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I'. f. O.hb.e -4 V' .... C. Apfi.•ga• -~ ~---t .,. ~ti-• .... ...,., ......... 
the ti.ah :,o,alatiori ot ,._, ~ (laltlu.4 ~•tr• Ml•h1gaa)-. 

klll-4 1Yt t••~ 'Wi'th rot••--• lt t, 'beli.....a t1-t almost all of 

tM tbh •• ~ t1f ancl ffV •1'• reo.,..,-.a.. 411 ~ a.'bff of the 

~ et th4 .,.. A_. -.7 ru.di bav• 'Na fc,ua.4_. &lthGQgh a tpffial efffl'il 

•• ••• te rtee?ff •• man.7 of ~•• ,,m.&11 tlth at po1us$.'bl•• A •lal tf 

21,129 fish weigkbtg ;6a.7 ,._,..., •• r«efft'CWri,. or JS.I,._,, pw &W'•• 

llugtlla were the meat a:bunmmt 1pec1.t.••• w,p.l ,.._. tish a4e -., J.I 

pero•- ot th• number ui ;6.l ,-reent d' the weight ot all tiah r•~n•rect. 

».ta are preaut&d cm the length,. qi,ght., ad nmbere ot f1$h by•«-
#WPfl .aad. 7.a •••••• to,: the in.41'Vidual epeoiea. ~iae la•• 

. ._,.._ th♦ totl!ll fish J>Gpulation. (in pouuu p•r aor9 of lab sl.U"fao•) 

of hep Lak• and other :aatural lalta• m Miehigaa,. 1u.aeaa1xt.,. n .. 1., u4 

Now. S.otla. 



latt'o•\loa 

CA· Ifft._ •• 19»., tM ftill pop\ll•tte of ·.lif.w :taa •• klu.4 

by ,n.••».1al ,d:th r~ou aatl rem.ovd b-om 1':bf, tw. ftd.t poi•aiag 

011-.xd a 4-JeV ttudy, 1a.i:t1atei bJY DJ>. 1. •• ,._,_. 1 ..... l.T .t 

the tut!:W:be ttaf.t •• oGnclmled by the l!leniv autitor• oa the -,.111n1ng 

1-hlt•• rttue'lta ui ~Bl et four ~oblj IP••£•• - h•f ~. 

!hAt ,.., •• ~ at1,1cdy it an tma.lfl1• or that portion et the ft•h poptl.atloa 

- h•p Lab that.•• ret1tri,11••d nbaqwn11.·•ti the.· pol.•~• 

Jeep~ hat-.. privawly .OWJtH. for~ J•r•• lt baa ·iMt"rer 

..._ 11"4 .at1!mflftlJ t•~ib•~•.• fl~. llaff ltJ', 
tn ..,,. .... t · In tr1-4• ad Mighb..-,. ut ~r• . c,t ._. l'fl.t\i:t.ut. 

1Wt .... been -. only ,-pie •.♦.·~ p...., •• ·'tdw iai.. .la 1,n. 

th• ~r-• nqueaw« that the la&tiiRlltlf ~• • evve7 ef th• ~ .. · ani 

•to1, r•~•blut tw t'4 ~' --•uee •wv -~• \ht.· ... -. 

~ ~ WM♦ A .,_j;a~ ...,__, .«t ia if:Jft ~tel •• 

thlJ. a.ke 'W$\114·b& i~ ~tr1r ---ht __.ilN.llt#•· .~ l~. p~s•ie 

·•• Chi_.··· by··--· ~•j• ·t♦ uce· •~. le.le• .,. _,.~,_al ·:,w,o••"~;· ,._ 

,...,.tl b:i.o1Miea.l ~toey •• ~" ·.~··.· l93Si~ tbltn:·•tt.oa• q4. ·-,er~ · 

Ma'k ~:)Je~"ti 19Ji-,._ .. ~.;p,._. •••.. .,,;~he lU"•;lltt-,-,.a•4·r-e~ 

••"• of.•.~··. l.ar~ath ••••. :r-!t •--•• bllt.fgi.11, ..a· pumpldutft 

._4a··(Ovt>ine.. l9Jt).··· ·t1utae ... 1"imflJtW 1rve ••ln&t4 ·f.a l•gt;.._ 

1~,. •i,y· tu po:bon4ag a.rul r--.rf'al of ~ fielt popula.tS.. h!"bg tld• 

Jll"bli et lufft\lgation,• pd&r t• th• pt:ii.•-.b&• • total of 91k ti$ ... et 

all 1i1un1 •r• r«aoft\l troa tiut.· lalaJ 19' J'n•t:i.tute per$o.,_.l., iaJ1'1tiing 

~- ~-"~ ·party • 
._ •11' NOOl-4 ot dlllllpment ••• the mwo4uet1• in »a1 l'l!IJ ~ 

1.000 ltl••••· -..ftl (ly;lror&9!la•. n♦iJll!lf) an4 pl.a• . •Jdaff• 
(ffil~Mf.ieft !a•tl,M••) • lo~ apee1ea: of rd.mlow• fallo4. to ._bliah 



, . . . 
.,. 

~•lffl: ta~ a.• au· •••''lWJer ~- ••ln1nl• 
AaglS:ag pilsve a'I ~ Lake e'l'lddt11 has :a..._r 'b•en •dta,t.ve. 

~~.· ,i-tw <to )lilt tt 11 -i~· to··•~.··~·· •fttJa.•4 ~,wtt•··~~ 
• 1~ __.._. •• llntJtc a .. le.kt a__.lf' ·~ a.,-,~· tw 
,-er. Its ._t yeai" until 1941 • fl~ aon-4 ,off• u.11ie ta,._•in.gly 

IW~ e•ntr~l of 'Cat llff &t .. 1$.lat ,. 111- ~-• .. -~•4 -­

~ _.._ •• • wb6W, •~be 1aalit,- •• t.-n« \o b♦ ~t be1n · 

•$age by Jasti:t11to ,---.1 •ho u.~ if» lue 6'• lf>'38 ~o 1"4., Bluh 

gill•. ~---a +.t. a-.h .. ·toll-4.·'b;·· ,t;he ~---a. .,.. ,..~ 
••• ~ ihat ora.e., tel.1• ,-.i. ·• ~ .. ·,-,.,. -.coae~lf!• .... 

•• •~• •I• treqllsn1l7 Wff• l&jJ ._ $&lja ••--• t.ht!tl d."'1 in 

1940 .. _... · l~I.l. 

-•iptioa d -. ·la,b 

hep ~ 1, loea:t•cl ia tection t:J'. ,. 4 lf. • a. t •.• a,o- ..,,..M.,. 
~l-4 t;._ty. ta ·••<th•neN ._,gq. a. •• fal\• ••lJ' per:l♦.-\W 

,' ' . ·-:-. ' 

mto the ee.teaer7 •~ pi'\ .laQI (Sei:rtt., 1,al)J it i• ,wrotm~d l>y ltigb• 

atMp oa.akh l.t.l.• and tetta!a 1n th,• -tnage ar-. •t the la1- ""'• all 

~•• w .the· ·1aa4 le ia ~tl..,'ticm..• ,-awnge, el" .S. ~ wood).-'•• 

ae high ~•• trcm th«. nt• lev•l tJe th• undula.tiJig riiges auv• 'bhe 

'-•• &1"~ · -,u••lf woo4.e4. 

A \l,;1eg1oal laftn~ory ot het,LIJte watinaik 'by a....., party tr• 
* ;tu1titu._ tw J'ishen.•• lt,..,.~b • J1U.1 .. · .. ~ l9J9• fhetµ- m•••~t• 
an4 tta41,aga ,...... nppl.em.Gtea. 'bJ' lat.- ♦xamS,,.tlcm.s of tM ~ a.urs.g 

tM imresti.ptloxtal WQrk 0:arned. on ther'•• Deep ~. llaa a surf••• ar• 

.a.ai •aut-ld.fth •~ '6o f•-' (Pqur♦ l) .... l,ut ta app•d•te.t♦ly 

••land c••i•iJ• ot two ba1b1J. an. •~en 'ldth a ..SJmllB 4epth of<61 

,..,. .., • •tt•nt wl'1h a ».xi-. ~ of fl '-'• ibAJ ..... ,••••~ 
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Figure 1.--:Map of Deep Lake, Michigan (depth contours in feet), in which 
the fish population was killed by poisoning with rotenone. 
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... .. 

... ~ ....... ~"• ii,,..t .. ,. .. -~liu ~,... ,. 

1. ll• :fb.t· ire'## f~ th• -.{)r9),_. t.-d • ee:attr i• ctr..-ly 

........ · '-"' ~- •f ~M 1$:hen;J. ••• --~ -,..:'be hnei.,_w .-.-. 

a'il• t• ~ fe tb(t ,~'Wr .-l••· pre-.t {av• .\a. S f8t) 

o.-1d.t.1-a cml7 11.s ,w•-1 •fd · ,W· area of Ifft ~. .._..,.. the . · 

•1#• lt~l ,_., aa ~•UH4l '1 •• ~4 litd.• Id hi.._. •--••• 

. qu~, ,i.,,. ·~~ JhO ,-• ._ .•t * ~•• awta•• ._. llch.-

•~g•• -~ti• pl&a\t gr• .in--,.~- up to ,.,.. of to'·"'· .. 
•~,.,ooh.era. ••·•atva •~··u••• ~,.,~•··ia··- .4a<t~ 

ii& 'WtiJ~ ~-•••ffl•l -.Mtttl7 tf ... a • .,._.._. wi• ;.,t•1-a of 

. ua,.i, r•b• t'ma, Mid •pta:ts.t. ,.._ .. be'"- '(}t ~he •eteJ!'a ahoe:1 

~ ••. ·~ ,. •.•. iJt· Tt. , ...... ·u,,•.·1Ha111t. ·i,· ... ..., •• .,. ~spe;u.,·· 'd 

f$ ... _. ,_.a,,: ~,- ~-~••• . ,. .......... a..,...,_o 111Ptt.•• lb~ l# 

. ,o_,. -'•lt~ ·•-.n4 M4 ~-l ia this .. 4i. ,atcMs o.t flay art. fl"•••t 

. bl ,_..ao, tie .-1 u-na, -.,,u.,.t1y 4-f('·dt.4 W ·~··.·~· ,,.., 

.. '9!-~- -..1, .. , ~P-.--~4 - ... al.ti ,.. •• b. 

