'between 6 a.m. '- 9 p.111. Records ot 

all t1ah1ng trips wr.e tallied, and 1'18 many tisberuan as possible 

were contacted personally to secure pertinent fishing records. 

During 1937-1940, total angling trips vax-1ed between l,~ and 

2,556 trips. The obHrved catch ranged betwen 21095 and 3,14-3 

trout; about tive-sixtha wre brook trout. Catch per hour indices 

fluctuated from 0.33 :rteh 1n l~O to 0.48 fi•h in 1938. The per­

centage ot eucce••hl tripe, chronologtcaUy, vu 47, 48, 37 and 37. 

In this period angler• expencled between two end three hours ot 

ettort tor each legal trout removed. The yearly a-vere.p size of 

brook trout taken was 'betwen 7 and 8 incbaa, while brown trout 

yearly average sizes ran trom 9.5 to 10.5 inches. 

'rhe doctoral reaearches ot Id.Vin L. Cooper I conducted 1n the 

period 1946-1948, 1nclllded sampling 1n the same area wbere creel 

cenau operation• were conducted. Be (194-9, p. 100) tound that the 

inteutw a-port ttabery cropped ott the faet-growing ambers ot the 

brook trout population almo•t aa soon as they reached the legal eiae 

ot 1 iDCbe• 4.uring their Mcond BlBDlt2'. A• a result, a high per­

centaae ot each :,-ears' catch consisted of tish which had not yet 

epavned. Be also ottered. esrtdance whlch det110nstr•ted that very tew 

three-inaner-old. brook trout liftd to 1tpawu a second tiiw,. 
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The .Experimental Regulations 

la.rly in 1949 Cooper's research, combined with the available 

creel census data, resulted in a recoimendation to the Coneerntton 

Comai•eion that the atnim\a e1ae limit be increued to 10 inches on 

tbat portion ot the North. Branch bet-ween Loftll1 Bridge and the county 

line; the objective wa■ to increaae tbe n\llbers of brook trout in the 

experillental section b y allowillti a larger number of uture tieh to 

apawn at least once. Only tbe ll1ni11\lll eize liatt wu changed under 

tenus ot a Coma1••1on order which took effect tor the 1911-9 trout 

aeaaon. field checka with an AC shocker were made during the late 

B\Ulller and. tall t.o collect scale aaaplea and obtain clena1ty 1nd1cea. 

Befoz-. the 1950 t.rout aeaaon opened, an additional 2.3 mil.ea ot 

water 1_.diately downatreu were placed under the exper1•ntal 

re•trtetiona. At the tnaistenc• ot the Lowlla Book and Trigger 

Club, art1t1c1al flies -were specified as the only legal lure. ·.rhe 

Conaervation CODlllileion clarified and reworded the reatrictione. 

The regulations applying t.o thia experimental water tor the period 

1950-1953 baff beens 10-inch ainiaum size; 10 trout daily, not 

more than ttve ot vhich may be brook trout (or 10 pound& e.n4 one 

trout); only e.rtittcia.l flies permitted. 

Row Ch&nps wre Meuured 

Partial creel census re•ult•.--The effect or these more 

stringent regulation• on the t1sh1ng baa been •aaured b y continued. 

use of the shocker and b ~' a partial creel cenau. operated during 
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the past tour season.s. The saaae schedule ot aamplin& days was 

followed each year b y the ea.me 1nd1Yidual, who collected fishing 

atat1st1ce at the same sites. Kqual maber• ot f'our 10-hour daye 

each seaaon ,,ere spent in the recording of angler•• catchea troa 

tlw restricted vater and trOlll the stream eectiona aboff and below 

still under the normal state-wide trout regulations (hereinafter 

referred to as "nonaal ,, w.ter). T'he aaapling acbedule included 

each Saturday, Sunday, aDCi holiday. Mtdwek daya wre rotated 

throughout the aeuon. Only record.a ot coaplate<l tiahing trips 

-were liatea. While tbeae record.a do not provide knowledge either 

ot t-otal preeaure or or tot.al catch, they do furnish valid 1ntor­

•tion on the trends in the tiahing, atlA the rel&tiw returns trOl!l 

both types ot vater atnce they are generous and equal aaaplee 

collected in. the Mfllt anner each year. The pertinent etat1attcs 

are giftn in Table l. 

The follovillg general couclus1on• •Y be dravn troa tbe creel 

cenaua &\allllry: 

l. Except tor 1950, more angling trips wre recorded on tbe 

restricted nter than on the noral w.ter. Thi• obHnation ia 

interpreted to ••n that tM lorth Jranch tiahermn are ueina the 

reatr1cted. water, despite the added reatrict1ona, in number• as 

large or slightly larger than thoae vho tiah the noraal etreu. 

Mcttona. The latter area downatrea•, in 8441t1on to the less 

strinaent regulat.ione 1n torce, vu plant.ed. yearly vith 6,000 to 

7,800 (all ttn-cl1pl)ed.) 1 hatchery-reared brook trout of "keeper 11ze." 



