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During July, August, end September of 1930, the Institute for Fisheries Research 

carried on a field investigation of trout streams in western Michigan. The work was 

done by a party of three, equipped with a trQck for transportation. The streams which 

were visited and examined lie in the Pere Marquette and Little Manistee watersheds and 

are spread over a large area, comprising parts of four counties: Lake, Newaygo, Mason 

and. Oceana. 

The primary object of tr:e investigation, as planned at the beginning of foe work, 

was to survey streams of the Pere Marquette system in order to develop plans for stocking 

these waters. Each stream was to be classified on the basis of field studies so 

that recommendations could be made in regard to the species and number of fish which 

should be plro1ted to the best utilization of the :particular stream. In add.ition to 

supnlying i11.fo:rmation about these waters, the work was expected to serve in the develop.. 

ment of methods w':1ich could be applied to otber Michigan trout streams. T;he latter 

purpose, a. study of met ho di,, wi 11 be here regarded as the more i!'ITf)ortant of these two 

ob.jectives. 

Several associated. lines of research were followed as a part of the field work • 

.Attention was given to closed nursery streams with the purpose of learnir..g to what 

extent trout migTate out of the closed a.re~,,s into the streams in w'.::ich fishing is 

permitted. Tagging of fish was the method. of study ~a this was done in several closed. 

streams as well as in some open ones, about two hundred. fish being tagged during the 
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summer.* Collecting of certain supuosed preda.tors of trout was carried on and 

a small collection of fish-eating bird and watersneJre stomachs was made for a stua_y 

of the food OJ ntc1bed in them. Owing to a special a;p1'.lropriation !TIP.de by the Conservation 

Deua:rtrnent for experimenta.l stream improvement it was !JOSsible to put a crew of rnen 

on re-snagging work on the Little Manistee River and all efforts were d.irected to this 

work during tbe last half of the field period. Thus, time was divided among several 

investigations, so that it was not possible to complete the survey of Pere Marquette 

streams and definite recomnendations for stocking these waters will not at present be 

made. 

Both the Pere Marquette and Little Msnistee rivers drain an area which is -pre

dominantl;ct sandy. Since lumbering days, when the pine was cut off, the 1e..nd has gone 

through fires which made the deforestation practically complete. At present most of the 

barren arees have succeeded into scrub oak and jack pine. These st2nds are steadily 

increasing in size with the :presant good fire protection and this affects the streams 

in thst shade conditions are improving. Shade is an irr.portant factor in keeping strec,m 

temper2.tures low. The flow of tne streams is maintained by spring water, with very 

little surface drainage, so that fluctuations in strea..'11 level are comparatively slight 

a.'11d the streams also resist drought conditions very well. The strepm bottoms are 

predominrmtly sr:,.nd, which is known to be a comoaratively unproc1uctive type of bottom 

for trout food.** However, there are large gravel are~s as well as swamp areas where 

black peaty muck is predominant. 

* Tagging work wr-s continued in tr..e fall months by (}erald McCrimrrDn who marked about 
two thousand trout in headwater streams. 
** need.ham, Poul. A q_uantita.tive study of tne fish food su1_:1-:)ly in selected areas. 
pp. 192-206, Supplement to 17th A..'11n. Re1Jort 1J. Y. State Conserv2.tion Dept. 1928. 
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Conditions for :f'ishe£ are very similar in the Pere rfa.rauette and little l.Tanistee. 

There are no nEttural falls in either stream 2nd tne ba.rriers which ccm prevent Lake 

Michi:9;0n fishes from ascending in.to headwaters a.nd inhabiting them are principally 

barriers of environmentl",l conditions. Apnarently tempera.ture is one irr:portant factor 

in preventing some of the lake fishes from livine in headwr-i.ter trout streams. Temperature 

and other ecological factors are donbtless responsible for the succession of fish s~ecies 

from headwaters downwal'd.. The cold, headwater creeks have a :fish association including 

trout, rm1ddlers, several minnows, ano the common sucker. Downstream there is a c~adual 

transition to a fauna which is richer in species, and includes 1J1-PJ1Y la.ke fishes, such as 

perch and nortl1ern pike. In some cases, as in the Pere !-fa.rquet te river, the lines of 

dema.rkation between the headwater fauna and the lower fr~una 2,re not sharp and it often 

happens that an occasional northern pike may be found well u:9stream in the trout waters. 