•om♦ prt,et.tlie ~·fu."e••• 

»••, ~• •• althv u. oit~ notr a pe~e\ Utin. ~• ..;.1neh. · 

tt.:l•, 1-atri •t thtt •o•tMtan -, ~, th♦ ••• .,..1u • aeU\,J pa.,,_. •• 
fhe lake ilS auppliH ;ptboipall;r l,J· tll• ._.,.,. ot p.._4 •t•• 1.-r•l 

._l.l,. 1uo1117t1-..Mt •i:ru,gs are ·.~ '16 'M J#•••'• · •• -.1;1re 21-• _.._•ivt• 
the ..... tt tna lee1· thala 10 .. ••N• ot·~• .nia.~ti_. u· 1Ate lff•l 

••ltltlll UUIN.ll~ to~- tbtm a tt>et in. one~. 

file nter 1JJ. Dffp Lake 11 relat!,,..1y ele&J'. .i 8-eh! · 4£,ak d1Ap,-..e4 

•' ••~ ot to to 11,. ten. Th$ a.gr .. of tnnapveM7 et »Mp ~ l• 

».0h gr..,tel" tllaul tha a-..ra,;e tor 4"Nthfl-n tie~ 1-k••• At ih• ~ 
, . . . . 

ti. •""•f wa, aie (late Juq} the lake.•• lMl>th th ..... 117 and ohmrd.ea.117 

#W&tt.tia. ,,& ~h-..,lilie •• p~••~ 'be~ 16 -., ff te•t• • fh• 



. . 

~ratve ot iM •'MW nagMl. :trem 79• r. at ,,_ ruta.a to. La.s• F. 

at 6' k•• (61 teert)1 At lhl• ,_. ..,... •• tmm4 1n ~111•• 
; l . 

' ; 4-

. _,,...,_, ti •ht.~ fish 1th (J.e t•J•) • dspth• ot ..... St ,_... 
Ju~, eusdcal anal1••• '1:1 ,_,. Au&a" -4 l.aw hpt....,_ ~'­

th&t oqgea •• pl•~ (J.:., P•P••> ta a ct♦p"1 tit 1tJ feet. ._ uthyl• 

Ol'qp alnli:d:ty ·~ fte .. 81. - ,J P•P•• ., ,t,- 1;-., of the aun'q. 

!he pl ~•lit fFa 8,.6 •' 1'1- awfaoe -to 6.9 at a .tep'11. et ol .ffft • 
... ....... ffgeta.Ue ._. ~.· W • tairlJ abliUclut'I la ,-, i.i.•, 

la NMt&• v t-. ara ,t av.t~ ..,,_ "84· llo1;tmm. .,._lu •~ • 

'9 •~t _., the pound ~•"-· -..~) •• aa-1 i=htt •1-.tl (lrde 
!!,118tl;f•l1a). .. .. •-l4er•4 oommon were .• ._ ... 1N•••trite 

(Dffn<>• TIJrti•&llaat), ....,, pom\'lfN4 (lpJII t.\tallf)• tieedle ~ 

(El.fJ009!1• ••t.t•1_,-,.1. ntu water 1117 (~ ,,•r••l, pllew -~­

,.,_ ot ..-.aoeJc (!5htlr •-)• p--.l -.t. (£.t!.._.«~!t-~),. 
'the porulwee-48 (--~ srioe.nu,. !• !Sil!♦UN, 1• f!lua'hif-•:U·~•• •. 

!• -·· l· .. , •• -4 l• ~•etvUorlltl,l, ._ •lr••· (Se ire• -.1t-~). 

_, .._ ~11£"1 •P•>• ~• l• • .,_..,. •••vrw♦ ot wa<W ~• 

Qtlald ... hoW), u.« •---ll (·----ll• «-..,,a)., ;f' 

~ ldentifteatt.• ot · tu ..-~10 plu,a •• •• lq ••• Brit, a. Clarke 

ot the lotuq ».pa,--.'I •t tho Va:tver1itf fill ••)d.ga• 

--•• .,-tthea ot b\ilhah 1'ffe • .,,.._..,_ t>ftr the aaq,. .~··•·---••· 

·-- UU•• --· ,1,vtbated ... Ill# l••· ... nl-1 a.roun4 the iu.. Aa 

........ Jt;'Hh of oattall gl!"W at 'tht .-nln of the tll• .... -- witlMt 

ahoal •• •• • ....,.a,-~ a. rat.her 4enee •' ot p~a, 1111.ter 1111••• 

.... Cbara.. s-. ~1.- 0£ the 8Udy, shoal ueaa 'Hl"e t•l.atively tre♦ 

ot aquatic plan.'ttt• Al'lbough. th•r• •• a tab"i, ,-,. Vcwnh. ot •i•tlc 

pkata la »-J Lake• oover •• .,ttll ct-.«· t.nad.-.uau «VU&~ 



_,_ 

-. .. .r ,_. ,-_. 1er au. •~•• c tl11t. ,,.... -k··-. aue w, ••• 
loglf;• ,uul ~d•t prffl-1.ecl a ·int~. of ~t •J.tff' tha1' o-1'1 

,_._ ....... .- ---· ·~·.··i.te· .tal.;t, "1n•• .· au,4. __,17 1'PPU&C• 

...... 
·a. ....... tia ·.flt tQ tia ,.~tlcm.., ».., .Lt.kf -· -...apll•h-4 

'by aus et powd.wei 44Jtt1• i-oot (J :,e-o♦rtt rot.cm• ••tat) • .,... ... 

~ '61 ,..... of 4fWl"l• i"eot wr• ttn4 'Clioh q'Ull.tt.t,,· .... ._ to 

attout t.J ,., •• (l3.,art ., ....... w t m11u. ~• .r •"• l,J' wight.). 

!he •'h<:xt •t •nlrial 'tile polaon •• •Wlu to that used 'r Ese-,_. 
. . ' . 

(1957, l,,_) antt ~--- (lflG). ·l'n .-.ter :to tiavlttbt• the p•l••• 

& \Ile •ltter •t•X'• ot tht ~l~ ana •• .,.11-S•. J.Wge •1•t 

agt'nr• tille4 With•• 1>titf pa.aw or 4...,.1, • .-... t. •t.s~~d tln4 hn.t. 
• ,, ' • > • 

t1"-ffoall7 at 'ftlr'lo•• «-,tu 1-ldrut a ~,_._., tw te &lour•• fb;e 

r•w.t ot· 'Vii• pol-. •• ~« with •• ·to t.,_ a .,_.,. ~ . ...,_.~ 

!Jii• ~ -· J♦1Ui•4 -~ •• ,urtae♦ ., -11 ,-rta .t tu~, .... I - . . • ', • 

. . -:· ' ·, 

mot..-lloat. 

--• kt• -~tion •t ---• -•~ U,W ttab plao.« h ti. 

~ 1-t•• p~a•lU.l\& ......... i.a tht.t t~ polao:o. ,_.tn.t•4 to ie~ gru,.-

thd ~ t••• ft1e burlap-bag uthGd ot Uatri'but.~ '1w p•i•en la'\o •• 

... ,.. .... olrriouel7 -· hOCtJthl. the a:tllll'• -to .- -, ti.sh la 

l,.t.1" attbl o~tl.OU ~dl•t•a that all ti.ab izL hop Ulke l'U.OOubacl 

to th.• po.u-. • 
.4 OQJMtff'hfl •ttan as a4e t:o eoll•t e.s mau.7 fish •• possible attv 

th• pol•~ at D♦tp 1.alfe. 1'11ita •rtt :made daily f• 11 ft1'8 tolloriag 

ii• poi•~ to ......... eomplet-e a neO'VWJ' •• ,-sau,1.. Jt .1$ be:11~· 

th.$.'I t.1-at flll et the fish _. yee old and over ffltN pie-4 U,• lfo 

•at!aate ou tt• ottel"'W •• to the .PU•~•P -.t tu ycm.ng r,f tlte par th&"' 

.... t~i. A fP••al •ff~ •• •«• i.:, rlO.,.r• aa ma.ar· flit ~•• •11 



fl.tit .... ,cteatb1♦• ... 'liVj 1, ..... h,ltttM ~ ?lhcf :r.-.,-, U ~--· ~.-I 

•f~he-yea., ltlJ.1lt'gilJ.•• ,_...ld.'naef:¼41, __. •unfi$lt1, i• rook ••• •• t~ 

Ira •~•• ~- p~b1._ ·~W•:t ie' '• ~~ting ot. t-• 1~ em.4 

1:h• !9-,,>-.ll tia.lt ~ pot.-.._ •1"'•• ald.ftl4. n.,. ••t1iq. ot ,}le 

•'ber bf ctl.1.-ra eonllft-11 •~· .. •~~ m -the bo~ ldth • ··~ 

laJ'N' -el atlt -4 ._._1t'Q•• · .., MH· .a. ld.44- ·bJ'· ~ of __.,..., 

'ffg..-,.._. ~ lll tlw Jt>it~ of a lllk•• the •1.l•r flail ii♦ 

firit qd hll-,,e..- {l9ff) 1-1 tJhon th&,· nmnbere a:r• •t•• by lvgv ·tisll 

tMttw• ,.._ b.t• ,.,... alfMt.4 \y tat polaa. ~'ts•• _.,., ~tl.-.., 

.u ...... al•• ~ --•ntage .91· itl,la •11144• •~• ot •-.lla'bl• , ... 

All of· ... lith•oll•te.t -.t ~;~• wel"e 1-.tad ida,tlted. bl 

the ..... •DA 1.!!i • 1---~ 1i1' ... Cu,1 ·'-· iftilbba _, .. , Walt..- 1. 
. . ' 

01"._..• ht.1• saa,1•• .,_ l•~ ....... ._.,. _,.. ♦b~t "'• all tl• 

.,. 100 mi.ll..-t1"'e lo-,,. _.e»t fo'I 1'M 'bluegill• d which at,.··.• umple 

..,. ~ (t.J~_,__._._. halt d •• •••• .... •~• 1M '4ll .. w•)·• 

,w,._. •• ••• ._M't.d al• t-., • l•se ·•~ .-plt of .-.11 n,.,.; . .,. 
11kaa l.00 Jd.llt:llftere loq. A,ggt-ega\$ Wlgktta W8H •~•4 td' aU of the 

ti•h •• ...,..,..._ •hil.tt .~na1ai wtpAur ~• •·--. on .Olllf. a ..-d4-. --,i. 
of ttJ,t.Jia of ••la . ..-1••• ••••••:tie ·ff ~4ar4 -.t· . ._.1 ~ 

(w. the tiJ et. iibe tail wA.t.b. the uppff aa lower .«&• ~Uel) ftff •A• 

ta milllafft•• an4 thti• tiah ....... "lghed to 1-t· aMJ"♦s.t ,_. • a pla.W,... 

balan., All d.•ta • length au nigh:t wr• ocmnrte! to ··tbf · &.glish 

aptem u.d _. pr•sen.t•d. here in tna, r--. 
,...,,ive •• ea th• affrao, gO'N'th rai;e of certd.»: a,•1•• UL 

tiohigaa: •wr1 widoh ave beg 41~ i.a 1-le' ,age• ht.ff betll takq · 

tr• an. un,-bli,ud rep_.._J,--.: th• l:utltate fer r1...-1e, a.,__.a. 

J--1a--. Will."11 •• Gl'owth rat. ot some iQ.o:blgan. .- ft•h••• 

.,_... lo, fijl. hbMuu7 '• 19142. 



