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Sper.;.;ial regulations on trout fishing--lures li,mited to flies only and/or 

a higher size limit of 9 or 10 inches (rather than 7 :i'..nches) and a lower creel 

limit of 5 trout {instead of 10)--are in effect on sections of eight Michigan 

streams (total,, 62 miles) and one small lake. A list of these waters and the 

years during which the special restrictions have been in effect are shown in 

Table 1. The general location of the various test waters is shown in Figure 1. 

'1'.'he curir:ent series of special regulations on trout fishing was begun in 

the North Branch of the Au Sable in 1949i when a 10-i.nch size limit was imposed 

on a 4. 6-mUe section of the stt·eam. '?his experimental regulation followed the 

obae:rvations that. growth of brook trout in the North lfl,:ranc.h was very rapid and that 

angle,rs legally removesd a la'ir.ge share of. the .female 1:rrook trout (under a 7-inch 

size limit) before they had spawned once (Cooper,, 1.9519 1952)0 The regulation 

was adopted in o!'der to detem.ine whether the population of bt·ook. trout would 

init:'..irea~e with this added pr.otecticm to the spawning stock" In 1950 the exper-
r,1 ,·, e5 

imental section was extended to a total of 609 :i.ilehes-- a,nd a flies-only restriction 

was added at the request of the local hunting and fishing club. It was the club's 

co,ntention that bait fishermen were killing a large number of fish less than the 

lagal size limit and might .be jeopardizing the success of the experiment. Similar 

rest:rictive regulations wel!:'e extended to the Pigeon River in 1951)) the South Branch 

r:Jf the Au Sable in 1952j and to other waters i.n l.955 (see Table 1). 



Table lo--List .of trout waters with special regulations: Flies only and/or higher size limits 

(State-wide regulations on streamsJ 1952 to date: 7 11 size, 10 trout in creel) 

St.lfeam 

No Br. Au Sable 
II " " II 

II II II II 

" " " " 
So Br, Au Sable 

" " II " 
" " II II 

Main Au Sable 

Little So Bro P,M, 
II II 

Boardman 

Eo Bro Fox 

Hunt C:r. 

Pigeon 
" 
II 

Ford Lake 

II II 

Miles 
affected~ Stream section under special order 

406 
6,9 

Crawford-Otsego line to Lovells Bridge 

13,4 
2000 

" " II "Ea.man's 

II II II " 11 plus Kellogg lh:, 
All of the stream in C1rawford C~unty 

tr(JJ mouth 

12.0 300' below Stecke:rt Bt:, (25NJ 2W3 S,29) to Smith Br, 
4 0 4 Smith Br:idg~. to mouth 

16o4 300' below Stec.kert Br. t-o mouth 

Bo O Burtcm 9 s Landing t((ll WakeleJ Bci.dge 

5o5 Carbon Br. (16NJl12W.9S,9-16) to Oxbow Bro (17N51 12W51 So31) 
5.0 11 " to c.ounty line (in Newaygo County) 

4o4 For:ks Forest Camp (26NJ 9W» So4) to 

5,0 

LO 

2o3 
2o3 
2,3 

Scheck's Bro (26N9 9W» S.18) 

Tt'out Readng Stao (47NJ 13W,9 S, 16) to 
Robinson's (46N3 13WJ S,9) 

Experimental sections Zand A 

Experimental sections C and D 
II 

II 

II 

" 
II II II 

II II II 

10 Q 7 acres (Located in Pigeon River Area) 

~otal of 62 miles of stream under flies-only regulation during 1959, 

Years in Restrictions 
effect on trout 

1';)49 10 11 on brook trout 
19.50-54 FliesJJ 10 11 .9 10 trout 

(5 brooks) 
1955 Flies.,, 10"; 5 trout 

1956-60 Flies, 9"j 5 trout 

1952-54 Flies.;, 10 11 

1952=54 10 11 

1955=.59 Flies,, 10 11
1 ,5 trout 

19.55-59 Flies9 10 11.,, 5 trout 

1955-56 Flies;, 10'',., 5 trout 
1957-59 Flies;1 10'',, 5 trout 

1955-59 Flies,. 10 11.9 5 trout 

1955-59 Flies3 9 "» .5 trout 

1955-59 Flies only 

1951=54 9"» 2 trout 
1955-57 9 II :, Strout 
1958-59 Flies,. 9 ",. 5 trout 

1955-59 Flies 

i 
N 

Q 
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SUPERIOR 

CANADA 

Figure 1.--Locations of Michigan trout waters which were under special 

fishing regulations in 1959. 
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AlthlOlugh the special regulaticms on the main stream cf the Au Sable are 

considet"ed (briefly) here» the reguhtfons on this stream were established on 

a management bas:ts» and the ma:fo stream waSi n:Q;t inicluded in the research program 

on th.is subje,cto Sampling wi.th an electrfo sho;1;:ker was done <Qin the main stream 

in 1957:, and repeated in 19592 because of considerable interest in this water. 

a ser:ies of Jreports from. the Institute fo,ir Fii:herdes R.eseat'ch tU; the Fish Divi­

sion,9 1teJLating to the effects of the ::regulations :'tn ce:rt.a.in waters (Hazzat0 d and 

Christensen» 1953; Scbultz9 1955a, 1955b3 1955 19561 1957a9 1957b; Shetter, 

the 

waters. 

The piresent Jrep,oirt includes aU. lt'eJevant data cti,11~~t:ed irni. the various 

wate:rs prior to August JL 9 1959 0 ?he spe"id Eegulativin-s have been in effect 

has been suimmalt'ized at this time to pe1l:'mit 1review by ::!hie {;QJl!l'Jl1iti•H1:lon and Depart-

r.egulatfons for 1960 w:lH be dt'awn up. 

The studies 1w1\ the various test waters hEtve been by sever'ailL ap,p:roa!C'.hes. 

At Hunt Creek» the Pigeon River 9 and F0>:ird Lake on the Fige<Gn River Ar:ea, a 

complete creel census of angling is obtained at ~hecking stations where fisher­

men must report the results of each fishing trip" On the Not'th Branch of the 

Au Sable9 an estimate: of total fishing effort all!.d tot:aJL catch is obtained by a 

census based on stiratified sampling. F(O)r the other wateirsJ> ct:eelL census data 

are not available" Fo,e Hunt Creek3 the Pigeon Rivtr:r3 and th.e Notth Branir:h of 
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the Au Sable Rivery estimates of the total number of trout,. by species and by 

size groups, present. at the end of the fishing season in the fall are obtained 

by sampling with an electric shocker and estimating the population by the pro­

cedure of mark-and-recaptureo For the Boardman, Fox, Little South Branch of 

the Pere Marquette, South Branch of the Au Sable, and the main stream of the 

Au Sable» the only information available consists of index figures on abundance 

of trout; these index figures are numbers of trout collected per hou~ with an 

electric shocker, during the sunmer on some streams, during the fall on other 

streams. For these index samples, a 3-man shocker crew took samples at several 

stations (typically three) in the flies-only water, and samples at stations in 

the "normal" water above and below the experimental sections,. and this sampling 

was 1!'.'epeated year after year at the same stationso The theory behind this 

index type of sampling has been that» if the special regulations have the effect 

of increasing the population of trout spawners and therefore increasing within 

a year or two the population of young trout, the index sampling would be suffi­

~i.ent to detect any appreciable increase in the population. Control sites for 

this i.ndex sampling are considered essential,, since the trout populations in 

the streams might change as a result of factors other than the special regula­

tions. If the populations changed in the waters wi.th special regulationsy to 

a. greater degree than in the control waters, the con~lusion would be that the 

~hanges resulted from the special regulations. Unfortunately the data collected 

in several of the streams were inherently so vad.a'ble that they did not provide 

a useful means of detecting changes in fish populations which might have resulted 

from changes in regulations. (This limitation is discussed later.) 

Although the present regulations on the North Branch of the Au Sable remain 

in effect through 1960 (which means that the future for this stream need not be 

decided in 1959), the North Branch is one of the three streams on which our 

research effort has been most extensive, and the effect of the flies-only 
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regulation and the higher size limit on the quality of fishing in this stream 

should be pertinent in a decision of what might be expected on other waters. 

For that reason~ our results on the North Branch of the Au Sable are summarized 

here in some detail. Results for other waters are discussed in the order in 

which they are listed in Table 1. 

North Branch Au Sable River 

[Current regulations: flies only, 9 inches, 5 trout] 

The portion of the North Branch of the Au Sable River which is currently 

under special trout regulations is shown in Figure 2. A 10-inch size limit on 

brook trout was in effect from the Otsego-Crawford County line downstream to 

Lovell's Bridge (including the Twin-Bridge Area) in 1949; this size limit (plus 

flies only) was extended further downstream to Eaman's Landing in 1950-1954; a 

separate stream section, from Kellogg's Bridge to the mouthj was added in 1955; 

and the entire portion of the stream from the County line to the mouth was 

placed under the current special regulations in 1956. (The stream section 

added in 1956, from Eaman' s to Kellogg' sj is here termed the "new" fly water, 

whereas the remainder of the North Branch currently under special regulations 

is called the "old" fly water.) 

Index runs with an A-C shocker were made at the Twin Bridges each fall 1 

in 1948-1958. According to these index figures, the population of brook trout 

increased during the period from 1948 to about 19529 but subsequently declined 

(Table 2). The transitory population increase occurred among both young and 

adult brook trout. The population of adult trout declined back to about the 

1948 level, but the population of young leveled off (the shocker index figures 
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IN CRAWFORD COUNTY 

---ruES-ONLY WATER 

~ SHOCKER SAMPLE SITES 

0 I 2 
MILES 

Figure 2.--The Au Sable River System in Crawford County, showing 
sections of the stream which are under special trout-fishing reg­

ulations, and localities of special interest in this study. 
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Table 2.--Catch of trout per hour in fall sampling with an A-C shocker, 

Twin Bridge area of North Branch Au Sable River, 1948-1958 

[Regulations: 10-inch size limit in 1949; 10-inch, flies onlyJ 1950-1955; 
9-inch, flies only, 1956-1958] 

Species 
of 

trout 

Brook 

Brown 

Length 
(inches) 

0,0-4,9 
5,0-7.9 
8.0-13.9 

0,0-5.9 
6.0-ll.9 

12.0-16.9 
17.0-21.9 

~ot recorded. 

Year. and minutes shocked 
1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 

120 40 44 23 38 36 37 39 49 57 40 

67 81 
44 83 

4 72 

. . . ... 

... 

* 
* 
* 
* 
. .. 

89 ···* ···* 215 109 205 151 112 135 
77 110 148 112 24 55 36 42 48 
52 227 116 81 34 18 18 40 27 

* * ... * ... * * ... * * * ... 
* * ... * ... * * * ... * ... * 

0 
5 
5 
0 

10 
18 

8 
0 

40 
20 

6 
2 

17 
27 

7 
2 

27 
25 

6 
2 

44 
21 

3 
1 
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we:t>e consistent) at about twice the abundance of the 1948-1950 period. A non­

random creel census conducted prior to 1955 showed a considerable increase in 

the catch of brook trout per h(l)ur up to a peak in about 1953y which tends to 

~onfirm the shocker index figures obtained at the Twin Bridges. Since about 

1953 o!' 1954 there has been some decline in the anglers' success in taking legal 

bt·oiok trout in the flies-only water Y but there was an increase when the size 

limit was dropped from 10 inches to 9 inches in 1956, (The average catches of 

trout per htmr Joy anglers in the three experimental sections of the North Branch 

in 1950-19583 based cm interviews of a sample of anglers in each section of the 

stream in each year. a.te shown in Figu:re :3.) 

Anotheir check ion the effect of specialL :regulations cm the North Branch 

trout p©pul.at:fo,ns is found in the A-C sho)cker indices collected annually sinc.e 

1953 in the autumn., in the Eaman 9 s Landing-Kellogg Bridge stream areao As 

ment:ioined ali:DJvey this stream sec.tfon was fished undeif an any-lure,. 7-inc.h, 

10-trout regulation until 1956,, when :it was placed under a flies-onlyJ 9-inch, 

5-trout-daily r.egulat:i.cmu Fo~ compa:rison.,, we have A-,c shc,ckeir indices for the 

strearu in Ots~go County 9 which has been fished ,.mdet· the any-JLuire» ?-inch~ 

10-trc,iut r,egulai,ti(Jn sinc:e 1949" and w!hlicb can be regarded as a o:ontroL 

The avelt'age number ~f t:tcmt -caught per h<QJU:t" with an A~C shocker in the 

expe:irimental water and in the cont:n,)1 wate:r is shown in Table 3o The averages 

were determ:tned f1tom the totd. :catir::h and ta,tal minutes of shoddng at three 

sampling sites in the experimental water and two sites in the control water. 

These data were divided intc,1 i.ndfoes fo,r three different size groups of brook 

trout and f01u:r different size. groups of brown trout. 

