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Abstract 

In 1936, a 10.7-acre lake in Otsego County, Michigan, was 

treated with rotenone to elira.inate a population of stunted yellow 

pereh. An attempt to recover the entire population yielded 4,817 

stunted perch., 27 trout in poor condition, and four species ot 

minnows. The weight of what was aseUl'll.ed to be the total population 

was 516 pounds or slightly more than 50 pounds per acre. In 19;7, 

an experimental planting of l,tontana gra.yling was made whieh wa.s not 

successful owing to unauthorized introduc"'i:;ion of bluegills about the 

same time. In 1941, 5,000 fingerling brook trout were stocked, but 

proved unable to oompate with the rapidly increasing bluegill popu-

lation and disappeared four years later. 



In 19,!d, nlleyed. pike w~rli introduoed in th• hope of' recuoing, 

the hluo,Gill Ji'IOpulation to a !>oint v,:1are siu••'lfivort ¢~tald n,aks ~ati~

fac-t017 gr'owbh .. 

b 1946. when ret•rione r~-app8M"ed a th~ ~ivililln ~m.rk:n, the 

late 111u, p<>isoned again, l!m.d an att•pt madce to t"G<H>v~r the f&ntire 

population. ?he total ,r•i~t of fish recovered w:, 1.~JS poundG, 

or 111.:;, poW!ds per ai:sre., 11to:re than twiet'J the poundage tound 1n 

1936. perha:pl?l explained by 'bluegills being cloae~ to tlie prim~y 

tood chain than p~reh. 

Of pater interi\!lst we:re the finding& on eo.r:aplete,ness ot .,..,. 

co'Yel"'y• Four and three days, respectively, jri~r to poisoning, alp 

blue-gills and 2101>1-ook trout WM'S t"1n-cllpped. and plantad,. Ortly 

58.9 per()ent of t.h• marked bluecllls, tmcl 44.7 percet of the muked 

trout were recovered despite ~re:t'ul tH11arch• (.lonsid.erable doubt 

is thereby oan on the f1'$nlen.t pr$.otitH.'1 of &81tadng priu,itioally 

oomplet• reOG'fttry or tiel1 poJ't:ll.&tiana follOllfing rot•non~ tra'\a11u11nt, 

and on total fi1h produotioo fieU!"'•• «erived by this m.Erthod. 

During the past deoade., 35 lak~i in I:iichigan have been treated 

wH;h :rote:i:1.one" (as a-vailable in powdered darris and cube roots),. to 

elimma:h or redu@$ undesirable f'ieh populationi'h Subseq1:aet cheek.a 

on thee waters reveal that several of them have been repopulated 

with •peoiee of fish not well •u.ited to th6 wa:bers, thus defeating 

the pU!"pOStl ot the poisi:minf; .. 

Ford Lake, ots~go County, }1ichiDan, a 10., 7-a.ire lake in the 

heart of the Pigtton River State Forest, is one ot 1.H.chigan' s poten

tial trout lakee that had become worthl,su to anglers due to the 



.;... 

8'bttnt~h:l yflllow p~roh lPm,,O!, f!_a!!IIO.et\11)11 

19,:$6.,, the J:"0rd Lake fieh popula:tioo. •• ld..ll@d by ;:;;.An• or 

i-otenu• and d.}inamite, and an analysis of t.tu:; populat.i'® at that tiffl~ 

•• -.d.e (Eechmeyer, 1938). 

pu,~:tan:uel was m~d• which did not prove ti:> be :,;:ucc~ssful duej pre:

ltun&bl;y, to the 'Unauthorized introduot.ion of bluegills ,(l;,!!.fl!l!1~ 

ma,oro~hirua~ ni.ade at the same time or ehortly tolloW'i~& th~t of 

the g:Nl7lin& (Leonard; 1939, 1940) • 

19,9 .. it •• orntl<Jtu that the graylint. were not llbla to live 

and grow au<Hutaetully in 1. irunall lake the.t harbored tlnothlN" hit:;hly 

competltivt'i} 8})eet,r,a,. In Septai?lbor, l~l.µ., a planting ot 5,000 fin.ger

ling brook troo.t ~.~alvel.1l'J.ua fe.ntina.l1e) was ma.de. but they too wer• 

gill and wttro last r@pwted :fro.rt. a gill n" set 

?io trout were tEt.k•n in e:ill 1urc aeta in 19L~5• 

As a result of their natural f901u1<U.t.;v and the a.bsene• of 

predatory fish, the bluegills ineras$d prodigiously in n~nbars and 

populated the la.Ice beyon.4 it• oapacity to aupport a vowing popu.la .. 