Xl:t• ~.-tittati~ d &ejp Lak~ '!flat ttail• pc$si'bl& iiu:iout;h the eour't$SJ' 

ct ~ ~w•• ••.ra. h8a ~1~ antl ~ I.. f~• W-• ._.., ind.eb~ 

to ».r. :I. lf,. Eae._... for t~ _.q da'ba oi $or sugi-ef~l•I'$ tor ·the·· 

•01a:tinuati~ Gf the inVt9$t:!gi\tioo,.. 

-~ ~· ~t$:tij,l .. ,. ~. c...,1.1. •• ...,,. who· ea•ekett· i~t~1$•t-!.erut et 

:f'lelt ,._~e4 ·~· p•f-•Ol1Ull• • \lh.o• wl1$. ••• Jlu'bbe •4 tf;u4-t._ 

Hlped tort ., lllef:lSUJ'\8 ti. A1141les: d n-. 
,...t of •the.. ~'"'•'- stuf ttJ;,ea wt~ t• p,d.to~ •-' rece._17 

of llo.. WS.thoutl ,.__.. ait <1!.• ~~•l!'le111 ~ 1-ff bfta a.k l••• 

OOJ!lJ!lete. 

•• _.. 1ntt•~ to »r. lft1Jtl,Itlle tv oi"t~.1~ t'•~ tu , ........... 
~ff f.&4 nigh"• of fl•h reowtPt4 

D.e bah ,o~tt.ia •• o_,..4 tt 14 -,.t•• •t lllt ,_. of 

J•ltoning., . ..._. fish aa4 JUi .tt.-h r&ovw,e.t 'MNt 'tM .. lll.rgiMn;Outh ••• 

(,-,. ~-, .. ,. bluegill Cl!JQ•~ •vMl'tir'ua). ,~»S~HJcl . ,~-
-' · .. ,. ·,.'•' ..... ' ' . ' •":·' ,', .; ··. '_·' '' ,, ···:··_, : ,· ''. 

l!l>?*ill)• green__,,. (~2S,f se!lf.n.1). ~•• stmfl.ah la ttw 

~• eembtatt,aa of pN"bt -,e•i••• ,._k basa (N9'\1ol,!1'k•• ra,5•1•)• 
-.act yellow ,-roll (r1'ir•, tl.&He••ns ). . ~ae fli,h. "•••w•d ••• yell• 

. ' 
w1Ul$a4a W1!!!111-11,). •' Jlke (J!:-M, ~•al••>• -.a cOllDltD 

,-ter1 (~at.ft!E;I 0~~1). r-.g, t1•h pe--.t nr• ~• 

(Valf/\ J!I!.), t.n4 • dMl• ~-- ~ the g♦W. ellilwr (Jto!!!Hef 
O!l,!oleuea,l~ 411 t.P"i•• in the asa,ooiatia. are 1-liffed to la'¥1t been 

Mtiw to the 1.- ••t the • .__. aultel-'•1 -~ .. w.--.# a.n.4 .tiw 

,;"'1.un 11hb\\ltt ftte negltgil>l• ·~· reooveN4 (t.,.bl• l) artil ti. ,tae 

'11tri.button ot the •~ $Uekera •-"•« gelten shin-. lea.,.s lit\W. 
. . 

4r>u~ ,._t tMr 1-4 ,,._ u:v...._ -.ootdentlJ #l-oa ti~• bait 
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.~. 

'b'fl01tf~1,.·~. th~ ~•-l411Ui:n~•• v·· .. ~.as.i~l. '.~cfl.Qw tra •a"Job~ 

~~t . .,j ... 
.4 tif•l tt 17.~ tlih w•~~ '6f♦-1 po~f, wa 1'4'01i~e:d t~ -

ltlt-. -••• r~~s. eaout ·to. _,,.,..l)x~•~ 1. 647 rt• • ,a •. o 
p~4$ pw aen• Of 'th9· ifsoim.l ntaab_. at· t:b;h takeu., 8'4 or 3..l pero1tn't 

ot ·•1"f t~l bad· •~-J.aB4, ·Qr W.N. o-•tt~ ~, le-1 _. ••iba.'ble' 

l~• (Legal llln&UI tor ._ .- and PQ. ft•• '* 6t.~s tt7..eep• 

,_,, the lu'g-.11th baas t.-r wh:teh the l•l length 11 10-.in,ehef• &bee 

t~• ,. _. l••l 1~ t'ff .,._ ,.r:t.:ah ... 1$llh-ea.d8 - ti•hi~, ,_ 

• .,.. -,1>1\ .... nlf •• , a~h•• u 1;1-, 4••17•1-lJJ 1-gtb.) .._ .. •1ega1• 

tlih w.r• prit•,-t s.t tl1't 1/'a't• of ,e.lt, ts.• per aor•• th• total •~ht 

et lepl-· and 4e•~fl)►aia9tl _,..-.-• ··a4: Jij.J.. JfffltU (Slut , .... ·.»-
ael",t *>'6•J. pR__. tf tnl, tt•J.>,ouaq, ,-~. l'li;.tlf. • ti. ~-• 

fDli weight et tt.ala et 'tlw GJfCi(ui; r•~ 1ar• ,~t•6d in 'f&\l;• l• 

lhtt _. age •••dUcm. Gf 'Uw ~yj.jal · 11"1• 

1/fo (Jut~ irn~tlei apfff.l"t<l in t'lw •s• ·ccmpoattioa ·.tt 

.&117 Compo~ -,eeiet ot tu• total ~pula:tion. fh• lff numbsr ot ,ou,.q 

ot tM ,-r· r<tco..,..4 for, •• o"f 1;JJe ••tt..-.• ·· 11peeiea • 1- a:tvi.1-,_. 
b 

w the tU.tfloult:t•s of ~••ffV'Y {te111 t lo:v.btleaa wwe not f<>umt). to a 

1• ;prod•·tle at yol.Ulg u the 1941 ••••• t.ttd to utura l ue;t;la .amt, 

oamul'.atl•• in ,..._,hlg tluf•• -•• ii; is l"Mop1s•4 tha1' .th$ :r••..,..4 
p-,ultrUoa 1, pn~blJ .. nai~ere.bly 1••• than tbo utual populat.t.oa. 

Joung fish are, Mo.au• ot tm,1.r •iz.•• Jliand more oftu than lug• tlah. 

~-- vouag bl,..gl.lle,. pwapld:on.ts, r04Jr •••• and &NG. •~1• _, 

• mne4 ~• i4eaiily tbaa young larg~h baaa, ,_-oh. u4 • Jlu. 

.. IJl"ing 'Af 1941, b, Jouth~ J.'iiobi.gan we.a f:i~e&tq t\Y$i;'fl,$$ :aad l. P~ra\l 

F•~1• t1Jt egp ud.. young owld have ~ -,"t;.:ed ~. ti&~ •••~ 

fS. pre$tm.4♦· of •trons ll14 -.k yae.r el.a•••• 1n ft.th J4lpuht1-... •• 'beea 



•~1 ob•ffV•fl• It ta 11ot baa poaitit-el.t whethe the 191A .~ •l••• 
•• Jeo4 Ol" bai. f:omtldt>$b1• mor-tal.:f,ty pt-01:.s."11 "°'.-re4 b .... the: 

time ot ht.teld.ng ~d. J>GilJCl.Utg• A pe:riod of ZJ1ightly 1saa t1-a. two l!lea'bht 

Q.d. lfDP••d e$.nee th• tnd of ep~ in Dttttp Le.ke.. it. ta •~al . to 

expect ·tnat ~ n•ber ot 7~ d the,_.. ts.eh~ QJ.l s,♦cle1 wcndd.·'b• 

g:vee.tlJ "'1uett4 at ti. t• r,f !Ht1•~ 1:>7 ~th fr• ~1ou• oauaea 

laolutag o-.-lbali.-. 

ftt•• de.ta. •~a:••t • •~•·• in the 19;? yeu claaa (aJ6'V•1 Il) 

u all sp,eiea a.go with th• eso•;ttion of tH t-o~i balls at yell• p..-.}1. 

la ,-.ra:1, ·tiw dttfe~m••• in the •~h 0£ ,~ e:la••• .to not fo.11..., 

tl:t• ·--.. patten,. trtr •ll. ""'••• With ti. )?0Nib1• -.eption .of the 1JJ9 · 

1-.r •la••• TM·· 41nueie .£ the ag• ooaposltiOA anf. 't• ~ll ot 

th• 7'81U" e1••••• Will k pvea tn •vb1Hacttons tor the u4in~ apeet••• 

,a51~1. lllugillf ••re the iwdt a.:hadU.t •••wa 1a »-1 J.«ke 

(ft.ble.l)~ A total Gf 16.,059 ti•h •t 'hi# speot• ••1&hi.'rag a,6.Gplmll\a 

_. 1"90~. ~-- tigv•• J"eprea•t se.a ,t:ro•t Ill 1-;hif ~ ant 

hJ.i; ,wea:t ♦t ._ ,rt'igh:t of the ♦ntdie pepulati•• lh•• ••• ·f.44. 
l•gal size (J'+B ,-. M~e) blugill.1 (6.u.u• tu14 owr) W'hieb .,._t.4 

'ff J.4p«o•nt ot the totial bluegill pttpulat1a rffover•i• n. Upl• 

Ufe4 biuegill1 wighei lf!t,.9 poua4a {68.J peroet ot the 1'0-t.l ftigh'I 

of bl11tg11ls t"eoev•r•4 aa4 ll.8 p~ pW ael'(t). !bAI ra,io et .tlw 

aaher ot legal to un4.walzed. tisa waa n•Ai"ly 1•31• lhia ratio ap,-a.r• 
. . 

J.N'ge b. Tin of the fao't that the poplatlon was ~em.G'ft4 trma the ··1a1te 

only •lightly less thaa two moatiis after tk• lu't perioti ot bluegill 

apa~. !he re1-.ti ve ao«u-011¥ et young proubl;r ea 'N attr'lbuiied. . 1-at 

to an iJlAn'mt,pl•t• ~tt1:Jov•r1 of vu ,-ung ot the .~r. 

llte length, •igbt• ud ~~ ot blugi11a bf age grwJ• ~· .·pu 

elate•• 11 preeent,tti 1a fa.bl• a. 0:t the tote.l blugil.la N,ll.lplK at tilt 



0 

I 

II 

Ill 

D' 

V 

YI 

YII 

nzx 

t· . ,If!' 

ttNQ' 
•la•• 

19ql 

19ll> 
19)9 

1931 

19'!/f 

193' 

19'5 

19J4 

19JJ 

••• 

tabl• 1.-!he minta:an. mNES.-• ad avenge length a4 welgat. ad the nv.mbe ot 

'bl:uglll• of. -· ac• _..., Peefrffl'N ,._ .., ~ 

iett.id 
.... W9l mli11'1>R 
of tlah d t'iah la 

7J --
115 

lOJ 

IO 

.... 
9.872 

J.J90 

" 18' 

2JI 

" ~ 
l.lJ 

' 

f•e~te.ge 
0~ ••1 --.. '1., ,, .. , o.4.- a., 

1.e- J.a 
J.6- lt,.8 .,.. , .. , 
-.,- ··-
1.0- ,., 

1.1-9.9 

1.6-10.0 

, ...... ., 

f f, ilMi" _Jif'._ifjj · M l:t 1h 

-..a 
J4 
6--

.. , 
9.4 ,., 
•··• 

1, 
118 

14 
·J.6. 

