
A. S. HAZZARD 
DIRECTOR 

Original: Fish Division 
cc: Mr. Loutit (2) 

Er. Ruhl 

INSTITUTE FOR FISHERIES RESEARCH 

DIVISION OF FISHERIES 

MICHIGAN DEPARTMENT OF CONSERVATION 

COOPERATING WITH THE 

UNIVERSITY OF MICHIGAN 

February 5, 1937 

REPORT lJO. 399 

AF Hf\TEST IGAT IOH OF KIN1m GREEK 'iiITH 

RECOI.:J:·ifilillAT IONS FOR IEPROVIlTG THE FISEnrcJ-' 

ADDRESS 
UNIVERSITY MUSEUMS 
ANN ARBOR, MICHIGAN 

In making recommendations for the improvcnent of fishing., it is first necessary 

to know what type of fishing; is wanted., just as an architect must know his clients' 

preferences before designing a residence for him. In the case of Kinne Creek, 

management proposals will depend to some extent upon the preferences o~ the members. 

Do they wa.nt fishing for brook., brown or rainbow trout or combinations of all three? 

Do they wa..."lt a relatively few large trout which are difficult to catch (as at 

present), or a greater number of 8 to 12 inch fish? What methods of fishing are 

favored: bait fishing,., fly fishing during the day or fly fishing after dark? 

When these questions were asked of :Mr. Henry Idema., President of Kinne Creek 

Club., and i:r. William Loutit, they felt that the Club unanimously favored fly fish­

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

The present system of ls.rge ponds favors the production of a few large fish at 

the expense of a larger mur1ber 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 ca11nibal trout., pike and (in the case of 

ponds aboYe the railroad) perch a.ncl horned dace. 

Exrunination of the data collected in our survey of Kinne Creek indicates 

factors in Kinn0 Creek which we believe are responsible for its poor production. 

v The detailed data a:id observe.tions upon w:,ich these recommendations are based 
¼~11 be found in the Appendix. 



Discussion of Possible Factors Limiting Fish Production 

1. Unbalaz1ced fish population. our observations durinc the spawnini; season 

convince us that Kinne Creek contains a..'1 unusually lc..rge percentage of big; trout ( at 

least 100 from 14 to 18+ inches). The Instituters studies of fish populations have 

shown that any given stream. or lake will support a limited number of larzer fish or 

a /treater number of a smaller average size. F'urther:more, food studies of brown 

trout have shovm that these large trout feed almost exclusively on fish a..TJ.d crayfish 

and that a large percentage of the fish ta.ken are often young trout. A fmv large 

pike are reported in the ponds each year a.'ld are reT:1oved as quickly as possible by 

the caretaker. studies of pike in trout waters have shown them to be capable of 

eating large ttUlllbers of trout up to an 8 or 10 inch size. 

Yellovr perch are reported to be abundant at times in the ponds above the rail­

road, and horned dace unto 6 inches in length were taken in the creel: at the head 

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

trout. These cor.1.petitors may well account for the relatively poor results obtained 

from plantin;;:s of brook trout fingerlings made in the strerun at the head of .Austin Pond. 

The system of ponds and large sheltered pools on Kinne creek, the latter dif­

ficult or impossible to fish with a fly at present, favors the presence of large 

brovm trout a.."11.d pike below the railroad, a..rJ.d perch, pike a..,d (to some extent) large 

horned dace above the railroad. Drainage of these ponQs ac~d restoration of norm.al 

stream conditions in Kinne Creek would discourage or eliminate these undesirable 

fish and result in a :more nearly nonnal population. :Jeither pike nor perch can 

thrive in the typical, small, rapid trout stre~~s suet as Kinne Creek. Eliminating 

the large ponds below the railroad 8-11.d openL1g up too sheltered pools nould likewise 

discourar;e large brorm trout Et,--id pike. 

Tie re-establishment of brook trout ( and rainbow) fishin~ below the railroad 

-would also be favored by ":he proposed restoration of normal strea'ril conditions. In 

fact this ma;;, be the only vray in nhich broo}: trout can be success::'ully restored 

regardless of the size of fish planted. 
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2 ~· ·1 ..J .,.J_. • .:,-;:;eri e po:1.u cono11.,2ons. ?roL our stuo.ies of 'Leaver :ponds e.nCJ. frorr. in-

vestig:ations of im, ounded waters in varioi.:.s parts o:~ '.~he cou::tr~-, vrn have found. that 

nevi do.r:.s create e:,ccpt::.onally f_'Oocl fishins for &. period of from 3 to 5 years follon-

ing floodin;; of forr::erly dry land. After from 3 to 5 years the production falls 

very lo-.r er.d a::parently never reco~,ers, so ' ,. ..L -c1:i.a v the ponds either produce no fish at 

all or fm,er than the original strerur. did. Apparer..tly this c:rcle has occu::-red in 

Kin...'1e C:reek--in fe.ct, must have passed its peak of production before 1927. 

3. J;eficier'.:..c.Y in pools a116_ shGlter. _'l..s clescriled in the Appendix, certain 

stretches of Kinne creek need nore pools e.nd shelter if the strerun is to afford 

the :r:1aximum rur:ount of fishing. Sor.:e i::ood work h0s been done by the Club in ttis 

direction, but this work needs to be extended to make all parts of the stream 

productive. 

4. Li:mited food supply. p_s shown by food st1J.Cl::.es of Kinne Creek reported 

in the .Appendix., food orga...>iis:ms for trout e.re telow avera.i:;e in this strerun. 

Eliminating the system of ponds, installing add.itional deflectors to expose :more 

productive bottom and hauling in rocks and e;ravel should improve the food supply. 

5. Inadequate stocl~ing. Considering the number of large trout in the lovrnr 

part of the stream a.YJ.d the presence of perch and. the abunde..rice of' perch and large 

creek chubs in and above the ponds upstrea:n from the railroad, it see11cs doubtful 

to us if the plantinr~ of 3, 700 l¼,2" brook trout per year ( avero.ge for past 5 years) 

would do n:uch if anything to build. up fishing even though these fish were ce.refully 

plsnted in the best ~-laces on the strearn. The catch records clearly shovr that this 

stocking has been ineffective. Reduci2'.lg; the l1Umber of lar1;e, ce.::-:1nibs.l trout s.nd 

cor:·petitive fishes s21cl cha.11ging enviromnental cond.i.tj_ons to favor the sraaller trout 

coupled viith pls.nting of larger sized fish should. correct t1iis. 