intrO'iuced. aa a ponible m~lli .;:;t reduoint, the larg• numbtn•1 ot 

stunte<l bluegills ·to a point WhGre irowth would result in ls:;al-ai.~ed 

fhh. 

ii'Yith the antieipa.tion ot :rotenona a.gain being availabl~,. plaxu: 

were :ma.do to rs-poisffi Ford Lake and, since oondi tions W$re fa.vo1·:able, 

to eatabliah it aa a trcu.t leJ,e. Suoh an m1dertaking would make 

posdbl• a eouripariaon ot atand:l.ng fish crops on the sa.me lake e.t 

ditte!'ent til'.11.et and with a different e.peeif.ls compcsitiQ11♦ The 

eurvi'ftl or a lblitad number Qf known...ago nll~yes in a lake he.vin~ 



opp~tunity to eheek on the reco"iNU"f of tbh itiarked imm~clately pr-ior 

to poiaonin~, thmi shedding ao:me l1!fJlt on the validity of poi~oning 

aa a means ot det•rmining total popul&tioni.;,. \:Hth these bta &.$ a 

goal, Ford Lake w,u1 11a1soned f'or th.a tizr~e_. by the writfffr amd 

feur otb&r l.'i!.olog;iat.$ of !i,t1ehii(';tm' s lnstitut$ for Fbheri;&s Reaearoh 

etatt • on the att.,rno<m of' Auguet. 26, 1946. During the six days 

folloid.ng 1/i/JVer-y ef:f,i,)f't wa.s 'lrJJuie to r1toov•r all fish that ee.Aoe to the 

•urfaee or were within t"each of tJ1e su.rtao0 nth long-htuu.Ued so•p 

nets. 

The actual p@lsoni.ng differed :t .. rom otnttr a1-ilar projec:ta carried 

out in ~iehigan in the piuit in th• •u1thod &f appl1ca1.i0l'l. tiJi 

rotenon• to the lake., The ,00 pounds of' cierria {produeini • 0onoe .. 

tration ot o.6 .P•f•m• of derris root of 5 per<utnt :-ot1t11one oo:nt~n.t) 

-.ppllsd to the lake were mixed and dbtrib-u:t~ by ~•ana of a .all 

centrituge,l pump. 'this pump., pur.~ha.1.ed eepecially for th~ work., has a 

cape.oity of 3,000 gallons per .hom·. 11. 2-inch intt1Jce •nd disebarge, 

weig.~a less than 100 pounds (inoluding the l 1/2-horsepcwer motor and 

the 10...toot intake and diaehargf:t h<>ses),. a:nd., with the fire-hose noule 

iuted, throws a stream, approximately 40 feet. :l.'h.e workinb unit eo:n

aieted of a 5.5 .. gallm, drum with the head rar:1ovtui placed in the front 

end ot a rowboat and the pump loea:ted in the rear end. A ,-horsepower 

•ut.board motor was used to propel the u.nit., !n actual operation, 5 

pounds ot d.erris powder wel"e poured into the drum, the intake k,oae 

ot the pump dropped ov@rbo1u"d• the discharge hoe~ dir&cted into the 

dr-ta• and the pump li!:taned. T:h.e forc.ed stree.m frow the hose nozzle 
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011.ly five specie-a of fish we.rec r0covered t:t the t5.me ot the 

poisoning• brook trout, walleyed pike, bluegills, mud minnows 11.-11.d 

one specimen of the northern mimio shiner, .Notro21a voluo~llue. 

'l'he trout ~d been introdl1eed thNte days prtor to the poisonbg and 

all trout recovered. were t'Tom this plantin&• The 17 'Rlleyea 

.(St;i~ostedion vitreum) were the survivors of a planting of' ,~68 :made 

in September, 1943. All were marked by re-mo;;11l of the left pel vie 

tin when planted and e.11 recoveries were so marked,. The w&lleyes 

when ple.nted ff!"!! young-of-the-year fish having a size range 5 3/l~• 

10 l/4 inches in total lentth Rnd on r1'.leovery ranged from 17 to 

19 _;/!4 inehes in total length and 1 1/2 to 2 l/4 pou.ndl in weight. 