19 

So 

' 

••• 

1.1 .. a.J 
11.o..io.1 

,.,~13-0 

7.,-u.,.7 

••• 

•••• 

••• 
1., 
J.1 

1.i ,. 
i.J.J., 

12., 
••• 



~ 

. time •t pij~fx,g. a .mia· •fl.t of er, ftta ~ti1.ag prbctpallf 

\If 01• • .latge •e~• .~ ·-- t'• act d.•~t1._, ._. 
N1'aU Wff♦ •••~ - a.gt #41lp8. &HOI'~ u th.ft i.ba_.d t••~• 
....... t:U• •.i:tM.a the 1mlln••l. ~im iat~,. ,ru .... 

. ~ 

poe:d.ve •• loll-.4 t• . ...,.1 •~her •1••i••.) fh• repl'••••ttou 

.atr ta.. d.if,-.eat age p-ollfB iai thtt 1'J'lt1eiill ••• 4eeia.t4lr ~•l• A► 

gl'"J• !!I• ti• VI, at Vll 11tV'♦ '!!m4h ~J" t~ •i-crau.p# 11 P4 Y, 

Tht· ~1 i,epr.._n,1.-. d tg ilttermm age g-,-,1 b :,J"Oklilt k4, 

t• th.a ~ 4tt&N•• .t· ---•••. of -~l r-,. ... ,u.a a att.._t 

•~•tu ireu•·• ii.1• ,.9q1} ,.._~" 4llt ~t •a1~ •---• or ,,... 
a ._., ~• •r po.bit nth.a •on4lt.i•i~l.f. 1it '\ibf. pr♦--c• f>f r•tllff 

n•h,·• pw 1• •1-••• la a 101,>u.~tia, tkfJ ao 1t0\ prov1cie u ·~•• 

••••· ·.-, th ,.,_ l'•l•fl.w ·•~•·· W ti. .. ,_. c1••••·• · la ..... ~ ... ;··.• 
_. ,..,_.'.liN ~--k el « ffJat'. •1-••4* lt _..l•-1M:11,.., ... t t. 
ov•$al«.tati.».'- tho age of th-, flo a.tithe·~ <ti •1••• to 

' ' 

q._ n• Sle, Ct• -'h "unmb;g ., -M Blmp:1.- ar• ~-·•W'• >it 

1• _... gc ... lq that a •~ HJN-ta'1oa d u eJ.d •jp i,UUJ ~--••• 

a .-• :r'i.ohiw u•• •la•• \bu. don • tqailJ 3--gt ,..._ •f fish ~1 

1eu-• 70-cv. ·On tti. o-W. ~. a ••aft.it,' •t old 110 -.-, • •r•lt 

\he "•ult of a&tl.lJ!'l.1 ~U.ty oT4tll' a l.ag »•io<l ♦t 1•v•• 1fhel'"fta a 

•••rotty ot :N.1h U • 1~ a&• group i• ••f:bd.t$ly •ugg•aU.ff ot e. pow 

yew ••••• • Jor the ,-, Uke 'bluegill popula:H.oa, thtt 12J Yi.,.geup 

ti.lb (19.34 f&al' el.ad) ~ the 1ijl TX.grwp fiah (1935 ,-.u- ola••> 

iadieate a tu grea'ter oripnal alhrv.dano• tff t'tu,a• year ol••••• ~ 

4o the a-1,wa ia P"PJI V, IV• ·&JW. JU t<W the year •la••• 19J6• l9'7. 
u.l• l,M.. 1M 1914 m4 l9JS 7~ olaese-a ba4 ·~ at,tl>,3_,.4 w __.. 

,-ra of natur!&l __.-.:U,:q, u.d •·h fr.,. -.pt•• .bJ' ugl•• it).IU. 1-4 

1.b )fJ6. 19,F • •• lf36 11tar ela•n•• Llkflf'tte, t)l.f $6 V-gr•'9 fl.u 



.-1,-
.,.., •• -1.i to ialli•t• 1A ...... •'tl-~r liJI P~· 41.atl t~ tb• ·.~ 

il.p,e11f fiik i1.uU-.lt f# •• lfff; 7er •••~ ·~ lf)J, .. ~.,•k•• 

f~.-a) X!) •·· ~J;; repd·~~ au• •t W e1-.iae4 t.# UL _...,. 

ii#,tai).y weak ,-_. t&.••• l.'i.l t• b•li.evd. ttbat tbe l,U, ;var el;aaa -., 

•••p1--.117 ~. ·nie 1'la···.,-u.· •Jan~•" •.iuaw .--. 
Ntl#il, b$clua of ~. a.~t • f'l.ilti.NJ to l"tltOT&r fl'e1i'J flab.. 

,... ·.~· ·rate at· the bluqUl.a 001'llpal'tlll f•~ti)y 1Fi:tk i.;• -..-., •• 

,.,....,. __,_ ..__ dn•~ tor ·th&·. A'tau ~ 1), 0a tlHt •••tc•• 
tht ~iu.•g!lls WI"♦ &.tt&J.JWJg legal l~ 4'1#~ 'thtdr l~h *3oa o.,- . 

~~h. A$, ... -. Gt JGla~, ,o.,,-. •• t.ot •1-0:ou, w. 71.,1 

,._,.,.. ol •P.IP•\9 JI:. a.ut aU ~r• et ...,.er•• V to tlll 1-4 

a:b•d.ua lttpl leagth. .~. ·•• nt!••···1taaeti • a. rllndw ~1• •t··,c, 
fi#ll (e.ll. .. --.· f,i.jh or•'W ,._ !.,~he•) •• ·1- ,-s-••a, .. maJ.••· t. 5i 

pal"'M~ :1-.1e •••. 

l!SlcWIII ft!l£1•h. .!he ~au••' n.~ •••'°• • ~~~-• 
.. 1 'Uhi,'cl ,Ut -~1' ~. "·· .,.. ... ..,., .,., ~--· •· ,--~ of ,,,,,i 
..,._ • ._ wt~ '8.t ;~ •• ~•• (t.bl• 1) fiff' !1,1,-Hat 

r)t •·the· _ ..... l ,fl@h JtP".i.ti•• ••• ~.a Jff4!illl't. of·~. t"ta.l ---~ of: 

-11.tiah ,~•re«.. ~· Wff• JJ .Mtatl ~tide-• (RJ ,-.-.•~•> 
--~ 7•J ~· (O.f pwlU ,_. ur9.) la the l&IP-♦ 1-g&l ti.it 

flOl!IIJld,•t« . 0.6 ,-.01ta1J .Qt tlut :nq1-r Pd 10.6 .~•t ct tbs lfeipt ot. 

•• '\o'9.,1 ·~. o,r ~•• ~•.-ea• ,_ vat1o of lep;J. to ~­

•1•4. lieh u this ,,._,., •• iwu.t lil.80. tkt• ra'ltle it mn•h leg♦?' 

tJaar.t. that t,t ilhe·blu•g11l• •" •ttl;J. a1pu.ra llipropot"bi~te uvt.o 

ot·tt..ft.~ ,u.tt.,lleNw-. •of•l•£$1 ~i••--• S.. JH).Lak• 

ad f&e~ .Y'\\Ull of the' ye&.r tlah 'tht.n i;Qre ••• ~ou, ff.ah. ·a. 
.c,wth nt• o:t ~• p-.,ldiat-4a 1a ~ iAke •• al...,. \~ ._, tit 

~. b~l'l.1 ••• l"•• a.M' td ,.._ 1.ppau to a.t\a!A 1-gal l~ 

\ 
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Figure 2.-...Grawth in 1-.ph ot bluegill• anti pumpldneeed sunfish 1n Deep 
Lake (aoli4. line). f:e~ e6mpvison, the 'tentative state (Michigan) avere.g♦ 
has 'Na aideti (br.iten line h 



(c ~ .. etth tftW of tMm 'l'IV'V ~eeed 5 1.nche• ,d.t-httr 11l. ,.ep l.a,b or 

~. Mt•ld.gan ai a wh4ll♦, Jtlm.ber• ijt tho: ~iiitute etai':t -~ not•• ~t 

sited ff.ah prN-.rl:; h thf!t lake. fher~ i• ti-~e posid.bUi't7 that natu.'rill 

~lit,J 'W'.o\tld ca.tell up nth man.y of· 'the p~ld.nseed.s b$fcr• they 

~ee.che4 l;egal nae. ~ fl@;arei-q, . in t1- llwnber of youug~f-the ... y• 

p~kinse~. i'hia ;car(}it;y of the lUffllhar ot ptui1pkin.$,ff<1:8 ia beet 

•ttrt~ed to • p<:tor hatch in 191&1,. 

ibe l1tngth., •eight• a4 n~ of' ~kuutftlff by ei.ge gl"oups · •• 

d$t$:r-mine4 frron a -.m.ple ot j85 fish la p:rai;(tft,i;f}d in t'a'ble J. Of the 

:;; p~aesa: -that ~• <no'I! 6 ~..chttt long,. Ofl17 2J bs.4 ..,.lea that 

wer• di~rded •tu-elf• For tld• :r-ellson, th~ u~acy ot·. the est~tea 

of the n:rJJ!ib&r of tieh in age...p-011.ps V to VII 1$ open to eema ~u,uttio.n .• 

.lge-g~•P II (19'9 :,rear ole.as}, ae tmiong the blwteille, appaars WM.k+ 

. 
exoeedin~ly etrong and ir1.dioa:te a nliieh £;rea:ter ori§Sin&l abundanee the..n 

repra4uotion .ta tUfftu'Ctt oalendu' years. espeeiall,- for t.M J.941 ,._,. 

