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TROUT STREAM INVESTIGATIONS DURING 1930

by
Jonn R. Greeley, Ass't Director g
Institute for Fisheries Research o

During July, Augzust, and September of 1930, the Institute for Fisneries Research
‘carried on a field inve;tigation of trout streams in western Michigan. The work was
done by a party of three, ecuipped with a truck for transportation, The streams which
were visited and examired lie in the Pere Marquette and Little Mamistee watersheds and
are spread over a large area, comprising parts of four counties: Lake, Newaygo, Mason
and Oceana,

The primary object of the iﬁvestigation, as planned at the beginning of the work,
was to survey streams of the Pere Marguette 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 regaréd to the species.and number of fish which
should be planted to the best utilization of the particular stream. In addition to
supnlying information about these waters, the work was expected to serve in the developw
ment of methods which could be applied to other Michigan trout streams.' The latter
opurnose, & study of methods, will be here regarded as the more imwmortant of these two
objectives.

Several associated lines of reseérch were followed as a part of the field work.
Attention was given to closed nursery streams with the purpose of learning to what
extent trout migrate out of the closed areas into the streams in which fishing is
permitted. Tagging of fish was the method qf stﬁdy gnd this wae 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 supvosed predators of trout was carried on and

2 small collection of fish-eating bird and watérsncke stomachs was made for a study

of the food contahed in them. Owing to a special apvropriation made by the Conservation
Devartment for experimental stream improvement it was vossitble to put a crew of men

on re-snagging work on the Little Manistee River and all efforts were directed to this
work during the last half of the field period., Thus, time was divided among several
investigations, so that it was not possible to complete the survey of Perc Marguette
streams and definite recommendations for stocking these waters will not at present be
made.

Both the Pere Marquette and Little Manistee rivers drain an area which is ore-
dominantlf sandy. Since lumbering days, when the pine was cut off, the land has gone
through fires which made the deforestation practically complete. At present most of the
barren areas have succeeded into scrub osk and jack pire. These stends are steadily
increasing in size with the present good fire protection and this affects the streams
in that shade conditions are improving. Shade is an importent factor in keeping stream
temperatures low. The flow of the streams is maintained by svring water, with very
little surface drainage, so that fluctuations in stream level are comparatiw ly slight
and the streams also resist drought conditions very well, The stresm bottoms are
predominantly send, which is known to bte a2 commaratively unproductive type of bottom

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

black peaty muck is predominent.
* Tageing work was continued in the fall months by Gerald MeCrimmon who marked about

two thousand trout in headwater streasms.
** Needham, Psaul, A ocuantitative study of the fish food sunoly in selected areas.

pp. 192-206, Supplement to 17th Ann. Revort N. Y. State Conservation Dept. 1928.
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Conditions for fishes are very similar in the Pere Marquette and Iittle lanistee.
There are no natural falls in either stream and the barriers which csn prevent ILake
Michigen fishes from ascending into headwaters and inhabiting them are principally
barriers of environmental conditions. Apvarently temmerature is one important factor
in preventing some of the lake fishes from living in headwater trout streams. Temperature
and other ecological factors are dombtless responsible for the succession of fish svecies
from headwaters downward. The cold, headwater creeks have a fiszh association including
trout, muddlers, severazal minnows, and the common sucker. Downstream there is a gragual
transition to a fauna which is richer in svecies, and includes many lske fishes, such as
verch and northern pike. In some caseg, as in the Pere Marguette river, the lines of
demarkation between the headwater fauna and the lower fauna are not sharp and it often
happens that an occasional northern pike may be found well upstream in the trout waters,

Historical evidence (based on observations of residents of the region) shows that
trout were not native to these streams, OGrayling were natural inhabitants of some of
these waters but are now extinet here. The establishment of brool 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 Marquette 2nd Little Manistee systems, At
present the broock trout is dominant only in certain headwaters, although a few
individuals are tsken in the main waters of both strerms. The rainbow trout is decidedly
predominant in the main waters of the Little Manistee, with both brook and brown trout
being uncommon, In the case of the lower Pere Maorouette, brown trout »rovadly pre-
dominate but with rainbows =2 close second, while brook trout are scarce.

As a basis for recommendations regarding stocking of trout streams, certain in-
formation is needed. A rather larpe smount of data has been gathered and filed away
on printed survey cards which are in use by the Institute for Pisheries hesearch. This

information comprises geographic fscts such as location of stream, economic points such

as amount of use as z fishing stream, and ecological data having a bearing on suitability



of the water for trout., Size and calculated flow of stream in cubic feet per

second, commarative rating of food and pool conditions, species and sbundance of fish
present, and water temmeratures are some of the points which are covered by routine
examination cards. These cards form a satisfactory basis for making oualitative recom-
mendations, however other methods must be devised before quantitative recommendztions
can be made.

