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In meking recommendations for the improvement of fishing, it is first necessary
to know what type of fishing is wanted, Jjust as an architect must know his clients!
preferences before designing a residence for hime. In the case of Kinne Creek,
management proposals will depend to some extent upon the preferences of the members,
Do they went fishing for brook, brown or rainbow trout or combinations of all three?
Do they want a relatively few large trout which are difficult to catch (as at
present), or a greater number of 8 td 12 inch fish? What methods of fishing are
favored: bait fishing, fly fishing during the day or fly fishing after dark?

When these questions wefe asked of Mr. Henry Idema, President of Kimmne Creek

Club, and Ir. William Loutit, they felt that the ¢lub unanimously favored fly fish-

[®N

ng, but that the membership would be divided in their preferences for species,

The present system of large ponds favors the production of a few large fish at
the expense of a larger number of smaller trout. Also, much of the present pond
system is more or less spoiled for trout due to dense masses of weeds, partial fill-
ing with sand or to the presence of large cannibal trout, pike and (in the case of
ponds sbove the railroad) perch and horned daces
Exemination of the data collected in our survey of Kinne Creek indicates

fectors in Xinne Creek which we believe are responsible for its poor production,

<

1 i s . . . .
L~ The detailed data and observstions upon which these recommendations are based
will be found in the Appendixz,
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Discussion of Possible Factors Limiting Fish Production

1, Unbalanced fish populations, Our observations duriag the spawning season

convince us that Kinne Creek contains an unusually large percentvage of big trout (at
least 100 from 14 to 184 inches). The Institute's studies of fish populations have
shown that any given stream or lake will support & limited number of lerger {ish or
e greater number of a smaller average size, Furthermore, food studies of browm
trout have shown that these large trout feed almost exclusively on fish and crayfish
and that a large percentage of the fish taken are often young troutes A few large
pike are reported in the ponds each year and are removed as quickly as possible by
the caretaker, Studies of pike in trout waters have shown them to be capable of
eating large numbers of trout up to an 8 or 10 inch size.

Yellow perch are reported to be abundan®t at times in the ponds above the rail-
road, snd horned dece up to 6 inches in length were taken in the Creelz at the head

of Austin Pond. Both of these fish compete with trout for food and will eat young

troute These competitors may well eccount for the relatively poor results obtained

from plentings of brook trout fingerlings made in the stream at the head of Austin Pond,

The system of ponds and large sheltered pools on Kimne Creek, the latter dif-
ficult or impossible to fish with & fly at present, favors the presence of large
brown trout and pike below the railroad and perch, pike and (to some extent) large
horned dace above the railroad. Drainage of these ponds and restoretion of normal
stream conditions in Ximne Creek would discourage or eliminate these undesirable
fish and result in a more nearly normal population, Neither pike nor perch can
thrive in the Typical, small, rapid trout streams such as Kinne Creek, EIliminating
the large ponds below the railroad and opening up too sheltered pools would likewise
discourage larze brown trout and pike,

1

Phe re-gstablishment of brook trout (eand rainbow) fishing below the railroad

3

would alsc be favored by <The proposed restoration of nermal streeam conditions, In

fect this mey be the only way in which brook trout can be successfully restored

o

regerdless of the size of fish planted,



2+ 3terile pond conditionse From our studies oi Leaver ponds end Ircn ine

tions of imrounded waters in various parts of the country, we have found that

new dars creste exceptionally cood fishing for & pericd of from 3 to § years follow-

ing fleoding of formerly dry land. After from 3 to § years the procuction falls
very low end avperently never recovers, so that the ponds either produce nc fish et

LY

ell or fewer than the original streem did. Apparently this cycle has occurred in

Kinne Creek--in fact, must have passed its pealt of production before 1927,

3s Deficiency in pools and sholters As descrited in the Appendix, certain

stretches of Kinne Creel need more pools end shelter if the stream is to afford
the maximum amount of fishinge. Some good work has been done by the Club in this
direction, but this work needs to be extended to meke all parts of the stream

productive,

4, Limited food supply. As shown by food studies of Kinne Creek reported

in the Appendix, food organisms for trout are below average in this stream,
Eliminating the system of ponds, installing additional deflectors to expose more
productive bottom and hauling in rocks and pgravel should improve the food supplye