01&1•• 7:he ee.ae with w:Z1ich pu.1S,.1tkint•&d~ take the Wt•d ho~k is proba'bl.J 



' .... , i■tl•ti;i. 
r ·. t ' 

Age 'f-.r Nittnber 1;otal number Peroenta~• !o•l l~ ~ 
group •la•• of f:i.sh of ftp :bl o.f total inohes·. el t~~ .. •• ll'Wliiler' "\'ffl 

0 1941, 36 i,4oa ~;., o.a..1.a 1.6 ••• . ... ••·· 
z 194() 114+ 4.134 69.7 1 • .5-;.o 2.2 714- 0 .. 1.,..0.; OJ 

Il 1939 64 ll9 a •. o ,.1-4.4 3.7 59 0.3 .. 1.0 o.6 

III 1,931 54 142 t.4 3 .• a...5.6 1..6 ;i3 0.6-1..1 1.1 

IV 1937 59 lal 1.7 4.3-6.7 , .. , 63 o.s-,., 1.a 
V 1,- 12 16 e.; ; •. 6-6.4 ,., l4 1.6-J.9 2.; 

l 

VI 1935 12 17 e.3 i.a ... ,1.s 6.6 14 1.9.4.2 3.e 1--' 
co 
I 

VII 1934 2 3 @.o ,.~.9 6.7 2 ;.2..J..t•3 1•7 

Total ••• J83 5.935 ••• ••• • •• 279 ••• ••• 



.1,-
re-,oad.ble, in part at ltH,'urt,. tw the poe t-••Jl!fj»:tati• -tit the oli• 

. , 

~d lV'ger ,r;..,imens. fht ?mtural morctidiw-1 :ratt tw.- these old.11.r a.rui 

krg;sr t'iah ia also prolmbly ,1';l"eat. 

the fs)"ffl'lth nt• of th~ ~ldttseeds •• ,~rAt altm"W th.ml. that 

1.te11tatively •~idered av•rage .for the state {Figure 2) • PtL"'llpkiJJ.•eeds 

al'"«, usually ~eeted to attain the legal le:agth •t 6 in.chEis i:n gouthe:rn 

th.•~ su.iak gt-owing SEJ&lJonl!♦ At the tim• of poi.sol'd.ng, e.; per.:u•n't of 

a,..,..., ff• 50.0 JWeen'i of Jg•~oup V, eel all of t,&bpoup1 VI uA 

Vtl bad attabled legal l•ngth. The •• Ntt:io, b&.a11ui Ol1 a l"'a!ld~ Ghtple 

ot 145 ti.eh (all 4 inoMS or :m.Qre m length) .• WA$ !>9 Pel'Cent fealthl to 

!µ JeJ'••t- me.le•• 

Bluesttl .! ~mnpld.nse-M hybrid. 1lmti.•h• A relativttly l.arg♦ nmabtr 

of th1a 11f'br14 e~inaid.<>n ea t'o1md in »•ti take. A to'ta.J. ot ;t59 

spec~ nigh.Uig 16.h pounds•• reecrve!'tHl {'.f-.ble l}. B.luegill lit 

pumpkintee4hybrid$ ma4e up 2 .. 2 pereent qf the ~rand. 3•3 pero•nt of 

the weight of all fish r.-oovw-ed tl'om the lak-e (rank -&f a..ven in 'bt>t-h 

aum'-• cd weight). A total of 27 hybri«e (l.$ tisa "" aor•) weighug 

6.J pounds (G.I. pounds p•r acre) had a:ttained th• l4gllll size t!.esignated 

f-or the p&1"8'Jlt Bl?"i••• Legal fish therefore ade up 4.6 pdo.nt ot t.a. 

total nwaber an« '4-2 perc-ent ot tM total ftigllt of tu bluegill x 

:,wnpkia1eed hybrid.• NmOVed from th& lake. th• ratio ot legal to llll4er• 

siaed hybrids ot this eombination was about H22. This ratio may no't 



thts . 589 blue&ill ~ pum;pkiu1te4 

th$$~ 423 $,PG•im.ene W$%"$ 

us~fu.l to:r aged•t~tior.$ (re.bl• 4.). It•s not peasibl.e to aaaip. 

a.gs groups to the 180 fish that a,r,e :nt:>t con,dde~ed in ?a.ble 4. beoa\la• 

•4~quate reo:or-d.• of their 1El11gt.hs are not av:$.ilable. ~e r•atiw crhrcgth 

hwbtide had a growth rate that '.\17il1S :ln~l"Dd.:la"te to the PIU"•nt ~tock but 

•• olose!" to that of their bluegill pr~ii. On ths avet"ag• thq were 

a:tta,~ l.&gal length late in theu t~b or ia tkei-1" fifth nuon of 

growth. It ha.J 'be• o'baerved by ttubbs~4 hbb• (ljJl,, ljJJ) that•­

•entnrchi.4 hy-'b1i"ids have a growth rate f&st.r thtm •11:~ ot .,_~ par•nt 

•~ei••• This ~btl'.u,,ation appltt'll pl.l"tio~:Ly to tho•• ,unti.ah •P••i• 

wbith a natur• have eompal"&ble growth re.tea. In th• p:reaent intt&.1\We 

w are d.ee.lUg with parst speeiet having noticeably div•rgent gr~h 

nt••• as the blWJgi1ls grn faster than the pu.mpkinife&ds. ·av, dai.a. 

1ncJ.1oate f. gr.-th rate for the hy'brid.f of th.e oom.b!lna:M.on aa 1>$.1.ng 

taatff i.11. eaob. age: gl"oup than the mean rate ot growth of tho parent 

•peoiea. ~a agrees in general with the findings of Bailey and Lag1er 

(193$) for the same combination ot species in J'ew York wa:t.r,a. 

but in •11 probabiliicy' they were predomui.antly male and generally infenile 

(liuhba aud. lub'ba, l93')• 

. 
~ld.a.a•e« bfbt:-idai weighing o.; pO'unda •• reQovere«. ii.se and t\fo' 



table 4.-!b.• rl'i.inb!xml., mfl.X~, an.ti &c't$:.-ag• length, th• av•rage 

w•tcht ~· numbv of hy'brii Jsun.t:i•J:L (b\\\Ggill 1: .. :i;rumpld.n&aH) cf 

RCh ag, group in A sample reeowred from lleep Lt\k\J 

Age 

e:~1 
e 

t 

IX 

XII 

1!I 

V 

Yeu, ll»rt'N?' . 
•·la••' et tilh . ·u ·. 

191il . 

1940 
l~ 

193$ 

19'57 

19'6 
19JS 

••• 

u 

269 

50 
40 
2; 
; 

3 

1.k 

1.1 
,.1 
4-; 

4., 
6.1 

••• 

, •. 1 

6.o 
1.1 

a.L. 

• •• 

1., 
,.a 
5.) 

6Ja, 

s., 
s., 
••• 

,...g. 
w.ighi. 
(~·••1 

••• 

o., 
1., 
a.; 
4.8 

• •• 
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Figure 3.--Growth in length of the 1:1.ybrid sunfish (blue 6ill x pu.mplcin.seed) 
in Deep Lake ( solid line). F'cr co:iroarison the grow·th in length of es.ch 
parent species in Deep Lake has been added (bluegills, broken line; 
pu..1rmkinseed, dots and dashes line). 
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blu•g±ll ;it :-.re"en. iUll.fish l"e~overttd ---··'··' ·· t'®h ~ n:1&ll 

:traotiOJ:1 of' tote-1 ~i.be1•1 ·-fUld- vt1'1'1tt of !"ii!h in ·the-· l.~ke th.a.ii thq 

ll'lB"nB and war• m11ed for a6e tl&termination:h Su of lhe green ~~ieh x 

pwcipkull♦E"rtl hybrids were in ai..,.group I. their te>tfli.l lellgthe :ranged 

tram. 2.0- 2.1+ inohes a:n.d awr$ge:d 2,.e bloheB-. Th$ ••ventl:i. ape'la-. had. 

a total len~th ot 6,.7 i11Gh♦a and w~s in i'tt .f1tta s~ar 0£ lif• (ag._ 

'9,'0'l]? lV). 0£- the two bll1eg1ll :,;_ gr&en. sunfiah hyb-.r:-ids i-~e~vered1 mut 

ha.d a t(ftal length of 2,.0 imihei and vms i.'!l its •econd •~ (age-group I) 

and. tna li>the had !\ total le:ug·hh £Jf 4•:> illt;he-• and was in its third 

summ&r (age-group :tI) • 

Gi-een aunfith. Cb-eG auni'ish we-re the third :most -.bun.da.n:t apffiee 

(,4.0 pe•tn:i:t Gf th• total n'®lbeJ') ill D••P Lak• but ranl.md only ninth 

bl wight: (2.0 peroent of tu total 1Nt:iiht).,. A total. of 1.m epeo~u 

welth,tag 11.0 ,Ollllis •• reeo-r•r-1 {!label• l). fJ:t ... ia no :ritl:ntmum 

!$gal le».gth for gre.n tunfiah in 16.ohigal'l but 6 hloh•t ia arbi•al".U.-t 

eo-m.$iiffc0d to divide the de•il."l.bl.e boa the tuide-sirable,, the.t'• ..... no 

green tnmfi.sh ot "d.esire.bl(i.. l.~ngth in the T$.."'l.4Gll s~l.t u.-.-d for ag• 

dete~t1o:rui. R.o-ffw:r, five $J$e~n•, 6 1.nohes or ov•r in total 

l~t:h. ••r-• recovered- from the lake (o.; d.Eu,tr-able••ii•4 tlsh pe 

a.ere). !he larges~ o.t thes~ had a total l•n,gth of 6.4 inehe's. th• 

ratio ef desirable to im.-desirable green sunfish ns ld!l6. 

Seale e-.mples wve aved fr®l a. random sruapl• of 184 _ apecimes.­

Da.~ by ag-e groups and year classes for this sample QZlly ar• su.mmarilf.ed 

in fable 5. '.rhe r•ative strength ot year clasffes appears nor-.me.l e-xeept 

tor the 19;9 year class whieh like th& bluegill end pumpki.ne•ee s-~ 

end.ene~s of be~ weak. fh• rate of gow-th, (Figure 4) '.'ft.It alow. 

On the ~:venge. the green aU.l'lt':ish had :n~t attained the d.es.irable le.-gth. 



lumbfl' fotal length 
Age Tar et fiah in tt.1u,wa•2 

£0'ti.!, chat .. ,. E®I mnm Iverag• ~ 

G 1941 10 1.2 1.s 1.7 

I 1940 114 1.8 2.4 J.o 
II 19;, la J.l ;.1 4-S 

II% 19;1 25 ;.1 4.8 s.s 
If 19;7 12 4.4 5.4 5.9 

V 19)6 l ••• 5.9 • •• 
fo1-l ••• 184 ••• • •• • •• 
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GREEN SUNFISH 

LARGEMOUTH BASS 
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A GE GROUP 

Figure 4.--Crrm"fth in length of the largemouth bass m1d green sunfish in 
Deep Ls.:ke (solid line). For conr:ar:ison, the tentative state (Iidchigan) 
av·erage for the largemouth bass has been added (broken line). 
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?"~:t,, · th<tugh "'"'"'"'•'"'-"~f,,•"'.t 

{).9Jj} tcr this speefos 

·~ .. ~er•iJ.1'4- largemouth baai RS abou:b lii. !his rati4'1 a»p~t bigll ucl• 

&4 1MJ1.Ug the· eunfishi r,ay be atw1~~d to an itt.ttOlllPlete reoe>NJ:7 qt the 

,... of th♦ 1aax- or to a P<'.H'4' 1-toh. 