If the sped.al regulati,Gns on the Eaman I s-Kellogg Bridge section of the 

North Brant'.h had a di1rect favo:,rable effect on the trout populations there, we 

would expect a signiffcant inc.r:ease in the indices for young-of-the-year trout 
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Bait woter,upstream from 
Otsego-Crawford County line --"\ X 7fnches, IOtrout ~ \ 
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✓ \ 

Bait water 1. Eamon's to Keflooos 
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71nches, IOtrout 
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\ 
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Flies only, 10 inches (9inches after 1955~5trout 
Flies only, 9 Inches, 5trout 

1951 1952 1953 1954 1955 1956 1957 1958 

Figure 3.--The average catch of trout per hour by anglers in the 
North Branch Au Sable River, 1950-1959 

1959 
(to July) 

I 
~ 
0 
I 



Table 3.-~Average number of trout collected per hour with an A=C shocke:r3 before and after regulation changes 

on the Eaman I s-Kellogg Bridge area of North Brarti;:'h Au Sable River.9 fall» 1953-1958 

Average number collected 
Species Type Regulationsi and yea~s Before After 

,of of Length Any lure~ 7=inch Flies onl;y~ 9-inch change in change in 
trout water* (lnches) 1953 l.954 1955 1956 1957 1958 regulation 1,egulation 

0.0- 4o9 78 92 59 88 122 125 76 112 
Brook Experimental 5.0- 7.9 22 12 6 20 19 20 13 20 

800-13.9 1 1 1 6 4 8 l 6 

o.o- 4.9 49 50 60 70 80 53 53 68 
Control 5.0- 7.9 30 20 28 53 20 5 26 26 

8.0-13.9 2 3 1 4 3 2 2 3 

o.o- 5.9 69 72 66 61 58 70 69 63 
Brown Experimental 6.0-11.9 37 30 26 47 39 29 31 38 

12.0-16.9 9 5 3 4 7 6 6 6 
17 .0-21.9 0 0 tr tr 0 0 tr tr 

o.o- 5.9 14 18 21 41 28 25 17 31 
Control 6.0-11.9 38 10 18 57 36 17 22 36 

12.0-16.9 16 11 3 10 7 2 10 6 
17 .0-21.9 0 0 1 0 0 tr tr tr 

* Data were obtained from A=C shocker collections at three stations in the experimental water~ (Eaman's 
downstream9 Dam 49 and Kantagree Club) and at two stations in the control water (Dam 2 and Boutell's Ford). 

I 
pl ..... 
! 
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after 1957 and 1958i and probably immediately in 1956 for larger trout, Similar 

increases should not occur in the control water if the effects are to be ascribed 

to the special regulations. 

There was a moderate relative increase in index values for brook trout in 

the Eaman's-Kellogg section following the flies-only order (Table 3), However, 

when the data on which this table is based were subjected to a partial analysis 

of variance, after logarithmic transformation of the catch per hour values, no 

increases of statistical significance could be demonstrated for any of the length 

groups among the two species. It is concluded that any effect of the special 

regulations on the fall standing crop of trout in the Eaman's-Kellogg Bridge 

stream area during the period 1956-1958 was too small to be detected by the 

present index sampling, From an analysis of index-sampling data (see below), 

the method is now judged to be less precise than anticipated, 

Mark-and-recapture estimates of the actual trout populations present in the 

fly water and bait water of the North Branch are available for the fall of 1957 

and the fall of 1958; and the randomized creel census (started in 1958) gave 

estimates of total angling and catch during 1958, and up to July 31, 1959, Such 

data have been considered separately for the bait water in Otsego County, the 

new fly water and the old fly water, 

During the years 1957 and 1958, there were 4,000 to 12,000 young brook trout 

per mile in various sections of the North Branch, of which 78 to 94 percent 

disappeared during the course of their second summer (Table 4), In the bait, 

7-inch water, these second-summer brook trout contributed 65 percent of the 

anglers' catch, even though 90 percent of them were lost to other mortality, 

Brook trout three years of age or older made up one percent or less of the popula­

tion in the bait water, and 1 to 4 percent of the population in the fly water. 

In the respective fall populations there were 3 to 7 times as many brook trout 

over 7 inches per mile in the fly water as in the bait water (Table 5), With 



Table 4 °-E~timated numbers of trout: of different age51 {per mUe of stt'eam) in fall piopulatioinss total mortalitys and 

angHng mortalitys Not'th Bran{c';h Au Sable River_9 1957-1958 

[Angling mortality· i.s bat-ed on computed r,otail angHng harvest, In the fal1L 51 trout in the 1st :,rear of life at'e 
in age-group 0 (y@mng of the year:--one g:<:trl"litl'ing season compJLeted); 2nd yeat:--age-gr,cmp I; etc O] 

Broo,k trout Bt>awn t't'out 
Fall E°'!!uiation Wall roeulatfon 

1957 1958 Total Angltng 1957 1958 rotal Angllng 
Yeat of Numbet: Year of Number mo:ietality ro.Qi,r:t:al i ty Year of Numbeir Yeax: p,f Number mortality mortality 
life of fish li.fe of fish (per~entage){per~entage) Ufe of :fish life of fish (percentage)(percentage) 

Bait water 

1st 4j 122 1st 2.9152 
1st lOJ540 2nd 678 9306 306 1st 3.9 278 2nd 183 94o4 2,9 

2nd 410 3rd 24 ),--;t 94. 4 46.7 2nd 483 3rd 146') 

3rd 16 3rd 97 4th 3i_f ---f" 69 0 9 17,0 
...) 4th 20 5th B 

1-d 

St.h 4 w 
I 

Old flI watet' 

1st 12j550 1st 3,, 782 
0.04 1st 3,, 332 2nd 644 80,6 0.4 

1st 8.9932 2nd lj927 78.4 30: J _,/? 90 0 9 306 2nd 703 3rd 

412} 2nd 2,,861 3rd 
4th 84. ·➔ 47,1 16o9 

3rd 484 4th 3:.::d 227 

4th 17 4th 63 5th 29 
5th 25 6th 17 
6th 21 7th 8 

New flx_ water 

1st 12i784 1st 4,,261 

llfe 694 2nd 2,384 79.6 0.01 1st SJ082 2nd 879 82.7 0,08 
1st 
2nd 2,,240 3rd 136l,~ 94.2 1.2 2nd 1,, 213 3rd 148} 
3rd 82 J 3rd 148 4th 2:, ➔ 86, 7 3,6 

4th 2.5 5th 
5th 8 
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Table s.--Estimated numbers of trout of different length groups (per mile 

of stream) in fall populations9 1957-1958, and numbers caught in 1958, 

North Branch Au Sable River 

Length Brook trout Brown trout 
(inches) Fall Eoeulation 1958 Fall eoeulation 1958 

1957 1958 harvest 1957 1958 harvest 

Bait water 

o.o-6.9 10.JI 775 4y557 3.11318 27 157 
7.0-8.9 191 256 525 317 110 96 

9.0 and over 0 12 57 248 252 102 

Total 10»966 4»825 582 3j/883 2»518 198 

Old fly water 

0.0-6.9 lOy 231 13» 400 3jl 361 3»837 
7.0-8.9 19 885 1»350 509 143 

9.0 and over 177 34 124 501 997 188 

Total 12!) 293 14.9 784 124 4» 371 4j/977 188 

New fly water 

0.0-6.9 :l..3.JI 439 14,326 5y213 49285 
7.0-8.9 561 945 908 524 

9.0 and over 16 33 28 355 516 50 

Total 14»017 15jl 304 28 6j/476 5,325 50 
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considerably more brook trout in the fly water, angler harvest in the bait water 

was 4 to 20 times the number of brook trout taken in the fly water (582 fish over 

7 inches [per mile of stream] in the bait water; 124 fish over 9 inches in the 

old fly water J> and 28 fish over 9 inches in the new fly water). Anglers took 57 

brook trout over 9 inches long per mile of st.ream in the bait water, as compared 

to 124 brook trout over 9 inches in the old fly water and 28 in the new fly water. 

During 1957 and 1958J there were 29 000 to 49 000 young brown trout per mile 

in various sections of the North Branch9 of which 81 to 94 percent disappeared 

during the course of their second year (Table 4). In the bait water the second­

summer brown trout contributed about 50 percent to the anglers' catch of brown 

trout, even though 90 percent of them were lost to other mortality. Brown trout 

three years of age and older made up 3 to 7 percent of the population in the 

bait wate:r:·Y and 3 to 11 percent in the fly water. JI:n the fall there were 2 to 

4 times as many brown trout over 7 inches per m.ile in the fly water as in the 

bait water (Table 5). With considerably mo:re brown trout per mile in the fly 

watery angler harvest in the bait water was 1 to 4 times that in the fly water 

(198 fish over 7 inches [per mile of stream] in the bait water; 188 over 9 inches 

in the old fly water; and 50 over 9 i.nches in the new fly water). In the angler 

harvest from bait watery 102 of the 198 brown trout were over 9 inches. 

In 1958)' the catc.h of brook trout. and of brown trout (per mile of stream) 

by anglers was 102 and 92 poundsJ respectively, in the bait water» 41 and 111 

pounds in the old fly water and 10 and 28 pounds in the new fly water (Table 6). 

In addition to fish in the creel, anglers on the flies-only water on the 

North Branch caught and liberated a considerable number of fish in the length 

range of 7,0 to 8,9 inches. The census clerk on the North Branch9 in interview­

ing a sample of all anglers., asked each one how many sublegal fish he caught and 

released., from which it was computed that anglers caught and released 2,200 fish 

under 9 inches in length per mile of stream in the old fly water1 and lp200 per 



Table 60--Estimated total fishing pressure9 catch per houri and catch per mile of stream (brook and brown trout 

considered s~parately), North Branch Au Sable River9 1958 and first half of 1959 

[Legal sizes: 7" in bait water,. 9" in fly water J 

Hours of Legal-size Total Average Total weight Pounds Number Catch per 
Season,. speciesJ fishing fish legal fish weight of fish caught of fish of fish hour of 

and per mile caught caught of fish per mile per 9" or fish 9" 
type of water of stream per hour per mile (pound) (pounds) acre over or over 

Entire 1958 season 

Brook trout 
Bait water 1,311 0444 582 017 101.6 1000 57 .043 
Old fly water 1,885 .066 124 .33 41.0 3.0 124 .066 
New fly water 1,143 .024 28 .34 9.5 3.0 28 ,024 

Brown trout 
Bait water 1,311 .151 198 .46 91.6 9.0 102 0078 

i 

Old fly water 1,885 .100 188 .59 111. 1 8.1 188 .100 .... 
"" New fly water 1,143 .044 50 .56 27.8 8.1 50 .044 I 

First half of 1959 season* 

Brook trout 
Bait water 458 .238 109 .19 20.8 2.0 35 .076 
Old fly water 1,503 .036 54 .32 17.l 1.2 54 .036 
New fly water 464 .116 54 033 17.6 1.5 54 .116 

Brown trout 
Bait water 458 .098 45 .43 19.4 1.9 35 .076 
Old fly water 1,503 .028 42 057 24.0 1.8 42 •

1028 
New fly water 464 .043 20 .56 11.1 0.9 20 .043 

* April 25-July 3, 1959 



mile in the new fly wate~ {Table 7)" These figures included both fish from 7 to 

809 inches and fish under 7 inches, In order to estimate what proportion of these 

fish might have been in the 7"0-8"9-inch size rangeJ test fishing was done by four 

employees of the Conservation Department during 1959 on different sections of the 

North Branch" In this test fishing» the four anglers fished a total of 144 hours9 

and caught 461 trout; of the trout less than 9 inches which they caughtj 1/4 were 

in the size range of 7 ,0-8, 9 inches» and 3/4 were under 7 inches (Tables 8 and 9)" 

If we apply this fraction of 1/4 to the figures obtained by the creel census clerk, 

we estimate that public anglet'S on the flies-only water.' of the North Branch took 

300 to 500 7"0-8,9-inch trout per mile--which they released, These estimates are 

considered to be maximum figuresJ because the test fishermen took consistently 

larger fish than the public" The figures on estimated numbers of trout (brook 

and brown c.ombined) of di.fferent sizes taken by anglers3 per mile of stream» in 

different types of water on the Nor~th Branch are given in the following text 

table, l'he two figures which a!'e t.mderHned represent the "sublegal" fish whkh 

had to be released in the fly water» but could have been kept in the creel under 

a 7-inch limit" 

Length Water 
of trout 3 

inches Bait Old fiy New fly 

Less than 7" 2y700 i.9 700 900 

7"-8,9" 621 500 300 

Over 9" 159 312 18 

In the test fishing done during 1959 by four Department employees on the 

Nor.th BranchJ their catch per hour of trout over 9 inches by fly fishitlg in the 

old fly water was 0,22» and their catch per hour of trout over 7 inches by fish­

ing w:i.th both bait and fly in the bait water was 0,58 (Table 8); this is in close 

agreement with the finding from the c:reel census that public. anglers caught 



Table h--Creel census swmnary9 showing estimated total fishing pressure9 catch per hour9 and catch per mile of 

stream (brook and brown trout combined) 9 North Branch Au Sable River9 1958 and first half of 1959 

Season.9 and 
type of water 

Entire 1958 season 

Bait water 

Old fly water 

New fly water 

First half of 1959 
season'lrlf 

Bait water 

Old fly water 

New fly water 

Hours 
of 

fishing 
per 
mile 

of stream 

19 311±28% 

1., 885±21% 

11143±31% 

458±28% 

1;503±20% 

464±25% 

[Legal sites: 7" in bait waterJ 9" in fly water] 

Legal­
size 
fish 

caught 
per 
hour 

.595 

.166 

.068 

.336 

.064 

.159 

Total 
legal 
fish 

caught 
per 
mile 

780±33% 

312±33% 

78±40% 

154±36% 

96±40% 

7 4±53'7. 