5« Inadequate stoclkinge Considering the number of large trout in the lower

part of the stream and the presence of perch and the abundence of perch and large
creex chubs in and above the ponds upstreem from the railrosd, it seems doubtful

to us if the planting of 3,700 l%-Z" brook trout per year (avernoge for past 5 years)

would do ruch if anything to buila up fishing even though these fish were carefully

plented in the best vlaces on the stream. The catch records clearly show thet this
stocking has been 1neffectives Reducing the number of large, cemnibel trout end

o

corpetitive fishes end changing environmentsl conditions to favor the smeller trout

fols

coupled with planting of larger sized fish shoulc correct thise

I the orizinal streer is restored and improved, allowing grasses snd shrubs

to estallish themselves on the exposed portions of the former pond bottoms, it is

possible that refilling the ponds, say efter a 5 or 10 yesr period, would bring
on another cycle of exceptional fishing if it should be desirsble to zo bacl: to

such s systems
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I% is our opinion that good fishing for brook trout can te made stove the raila-
reced ernd that excellent fishins for breoks, brovms end reiriows can te had telow
the railroad by the fellowing plan

l, Drain ell ponds (except the pond abcve the reilrosd which presumetly can-
not te eliminated btecause of the power plent) to the lowest level vossitle, restoring
Kinne Creel to its original stream conditione Dams should be left as neerly intact
2s poscible so that they mey be refilled if this should prove desirasble,

2e Peginning at the higlway tridge above Austin Fond instell a series of de-
flectors end covers ‘o creete a2 goodly number of medium sized pools and riffles
throughout the entire stream. It shoulcd be the aim in improverment in this stream
(in contrast to public waters) to rake every pool fishable with a fly; not entirely
deveid of hazards, of course, but open enouzh so that & man of averege skill can

teke trout from every one of them when they are risinge This not only adds to the

&
pleesure of fishing, but also helps to prevent large trout from developing and taking
over choice pools. Detailed suggestions as to type anc freguency of structures
reconmended for Zimme Creek will be found in the Appendix (page X ). Following
establishment of the new stream chammel in the old pond beds, bank plentings of
shrubs which attract insects should be mades Dogwood (red osier), willow and btag
alder are recormendeds, All these shrubs may be transplanted from adjacert aress
on the Clul nroperty,

3e Deduce the number ol brown trout over 14 inches in the streamn below the
railroad by any practicable methods From our observations this rall, we telieve
that a ccrnsideratble nwaber could be seined out while the fish are on the spavning

bedss. B5et lines taited with large mirnows sheuld take & nuuber from the desper

pools. A record should be kept of the nurber end

1=

ngths of the fish so renovede.
Removal of large trout each year has lon;. been an sccepted practice on English

strearmse. The cobject is to meintein as larze a vorulation of 8-14 inch trout as

possible since This size telies & fly most readily, Trout larger than this live

._J

almost exclusively on fish end crayfish end are ususlly veken by fly efter dark



-5-
Rrown

nly Aduring the brief times hesvy mayfly snd ceddisfly "hatches" occur.
i1l Lake as there is grave denger that

N

o d in 17
ould pass throuzh the revolving screen

(o]

their way into Kinne Creek

rercved should nct

Cu

trout so
if they should spavm successfully the fry v
thus fin

trown trout would
her are absent at present) and would

here &

below 1711l Lake end thet
in the section atove the railroad (wh
brook trout restorsticne.
In 1837 plent 500 brook trout from 6-8 inches in length above the railroad
, Plenting

rlens for

interfere with
4,
the ponds and installing the stream improvement

and 500 each of brocks and rainbows from 8«10 inches helow the railroed.
2,000 3=5 inch fingerlings each year should

in 1937 should be done after draining
Thereafter plantings of
stresm stocked to capacity, provided that the large camnibal trout

recomnended,

entire

keep th
Trout for stocking purposes should be carefully inspected by a dis-
interested, competent fish culturist before being accepted to be certain that they

are controlled,

vigorous and of the size specifieds
part of the streamside cover in sections of tThe stream where it now

are healthy and
Yany of

Remove
(see also uncer 8 in Appendix.)

S5a
interferes with fly fishing.

Open up the larger pools so that they can be fished with a fly,.
these pools have logs extending over the streem above or partly beneath the water,

6
These shoulc be submerged or a section should be removed to permit floating a fly

through tTheme
Xirme Creel shoulc Te watched during the winter end fish ducks should not

A permit should be secured for the caretsker to

7o
be allowed to concentrate there,
enable bim to talke rroper steps egainst these predators,
Keer the screens in Kinme Creek, toth telow [4ll Lake and near the mouth
far as nossible, the descent
as the escape of desiratle
and perch

v

8e
the Creel:, in good operatins condition to prevent, so
shiners

lake Tish and entresnce of fish from the river as well
Creek. 2Remove as many horned dace (creek chubs),
Seinirg anc the use of wire minnow

fish from the
as possible from the stream above the railroad,.

