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PIGEON RIVER AREA, FROM THE STANDPOINT OF FISH AND

FISHING

This Report is the contribution of the Institute for Fisheries Research toward
the formalation of plans for the maximum develooment and public utilitzation of the
Pigeon River area. It sketches the work already done by the Ins;titute in the ares,
treats in outline the condition of the trout waters and embo‘dies brief susggestions
for future work. These sugcestions are divided, as nas been requested for all plans,
into those proposed far (1) this year: (2) first five years, and (2) ofter first five
years.

The great fishery asset of the area is trout. The sfream conditions ond sug~
gestions for their improvement will therefore be given primary consideration in tris
Revort. O'che.r items will, however, be fird¢ mentioned.

1, STUDIES COF UNDERGROUND WATER, STREAM FLOW AND TEMPERATURE

These interrelated subjects are pernzps not of: sufficient critical immortance
to warrant their extensive study from the flsh aspect alone. We understand that
attention will be given to these subjects on account of their immortance to other
Divisions, It is one of the flve vpoints of the waole scheme that work may te
vlanned for that will be advantageous to m§re than one unit. We believe it imvortant
that a corsideration of ground water, stream flow and stream temperature be undertaken

by the Institute. The fact thst such work has a bearing on fish problems is one

reason why such investigations should be made.
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The Institute suggests:

(1) That, during the course of the study of ground waters, their terperatures
be taken,

(2) That a stream-flow greieing station be maintained thie year and for the first
five years on the Pigeon River at Headquarters, and that readings be taken as often as
the hydrologist tainks necessary to zive a »icture of seasonal and annual variationsr.

We would suppose it desirable to have weekly maximum snd minimuim readings.

(3) That a maximum-minimim thermometer be maintained in the eurrent at Headquarters,
and that weekly readings be taken. The thermometer would need to be enclosed in = small
metal cage. It could be hung from the bridge and hamled up for the readings on some
definite day of each week. The sooner the temmerature records could be started the
better, and they should be contimued for at least two years, vreferasbly through the
whole "first five years”.

The datg on stream flow and temveratures will be of importance in r eference to!

(1) The possibilities of esteblishing a successful rearing station along the
river.

| (2) Tae nroblems connected with the abundance and condition of the trout in .
the stream.

(3) The study of the relation between rainfall, ground water, stream flow and
stream temveratures.

(4) The vossibilities of oredicting ahead good and bad years for trout, es;_:e;:ially .
brook frout. This is an imoortant opossibllity, which may have importance to the fish

management vossibilities of the state as a whole.

2. LAXE SURVEYS AND DEVELOPMENT

The only surveys previously made on the lakes of the area are a few preliminary
examinations by Metzelaar and Lsnglols, and one Institute Survey of Lost Lake, made as

en examole of a good brook trout lake without inlet or outlet.
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Qtsezo County

Big Pizeon River - CQorwith Two.

1928~ 4,500 Brook trout 6 mo. old.

Pigeon River and tributaries. - Corwith Twp.

1931 4,900 Brook trout 7 mo. old =nd 5,000 Brook trout & mo. old.

1929- 4,500 Brook trout 7 mo. old and 300 Brook trout yearlings.

A number of the streams of the area, and of the same water systems, have been
examined by Department field vparties. The cards for these are on file at lansing and

Ann Ardbor.

The improvement of the Pigeon River as a trout fishing stream was begun in the
summer of 1931, The Game Division allotted the sum of $250,000 for improvement of
pool and shelter conditions. ($243.26 was expended, of which $12.26 was cost of
materisls and $231.00 was labor costs) The Ipnstitute took charge of the vlanning and
directing of the work and made a preliminary survey of trout stream conditions there.
Findings are given in several reports (a list of these is avvended) and detalls will
not be given here, except as they affect tentative plans for further work.

The survey work of 1931 included cruising of the main stream of the Plgeon River
from the Lansing Club dam to a point north of the south line of Cheboygan County. The
stream was examined with the vurpose of locating materials and places for the imorovement
work. Biological examinations were made at several points and rec@rds were made of the
relative numbers agd sizes of trou:t and other fish present at several points, parasite
1nfestation in the trout, food and shelter conditions. Exeminations were made at
several noints sbove and below tire Pigeon Torest. Temverature readings on not days
were made at a number of points over a wide range of stream milezge.