Historical evidence (based on observations of residents of the region) shows that 

trout were not native to these stre2.Jns. Grayling \Vere natural inhabitants of some of 

these waters but are now extinct here. Tbe establishment of brook trout, which took 

place well before 1900, was followed by stocking of the brown and. rainbow trouts and all 

three species are now found within the Pere Marouette ~..nd Little Manistee sJrstems. At 

present the brook trout is dominant only in certain headwaters, aJ. thoug;h a few 

indivicluals are taken in the main waters of both strenms. The rro. nbow trout is decidedly 

predomin:=mt in the main waters of the Little Manistee, with both brook 2nd brown trout 

being uncommon. In the case of the lower Pere }Jc,rouette, brown trout nro'oably -pre

dominate but with rainbows a. close second, while brook trout are scarce. 

As a basis for recormnendatrions regarding stocking of trout strea.ms, certain in

formation is needed. A rather lar1-~e amount of data ha.s been gathered and filed awp~ 

on printed survey cards which are in use by the Institute for Fisheries Research. This 

inform8 .tion comprises geographic facts such as location of stream, economic points such 

as amount of use as a fishing stream, and ecological dat2 having a bero1ing on suitability 



of the water for trru t. Si,r,e and calculated f1ow of stream in cubic feet per 

second, corrroa.rative rating of food. 2.na -pool conditions, snecies ana. abundP.nce of fish 

present, and water temperatures are some of the points which 2,re covered by routine 

examination cards. These c<1rds form a satisfactory oasis for m!'lking qualitntive recom-

mendations, however other methods rrust be d.evised before quantitative recommendations 

c:c>.n be made. 

There seem to be three fundamental auestions to consider before we can rationally 

make recommehde.tions for stocking trout waters. The first two of t'nese are much easier 

to 2.nswer than the third one. TL"le first question is whether the stre2,m under 

consideration is su.itable for trout, and the second question is for what species of 

trout is it most suitable. These two are o:f a. qualitative nature e.nd. the field examination 

CcJ'.'d wi 11 go a. long vie,y toward answering thet>e. The third question is 11 What intensity 

of trout :population will give the greatest return11 • This question is a fundrimental 

one "because, unt i1 we know the answer to it, :my development of stocking policies must 

rest largely upon guesswork. We must know the optirr:um cc-trrying ca:paci ty of each trout 

stream in order to understc1.'1d how to proceec:1 in regard to improvements involving stocking. 

The determination of this carrying capacity is difficult., since it involves quantitative 

work a.nd rese;circh on ,:n-owth rate. Special methods must be devised. for these points, as 

they crmnot be deci1t with by routine survey methods. 

By opti:num carrying CEipacity of e. stream, it is here meant that intensity of 

-population which will give the largest returns in fish of legal size ( seven inches). 

:Perhaus meny uersons 2re of the oninion th,r:t the best use of Et streRln would "be ac

complished when the stre9m had as many trout as it could supuort. Such is not the case, 

however, because of the fact that trout (lE~e many, if not 211 other fishes) are very 

adaptable in growth rate. Under crmvded conditions in nature, as well 2.s upon in

sufficient diet under experin:entnl conditions, they will undergo more or less stunting. 
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It is an interestinr, · fact that poor growth r2.te does not e.lw2.ys imply poor condition. 

It is ouite commonly the c~.se that fislc. of more or less stunting are perfectly }1ealthy, 

well-proportioned, and norrna.1 in every way except th.-..t they are smaller t,1en they might 

hrwe been under good growth conrli tions. Cert2in species illc"lY differ from others in respect 

to the visible evideYices of stunting but in trout of poor growth rate there is very 

slight an9earance of tl1inness. If growt?'c rate is 1Joor, due to crowding, the Hturn-over" 

of trout into fish which may be ce.ught is slow. On the other b:md if p·owth re.te is 

very good, it ma.y also be true that fish are too scarce for good fishing and it would 

then be aa_vis2ble to stock in order to bring up the population to a point of ~ood 

numbers as well as good gTowth rate, taking care nett to overstock. Somewhere between tlP

two extremes lies the point, at nresent largely hypotheticol, which is here called. 

optimum carrying cana.ci ty·. 

As a start or1 the problem, population counts were made upon several streams, ~nd 

some of the correlations between nurribers encl growth rate were investigated. At :nresent, 

this work is in its preliminary sts,.ges, however wome interesting results were obta.inec. 

The method which \'7P.S used in d_eterrnining the intensity of trout population in a stre2m 

is the simple method of countin,0~ ina.ividuals i!l a typical sample. A section is chosen 

w:-~ich is reoresentative of other narts of the strer:m while at L'le same time being well 

suited to cotmting work. One must be fairly sure that oracticolly all trout c~m be 

caught so it is not wise to take an are2- full of logs, however it is '."lecessary to select 

or.e having average 5oocl 11abi tats for trout. The selected aree., whic:i.1 is 'best kept less 

than two b.undred feet for a two-man sei.ninf; job, is screened both above and below 

with as little disturbance to trout as ~,ossible. It is then thorm .. 1.ghly seined, until 

no more trout c:c,n be found. Fish a.re remCYed as they are caught and are counted and 

measured. 