trars are recormencded,



9e If preciticable, haul ir steres from 4 inches in dismeter upvard snd dise
tritute these in <he riffles where sand is the domninent w-me 2% present, There is

exrount of grevel and rubvle bLotton,
10, Yeintain as constant a flow o5 possible belowr

favors the establishment of weed beds in the streem and

behind the deflectors. Flushing a stream such as YVimne

ful by disturbing or smeothering fish food organismse As

£

different bottom types,

srifting sand is barren of food,

weeds over sand is gquite productive,

-

The plen outlined will te expensive during 1937 but

outlay thereafter, The stocking as recommended will

proverment bty instelling deflectors and covers should not

Subsequent stoclking and improvement maintenance shoulé no

by which food conditicns can te improved as readily as increasing

cost about §1,000,

the
the power rlent since this
of weeds and silt beds
Creek is definitely harm-

shovm by our studiles of

but even a thin growth of

should require little

The ime

cost over 31,000 additional,

t exceed {300 per year,
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The investication reporved upcn wes requested of the Institute bty the Hinne
creek club Through Ir. William Loutits All expenses comnected with it are to be

borne by the Club,
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A preliminery examination of Kinne Creek was mede July 27 and 28 by the writer
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the Institute, A second examination was mede by lir. Leonard

and ¥r. P. W. Bschmeyer on Ausust 18 and 19, The final study was conducted by

Ir. Leonard snd the writer on Wovember 7 and 8 during the brown trout spavning season,
Following is a discussion of the data collected duringz these visits. The data

gppear in cowplete form in the tables at the end of this report,

l. General description of the stream, Xinne Creek, as considered in this

report, heads in }ill Lske about in the center of Section 31, Te 18 e, Re 14 We éﬁ;@bGEJ
It flows in a general westerly direction To the Pere Marcuette River which it Jjoins
in the southeast corner of Section 34, The total length of the stream is about

3 miles. Starting as a werm, sluggish creek with sand bottom and an average width

ol

of about 10 feet, it scon becomes rapid in flow with medium gravel (and some sand)

bottom until it reaches the head of the Austin Pondes In its course to this point
it flows through a mixed second growth forest of oak, pine and hemlocke Spring
water begins to enter zbout 200 yards above the highway bridge and by the time this
bridge is reached the tewperature is suitable for trout, Soring seepoge and draine
age increase rapidly from this point to the mouth of the stream where the flow is
probably Thres times that of the stream vwhen it leaves 17111 Lake,

Finne Creek has eroded a narrow valley which increases in width as the nouth

iz approached. =REelow the railroad plentings of “hite and Jlorway pines have reached

zood size although the stream side cover is of mixed cedar, slder, willow, birch
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A revolviny screen about 200 yards from the wmouth prevents the passage of
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up or dovm and a similer, smaller scresn functioning in the same way has been o
just btelow 1111 Lalke,
Seven cams below the railroad form ronds of wvarying size and depths AboOve the

onds controlled by dams. The usper (Austin Pond) et least

railroad are two large

.

~

be drained presumably without affecting the ovneration of the Clubt's rower
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plant whick is located just below the railroad fill,

2. Temperatures (7able 1), From the hichway bridge (about 1/2 mile upstream

from the railroad) tc the mouth, the tempersture renge is suitable for brook, browvn

es of tTrout

[wh

or rainbow troute The creelk above the highway is Too warm for any spec

I—(j
Q

to inhebit during the summer mcnths and should not be planted. Starting about

200 yards sbove this bridge a series of small spring seeps and feeders ranging in

termperature from 48° to 53° enter the stream and make it suitable for trout by the

time the bridge is reached.
The Austin Pond and the pond above the railroad may warm the water to some extent,

obut if so, this warming is more than neutralized by The spring water which enters

from the head of fustin Pond to the power plent. This 1s showm ©y the water tempera-

ture et the head of Austin Pond, which was 73° et 1% noon but only 65° below the

power plant et 6 pams, which at this time of year is about tThe peak for water temperatures,
The ponds (Austin, I'orley's, stone danc, etce) rrobebly help to raise the water

terperatures in this section os the surface water st the lowest dam (with the fish

o o s . . . .
screen) wes elco 69 at 6:1L peme of the ssme day ir spite of the nmeny spring feeders
Ve . . , o I s A RS 3 fois
whick enter ot shout 48 ealcns this stretch of stresrm. TThat The terperatures of this

part of ¥inme Creek would bte vwithout the dems, 1t is immossible To sazy, but it does

not seem preheble they would be tec low for good treut growkh providi

is rell exrosed to sunlichte

Thet the dense teds of waber weed (Tlodea) in these ~onds help to keer the
L e . e, . o ., .. ~ . - A
texpereture down 1s shovm bty the Two reacings--62 et the surface necr the hesd of

the lower pond end 58° at the sanc zloce Gwen
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velcw the surface ir. & thick

zrovwbh of Elodeea,




er inr ¥Yinne Creel, but within

weter terperatures clesrly limit the trout wa
these limits {hi-lmray bridce te ncouth) the range shoulcd bte suitable for any of the
three specics of trout with or without the present systerm of pondse

evorsatls

)