If the ori;:inal streaL is resto1·ed. a..--:id irn;-roved, allov:ins grc.sses ~1d shrubs 

to estatlish th ems elves on the exrosed portions of' the fon.1er pond to-ttor::s, i +, is 

possible treat refillint: the poncls, say after a 5 or 10 yeRr period, would tring 

on another cycle of exceptional fishing if' it should be desirable to ;;o bacl: to 

such a system. 
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It is our 01:,inion that ;ood fishins for brook trout can be made s.to-.re the rE-il-

read and that e:xcell0nt fishin[; fo"': broo1:s, bro0:ms and rai:r:"tor;s can be had celow 

the railroad by the following plan: 

1. nrain e.11 nonds ( e:xcer:t the nond ato,e the railroad vrhicl: presv.E.f:.'.clv can-
- J.. J. ..... .., 

not be el ird.nated because of the pov,er plc.nt) to the lowest level possible, restoring 

Kir_-rie Creek to its orit:ino.l streru., con.di tion. ];arcs should be left e.s nearly intact 

e.s posdble so that they :r::e.y be refilled if this should prove desireble. 

2. Eeginr..ing at the hi6hway bridge above Austin Fond install a series of de­

flectors and covers to cree.te a goodly number of rr:editm,. sized pools e.J1d riffles 

throughout the entire stream. It shoulc. be the aim in improver,,ent in this stream 

(in contrast to public vraters) to rrake every pool fishable viith a fly; not entirely 

devoid of hazards., of course, but open enough so that a nan of average skill can 

take trout from every one of them when they are risine;. This not only n.dds to the 

pleasure of fishing, but also helps to prevent large trout from developing and ta.king 

over choice pools. Detailed sugcestions as to type and. frequency of structures 

recor;,mended for Kinne Creek vrill be found in the .Appencli:·: (page X ) • Following 

establishment of the nevr strea.r:, channel in the old pond beds, bay-J:: plantine;s of 

shrubs vrhich attract insects should be made. Dogwood (red osier)., vrillow and tag 

alder are recor:mended. All these shrubs nay be transplanted from adjacent areas 

on the Club :;:iroperty. 

3. ?..educe the number of brovm trout over 14 inches in the stream below the 

railroad by any practicable method. Fror:, our observations this fall, v:e -Gelieve 

that a ccr.sid.e::-acle nunber col..'ld be seined out ·while th, fish are on the spe:vm.ing 

beds. Set lines baited -:c"i th lar6e miL12ov;s should take a nu1r.ber fror;, the deeper 

pools. A record shollld be l:ept of the m.ur~ber a...'lc.1 len[,~ths of the fish so rer;:oved. 

Renove.l of' le.rge trou·c each year he.s lonz been an nccepted practice on En,r;lish 

strean:s. The object is to :r::ei!'atain as large a 1,opulation of 8-14 inch trout as 

possible since this size tsJ:es a fly :mos~~ readily. Tro1~t lar[er than this live 

alrr.ost exclusively on /ish e.nd cra;/fish !,l.nc. s.re usually taken t;y fly s.fter dark 
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only durin; tbe brief tiJres hea:vy mayfly ond ca.clclisfly 11 hatches" occur. 3rown 

trout so re, cvecl shoulc. not be ple.Eted in :!.;ill Lake as tLere is i:rave danger that 

if tr.e:, shoulc. spawn successfully the fry ·:,onld pass throu;~h the revolvin:£ screen 

below ~.'ill Lake e.nd that cro,;:r, trout Yrouli thus find. tr.eir ,ray into Kin.,_"1e creek 

in the section above the railroad (vrl-:.ere the;y are absent at preser:.t) a...YJ.d nould 

interfere o:,ith plens for brook trout restoration. 

4 • In 193 7 pla..11.t 500 brook trout from 6-8 inches in length above the railroad 

a.r..d 500 each of brooks and rainbows from 8-10 inches belov: the railroad. Ple.nting 

in 1937 should be done after drainin:1: the ponds and installinz the strea.Tf'. inprover:,ent 

recorr.r.cended. Thereafter plantine,s of 2,000 3-5 inch fincerline;s each year should 

keep the entire strew.: stocked to capacity, provided that the large carmiba.l trout 

are controlled. Trout for stockin£; purposes should be carefully inspected by a dis­

interested, competent fisr. culturist before being accepted to be certain that they 

are healthy and vigorous and o~ the size specified. 

5. ?eE:ove part of the strew.side cover in sections of the strealll v.rhere it novr 

interferes with fly fishing. (See also under 8 in Appendix.) 

6. Open up the larger pools so that they can be fished with a fly. Many of 

these pools have logs extending; over the strerun above or partly beneath the -vrater. 

These shoulci be submert:ed or a section should be renoved to permit floatic1g a fly 

throu ch the:c.. 

7. Kieie Creel~ shoulc. be watched during the winter and fish ducks should not 

be allored to concentrate there. A permit should be secured for the caretaker to 

enable him to take proper steps against these predators. 

8. Keep the screens in ?~irite Creek, tot:i:,. below L'.ill Lal-:e s.nd near the r.10uth 

of the creel:, in good opere.tir1g condition to prevent, so far as ;::ossible, the descent 

of lake fish and entr22:ce of fish fror. the river as well as the escape of desirable 

fish f'rorr.: the Creek. ?.e1'Jo-re as many horned dace ( creek chubs), shiners and perch 

as possible from the strean: above the railroad. Seinir.g a.nc. the use of wire rcinnovr 

tr~ps are r0co□. 0ended. 
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9 • If practicable., haul in :::/coLes frorr: 4 i:-1ches in die.meter -cp;·:ard and dis-

tribute these ir1 -:.}1e rif:1les vrhere se..nr~ is t}1..e dorriina:-:.~ -:;:Te a0 preser:t. ~~ .. ere is 

no r:et}od by 7rhich food co:c1c:.itions ca.>1. be im:pro•red as readil:/ as ir,c:reasiLC the 

sJ-;·_ou:nt of grave~ ai1Cl rubble bottorJ .• 

10. l.:"aintain as c021stant a floY, as nossible belon the power plant since this 

favors the establishment of ·weed beds in t:be stream and of Yreeds e...nd silt beds 

behind the deflectors. Flushing a strear:. such as 1Ciru1c Creek is definitely harm-

ful ty uisturbing or smctLerin;:: fish fooc. orr;ariisms. As shovm by 01.;:r studies of 

different bottom t;'/pes., si.ifting simd is barren of food, but even a thin [rowth of 

weeds over sand is quite productive. 

