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Abatraot 

An illor-.aed growth n.-to, too gr•t to be aooounted for by any 

. - 1. 
' •• I • •; • • • 

nonsl growth tluatuation• was ehown to haTe ooourred. in all a.ge group• 

of rook ba••• tollowing the reduotion ill the population by poieoning the 

tiah of the ■CNth basin ot Boo'\h (toraerly oalled sta.ndard) Lake, Michigan. 

Additional intonation 11aa obtained in 1941 and 1942 whioh mado it 

poaaible to amlyze the change in growth in weight as -..ll aa length. Bot 

only did the length and weir.ht inoree.ae, but the mean ooe.ft'1oient ot 0011-

di·tion, K, a.lao inoreased. Thus it appear■ that reduction in numbers i• 

one solution to the problem or lalcee with large popula1:don1 of' stunted tiah. 

In.troduoti on 

The et.teot ot reduoing th• 4enaity ot th• population of rook baH in 

Booth l&k• (torarly oalled Standard LIJ:e), CharleTOiX ~nd Otsego Counti••• 



Miohigan, was reported by Beolcman (1940). An increased growth rate, too 

grea·t; to be aoo.ounted for by any nornal growth fluct·_a tion, was shown to 

have occurred in all a_; e groups of the rock b&S!I following the reduotion 

in t h.a population b;r poisonini_; the nsh of the 1outh be.sin or Booth Lake • 

. \ddi ·tiona.l inf'orma.tton hs.s been obtained on the growth of the rook bass 

in t hi s fake from colleotiona or 25 rook ba.ss rr.ade on July 20, 1941, and 

of 37 fish te.ken on !'111.y 24-2.5, 1942. The 1941 colleotion was ma.de by 

fly fishing while in 1942 four experiment&l gill nets (5 b,y 125 feet, 

w1 th tlve ■eotions of different me•h ■iaes, that ftried tram. 1 1/2 to 

4 inohee •tretohed m•IU?'e) were u ■ed in addition to the tly rod. 

Continued increased growth rato 

The age of ea.oh ti.ah waa determined by counting the number of annuli 

on the soale. llea.surements and growth oaloulationa were made by the 

:methods described in the •rlie:- repor·t• 

At the time of the poi1oning there were f'iTe legal-1!ae4 (6 inohH) 

rook bass in the l,233 rook bass recovered.. Since the poisoning. 289 

rook bass have been taken or whioh 20 were lega.1-aize. Reports from 

f1ehennen indioatc that the lake is regaining e01ao of it■ f'orf.\8r popularity 

as a fishinG lake. 

The average oaloulated annual inor•ents of length for each or several 

year ola1ses of' males and females a.coo:-din{; to yee.r of life, and 11.verage 

oaloulated inorementa for all year olas ■H oom.bined before and after the 

poi•onillg, are preaented in Table• land 2. It will be •••n that a deoided. 

inor•.e in growth 00011rred a.tter the reduoi.ion in nU111ber11, and tlw.t the 

1nor•aed growth rate has been :maintained rather 11'1tll for the 4 years 

following the poisoning. The malea have a alight ad'YILntage over the temalea 
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'fable 1.-Aveff.ge growth 1nol"91Nnt11 (ba.aed on •tandard length in mi.111.meten) 

to"t' ale rook baa,; from Booth Lake. a.ocording to oalenda.r year and year 

of lit•• befor<i a.nd a~r reduction in lIWllbwa by po1a0Jl. 
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Table 2.-ATei-age growth inoremewts ('l:MlNd on ••ndard length in nd.llimeter1) 

tor temale rook ba.aa trom Booth Lake, acoording to •lenda.r year a.nd year 

or lit"o. bef~re • nd after redi....otion in numbers by poiaon. 

(Flllbar ot ep .. i :m.en :, i n parenthes.es) 
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in growt;-1, and this o.d~tagc he.s baon aomewh&t more evident :f'ollowing 

the poisoning. The grand avera.ge oaloula.tod lengt h~, br.■ed i.lpon the 

suocesd ve addition of the weighted average growth inoremen'\s, a.re sh<Jffll 

i 11 Figure 1 and Table 3. 1'htire 'Mls very little dif'terenoe betl,ieen the 

lengths a.t the end · of the firet year of life before and after the reduotion 

in the densi -sy of t h e po~ula·i;i_qn. Tldg :JAY b e due to th•- nature 0£ the 

r ~edlng habit• of' the :,oung of the year a.nd older age groups. The young 

o i' the yen r s.r(1 mainly pla.nktou f19ederis, and the plankton in the lake 

p roba½ly was suEfioiently abundant to provide a normal food supply to all 

t 11.eae fis~. HoweTer, the food 1upplJ' for the old11r tiah probably -na not 

aa rficient with the result that stunting waa preTalent before the poisoning. 