3. Chericel conditions {(Teble 2), Chernicel conditions are likewise

te trout in the entire section described as havirns suitable terperatures,
The Hyirozen Ion Concentratlion or pE renses Irom 7.8-8.C showing that the
vater is decicdedly alkaline. This is well within the rauge ol good trout water,
Tiscolved oxygen is lowest in fustin Pond (647 parts per million) and highest

o

16 lowest pond, tut skhould be sufficient throughout the section suitable for trout.

-

Free carbon dioxide tested at from 445 to 2.0 parts per million which is likew-
wise favorable for trout,.

Tethyl Orange Alkalinity (bicerbonates) was from 112-144 p.pe.ms This places
Firne Creek in the class of "hard" weter streams which are considered conducive to
good growth of both fish food and troute

In general, chemical conditions are normal end fevorable to pood trout procuction
ir Kinne Creek,

»

4, Bottom corpositiones In the faster stretches of stiream, considersatle gravel

and sore larger stones up to 4 inches in diameter cre present. Hardpan (clsy) is ex
rosed in some places along the margins and in the pool tottems; end in the ponds
send 1s prcsent covered by e varying thickness of silt. While there is sufficient

gravel for spevming in 8ll perts of the stream, food production is limited by the

(4]
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eiount of shifting sente Since there is practically no bank erosion in this

b b

watershed, the send rmust te brouzht in constantly b, the springs. This is evident

in exemining The small feeders which are numerous, Ilowever, even witicut these
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orinant strear bottom would nrobatly be send ss Kinne (reel flows through
soil in wnich sand 1s the principal element, Iumerous se:rnles of the soil were taken
the stireeam ted and irn every case sexnd was fcund to be precert in larpe quan

even under Lottom which was entirely ;ravel or rocl et the surface, This indicates

—— - — —

hat rravel an< stones have ueern exnosed cnly s the water has washed The btottor end

has carried the sand dovmstream,
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Shifting sand is virtuelly berren of fish food but where it is bound together
with even 2 thin coverins of water plants, fair producticn is evident (Table 3),.
Food preduction siculd evidently‘be improved by increasin~ the amcunt of gravel
end rocl: bottom and plent beds es advised under improverents recormended. This is
especially needed between the lower stone dam and the Cartier Pond,.

5« Pools, Exclusive of the ponds, pool conditions are fairly good in Kinne

Creek. Above the Austin Pond there is only & short stretch of stream (about
200 yards) having summer tenperatures suitable for trout. Several additional pools
are needed here, Pools are fairly frequent from the power plant to the head of
cartier Pond, partly as a result of improvement work, but from here down some
additional pools and shelter are needed, The pools in Kinne Creek range from the
spall, shallow type to larze deep holes (4% feet). Lost of these pools in the
lower section are well supplied with shelter for fish--in fact a number have too
much shelter and are difiicult or impossible to fish with a fly., This is an un-
desirable condition on a private stream vhere the maximum of fishing is desired,
This type of pool is usually teken over by large brown trout which are immune to
fly fishermen and which, through cennibalistic tendencies, tend to reduce the pro-
duction of the stream,

The present system of large ponds reduces the number of pools which it is
possible to have on the streame. These ponds likewise encourage predeciocus species
es well as large cennibal trout,

6. Streamside covers, In many places the trees and brush along the stream are

too dense to permit emjoyesble and nroductive fly fishing. As in the case of too much
shelter in the pools, this condition favors larrze trcut at the expense of the sizes
whnich provide the best fly fishings This is especially true from Certier Fond to

the mouth of ¥inne (Creelz.