'!able 1.--.Partial creel ceoaua statistics, lorth Branch Au Sable River, Crawford. Cozty, Michigan, 

1950-1953 incl-aive. (Awrap total langtha, given 1n lnche•, are ill parentheeea) 

'1'ype ot Year Total Total un- 'fotal !rout cauet :total Catch per Catch per 

water ana].er-tripa a\1Ccesahl bo\11"8 ot Hatchery catch hour, all hour, all 

contacted tripa ttab.1ng W114 brook brook W114 brOYn obeened trout native trout 

1950 404 362 1,055.5 23 (10.2) ••• 50 (12.5) 73 0.07 0.07 
Reatric-t-

·· 1951 530 1J;51 1,605.5 36 (10.3) ••• 76 (11.9) 132 0.07 0.07 
ed wter 

1952 574 471 1,747.5 52 (10.4) ••• 105 (12.5) 157 0.09 0.09 

lc.12 1,658.5 ~ (1.0.3) 108 (13.0) 
::-o 

l.953 537 ... 212 0.13 0.13 

1950 487 276 1,683.5 331 '¢4318 (7.7) 97 (9.0} 746 o.44 0.25 

Bo:ral 1951 43() 232 1,5a.1.o 436 ~65 (7.5) 184 (8.4) 685 o.44_ o.4o 

water 1952 480 233 1,743.0 469 ~ (7.7) 166 (8.7) 850 '8().49 0.36 

1953 407 205 i_w.3.0 1'-07 (7.7) 175 (8.3) 163 (9.1) 7~5 0.52 o.40 

~A.wrap total lencth data in t.beN ;yea.re arefo.r both vila and hatchery trout cc:abined, aa _..ure•nt• 'W19N not differentiated 

Oil tbe cre.l carde. 

i'.mclude• 7 rainbow trout (awrage total length 9.4 inches) 
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2 . The percentage of successful f'iehing trips on the 

restricted wate:r 1ncreaaed regularly each year trom 10.4 1."l 1950 

to 23 .3 per cent in 1953. The proportion o.f succesatul trtps on 

the normal ·w1rter increased during the 1950-1952 seeecns f'rora 4 3. 3 

to 51.5 1>9r cent, then dropped back to 49. 6 per cent in 1953. 

3. The ob&erffd. ce.tch of brook trout larger than 10 inches 

from the restricted water also haa increased each ye~:r since 1950 

(t':rolr.; 23 fish 1.n 1950 t o lo4 tish in 1953). Brovn trout e.leo were 

obeerftd to increase in the ce.tch trOll the restricted -water, follow­

ing e at111.lar pattern through. 1952 (50 tieh in 1950, 105 fish in 

1952). The recorded 1953 brovil trmrt. ca.tch we.a only slightly 

aboff that tor 1952 (108 fish). 

Catchee or wild brook trout from the normal we.ter ranged trom 

331 fish in 1950 tc• 4C'9 fish in 1952, while brown trout creeled 

varied between 97 in 1950 and 184 in 1951. Anglers' creels wre 

tu.rtber aU&Mnted by hatchery brook trout .. -trom a low of 65 

hatchery fish in 1951 to a high of 318 hatchery tish in 1950. 

4. Ar..gltng quality, u measured either by simple catch per 

hour or catch per hour per trip, haa been beat in the normal stream 

sections each year. Thia was not unexpected. in view of differences 

in regulations and planting procedure on the two areas. Ho-4ever, 

angling quality in the restricted water was significantly better 

in 1953 than in any or the three previoua years. D1tterences 

betwen the mean ce.tch per hour per angler ind.ices for 1952 and 

1953 were examined by the standard "t" teat. A value of t • 3.5 
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indicates thflt there ere about 999 chances iri a 1,000 that the 

i.ndices are sign1.f1ca.ntl,i different. 

5. 13ec6use of the ditterence in minimum she regulations in 

ef':f'ect, the average size o:f' the angler-caught brook trout in the 

restricted water hae been coneistently about two inches larger 

-t:t1~n for thoee caught in the normal 'lffl.ter. Brova trout 8.Terage 

sizes froa th.e restricted water have exceeded thoee trom the norme.l 

stream. sections by about three e.nd one-half inches. 

·rn.e weighted average percentages of the total catches found 

in the various inch-groups are listed in Table 2. The size range 

of the brook trout catch in normal water is 7.0-10.9 inches. About 

73 per cent of the catch 1s dre.w-11 from the 7 .o- to 7 .9-incn group; 

about 95 per cent cocies from fish between 7 .o and C.9 inches long. 

In the restricted water, t he aize ra.nge of the anglers' take has 

been from 10.0 to 14.9 inches. !!ere a.gain a high proportion Fi9. 2 

per cent} of the brook 'trout removed a.re in the first inch-group 

above the minimum legal length, ,t.nile mos·~ of the remainder are 

bet~n 11.0 and ll.9 inches long. This suggests that the fisher;· 

for the species on both vater& is very intensive and is removit1g a 

high proportion of' the brook trout L11 both areas ver:,1 soon after 

the :,1 reac::. either i:.he ?- or lO•inch minimun length. 

Proportions of the total brow t~out catches obsened tn the 

various inch.groups differed noticeably. There was no great con­

centration of fish 111 t.he 1nch-gro~ .just abo-.e the legal length, 

and a more even distribution of the catch among the inch-groups w~s 

evident. 