Following the poisoning the food available was adequate to 11u.pply the 

re!llllining fish enoug:r. food tc permit iJIProved growth. In tact, the growth 

after 1937 -n■ f'ouad to be better t~ avorage when ou.:p9.red w:t th the 

tentative it.ate &'Hr&ge (unpubliahed data). 

Growth in weight 

Ho attempt was -.do to anal71e the growth in woight in the earlier 

report. The length-weight relationship ha• been determined for the aterials 

eollectod a.rter the reduction in numbers. Equation• 1'18re ealoulated 

originally tor the 1exes separately, but the ditf'erenaH betweon them were 

10 sn1all that a oomb!nation cf the clata wa1 considered ju1tifi&ble. The 

equation for the oombined data is 1 

W • 3.597 X 100 L~, 

whe:.e W • weight in grams, 

and L • standard length in :r:ulliaetera. 



Figu.re 1.-Grrowth of rock ha.ea in Boo-sh Lake, betore 
(broken lines) &nd ai'ter (aolid line■) redueti.on 1n 
the density of the population. Growth ourvea (upper 
oun-ea) 'baa•d upon auceeuive additiGJl ot the grand 

avera(l;e oaloulated inora!!.ents in length (lower ourves). 
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Table J.--Grand average oaloulated lengths based on the 

auoceaaive addition of average oaloulated inorements 

before and after poisoning 

"Vee.r 
of 

life 

l 

2 

3 

5 

6 

32 

51 

67 

78 

87 

••• 

31 

,o 
66 

76 

82 

• •• ---

A er 

35 32 

69 63 

107 9, 
· 136 120 

163 ~ 

183 167 
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In logeri thnd.o torm the equation may be stated.a 

log W • .4.Wl401➔.)8 + 3.025 log L. 

From this equation the weigi1ta correBpon<!ing to the length• at ~ 

enrl of •ch year of life l'or growth after the reduction in population 

\ den■ity we1·e oaleulated and are given in Table 4 ar.d ~r,ure 2. 

No indi vi.dual wci shts were t...k~m a.t J~1e ·1,ime of thtt poiaonint;. A 

cc,lleotion of 13 fish (range or atanda.rd length•-79 to 99 millimeters) 

was made in August. 1937 • jut;t• n month prior to the poi sonlng. The aver~• 

coefficient of condition,!_, tor thHe fish, which were weighed individually, 

1ms det erra::.ned. na 3.07--a value much lower tt-..an that ot 4.10 for rock basa 

after the noisoning; . The c.iffe:.enoe in oondi tion in the two p~ri od~ is 

evi dent wh0n a compo.!'ioon is made of the e1tim.ated we:tght1 tcr the rook 

b~ss oi' the sa:1: e leneth before and af'ter poisoning. A .50-m1Himeter :f1.sh, 

before the 1>oisoninr , would have weighed 4 grama, while &f'ter t:~e po~.soning 

fieh of th::l s&llJJ length would have weighed 5 gruu, and the oorrefilpondi:ng 

weights for & fish 75 millimeters long are lJ grams and 17 grams r•apeoti~ely. 

Decau1e of the e'Vidoni,e tor a prcnounoed. im.proTmnent in -the \lOndition 

following the reduction in density of the population, it waa oonuidered 

advi1able to base estimates of the growth in weight b~fora poieoning on 

the ooeffioient or condition or fish taken a.t tlla.t t:w.• (though baaed on 

rel&tiYaly fow indi.vidua.la) rather ·l.han on the le~~ight equation 

detennine1.~ rra.11 flsh tu-:;:.1 aN;e:.:- the poiconinr, . 

or oourse, the use of l:IJ1 o.vera.ge ooef'tioien-c of oondi ti.on ±'or tho 

oomputa.-t;i on o f .mlclo'llll weight& from kncwn lengtha i • valid only if' tho 

len3tl1-weigh; rolationah ip ooni'onas 1-athor closely- to ~e 11oube law, 11 

that i s , i f lh1::, exp1Jne:1 ~ in th~ length-weight equa.tion deviat.s only 
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Table 4.-caloulated weight for oaloulated l.igt.ha 
at fl1Cl of ea.oh ye&r of lite 