The imorovement wérk was undertaken nrimarily as a special droject to test the affects
of flooding (see Report‘No. 116). The work was so planned, however, as. to help nool and
shelter conditions on the main stream. Iong areas of poor fishing water existed (and

sti1l do exist). The aim of the work was to change shallow, wide, and snelterless vlaces
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into habitats suitable for large trout. Deep pools were made and shelter was wrovided.
At the aame time, exposure to warming was decreassed, wherewer possible by restriction
of the stream into a narrow, deeo channel and deflection of the current %oward available
shade.

The cost, mer vool-imorovement device was $3.29 2nd the cost of improving one mile
of stream in poor original condition was avoroximately $21K.

A check of the result of seversl month's of exposufe to forces of the stream was
made during December 2nd a notable increase of depth in the pools was found to have taicen
place from the effect of the stream current whiich had been accelerated by the deflecting
devices. A further check of the effect and lasting dqualities of the work was made
during Aoril. The work has, so far, resisted tie forces of the stream in a very en-
couraging manner. Pfactically no damage to the work resulted from the experimental
flooding of September 1931 or from subsequent stream action.

As a result of the 1931 brief studies, the following facts can be steted about the -
Pigeon River as a trout stream:

(1) The stream is very cold at the headwaters and becomes nrogressively warmer to-
ward the mouth, where it is not considered a trout stream.

(2) Werming of the stream within the apvroximate limits of the Pigeon River Forest
is quite consigerable. Tempmeratures on a hot day, immediately below the Lansing Club dam

were six degrees cooler than temveratures several miles below, at the Forest Head-
quart ers.

(3)VThere are many poor sections of stream, on the State Forest, which are without
good pools and are badly exvosed to werming by the sun. One of the poorest sections is

|

that immedaitely below the Lansing Club dam. Others occur belowy interspersed with

comoaratively good sections.
(1) The major part of the stream which was examined was bordered by trees or brush

but shade was considered poor over most of-the area. Most parts of the stream are too
wide to be adequately shaded by low brush.

(S) Like most trout streams which are mot very cold, the stream has a heavy
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population of minnows, suckers and other stream fish. Although these fish serve as
food for large trout they undoubtedly utilize much of the insect food i*at smell trout
feed upon.

(6) A rather large vovulation of brook trout was found at several voints on the
State Forest. Brook trout outnmumbered rcinbows but the latter species aversged larger
in size. Brook trout in the summer extend downstream to a point north of the south line
of Cheboygan County. Rainbow trout extend farther downstream (one svecimen taken at town
of Afton) below the State Forest boundary.

(7) The brook trout are heavily parasitized by a black spot parasite (encysted
frematode worm) but conditions indicate that the poor average growth of trook trout and
light average weight of these fish is not due to this parasite, wrich does not ordinarily
cause any notable effect on the health of the fish.

(8) The Pigeon River is fished rather heavily. It oroduced only fair catches last
year as compared to catches which have been made in previous years (statement based upon’
opinions exoressed by persons familiar with the streem over a period of some yemrs).

(9) The season of 19%1 and that of 1930 were unusually warm years. Tempmeratures
of stresms in the zeneral region were umisually high and this is a vrobable reason why
summer fishing on the Pigeon, Black and other was not up to the average of more normal

years.
The Black River was studied in 1930 and 1931, varticularly in connection with the
imorovement project carried on by the Black River Ranch. T;mperature readings on a
hot day were taken at several places reporesentative of the greater part of tue stream
course. As a comparison with the Pigeon River, a number of stotements are here given
for the Black River®
(1) Extreme headwaters were not examined in these yars. The stream becomes rather
warm even as far upstream as the Ponemsh Club (maximum r eading of 73?), becomes o few

. )
degrees warmer below tze Beaver Dam Club (reading of 75 on same date) and appears to

hold at about the same temnerature over many miles (zame reading on Black Mver Ranch

and below at the Clark bridge).
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(2) Warming of the stream within the avproximate limits of the Pizeon River Forest -
is apparently inconsiderzble. The tempersture avvears to stay about the same for many
miles (judzing by the few readings taken).