Average 
weight 

of 
fish 

(pound) 

.25 

.48 

.48 

.26 

.43 

.39 

Total 
weight 

of fish 
caught 

per mile 
{pounds) 

193.2 

152.l 

37 .4 

40.2 

4l.l 

28.7 

Pounds 
of 

fish 
per 

acre 

18.9 

11.l 

3.1 

3.9 

3.0 

2.4 

Number 
of 

fish 
9 II 

en:· 
over 

159 

312 

78 

70 

96 

74 

Catch 
per 
hour 

of fish 
9" or 

over 

.121 

.166 

.068 

.153 

.064 

.159 

Sublegal 
fish 

caught 
per 
hour 

2.10* 

1.20* 

1.06* 

1.50 

1.80 

1.64 

Total 
sublegal 

fish 
caught 
per 
mile 

2,755* 

29253* 

1» 211* 

689 

29707 

763 

Numoer -of 
sublegal 

fish 
caught 
per 

legal 

3.5* 

7 .2* 

15.5* 

8 
I-' 
00 
I 

4.5 

28.2 

10.3 

* Assuming rate of capture of sublegal fish for first quarter of season to equal that during second quarter (no informa­
tion on catch of sublegal fish during first quarter). 

ttApril 25-July 3» 1959. 
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Table 8.--Comparison of catch of trout per hour by four test fishermen 

with catch per hour by the general publ.icJ in the bait water and the 

old fly water, North Branch Au Sable River 

[Results for test fishermen in fly water refer here only to fly fishing] 

Fl;y: water Bait water 
Item Test (General Test General 

fishermen public fishermen public 

Legal fish 0.22 0.06 0.58 0.34 

Fish 9" and over 0.22 0.06 0.07 0.15 

Sublegal fish 4.41 L80 L65 L50 

Fish under 7" 3.58 0 0 0 0 1.65 LSO 

Fish 7"-8.9" 0.83 0.51 

Number of sublegals 16.1 28.2 2.8 4.5 
per legal 

Table 9.--Catch of trout per hour by four test fishermen in the bait 

water and "old" fly water of the North Branch Au Sable River, 1959 

[Catch includes bt'ook and brown trout.9 combined. Each test fisherman 
fished for 9 hours with each lure in each water~ for a total of 36 
hours per man and 144 hours for the four; 461 U;out were caught and 
returned to the stream] 

Length of tr.out !inches} 
Water Lure l,ess than 7 7.0-8,9 9.0 and over 

Worms 2.11 1. 94 0.47 
Fly 

Flies 3.58 0.83 0.22 

Worms 1.33 0.56 0.08 
Bait 

Flies 1.97 0.47 0.06 
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(per hour) about 2 1/2 times as many trout over 7 inches in the bait water as 

they caught trout over 9 inches in the old fly water. The four test fisher­

men ~bviously were more expert as trout fishermen than the general public on 

the North Branch; public anglers interviewed on the North Branch had an average 

catch per hour of trout over 9 inches in the fly water of 0.06 and a catch per 

hour of trout over 7 inches in the bait water of 0.34. 

South Branch Au Sable River 

[Current regulations: flies only» 10 inches» 5 trout] 

The portion cf the South Branch of the Au Sllble Rivelt' under special trout 

fishing regulations extends from a point 300 feet below Steckert 1 s Bridge to the 

confluence of the South Branch and the main stream (Figure 2). The section from 

near Steckert Bridge to Smith Bridge has bad a flies=only» 10-inch regulation 

since 1952; the section from Smith Bridge to the mouth has also been under a 

:lO'•incb size regulation since 1952j) but the fU.es-·only restrktion was not im­

posed until 1955. 

The fall shocker indi11;es showed a pouibll.e increase in the population of 

young and sublegal trout in 1955=1956 as cWlpared t@ 1952-1953p the first two 

years of the special olt'der ('table 10). (There was no index sampling prior to 

the order.} Index figures obtained by shocker during the summer of 1959 were 

much lower than figures for the fall of 1955 and 19569 possibly due mostly to 

seasonal factors affecting the operation of the shocker. Persons who have done 

the collecting are strongly of the opinion that trout are much more active at 

midsummer temperatures in the 70's9 and therefore more difficult to collect by 

electrofishingj) than at the lower water temperatures when collecting is done in 



Table 10.--Average number of fi£h ~ollected per hour with a D-C shocker at various stations on the South 

Blfanch Au Sable RiverJ fall 1952-1956 and summer9 1959 

Year Stream section* 

1952 Upper {normal) 
Flies only3 10" 
Lowe!' (10") 

1953 Upper (normal) 
Flies only, 10" 
Lower (10") 

1954 Upper (normal) 
Flies only.>' 10" 
Lower ( 10") 

1955 Upper (normal) 
Flies onlyJ 10" 
Lower ( flies only» 10 ") 

1956 Upper (normal) 
Flies only J 10" 
Lower (flies only)) 10") 

1959 Upper (normal) 
Flies only3 10" 
Lower (flies only.,, 10") 

Number Br~ok trout 
of Length ~ini;;hes) 

stations 0-6.9 7.0-9.9 10.0 or 
ovet' 

4 
13 
4 

3 
10 
4 

2 
9 
3 

3 
12 

4 

0 
7 
3 

1 
5 
0 

0 
39 
37 

0 
20 
35 

8 
38 

109 

6 
76 
57 

o O 0 

100 
65 

0 
26 

0 
l 
7 

0 
1 
1 

0 
7 
4 

1 
12 

2 

20 
4 

0 
37 

0 
0 
0 

0 
0 

<.l 

0 
0 
0 

0 
4 
0 

10 
1 

0 
0 

Brown trout 
Length (inches) 

0-6,9 7.0-9.9 10.0 or 
over 

9 
70 
67/ 

0 
21 
30 

5 
18 
53 

55 
89 
64 

74 
66 

12 
35 

10 
18 
15 

15 
32 
19 

0 
9 
9 

17 
19 
44 

JS 
41 

12 
19 

11 
40 
11 

16 
29 
19 

10 
22 
15 

22 
67 
42 

i 
61 

6 
22 

All 
trout 

30 
169 
137 

31 
101 
105 

22 
94 

142 

101 
267 
208 

240 
238 

30 
139 

~pper stream section refe:t's to stream above Steckert Bridge.9 under state-wide ("normal") fishing 
regulations; Hie.s only,9 10" refers to the stream between a point near Stecker.t Bridge and Smith 
Bridge (flies only» 10 11 limit ~ince 1952); and lower '.t'efers to portion o:f stream between Smith 
Bridge and the mouth. 

i 
Iv 
F' 
I 
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the fall {in late September or early October). Therefore» we are not inclined to 

change our previous conclusion (Cooper» Shetter and Hayne» 1958) that there are 

now more trout in the flies-only section than there were during the first two 

years of the special ontder. 

A population estimate in a 970-foot section of stream near Failing's Landing 

(located about 3 miles downstream from Chase Bridge) in midsummer, 1959 suggested 

a brook trout population density in this area of 39 125 (3»000 under 7 inches in 

length) per mile of stream and a brmm trout population of 29 430 (2»054 under 7 

inches; 174 between 7.0 and 9.9 inches; and 202 over 9.9 inches) per mile. These 

values are derived from a projection of the values given in Table 11. The popula­

tion estimate at this station offers an opportunity to evaluate future changes in 

the trout population more accurately than would be possible with index stations 

alone (where catch per hour with a shocker is recorded). 

Main Au Sable River 

[Current regulations: flies only» 10 inches» 5 trout] 

The section of the main st~eam ~f the Au S~ble which is under special regula­

tions extends from Burt@n 1 s Landing downstr~am t~ Wakeley Bridge (Fig. 2)o The 

regulations were passed as a management measure in 1955 and this stream has not 

been regarded as a pa~t ~f the research project. No population data are avail-

able for the years prior to the regulation but» because of special interest in 

this section of stream» index figures were obtained by electrofishing in the fall 

of 1957 and midsummer 1959 (Table 12) and a population study was made in two 

sections of the stream (one in the flies-only water; one in the bait water9 upstream) 

in 1959 (Table 13). 
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Tablell--Numbers of trout collected with a D-C shocker, and population 

estimates (pop. est.) in fly water at Failing's Landing (T. 25N. 9 R. 2W. 1 

Sec. 13)i South Branch Au Sable RiverJ midsummer~ 1959 

[Two "runs" were made with the shocker. Fish taken in the first run were 
fin-~lipped and liberated. Fish collected during second run included a 
number of recaptures of fish marked in first run.] 

Lo~aHty 
data 

Length of stream~ 
970 feet 

Average width: 
53 feet 

Dates: 
July 27 3 28 

Spe~ies and 
run* 

Brook trout 
Fi1rst run 
Se~ond run 
Recaptures 

Pop. est. 

Brown trout 
First run 
Second t'un 
Recaptut'es 

Pop. est. 

0-6.9 

19 
29 

l 

551 

51 
37 

5 

377 

Length !inches} 
7.0-9.9 

9 
10 

4 

23 

15 
ll.7 

8 

32 

10.0 

0 
0 
0 

0 

14 
8 
3 

37 

~ly one rainbow trout was collected in the tw ~uns. 

or over 

Wailing 0 s Landing is located about 3 miles downstream ft'om Chase Bridge9 

near the middle of the flies-only section. 
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Table ll--Number of trout collected per hour with a D-C shocker, main 

Au Sabie River, fall, 1957 and midsunner, 1959 

Lo~ation 

Burton's 
(upstream) 

Sped.es 
of 

t:irout 

Brook 
Bircwn 
Rainbow 

T::>tal 

Burton's* Brook 
(downstll'.'~am) Brown 

Rainbow 
T©tal 

Stephan 1 s* i~~ok 
(downstream) Brown 

Rainbow 
total 

Wakeley's Bll'.'ook 
(downstream) Brown 

Rainbow 
'fl(l)ta] 

Connol''s** 
( upstream) 

Bi·iniok 
Brown 
Rainbow 

'f l(l)t al 

0-6.9 
1957 1959 

20 
57 

2 
79 

11 
27 

0 
38 

52 136 
109 72 

7 0 
168 208 

48 134 
300 175 

48 52 
396 361 

9 .S 
223 199 
_Q 0 
232 204 

4 
12 
0 

16 

0 
6 
0 
6 

Length (inches) 
7.0-9.9 10.0 or over 

1957 1959 1957 1959 

1 
91 

0 
92 

1 
99 

0 
100 

6 
178 

6 
190 

0 
92 
_Q_ 
92 

0 
0 
0 
0 

2 
38 

0 
40 

11 
18 

0 
29 

1 
63 

0 
64 

0 
41 

0 
41 

0 
2 
0 
2 

0 
80 

0 
80 

0 
83 

0 
83 

0 
152 

0 
152 

0 
47 

0 
47 

0 
4 
0 
4 

0 
20 

0 
20 

1 
21 

0 
22 

0 
46 

0 
46 

0 
17 

0 
17 

0 
0 
0 
0 

1iRest:rfoted wate1rs: flies-only, l0-ind11 si.ze limit. 

**Shocker very inefficient because of deep water. 

Total 
1957 i959 

21 
229 

1 
251 

13 
85 
0 

98 

53 148 
291 111 

7 0 
351 259 

54 135 
630 284 

54 52 
738 471 

9 5 
362 257 

0 0 
371 262 

4 
16 

0 
20 

0 
8 
0 
8 

For location of Burton's Landing and Wakeley's Bridge, see Figure 2. 
Stephanus Bridge is about midway between Burton°s and Wakeley's Bridge. 
Connorus Flat is about midway between the mouths of the North and South 
branches of the Au Sable River. 
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Table 13.--Numbers of trout collected with a D-C shocker9 and population 

estimates (pop. est.) in Main Au Sable River» midsummer9 1959 

[Two "runs" were made with the shocker. Fish were fin-clipped and liber­
ated on the first run. Fish taken during second run included a number 
of recaptures of fish liberated in first run] 

Section 

Bait water9 above 
Burton's 

Length of stream~ 
790 feet 

Average width: 
70 feet 

Datesi 
July 219 22 

Fly water!} at 
Stephan's 

Length of stream: 
715 feet 

Average width: 
87 feet 

Dates: 
July 23.1' 24 

Species9 * 
and run 

Brook trout 
First run 
Second I'Un 

Recaptures 

Pop. est. 

Brown trout 
First r:un 
Sec~md run 
Recaptul!';'es 

Pop. est. 

Brol())k trout 
First run 
Second run 
Recaptures 

Bl"own trout 
First run 
SeJcond run 
Rei!:;aptures 

Pop. est. 

Rainbow trout 
First run 
Second run 
Recaptures 

Pop. est. 

0-6.9 

11 
8 
0 

Length (in~hes) 
7.0-9.9 10.0 or over 

2 
1 
0 

0 
0 
0 

(No estimate possible) 

27 
38 

2 

513 

134 
148 

25 

793 

175 
151 

26 

50 
132 

6 

37 
36 

8 

166 

1 
1 
1 

1 

63 
75 
20 

236 

0 
1 
0 

18 
12 

7 

31 

0 
0 
0 

44 
58 
21 

122 

0 
0 
0 

* No rainbow trout were taken in the bait water. 
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The index figu:res obtained in b10Jth ].957 and 1959 tend to show that there are 

many more trout (especially brook trout) in the flies-only section than in the 

stream immediately above (Burton 1 s Landing) or below {downstream from Wakeley 

Bridge and Connorvs Flats). This is also shown by a comparison of the 1959 

populaticn estimates for the bait water above Burton's Landing9 as compared to 

the fly wate:r near Stephan's Bridge (Table 13). Since there are no index figures 

fol:' the stireiam pd.or tc the spec id olr:'der 9 we have no evidence that the greater 

population in the flies-only section is due to the special order. The flies-only 

sec.tfon of this stream may be better trout habitat9 which could aic:count for the 

difference. Index figures obtained during midsUDimer of 1959 were ~elatively low 

compared to figures for the fall of 1957. Again (as for the South Branch) this 

:h not regarded as good evidence of a change in trout populatfonJ) but is probably 

attributable to the higher water temperatures in 1959 (see comments under South 

Branch of Au Sable9 above). 