Species 

Brook 

trout 

Brown 

trollt 

'.l'ype of 

water 

?iol'llllo/ 

Reetricted 

loraal 

Re•trtcted 

1i1able 2.--Weigh.ted average percentage of total catch in various lDcb.-grou:ps, 

normal and reetr1cted •ter, North Branch Au Sable River, 1950•1953 

Average percentage of yearly catch in inch-group 

7.0-7.9 8.0-H.9 9.0-9.9 10.0-10.9 11.0-11.9 12.0-12.9 13.0-13.9 14.0-14.9 

73.4 21. 8-

••• • •• 

Jto.9 24.2 

••• ••• 

4.4-

• • • 

13.6 

••• 

o.4 

89.2 

9.8 

33.1 

••• 

9.8 

4.7 

24.6 

• •• 

0.5 

3.6 

14.1 

• •• 

••• 

1.3 

8.4 

• •• 

0.5 

1.1 

b.O 

15.0-23.y 

• •• 

• •• 

o.o 

13.8 

~tchery brook trout wre lnclulecl in the• tabulattona 'tar 1950-1952, aa tmy wre not 1uutiftable in tbe creel 

cenaua reconla 1n thoN :,,ears. 

..... 
f---' 
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,; . ·fbe estimated total weigh~ of the observed catcll ot wild 

~eights -were aaaigned t.o each .tbh recorded on the baaia of 

aaaured length. Por brook trout, the length-wight curve -ror 

Michi.gan brook trout,, prepared by &a.Vin L. Cooper ( 1949, p. 90), 

was ut 111zed. A lenat-h-\le ight curve tor North Branch brown trout 

(?ody, 1949, ?• 17), was avail.able from earlier investigations. 

brown trout trom the restricted water con•i•tently e.x.ceeded t.ne 

poundage ot brown trout obeerved. in creel.a tro11 the normal water 

(Table 3). ·?he poWldage of 10-inch and larger wild brook trout 

from the restricted vat.er haa been leH than t.be poundage of 7 .. 

inch and larger brook trout trom the nor11&l water because of the 

great cliaparity 1u the m.aerical catch. ·l'he difference becoaea 

progreasinly l.eaa each year, aud if the 10-inch brook trout 

continue to increase i n numbers, the restricted water may eventually 

y1.eld as many pounds ,:,t brook trout., although. not as many tiah, as 

are taken tr0a& tbe normal waters. The 1953 calculations (Table 3) 

ahow that the total poundap of all wild trout obaerved from. the 

restricted water alishtly excee4ed the total poundage ot v1ld trout 

in the catches of' :ttahenl!!n contacted on the norme.l wate1· (139 

po\lDda as coapared v1 th 135 pound.a), al though n,..ric&lly the total 

catches of wild fish WM 212 as cow;pat"ed with 570. 

It has not been possible to eeaaure the incree.H in sport 

furnished by the restricted water. Al'thu\t&h aucceea in ·terms of 



Year 

1950 

1951 

1952 

1953 

Table 3. - - The eati.Bated pound.age ot trout taken by analer• contacted in tbe partial creel census, 

reatricte4 and. normal water, North Branch Au Sable, 1950-1953. 

Pouncla ot trout takan by Po\lD49 of trout taken by 

angling, restricted vater angling, no1'1Sl veter 

Wil.4 brook Wlld brawn 'l'otal Wild brook Hatchery brook Wild brown 'fotal 

-
8.85 35.54 44.39 ••• ~3.14 27.36 150.50 

14.76 53.06 67.L~ ••• W 92.92 49.69 142.61 

22.10 80.08 102.18 ••• 'M,33.06 51.51S 184.62 

44.27 94.'78 139.05 80.69 q.2.54 54.03 177.26 

~ighta gi'Yen ln tbeae yeare are for wild and hatchery brook trout COlllb1ne4. '?hey •re not dttterentiated on 

creel cards. 

..., 
U) 
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creelable fisi:.. is lover. tb£u on !ioral water, under avere.ge fishing 

cooo.i·tio:as w.o:re 7 .o .. to 9.0-inch trout will be pls:ted and .released 

i n the restricted water t hen will be hoc.keg, 1n tM uorsl stream. 

Aa elsewhere, the skillful and th.e lucks anglere creel the majority 

of the fish. 

llectro-fiab.1ng iu.ciieea 2!, population denaitj.--Ini"ormation on 

the popul.at ion left each tall e.tter the tiahing aeason was cibtained 

by electrotiahing vtth an AC lhocker (Unheraal, 60 cycle, 

500 vat.ta, 110 volt capacity). Timed collectiona Wlltre tlt\4e each 

fall •tarting with 1914-H 1n the vic1n1·t y of the Tvin Bridp (located 

about lltidvay lu the restricted water). The number• of trout caught 

per hour were uae4 ae inticea of changes in population dens1t;y . 