The minnow <Umbra 11m1) ,ll'M1 appar$:ntly •ell eatablished and 

re9roduci:ng :l.n the lake. 

The most important spEJoies from. the $t3ndpoint (If 'both numbers 

and weight '\V88 the bluegill, {~e;eorni,s. n:H~roehiru.s} • 

Th• poisoning ot Poro Lake was of speoia.l interest as it offered 

an opportunity to compare the standing fish. crop at the present time 

with that of the same body of watar 10 years p:raviou1a. 

In the late SU!!llller of 1936., the fish population of Ford Lake 

was removed by poisoning with roteno11a and ·the action of a heavy 

che.rge of d.yna:mi to. At that time a com.plate kill was reported and 

all fish aeoounted for hy aobtal count o:r accurate estiml!l.tes based 

on partial oountn. The fit~h p:resent in the lake at that time were 

perch, trout, and four apeoies of minnows. The 4.817 pereh re

covered, believed to be the total number in the la.kaJ had been grow

ing slmvly; tho 27 tro,1t Ylera survi".fOI'S of plantings tram. earlier 

years and were not in good eon di tion. The bulk of the minnows ware 

l 



about 50 pouald& per acre. 

!he population e.a dete~ed in the aecond poisoo.1ng •• flrJ 

4iftwent fra that of th• fil".rt. le perch were pr~sent and the 

168 

70W11-ot-tbe.yeau;• planted in 194;, ••tt• recowrsld. henty .. four and 

a halt potmda of u1ud minnows were weigh.ff and me,utur~d. Althou,h th• 

The total weight of fish ree~r•d f'Voin Ford l.ake in 194,o waa 

1,.293 pound$, or 2.4 t.imeEi th• weight et :f'ish recovered fr01,11 the same 

lake tollO'ri.ng a comph,te kill 10 yeare previoualy. The re1uona for 

at the ti.mo of the poisonings. The perch, d.ominant in the 1s,36 
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?fwabw ot 
total :nUf!tber ·feight in lm.b$r mark.i:Hl fiah 
reoOV$l"~d Htm4e marfuid r$0 over $d, 

-~' 

Blttegill 37,:;83 1,222.2 246 14; 

lvalle1es 17 34.2 0 0 

trout 0 0 J.210 94 
~~-·~-........ 

,....., ___ ......,._ __ ...,.,.,_.,,~~- iw>,,,~.._,_.,...,..,_,.,,..,...~ ·~·•Ii<• ' 
,,.,.... __ ,i...-. 

N'ud minnows ~,29:, 21~.5 0 0 

~~ 

~ Only treut in lako were tboSG planted: from hatehei'y b.aediAt$ljr b,,d'Qt"(t 
pcd,1,oning. 

~atim.Qted to be leas than halt ot mud minnows in lake. 

-""" 
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poita.iiint, ar~ g~narfllly pi soi voroua 'their f'eedi:nt }~bit•, whe.-•ru, 

the blu'80ill, th11 rc,~jor- eomponm1t in th~ sec{)xHi pois@inc, is lm.rg~ly 

dependcmt upen ir1v~rtebrati!is tor food., axtd ia thus closer to 1;h$ 

primary food chain. 

Shortl:, bet.-~ application or the rotenone, 456 marked tieh w:re 

lntrodue•d in.to th~ lake u1 a ffiea.ns of ehe.;ldng the prop&rtion of 

the total fish populat1o:n ,r$0owr•d following p<)iaaing. Four dtl.ys 

priol" to poit1oning,. 240 bluegills av~ra 104 ~illimeters total 

lentth were e1u1~ht by hook and line, ttutir t\cw~al fins r•oved, and 

the fith roleae~d. In adlii.ition, 'the aml fina · of au l>lttegills of' 

less than 90 mllli.m.etws total length Wt,re elipp@d aud the fish re

leated. 'rhr•• day1 pri<)r to poiscnini;. 210 brook t:rout, nniing ft>an. 

4 to 11. tru,h~us in total lcm&t:h, ebuin$d tram a n•rby i~t& P~ah 

I1atchery, wel"e rdrked by remo'ffll ot their doreal fin mtt\l: plaoed in 

the lake. 'these trout 'WffS se• ir: all arne of the lake the m.,arn .. 

ing prior to tb.e poi•oning. 