Little South Branch Pere Marquette River 

[Cult'rlelnt regullatfons: flies onlyJ 10-inchesy 5 trout] 

Boardman Riveir 

[Current regulations: flies only9 10 inches9 5 trout] 

East Branch Fox River 

[Current regulations: flies onlyJ) 9 inches9 5 trout] 

The sections of the above three streams which are under special regulation, 

and the stations at which midsummer index samples have been obtained with a D-C 

shocker every year since 1954 (one year before the special order went into effect) 

are shown in Figures 49 SJ and 6. 



LITTLE SOUTH BRANCH 
PERE MARQUETTE RIVER 

~ 

LAKE AND NEWAYGO COUNTIES 

-----Flies only, IQ-inch limit 
Asampling station 

~::•a~9:u~t:unty ···--·· · -··· --··· -· oxao~- ---·· ---··---·· -· ·· --··· ~ 
BRIDGE 
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Figure 4.--A portion of the Little South Branch of the Pere Marquette River, showing the extent of 
flies-only water and the locations of sampling stations. 
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BOARDMAN RIVER 
GRAND TRAVERSE COUNTY 

------Flies only, 10-inch limit 
.L:...sampling station 
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Figure 5.--A portion of the Boardaan River, showing the extent of the flies-only water and the 
locations of sampling stations. 
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' FOX RIVER TROUT 
• REARING STATION 

EAST BRANCH FOX RIVER 

I 

' !/J ,, 
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BRIDGE 

~ 

SCHOOLCRAFT COUNTY 

-----Flies only 9- inch limit . ' 
~Sampling station 
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Figure 6.--A portion of the East Branch of the Fox River, showing the extent of the flies-only 
water and the locations of sampling stations. 
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On each of the three streams, samples were collected from three stations in 

the flies-only water and from three stations above or below the special-regulation 

section. The shocker was operated for about one hour along 100 to 200 yards of 

stream at each station, and all fish caught were measured and returned to the 

stream. The annual indices of abundance (number of trout collected per hour with 

the shocker} for each stream, given as averages for all experimental and all 

control stations are listed for different length groups of fishJ in Tables 14y 

15, and 16. 

As mentioned earlier in this report, a primary hypothesis in these flies­

only experiments was that heavy fishing pressure was keeping the population of 

trout spawners at so low a level that natural reproduction was not stocking 

the water to its maximum carrying capacity; from this it would follow that a 

higher size limit, plus a flies-only regulation to avoid killing many sublegal 

trout, might rear more spawners and result in a greater population of young. 

The detection of any large increase in the population of young trout, and 

in the population of spawners is the only question being investigated in these 

streams. Since streams differ from year to year both in population levels of 

trout, and in certain physical characteristics which affect shocking efficiency, 

we may expect shocker indices to vary from year to year; what we must look for 

in the experimental waters is a consistent increase in the indices after the 

regulation as compared to before» at least an increase compared to the trend in 

the bait water. In other words, were the changes in the fly water after the 

regulation in a positive direction as compared to the changes in the bait water 

during the same period? If they were, and if this trend is fairly consistent 

over all stations» then we have evidence for deciding that the special regula­

tions were effective. 

This fairly complex statistical question has been attacked by an analysis 

of variance for each species-stream-length subclass where sufficient fish were 
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Table 14, --Number of trout collected per hour with a D-C shocker2 Little South 

Branch Pere Marquette River, midsummer» 1954-1959 

[Data combined for three stations in bait water and three stations in fly water] 

Species Length of trout {inches)i and tiee of water 
of Year 0-4.9 5.0-6.9 7.0-9,9 10.0 and over 

trout Bait Fly Bait Fly Bait Fly Bait Fly 

Brook 1954 0 0 0 0 0 0 0 0 
1955 1 0 0 0 1 0 0 0 
1956 0 0 0 0 0 0 0 0 
1957 0 0 0 0 0 0 0 0 
1958 1 1 0 0 0 0 0 0 
1959 0 0 0 0 0 0 0 0 

Brown 1954 39 15 5 7 10 10 9 9 
1955 64 55 8 17 60 81 16 44 
1956 25 21 7 7 41 45 18 49 
1957 36 40 5 4 17 18 18 33 
1958 119 181 10 4 62 51 19 44 
1959 22 72 56 54 42 33 23 36 

Rainbow 1954 10 3 3 3 0 4 0 0 
1955 49 54 5 5 5 13 0 1 
1956 19 18 5 2 6 13 0 0 
1957 9 9 5 1 5 4 0 0 
1958 125 70 4 2 8 15 0 0 
1959 35 14 29 21 5 3 0 0 
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Table 15.--Number of trout collected per hour with a D-C shocker, Boardman River, 

midsummer, 1954-1959 

[Data combined for three stations in bait water and three stations in fly water] 

Species Length of trout (£nches). and type of water 
of Year 0-4.5 4.6-6.9 7.0-9.9 10.0 and over 

trout Bait Fly Bait Fly Bait Fly Bait Fly 

Brook 1954 13 9 10 6 0 1 0 0 
1955 11 16 3 8 0 2 0 0 
1956 43 39 4 5 0 1 0 0 
1957 25 34 5 9 0 2 0 0 
1958 69 46 8 11 1 3 0 0 
1959 72 56 9 11 1 1 0 0 

Brown 1954 67 43 28 22 17 16 7 7 
1955 77 70 35 26 52 63 11 14 
1956 100 80 37 36 39 47 9 15 
1957 98 91 34 36 26 34 8 12 
1958 176 110 65 49 71 61 10 13 
1959 83 62 75 62 29 22 7 5 
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Table 16.--Number of trout collected per hour with a D-C shocker» East Branch Fox 

Rivery midsummer» 1954-1959 

[Data combined for three stations in bait water and three stations in fly water] 
' 

Species Length of trout (inches} and tree of water 
of Year 0-4.4 4.5-6.9 7.0-8.9 9.0 and over 

trout Bait Fly Bait Fly Bait Fly Bait Fly 

Brook 1954 23 13 19 8 5 5 0 0 
1955 20 20 30 4 3 1 0 1 
1956 4 0 3 0 1 0 0 0 
1957 40 31 16 17 3 5 1 1 
1958 146 65 30 17 6 11 2 2 
1959 83 80 11 22 2 4 1 2 

Brown 1954 1 3 0 1 0 0 0 0 
1955 0 11 0 0 0 1 0 0 
1956 0 0 0 0 0 0 0 0 
1957 0 0 1 1 0 0 0 0 
1958 0 0 0 0 0 0 1 0 
1959 0 2 0 0 0 0 0 0 
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taken. Analyses were carried out for 18 of these subclasses. In the form in 

which the data were analyzed, the apparent relative change in the fly water was 

negative compared to the bait water in 7 instances, a virtual tie in two cases 

and positive for 8 sets of data, as shown in Table 17, where a positive change 

is represented by a value greater than one. The positive effect is expected if 

the regulation is effective. But in only one instance was the relative change 

consistent enough among the separate stations to be trustworthy; in all the 

others the average differences are within the range expected from the variable 

data. The one statistically significant difference was for brown trout over 

10 inches in length, on the Little South Branch of the Pere Marquette River, 

where the increase in the fly water averaged about 2.2 times that recorded in 

the bait water. 

The shocker indices collected in this manner are known not to constitute 

a very sensitive method for detecting relative changes within a trout stream. 

It is possible to compute for each of these three streams the discriminating 

ability of the method in terms of the smallest difference which likely could 

be detected as a statistically significant difference; such values are shown 

in Table 17. This discriminating ability varies with the consistency of the 

responses of the individual experimental and control stations. For example, 

if all three stations in the fly water vary in the same pattern from year to 

year, and if the three control stations also agree among themselves in their 

own trend, then the method will be sensitive on that stream» i.e. 9 small changes 

in the fly water relative to the bait water will be easily detected. But if the 

year-to-year changes among the experimental and among the control stations are 

inconsistent, then only large changes may be detected. In this last situation, 

_which includes many of the sets of data of this study, rather large changes 

could take place without being detected on the stream. 
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Table 17. --Discriminating ability of the test of effect of special regulations 

in parts of the Pere Marquette» Boardman!' and Fox rivers, as measured by 

shocker index values/~f 1954-1959 

[Discriminating ability is shown as the relative change in the fly water as com­
pared to the bait water which would be reasonably {75%) sure of being detected» 
using statistical significance at the 5% level. The observed changes are noted 
in parentheses. Values less than LO indi,cate a relative decrease in the fly 
water as compared to the bait watero] 

River» and 
species 
of trout 

Finger lings 
Length (inches) 

Fingerlings to 6,9-9.9 
6,9 inches inches'61 

Little South Branch0 Pere Marquette River: 

Brown 4.2 (L9) 300.0 (0.3) 6.3 (0.9) 

Rainbow 33.7 (0 .6) 20.4 {Ll) 63.2 {0.1) 

Boardman River: 

Brook 6.4 (1.6) 74. 7 (1.2) 44.4 (2 .0) 

Brown 2.4 (0.9) 3.4 (LO) 4,3 (2.6) 

East Branch of Fox River: 

Brook 

10 inches 
and overJ.. 

2.6 (2. 2)* 

o O 0 

5.5 (1.3) 

65.0 (L9) 

~or rainbow trout in the BoardmanJ brown and rainbow trout in the E. Br, FoxJ 
and brook trout in the Pere Marquette., relatively few fish were collected and 
the data are inadequate for the present comparison. 

~.9-8.9 inches in East Branch of Fox River. 

'1'0ver 9. 0 inches in East Branch of Fox Ri,ver. 

* Observed difference significant at 5 percent leveL 
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While the shocker index method was known to yield variable results when this 

series of observations was planned, the present quantitative information was not 

then available. Looking back on the work done, however, we see that in only a 

handful of the various comparisons was there any chance at all of our detecting 

such population changes as might reasonably be expected to happen with a change 

in regulations. Thus while there were enough data to make a comparison in 18 

instances, in only 6 of these did we have any fairly good chance of detecting a 

change in the flies-only water of about four times the change in the bait water 

{and in only 3 a change of less than 3-fold}; in the remaining 12 comparisons one 

could hardly expect the change in regulations to produce a population effect great 

enough to be detected {Table 17). In appraising this work, therefore, it is more 

accurate to speak of one significant difference out of 6, or perhaps only 31 good 

tests, rather than one out of 18. 

This analysis of experience with the shocker-index method reveals that 

results are generally highly variable. While populations change from year to 

year at any one point in a stream and thus may be partly to blame for the high 

variability of the method, still the shocker index itself is now known to be 

quite variable. Evidence for this is found in Table 18 which shows the ratio 

of population estimate to shocker index for those instances where both have been 

determined. From this experience, it seems that if one were to try to judge 

what the population estimate would be from the shocker index figure and an average 

multiplying factor, then only half the population estimate values might be expected 

to be within a plus or minus 50 percent. While some of this variability may be 

associated with the population estimates themselves, most of it is thought to be 

due to variable stream characteristics which influence shocker efficiency, 

In order to obtain more reliable information on the trout populations than 

that provided by shocker indices, detailed population studies were run in repre­

sentative sections of the bait water and the fly water in each of the three streams 
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Table 18.--Variability of trout shocker indices as illustrated by ratio: 

estimated population per acre divided by shocker index (average number 

of trout collected per hour) 

Locality 

D-C shocker. 1959: 

Species 
of 

trout 

South Branch, Au Sable River,. Failing's Brook 
Brown 

Main Stream, Au Sable.River, Burton's Brook 
Brown 

Main Stream, Au Sable River, Stephan's Brook 
Brown 

Boardman River, Scheck's Brook 
Brown 

Boardman River, Rudolph's Brook 

East Branch, Fox River: Station 1 
Station 4 

Pere Marquette River: Taylor's 
Brown's 

Brown 

Brook 
Brook 

Brown 
Brown 

A-C shocker - all from North Branch, Au Sable River: 

Dam 2, 1957 

Dam 251 1958 

Twin Bridgei 1957 

Twin BridgeP 1958 

Dam 4, 1957 

Dam 4, 1958 

Over-all average for si.ze range 

Brook 
Brown 

Brook 
Brown 

Brook 
Brown 

Brook 
Brown 

Brook 
Brown 

Brook 
Brown 

Length (inches) 
0-6.9 7.0-9.9* 10.0 and 

over* 

24.6 
6.2 

15.0 

4.1 
4.1 

5.5 
7.6 

7.8 
7.8 

21.7 
14.0 

6.3 
6.8 

4.4 
6.7 

6.2 
8.6 

6.2 
6.5 

6.0 
8.8 

9.5 
9.2 

2.2 
1.8 

3.5 

0.7 
2.6 

1.9 

3.5 
2.2 

4.8 
1.7 

5.3 
3.4 

2.3 
3.2 

2.1 
3.3 

1.7 
4.6 

2.1 
2.8 

8.9 2.8 

1.3 

1.9 

1.7 
1.6 

2.4 

1.6 

3.0 
1.8 

0. 7 
3.2 

2.2 

0.8 
2.7 

Range calculated to include 50% of values 5.5-12.2 2.0-3.6 

1.9 

1.4-2.5 

*7.0-8.9 inches for the E. Branch Fox River and North Branch Au Sable. 
tt-9.0 inches and over for the East Branch Fox River and North Branch Au Sable. 
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here concerned. No marked differences were observed9 however, in favor of the fly 

water as compared to the bait water. In the Pere Marquette River, fingerling 

brown and rainbow trout were more abundant in the fly water than fn the bait water, 

but estimated numbers of brown trout over 7 inches in length were nearly identical 

in the two sections, and 7.0-9.9-inch rainbow trout were more abundant in the bait 

water than in the fly water (Table 19). In the Boardman River fingerling brook 

and brown trout were more abundant in the bait water than in the fly water, but 

more brown trout (by far the most important species in this stream) over 7 inches 

in length were taken in the fly water than in the bait water (Table 20). In the 

Fox River, which is primarily a brook-trout stream, the estimated numbers of 

fingerlings were approximately equal in the two stream sections studied, but the 

population of larger trout was greater in the bait water than in the fly water 

(Table 21). Water conditions were poor for electrofishing in the Foxi however, 

and the population estimates cannot be regarded as being highly reliable. 