As an alternativ-e method of countin,g, when screening is impr2"ctical, a.n estimate 
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method is devised. By taking the average of about twenty-five seine hauls in a 

screened area it is possible to ,:,;et a:n average seine-haul figure r,hi ch crm be 

compared with a simil2x average figure t2ken in nn unknown section (the san1e seine 

being used in the same manner). By using the total count figure in the screened 

area and the avera~e seine haul there i-:i. a pro port ion involvi:'lf_::: the unknown count 

-figure 2nd the average seine haul in that are&., it is possible to calculate a figure 

for the :total cou::-it in t}1e unknown section. This mefood prorr.ises gocd results as it is 

adaptable to most conditions, ho,vever, its accuracy should be tested in some detai 1. 

For comoarativ e purposes, computations based on trout counts in screened sections 

were figured in trout per mile and trout per acre. It is realized that t}1er·e is a large 

source of error in ®'!)lying such counts on a mile or acre basis. However, if the 

section chosen for the count is representative of n.vere/','e conditions, snch errors \'7oula 

be Sl'llcri,ll. 

In analyzing trout stream counts it seemed advisable to make 2. gra-ph of frequencies 

of the various size groups. Percentages of legal fish in relation to total no:puletion 

were figured in ea.ch case, for comparative purposes. In the c;,se of r~dnbow trout, 

samples of sc21es 1<rere taken from fishes representative of the ones counted, so that 

the v3rious yer3r gToups composing the population, end particularly the legal individuals, 

could be determined. 

The trout counting which was done on the Little Manistee, is more significant tha.YJ. 

other counts ma.de, as it is the only one of the counts which was thoroughly correlated 

1"l'ith growth work. An area of predominantly gravel bottom was selected. Considerable 

rnndorm seininp; had been nreviously done in other parts of t~1is streaJn, and it is rather 

certrd::i that tt.e point chosen for a count was representative of other areas of similar 

topogrEP hy. In a stretch of stream 126 feet long and a.veraging 28 feet wide, we 

r~moved 534 trout. Of these, L!-80 were ra.inbow, 27 were brook, and 27 were brown trout. 

The total population calculates on a mile basis as about 22,000 and on an acre basis 
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as about 6,500. For rainbows onl,r the intensity of population would be 20,000 

trout per mile. 

The size-frequency groupings (chart 1) of this rainbow count of 480 fish has 

two clear peaks of abundnnce, which may be expected to represent two age groups. 

From a studJ' of 119 rei nbows taken neAr the place of counting a..-r1.d at about the same 

time of yero:" (August), it is cleAr that t::.is is t'he case. Age c.eterminations of 

these trout WeJre ce.rried out by reading winter marks of the sceles. On t·l:1iw basis, 

the conclusion is ,justified thPt of the 430 rpinbows there were 454 fish in their 

first seoson, 25 fish in their second season, and one fish in the third sepson. Of 

the tot el, five fish or • 3""b we:re of legal size, four being over 7 inches r:.ncl one 

being over 8 inches. This is et the rate of 160 legal fish to the rr.ile or 52 per acre. 

It is clep.r that the population of rainbow trout in the Little J. 1Rnistee river is 

very dense. Is the intensity of population a.bove tr.e point of optimum carrying 

canacity? To determine this, it is necessnry to skdy growth of rainbows under 

comparable conditions which vary only in regard to lesser d.ensi ty of population. It 

is hopec. thet this con be done in 2. thorow:;·n m,-mner in the future. At present, the 

only comparisons which are at hand are based on a dozen rainbows from the Little South 

Branch of the Pere lfarquette, and a very few from the Big South Branch 2nd from the 

Pine River. All of these streams have a les,,er population intensit,ir th2n the Little 

Manistee (although comparable counts 1.1a.ve not been l!lE'cde • estimates based on seining 

observotions are the basis for this statement). In temperature and generc1l conditions, 

all of the streams are similar except for the Big South Er2nch of the Pere Mtll'quette, 

which is the warmest of the s:;rearns. Conmarint; the growth of second season r2i nbows 

of the various streams, we find thnt 102 Little Manistee fish (August) gave a range 

from 4 3/4 to 7 5/S inches in total length with 23. 5 '.:S over the seven inch limit; 12 

Little South Branch fish (early August) gave a range of 5 5/8 to S 1/8 inches with 
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505i over the legal limit; 3 Big South Branch fish (July) ,'Vere S 3/c, 8 3/8, and. nine 

inches in J.ength or 10o1o legal; aria two Pir:.e River fish (late July) were 7 1/2 and 

9 inches or 100:S leg:?l. Although comparative growth a.a.t2 here given is very scanty, 

it is sunported by estimates of rmglers during July gnd August. All agree the.t the 

me.Jori ty of the Little Manistee ra.inbows which ;:,...re hooked are illegal fish, while 

they do not estimate the percentage of illegal fish n2.arl:,, so high in these other 

streams. 