There seem to be three fundamental questions to consider before we can rationally
make recommendations for stocking trout watere., The first two of these are much easier
to answer than the third one. The first wuestion is whether the stresm under
consideration is suitable for trout, and the second ouestion is for what species of
trout is it most suitable. These two are of a ocualitative nature =nd the field examination
cerd will go a long way toward answering these. The third question is "What intensity
of trout population will give the greatest return®. This guestion is a fundsmental
one because, until we lmow the answer to it, any development of stocking policies must
rest largely upon guesswork, We must know the optimum carrying capacity of each trout
gtream in order to understand how to proceed in regard to improvements involving stocking.
The determination of this carrying capvacity is difficult, since it involves cuantitative
work and research on growth rate. Special methods must be deviged for these points, as
they cennot be dealt with by routine survey methods.

By optimum carrying capacity of a stream, it is here meant that intensity of
population which will give the largest returns in fish of legal size (seven inches).
Perhans many versons zre of the opinion that the hest use of & stream would be ac-
complished when the stresm had as many trout zs it could supvort. Such is not the case,
however, because of the fact that trout (like many, if not all other fishes) are very
adaptable in growth rate. Under crowded conditions in nature, as well as upon in-

sufficient diet under expverimental conditions, they will undergo more or less stunting.



It is an interesting fact that poor growth rate does not always imply poor condition.

It is cuite commonly the case that fish of more or less stunting are verfectly healthy,
well-provortioned, and normal in every way except that they are smaller than they might
thave been under good growth conditions. Certain species may differ from others in resvect
to the visilble evidences of stunting but in trout of poor growth rate there is very
slight aopearance of tainness. If growth rate is vpoor, due to crowding, the "turn-overt
of trout into fish which may be caught is slow. On the other hand if growth rate is
very good, it may also be true that fish are too scarce for good fishing and it would
then be advisable to stock in order to bring up the population to 2 point of =ood
numbers as well as good growth rate, taking care ndt to coverstock. Somewhere between tie
two extremes lies the point, at vresent largely hyvothetical, which is nhere cslled
optimum carrying cavacity.

As a start on the problem, vopulation counts were made upon several streams, =nd
some of the correlations between numbers and growth rate were investigated. At vresent,
this work is in its preliminary stages, however wome interesting results were obtained.
The method which was used in determining the intensity of trout povulation in a stream
is the simple method of counting individuals in 2 typical sample. A section is chosen
which is reoresentative of other varts of the stream while at the same time being well
suited to counting work., One must be fairly sure that oractically all trout can be
caught so it is not wise to take an area full of logs, however it is necessary to select
one having average sood nabitats for trout. The selected area, wnich is best kept less
than two hundred feet for a two-man seining job, is screened both above and below
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with as little disturbance to trout as wmossible. It is then thoroughly seined, until

no more trout can be found. Fish are remyed as they are caught and are counted and

measured,

As an alternative method of counting, when screening is impractical, an 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 zet an average seine-haul figure which can be

compared with a similar average figure tzken in on unknown section (the same seine
being used in the same memner). By using the total count figure in the screened

area and the average seine haul there in a provortion involving the unknown count
figure =nd the average seine hanl in that zrez, it 1s possible to calculate a fizure
for the total count in the unknown section. This metaod prorises good results as it is
adaptable to most conditionsg, however, its accuracy should be tested in some detail.

For comparative purposes, computations based on trout counts in screened sections
were figured in trout per mile and trout per acre. It is realized that there is a large
source of error in anolying such counts on a mile or acre basis. However, if the
section chosen for the couvnt is representative of average conditions, such errors woulg
be small,

In analyzing trout stream counts it seemed advisable to make o graph of frequencies
of the various size grouvs. DPercentages of legal fish in relation to total population
were figured in each case, for comparative purposes. In the cese of rainbow trout,
samples of scales were taken from fishes representative of the ones counted, so that
the various year zroups composing the population, and varticularly the legal individuals,
could be determined.

The trout comnting which was done on the Little Manistee, is more significsnt than
other counts made, as it is the only one of the counts which was thoroughly correlated
with growth work. An area of predominantly gravel bottom was selected. Considerable
random seiningz had been nreviously done in other parts of tais stream, and it is rather
certain that the point chosen for a count was revresentative of other areas of similar
topograwhy. In a stretch of siream 126 feet long and averaging 28 feet wide, we
removed 534 trout. Of these, 480 were reinbow, 27 were brook, and 27 were brown trout.