Hunt Creek 

(Current regulations, Sections Z + A: flies only, 7 inches, 10 fish] 

Hunt Creek, Montmorency County, was the only stream where a flies-only order 

was invoked but the size limit was not raised and the creel limit was not reduced. 

On Hunt Creek the flies-only order had the effect of greatly reducing fishing 

pressure; at the same time the catch per hour on the fly water increased to the 

extent that the total angler harvest was about the same as before the flies-only 

order went into effect (Figure 7). There has not been a significant relative 

increase in the numbers of trout remaining in the stream at the end of the season 

after the flies-only order went into effect (Table 22). 
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Table 19.--Number of trout collected with a D-C shocker and population estimates 

(pop. est.), Little South Branch Pere Marquette Riverj midsummer, 1959 

[Two "runs" were made with the shocker. Fish were fin-clipped and liberated on 
the first run. Fish taken during the second run included a number of recaptures 
of fish marked in first run.] 

Type of water, 
dimensions and date 

Bait water, at 
Taylors 

Length of stream: 
1,550 feet 

Average width: 
25 feet 

Dates: 
July 13, 14 

Fly water, at 
Brown's 

Length of stream: 
1,350 feet 

Average width: 
35 feet 

Dates: 
July 14, 15 

Species.1 and 
run 

Brown trout 
First run 
Second run 
Recaptures 

Pop. est. 

Rainbow trout 
First run 
Second run 
Recaptures 

Pop. est. 

Brown trout 
First run 
Second run 
Recaptures 

Pop. est. 

Rainbow trout 
First run 
Second run 
Recaptures 

Pop. est. 

Length (inches) 
0-4.9 5.0-6.9 7.0-9.9 10.0 or over 

29 
19 

3 

184 

3 
8 
1 

24 

173 
103 

18 

990 

29 
14 

0 

24 
12 

4 

72 

29 
12 

3 

116 

79 
50 
21 

188 

38 
34 
12 

41 
25 

8 

128 

12 
10 

2 

60 

49 
33 
14 

116 

1 
2 
0 

283 rf':.-:-----:-:~_.:;~c::.~ 
103 173 7 

28 
21 
14 

42 

0 
0 
0 

0 

26 
32 
17 

49 

0 
0 
0 

0 
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Table 20.--Numbers of trout collected with a D-C shocker and population estimates 

(pop. est.) in Boardman River, midsummer, 1959 

[Two "runs" were made with the shocker. Fish were fin-clipped and liberated on 
the first run. Fish taken during the second run .included a number of recaptures 
of fish marked in first runo] 

Type of water, 
dimensions and date 

Bait water, below 
Scheck' s Br. 

Length of stream 
1,320 feet 

Average width: 
45 feet 

Dates: 
July 6, 7 

Fly water 
Rudolph's 

Length of stream: 
11 010 feet 

Average width: 
33 feet 

Dates: 
July 21 3 

Species, and 
run 

Brook trout 
First run 
Second run 
Recaptures 

Pop. est. 

Brown trout 
First run 
Second run 
Recaptures 

Pop. est. 

Brook trout 
First run 
Second run 
Recaptures 

Pop. esto 

Brown trout 
.First run 
Second run 
Recaptures 

Popa est. 

Length (inches) 
1.0-4.5 4.6-6.9 7a0-9a9 10.0 or over 

66 
61 

7 

575 

57 
77 

2 

2,194 

42 
33 

6 

10 
6 
2 

73 
78 
13 

438 

7 
3 
0 

1 
0 
0 

33 ..,., 
2 

31 
36 
14 

'89 

1 
0 
0 

- -----.......t.:-<.::3'..!:'.0~0--, 262 35 - 3 

15 
16 

0 

48 
40 

8 

24 
19 

5 
151 

0 
0 
0 

0 

5 
2 
0 

0 
0 
0 

0 

5 
7 
0 

ris 4.ft!. 
326 ~ 
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Table 210--Numbers of trout collected with a D-C shocker and population estimates 

(pop. esto) 1 East Branch Fox River, midsununer» 1959 

[Two "runs" were made with the shocker. Fish were fin-clipped and liberated on 
the first run. Fish taken during the second run included a number of recaptures 
of fish marked in first run.] 

Type of water3 Species)'* and Length ~inches} 
dimensions, and date run 0-4.4 4.5-6.9 7.0-8.9 9.0 or over 

Bait water (F-1) Brook trout 
First run 82 11 3 1 

Length of stream: Second run 163 19 8 1 
1J920 feet; average Recaptures 9 l 0 0 
width: 18 feet 420 

Dates~ r ___...__ 
~ 

June 29, 30 Pop. est. 1,485 293 107 20 

Fly water (F-4) Brook trout 
First run 83 7 0 1 

Length of stream: Second run 46 0 0 0 
2,650 feet; average Recaptures 2 0 0 0 
width: 27 feet 2,093 

Dates: Pop. esto ly 971 107 0 15 June 25.9 30** 

""No hr.own trout were caught in the bait water, and only 5 in the fly water. 
** Rain on June 30. 
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Figure 7.--A comparison of the total pounds of trout caught by 
anglers (top graph), total number of legal-size trout produced 
(middle), and total numbers of fishing trips (bottom) in Sections 
Z + A (lures restricted to flies only, 1955-1958) and Sections 
B + C (no lure restriction) of Hunt Creek, Montaorency County. 
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Table 2i--Numbers of sublegal and legal-size brook trout in fall populationsy 

number of fishing trips, and total catch by anglers, Hunt Creek.9 1949-1958 

Stream section, Stream section, and 
Fall population of and number of total number of 

Year wild brook trout fishing tri2s brook trout caught 
Sections Z+A Sections B+C 
Under 7" or Under 7" or Z+A B+c Z+A B+C 

7" over 7" over 

No lure restriction 

1949 3,569 136 2j 477 34 229 124 259 102 
1950 3j 676 158 2,582 70 226 125 254 69 
1951 3y 150 112 3,055 57 216 232 196 128 
1952 3,602 119 3,235 49 261 174 353 162 
1953 4.1'598 77 2,462 35 326 238 309 109 
1954 4,748 87 3,735 36 535 277 293 134 

Flies-only in Z+A 

1955 3,, 839 193 2,785 74 254 320 357 199 
1956 3,, 307 267 3,215 59 293 305 371 295 
1957 4,, 542 135 3., 889 66 220 298 282 200 
1958 4,264 149 3,645 74 154 331 192 227 
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Pigeon River, Sections C + D 

[Current regulations: flies only, 9 inches, 5 trout] 

In the Pigeon River at the Pigeon River Fisheries Research Station (Otsego 

County) the trout population is about two-thirds brook trout and one-third brown 

trout. Estimates of numbers of trout present were made each fall with a D-C 

shocker, and a compulsory permit system insured a complete census of fishing. 

Of the five sections (total of 6 miles) of stream under control of the Station, 

two (C + D) were placed under special regulations (9 inches, and 2 or 5 trout, 

1951-1957, and flies only, 9 inches, 5 trout in 1958) and the other sections 

(including B) were retained under state-wide regulations (no lure restriction, 

7 inches, 10 trout). Data on fall populations of trout, total catch, angling 

quality and fishing pressure are summarized in Tables 23 and 24 and Figure 8. 

During the period of study, the numbers of trout in the entire six miles 

of stream increased through the mid-1950's and decreased in more recent years. 

This was reflected in both the fall population estimates and the catch. In 

order to evaluate the change of regulations in Sections C and Din relation to 

this general fluctuation in the trout population, Section B was used as a con­

trol. The ratio of the number of fish in the fall population in Sections C and 

D to the number in Section B for each year are given in Table 23. The total 

catch of fish nine inches and larger were treated similarly (Table 24). 

A statistical analysis of these ratios did not demonstrate any significant 

change in the number of fish in Sections C and D under the changes in regulation. 

The catch, too, was relatively unaffected. The fishing success as measured by 

the catch of trout per hour, 9 inches long and larger, increased with the increase 

in size limit and the reduction in catch limit, but the fishing success also 

varied similarly in Section B, where the regulations did not change. There was 

no statistical difference in the ratios. 
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Table23.--Estimated numbers of brook and brown trout of different sizes in fall populations9 Sections C + D,. 

Pigeon River,. and ratios of numbers of fish in Sections C + D to numbers in Section B, 1949-1958 

~···- ----~- -~---~---~-----~---····-
Re1ulations 2 and iear 

Species 9 inches, 5 fish9 

of Length 7 inches 2 15 fish 9 inches£ 2 fish 9 inchesi 5 fish flies onlx: 
trout (inches) '1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 

POfulation estimates 

Brook 0.0-309 2,,462 2,.624 5,.981 7,080 4,636 5,202 3,.100 3,751 3,391 4p606 
4.0-6.9 1,. 773 3,463 2,569 2,,252 2,939 2.9793 1,484 1,040 1,127 1,733 

7.0 and over 249 196 634 474 419 496 193 139 461 452 

Brown o.o-3.9 428 316 299 li 032 268 480 706 317 420 2,. 667 
4.0-6.9 151 319 251 632 504 447 513 157 137 441 

7.0 and over 317 384 569 358 771 505 496 328 148 221 

Ratios of numbers of fish in Section C + D to Section B 

Brook 0.0-3.9 7.0 4.3 4.6 3.1 2.3 2.2 4.3 6.5 4.9 4.0 
4.0-6.9 3.3 6.9 7.3 4.5 4.6 3.2 4o5 4.1 5.2 L6 

7.0 and over 11.3 2.1 10.2 14.8 4.3 5.2 6.0 4.6 17.1 16.1 

Brown 0.0-3.9 0.5 0.5 1.8 1.5 1.1 1.3 14.4 0.9 0.5 2.4 
4.0-6.9 1.4 2.0 0.9 2.1 1.9 3.6 1.9 3.2 2.1 1.8 

7.0 and over 1.6 2.5 3.7 1.8 3.1 2.1 2.1 3.3 2.1 1.7 

I 
~ 
VI 
I 



Table 24"--Catch per hour by anglers and total catch of trout 9 inches long or longer in Sections c + Dp 

Pigeon River9 and ratios of numbers of fish caught in Sections C + D to numbers caught in Section Bp 

1949-1959 

Brook trout· Brown trout 
Regulations,, Ratio Catch Ratio Ratio Catch Ratio 

and Number C + D per C+D Number C+D per C+D Total 
year caught B hour B caught B hour B hours 

7 inches2 15 fish 

1949 25 2o3 0.008 1.5 39 104 0.012 0.9 3.9 166 0 5 
1950 33 2.8 0.009 1.8 47 1.7 0.013 1.2 3.11571.0 

9 inches, 2 fish 
I 

1951 38 308 0.013 4.0 34 0.7 0.011 0.7 29 977.S ~ 
(1\ 

45 7.5 0.026 6.8 27 1.2 0.016 1.1 1,734.5 I 
1952 
1953 49 2o3 0.028 2.0 39 1.5 0.022 1.3 1,784.0 
1954 77 3.3 0.034 2.6 138 1.8 0.062 1.4 29239.0 

9 inches1 5 fish 

1955 55 2.9 0.022 1.3 91 3.1 0.037 1.4 2.11475.5 
1956 44 7.3 0.020 3.5 77 1.5 0.034 0.7 2,,.230.0 
1957 44 3.1 0.027 1.8 26 1.3 0.016 0.7 19630.0 

9 inches9 5 fish 
flies onlI 

1958 61 2o7 0.058 3.3 27 0.9 00026 1.2 1905000 
1959* 18 LS 0.037 206 4 0.7 0.008 1.0 487.5 

* . April 25-August 19 19590 
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The major effect of the 9-inch length restriction was to markedly decrease 

the fishing pressure (Table 24). 

The catch of brook trout per hour varied inversely with the fishing pressure 

(total hours). When the fishing pressure decreased, the catch per hour increased. 

This effect was not as apparent for brown trout. 

The conclusion is that no significant change in the trout population can be 

shown under the changes in regulation--a 9-inch size limit since 1951 plus a 

flies-only restriction since 1958. 

Ford Lake 

[Current regulations: flies only, 7 inches, 10 trout] 

During the five years while the flies-only order has been in effect on this 

lake, changes have been made in the program of stocking brook trout fingerlings. 

The size of fingerling trout available from the hatcheries for stocking has 

increased, and there has been a corresponding adjustment made in the number of 

trout planted per acre. An improvement in catch of trout per hour in the lake, 

and an increase in percentage return of hatchery fish to the angler (Table 25), 

might have been due mostly to the change in size and number of fish planted. 

The results to date on this lake are inconclusive, in so far as evaluating the 

flies-only order is concerned. 