L

s too dense likewise reduces the food supply in three

-

[N

Streeamside cover vhich



1) Froductior of terrestrial irsects hos teen found to be ~reater vhere
the streem baniis ere partly opene

i

t 1s des

reble in Hinrme (reell in order to counter-
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2) =Zxposure to sunligh
balence the effect cf the cold svrirng weter in lcwering temperatures telow the

range for the best food production end fish growthe
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3) =xposure to sunlight promotes the growih of water plants (especially
al;ae) which are the food of the forms uvon which trout live,

7« Erosion eand siltinge Little bank erosicn occurs due to the very low flood

crest and good vegetative bauk covers It seems likely that part of the white,
shifting sand in Xinne Creel comes from the numerous spring tributaries, but part
is washed out of the mixture of sand and gravel which makes up the present strean
botiom,

8. Food supply (Table 3). A count of food orgarisms was made in Kinne Creek
on July 28 and Fovember 7, 193€., In this sempling the standerd food census method was
erployed, which consists in removing 1 sguare foot of stream bottom to a depth of
2=4 inches and enumerating snd measuring the volume, in cubic centimeters, of all
organisms found thereir, Samples of this sort were taken at 6 different points in
the stream on July 28, and at 5 points on Hovember 7, It is believed that each of
the dominant stream bottom types has been sempled.

With the exception of one sample, rather small volumes of food orgernisms were
found. It is believed, however, that this is explained at least in part b the dates
on which the samples were collected: ir late summer and fell, most food orgarisms
are just hatchins from the egy snd starting growth, In late winter and early sonring,
the total volume of food organisms should be grester then during late swmmer and fall,
although the actual nurbers of organisms may be smaller,

However, corpared with certain other lilchizan streers which heve been similsrly

studied bty the Institute, Yinne Creelr does not have e rich food surply

v, but one

slightly below average,
Past experience leads us to believe that the most important single step in en-

deavoringz to increese the food surply would be the creation of nore

(=

gravel areass,
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whether brought about by send rewovael or by actual introduction of gravel and stone.
After this, occasional thinnirg of the bank shade, as recormended in section 6 antea,
should aid production, as should streem bottom alterations procduced by stream im-
proverent devices. These changes would especielly favor meyflies and caddisflies,
whose presernt number is not so great as could be desired,

On July 28, drift net sets were made to determine whether or not meny terrestrial
insects were falling into the streams These sets captured too few insects to be
worth recording. It is almost certain that judicious thinning of banl vegetation
would result in an increase of such insects, to the benefit of the trout,

It is interesting to note in Table 3 that sandy areas tound by sparse growths

of Chara and white water buttercup produced considerable numbers of Diptere (midge

larvae). These are greatly relished by trout, and their increase is greatly to be

desired,

9« The fish populations Judging by observations during the fishing season and

during the brown trout spawming season, there is a fairly large population of brown
trout in Kinne Creek below the power plante. HNe brook trout or rainbow trout were
observed in this part of the stream by uss On November 7 we counted 50 browvm trout
nests which were being actively worked, anc estimated we saw about 150 trout from

8 to 18 inches in lengthe No nests were seen in any of the ponds; all were in rapid
water at the tail of the pools, as is characteristic of brown trout. It ié hard to
say what proportion of the total population this number represents since all spavmers
do not appear on the beds at one time. 1o estimated that at least two-thirds of the
spewners were from 14 to 184 inches. If esch nest produced only 1,000 fry and if

we sew all the nests, the to%al seeding for this 1 1/2 miles of stream would be
50,000 fry. Allowing a 55 survivel to legal size, there should be 2,500 brown trout
produced naturslly in this part of the stream for each season's fishing. We suspect
the percentage of survival is much lower than &, however, because of the nurber of

large adults and unfavoreble conditions for small trout.
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sbove the power plert only brook trout were otserved and relatively few of
these. Only one nest was seen (beneath the highway bridge)s A few good-sized brook

trout were observed near the head of the pond ebove The railroad,

()

Sculpins {Cottus) seemed fairly cormon in Fimne Creek, These little fish are
choice food of larger trout., A nurber cof suckers are present in the larger ponds
below the power plant, especially in the lowest ponde They are probably teneficlal
es voung suckers are used as food by trout and the adults do not compete sericusly
with trout for food. The large rumbers of horned dece (Semotilus) in the stream
sbove the reilroad are a menace to brook trout. Seiring revealed an sbundasnce of
these fish, many of them from 4-6 inches or larger, Trout fry and firgerlings are
readily eeten by horned dace of this size. A few pike are reported to be present
in the ponds, particularly in the lower pond near the Pere Marquette River. The
revolving fish screen below 1iill Lake probably keeps most of the undesirable lake
fish from reaching the waters below. Large nuxbers of perch fingerlings were ob-
served above this screen on July 27th.