Since it is known that trout of the sizes involved in the Little Manistee count 

of 480 fish, fish mostly under 7 inches, feed upon the same type of food it seems 

probable tb:>.t food COmt:)etition of this ne2.vy population is a large factor in the 

comparatively poor growth rate. 

T2king food competition into account as a factor, it is intere~tin;.; to study 

the comparative nunibers of the two prir..cipal year groups represented in the Little 

Manistee count. According to the figures here, t~riere are lS times as many first year 

raiinbows e.s there a.re second year ones. If the :proportion of young rainbows was still 

grec1.ter, would the number of second year fir:n increase according to a -proportionate 

better survival chence? Or ,-rould the number decrease because of F,Teater food competition 

of a heavier ponulation? The lAtter occurrence would seem to re the more probable. 

The Little M:mistee, which has an exceedingly heavy run of breeding steelhe2d 

ra.inbows from Lake ~,~icb.tgrtn :,as on unusur>l1y heavy trout population ona. conditions there 

may not be typical of the trout stre2m situation in genere1. The figure computed on the 

basis of the count, 22,000 fish per mile re-presents P count on t::ravel bottom, By a 

method of nro-portionate estimate of :werage seine hauls, the figure obtained for r,_ 

predominantly send bottom area w~s only one fourth of this, and if this represents a 

corrrp::irable satur2tion point of' numbers we m0y judge that the sand bottom section is only 

one-fourth as prod'.lctive as the gr2v0,l. 

Two counts of brook trout :populations in closecl headwater strer::.rns are of interest 
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for cown:c>.rison with the rr:dnbow count in ref(.srd to nopulation. Both cmnts reflect 

the non-mi{;rr>..tory habit of tl:e brook trout as in both n1eces p number of adult trout 

were boken, while o.11 of the rainbows cour.ted were: juvenile fish. l'Jo 2.ge c1et,:rrninatiorn 

of the brook trout were made ,<?no it is not certnin whE•t age-grouns made U1) the 

nouula.t ions coun tea. 

A connt on McDuffy 'Jreek w::~s made 0nd 211 brook trout were !'emoved. The 

celcule.ted intensity of tte no'tlulA.tion was about 5,000 trout to the mile or 3,500 

ner acre. The pe:rcent of J.e~2.1 fish was 3% or 150 1e:e:e1 fish uer mile (105 ner acre) 

( ,c__;rnnh 2) • 
:BC\ h ~r 

Another closed feeder stream, Mc:fla.ffy '.)reek, gave a rruch hj_r;her C'.)unt of large 

troo t. In this c;:o.se, the section selected for counting was "1\J.Ch clee"9er than in the 

ca,se ,J-f: UcDuffy Creek 2nd habitats for large trout \vere more sui ki'ble. 1rhe calculated 

intensity of the population, based on 53 brook trout, was 2,300 fi,:,h uer mile or 

nearly 1300 -per acre. There were more legal trout than illeg8.l ones here, 57 -oercent 

of those t2.'cen bein,z leg~l (graph 3). Obviously this count cou1d not be representc,tive 

of the stream as e. whole since ti,ere were less youw; fish th:m old.er ones. :b,or 

conparison v,Hh ot":1er counts, the fi.gure of legal fish -per :dle vrnulc:t be 285') (71n 

ner 2cre). I.t is not claimed that tt:is figure would be re1'resent2.tive. Howeve-:r, the 

uo:oulation count made on t'.'J.is strer,:n furnishes 2n ir1terestinf: extreme for corrmarison 

with the others. :Between the one extreme re-presented here and the other extreme 

represented by the Little Vi:mistee river, we may expect to find the -point of optimum 

carrying capacity. 
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qrq_p~ I, 
Size-frequency graph for Rainbow 'Trout. Littl•:; M.anistee River. 
August 15, 1930. Based on 480 trout. 
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Size-frequency graph for Brook Trout. TfoDuffy Creek. 
July 30, 1930. Based on 211 trout • 
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Gn'.lr.n 3. 
Size-freq~ency graph for Brook Trout. 
August 4, 1930, Based on 53 trout. 
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