The plan outlined will l:.e expensive during 1937 but should. require little 

outlay thereafter. The stocking as recommended 1:i-ill cost about $1.,000. The im­

prover.snt by installinc deflectors and co-,""ers should not cost over ~;l,000 additional. 

Subsequent stockin&; and improven:ent maintenance shoulc. not e:;-=ceed :'.,300 per year. 
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.t:2PE~~JIX 

':'he investi;;ation reported upon v,8.s requested of the Institute c:.r the I(i:nne 

creek Club through l,'.r. William Loutit. All expenses connected with it o.re to be 

borne by the Cl~b. 

A preliminary exa:r:d.nction of Kinne creek v;s.s ne.de July 27 and 28 by the writer 

and J. i;;. Lecn?.rd of the Insti-~ute. A second exam:.nation was me.de by I.Ir. Leone.rd 

and Mr. ~~. Vf. -Ssch .. 1Tteyer on Au,ri;ust 18 and 19. '::'he final study was conducted by 

Hr. Leonard and the writer on Fovember 7 and 8 clurin[': the brown trout spavmin6 sea.son. 

Follmving is a discussion of the data collected durint; these visits. The data 

appeBr in co,cplete form in the tables e.t the end o1 this report. 

1. General description ~ ~ stream. Kinne Creek., as considered in this 

report, heads in 1dll Lake about in the center of Section 31., T. 18 n • ., R. 14 w. {£c,./l,.,0c) 

rt flovrn in a general -rresterly direction to the Pere }~arcluette River which it joins 

in the southeast corner of Section 34. The total lenc_;th of the strea:.:n is about 

3 miles. starting as a warrc.., slur;sish creek ·with sand bottom and an averar;e width 

of abo1J.t 10 feet., it soon becones ra11id in flow v,ith medium cravel (and some sand) 

bottom until it reaches the head of the Austin Fond. In its course to this point 

it flows through a mixed second growth forest of oak, pine and hemlock. Spring 

water begins to enter about 200 yards above the higln-ray bridge and by the time this 

bridze is reached the te::,pera+;ure is suitable for trout. Spring seepnge and drain-

age increGse rapidly from this point to the :mouth of the stream vrhere the flow is 

probabl:r three times tb.at of the strerun ,rl1en it lrsaves !.:ill Lake. 

Y.i:a..'1.e Creek has eroded a na1·rm·r valle;:;' ,'r~ich frtc2·eases i:1. ,:ridth as the r:,outh 

is approached. Below the railroad plantings of .. :"i11i-;:;e and JTorwa.y pines ho.v-e rei:whed 

;::;ood size s.1-'::;ho~g:}-,_ t:he strean siu.e cover is of mixec. cedar, 8.lcier 1 Trillow1 birch 

a:'.l.d he:rr.lo ck. 
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A revolvinz screen about 200 ;y-arcis fror., the ::r:outh prevents the passage of fish 

just below :1:ill Lake. 

Seven c.ams below the railroad for::i 1/'onds of var::in:-; size and dept},. .Above the 

railroad are two larce ponds controlled by da..'"!1.s. c;:·he u:7per (.Austin Pond) at hast 

could be drained p::·esumably ·.vithout affectin;:; the oueratio::1 of the Club's power 

plant vr:-_ich is located just below the railroe.d :'ill. 

2. Tenperatures ('.!.'able 1). Frorr, the hi;;lwra::,r brid0e (about 1/2 mile upstream 

fror:: the railroad) to the mot:t':-1., the teir:peratu::e range is suitable for brook., brovm 

or rainbow trout. The creel:: above the hig:hv.ray is too warn for any species of trout 

to inhc.bit during the su:i.rrmer months and should not be pla.11.ted. starting aboc1t 

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

ter:-,pera.ture from 48° to 53° enter the stream and make it suitable for trout by the 

time the bridge is reached. 

The Austin Pond a.11.d the pond. above the railroad may wam the water to some extent, 

but if so, this warming is :r.icre than neutralized l:,~r the sprinr; vrater 1uhich enters 

from the head of Austin Pond to the power plant. Tl~is is sho~·n.1 1,) the vrater tempera­

ture at the head of Austin Pond, vrhich vms 73° at 12 noon but only 69° below the 

poYrer plant e.t 6 p.m., uhich at tLis tine of year is about the peak fo1· -vre:ter ter:i.peratures. 

The ponds (Austi:P-, :·o:·lcy's, stoPe dar,s, etc.) rrobabl:,,· }1clp to raise t}1 e water 

te:rr.pera.t,Jres in tl•is section o.s the surface water at t}·1e lo,rest dam ('rrith the :fish 

0 
screen) v:-as 2,lco 69 at 6:15 p.m. oi' the so.rr£ cla;,r ir:. spite of the r:~r:n:· s:;:-,ri:n6 feeders 

0 
2.bout 4:8 o.lc:1~ t'.1 i s stretch o:/ .. ,.,hnt -::}:e tor ncratures of this 

p2.rt of Y.imie Creek would ;:;e vritYou-'.:: -::he clm,,s, it is irc;ossi'olc to so.y, tui: it does 

is ,;:ell e:::-tosed to sunlight. 

'i'h2.t 0:he dense secls of: ,:s.ter wesd. (::~lodea) in these :cn6s Lelp to kec;::: the 

tvrenty inches oelc,:i the su:~i'ace iL a -thick 

;-rowth of Elodea.. 
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Water te, peratures clec.rl;:;· limit the trout vmter iE Y.:i.nne Creel:, hi:; ,•.'i thin 

three species of truv.t ·:ritL or "/ritl1out t.1·.:.e prese2-1t s~1 ste::-: of po11ds. 