The total population calculates on o mile basis as about 22,000 and on an acre basis



as about 6,500. For rainbows only the intensity of population would be 20,000
trout per mile,
The size-frequency groupings (chart 1) of this rainbow count of L&) fish has
two clear peaks of abundance, which may be expected to revresent two age groups.
From 2 study of 119 resinbows taken near the vlace of counting and at szbout the same
time of year (August), it is clear that this is the cese. Age determinations of
these trout were carried out by reading winter marks of the scales. On this basis,
the conclusion is justified thet of the U8B0 rainbows there were U454 fish in their
first season, 25 fish in their second season, and oné fich in the third sesson. Of
the totzl, five fish or .8% were of legal size, four being over 7 inches znd one
being over & inches. This is at the rate of 160 legal fish to the mile or 52 per acre.
It is clear that the population of rainbow trout in the Little Manistee river is
very dense. Is the intensity of population above the point of optimum carrying
cavacity? To determine this, it is necessary to study zrowth of rainbows under
comparable conditions which vary only in regard to lesser density of population. It
is hoped that this can be done in a thorougn manner 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 Mareuette, and a very few from the Big South Branch and from the
Pine River. All of these streams have a lesser population intensity then the Little
Manistee (although comparable counts nave not been made, estimates based on seining
observations sre the basis for this statement). In temverature and general conditions,
211l of the streams are similar except for the Big South Branch of the Pere Marcuette,
which is the wormest of the sreams. Comvaring the growth of second season rainbows
of the various streams, we find that 102 ILittle Manistee fish (August) gave a range
from 4 3/U to 7 5/8 inches in total length with 23.5 & over the seven inch limit; 12

Tittle South Branch fish (early August) gave a range of 5 5/8 to 8 1/8 inches with
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50% over the legal limit; 3 Big South Branch fish (July) were 8 3/&, 8 3/8, ang nine
inches in length or 1004 legal; and two Pire River fish (late July) were 7 1/2 and

9 inches or 1009 leg=l. Although comvarative growth dste here given is very scanty,
it is suvported by estimates of englers during July and August. All agree thaet the
mzjority of the Little Manistee rasinbows which are hooked are illegal fish, while
they do not estimate the vercentage of illegal fish nszarly 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 that food competition of this heavy population is a large factor in the
comparatively vpoor growth rate.

Taking food competition into account as a facter, it is interesting to study
the comparative nunbers of the two prirncival year groups represented in the Little
Manistee count. According to the figures here, there are 18 times as many first year
rairbows as there are second year ones, If the vrovortion of young rainbows was still
greater, would the number of second year fisn increase according to a proportionate
better survival chance? Or would the nunber decrease becazuse of greater food competition
of a heavier population? The latter occurrence would seem to te the more probable,

The Iittle Manistee, wnich has an exceedingly heavy run of breeding steelhead
rainbows from Lake Michigan has sn unususlly heavy trout population ond conditions there
may not be typical of the trout stresm situation in general. The figure comouted on the
basis of the count, 22,000 fish per mile revresents = count on gravel bottom, By a
method of proportionate estimate of average seine hszuls, the figure obtained for a
vredominantly sand bottom area was only one fourth of this, and if this represents a

comparable saturation point of numbers we may judge that the sand bottom section is only

one-fourth as productive as the grevel,

Two counts of brook trout vopulations in closed headwater streams are of interest



for comparisen with the reinbow ccunt in regsrd to wopulation. Both counts reflect
the non-migsratory habit of the bfook trout as in both nleces a number of adult trout
were tsken, while 211 of the rainbows counted wers juvenile fish., No age detzrminatiors
of the brook trout were made =nd 1t is not certoin whet age-grouvs made uv the
vooulations counted.

A comnt on McDuffy Zreek was made »nd 211 brook trout were removed. The
canlculated intensity of the vopulation was about 5,000 trout to the mile or 2,500
ver acre. The percent of lesal fish was 3% or 150 legnl fish ner mile (105 ver acre)
( zraph 2).

]Bqlier

tnother closed feeder stream, ¥oPuffy Zreelz, gave mich higher count of large

»
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troat. In this case, the section selected for counting was much deeper than in the
case of ¥cDuffy Oreek and hobitats for largs trout were more suitable. The calculated
intensity of the pooulation, based on 53 brook trout, was 2,300 fish ver mile or

nearly 1300 per acre. There were more‘legal trout than illegal ones here, B7 vercent
of those talen teing lezal (gravh 3); Obviously this count could not be representative
of the stream as a whole since there were less youngz fish than older ones. Jor
cormarison with other counts, the figure of legal fish ver mile would be 2850 (7H1

per acre). It is not claimed that this Ffigure would be revresentative. However, the

vpopulation count made on this stream furnishes an interesting extreme for comparison

th the others, 3Between the one extreme represented here and the other extreme

pode

w
represent ed by the Little Manistee river, we may expect to find the voint of ocotimum

caerrying capacity,
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