Although. the efficiency of the collecting par used will vary with 

waatber, wt.er stage and peraow.1.el, any •rked cb.an&e in actue.l 

population density should be detectable even though the magnitude 

cannot be determined exac:tl;,i. 1.'be 'lvin Bridge c:olleetions vere 

taken betwen late September &nd early loveraber; always Vith an AC 

ahocker ot the capacity dea-cribed., and alway• with at. least one 

party &en1ber Who had made the collections in previous years. 'l'"'ne 

reeulta ot the eleetrotishi:ng operation• at Twin Bridge 1948-1953 

tncluain are given in Table h. 

'l'h& date. tor September, 1948 ehow tbe s1M eoa,position ot t.be 

brook trowt population l"ttmllining et the end ot the lut seaaon of 

fishing under a 7•inch minimum atze. Only 60 brook trout of 230 

collected (27 per cent) in two hour• ot electrotiahina -were between 



'l'able 4.--Size compoeition of brook trout taken vith .Ar;; shocker, Tvin Bridal!, North Branch ot the Au Sable, restricted 

'Wllter, vith catch per hour indices, 1948-1953. (Perc:entaae of total ■all!Ple in each lncll-ci..■ is gher, in parentheses) 

Sise r•D&'t N\abers in inch-group in year 

i n inches 
September, IIOftlll>er, October, October, September, September, 

1948 1949 195() 1951 1952 1953 

2,0 - 2.9 " (19) 5 (3) l (1) '1/. •• w. .. 15 (6) 

3.0 - 3,9 83 (36) 28 (19) 20 (13) '+' ••. ~-- 88 (36) 

4.o - 4,9 8 (3) 21 (13) " (27) ~--· '¥. .. 26 (11) 

5,0 - 5,9 9 (4) 5 (3) 26 (16) 1 10 22 (8) 

6.o - 6,9 26 (11) 14 (9) 10 (6 ) 12 15 24 (10) 

7,0 - '( ,9 52 (23) 36 (23) 21 (13) 29 69 21 (9) 

a.o - 8,9 6 (3) 35 (22) 23 (14) w 46 29 (12) 

9,0 - 9,9 2 (l) 11 (7) e (5) 21 18 15 (6) 

10,0 - 10,9 2 (l) 6 (4) 5 e 2 (1) 

11,0 - 11,9 l (l) l 3 (1) 

12,0 - 12,9 

13,0 - 13,9 l 

'rotal collected 2 3() 15·7 160 129 167 245 I-' 
V, 

Minutes ahoclllld 120 4o 44 23 3ll 35 

Fish shocked/hour 

2,0 - 4,9 inches 6S 84 e,9 221 

5,0 inches up 47 155 130 337 264 199 

All sizes 115 236 21s 420 

'¼1-tsb 1n tbeN ioch-groupa were present but not recorded in these yearo, 
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7 .o and 9.9 inchee long. Brook trout smaller than 5.0 inches were 

taken at the rate ot 6B ~tsh per hour; t.'loae f'rom 5.,0 inches to 9.9 

inch.es wre found at the rate of 47 fish per hour; all sizes 

together were captured ~ta rate of 115 fiah per hour. 

Evidence that ~he 10-inch minimum etze 11.mit accomplished its 

purpose aJ.moat iUIDld1ately wa1 obtained in Auguat, 1~9. One hour 

ot electrofiahing at 'b-in Bridp yielded 219 brook trout tro11 4 •. o 

to 9,9 inches,. of Which 170 were e.bove 7 .o inc.be• in length. 

Another hour of llhocktn.g just below the county line (also in the 

i"9Str1cteci wi.r but not as good brook trout habitat as at 'l'win. 

Brid&e), produced 29 brook trout ot vh1ch 20 -were in t.he 7 .o- tc. 

9-9-inch e1ze classes. Shocking one hour at Eamon's (a locality 

not under restrictions in 1949) yielded 33 brook trout; on].;;,· 10 

of which ,rere betwen 7 .0.9.9 1nche11 in ler.igth. 

The fall sampling for the ye&rs 1949 through 1953 demonstrates 

increases in all sius of brook trout present, alt.hough the popula­

tion enla.rgeaent has not been e:i; a regular rate. Prior to 

inception ot the 10-inch 11.inilllUfll size regulation, the 194e sample 

yielded 6e brook trout per hour ame.ller th.an 5.0 inches. In 

September, 1953, an ind.ex figure ot 221 brook trout per hour was 

obtained for this category, wb.:tch 1e mei.de up almost entirely of 

young-of-the-year fish. 