!be lm,.gth, we:tib.t, and n'U.l'Ab•r of le.rgem,outh bass b7 a;• groups -.« 
year classes is· pre,m~t•4 in Table 6. These data aN based on a S!U"Jple 

of 21.\6 fish, inol,ldin.g all ·of the f' ish in ag•-group II an4 oldi1n•. :!.'he 

bal,llloe ($.ll in age.gro\lpll O e,;."l.d I) were assiped to age groups according 

bass wore deaiaedly unequal. This irregular reprf>aenta.tion 1s probably 

d.ue to the fa.ct that fish resulting from a. partieularl1 s,;iec♦Hf'ul ha.tell 



Age tev 
VC'JUP ola.u 

0 1941 
I 1940 

II 1"9 

Ill 1938 

IV l9Y/ 

'f 1936 

TX 1955 

VII 1934 

VIII 19J3 

lX 1932 

Total ••• 

Ta'ble 6.-The tninim:um_, ma.ld.mutn, e.n4 ave-rage length and w•igh:t. tll.nd th• nwnbw of 

largemouth ll&a o:f each age group recovere.t ti-a .a..p take 

m.rn l1 1 ' •111 ' ' 
Number' total n~ Percentage fotal l • ot fish o.f fish in of wt.1 1no1-a 

Welghil 
(&unee• l 

a ed. ~- llan :e Avera 

59 569 72., 1.6. 11,.e 2.1 569 0 •. 1. 0.5 0.1 

1, 104 lj.1 4.7- 1., 5.9 91 o.a. 2.e 1.6 

16 16 a.o 5.1 ... 10.5 ,., 16 3.3 ... 9.3 ,.1 
25 25 ,.2 9.3-11.6 10 •. 6 2!, 6.lt-11.a 1.7 

4J 4J 5.5 10.e..1;.1 u., ~. 7.o-J4.1', 10.9 

11 18 2., 11.1a,..1,.9 12.9 11 a.;..22.0 17.8 

1 7 0.9 12.;-15.0 13.7 7 14.5-25.0 18.2 

1 1 0.1 1s.i.. 15.4 1 :51.5 31.,. 

l .1 0.1 18.0 18.0 1 1i3., 41., 
1 l 0.1 20.7 at.f 1 1, •• 79.0 

~ 78i ••• ••• ••• 771 ••• • •• 

;ws·ui,· 

" • 

' !\) 
--..J 
• 



... as-

th• 1ear eompri,aing the l,Ja yee.r olasa might have been more abundant 

the& tM tiate. httteate, •• tu reectVGl'J ,roably •• not eepl••• hr 

ID l.a:rg~ bass populati• of Deep~. the 43 tv-gr•up tllh bul$.at• 

tba"i the 19J1 yea,- el.ass was oFigba.117 tar mv, abundant tbaa •• 19.58. 

lffft aad 1940 year classes. lni• i9JT ·~ elass had. b8en n.bjtf'te4 • 

:more years of natt.U"&l morta11ty and to a longer ftQonr• to fishing than 

htad the 1938, 1939, Gd 1940 year ola.1nu,a {all 19,40 tiah w&re 'below legal 

si~e). Th• relative strength of age ... groups V to lX app-.rs quite normal. 

the ~ rate of the larg(rBmu'tib n.a, in Dup Le.ke O'J.gve .k) 

•l•••lJ appr♦stmates the 'Nntaillwav♦nge rate of growth oorutl4•r•4 ,,_ 

tdll• 11$,_.,,,. 1n lfiehigan 'W!I.W-78• . On 'bh• ATWage tht Deep t.Jc• loga,.outh. 

bass were attai~ the legal length of 10 inoh•• late in their third 

or early in th♦ir tom-th grcwinG season. At the tim.Et v.t poi•oning. 25.0 

pereent ot •ge-.~oup JI. 88.0 percent of ai••Cl"Olip Jtl1 tad allot age• 

,pou.p• IV to IX had attaueti legal :t.engtli. th• •• nti•• 'ba.aod e:m a 

nmtom saapl• of 153 apeeimena, •• J1•0 ,-.eat t.ma.les to 4J •. O »•••• 
al.et. 

a..1t-..••• rus apeciee i-Qked eqhtl\ in abununoe (2.1 p•r••t) 

and fifth in weight (1..1 p_..•Hn!l.t) in the total ti.ah popult,tion of Deep 

Lake. A total ot 585 fish (40.0 fish per a.Ct"e) weigh:big 22.9 pound.a 

(1.5 po'lllldt per &ore) was recovered from the lake (Table l). A total 

or 4'·1•gal••iae4 (6 inches and over) rock••• (:;.1 tish pw a.ere) that 

weighefl 9.9 ,ound• (0.7 pound.a pet- aore) n-s rnovered. Legal lioeJc ••• 

imute u.p 7.9 ,-roent ot the total number and 43.2 percent of the· nf.gbt 

of' this specie,. the ratio of legal to und&rabed rock mus was a'bout 

ltl3. As in several of the speoi♦s discussed previously, the ratio of 

legal to u.nd.erdsetl f1ah is probably invalidated bT incomplete recovery 

of .J\l\Ulg of the year. 



•2'-

fbe le~~ wet.gat, ·.a.n4 nurablr of Pook ,-is by tt&e ~P• ad :r• 
cl.asses ('basttd ou a s~le ot 115 ti11h) a,r♦ prus♦ntad a Ta.bl• 7. th$ · 

relative strctgth of age-g!"eupt l t.o VIl ap_peeu:•a qllit♦ ncral, Mid all 

ot tl::utN age groups· 'appareritly idieate a. f'eu- greaie wtginal t.~e 

than age ... group a. · The apparent wee.kwHs of tha 194). y•r el.ass caoot 

'he en.tinly · iue to poor ?'eoovery· when w eensider tha.t a total of· kt l'.51+ 

,-Pkill.8N4s UC. ~ uealf 10•(.JOO blueJills of siatUe.r ai~• 1f'et"& z<U'<lnrttti. 

fbe n.te · of Vawtll of the roek 'be. H in Deep take (figua'e 5) fta 

m.a.1W1abl7 Drit.- than that rat• tentative,ly set up fl..$ &Yerag• tor this 

•l'4Jeiea in Miohi~• '!h.1i &dvanw.ge td the Dffp ~ tie was parliew.laPl.J' 

apparwt in··. age-groups ll 'to Y • On. th$ &"lftlrage, '\he rook 'b¥11$ w•r• 

attau.ittg the legal iength of 6 intJhes late in their fout:'.b. or in their 

:rt.tth growing ,.._aoa.. · Rook ••• 1n southe&am.u ••higaa v• -.-.117 

expf>Qted to a.t-tain legal le&gth late- in "b.t1ii' :titth or- 1:t:l their 1~th 

growing sea.son. A rruui.a lfampl~ of 69 fish (alJ. l.M"gfl' tha.». 4 iltekes) 

lni;ica:t•t that the IC r-at.ie was 55.0 1•..-e•ati t.-1•• to 41.0 ,-.otnt 

:tnal♦e. 

tell• ieroh. Perch were fif\h in abw:a.dano• (3 .e p•r1.Htat) a11d sixth 

in: weigh:- (J., pel'c-n.t) amcg the entire ti.ah population r•tH>Vftited i.a 

Deep £8.ke. A total of 817 ape<-il!l.el!S Wtii~ 20.4 poffl'J.41 na reeov~ea. 

(Ta'blei 1),. there w•re 26 legal-si$$d (6 tn•h$s and over) yti'illowpel"dh 

{1.8 tia:k per aG:re} whioh oountecl to :;.2 pG-oat ~t the total ptWeh 

popule.ticm reeovered. fhe legal perch weighed 6.11, pounds (o • .4 poads 

per a.ore) and thue made up 31.4 percent of the pe:reh population reeover•4• 

fhAt.· ratio o:t legal to un.dv1i.ze4 perch•* a.~•t ltJl. 

A l"tildom. sa.m.ple of 26~ perch was uaed :£.or purpose, of age d~tei"m.inatiou. 

Data on th$·age" length and weight o:t the·perch eontaiu•d in this rmdom 

aa.ntple ·an ~iaei in faltle s. It 1ffil.8 not possible to assiga the 



,_. 
latG;;le4 

A&• 'fear liumbw total number P&r~entt.ge TaW••i: W•ight 
group class of fish ot tiall bl ,,, total ounoe• ,~--· . a " m.tmber Ian· ··· ·~rae Avera :9 

0 19111 7 1, 12.; 1.3...a.o 1.6 1'5 ••• 0.1 

t 19¥1: 19 .,_ 67.1 2.--,.7 ,.o "' 0.2.0.7 •. , 
II 19'9 ~ " 

,., 4-1•5•9 4.8 1,1 0.5-a.a 1.2 

III 19:,a 12 29 5.0 ,.u., 6.D • 1.1.,., a.J 
Pl 1937 u.. 18 J.1 ;j.6-7.0 &..s 18 1.a...4.2 a.9 I 

\.J,J 
0 

V 1936 7 9 1.5 6.7 ... a.o 7.4 9 a.7.5.6 4.4 I 

VI 19;5 2 2 e.J a.1.e.J e.2 2 5.6-6.2 5.9 

VII 1934 2 2 ••J 7J+ 7-4 2 4-9-5.6 ;.; 

'tote.l •··• 115 ,., ••• ••• ••• 
_, 

••• ···• 
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Figure 5.-.. Growth in length of the rock bass and yellow- perch in Deep 
Lake ( solid line). For co,:iparison, the tentative state (:,achi0an) 
average has been added (broken line). 
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· ~baiw ot 'tiae pe:r♦h poJula.t!;q te ag• gr<mpa ~•u1e ·· et· th• 11.ek et 

data on their legth 4istribu.tion .. ~1.11ed'O"$ry o:t toung.,..t .. the-yea.r perch 

ay no11. ha.ve ,..,_ eapleteJ ai na true al .. ot all o'the~ ep•oie:s p~«sent. 

a hep Lat.. ?'ll.e a.ta bl f~bl.e 8 anigiftst • uwnt11t'lecal ~••• <in ag._ 

group III (19:;a 7",:r clau1} • Per oh. n&v-w were importut a,s a game speoi•• 

u »••P Laktt and sel41;,m •-r•4 tu eaten. 
fhe &T01nh rate ot 'tihe yellw pttNl\ in •le.YJ Lab•• somnnafi 

slower that! the tentative average for the species in JU.chige (Ftgur,e 5). 

T1- pweh waa i;he onl1 g.- or pn $peet1e• in the lat•• otbt>r than the 

,-mp~ned.&• that had a oonainar.rtly aub•~6'rti rate ot growi.h when 

compared with the tentativ• eta:t:e &"Ntrage u0'\'11'.'hh rates. Yellow p•P•h in 

Jliehi.ge waters are ne>rmally expecte4 to at•i• the leg;al length ot 6 

l.uhe• late .b: theit 1shiri or aarly bl iMit" tour\a gro1dag afl•aon. -

the aft1~a.~• the perch in D♦•J Lake recr1.1u-.ecl a year l•~e:t< t»n av•rait<t 

to attedn, tMt length. ~ •• re:t;,\o:,<t,a••« ~n a ~uom ~1• ef ~ 

•~••~• all of wliich weri ovel' , 1no-.s lit length• •• ,~ P•••t t•l••·i 
to 4J peroent r.-.les. 