10, Predators. A few kingfishers and herons were seen along Kinne Creek and
occasional snapping turtles are reported. The caretaker states that fish ducks
(mergansers) visit the stream each winter. Any concentration of these ducks should
be prevented, as our studies have shown them to be highly destructive te browm trout
during the winter,

11, Past stocking and catch records, The only available records of planting

in Kinne Creek were given to us by the caretaker. These covered the period from 1931
to 1936+ Brook trcut were planted exclusively during this period, the majority
being distributed above fustin Pond near the entrance of springs elthough some were

n 1931 wwhen 1,000 trout from 5«8 inches were

j-n

plexted below the reilroad. Except
stocked, the fish were fingerlings from 1 1/4 to 2 inches in length,

There is no record of planting brovm or rainbow trout in ¥inne (Creek and it is
rresumed that these ascended the stream from the Pere larquette River before a screen

-~

wes installed et the lower end of the creek, This seers a very prcbable ezplenation,



Provn trout hove m
of brools end raiabovwis.
1 are entered in the Clubt's Tegister by members and

their suests, Althrouzh nrobably not coriplete, ther douttless present a fair nicture

of fishins over tne years, Unfortunately, it is imrossible to tell from tlese
records tle amount oi time and effort required to cetch a ~iven nunber of Trout in

- -

any year since the numbter of hours fished is not given. XHowever, these records
crephically demonstrete the fluctuation of The cateh and the steadily increasing
ratic of brovms to brookse. This record, however, will be invalusble in determining
the actual results of the improvement plan proposed in this reportes

A study of the records of catch from the Fezister of the Club (Table 5) shows
that small catches were made in 1827 and 1928 as well as in the past three years,
In fact, the second lowest catch in the ten year ceriod covered by our table is in
1927+ Apperently the phenomenal catches which the older club members recall were
made longer Than 10 years ago. It would be desirsble to Imow more of the history

of fisking, an¢ tire of construc

cion of dems. From our lmowledgce of other

streams, 1t aprears lilkely To us thalt the yeers of extrenely hish catches may have
folloved immedietely after the constructicn of the large dams cn the stream,
The to%al nunber talien has decreased rapidly since 1930 in s»ite of plenting

41,000 trook trout in 1931l. It is dif'ficult to understand why a larger number of
brook trout were not telien in the years followin

The number c¢f trovm ftrout in “he catch increased from 1827 to 1933 and though

.

the total aumter of all troul taken decressed from then tc tThe present year, the Lrovms

outrunbered the brocks ever:; year from 1934 to 1938. The nercentare of the totel

N

cesch race up by the browm trout Irom 1631 to 1336 is as follows: 1297, 397, 477,

mece uy

S
(v
[=]




-IXe

later (when “hey should be lezal size) no correlation whatever is evident. The

<

1,000 Trook trout fingerlings plented in 1932 yielded 103 fish in 1934; 7,500

finzerlings stocked in 1934 resulted in a2 cetch of only 3€ trout of this species
in 1936+ lor is there any correlaticn i we allow three years between planting
and the catch record. It seems fair to conclude that planting from 1931 to 1934
inclusive zave very poor resultse Of 54,500 brool: trout stocked durin

these

o~
o

veers, only 509 (less than 17) had been caught by the end of the season of 1936,
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STREAN IVPROVELTHT STRUCTURES RECOLITIDED FOR KINITE CREEX

3 3 3 ~1 = ~am S P - +3a
Study of the natural end men-mode pools on Fimne Crech revesls the

Fal

l, Dems are of little use in lorming permanent pools because they soon

173

”S

tielly or cormrletely fill with sand due to the solt bottom present end the

.
P

arcunt of sand constantly in motlone

2. Deflectors in the form of lors partly or comsletely across the siream

(netural or placed there for the pursose) whether pertially or entirely submerged
and stumps hesve formed effective pools and shelter due fo the digging =action of

shoble ar

e

the current on the soft bottome Such prols are permenent and If made

@

oI the type recommendeds

The following *types (as illustrated in Bulletin llo. 1, lethods for the In=-

———

provement of i“ichigan Trout Stresms) are recommended:

Pigure Loe 3 (pe 30) Poulder winge. If rocks from 50 pounds upward can be se=

©

mele excellent deflectors

Q
o
=
(]
ol
-
(&
O
=
)_l
jan
D
H
-
=
o
"3
‘@

, 2re natural in appesrance, harbor

food and are favored by troute They should be carefully built, chinked vith smalle
stone snd well banked with gravel on the upstresm sides a5 the water can Le kept

at a fairly ccnstant level in Kinne {reek becsouse of the dam at the power plant

fewr Inches above the hizh water mark %o nrevent destruction of wead and silt beds

leaving on opening about 3 feet wride (Ffor inre
) 3 o - . h 1 AR I
currsnt end rssults in e lons, dean hole ahb the



lso be well banked with cravel on “he upshbresm side. Stakes should be cut off
e level ¢f “he Zopn lop and sod or moss such a3 found on nz2tural logs along or

pertly submerged in ~he stream should the deflector to rive tThe

structure a natural a-pearance. Lany vartly webterlozred trees or loss are presen

in Kinne Creek and by judicious re-arrangement can be made to do effective vorke

Underpass deflectors (as described on pe. 34) are very effective in Kinne Creek.