Summary 

It appears from our records that invoking a higher size limit or a flies-only 

order had the effect of greatly reducing fishing pressure. This occurred on the 
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Table 25. --Numbers of brook trout stocked, total catch» number of planted finget'­

lings caught, and fishing pressureJ Ford Lake, Otsego CountyJ 1952-1959 

Brook trout stocked* 
Fingerlings Legal-size fish 

Year Number Average, Number Average 
length length 

(inches) (inches) 

1952 2,650 4.0 265 8.1 

1953 5,850 3.5 650 8.1 

1954 5,850 4.2 600 7 .o 

1955 5,850 4.3 300 6.7 

1956 5,850 5.7 

1957 1., 170 5.6 • 0 • • • 0 

1958 1,170 5.6 • 0 • 

1959* 0 0 Q O <) •• 0 0 •• 

Total 
catch 

613 

981 

327 

310 

202 

289 

547 

Catch from 
fingerling plants 
Total Catch per 
number hour 

269 0,39 

447 0,38 

243 0,49 

243 0.42 

202 0.48 

289 0.80 

547 1.19 

*All fingerlings were planted in the fall; legal-size fish were planted 
fall in 1952 and 1953, and in the spring in 1954 and 1955. 

** April 25-August 1. 

Total 
hou:rs 
fished 

0 0 0 0 0 

69405 

1»176,0 

494.0 

576.0 

417,5 

360.0 

460,5 

in the 
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two waters (Hunt Creek and Pigeon River) where complete creel census data were 

available before and after the special orders went into effecto The fact that 

the highest fishing pressure on the North Branch of the Au Sable occurs on the 

old fly water probably reflects the fact that this section is especially access­

ible and includes the Village of Lovells where trout fishermen tend to concentrate. 

On the North Branch of the Au Sable9 anglers are harvesting many more trout 

over 9 inches from the old fly water and many less in the new fly water, than in 

the bait water, and with the special regulations they are giving up about 2/3 of 

the numerical catch and 1/3 the weight of trout in the creelo If only the old 

fly water section of the North Branch were involved, the general picture would 

be much more favorable for the flies-only regulation. 

For all three branches of the Au Sable system (North Branch, South Branch, 

and main stream) our records indicate that there are more trout present in the 

flies-only waters, than there are in adjacent waters which are under the bait 

regulation. 

For the Boardman, Fox and Little South Branch of the Pere Marquette, we 

have no evidence that the flies-only regulation and higher size limit have had 

a significant effect on the trout populations in the stream, except for large 

brown trout in the Pere Marquette. 

On all of the test streams except Hunt Creek9 the special regulations 

include a 5-fish creel limit (rather than the state-wide 10-fish limit). Thus, 

on most of the streams, we are testing the combined effect of restrictions on 

lure, size limit and creel limito We judge that the reduced creel limit is of 

less importance than the other two restrictions, because only a small percentage 

of anglers catch more than 5 irout in a given day's trip. 
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Need for future research 

A continuation of the study on the North Branch of the Au Sable and Sections 

C and D of the Pigeon River offers the best opportunity of detecting in the near 

futurey any benefit of the flies-only regulation and a higher size limito So far 3 

the results are not very conclusiveo The old fly section of the North Branch 

holds some promise of showing an improvement in fishing as a result of the special 

regulationsJ but there is still the question of whether the greater population of 

trout in the old fly waterJ as compared to that in the adjoining bait water in 

Otsego County» is the result of the special regulationsJ or whether it might be 

attributable to the old fly water being the best trout habitat in the North 

Branch. We believe it is highly desirable to continue the present experimental 

regulations on the North Branch of the Au Sable through 1960 (as per Commission 

order now in effect)» and starting with 1961 the regulations on the North Branch 

might well be reversed, with the present old fly water above Eaman's changed to 

bait, 7-inch water9 and the present bait water in Otsego County changed to 

flies-only, 9-inch-limit watero 

It is reconnnended that the flies-only regulation and the 9-inch size limit 

be continued on Sections C and D of the Pigeon River through 1962J and that the 

flies-only order on Ford Lake (no change in size limit) also be continued th1tough 

19620 The flies-only order has been in effect on the Pigeon River for only two 

years which is not long enough to provide a good testo An extension of three 

years on Ford Lake is needed to allow for changes in the stocking program for 

this lakeo 

The five-year record for Sections Zand A of Hunt Creek under the flies-only 

regulation is sufficient to judge the quality of fishing under this ordero It is 

suggested that the flies-only order be dropped starting in 1960. Subsequent 

records will provide a further evaluation of the flies-only ordero 
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For the Boardman, Fox1 and Little South Branch of the Pere Marquette, there 

is little point in continuing the flies-only regulation and the higher size 

limits for the purpose of further researchJ unless a great deal more effort is 

put into the study of these streams than has been possible in the past, and for 

which there is no provision in the Institute's research program at the present 

timeo 

There is perhaps some logic in a continuation of the flies-only order and 

the higher size limit on the South Branch of the Au Sable3 since this is one of 

the streams where our shocker sampling indices were consistent with an increase 

in the trout population after these orders went into effecto However, there is 

no provision in the present research budget for greatly intensifying a study of 

this stream3 in the form of a creel census and population estimateso 
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Some recent information on flies-only trout streams: 

1. Trout populations and anglers' catch in North Branch 
Au Sable River. 

2. Trout populations in Main Stream Au Sable River. 

3. Anglers 1 catch on Little South Branch Pere Marquette 
River. 
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North Branch Au Sable River 

Fall trout population (1957-1959) and anglers 0 catch (1958-1960). 
All figures on per-mile-of-stream basis. 

Fall {October} EOEulation 
Water Year Brook trout Brown trout Brook Elus brown 

0-4.9" 5-6.9" 7-8.9" 9"+ 0-4.9" 5-6.9" 7-8.9" 9"+ 0-4.9" 5-6.9" 7-8.9" 9"+ 
Bait water 

Dam 2 1957 10v361 410 191 0 3,:,243 73 317 248 13y604 483 508 248 
1300 ft. 1958 4.?235 321 256 12 2Jl27 28 llO 252 6,362 349 366 264 
2.50 acres 1959 4J226 463 171 0 3)309 12 65 106 7y535 475 236 106 

Dam 3 1959 2y 425 114 202 0 1,191 76 135 253 3,616 190 337 253 
1253 ft. 
2.14 acres 

Old fly water 

Twin Bridge 1957 9J) 275 964 1,886 177 3,9 216 147 509 501 12J> 491 1,111 2,395 678 
1255 ft 0 1958 12,853 556 1)) 351 34 3,520 320 143 998 16.9 373 876 lJ 494 lJ 032 
3.25 acres '1959 83302 703 2y076 76 1,:,844 72 429 488 10,146 775 2J505 

Black Hole 1959 lJ 809 105 120 40 13 426 427 85 828 3y235 532 205 
1051 ft. 
2.06 acres 

New fly water 

Dam 4 1957 11,878 1,578 562 17 4)952 268 909 347 16,830 ly 846 lJ 471 
1280 ft 0 1958 12,774 1,569 946 33 4J 237 54 525 516 17 s 011 lJ 623 1,:, 471 
2.94 acres 1959 113 180 2,759 487 8 2J573 lJ) 338 958 359 133753 4,:,097 1)) 445 

Mary Ann 1959 5,:, 399 1,503 734 6 1, 370 312 514 150 6J 769 ly 815 17 248 
913 ft. 
1.59 acres 

Fi.shi.ng pressure in hoursJ and anglers•' catch (brook and brown trout combined); 
figures for 1960 are for first 3/4 of the season.? 

Bait water 
Dam 2 to County 
line 

Old fly water 
County line to 
Eaman 1 s 

New fly water 
Eaman's to 
Kellogg's 

Year 

1958 
1959 
1960(3/4) 

1958 
1959 
1960(3/4) 

1958 
1959 
1960(3/4) 

Hours of 
fishing 

lJ) 311 
608 
447 

lJ 143 
821 
947 

to August 12. 

Length of trout 
5 =6. 9" 7 -8. 9" 9 "+ 

2,884 
923 
314 

3.9377 
2p 891 
2»035 

lJ 680 
825 

l.9 258 

621 159 
170 72 

97 47 

1~266 312 
1:,084 121 

763 375 

630 78 
309 117 
472 207 

Legal fish 
are 

underlined 

564 

868 

364 
549 
367 

156 

Figures on sublegals caught by anglers are based on angler reports, and for fly water the reported 
sublegals are apportioned to 5-6.9 and 7-8.9 classes on the basis of results of test fishing. 
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Main Stream Au Sable Rive~ 

Trout population estimat~s, by mark-and-recapture, November, 1959 

Fish caught by shockery fin-clipped and released. Pop.= population estimate. 
N1 = fish caught first run. N2 = fish caught second run. 

N12 = marked fish caught second run. 

Type of water 

, Bait water 
At Allison's, 
Sec. 8 of 26 N, 
3 w. 
Nov. 2-3. 
1053 ft. stream 
2,37 acres 

Fly water 
At Wa Wa Sum 
Secs. 12 and 7 
of 26 NJ 2 and 
3 w. 
Nov. 9-10 
773 ft. stream 
1.7.5 acres 

Length 
group, 
inches 

2 
3 
4 
.5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16+ 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16+ 

Brook trout 

l 

1 1 

4 10 
48 68 13 
28 44 10 
19 22 5 
19 19 7 
12 13 4 
11 7 5 

3 
2. 

1 

2 

14 
251 
123 

84 
52 
39 
15 

3 
2 

Sunnnation for population estimates: 

Length 
group, 
inches 

2-4 
5-6 
7-9 

10-12 
13-14 

15+ 
Totals 

Bait water (2.37 acres) 
Brook Brown Rainbow 

1 
2 

3 

47 
1 

42 
12 

7 
3 

112 

2 

2 

Brown trout 

2 1 3 
8 11 2 44 
1 1 

5 4 l 20 
4 4 1 16 
3 2 1 6 
3 1 4 
3 l l 3 
5 2 2 5 
4 1 5 
l l 2 
1 1 2 
1 • • l 

1 1 l 
25 25 4 
56 45 20 
11 8 4 
20 19 9 
45 36 21 
40 28 12 
34 21 9 
23 21 7 
10 10 4 

7 10 2 
4 5 3 
6 5 2 
4 2 1 
3 1 l 

1 
156 
126 

22 
42 
77 
93 
79 
69 
25 
35 

7 
15 

8 
3 

jt.i,;,, bdw 
Bro«: plus brown 

2 

1 
2 

1 

1 
1 
2 

2 

1 

2 

2 
2 
2 

2 
1 

Fly water (1.75 acres) 
Brook Brown Rainbow 

388 
136 

57 
2 

583 

283 
64 

249 
129 

22 
11 

758 

4 
2 
2 
1 

9 
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Little South Branch Pere Marquette River 
(6~ 

Fishing pressure and trout in creel during first three quarters of 19• season. 

First quarter: Apr. 30-June 3. Second quarter: June 4-July 8. 
Third quarter: July 9-Aug. 12. Computed from creel census. 

Type of water 

Bait water'VY 
7" limit 
5 miles of 
stream 

Fly water 
10" limit 
5 miles of 
stream 

Quarter 
of 

season 

First 

Second 

Third 

Total 

First 

Second 

Third 

Total 

Pressure 
in 

hours 

2,252 

1,000 

795 

4,047 

362 

1,02s 

656 

2,043 

Trout in creel (all species) 
Number Pounds Average Average 

length., weight, 
inches pound 

636 

166 

1,976 

137 

431 

201 

769 

434 

184 

42 

660 

96 

297 

133 

526 

9.8 

9.0 

8.5 

9.4 

12.l 

12.0 

11.8 

12.0 

0.37 

0.29 

0.25 

0.33 

0.70 

0.69 

0.66 

0.68 

~li.ght revisions for some of the figures, from earlier compilation. 

Fish in creel were mostly brown trout plus some brook trout and a few 
rainbow trout. 

During the period April 13 to June 27, 1960, 53 000 legal-size brown trout 
and 21 500 legal-size brook trout were planted (from hatcheries) in the 
5-mile stretch of bait water, but no trout were planted in the fly water. 
Wild and hatchery trout were not differentiated in the census; in other 
words some (but an unknown number) of the trout creeled in the bait water 
were hatchery fish. 
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North Branch Au Sable River 

Fishing pressure in hours, and anglers' catch (brook and brown trout combined); 
figures for 1960 are complete for the entire trout fishing season. 

Hours of Anglers' catch 
Type of water Year fishing 5"-6.9" 7"-8.9" 9"+ 

Bait water 1958 1,311 2,884 621 159 
Dam 2 to County 1959 608 923 170 72 
line 1960 619 413 m 78 

Old fly water 1958 1,885 3,377 1,266 312 Legal fish 
County line to 1959 1,972 2,891 1,084 121 are 
Eaman's 1960 1,950 2,186 819 399 underlined 

New fly water 1958 1., 143 1_,680 630 78 
Eaman's to 1959 821 825 309 117 
Kellogg's 1960 1,191 1,613 605 228 

Figures on sublegals caught by anglers are based on angler reports, and for 
fly water the reported sublegals are apportioned to 5-6.9 and 7-8.9 classes on 
the basis of results of test fishing. 

Little South Branch Pere Marquette River 

Fishing pressure and trout in creel during each of four quarters of 1960 season. 
Computed from creel census. 

First quarter: Apr. 30-June 3. Second quarter: June 4-July 8. 
Third guarter: Juli 9-Aus. 12. Fourth guarter: Aug. 13-SeEt. 11. 