BetON poisonfng ~ f After poiaouing -

or length weight length weight ot 

Feialn-

Year C&loulated Calcul11.ted C~lculated I Calcul&ted Y.-,r 

life milli:metera rs..inli illillil1eters ' ra.ma) life m1llil1'8118r• I \U!!&J ,, \--:-------1 f \grut!IJ , 
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Figur• 2.•-Ca.loule.ted weight of :rook baas trom Booth llm at end 

of &&oh ye&r or lite bflfore (1lroken linea) and 

aft•r (iolid linea) red.uc~lon in numbers 



sli ghtly f'rom the valu e 3. '.foere i s oonl'!iderable enidenoe that in general 

th0 weight of tho rook bass tends to increase appr~toly as the cube 

of the length. The w.lu a of' tht; exponent f or Booth Lnke 1"1•h (afiier 

poiaoning) 'fra. s t:i ven above -.s J .025. In ·the lsngth-weight equation deri Ted. 

by Hile (19L1) f:or the Nebish Lake (msoonsin) rocL l::ass, the e;.cponant was 

.3.003. Finally, the nlue, tn the e'!1.:at:l.o::1 f o-:- cornl::lnod a-mples of rook 

baBs from dif rerent looa.li ti•• throughout the state of Ji!l.chigan (Beckman, MS) 

was 2.969. These VRb,.eg are •-11 1rnf:!':loiently close to J to snggest t lw.t 

:no g:rea.t ~rstematic e!"ror ,-a invol-ved in the u•~ of' the maa.n K for the 

estimation of t he growt}'l in ~ight before the population "-en&ity 'Wll.e 

reduoed, 

Thul t he reduoti :1n in the denei ty ot the rook basi. populs. ti on was 

followed by incre-.aea in the rate of growth in length and wei.~ht, and in 

t he ool:l ffid er1.t or condition . 

011e 13. <.i d.5.t i nnal factor has now c,nter~d into the problem. ln 1937 • 

af'ter -i;:i,e poisoning, a planting of 25 adult mallmouth blaok b&sa ( \tloropterut 

!• _dolo1lll:eu) l'f&B made, and in 19.38 ftnp.;erling~ were planted a.s follows 1 

200 largemo,;.th blaok bass (Ilu-o s1.l.Jnoiflea) J >,000 bluegill6 (Lepollis !!!• 

llllcroohirue); ar.d 1,500 peroh (Paroa flavescsns). No~• of the ~luegills 

have been 1·eoovered to date. A• perc~'?rere alrea.ct, prHent in -the la.ko, 

-$- An insui'i'ioield number of peroh h&a bNn ta.ken ainoe the poiaoninr; to 

d.etendne whether or not any change in growth rate has occurred in thia 

•P•n••• 
it ia not kno,m whither or not the planting wa.s aucoess.ful. The pluting• 

ot blaok bau were •u•o•1at\1l. these t!.ah haft r~oduoed iJl the lalre. 
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The blaek bt.11 •Y no.- b&n beeome auffloiently numerous to b4 an important 

predator of th~ l"C'ok ba1a as well as a oompetitor for food. It is possible 

th&t 'Che blaok bau Will keep the numbers ot rook bass reduoed, and. that 

the rook ba.ss, through predati on on young; black base, ldll i.n ~m eon·i;!'Ol 

the nur.nbers of those :f'hh. If thia eituation obtains both 1pe-oie1 ahould 

uaintain normal gr cwt h. Observat ions will be nade on the lake in the 

future to asoertain what ehlngee may ocour. 

S1DDMJ")' 

1. ~ t11h populati.on of' 'ih• ■ou.1.h baa1n of Boo-ch IAlce (foraerly 

Standard. Lake), 116.ohigan_ was deatroyed by po11on in 1937 to determine 

the eft'eot of redue'tion in denai \y or the popula.._ion on the growth rate. 

2. In 1940, a. report wa■ presented on the inorea1ed length ot the 

rook bass. Ad,rlitiona.l oolleotio:u have been -.de and f'ul'ther a.nalyais 

or the data ar,, pre■ented. 

). '?he inereaaed rate or growth in length haa beg main:t&ined rather 

well. 

4. Growth in weight also inorea1od. aha.rply following the reduotion 

in po'f?ulation denBity. Furthermore, t..he mean ooetficient of condition•!• 

was much greater (L..lo) af'tor tha.n before the poieoning (3.07). 

5. The re<iuction in the density of the popula'\ian therefore appears 

te be one solution -tx, the probl• ot imprcTing fiah.1.ng in th• lakes 

overrun w1 th stunted ft.all. 
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