Tell01r bullhead.a• :the yellow 'btt11h•ad wtu11 the m.o:rfJ o.btmd1fflt ot the 

Wo coaree ... fish species oonJi<lffed na.ti,._ to the lake. It rank:et f~ih 

in both abundanee and weisht among the species ,i-eaent. A total of 

1,082 sps~iluna weighing ,a.4 pound.a ft& recovered.. ftiese ti.ah repr~sentea 

,4.o pere8ll.t ot the :number and 6.a per<'ient ot the weight ot the •n'bire 

popula:t;:l,on. Lengths were <ibt&ined on all specbtena anti the populatS.()n 

was arbitrarily' d!:vide<l into tour aiae 6-rou.ps. No frequency distribution 

•• comp:Uetl. the fir-at group., inclucii11g all speci.memt up to ; inob.1ta 

in total length., eontained a6o fish. inis group included 79•4 peretnt 

of all bullheads :recovered. the seeond group (size ranges ;.1. 6.o 

luhe•• 'total length) oon:ta.ined 137 SJ>"ime••• thtt third group (aiae 



.. 

rang•• 6.1.9.0 ueue). in•l~d.-4 50 e:,eetllln.11 the to~ group. (aiae 

r-anget 9.1.12.0 uohee). eontaituttt }l> sp•es.m-.. 'the 85 lmllhe,ads 

eompriJ1ng the third .ud fourth siae gt&upa •• eona:tietei to be ot 

•desirable• sise. !hey amoWtted to 7.9 petie•t of the bullhea4a ree4'Nretl 

&.Wl were preaum.t in the lak• at a rate of 5.7 fish ,_. acri, (2.e pou:acta). 

hllheala 6 in.eh•• and ever in length f..oeomtwd for 1t'h.4 percent of -the 

l'feig:ht f:if all lml.lheads r&eovered. Anglers alaoet never tiehed for 

bullk.acl.s in D•p Lakes therefore fflW it 3-ny were ever rcemovaa.. 

~4 !~• fhe mud pike•• the leaa a~ii ot the tw• nat:tve 

••tee sp•etea in Deep l.ake. A \o't•l ot 169 fi'ah of tkia .s,-eies weighing 

11 .4 ,ounis •• reoo,rered. fheae figv•• t"epreaea.te4 1.4 p.-eent ot the 

total number an.cl LO gercent ot the t0:te.l weight of the tis.h popul•tion. 

A.)l --.mi.Mt.ion of tiie act.le• of a ra.n4om aampl• ot fiah uu.U,ct.ted that 

ages could not ba 4et~4 -.ti,taet•ilt• A ns._frequvQJ' tia"tribu.tioa 

reff&.led onl1 one diathlet group Y4d.eh wtus ••---« ·to ~ e~•••i ot tM 

1~ ot t~• year. h mode of thla gtt'1ttp •• at l+.l me~• and 'the ~• 

waa l.j to ;.1 mehes. TM gJ>oup oon'liaine4 &bout 300 apeeim.:ens or s1.2 

1isreent ot the populaticm ef m.ud pike reeo,r&red. !he balano• of th.$ a1ae-

4tttt"ibutio.ns co.ntain$d few speci:tu..ei.na an.4 the sipi.fiean.ee of their :mod&a 

fta obaeurth We auu11um.e that they ftN probably eo:mpose4 of ftsh ot e.g._ 

groups II and III. The length of the larger speeimens ranged up to 12. 5 

inches. llowever,. only tive mud pike had atiained a wttll length greater 

tnaa 10.0 inohea. !his species never entered the eglerst ea.teh and. ma7 

therefore be considered as a ttnorma1• population. 

Comma. aucke • A total ot five common suokera weighing 8.9 pourula 

1nu1 removed from Peep take. Thia species made up • n.eglig1ble pereutage 

of the tota.l number anti on.ly 1.6 perce:n:t of the tetal weight of the fish 

population rem.o,red. !he five apeoimtma "98.ried fra 12.9 to 19,1 inches 
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b total l~h ad f'rom 1.m, to 1119 poUis in •eight. A SC'&lt ample, 

saved. from a lf.6-inoh aJs~im.•• S.ntH.oatef that thio fish•• in 11;1 

tou,rth se1uiou of g,~h {age.group III). The nokers ree&''itere\'i a.t the 

time of poi•~ are aot bE.tliffld. w have 1-•n nat:5:t• to ttw ls.k,i.. tis 

i$ thought that the,, were introduced bf tisherWJn who &'lliptied tMil- bait 

buckets !.n:tc the lake ♦ :lucket-a evidetly ha.4 not be•mn• &et:ablish♦4 ·and 

would probably ha:ve !is.appeared fl"'om the lake evetuell7. The .l"ft.S® 

ror th f&ilur• of tld• •P~i•• to Enttablilh it1Jelt is not -.pparent. 

l'l,.aiequ.attr nwber•• untavonlile ecological eo:i::u:11:tions. ~ introduction 

of speeillens of (l;W.J .- tn: are the poesib.11:\.ti•s •~••wt. Four •t 

t:11• auekerawere :reoovered •nera.luyt after Deep Lake •a poisoned an4 

•ontHrCfluntly ~• badly" t11eo.m:pot•• f'heret'_.., it •• impot•ible to 

@t~rm.in• the sex ot any at the euokers. 

<J•l• •~ • Oal.7 en• &pam• of \h• g()ld.a shinei- •1& rei,~e4. 

Thit ti•h as 2.~ ae~, long and. n~ pro•'bl.¥ in it• s•ec~. a•son ~ 

gl"~h (Coop•r• 1936). Thu 15peoiee, like the ot>mmon ••ekera. is J11.ot 

eonaii•r-4 native to the lake.. ia<H)'ffry ef a· singl• GJ?$ei:m.ea ot tld• 

siae leaves only the conelueicm that like the lftl4kers .. it was introdueri 

fra a. .fiShliintp.•a bait buck&t• 

Mud:lubmtrW. !we specimens, 1.8 and 2.1 uichea long .. were reco-v-ered. 

they ••r• probably in tl:u,~ second a♦a.son of growth. {Applega-t•• 194'}. 

It is beliwed ·that tbes• individuals were the result of ac.udderd;al 

intro~tion but the methed of their introduction it debatabl•• MudminnOYJe 

eJ/'G not eommonly used as a bait minnow in southern Miohigan which fact 

11dm.imi••• the . po•&i billty of their iatrod:u.etion by anglers. A small marsh 

liea jui.rb north.eallit of D$ep Lake encl is separated from the lake by a low 

ridge. !his :marsh is known to oonta.ilt mu.dmimiows. Approxilutely onoe 

fJ''lfJ'C':f four or five years a very wet spring cause• this ma.rah to ff•rflow 



•lightl7 .~ ~.he ~",_ fhi• ovtrfliw ~<tri<le# op:,onmtt,' tOJ:"" • peI"i"i• 

ia.~Oid.oat ot ··=~-- urtG lc,ep l&lt•· ~--..-..... even· th~h· the,­

pGt$i'blJ' t.rt'l hitrod"l1e•d b-rtqueatly. · thej' •:Ppe.rl!il:ntly have tail•d t.0c esta\lisk 

thaselyes at a.n.7 ti;tte in the lake. 

:rlte pae a.nd pan ape~i•Ei ill. Dup Lake: wt're oonsld$?'e(l. to • tho 

krpmollth bas•, raoJ, •s:s, blu$gill.._ pumplwaae$:d, h7bricl rnaf1ahea ant 

~11• :pereh. the'te fi w sp$0iet &1'1d the hybrlfls •ettount111d ter 90•7 

,_.e•t •t the •~r e.nd 67 ., piero•:at er th.Ii •ig-ht of all fish rttoover•4 

fr'• the lake. '!rh'e· gTie». ~ish ha.a., :in the past, bee. 'f!a?'iOlAtl7 

eonaide.red a pan fish or a coarse fish,. Although ia go,.,;ne s-0uth$.rn 'Wlltel"a 

it doe, a.tta;µ1 a aa.tisfa:cto~ •bEJ, it aflldQm o;i1;ceeda 6 i.ne1'.Ju1 .in ·total 

lengbh 1a. Mieh!.gan._, For F••$n~ p~o••• it 1• tlierefore 001u!liderM 

unde•irable aa • pan s,eeies+ 21>- ~· su:ntl•h o@bined nth the t~J• 

apee:les (;yellow bull.head. ·lffl.ld pin, em~o•cm sue~) t·H,,ipr1Md 9.J 

perc,ent of the number B:?ad 12.4 p~oent of ·tM .. weight of ~11 f:iah reeoverett,. 

AJ.thi::nagh. the da.ia th&.t have 1-Qn prct$ented. in the pr"edi..ng diee1:u.u11ol!J.t 

poia't rt:thw eo~•luiively to th• pre11en04, of t'*lat1ffly etroog !iU1d wM\k. 

ye&r· olaese• ilk the fish pepu.latien of De•J Lalle, th•J dQ· not pNJ'\ficle u 

nact meanJ>e of their rel&ti:Ye orig:b.a.l Jtrength. ?he 'V'al:7ing tleg,na 

of auoo•:as et nti•tu.ra.l repr•duotion m Q.ff ti-,nt calendar. yeaz-s •Y Mt 

in large measure respenaible tGr th• unequal repr:eseutations et tbs· 

iitf•rent age grQu.pa. However• such factors as inoompl•to reeovel'f • L'V'ffl.ual 

tluetuatioX'I.$ in anglin.g and _predation~ also be eon8idered f()r all 

apeoies. Especia.lq diaturbing in the interpretation of the ds.tfl wa• 

the clierifftin.g eft.ect ·.114. age at oap~.-. D~epite the obvioua d.f,feota 1n 

the data; h~ver. the ditterenoea ill- the representation of aeveral tf 

the "/Mr classes are 10 gr-.t that a number of thein ean he olaadfiri by 

auch terms a& ,trong or weak. 1'h<t foll~ diaeusdon on the relative 
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•hunt~• ot: ,h,e yeal" olt\ittH~$ •i b~s•d: 

O•rtain trend* 1n the fl -uoetua tiona m the itri:m~tx-1 of! varioua f&ar 

elass,ui tiotthtl4UHl •")'"~ "beoome Qbviou$ to the read~r c:f: the diSIZ'W'ldort of 

theJ age and. growth of the iruiivifinal $pecier:. 1'he 19!µ yee.:r cl&s~ tor 

'the ptmipkil:u~ee«,. rook ooae, yellOIT pf!reh, a.nd gre♦n a'U:11:t'isb. ~fjt,mi:n.glf 

w,.s weak. For e,~le, only 1,~ pi.unpld.1u1♦~ds of tJri,e li4l y~ o.lfll.3S 

(ag..,.group 0) were re&ovtired ;!ii;J, conq:.$.red w;ith 4,134 fish of: i.,l'm 1,9Jw 

ye&,r elass (I-group}. 'rhiti .ca.roi ty uf yoi.1.ng <if the year i.i defi4i:t.ely 

fnl,;6er.:tive of a pool! yr,e,;,r ol.1.1.S#.t ♦ l:he 1940 ~'l't~i' cl.as~ appH.red a't;roni•~ 

tor the bluegill• pm:ipld.nset;}U• rock ba~s _. pe.1·cl'1., iu1d gI"~en e'Wlfieh., r or 

&~lflt., tlle nul!.lb~l!' of fish in ths 19!:i;o ye~r el.a.!li$ ree:overed a:re.cn.mted to 

5.190 fl1,h fo~ the bl.uegil.l { 9.87a tor t,~0 19,41 y•a.r . cl~••l• 4.lJ4 fer 

the ptUUpkinaeeds (1,4Q.2 for th~ 1941 ola~~l, and. 396 tor the rock: 

'ht.ea (75 for the 1941 year e~se). the 19:59 -ye&J.' elt.liis fol" t,he b1~giU.,. 