Quarter Hours Trout in creel (all SEecies} 
Type of water of of Number Pounds Av. length, Av. weight, 

season fishing inches Eound 

Bait water First 2,252 1,174 434 9.8 0.37 
7" limit Second 1,000 636 184 9.0 0.29 
5 miles of Third 795 166 42 8.5 0.25 
stream Fourth 617 287 100 9.5 0.35 

Total 4,664 2,263 760 9.4 0.34 

Fly water First 362 137 96 12.1 0.70 
10" limit Second 1,025 431 297 12.0 0.69 
5 miles of Third 656 201 133 11.8 0.66 
stream Fourth 483 265 125 10.8 0.47 

Total 2,526 1,034 651 11. 7 0.63 

Fish in creel were mostly brown trout plus some brook trout and a few rain­
bow trout. 

During the period April 13 to June 27, 1960, 5,000 legal-size brown trout and 
21 500 legal-size brook trout were planted (from hatcheries) in the 5-mile stretch 
of bait water, but no trout were planted in the fly water. Wild and hatchery trout 
were not differentiated in the census; in other words some (but an unknown number) 
of the trout creeled in the bait water were hatchery fish. 

Compiled by 
INSTITUTE FOR FISHERIES RESEARCH 
September 28, 1960 
To supplement Institute Report No. 1577 



NORTH BRANCH AU SABLE RIVER 
FISHl~.JG PRESSURE.ANGLER CATCH.AND TROUT POPULATION 
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Special regulations on trout fishing (lures limited to artificial flies, 
higher minimum size limits of 9 or 10 inches, and a_5,-trout creel limit) are 
currently in effect on sections of seven Michigan trout streams ( 55. 5 miles) 
and one trout lake ( 10. 7 acres). A list of the waters and the present restric­
tions are given in Table 1. Studies on special regulations as a trout manage­
ment tool began in 1949, when a 10-inch minimum size limit for brook trout 
was imposed on a 4. 6-mile section of the North Branch Au Sable River in 
Crawford County, following studies which indicated that, under a 7-inch size 
limit, anglers removed a high fraction of the brook trout before they spawned 
once. The flies-only regulation on this same stretch of water was added in 
1950, with the idea that no benefit from the higher size limit would accrue 
unless sublegal trout were protected from hooking mortality when caught 
with worms. Additional waters, both for testing the effects of special regula­
tions, and as a "management" procedure, have been added since 195 L At 
present_, creel census, population estimates, and related studies are.being 
made on all of these test waters, except for very limited data at More Trout, 
Inc. 

Results of studies on special regulation trout streams up to September, 
1959 were reviewed in L F. R. Report No. 1577, and results to September, 
1960 were reviewed in a supplement ( dated Sept. 6, 1960) to that report. 

During the earlier years of this study most of our information on 
abundance of trout in the streams was in the form of indices of relative 
abundance- -the number of trout taken per hour by electric shocker. During 
later years we have, for more streams, data on the actual number of fish 
present--from the mark-and-recapture method, using an electric shocker. 

Starting with 19 60, research effort on this study was increased 
considerably by the employment of three additional men, and the transfer of a 
fourth, to conduct creel census and trout population estimates on the Little 
South Branch of the Pere Marquette, the Boardman, the Main Au Sable, and 
the South Branch of the Au Sable. The creel census a~d population estimates 
on the North Branch of the Au Sable and the Pigeon River have been continued. 

Through 1959, the general conclusions have been: ( 1) Fishing pressure 
has declined on stream sections with the special regulations. This has been 
especially apparent on streams such as Hunt Creek and the Pigeon where 
special and normal waters are equally accessible. On the Au Sable system 
fishing pressure on the fly water has been relatively heavy, at least parEy 
because of long-time popularity and easy accessibility of the special water. 
( 2) On most streams the anglers' take of trout in the creel has been smaller, 
both numerically and by weight, in the fly water than in the any-lure water. 
But on some streams the weight of trout creeled on the fly water compared 
favorably with that of trout creeled on the any-lure water; this was true for 
the North Branch Au Sable and the Little South Branch of Pere Marquette 
during 1960. ( 3} Both the shocker indices of trout abundance and the population 
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Table 1. - -Trout waters under special fishing regulations, 1961 

Flies-only, 5-fish limit,:c 
Stream Section Miles Size 

N. Br. Au Sable 
Dam 2 - County line 
Eaman' s - mouth 

S. Br. Au Sable 

4. 2 
14. 9 

Deerheart Valley Rd. - 16. 1 
mouth 

Main Au Sable 
Burton's - Wakeley 8. 7 

L. S. Br. Pere Marquette 
Carlson's Br. - County 4. 7 

line 

Boardman 
Forks Forest Camp -

Scheck's Br. 

Pigeon 
Sections C and D 

E. Br. Au Gres 
At More Trout, Inc. 

Ford Lake (at Pigeon 
River Area) 

3. 9 

2. 3 

0.7 

10. 7 
acres 

limit 

911 
9 II 

10 II 

10 II 

10 II 

10 II 

9 II 

7 II 

7 II 

10-fish creel limit at More Trout, Inc. pond. 

Control water 
State-wide regulations 

Section Miles 

Co. line - Eaman' s 6. 9 

None 

Gray ling - Burton's 5. 6 

Co. line - Taylor Br. 5. 2 

Forks upstream 0. 4 
Scheck' s downstream 1. 7 

Sections A and B 2. 5 

None 

Other Pigeon R. lakes 

Total of 55. 5 miles of stream under special regulations during 1961. 
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estimates have shown that the flies-only sections of the Au Sable drainage contain 
larger fall populations of trout than do adjacent any-lure waters. On the other 
hand, shocker indices on the Boardman, Fox, and Little South Branch Pere 
Marquette did not show a greater population of trout in the flies-only water, except 
for trout larger than 10 inches in the Little South Branch Pere Marq_uette. ( 4) The 
streams are highly variable in trout populations and fishing pressure; sections of 
the same stream differtwfdely; and the effects of the special regulations m~ght be 
expected to differ among the several strearp.s. · Only in the Au Sable system, so 
far, has there been some indication of a favorable result from th~ specialregula­
tions, but with the three test streams in this system there is still the question of 
whether the high population levels and large numbers of trout in the creel are 
due to the special regulations or are the result of the flies-only waters,being the 
best trout habitats. 

In Octob.-r of 1960 the Cdtnmission approved a continuation, Bf the; special 
regulations on the Little South Branch of the Pere Marquette, and also. approved. 
a reversal of regulations on two sections of the North Branch of the Au,Sable. 
The section of stream in Otsego County, from Dam 2 to the county line, was put 
under special regulation;s for the first time; whereas the special regulations 
were discontinued on the "old fly water" from the Otsego-Crawford County 
line to Eaman 1s Landing in Crawford County. This ''reversal" ,-tvas rega:rded 
as necessary for a better evaluation of the special regulations. 

Methods during 1960 and 1961 

On the Au Sable drainage, the special waters and the companion normal 
waters ( except for the South Branch of the Au Sable, which is all fly water 
downstream from Deerheart Valley Road} are subjected to a plan:ned random 
Sfmpling to obtain estimates of total hours of angling and total catch. . Angler 
counts are made by one man from a canoe on predetermined date,s and at randomly 
selected hours and stream sections. The second man of the 2-man team contacts 
anglers to obtain information on as many angling trips as possibleJ and. picks up 
the first member who has made the counting trip. On the Boardman and Little 
South Branch of the Pere Marquette, similar censuses are made by the census 
clerk walking predetermined mile sections at randomly drawn dates and hours. 

Fall population estimates for both special and normal ( control} waters are 
made with a DC shocker. Estimates are made on two 700-foot to i388"".foot stN':arn 
sections within each type of water to obtain an average for that type of water. In 
addition, spring (pre-season) population estimates on the three parts of the North 
Branch of the Au Sable were begun in the spring of 1961. 

At the Pigeon River Trout Research Station, complete angling;.r.ecords are 
collected on the special regulation water (Sections C and Dy as well as on the 
"control" water ( Sections A ajld.:B}i. Faff pop1.;_la thm datac,for ,the tot$.'! ar~ of 
all sections are available for each year since 1'949, and spring population est:imritfs:::; 
have been made since 1960. Dr. W. C. Latta provided the data for the Pigeo11. Hi., t 1.. 
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Recent Results 

Results of a 5-year ( 1955-1959) study of a flies-only regulation on Hunt 
Creek have been written up in a separate Institute report which_will be avail­
able in the Fish Division in the near future. In this study at Hunt Creek, lures 
were restricted to flies only, but the 7-inch size limit and the 10-fish creel 
limit were retained. The flies-only regulation at Hunt Creek did not result in 
an increase in the catch or an increase in the trout population in the stream. 

For streams other than Hunt Creek, the accompanying tables give annual 
summaries of creel census and trout populations for the years 1957 to 1961 ( see 
especially Table 2). For 1961 the creel census data are for only the first half 
of the trout season. 

Other information of interest and rather directly connected with the research 
are tabulations of the population trends on the North Branch of the Au Sable 
(Table 3), and data on migration of brown trout and brook trout in the North 
Branch of the Au Sable ( Table 4). 

In Table 2, data on fall trout populations and on angling pressure and 
catch in the creel are all given on a per-mile-of- stream basis. Note especially 
that catch figures for 1961 are for the first half of the trout season 011..ly; there 
has not been time (to date) to compile. the catch figures for the second half. 
From past experience we judge that the total catch for 1961 will be about double 
that for the first half. The figures on population are averages for two sample 
sections in each type of water, The figures on pressure and catch are based 
on a census of the entire stream section. The figures are given for trout of 
two size ranges: above and below 9 inches for streams with a 9-inch size limit, 
and above and below 10 inches for streams with a 10-inch limit. 

Among the streams listed in Table 2, the Little South Branch Pere 
Marquette has mostly brown trout; the Main Au Sable has both brook and brdvm 
trout in considerable numbers plus planted rainbow trout in the any-lure section;, 
the South Branch Au Sable has "wild" brook and brown trout plus planted trout 
of all three species; and the remaining streams have both brook and brovvn 
trout in considerable numbers. 

North Branch Au Sable River --- ---~ -- --- ---
This stream has been under a sampling type of creel census since 1958. 

The normal water has had about 1 / 2 as much angling pressure as observed on 
the "old" fly water (County Line to Eaman's Landing), but about the same angling 
pressure as the "new" fly water (Eaman's Landing to Kellogg Bridge). Total 
catches (in the creel) were largest in the normal water; but the most fish larger 
than 9 inches have been harvested from the "old" fly water, and the"new" fly 
water was only slightly better than the normal water in catch of fish over 9 
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Table 2, --Fall populations, fishing pressure, and anglers' catch on six test streams, 1957 

( 58) through the first half of 1961. All figures are fish per mile and hours per :rrliile of 

stream. Under regulation, N = any-lure or normal water, S = special regulation 

Stream, section 
and 

mileage 

N. Br. Au Sable R. 
Dam 2-Co. line 

4. 2 miles 

Co. hne-Eaman's 
6, 9 miles 

Eaman's-Kellogg Br, 
8. 7 miles 

Pigeon River,l., 
Sections A. B 

2. 50 miles 

Sections C, D 
2, 31 miles 

Reg­
ula­
tion 

N 
N 
N 
s~ 
s 
s 
s 
N 

s 
s 
s 
s 

N 
N 
N 
N 

s 
s 
s 
s 

Number of fish i.n 
fall population~ 
Year 7, 0" 9"+ 

to 
8, 9 11 

1957 
1958 
1959 
1960 

508 248 
366 .. 264 
286 185 
263 338 

1957 2" 395 678 
1958 1_. 494 1 032 
1959 1, 355 716 
1960 1 026 77 2 

1957 1., 471 364 
1958 L 471 549 
1959 1 346 261 
1960 1 27 3 506 

1957 75 
1958 125 
1959 107 
1960 115 

1957 208 
1958 235 
1959 228 
1960 178 

32 
23 
19 
39 

58 
62 
39 
78 

Angling pressure in hours 
and number of trout caught 

Year Hrs, 7, O'' 9"+ Total 
per to leg~ 
mile 8. 9 11 catch 

1958 L 561 739 
1959 7 24 202 
1960 737 315 

1/2-1961 250 427 

1958 
1959 
1960 

1/2-1961 

1_ 885 1 266 
1 972 1 084 
1 960 819 
2, 054 247 

189 928 
86 288 
93 408 
47 47 

312 
121 
399 
192 

312 
121 
399 
439 

1958 L 143 630 78 78 
1959 821 309 117 117 
19lo 1 191 60 5 228 228 

1/2-1961 604 792 43 43 

1958 
1959 
1960 

l/2-1961 

1958 
1959 
1960 

1/2-1961 

928 133 
506 51. 
562 91 
406 96 

454 
262 
348 
325 

35 168 
10 61 
32 123 
29 125 

38 
11 
28 
26 

38 
11 
28 
26 

( Continued on next page) 
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Table 2., concluded. 

Stream, section Reg- Number of fish in Angling pressure in hours, 
and ula- fall population~ and number of trout caught 

mileage Eon Year 7. 0 11 10 .. 0)!+ Year Hrs. 7. O" 10. 0"+Total 
to per to legal 

9. 9 11 mile 9 • 9 II catch 

L. S. B.r. P. Marquette N 1959 1960 897 307 126 433 
Co. line-Taylor Br. N 1960 217 185 1/2-1961 913 74 157 231 

5. 2 miles 

Carlson Br. -Co. line s 1959 1960 537 181 181 
4. 2 miles s ]960 608 394 l ·2-1961 290 71 71 

Boardman R. N 1959 1960 1., 563 372 66 438 
Control water N 1960 751 203 1)2-1961 867 319 30 349 

2. 1 miles 

Forks-Scheck s Br. s 1959 1960 496 37 37 
3. 9 miles s 1960 1, 225 106 1/2-1961 228 18 18 

Main Au Sable ~ N 1959 220 110 1960 6 446 699 444 L,143 
Grayling-Burton's N 1960 365 82 l/2-1961 1 318 281 115 396 

5. 6 miles 

Burton"s-Wakeley Br. s 1959 2, 104 1, 127 1960 6,010 664 664 
8. 7 miles s 1960 2, 870 lJ 512 1_12-1961 3.493 552 552 

S. Br. Au Sable R. s 1959 1960 2., 074 253 253 
Deerheart Rd. -Downey"s s 1960 278 208 1/2-1961 842 108 108 

7. 1 miles 

Downey's-Mouth s 1959 1960 lJ 622 340 340 
9. 0 m:les s 1960 291 175 1/2~1961 808 lJO l rn 

~ Data from Pigeon River are di=::rived from complete creel ce:r1_sus recorde ar:_d popu=.atE,a 
studies on the entire stream mileage indicated. 