'fhe catch per hour ind.ex tor brook trout larger than 5.0 

incha• in 194,& we.a 47 f'iah. L'l succeeding years theae 1.ndicea 

1ncreaaed nr1ably to 155, 130, 337, 264, and 199. The 1rregular­

it.1es way or may not represent actual population fluctuations. ':fhe 



d1ft'erencea noted are evidence ot· an increase of brook trout lars,!r 

than 5.0 inches of about fow:· times for the 'l'Vin Bridge area, 

following operation of the restrictions. .8ased on the 194-S and 

1953 indices for brook trout l's-maller th.an 5.0 inches, fish iu. tb.is 

size range increaeed to slightly more th.an three times their former 

mlllibera. 

l~ electrottshing date wel'f! examined t c, determine cha:.'lpB in 

the size composition of the fall brook trout populations e-rter 

application ot t.."le :restrict ions. For convenience, ·the nurtlbera of 

fish larger than 5.0 inches were compared vith the numbers of tieh 

smaller than 5.0 inches 1n each year's sample. A significantly 

greater fraction of 1949 and 1950 ••lllPleS wre larger than 5.0 

inches on comparison With the 1948 sample. Adjusted Ch1_.quare 

vnlues, :tollowing t.he methods outlined by Snedecor (1948, p. 197), 

yield value• of 21.00 and 11.62 with corresponding percentages of 

confidence ot 99.9 and 99.7 respectivel~/ • Unfortunately, measure­

ments on brook trout lesa than 5.0 inch.ea were not recorded 1n 1951 

and 1952. llowver, by 1953, the proportion of large tieh to small 

fish was appro.ximat.ely the same as in 1948 (Chi-square• 1.52, 

P • 76 per cent). Apparently the 1949 and 1950 populations 

differed t'r0111. 1~3 becau.11e of the protection afforded the 7 .O-

to 9.9-inch tish bf,tcauee the potential f1ngerl1np avail.able from 

the apawnir1g ot theee fish were not yet preeent in the stream. 

By 1953, enoug..}i additional spawaing had ta.ken place to incree.ae 

the numbers of tiah lesa than 5.0 iacbea, and bring rthe proportion 

of 1a.rge fish to small fiah back closer t o 1946 levels. 
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:l"ue main differences between the Twin Bridge samples of 194e 

find 1953 are th.s t the rang.? in total length ,-.,f the 1953 sample w-as 

greate:i:", und ·ooth large and small f'ieh were present in gr.eater 

numbers. 

The Twin Bridge sampling was a~nted during the 1953 fs.11 

season by collection• at tow:- additional llites in. the restricted 

•.m:te:.:· and e.t tive sites 1n the norllll.l water. A total of 517 brook 

trout were c&ptured in the restricted water in 142 minutes of 

shocking, while onl:; 231 brook trout were f ound in 153 minutes of 

electrofishing from norul stre~m aeetione (·?able 5). 

Ide•-lly, ve should have similar series of collections for 194B 

from both restricted and nor·mal waters ·to meaaure the changes that 

took place. The 1953 date support the conclusion that th.ere has 

been a popul4t1on increeae in the restricted wter. About 2.4 

t. imea as many brook trout (218 pe:r hour) were found in the 

restricted section as in the nort118l section (91 per hour). We do 

not know with certaintt if the p,.>pulation level ot the normal 

section has inc:reased ur decre~aed eiace application of restrictions, 

a.a the onl,r measure ia.vaU.e.ble for the ·pre-restricted period is the 

1948 te.ll sanple taken wheu the Twin Bridge area wae uader normal 

fiahing regulations. Com.parison of the 1948 Twin Bridge sample 

with the 1953 sample (composed of collections :f'rom tive widely 

di■peraed areas in the normal water) eu,ggeets tlle.t brook trout 

slll!l.Ue!' than 5.0 inches wre present in about equal number& in 1948 · 

at '?win Bridge and to. 1953 in the norlllal waters as a vhole (194,e 
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Table 5. --Size composition of post-seaeon brook trout poµul.at1one, 

:restricted vater nnd norme.l vater , 1953, as determined trom AC 

shocr.e:r collectione at five sites i n. each F1ree 

Brook trout tro:n 

SiH r t1.nge in inches Restricted water Nc)rmal vat-er 

2.0 - 2.9 41 3b 

3.0 - 3.9 000 97 

4.o - 4.9 50 30 

5.0 - 5.9 47 15 

6.o - 6.9 52 2'( 

7 .o - 7.9 43 20 

E.O - [) .9 43 2 

9.0 - 9.9 31 l 

10.0 - 10. 9 7 l 

11.0 - 11.9 3 ••• 

Total collected 517 231 

Minute• shocked 142 153 

Fish shocked per hour 

2.0 - 1~. 9 inches 123 65 

5.0 inches up 95 26 

All sizes 21e 91 
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sample catch per hour ot 2.0- to 4 .9-inch fish ,-,,."BS 68 ; 1953 normal 

water sample catch :pe r- hour 2.0- to 4.9-inch fish wa.s 65). '1:ne 

gree:teet diff'ereuce betwen these two samples is in the catch per 

hour indices f or· fish la.rge.1· thau 5.0 inches. I n 1946, the ce"tch 

!)er hour index was 47 fish; i n 1953 it va11 26 fish. The difference 

noted ts Ei.acribed to a combination. of factors including size of 

sample, dit'ferencee i n habitat, and possible difference• iD. angling 

presaure 0 ~1. tiah larger than 7 inches during 1943 and 1953. :fue 

f&c'ti tbnt the indices for to·tal brook trout taken differed only b:, 

24 tish per hour, or about 20 per cent , lends some weight to the 

belief that the l~& Twin Bridge sa.m:ple and the 1953 normal ~,ater 

sample "91·e from brook t rout populations of the same e.pvrox1111B.te 

magnitude. 