3. Cherical cor..dit:~ ('?e.ble 2). ::;l,er:ical co:-... 6i-tio'.1s 1?,re lib::r,iise fe.vora'cle 

tc trout ir1. ':he entire section describeC:. e.s havir, 0, suitable te,peratun,s. 

:he Byd::o;en Ior.. Concentratioi1 or pE re.nr_es fro:r.1. 7 .B-8.C shm·lin£ that the 

T,Rter is decic.edly alkaline. This is well ·:rithin the ra"2ce of rood trout vrater. 

:Cissol,ed o:(~'r~en is lo,0:cst in Austin Pond (6.7 1:arts per n:illion) and highe;st 

in the lo·;rost pond, but sl:ould be sufficient thrm:[hout the section suitable for trout. 

Free carbon dioxide tested at from ,2:.s to 9.0 parts per million ,;;hich is lilce-

i:;ise favorable for trout. 

t:ethyl orange Alkalinity (bico.rbonates) was from ll,~-144 p.p.m. This places 

Eir>_n.e creek in the class of "hard" ·water stree~,s whicri are consic',ered conducive to 

soocl groi.,.,-th of both fish food and trout. 

In c;eneral, chei::icel conditions are normal ancl fe_vorable to u·ood trout proc3.u.ction 

in Kinne Creek. 

4. Bottom co,,position. In the faster stretches of stream, con::;i(~erable cravel 

and corce larger stones up to 4 inches in diarneter o,re present. Hardpan ( clf,y) is ex-

posed in some places alone the r.iargins and in the pool tottom.s; and in t:he ncncls 
~ J 

sand is prG:sent covered 1:' a varyinc tl1 icl:ness of silt. VJhile there is sufficient 

gravel f'or spe.Yr!lin[ in all parts cf ,:he strean, foo0 production is limicec Ly the 

e.rwunt of shifting sand present. Sj_nce there is practicall;/ no ba:riJc:: erosion in this 

,·ratershed, the sc.nd rtUst ::ce brouiht in constantly o~, the springs• T}·cis is evident 

in exardnin~; the small feeders which are l'lume1·ous. :Io"::E::7Cr, even wi tl.out these 

spri:r:3:s the corrinent streo.n. botto:r:: ·;.·oulcl :;:robe.bly be sand e.s Kin..-rie Creel: .flows tl:rough 

soil in ·:rnicr. so.red is tr..e pri::.cipal element• :::rur,1erous se.::· ,,les of the soil -.-.ere tal:en 

even under totter:: wLicJ--c vra::, entirely ~TD.vel or rocL e_t the surf~• This inciicates 
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Shift::::; sand is virtually barren of fish food 'out v;here it is bound together 

y,ri th even a thin coverirc0 of v:ater plants, fair :production is evici.ent (Table 3) • 

Food production wculd evidentl:y be improved by increasin:=::: the a:::oun-;; of gravel 

and roe}: bottom and ple_nt beds s.s advised under improver,:ents recorr:Llended. This is 

especially needed between the louer stone cia.rr1- s.nd the Cartier Pond. 

5. Pools. :sxclusi ve of the ponc.s, pool concli tions are fairly good in Kinne 

creek. Above the Austin Pond there is onl~- a sbort stretch of stream ( about 

200 yards) havins SUJT!!:""1er te!:peratures suitable for trout. Several additional pools 

are needed here. Pools s.re fairly frequent from the pov:er plant to the head o'f: 

cartier Pond 1 partly as n result of i:mproverr"ent ,v-ork, but from here down some 

additional pools and shelter are needed. The pools in Kinne Creek range from the 

s:t:1all, shallow type to large deep holes ( 4± feet). J::Ost of these pools in the 

lower section are well supplied with shelter for fish--in fact a number have too 

much shelter and a.re difficult or impossible to fish with a fly. This is an un­

desirable condition on a private strerun vrhere the maximuru of fishing is desired. 

This t;ype of pool is usually taken over by large brovrn trout which are immune to 

fly fishermen a.,.""1.d which., through cannibalistic tendencies., tend to reduce the pro­

duction of' the stres.JI1. 

The present system of large ponds reduces the number of pools which it is 

possible to have on the stream. These ponds likevdse encourage preda.cious species 

as ·well s.s large cannibal trout. 

6. strerunside cover. In rr~ny places the trees and brush along the stream are 

too dense to permit enjoyable and productive fly fishing. As in the case of too rmch 

shelter in the :pools, this corr.lit ion favors lar;;e trout at the expense of the sizes 

Wt;.ich provide -the best fly fishing. Ttis is especiall~, true from ca.rtier Fond to 

the mouth of Kinne Creel:. 

strear;;side cover vrhich is too dense likewise reduces the food supply in three 



1) Froductior. o:: terrestrie.l ir:sects hns bee,~ focmd to be :-reD,ter ,:r..E:re 

the stree.w bar.J.:s e.re partly o:;_:ien. 

2) sxposttre to sunlif:Ji-t~ is desirable i11 l'~ir.:.r:e Creel: i!-~ orC.er to cou!1ter-

bale.nee the effect cf i:;he cold snrir:.~ T·ll?.ter in lcwerin1.:; te:r::pero.tures belovr the 

ranf.:e for the best food IJrocluction 0r1d fish ,;rm-..-th. 

3) Exposure to sunlirht promotes tl,e gro,;r'ch of vrater plants (es.:.:iecially 

algae) v,hich are the foocl of the forns 1-:tpon which trout live. 