1 of the finest natural pools on the streem have been formed by trees which

Sever

o

have fallen across the stream and are partly submerzed. Hovever, these defleclors
should either be submerged at least six irnches or should extend only part way across

the stream in order to be properly fishable,
1 S J

Covers

Siell stumps can be staked dowvm (es has been done very effectively in several
nlaces in Xinme Creek) to form shelter and to scour small holes for troute These
can be used most efficiently at the dowmstream end of deflectors or at the edge of

the head of =2 shallow pool lackiag in cover. (See Plate II,

In several nlaces bend covers (Pir. 13, pe 37) cen be added to improve exist-

in

pools which are open end lack cover or in commection with deflectors to be

o

installed. IHowever, it is better to embed the ends of the lovs in the bank rather
L., R . ] N n 1 - L
than <o wire them “ogether as & raft,

In many vnlaces one or more lors can be arranred to form e banl cover (such ss
ich

Figure 14, if placed toward the head of a nool, will tend to deepen

L

it by the action of The current bensathe This T re has been used effectively in

several slaces in Yinne Creek,



Table 1, Kinne Creek Temperatures, 1936,

Location

Lower dam near mouth
" n L] ”

Lower dam

Head of lower pond
1 1)) " 1))

in Elodea
bed 20" deep
Lower stone dan

Morley Spring opposite clubhouse
1)) " L ”

Surface of pond above railroad
Surface of Mill Lake

Bridge below Mill Lake

100 yards below spring

At fish screen L/4 mile below
Mill Lake

1/2 mile below Mill Lake
At sand trap
At site of old screen

lst spring seep 200 yards below
old screen site

Center of Kinne Creek, 50 yards
below entrance of seep

At road bridge

Spring below road bridge near
head of Austin Pond

Kinne Creek opposite spring

Date

7/27
7/27
11/7
7/28
7/28

7/27

7/27
7/27
7/27

7/27

7/27
7/27
7/27

7/27
7/27

7/217

7/27

7/27

7/2%

Air

76 ¢ 0°
76 ¢0°

3340°

7645

76 ¢0°
79 ¢0°
[ X N J

81,0°

81,0°
[ X N ]
e 8

Water Time
5745° 10 a.m,
69,0° 6:15 peme
43,0° 12 noon
6240° 2 pele
5540° 2 peme
58,0° 10:30 2.m,
48,5° 3 Delle
6940° 6 peme
67.0o 12 noon
78 ,0° 1:30 pem,
79 ¢5° 1:15 pem,
7340° 1:45 pems
7840° 2 pele
7740° 2:30 peme
77.0° 3 peme
7745° 3:15 peme
53 40° 3:30 Delle
7540° 3:30 pelle
74,0° 3:45 pale
48,0° 4 pum,
73.0° 12 noon
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Table 2, Chemical Analyses of Kinne Creek
(Wingleton Club) o
August 18, 1936, 6 pems, Clear, Air Temp. 30 T,

By Re W. Eschmeyer

Pond, 75 feet above revolving screen:

o0 tempe =-----==-n--m 60475° F.
C0p ===-=—m=mscsvaccannx 9.0
Mele 8lke =wmmmccccena- 144 ,0
Phe 8lke wmemmcemmmcaaaa 0.0
Oz -------------------- 8.0
PH =memmccmccrccecnec—a 8.0
Morley's Spring  August 19, 6:15 a.m., cloudy.
(near) o

Air temperature amw-- == 64,5 Fo
Hzo " —————— 5745
002 --------------- - 7.0
M.O. alk. ------------ -112.0
PH 8lke =wmcccmmcccana— 0.0

02 ------ MEmmmemmSEs——- 7.5
pH ----------------- —— 7.3

Austin Pond (above ReRe) August 19, 10:30 a.m., cloudy.