(3) There are.many poor sections on the Black River although nome were noted which
were as poor in trout pools end as dangerously exposed to warming as tlie poorest of the
Pigeon River sections. However, improvements of varts of the Black would be desirable,
both as a means of making betber fishing pools and decreasing sun exposure.

(4) Parts of the Black River examined were mostly bordered by trees or brush}
shade conditions were good in some places but poor at other places.

(5) Little seining has been done on theMlack River. The seining done on the East
Branch of the Black indicated a rather large population of minnows, suckers and other
prdbable competitérs of trout. A number of ling, a svecles lgrge enough to feed upon
trout, occur there (as also in the main stream).

(5) Brook trout are present in the Black and East Branch. Counts on the latter
stream indicated that the abundance of trout was less than on the Pigeon. The averzge
size was grester on the East Branch than on the Pigeon. No réinboé trout were found on
‘the Black River or its tributary.

(7) The same blackespot parasite was found in trout from the Black and East Branch
as that found in the Pigeon River trout. The percentage of infestztion was much lower
in the Black. The general condition of the Black River trout which were examined was
better than that of the aversge Pigeon River trout. No thin trout were ween from the
Black or East Branch ( a large nunber of fish seen from the latter stream) and even
individuals carrying a number of the black parasites were in good condition of body

weight.

(8) The Black River is fished rather heavily, producing only moderate catches during

the past season.

B. Plans for future work.

The plans submitted for future work on the trout streams of the Pigeon River
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and Black River drainages as a part of the Plgeon River Project will be divided, as
has been suggested for all plans, into (a) this year, (b) first five years, ang (c)
after first five years. Suggestions are divisitle into (1) Burvey work, such as can be
done by a pvarty of two men; (2) Btockinz of streams, as a result of the Survey, and

(3) Improvement work, which would necessitate a considersble item of 1sbor,

(a) Ihis year (1932).

(1) Surveys.~The most urgent need is for a more complete survey of the waters con-
cerned. The entire stream should be looked over with the vurpose of determining
physiography, temwerature conditions, food, shelter, end spawning ground conditions.
Tributaries should be similarly studied. At least two weeks durinz hot weather should

be allowed for a survey which will have as its purpose the development of plans.

Detailed study of the trout pomulation at several points should be made, and an addi-
tional two weeks, as a minlmum, could profitzbly be svent in more extensive studies of
numbers of trout and other fish present, parasites, predators etc. A special problem ié
the voor conditions, mentioned previcusly, of the Pigeon River brook trout.

The survey should include a follow-upn study of the improvements that have been
made. Permanence, effect in digsing pools, and any changes in the work caunsed by the
force of the water are being studled as a part of the improvement experiment (Mr.
Parzwell has made a check-up durins Decerber and another during April). During tie sume
mer, record of the effect of the improvement work on actual fishing conditions is
greatly desired., The survey sh»ruld also include a detailed listing of imorovements
~needed, and of material available for their construction.

The forester and other local Department men can contribute to the nroject by

keeping a supply of Creel census cards at hand, and making these out for every fisher-

man encountered on the stream. This could be the most lmoortant method of checking the

snccess of the trout work in the area.

The survey should also yleld, tefore fall, a definite planting budget for the

entire project, and for the stream systems sbove the project area.
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(2) St—oé:‘xclng;- It is recommended that this plsnting budget be followed out in the
fall of 1929} 'i(.'nasofar‘ as fingerling or older fish may be snecified.

(3) Imorovement.— On the tasis of last year'!s work, it is considered advisable
to contimie impnrovement of the main Pigeon River using methods similar to those used
last year. Since the section of stream just below the Lansing Cludb dam is particularly
poor 1n pools and is so exposed as to cause serious warming of the stream, it is sug-
zested that plans for improvement of this section bte develoved first. If tempersture
can be held down in this section an improvement of the waters below will be brought
about. Continuation of pool-improvement work, from the dam dovmstream, will make better
fishing water in the very poor parts of the stream below the dam. Along with this
imorovement, narrowing of stream widths and deflectlon of the stream into shady vlaces

czn be brougzht sbout. This will bte the first step in improving temperature conditions

the entire length of the Pigeon within the project area.

(b) First five years.