7 • Erosion and silting. Little bank erosion occurs due to the very· low flood 

crest and i;ood vegetative bank cover. It seems likely that part of the ·white, 

shii'ting sand in Kinne creel: comes froP.. the nun,erous sprir:g-, tributaries, but part 

is washed out of the mixtm·e of sand a.nu gravel whict. makes uo the present strearn. 

bottom. 

s. Food supply ('l'able 3). A count of food orcar:isr.1s was ma.de in Kinne Creek 

on July 28 and Hovember 7, 1936. In tbis sarcplint; the standard food census method vra.s 

employed, which consists in rer.1oving: 1 square foot of stream bottom to a depth of 

2-4 inches and enwneratine:, s.nd mea.surinz: the volume, in cubic centimeters, of a.11 

or;anisms found thereir.. Samples of this sort were teJ.:en at 6 different poLYJ.ts in 

the st rear, on July 28, and at 5 points on Eovember 7 • It is believed that each of 

the dortlnant stream bottom t;ypes has been sa.npled. 

With the exception of one sarple, rather small volun:es of food orr;ar:isms were 

found. It is believed, however, that this is expla.ined at least in part b;" the dates 

on vrhich the sar;,.ples were collected: in late summer and fG.11, most food or2;arcisms 

are just hatctin--:: from the eg.: and startir,g grov,th. In late winter a.cYl.d early S?ring, 

the total volume of fooc1 orgunisms shoulc.. be r;reater the_11 durins late surrn:ner and fall, 

althouc,h the actual nurr.J:iers o:::· organisms rr:a:· be sr.,aller. 

RCY:rever, corrpf<red Yrith certain other 1/ichi2en streercS which have been si:rrilG.rly 

studied by the Insti tu.te, Kin.."le Creek does not have e. rich food su:-;:?ly, but one 

slig-htly below average. 

Past experience leads us to believe that the most important si~2;le step in en­

deavorin.'.c: to incree.se the food su:_-,ply would be the creation of nore gravel area.s, 
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whether brought about b:,, se.nd ren:oval or by actual introduction of gravel and stone. 

After tr..is, occasional thinnin.f of the bank shade, as reco:mnended in section 6 a..11.tea, 

should aid production, as should strear:i bottorr, alterations produced by strea.:rn im­

prover:"mt devices. These cha..11ges would especially favor ma~rflies 8.!}.C. caddisflies, 

whose present number is not so g:reat as could be desired. 

On July 28, drift net sets were made to determine whether or not msny terrestrial 

insects 1gere falling into the stream. These sets captured too few insects to be 

worth recording. It is almost certain that judicious thinning of ba....-n_l: 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 bound by sparse growths 

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

larvae). These are greatly relished b:i,r trout, and their increase is greatly to be 

desired. 

9. The fish population. Judging by observations during the fishing season and 

during the brown trout spawnLn.g season, there is a fairly large population of brO"wn 

trout in Kinne Creek below the power plant. !'Jo brook trout or rainbow trout were 

observed in this part of the stres.m by us. On November 7 we counted 50 brovm trout 

nests which were being actively worked, and. estimated we saw about 150 trout from 

8 to 18 inches in length. Ho nests were seen in any of the ponds; al1 were in rapid 

·water at the tail of the pools, as is characteristic of brovm trout. It is hard to 

say what proportion of the total population this number represents since all spavmers 

do not appea.r on the beds at one time. We estimated that at least two-thirds of the 

spavmers were from 14 to 18+ inches. If each nest produced only 1,000 fry and if 

we saw all the nests, the to":.al seeding for this 1 1/2 miles of stream vmuld be 

50,000 fry. .Allowint; a 5% survival to legal size, there should be 2,500 brown trout 

produced nature.lly in this part of the stream for each season's fishing. We suspect 

the percentage of survival is much lower than ~, hov·rever, because of the number of 

large adults and unfavorable conditions for small trout. 



Abo-,.re the povrer plant only trook trout ·were observed and relativel;s,: fevr of 

these. Only one nest was seen (beneath tr:e l:iglmay bridge). .A few 6ood-sized brook 

trout ,·,ere obser:ed near the head o:: the pond ato-re the railroad. 

Sculpins (Cottus) seemed fairly co:r:ir:mn in rinne creek. These little fish are 

choice food of larger trout. .A number of suc1:ers are present in the larger ponds 

below the power plant, especially in the lowest pond. They are probably bem;ficial 

as young suckers are used as food by trout and the adults do not corapete seriously 

with trout for food. The larr,e numbers of horned. dace (Semotilus) in the stre8lil 

above the railroad are a menace to brook trout. Seir_i:ng revealed an abundance of 

these fish, many of them from 4-6 inches or larger. Trout fr-;/ actd fingerlin6s are 

readily eaten 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 I.:ill Lake probably keeps most of the undesirable lake 

fish from reaching the waters below. Large numbers of perch fincerlings were ob­

ser;red above t:-:is screen on July 27th. 

10. Predators. A fevr kingfishers and herons were seen along Kinne creek and 

occasional snapping t 1.:irtles are reported. The caretaker states that fish ducks 

(merga.YLsers) visit the strem1 each vdnter. A..ny conce:ntration of these ducl~s should 

be prevented, as our studies have shovm them to be 1-.irhly destructive to brov-rn trout 

during the v;inter. 

11. Past stockinf and catch records. The only available records of planting 

in Kinne Creek were given to us by the caretaker. ':'he se covered the period from 1931 

to 1936. Brook trout were planted exclusively during t~is period, the majority 

being distributed above P.ustin Pond near the er:.tra.nce of sprinc:s al thou1(h sone were 

planted below the ra.ilroa.d. Except in 1931 ·when 1,000 trout froB 5-8 inches were 

stocked, the fish ,7ere fingerlings from 1 1/4 to 2 inches in length. 

There is no record of plant int: bru.-rn or rainbow trout in Jinne Creel: anrS. it is 

presumed that these ascended the st rear. f'ro:c the Pere Larq,iette I:i ver before a screen 

was installed. a.t the lo.-rer end of the creek. This seer,s a ver✓- probable explanation. 
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of· brool:s and. rai:,bovrs • 

tl,eir ,_;uests. Alt::ow:;L :~robably not cor ~Jle-ce • the:' cio,1ctless present a fair "cicti..;.re 

of :fishini~ over the years. Unfortunately, it is irr:I:ossi,)lEo to tell from tLese 

records tte a:r:ount o.i' tirr.e and eff'ort requirec. to catch a ·.-iven nurcer of trout in 

any year since the nurr.1~er of· :-:ou:::-s fished. is not r:i ve::c.. noi:rever, ttese records 

:!raphically der.wnstre.te the fluctuation of the catch and the steadily increasii:.g 

ratio of brovms to brooks. This record, ho·,rever • viill be invaluatle in cleterrining 

the actual results of the i:r;:prove::,cnt pla:1. proposed in this report. 