Air tenperature -w-w-e 75¢5°F s

Hy0 " ——emme 6340
COg =mmmmmmmmcm—————— 445
MeDe 81Ke =mmmmmmm—mm-m 115.0
phe 2lke =emmmcc—m———— 0.0
0p mm—mm——memmm—————- 6475



R

The stresm improvenent worxz done for the _lub vy Lr. Zullman arppears Lo be

solidly constructed and effective, IZovever, a ;rcet deal more of thils work is
needed to bring the carrying capacity of the stream to its hishest level,

Vinen the existing dams have beew renoved and the s

sream nas cut dovm to its
normel level throngh deposits of sand end silt in the ponds, it i1s surcested that
the writers cruise the stream with Xr. Pullman (or whoever will be in charge of the
improvement work) and stalte out the work needed, making a plan for the improvement
0 the entire sections “Wori should then bezin at Zhe upper end and nroceed dovm-

stream,

A. S. Hazzard,
and

fmﬁ’
« ¥s Leonard, isst, Tirector,in Charpge of
Fish Pood Supply studies
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Table 3, Food Production of Various Bottom Types in Kinne Creek

(Bach Sample One Square Foot of Bottom) Showing Numbers,
and Volume of Organisms in Cubic Centimeters

By Je We Leonard

T r

ll

Locality
of
Sample

shrimp

(worms)
(sneils & clams)
(creyfish &
egaloptera
(alderflies)
(meyflies)
donete
(dragonflies)
(stoneflies)
(beetles)
(caddisflies)
(true flies)

cubic centimet-
ers

Annelida
lollusca
Ephemeroptera
Plecopters
Coleoptera
Trichoptera
Diptera

Total volume in

[t
1

0

it

| Crustacesa

|

b

NO o 1! \ Vold Noe

Noef{Vol, VolaliNoe

<
o}
=
L
<
[o]
=
=
o
L4

NO o

D

L
(o)
.

g
Just below lower dame Fine
gravel § claye. Rapid cur
rent, 8-10" deep. 110,06
Just below above. Sand bar ﬁ
with sparse white water

buttercups loderate current),
2" deepe 132 10430 | 28 0,20 37 1 0405 2} trejl 11|0,05(136{0625 || 0485
Head of lower ponde Dense
Elodea over 8-10" of silt,
Current slowi;SO" deeps. 100|075 12{15,20¥ 2 (0,0 2| tre 21 tre 228{0,3E 16.§5;//
Near above, Sparse Llodea
& white waler buttercup
over orranic debris & i
silte Curremt slow, 24" :
deeps Silt layer 6-8"deep 15 04101 4 {04,006 610400 11 | treff 1 | tre 1] trelf 4]0.05]443]0,56 0.803/
Sparse growth of Chara W 1 -
over sand, Water 8" deep 1} trefl 2 {0410 # 410,10 |} 0,20

1y 28, 1936

Juls

Austin Fond, mdge of . I B ™ -
Tloden bed over silt 3%
Jdeep. water 15" decpe

No current, 40,7009 |0454 5 tre H1 | tre 1} tr. 118 10,60 || 1.75
5 [Just below bridge above | -
ZAkailroad. Fine gravel &
~jsand, Swift current 6"
“ Kdeep. 6 P13 53 10.10 1810413] 470,05 {L71]1.,00} 15 }0.01 || 1,22
S #s above., Sparse white
2ater buttercup over fine
Ppravel 4+ sonds Swift cure QV/
Skert, 6" deep. H-1 10 1} tre 43 1041C |} 1]0410] 161 trel 3610,03 || 680,20 6910452 |] 1,00V _
Yorth of clubhouse. Moder=- i J |
ate gravel over sande Cure |
rent swift, 4" deep. |
Sample teken 18" from ’ |
north edge of stream, 5| tre 1} tr 341 0440)F 2] 1,50f) 63]041 7 3 5 45
Just below above, Fine : . >~ 20f 7211010414710, TOU11610,65 Jetd
gravel ¢ sand, Swift cur-
1"
rent, 4" deep. 7] 0,05 ﬂ 8] 0,03 71 0.07 35/ 0,031 6110,10)] 7910,13}f 80] 0,43 0.84é//
Composed of 1 crayfish 4ee 15,00 cc.
11 freshwater shrimp .es 0420 cco NOTE: A 6th sample taken on July 28 in pure send
Contained 4 Corixids (water boatmen), too small to measure contained no food organisms whatever,
7" 1 14 114 " " " 1" 1t

" 1 Turbellarian (Flat worm) "o " "

LA

n 1 ”" 1" " ”" " 1n t



1227

1933

1234

1935

VI
avle 4. %ecords of fish nlanting in Finne (reek

Zrom Tint Tullmen, Caretaker

1,000 3rook Trous finseriings 1 1/4"-2" (“orthville)

= OOO i A i) " 14
o

To trout planted

5,000 Rreolr Trout finserlings 1 1/4-2" (Tortuville)

Table 5. The (atche From: 3Register of Minme Creclk Club

Rrooks BRrowms Tainbow

. e

104 20 37

120 33 36

378 34 32

497 69 55

(combined)

331 71 89 44

. 328 241 45
238 284 22

103 138 18

72 138 14

36 45 3

274

c4
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