(1) Surveys.-d yearl\ylz check should be made of the summer temperature conditions,
through the area, of catches of fish (by cree‘: census pards and seining records) and
changes in fish population (by means of seining). It is very desirable to locate what
areas ore used by the trout of these waters as spawning vlaces. Some field work durimg
the brook trout snawning season (October~Decenber) would be valuable and a check-over of
rainbow trout spawning vlaces during Aoril would also be désirable. Studies of the
growth rate of the trout shou}d be made so that information will be avallable to szuilde
proper aﬁminis;ration of the trout waters. Combined with trout counts, growth-rate
studies should develov accurate informetion beering on stocking recommendations. It is
imoortant to find out what nunber of trout per 'mile of stream will result in the best
fishing. Studies of trout imigration, to be carried on by means of tagging, should give
important results varticularly in respect to possible migration of brook trout into
spawning places. Studies of the migrztion of rainbows are very important-how many

reinbows stay in the stream until mature and how many descend into Mullet Lake are un-

known points which should be ascertained. Studies of predators should have a vlace
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in the vrogram. Study of the black-spot varasite of brook trout, with svecial
reference to possible control measures is important since the pa.raéite mekes the fish
unpopular with many anglers.

The survedy should include study of the permanence, effect, and best methods of
stream imrovement, of the sort which has been done or of other tyves which may be
tried.

(29 Stocking.— It is recommended that the original planting budget be contimued each
vear, exceot as modified by the accumilated experience.

(3) Improvement.~The main Pizeon River, and parts of the Black River, should be
improved by a contimuation of the present work, i.e., improving pool conditions and
decreasing exposure to warming.

The exact mileage of stream which 1s in need of improvemrent has not been ascertained.
It will be important to do this of course, iIn the near future. I+ we assume that ten
mlles of stream of the Pigeon River need this tyoe of improvement the cost will run
close to $2000. If at least $500 can be spent each season on this phase of the work
this can be completed in four years. If a gang of men is to be hired for the special
purpose of this work, as was done last yéa:r, it 1s economical (althbugh not essential)
to nut at least that amount of money into the work at any one season to reduce. loss of
time in hiring and bréaking in the men.

Desirable develooments of stream management wlll involve the better utilization of
existing shade (the weighting down of growing brush so as to force tais to growzzﬁz
water should be tried). In a few areas, experimental'planting of shade should be
profitably tried. Imorovement of svawning grounds for brook trout in spring-water
areas may possibly orove of bemefit in the Black River or Pigeon River.

Accommanying the development of better fishing areas, it will be desirable to meoke
some sections of the stream more accessible to fishermen than they now are.

The program might well include, besides an extensive improvement of the Pigeon

River and parts of the Black River, plans for the intensive imnrovement of certaln aress
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as experimental and demonstrational areas. It will be of great value to determine
Just how much irmrovement is practicaljper mile of stream. The Pigeon would be a ;ood
stream on which to make this test.

Nothing has been done to imorove tributary streams and these may be productive
material with which to work, Plans for work on such streams, and a consideration of the

desirability of closure of feeder streams is »ossibly desirable.

(c) After first five years. ,

(1) Surveys.— Yearly records of conditions and catches would be desirzble. After
general surveys have been completed, spvecial problems can receive a larger amount of
attention., Studies of the efficlency of improvement methods would be important,

(2) stocking.— To be conginued.

(2) Improvement.—Following a five-year period, the improvement of the sream by the
methods in use at present will probably have been completed, although further work may
' prove desirable as the result »f the studles made. A small expenditure every few years
will presumably be called for to replace such improvements as are destroyed by floods,
etce Effect of nlanting znd other slower means of modifying conditions should be noted.

It will be possible, we hove to perfect the method for the management of the waters
of tuae Project area so that the best fishing that the waters are capable of suoplying
can be enjoyed. Thus the recreational value of the area will be increased. Moreover,
the records of a long-continued study of the me&thods, practicability, and effects of
a project of this nature will te valuable as a sound basis for simllar develovments of
other areas.

Information regerding the Pigeon River snd Black River, in reference to trout
stresm matters, may be found in the followingz Institute revorts:

No. 34. Report on Investigation of streams at Black River Ranch, Montmoreney

County.

¥o. 70. The black spots on brpok trout at tue Fontinalis Club, Vanderbilt, Michigan,

(The same infestation has been found in‘the Pigeon River.)