If this latter aaaumpt1on is granted, then it 1B reasonable to 

compare the 1953 samples from th..e restricted vater with t he 1953 

samples trom the normal Yater to determine the ettects of the 

restrictions on the residual fall populations. Aa with the i'win 

Bridge aeries of 88.mples, t he conclusion is -cee.ched thJJ.t all sizes 

of brook trout. have increased in numbers. As t o ju.st h.ow much, the 

1953 data 1.>roba.bly fur-n1si1 the beat estimate, since 'the figures 

ta.bu.lated are a composite ot good, poor and average sites within 

both restricted and normal stream sections. The Twin Bridge date. 

represent wb.at happened in the better brook trout habitat follovtng 

changes i n the regulations. 
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For the restr ict ed wate .. - as e. whole, l e.rite fish (over 5.0 

inches) l:i.8.ve increased ~bout 3 • .:: t imes in n.umber s, while sma.11 

fish (leess t han 5.0 i nches) have increased about, 1.r tin1ea in 

numbers. I n -c.he vicinity of the Totin :Br idge, t he incr ee..11e of 

large fish \ms a-pprox1mrJ.te l ;; 4. 2 t tmes; the increase of ems.ll 

fish was on the order or 3.2 times. 

Age coaiposition of anglers' catch 

In addition to scale collections made during each tall 

shocking, as me.ny scales as possible were obtained from angler­

caught fish in both restricted and nora»!ll water area.a. Cooper 

(1951, describes evidence which indicates that brook trout scales 

provide a true index ot the age, and in ti later pa-per (1952) gives 

t he scale-sampling procedure and mounting method). 

The age com.position of angler -caught ttsh in both restricted 

and no:mal wt.era is given -in Table 6 . Age-Group II brook trout 

dominated the catches in the restricted vater (70-9'{ per cent), 

while Age-Group I fish -were f ound most of'ten (73-02 per cent) in 

creels from the normal •tream sections \/hen. the 1950 data tAre 

excluded (the 1950 &ample was t Qo Bmall m.nertcall;y a1ld did n-~t 

include enough fish caught in Jul~ and August vaen mnn~' two­

summer-old f1eh ordinarily enter the catch under a 7-tnch 111n1mum 

size limit). 

Age-Group III brook trout were few in m.ubers (3 per ceut in 

the 1950 cetch on the .t-estricted water, but have varied since 



Table 6 .-..Age compoa1t 1on of angler-caU&ht brook trout, . restricted l!ln4 n01,aal stream eect i ona, 

lorth Branch of Au Sable, 1950-1953- (She r e.nae• a1-e &iftn 1n 1nche• 1n parenthesea} 

Year 

1950 

1951 

1952 

1953 

,... 
croup 

I 

n 

Ill 

I 

n 

lll 

I 

II 

III 

I 

II 

III 

IV 

RestrlctAd wter'v' 

lhlllber 

36 (9.6-10.5 

l (ll.5) 

35 (9.1-11.0) 

l2 (10.0-11.5) 

1 (lO.O) 

65 (9.7-ll. 6) 

u (10. 3-14.o) 

102 (9.0-ll.5) 

1~2 (8. 8-12.2) 

1 (ll.6) 

.i'9rcentap of 

9&11ple 1n •ae-cro11p 

CJ7 

3 

74 

26 

l 

!38 

u 

70 

29 

l 

?hlllber 

33 (1.0-8.7) 

39 (7.0-9.6) 

2 (9.3-9.6) 

268 (6.1-n.9) 

60 (7.0-10.1) 

264 (6.5-8.8) 

eo c1.1-10.2> 

5 (7.6-11.lt) 

165 (l .8-8.8) 

54 (7.4-ll.9) 

8 (8.6-ll.4) 

JioraiBl water 

l'arcenta@ cf 

aaaple in oae-group 

45 

53 

2 

82 

18 

76 

23 

l 

'73 

3 

~ tev t'lllll Sllllller than 10.0 Loche• al.Id 7 .o inches vh1cll appear in this table wre not inclwled in 

catch totals i n other tabl... Thay have been utilized to show aae and etr.e dlstT1bution uere. 

18 
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bet-ween 11 and 29 per cent . One brook trout with four annuli was 

found among the 1953 nnglers' catch, and one Age-G:i:-oup I fish was 

c,baerved i :'l the 1952 catch from the restricted ,,attn·. 

In the normal stream sections · Age-Group II brook trout con­

et1 tuted the minor traction of the catch (18 t o 24 per eent) when 

the 1950 sample is excluded for reason• al.ready given. Age-Orou:p 

III tiah have never exceeded 3 per cent of creeled f1ah from tho 

normal va.ters 1n any yee.:r. 

Growth ot the brook trout 

The grovth of the Korth Branch brook trout we.a s t udied follow­

ing methods listed by Cooper (1953, p. 152), ut ilizing his previously­

constructed nomograph tor calculation• of t otal length& c.t the end 

of vartous years of life. These ce.lculs.tione are given in 'l'eble '7 , 

where anrap calculated total length.a at various ages from angler ­

and ahoclatr-c.aught brook trout are compared tor pre- and post­

reatr1ct1on :,rear s tor the l"e&tricted waters. Compa.dsons also may 

be made tor angler-caught fi•h between the pre- and post-restriction 

periods tor norm.al and restricted \18.ters, although the numbers 

1nvolftd in all but Age-Group II are tew in nUlllbers. 