~ On North Branch Au Sable spec:al regulatioy-: waters, the catch of 7. 0 1'-8. 9 11 t::m.t 'Mas 

estimated from data co=.lected by experimental fishing dur,ng the 1959 trout season. 

V For 1959 and 1960 on the No:::-:-th Branch, and start:ng with 1960 on all other streams 
(Pigeon River exceptedL the fall population data are averages for t'A'O sample sections 
in each type of water ( each section 700 to 1300 feet in ie_c.gth). 
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inches. Fall populations of trout have consistently been higher in the "old 11 fly 
water, next best in the "new" fly water, lowest in the any-lure water from Dam 2 
to the county line. 

As evident in Table 2, the reversal of the regulations on the North Branch, 
starting in 1961, has caused a change in fishing pressure and catch as was to be 
expected, Pressure has about doubled on the 11old 11 fly water which was changed 
from flies-only, 9-inch to any-lure and 7-inch limit; and pressure has declined 
in the Otsego County water which was changed from any-lure to flies-only, There 
have been comparable changes in anglers' catch, except that there has not been 
the large creel harvest of 7"-9" trout in the "old 11 fly water (from the county line 
to Eaman 1 s) which was anticipated. In the Eaman 1 s to Kellogg Bridge section. 
where no regulation changes were made, and where the special regulations 
continue to apply, 1961 angling and catch appear to be running at the previously 
observed rates. 

Little South Branch Pere Marquette River 

Starting with 1960, about twice as much angling has been done on the 
normal water as on the special water. The anglers I catch of trout over 10 
inches has been about the same in the two types of water. Fr,11 populations of 
trout over 7 inches in this stream were about 2 1 / 2 times great~r per mile 
in the special regulation water. Angler access is available chi~fly at bridges 
for both waters, three in the special water, two in the normal water. 

Boardman River 

About three times as much fishing is done in the normal water as in the 
special regulation water. The catches have been significantly better in the 
normal water. The fall population of trout is highest in the normal water for 
fish larger than 10 inches, but better in the special water for 7 "-9. 9" trout. 
There is good access for anglers on both types of water. 

South Branch Au Sable River 

All the stream studied here is special water. Fishing pressure is about 
the same as on the special water of the North Branch (about 1, 800 hours/mile/ 
year). The catch appears to be slightly larger than in the North Branch, al­
though the fall populations of trout larger than 10 inches are smaller than what 
we find in the North Branch. There is good angler access on the South Bra:r:ch, 
except from Smith Bridge to the mouth. 

MainAu Sable River 

During 1960, the normal water on the Main Stream was fished at a 
slightly higher rate than the special water; the catch of trout over 10 inches 
was 50 percent higher on the special water which was enough to compensate 
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for the creel harvest of 7"-9. 9" trout in the any-lure water. During the first half 
of 1961, anglers creeled many more fish, and a much greater weight, from the 
special water. Fall population estimates indicate that the special water has 
approximately 10 times more trout per mile than are found in the normal water. 
Angler access is best in the special water for wading and bank angling. Much of 
the fishing in both waters is done from canoes and longboats. 

Pigeon River 

Special regulations, corresponding to those on the North Branch of the 
Au Sable River, have been in force on Sections C and D since 1958. Sections A 
and B (regulations: any lure, 7 inches, 5 trout) are studied as controls. Angler 
access is equally good for the four sections. Complete creel census and fall 
population data are available for each section. Fishing pressure is considerably 
less on the special water. The catch of trout over 9 inches is no better on the 
special water than on the any-lure water, and the total angler harvest in the 
creel is much less in the special water. 

In the fall populations there are about twice as many trout present in the 
special water as in the any-lure water. 

Population Trends, North Branch Au Sable River 

Population estimates on the North Branch have been made during the fall 
since 1957 and spring estimates were started in 1961 ( see Table 3). Dam 2 and 
Dam 3 are sample sites for the stream in Otsego County; Black Hole and Twin 
Bridges are sample sites in the County Line-Eaman's Landing section ("old" 
fly water) in Crawford County; and Mary Ann and Dam 4 are sites in the Eaman 1s 
Landing-Kellogg Bridge sector. The data for each of the six sites are presented 
in Table 3 to show the great variation in populations within each of the three 
"types" of water, and the great variations from year to year at each site. 

In previous reports on flies-only waters, it has been noted that there is 
a high rate of natural mortality of legal-size trout in the North Branch, in addi­
tion to the harvest of trout by anglers. The population estimates during the fall 
of 1960 and the spring of 1961, at the six sites on the North Branch, give further 
proof of this high natural mortality and show that much of it might regularly occur 
during winter (i.e., between October and April). The data suggest that for trout 
larger than 7. 0 inches, the loss amounted to 95 percent for the Dam 2-County 
Line section, 88 percent for the County Line-Eaman's section, and 85 percent 
between Eaman' s Landing and Kellogg Bridge. Fall and spring population estimates 
will be continued for the next two or three years to see if this heavy over-winter 
mortality is normal. 

Information available (but not detailed here) from spring population studies 
on the Pigeon River, Hunt Creek, and Rifle River indicate that over-winter 
(October to April) mortality ranges from 40 to 80 percent on brook trout and 
brown trout in these streams. 



Table 3. --Number of trout per mile at six sites on the North Branch Au Sable, from population estimates, fall of 1957 

through April of 1961 

Site Brook trout Brown trout Totals 
and Year Season ( size range in inches) ( size range in inches) ( size range in inches) 

length 0- 5. 0- 7.0- 9.0+ 0- 5.0- 7.0- 9.0+ 0- 5.0- 7.0- 9. 0+ 
4. 9 ,_ 6. 9 8. 9 4. 9 6. 9 8. 9 4. 9 6. 9 8.9 

Dam 2 1957 Fall 10, 361 410 191 0 3,243 73 317 248 13,604 483 508 248 
1, 300' 1958 Fall 4,235 321 256 12 2, -127 28 110 252 6,362 349 366 264 

1959 Fall 4,226 463 171 0 3,309 12 65 106 7,535 475 236 106 
1960 Fall 6,691 244 235 8 1, 514 8 73 264 8,205 252 308 272 
1961 Spring 1,226 162 4 0 73 16 0 0 1, 299 178 . 4 0 

Dam 3 1959 Fall 2,425 114 202 0 1, 191 76 135 235 3,616 190 337 25~ 
1, 253 I 1960 Fall 3,865 345 147 25 1, 920 135 72 379 5, ,7 85 480 219 404 

1961 Spring 543 189 8 0 261 164 4 46 804 353 12 46 
I 

f--' 

Black Hole 1959 Fall 1,809 105 120 40 1, 426 427 85 828 3,235 532 205 868 0 
I 

1,051' 1960 Fall 1, 566 286 191 35 2,535 472 110 532 4, 101 758 301 567 
1961 Spring 351 156 0 5 397 135 0 85 748 291 0 90 

Twin Bridge 1957 Fall 9,275 964 1,, 886 177 3, 216 147 509 501 12,491 1., 111 2,395 678 
1, 255' 1958 Fall 12,853 556 1, 351 34 3,520 320 143 998 16,373 876 1;494 1,032 

1959 Fall 8,302 703 2,076 76 1,844 72 429 488 10, 146 775 2,~05 564 
1960 Fall 22,498 897 1.436 177 2,349 84 316 800 24,847 981 1,752 977 
1961 Spring 3,296 678 202 42 299 181 13 101 3, 595 859 215 143 

Mary Ann 1959 Fall 5,399 1, 503 734 6 1,370 312 514 150 6,769 1, 815 1, 248 156 
913' 1960 Fall 6, 601 815 295 116 2, 324 156 1,609 410 8,925 971 1., 904 526 

1961 Spring 1, 526 353 52 0 636 237 29 40 2, 162 590 81 40 

Dam 4 1957 Fall 11,, 87 8 1, 578 562 17 4,, 952 268 909 347 16,830 1, 846 1, 471 364 
1, 280 I 1958 Fall 12,. 77 4 1,569 946 33 4,237 54 525 516 17,011 1,623 1, 471 549 

1959 Fall 11, 180 2,759 487 8 2,, 573 L. 338 958 359 13,753 4,097 1,, 445 367 
1960 Fall 15,298 2,, 320 1, 112 74 4,907 210 531 412 20,205 2,530 1,643 486 
1961 Spring 4,326 688 255 58 1,978 350 148 87 6,304 1, 038 403 145 
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Trout Movements io. North Branch &!. ~ River 

Between the fall of 1958 and April» 1961» a total of 1»628 brown trout and 
503 brook trout were tagged and released in the North Branch during the popula­
tion studieso Anglers have reported recapture of 87 tagged brown trout and 19 
tagged brook trout (Table 4)0 From information on locality of recovery furnished 
by the anglers, 75 percent of the brown trout were retaken at or within five miles 
of the site of tagging, and 88 percent of the brook trout were retaken at or within 
one mile of the site of taggingo Of the 106 recoveries reported by anglers» only 
5 'fish were from outside the confines of the stream covered by creel censusg 
one from Crapo Creek~ one from Big Creek, one below Kellogg Bridge 9 and two 
fromthe Main Stream of the Au Sableo 

During shocking for population studies in years following the original 
tagging, 94 of 95 recaptures were at the original site of tagging one or more 
years latero 

These records show that the amount of migration of trout out of the North 
Branch is far too small to account for the great over-winter decline of trout in 
the streamo 

Discussion 

Present special regulations on the Little South Branch Pere Marquette 
were set at the Commission meeting in October of 1960 with the stipulation that 
the need for a continuation of the order be reviewed annuallyo We believe that 
it is highly desirable that the present order be continued on this streamo On 
the various streams which have had special regulations in effect since 1949 
(or part of that time)p the results have not yet been generally conclusiveo On 
some streams where we have good records (Pigeon River and Hunt Creek), the 
regulations have not produced better trout fishingo However 9 particularly on 
the Au Sable system, there is a possibility that the higher size limit combined 
with the flies-only regulation has resulted in an increase in the trout population 
and better trout fishing in terms of a sufficiently greater catch of large trout 
to compensate for the non=harvest of smaller trouto 

From the intensive studies on the Little South Branch Pere Marquette during 
1960 and 1961, it is judged that this stream will continue to provide significant 
information on anglers 9 catch and trout population for a test of the regulationso 

The "reversal" of regulations order on the North Br,rnch Au Sable is due 
for review next yearo So far there has not been the anticipated high harvest of 
7 11 -809 11 trout in the "old" fly water, such a harvest during the first part of the 
1961 season was expected 9 based on the large number of 7 11-8.9 11 trout present 
during the 1960 fall population estimateo Rather~ it now appears 9 from the 
population estimates for the fall of 1960 and the spring of 1961, that an 
ayer-winter mortality took a large share of the fall population at the expense 
of angling during the first half of the 1961 seasono The problem we now face is 
to see if the over-winter loss can be prevented 9 and 1 if so 9 this might enhance 
any positive effects of the special regulationso 

Judging from the literature on mortality of trout 9 our best guess is that 
the high over-winter mortality of trout in the North Branch is due to predation=­
probably mostly by the mergansers but also the otter, mink and herono During 
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Table 4, - -Recovery by anglers and by electric shocker, of brook trout and 

brown trout tagged and released in the North Branch Au Sable, 1958-1961 

Numbers in parentheses are recoveries made two or more years after tagging 

Number recovered by anglers, Recoveries by 
Year Number m~les from taggi::ig s:te DC shocker 

tagged Season tagged 0-0.9 1-4,9 5 .... ') Total At Away from 
m~. m~. m~. m~. :si:e site 

Brown trout 

1958 Fall 490 14( 2, 6(1} 3 1 27 17( 6} 0 

1959 Fall 476 28( 3) 5ll} 2tl} 4 44 ~a(?' 
;:) -· 1 

1960 Fall 591 7 4 2 13 19 0 

1961 Spring 71 2 1 3 

Total 1 628 49( 5; 16l2) 7( 1) 5 87 86( 8} 1 

Brook trout 

1958 Fall 105 2 1 3 0 0 

1959 Fall 52 3 1 4 0 0 

1960 Fall 236 6 6 0 0 

1961 Spring 110 6 6 

Total 503 17 1 1 19 (J 0 
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the shocking for population estimates in April of 1961 ~any trout were taken 
which had wounds and scarso During winter and early spring of certain years 9 

mergansers are present on the North Branch in large numberso It is possible 
that if some form of control on fish predators was exercised» a higher popula­
tion of trout would be available for the anglers in the springo 

A winter census of fish predators 9 and a continuation of fall and spring 
trout population estimates on the North Branch 9 are planned for the next year 
or two» as a preliminary to experimental predator control on this stream; and 
similar studies will be made on the Pigeon Rivero Some experimental control 
work on predators is planned for East Fish Lake at the Hunt Creek Station 
where blue herons may cause a heavy mortality of planted brook trouto 
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