No. 87. Second report on investiagtions of trout streams, Black River Ranch,
Montmorency Gounty (June, July 1921). (This report should supvlement No. 2% in resvect
to temmerature inclusions).

No. 107. Temmerature conditions on the Pigeon and Black Rivers (Cheboyzan, Otsego,
and Montmorency Counties).

¥o. 116, Experimental trout-stream improvement work on the Pigeon River in 1931,

This revort was prepared by John R. Greeley and Carl L..Hubbs.

INSTITUTE FOR FISHERIES RESEARCH
-

arl L. Hubbs,
Director.
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April 23,
SUPFLEMENT TO REPORT NUMBER 137
PLANS SUGCESTED ¥OR THE DEVELOPMENT AND MANAGEMENT OF THE
PIGEON RIVER AREA, FROM THE STANDPOINT OF FISE AND
FISHING

On April 19, 1932, the following suggestion regarding the Pigeon River Project
was received from Mr. Fred A. Westerman, Department of Conservation, Lansing, Michigan:

#Sinee our conference at your office last week regarding the Pigeon River By ject,
I have been thinking about ways and means of securinz information regarding the
productivity of the stream. :

#We seem to be in agreement that accurate and definite information is needed and I
take it from our discussion that Dr. Greeley and you tiink that ovportunities are
presented here for stream improvememnt. Wroat We are most interested in is vhat kind of
management will yleld the largest mumber of fish in the sportsman'!s creel., We all
realize the difficulty of securing on accurate census of the fish povulation in any
stream, particularly where conditions are best suited for trout.

%It occurs to me that a plam might be worked out whereby we would hope to secure
the united cooperation of the sportsman who use this stream. What I have in mind is
the possibility of setting up arbitrary sections of the stream and undertzke to secure
complete reports of the number of fish teken throughout the season in the respective
sections, and such other information as is asked for on the creel census card. This
would be contimed over a period of vears with the expectatlon that stream improvements
would be carried on in one or more of these sections, while some others would be left
in their present condition. Planting could of course Be done as conditlons would seem
to demand or as your investigations would reveal as desirable, or necessary.

"Receptacles for depositing creel census cards could be provided at several places
glong the streéeam with provision for supplying cards in the same manner. It would, of
course mean #ome local advertlsing and the cooperstlon of the caretzer., The success
of the plan would denend ruch on the degree of complete cooneration that we might

secure.

BT believe that this might be initiated with comparatively little exvense and
should be started soon in order to get returns for the current season. I welcome your
criticisms and suggestions - also your ideas as to the sections where such patrols

might be esteblished.

"1t would occur to me that the portion of the stream in Otsego County below the
north line of Section 20 in Township 22 N., R. 1 W., could be split up into two or
three such gzones with possibly the addition of another zone dovn-stream -~ or that

might be added later after the success of the plan was definitely determined. The
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reason for suggesting the portion of the stream in Otsego County is that the headquarters
are established in this area and it would seem to hold the best possibilities for trout
fishing.¥

We quite agree with these statements 'and suggestions regarding the advisability
of obtalning actual catch records of trout from the Pigeon River project area. In our
Report we only went 60 far as ®o sugcest that the forest and dther state officials of
the area 8o everrything vossible to build up a large return of creel census cards from
the area. We did not zo to logical 1limit you suggest merely Tecause we saw no means
which appeared pradtical to obigin reasonably comwlete returne.

It is of course possible that following stream improvement: the catch per hour
might go up a good deal faster in orovortion than the increase in fish population.
Tais would follow from the increased ease of catching the fish congregated sbout the
more desirable habitats created in the stream.

4

It would certainly be desirable to start records of catch at the beginning of %he

oresent season, in areas to be immroved later as well as in control areas to be left
unimproved. The dividion of the stream into numbered sections would be %ery desirable.
This should be dore in reference to recognizable landmarks ond in reference to future
plans for imorovement. Probably signs of good readsble size would be in order, reading

on one slide, say:

i YOU ARE NOW ENTERING STREAM SECTION 3 AND LEAVING SECTION 4

EXPERIMENTAL IMPROVEMENT PIGEON RIVER

s !
Make out sevarate creel sensus card for each section fished. , |

Supoly tlank cards [(Kotice regarding Put £i1led out
in this bhox work and map to zo cards in this box
here