A reeov(:!ry ot 145 of the 246 urked bluegills was made 11a the 

eix-day period following t~ trat.1H;,'11t o:f the '.lake with JN>ten011•• 

Tn1ty eonst:1tuted 5a.9 peroEmt of' all w.arked bluegille pre•nmuitd t<1 be 

alive in the lake e.t the time the rotf,non& ~s appl:it?d• Ni:nety-

f our (44.. 7 peroe11t) of the 210 trout were reeo,rered. Th• percent 

recovery ot all groupi of fish was l<:1Wer than anticipated and pos€ts 

a question a.s to th41 validity of population estuu,tea derived from 

the pick-up ot £ish following poisoning. 

Checks on the ,reoovery of 1~rk~d. f iah pretHint in a lake ha. ve 

been made in throe previous poisonings in :tiich1,g;an. Followint;;: the 
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poisoning ot t'hird Sister Lake {hll, !a. f1:'&~s) 23.4 percent of the 

1,.395 f'i•h tr.a:t had be~ marked ... ..,8,15,"-"·'l:S ·w:" tin clipping w~r• 

f'$cu,vered. '?h~se fish had bffn in the lake from 9 to .22 1rlonth.e 

pt"ior t.o their ren10Vlll tmd nat:ural mortlll1ty htld undoul>tedly reduced 

the number of rr.arked fish. 8inoe n.o $1Jt:bmit.te of the natural mortality 

ean be given, tt1eae figure1 cannot be corud.d$J"ed as indioati ve of 

the proportion of' the total population ree{;)vera4. fhe f1~h mark1td 

w•re bluegill&, la:rgemouth baas• lrullheads,. and pum.pkinsaed stmfiah. 

Yore blui1gilb were marked than all other i,peoies combined. 

ea:rbinEJ (unpubl1ah$d) found that 1,,7 ~rcent of'~ marked fish 

(10 f!II,H1oies) wer• reeove.r$d tefiwing rc,mou.l of t'tMI :fish population 

of D•ep Lake, liiehig;an. These m&rked fish alt&o had b~en in th• lake 

fer 'YU'ying p~riods of tll!'!e up to two yeat'lh Irumhoh: ( 1940) 

reported cm a populati0n study ot !win 1".ke1 Miohii!Uh In tbi$ liltud~y-. 

a population estimate was made ba:ssd on the recovaf7 by nets of 

known numbers of marked fieh. V$lidity of oalculid,ion W&Ei the 

oh&oked by poisoning. and 66 pere.mt of all ~rk<Hi fish 1uuJum.ed to 

\Mt alive in the lake were reoovere,d. 'l'he popu.laticm of this lake 

was of th• MH•bluegill type. 

!h9 hte of 'hbe marked :fiah and the portion of the entire popu

lation they rtpresenti,d in Ford Lake eru1 be only a matter of' <H.>n• 

jeoture at the p.Nn&ent.. 'l:he weed l:>$ds of the bottom were visible 

thr.cn1ih the elev wa:ter to a dt1tpth of 18 feet, which was the lower 

limit o.f the ve1getati0n.. Once the power of locomotion was lott as a 

result of the effect of the rotenone, fl majority of thit fish sank to 

th• botton1 wher& many could be seen in the dense, ooo.pflet :mat of 

Chara carpeting the lake bottom,. By th~ end of the f'oi.u-th day all fish 

that had been on the 'bottoo.i. 'Within th,a rang;e of' visibility had fl.<mted 
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when blotitted. oft~ Witl1 •tuiugh f.ort1e to bring ttrands o.f Ohe:ll"a and oth~r 
""q,q -

pobon1.1'lg the lower waters of Ford la.lee we1~e devoid of O!'r"/gen,,. the 

•arbon dio1tida content of thtt wat~r •s li p.p .. m.,,. and the pl! 6.6. 

'll'le •eaulttll: ot thi t atudy in,U(ta:b• ttrcmgl:, the nEi"'d f'M turt.h.eP 

inve•tigation into 'the fatll: or that p◊r'tiort o,f the tt•h popnle:tie:n 

that do~• not float to the surtaee irt th.e f • day$ :follewiag; pol son ... 

ing ot a lak• with retenen~. If the 54 pereent of the m•rkett fish 

clarify that point. 
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