A study of the records of catch fron t:te :=:e;c:ister of the Club ( Table 5) s:rwws 

that small catches were made in 1927 snd 1923 as well as in the past three yee.rs. 

In fact• the seco::id lo·west catch in the ten year ::_-:eriod covered by o-u.r table is in 

1927. App8.rently tl-o_e phenorEena.l cacches v/bich -::;he older club menbers recall were 

made lon1_:;er than 10 :reers aro. It ·would be desirable to 1::non :rr.ore of the history 

of fishin;:, stoc::b; anc. ti::,.e of constr-,1ction of darns. ?roT'l our knoviled&·e of other 

i'ollo·:red i:m::,edintely after the constrc1.cticn of tte large dar,s en the strerun. 

'.:'he toJ;al nurr:ter tal:en has decreased ra:;:iidl:r since 1930 in s:-·i te o.: pl1mtirig 

41 .,000 trook trout in 1931. It is dif.'ficul t to understar:d Yrhy a ls.r;;er nu.mt er of 

brool:: trout were not ta.l~en in ·che years follovrin::: this pls.nting. 

':::·he nlIT'.1ier cf crorm trout in J:he catc':--~ increased fro,: 1927 to 1933 and thoq;h 

t:ie total nm/cer of all trout tMen decres.sed fror~, then to the present :,0ear, che brovms 

r)e.::;ch r.-.ao.e up b:,• t:1e ·oro-:,:n trout from 1931 to 1936 is as follows: 12~~., 3~'.., 47;;., 



later (when °~hey s~oulc. be legal size) no correlatic11 -rrhatever is evident. The 

1,000 brool: trout finserlinss planted in 1932 ;,rielded 103 .z'ish in 1934; 7,500 

fin[:;erlincs s-':ocked in 1934 resulted in a catch of only 36 trout of this species 

in 1936. :;Jor is tr.ere any correlation if vre allovr three years between pla.ntinr; 

and the catch record. It seems fair to conclude that plantinr from 1931 to 1934 

inclusive :;ave very poor results. Of 54.,500 brool: trout stocked during these 

yee.rs, only 509 ( less than 1%) had been caug:ht b~, the end of the season of 1936. 
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STREAlL Tl'PROV"ElJ::7:IT STRUC'I'UP.ES RECmJ.:IliiBD FOR KI:TI:-:-E C?JIBK 

1. :ce.:;:s are of little use in .C'orming perr..anent pools "tecause they soon 

:;<:r-ciall;/ or coT·:~')letely fill '.'.cith se..nd due -:~o ·cbe soi't totter:: prese::t ar.r.J. the 

a::r.ocmt of s~.d ccnstantl;;-· in motion. 

2. Deflectors in the form of lo::s psrtly or co:r::~:ilctely across the stream 

(ns.tural or vlacecl there for tr,_e pc:.r~~ose) vihether ps.r-'cially or entirely sub:r:1er1::ed 

anc:. stumps have forrr,ed effective pools and shelter due to tLe diP:ging 8.ctioE of 

·che cti rrertt on the soft 1)0-t+,0111. Snch pcols '.;!.re perr:i.a__--vmt and if made fisho.ble are 

oi' t}w ;-;ype recohlmended. 

The follo·vriq; t:,rpes ( as illustrated in Bulletin Ho. 1, I~ethods for t:1e Ir.1-

prove~,,errt of I"ichican Trout strea.rns) are reco1r.mended: -----

:)eflectors 

l<'i;ure ~To. 3 (p. 30) :Eoulder win[;• If rocks from 50 po;..mds upvra.rd can be se-

cured, boulder winf:S r::.a~:e excellent deflectors, are natural in arirearo.::rne, harbor 

food and are favored by trout. They s:iould be carefull::,r built, chinked vrith sDaller 

stone s.ncl well tanked Yrith cravel on the upsti·0nn side. -~-s the 0:w.-r:,er can te kept 

at a fairl::,r ccr.stant level in Kinne Creek Lecrm::;e of the clam a;~ the pm·rer plo~t, these 

defler::tors sl0 ould -:::e permanent a:c1.d. c,a:r oe no.de o:f srn:.ller boulders thars in streans 

subjected to ~1i:)1 '.cater. ?he le-rel of these and all othe1· deflectors sl-.oulG. be a 

fe-;r ::.nches 



?igure :ro. -1, Lo:::· wing (:9. 30). Due to scarcity of stone and abuncle.nce of 

lo;:s, this L::.·;ie 1:rill probably l:e use<l ii'.ost extensi-rely. ?hese Lleflectors should 

at the level r;f ":he -':op lo;: 8."'. sod or ,:_oss such as .found on m:,.t-:_1l·al lor;s along or 

pe.rtly submerged in -~he strea.-rn shoulc. be ')h~ced on tor of the deflector to r-i 7e the 

structure a natural a::::peo.rance. Ea..'1y po.r·cl~- 1.'raterlosr·ed trees or loc::s are present 

in KiDc.'1e Creek a:'lcl b~, judicious re-arranre::1e::1t can be made to do effective vrorl:. 

"C:nderpass deflectors (as descri1rnd on P• 34) are ver~· ef:::ective in 1Cinne Creek. 

several of the finest natural pools 011 -she strean have ·been formed by trees w11ich 

he:ve fallen across the strean. and 2.re partly submerged. Ho·:.·ever, these deflectors 

should either be su bmerJ~ed at least six ir_ches or should extend only part vmy across 

the stream in order to be properly fis~able. 

covers 

Sm2.ll sh.u,1ps can be staked dovm ( s.s has been done -..rery e.fi'ectivel;:,r in several 

places in ?:inne creek) to forr...:1 sl,elter and to scour small holes for trout. These 

can be nssC:. most efficiently 0.t the downstream enr:i. of defl0ctors or at the edge of 

the streai,1 cl:a11::1el near the b.,ad of a shalloi:T pool lacki'.'1[:'. in cover. (See Plate II., 

?ic. 2, cpp. ~- 19). 