DEPARTMENT OF CONSERVATION

Tae notice below might read somewhat as follows, in bold letters:

ATTERNTION ANGLERS: The Devartment of Conservation is undertgking to

imorove fishing in this river by stocking and by stream imorovement. MTae

experience lecrned here will be valuable in building up the fish supply !
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everywhere, A complete récord of fish canght in this stream is needed to check
results, Your cooveration is requested.
PLEASE TILL OUT A SEPARATE CREET, CENSUS CARD FOR EVERY STREAM SECTION FISHED«
Indicate section fished on uvver ri:ht corner of card. TFTill out cerd whetier any

fish are caught or not. Thanlk you.
DEPARTVENT OF CONSERVATION.'

SEX AP ON OPPOSITE SIDE OF SIGW

On the reverse side, the sign might read:

You are now entering
8TREAM SECTION L
and leaving SECTION 3

READ OTHER SIOE

conault Uabt o wathod
On this side the »nroject area map could be placed (un&er-—g,;i-aee-?), with all stream

sections marked clearly in colored pencil and with a conspicous statement and:ta?row
pointing out: YOU: ARE NOW HERE.

Small metal mail boxes as used on residences would provide suitable containers for
blank cards and for those filled out.

Since the Fish Division seems to think the idea practical, we join in sugsesting
it be carried out, or at least given a good trial. Full publicity th,{?iu,g,h the whole
state press, and through the local press would be desirable, plus instructions to 211
state emnloyees to Xeep the public informed and to fill ocut cards whenever they meet
someone who has not done so already. Dividng the sections at tridges or other points
of easy access to the stream would insure t.'nat most anzlers would be acquainted with
the request from the start of their fishing-also that they would have a nlace to
deposit threir census cards on leaving the stream.

In order to determine what vrovortion of returns are mede we would suggest that

on several test dars through the year a corrplete check Be made on the days fishing
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of all persons leaving or camped in the area.

Sugcested sections for creel census returns Pigeon River.

1. Part of stream from Lansing Club dam to first road bridze below (in sec.
20 of T22 N R 1 W).
2. Prom bridge to first one of the improvement devices (in sec. 17, same
townshivp).
2. From first of imorovements to last one of improvement devices (above the
ford).
4. From last of inmfjpovements in this region to the ford.
5. From the ford to the bridge at headquarters.,
6. Prom this bridge to first one of improvement devices in the sendy section of
the river in sec. 9 (same township).
7o From first of improvements to last of improvements in this part of the river,
g, From last of improvements in t:1s strip to first of improvements of the third
imoroved resgion (near county line).
9., From first of these immrovement devices to last of them.
10. From Yast of these to the road in sec. 28 >f T332 NR 1 W.
11, From this road to the road in sec. 17 of same township.
12. Prom this road to the r;ad north line of sec. 8 (same township.)
13, Prom this road to the next road, on north line of sec. 5 (same township.)

14, Prom this road to northwest boundary of Pigeon Forest, in sec. W of T jh N

R1w.

This listing has been made from the map of the Plgeon River project. Severzl
pasts of the river which have not been surveye@ by the Institute varty are unfamiliar
to us and we are mot sure that all voints are easily accessible by the road shown 6n
the map., There would te no objection to changing certain of the designated sectiors
in order to meke them limited by points of sreater accessibility.

However, it is important to keep each of the three improved varts of the river

(designated as sections 2, 6 and 8) as o numbered erea. It is also imvortent to have
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the unimproved areas numbered, but the exact limits of each of these do not need to
be made exactly as designated in the listing. However, it is important to divide the
river, in the oroject area, into a number of sinort sections. The limits of these, as
far as possidle, should be easily accessiblé points, by whicn fishermen enter and
leave the stream.

In the event that 1t may not be vossible to set up all of the necesscry stations
for census cards in time for this year's fishing season it will be most important to
concentrate on those in the three improved =reas, tozether with several check areas of
unimproved varts of the river mear the Forest Headquarters. The lower part of the
\

L /
stream (sections § to 1% of the 1list) is of less immediate concern.

This subvlement vrevared by John R. Greeley snd Qarl L. Hubbs.
INSTITUTE FCR FISHERIES RESEARCH

ﬁuﬂ. Nacbt—.

L. Hubbs,
Director.