Some scales from fish, ta.ken both by angling and b y electric 

shocker, w1.-e available from 1947, as •"all a s t or the years 194-b 

through. 1953. For Age-Group I ftah, the calculated total length 

at the annulue repreaents growth made in the -previous calendar iear. 

To obtain the proper grouping so that avera~ growth tor I'e before 



Table 7. --C~r ieon o-£ ce.lculated total lengths ( i n inches , wt th sta.r:d.ard errors) tor angler- and shocker-caught brook 

trout trolll reatrict.'tti and normal stream areas be:f'ore aud a.t'ter reetrictione were applied, North Branch of Au Sable River 

Type of Age.. Period Nmber 

water groupl' in 

sample 

1 Pre- ••• 

Poat- l 

Renricte4 II Pre- 30 

11ater Po•t- 202 

III Pre- l 
PoJtt- 2E 

I Pre- 11 

Poat- ·729 

Normal II Pre- 43 

water Post- 194 

III Pre- 3 

Post- 13 

:raain by an&J.ina 

Calculated lengthS at end ot 

succeeaiw year• of lit'e 

l year 2 years 3 years 

• • • • •• • • • 

6.90t0.00 ••• ••• 

4.18%0.013 7. '73:tO. 10 ••• 

4.~.054 e.21t0.68 ••• 

3.~.00 5.eot0.oo 9.40t0.00 
3,39%0.82 6.7~1.18 2,54tl,4l 

4.0b:t0.13 

4.06t0.25 

3.40:tl.ll 6. 63:11.48 

3.401().!~9 6.92t0. 7lJ 

3.73i:2.42 1· 63i4 " ;; . • tl 9.27:t4.38 

3.24!2.08 6.30%2.96 9 .001:3. 32 

Number 

in 

angle 

308 

432 . 
50 

131 

3 
17 

Taken b y AC ehock.er 

Calculated length.a at end of 

suc.cesaive years ot lUe 

l year 2 ;y-eara 3 years 

3.6ru:O.o4 ••• • •• 

3.98:t0.o4 • •• • •• 

3.41i-t0.95 6.78f:l.37 • •• 

3.55t0.o6 6.62t0.0'{ • •• 

3.3)%4.9(2 5.90t7.37 B.37;t4.85 
3 I 3J.t-? t 2.Jr §,J4Afi,54 8.§2:t2,1.1 

%wo Age-Group IV tiah were collected in 1953 from the restricted water, one b,y analing (calculated ler~t hs wre: 2. f: , 5.8, 

8 . 3, 11.0) and oue by shock.1118 (calculated le~"ths vere: 3.0, 5.4, 7 . 4, 9. 6). 

'.) 
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,ind atter inception ot' t he r.estric·s;,it,nR can be assessed, the e.va11-

&.ble data has been grouped 194·7.1948 .. 1949 (pre-pe1. .. iod ir.. Table 7) 

and 1950-1951-1952-1953 (post-period in Table 7). 

Fo-r Age-Groups II aad III, tbft pre-per.1od gi·ouping was 1947-

1950 inclusive, wile the poet-period wae l.951-1953 inclusive. Some 

sligo.t er r or 18 introduced !lere, as ce.lcula.ted growth made during 

the le.st year in the 1950 S84lples is included in the pre-period 

eslculations., r ather than in the poet-perbd, Where it proper l y 

belongs. Under the athod of analysis there seems t o be uo alterna­

tive. All groupinga of t hrtle- and tour-summer-old :tiah vere t1-eat ed 

in the same manner, hoveve1~. 

Samples obtained by angltng from restricted end normal waters 

indicated only alight dittez-encee in calculated total lengths 

between the two stream areu.. Statistical z.ests (t test) between 

similar grouptnge (Age-Group II, reatricted water, pre-period !!. 

Age-Oroup II, normal wter, pre-period, etc.) all were non-atsni:t!cant. 

Compariaon of ditferences bet'Ween average c~l.culated lengths or 

SJtgler-csught t1.8h from normal. ·J11.te1•e for t he p1-e- and post-periods 

for all age groups alao yielded n.on-aigll1t1cant t values. The same 

w.e true tor :fly .. caugb.t brook trout taken 1n the restricted water, 

and also tor Age-Qro\q)& II aud III among shocker-collected 'brook trout 

1n restricted wnter. 

Age-Group I fish collected by shocker in 1950-1953 exceeded 

i n stze b y 0.30 inches thoee of e. similar age taken b .:, electrofiah-

1n& 1..'ll 1947-1949. This e1gnit1cant ditterence (t • 5.3>, P • 99.9 



per cent) ea1:1 ·be explained b y the fact t bs t i n l946-194e (vhen the 

calculated g:i,.·owth of t.he 1947-1949 sample t ook place) a ri(llers were 

removing a h i gi1 percentage of the faster-groving t wo-summer - old 

br ook trout tmder t he 7-inch minimum legal length then 1n e:ffect . 