In several nlaces bemt covers (Fi;:::. 13, P• 37) ca.n be added to i:nprove exist-

ing pool::: ·_-frjich are open and lacl: co~.rer or in connection v;itl: deflectors to be 

In r1 an°.r nlaces 0:10 or mo:re lo,·s ca~-: be an·anceJ to form 8. ba.rJ: co-rer (such e.s 

the l1ead of: a pool, v.,j.11 -ter.:.d to deepc:n 

::everal :_:la.ce:3 in I:in..."'1.e Creek. 
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Table l. Kinne creek Temperatures. 1936. 

Location 

Lower dam near mouth 
t1 n ti n 

Lower dam 

Head of lower pond 
II " n n 

bed 20" deep 

Lower stone dam 

in Elodea 

~rley Spring opposite clubhouse 
n n n n 

Surface of pond above railroad 

Surface of Mill Lake 

Bridge below L/Iill Lake 

100 yards below spring 

At fish screen 1/4 mile below 
Mill Lake 

1/2 mile below· Mill Lake 

At sand trap 

At site of old screen 

1st spring seep 200 yards below 
old screen site 

Center of Kinne Creek. 50 yards 
below entra..-rice of seep 

At road bridge 

Spring below road bridge near 
head of Austin Fond 

Kinne Creek opposite spring 

Date 

7/27 
i/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 

7/27 

7/27 

7/27 

7/2'J 

Air 

••• 
76.0° 

79e00 

••• 
0 

81.0 

••• 

0 
81.0 

• • • 

••• 

••• 

•••• 

••• 

••• 

••• 

••• 

water 

55.00 

58.0° 

48.5° 
ss.o0 

67.0° 

78.0° 

79.5° 

73.0° 

7a.o0 

77.0° 

77.0° 

77.5° 

53.0° 

7s.o0 

74.0° 

48.o0 

73.0° 

Time 

10 a.zn. 
6:15 p.m. 

12 noon 

2 p.:n. 

2 p.m. 

10:30 a..m. 

12 noon 

1:30 p.m • 

1:15 p.m. 

1:45 p.m • 

2 p.m. 

2:30 p.m • 

3 p.m • 

3:15 p.m. 

3:30 p.n. 

3:30 p.m. 

3:45 p.m • 

4 p.m • 

12 noon 



Table 2. Chemical .Analyses of Kinne Creek 
(Wingleton Club) 0 

August 18., 1936., 6 p ... 1U., Clear., Air Temp. 80 F. 

By R. W. Eschmeyer 

Pond., 75 feet above revolving screen: 

Morley's Spring 
(near) 

H20 temp.------------- 60.75° F. 

CO2 ------------------- 9.0 

M.0. alke -------------144.0 

ph. alk. -------------- o.O 

02 -------------------- s.o 

pH-------------------- a.o 
August 19., 6:15 a.m • ., cloudy. 

Air temperature-------
0 

64.5 F. 

" ------- 57.5 

MeO• alk. -------------112.0 

ph alk. --------------- o.o 

02 ------------------- 7.5 

pH------------------- 7.8 
Austin Pond (above R.R.) August 19., 10:30 a.m • ., cloudy. 

Air te:qperature ------
0 75.5 Fe 

" ------ 63.0 

CO2 ----------------- 4.5 

M.O. all:.------------ 115.0 

ph. alk. ------------- o.o 

02 ------------------- 6.75 

pH------------------- 7.8 
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'.}eneral Conduct of the ·;;ork 

solidl:-- col10tructed a~-::d effec-;ci ve. ~~orre•.rer, a ;;:rce:t. deal ~-:loro of t .. is ~.• ... or~: is 

needed to bri:1g the carr·;:;ing capacit;,· of the streruil to its hichest level. 

When the e:xistin~· dar::s have beer:. rer,.oved 221d the stream has cut doi:rn to its 

nor::::al level thro11z'.1 deposits of sa:.1d and. sil·c in the ponds., it is 

the ·:rriters crui.se the strear.1 -,.rith Er. ?ulllna.YJ. (or -,,hoever vrill be in charge of the 

impro'rn·,·ent vrork) and stalrn out "che work needed., makin[ a pl::m for the improve,:ient 

o;,,~ the entire section. ':VorJ: shoulcl then ~Je_;in 9.t ·::he upper end fLld rJroceed dovm-

ETS~ EUI'E ?O?. l<rSJICP.ES c;r3,<'} '!:/CH 

Q.~-~~ 
A. S. iiazzara., Director 

and 

lZ:}:-·~st. r:•irector ,in Charge of 
Fish Food Supply Jtudies 



Locality 
of 

Sample 

Table 3. 

(Each 

Food Production of various Bottom Types in Kinne Creek 
Sample One Square Foot of Bottom) Showing Nwnbers, 

and Volume of: Organisms in Cubic Centimeters 

By J • W • Leona.rd 

,--.. 
!I.I 

~ ,....._ 
w Ill ,,...... 

M 
'-0 tr 

,..... 
0 t(I S.. (l) !I.I 

•rt as Q) (l) ,,-.... •1-l (l) 

o::l 
i 

o.1 ~~ H •r-1 .p Ill rl GS ·r-1 GI,,...... 
Cl) r-1 P-< <D 4-1 H .-1 S-t CO 

o.1,,....... d ~~ (l) •n co .p eH 0 •r-1 .:: Cll G-l Cl) <l) 

]~ C) r-i 0 G-i P.1-t S-tr-1 a:I 0 .µ Q) .µ rl 
Ill •ri a:I ?-, 0 OJ (l) 't-1 ~ 

!:.D P. ~ p...µ 

~ a:I +:> a:I 

I 'cl~ rel ~ c:! 0 0 0 (l) 

(l) 0 r-1 ~ co 1-.. ]~ ~ 1-.. C) .µ C) (l) 

!~ rl !I.I ~~ 
!:1) Qj 0 'O (l) co .--1 ,.0 

i.c9i-....J Q) ,._,. {;1-- 'Cl ...__, r-i......,. o--
\c:--1 0 P-t 0 

,-"I c..) r-'l 

No. Vol. ~Jo• Vol. No. Vol. [,Jo. Vol. No. Vol. No• Vol, No. Vol. ,No. Vol. 

,-... ,..... 
ti.I t(I 
(l) <l) 

a:I •d •d r-. rl rl 
Q) r... G-i .p vl 
P.. .,-1 a:I Q) 
O •d 

~ e ..c: '0 
o l.1i ..µ +:> 
•d 0 p...___. 
J...'--' .,-1 
[---l A 

No. Vol. Noe Vol. 

!Just below lower dam. Fine 
gravel+ clay. Rapid cur­
rent, 8-10" deep. 1 0.05 1 tr. 14 0.05 41 0.10 25 0.25 191 0.25 
Just below above. Sand bar 
with sparse white water 
buttercup. l'.Coderate current, 

21 tr. ~ 2" deep. 132 o.30 28 0.20 37 0.05 
t') =-----.,--..:;,....,,-----..---=----+1--+---+1---+--.... --i----tt---+--H--+---H---it----tt---t----1----t---11-
0) Head o:f lower pond• Dense 
r-1 

Elodee over B-10" of silt. 
o:, .. Current slow.t_J>O" deep. 100 o. 75 
N Near atiove.►·spnrse Elodea 
~ 1& white water buttercup 
~ over orcanic debris & 

silt. Current slow., ;:>..1:1" 

/ 
12 15.20~ 2 2 tr. 

i 

1 tr. 

11 0.05 
··-

I 

4 0.05 deep. Silt lo.yer 6-8"deep 15 0.10 4 0.05 6 0.05 1 tr. l tr. 
1.,,,..----=-----.,.......:a........,....~-----=~--1+---+----ll----l--~---+--~1+--t---"41-·----l't"------· ---~f----+-~-t---111----11-Sparse growth 01· Chara. -

2 0.10 over sand. Vvater 611 deep 1 tr. ------------------------------~------4t------··•' ... ... --..i--.---.... __________ ,_ ·-
l-.L'A_u_s ... t .... i_11_P_o_n_d~.-E-ic~lg-.,-e-o~f-----.u,...--.----o4--- ~--•··- ~- ---

1E:loden bed over si 1 t 311 

deep. tvater 1511 deop. 
1Jo current• 

~ Just belo1v- brio.go above 
~ railroad. Fine gravel & 

4 o.7o 9 o.45 · 5 tr. 1 tr. l tr. 

l 

-----_ .. __ 

136 o.25 

228 o.3E ....... ----

443 o.55 

41 0.10 

---i-----

118 o.so 

.. sand. Swift current 611 

c:-- ~eep. 6 b.13 53 0.10 18 0.1s 47 0.05 171 1.00 15 0.01 
~ 1.s above. Spnr::;e wlute 
~ Nater buttercup over f'ine 

.s J 
(l) 

(l) d 

~] 
rl ~ 
0 (l) 
p 0 

rl C) 
a:I •rl 
.µ,i:i ra 
0 ;:I J... 
[-I C) Q) 

o.s5 

16.3~ ----·-

o.acJ/ -... ---
0.20 -

----· 

1.75 

~ ,:ravel + send. S,rlft cur­
g ~er.it, 611 deep. 1 0.10 1 tr. 43 0.10 1 0.10 16 tr. 36 o.03 68 0.20 69 Oefi2 1.05W 

-+----tt--+•---+----+---------◄11--..,_--!f---'l-'---_,.,_....,.._-'--+i----~--..,_-~i----••.f-..::..::..+..:-.-.u---"---

North of clubhouse• }f.oder­
ate gravel over sand. Cur-
rent swift• 4 11 deep• 
Sample taken 18" f'rom 

I 

34 1_n'r.o~rt:::+l11h°e;;-d,-g=·=e~o't:f:-::-:::s::-:t:-r...:e-;run.i.F:•:-::---~--=-5+-.:t::.r.::•:.u---i---ll-..:l~~ 
Just below above. Fine 1r--r·-4r-;---11r-t-;;_.-tt-~+--=---if-....;;+...:.;;,~~::..:...,.:..:.:.~=.::.:.+,.::..::.:.:.::.u,.__::..:.::: 

0.40 2 1.50 63 0.10 71 0.10 147 0.10 116 0.65 3.{5 

gravel~ sand. Swift cur­
rent• 4 11 deep. 

y 
Composed of 1 cruyfish 

7 0.05 -
••• 15.00 cc • 

11 freshwater shrimp ••• 0.20 

vl, Contained 4 Corixids (water boatmen), too 
~- fl 1 II II II " 
~- ti 1 Turbellarian (Flat worm) II 

~ II 1 II II fl ti 

s 0.03 7 0.01 35 0.03 61 0.10 79 o.i.z; 80 o.43 o.s~ ·- - - --
cc. NOTE: A 6th sample taken on July 28 in pure send 

small to measure contained no food organisms whatever. 

" ft II 

II " II 

It II It 



I _,. 

1831 1.,00() 
40,000 

=::roo:: ·~ ro-1.1-t 
II II 

5 to 311 lon:_· 
Si:: 2 ? 

( :~ree~T::a~r) 
II 

1332 1,000 ]rook Trou": l'i::1.~,erlin§::C 1 1/411 -2 11 ("'orthv:!..lle) 

1333 5,000 " " " II " 

1934 7,500 " II II II II 

1935 ?To ·crout planted 

1936 5,000 ~rool: ,..,rout fin;·erlin;s 1 1/4-2" Ciort':rville) 

Table 5. The catc~n. ?ror;i: ~ei::;ister of IT'.u1e creek Club 

Brooks Brovms :r:ai::1bov, -- ---
1927 104 20 37 

1928 190 33 36 

1929 378 34 32 

1930 497 69 55 
( con',; 11."d) -J .. ~--. ........ 

1931 391 71 69 44 

1932 328 241 45 

1933 298 284 22 

1934 103 138 18 

1935 72 188 1·1 

1936 36 45 3 

'l' otal 

161 

259 

444 

621 

575 

614 

60~ 

259 

274 

84 
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