In 1950-1953, t he Age-Group I ti1h wre not available to the angler s 

because ot the 10-inch min1mlllll legal size limit. 

CO!llparison of the aver age calculated tot.'i.l lengths obtained 

trom tly-caught ttah with thon taken b y shocker suggests that 

angler-captured brook trout grev slightly taster . Thie eelecti'v1ty 

of tiahing in taking the :taster-growing tis:n in each sae gt-oup has 

been deacr1bed by Cooper (1953, p. 156) tor .Pigeon River brook trou-t. 

However, only one comparison among the ?forth Branch ~lee (Age­

Group II, post-period) yielded a s'tatisttcally s1p1t1cant value 

'When the t test vae applied (t • 2.12, P • 96.5 per cent). It ta 

beliewd that thia signiticant cUfterence resulted trom the rem.oval 

by angling of a high percentage ot the available Age-Group II brook 

trout in the restricted Vl!lter. 

Ko pronounced ditferences were found between pre- and poet­

reetrtct1on average calculated lengths which cannot be explained., 

either among fly-cal.)8ht. or shocker-collected aamplea. It is con­

cluded that the r ete of grovth ha.a not chanpd since inception of 

the reatrictton• in 1949, even though the brook trout population is 

now about two and oue-hal.f' times larger than 1n 1948. 
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Possible effects i'Jf stream improveme1it 

It 1s likely th.at the stream improvement, pe.rformed ir1 1949 

e nd 1950, had a beneficial ettect (nl the br ook trout environment. 

Thia mignt have &tt'ected the results of the experiment. The 

improvements coneieted of deepening and ns.rrowt.ag about one aad 

one-half mile• at the upper end of the restricted wter, and t!bout 

one-halt mile ot stream in the normal '-"B.ter. Wide, shallow, weed­

filled inactive portiooe ot the atream -were tilled in by drag-line 

e.nd bulldo7.er using bottom materials removed in deepening the main 

che:nne l. Maximum depths wre increased trom. 2 ·c.o 3 feet to 5 to 7 

feet, and in places th,e channel width vas decreaaed. troat 100 feet 

to 4o feet or less. Cover in -the torm of lop and etum:pa vas 

anchored in these channel.8. 

The speed1D& of tbe current and the narrowing ot the stream 

bed a y have lowered wter temperature•. Greater average depth, 

taater current and bottom type altere:tion doubtleae changed the 

nature of t.he food supp~. However, these tvo factors are not 

beliewd to haw been limiting on. the size of brook trout popula­

tions in the sections ot the North Brauch included in this etud;}'·. 

Although water temperature• in the m1d•eevent1ee are common in 

much of this part of the •tream following peak summer air temperatas, 

there a:re many spring-fed areas to which. brook trout retreat during 

such critical periods. Aa concerns e:ttects on the food supply, 

the North Branch haa always rated at the top of the liat of 

Michigan streams 'Which have been •tud1ed. 'l'ile.-e ie no reason to 
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believe that ne.rro".nng and deepening the ch.e.nne l would have caused 

an:;,, rAarked increase in bottom food <:irganisnw. 

'.rhe channel deepening may have iuereaeed the survival of brook 

trout by creating better and more escape cover in the to.rm ot deeper 

holes and r uns, and 138.y have aided in the population 1ncre&N8 

described. Eerlier Michigan studies noted (D. fl. Shetter and A. s . 

Hazurd, 1939, p. 295; D. s. Shetter and J. w. !Atone.rd., 1943, p. i~l) 

that deeper water usually contained 1110re and/or larger trout. Row­

eftr, it should be noted that none ot this type ot improve1111tnt vork 

vas done imedie:tel.y upatreaa troa the Twi.n Br1dge in the restricted 

water were the 1,')0pulation stmie■ have been made each yee.r (Table 4). 

If channel improvement vae s factor in the popu.l.ation increase 

among brook trout of the restricted vater, why d.1d. it not operate 

similarly in the normal water? Numerous sueceaatul fishing trips 

were recorded in the channel-improved portions oft~ reatricted 

water, but very tev successful Mgl.ers -were aeen by the censUB 

clerk a.long the improved cba.nnel in the normal water. Although th.e 

arguments concerning the ettect of the stream. 1:.aprovement ere we.ls., 

and are not supported by aJiy data, the possibility ia not exclllied 

that a portion ot the increases noted 1n the anglers' catches stema 

trom tncreaaed survinl brol.J8b.t about by streaa improvement done 

coincident with regulation changes. 

S\Jlllllling up all arguments, two factors are mainly res:pon.aible 

tor the brook trout popullltion increase 1n tbe restricted water ancl 

the progi1ese1ve enlargement in. the total catch of the spec tea there. 
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They a.re: 

1. Protection of a high proportion ot fish to a size wntch 

permits them spawn at least once • 'l'h.e increased spawning 

has led to an tncree.ae of tingerltngs present in tb.e 

restricted s-&reara aree.a; and., 

2. Elimination of con.stderftble hooking mortality e.mong fiah 

leas than the minimum legal length by \ltilizing a "flies 

only" regulation. 
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