~k~ed., lN"gera~uth be.••• fl:lld g,1:•tuiill. .eu.11.fitb ea.n. be o1-$&tlQ, ae we•• 

For e:n.nirl~, only 69 bluegill• of' tl1e 1919 year- @las~ ,.,ere :r~oovered &!$ 

e~ret! to th.e J.8.3 bluetill,a eomp,risi.ng the 19~ ;reai- elt.ss. Sim.ilar 

t'igure"e tor other t:pe,ies w•re, pu:nrpktn~eef; 119 fish in the 19;9 y~ar 

clf.1.$$.a and ·142 tar 19,e, i'Q1~ the largemouth baaJ J.6 fisb as c~,sared with 

251 tt.n<i g1 .. een swtish l.2 eomp,u:·ed wii.h 25.• fl"om the <!attl preaanted above 

it is apparent that in o$1"Uin yes.ra; a:u.rviva.l tor :m.o.trt speeiee was e.:tt)ler 

exceptionally good or &xceptionally poor. Por n~ithar 1939 nor 1940 dfcl 

we find thats~ spaoies La.a at:rong ye~ claGs0s e.:nd othe,,;- ~pecies weak 

y..,r o41u,e~. Also., the:t wh,e;n a iood hatch of S'~'"'teral speeief! 1m$ 

ev:1,.deneed by- a strop,, 1ea.t~ alass (sueh a~ 19Li,0} a wef4!.lt yee:r cle,sg developed 

the tillowin.g year (1941). 'lhis ,i;1hen.ome:non i..'1. all :i;u·o1:mbilify is du~ only 

to preation.. The tluetuati,.on ·s.n ab~oe o.:t va.i .. ious y~ o 1'.f.se$ ~ttera 
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11ugg•IJiJiont 8f e,-:tas Widen &ft mare .pr-~t· m erli•r y~ 61.e.ap,g 

them. in. elier f.U claasea. 

fiie $~th. d yea elasiS'ft$ over the perie41938 to 1914 is 

aeeed.inglJ 41.f:ti.ul.t w :eval't1$ite, but 3om.t1 year el&tuies ot c9rtai.tl 

spceeies are olrri.ctuily 1traag or w!ff.k. fhe wtH1.k year clats•a mtre as 

tellOWflt 19,L,.ilu'e,moutb bass and perehJ l9~'blu&g:J.1l. •fh• str<mg 

1•r o:ta.sse• writ 19i .... pumpltinseed. and green --.t:1:elaj 19J7 .. larg~'tk 

baaa and fffehJ 1,935 ...... bluegill; 19J4--b1uegil1. A·atrong repreatentati•~ 

of an old. age p-etip indioat,ii a. llm.Ch riohR y•a.r el.ass than fc;es an 

•1U&ll7 large :nwn.~ of· tl&h aneral 7eara young•• On. the oth~~ ~. 

th• acaNd.'iy ot eld fiah (etlpt1eially tru for th& pumpkinseed) ma.7 be 

mtrely th• re,eu.lt of natm-al mort&li,t;y evel" a. l<mg pviet ot y1t&l"&+ fu1e 

d&w tihow that th• 1936 r•r okss bix-· th.• ·.larg~i:.h ·l,aa* aa4 perelt nte 

rather weak. whereas the l9J7 year cltuunu, £.- the •a.me apeoiea a.ppeare4 

strong · 11nd ther•t o!"• · ottet" auggeitione ot eyeltui. 

l1r 11 fi:tficna.li 'bo state Whethe the ttp.~ orra, ot ft6. ia -,., 

Laa (38•0 poUllf.UJ per. -.~re) :r-ep:reattntt! good.- poor production. A 

comparisoo wi:th a l'l'l.miber of fish PQpttlatie,n .tu.di&a mad• on natural le.ltes 

la Miehigan• \f iscoaain. Floria, an« »ova· Sootia leave• 11 tiiltt doubt th&t 

regional looatio11 (r1tgiona.l is u•ed. here in a. 'broad sense and ia not to 

be omittrued nth small regions) is a poor ind•x of lake productivity 

(fable f). O'Donnell (1~) r•porteil sttmdi$.g eropa of ·92 'jo 186 pount, 

pel" aere in thr.ee lakes :in north.Rn Yiiseonsm. Brown and Sall (1943} 

d.et~d that Third. Si•ter we in the aoutheni part 9£ the Lower 

Peninsula of Jach:igam. had a population et 86.6 pounds per acre. Age.in 

la tieldgan,, l1x laa11 in the ttpp•r pvt of the Lower Pcinsula. (:I••~•• 
lfj6b) y.1.el4ed reeoveriet •Of 21. to 194 pounds per acre. Smt.iih {19J8) 

f'ouna the 1tocka of fish in three iova Scotian la.k•• to waount to 17.0. 



fable 9 ... -~h.e total tl•fl population ( ili poumls per aor• ot lake surfae•) 

~ Bl\'W°.al ltt.ket in W.chigan. WiHOJi.'d,n, l"lorida., and Ina icotia 

• t. 

la.me ., 
lak•. 

Sta.a-.rcl 

Ea.et !win 

·••t ·1!-tria 

X.01'1g 

Littl• St♦e, Pel 

Jig Prairie Pond. 

first Pod 

Ltmality 
(state oi­
;tl"n'ri.nee I 

do. 

Are& 
(a.e,e~) 

JO+O 

l0.1 

10.1 

ll.~ 

1:;.4 

1a.o 

45.0 

?;J.8 

fetal 
pop~l.ation 

(pound.a pw 
aoreJ 

aJ.o 
•• o 

86.6 

92·.4 

49.0 

194.0 

34.e 

135.0 

105.2 

60 • .a 

110.1+ 

32.7 

19.9 

17.0 

Smith (1938) 

,-. 



19.91 -4 36.0 ~• pv 11ere. Fl.:vm na:tval l.akes in fl<Jii'ida (l~~. 

1'1sa) ooatain.&4 :t!'oa 22 to 110 pouncls J.)M' aeN. 

la.ta,. is y-et unpu.bliahet,, :in th• tilts e:t the 1.n:at:ttu~ for 11.•h~i•s 

baee.reh on th• population• and pl"oduetion ot two le.lt•• (Walsh.:, lltU"ke) 

akes combiru.ni Wi'i.h fhil"d Si111ter Lu• (Brciwm anct Ball. 191+3) had an 

a-venge attmting crop ot 79• 7 poun(ls per a:~re (range t 6o. l to 92.4 poun«e ) .. 

A"NWage pl"oduetion ot legal p:m1.1 ti&h in the . thre• lakes •• 57 .a pounu 

per ao:r• (range• 12.9 to 7s.9 :pouds). 'teep Lak•• although a:1ti4te4 

in the same gen4U"al latitude in. the t.ower Peniuula as the af or~nti<1dcl 

ihree lake$, had a popula.ticm .of leas tha.n htit.lf .as ma111 polinu ot fiah 

pel" aere as th• awrage tor lfa1ah, Burke, u4 'i'h:174 Si•t_. lakes. 

With the exception of .one lf.!.ke (<U•ar), l>uep Lake had a. populatian 

in pounds per a.ox-e ,u,mpar&bl~ with i;bose ~i,ned b7 Eac~•r in the 

aort?utrn halt •f t:he Lower Pfm.in$Ula. fhe p&pttl.1'.ti• •• ala• simU.~ w 
that found by' Smith in 'hhe :it)va hoti&.n laket. Pounds o:t fish pet" ~ 

•• eonsid•nbly loww than the :t'igur~usc r♦ported by e•Doauell tor t:br•• 

Applepw, Vvaon c. 
1943. Partial tma.Lysis of growth in a population of :mu.dm.lnnowa., 

lJm.br& liml (lirtlan4). Copeia, 194,, Boe 2, PP• 92•90• ----
Bailey,. Reeve M., antl Karl,. Lagler. 

1$1J,8. An analysia ot hybridbation in a population of stunted 
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Fila. Seo., Vol, 72 (19~), PP• 177-186. 



1939. Obiuu•va:tiou on the s~Wll.ing; habit$ ·· of oRtrarchi.d f'ishes in 
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E•:bmeyer,, · lt, tfillla. 
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'b-8.l\s« Third ll. Aln.. Will. Colli: • ., PP• 418.468• 

19Jf• Aalys:1s ot tlte complete fi•h ~p'Ula:ticn fl"• llowe: ~. 

Crawtord f.fowrty. ffl.chigan,. Pap. Uieh. AO'a.d. Sei., Arta, a.:rut 

Let.,. Vol. 24 (l9J8)1 .PP• 117.1'7. 

Gre-enbaak, Job:ri.. 
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!tile, Ralph. 

1941• Age and growth of the rook bas1, A,mblo;flit•.~ rupea'tria 

(Ra.finesqu•J• in lsbish Lake., lUl!eonsin. fran.1h Wise. Acao.. 
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Appendix to Report No. 1069 

In the process of oorrrparing Deep Laker with the three other lakes 

(Walsh, Burke, Third Sister) examined in the same area of the Lower 

Peninsula, points of similarity were noted between Third Sister Lake 

and Deep Lake in nearly every respect out tieir productiirity in pounds 

of fish per acre (Table 10). However, it proved difficult to ascertain 

which of the many variables affecting lake productivity created the 

difference in the productive quality of the two lakes. Additional data 

for Third Sister Lake, other than those appearing in the report (Brown 

and Ball, 1943) were kindly provided by Dr. R. C. Ball. 

From data collected on the two lakes during a comparable season of 

the yeeir, no significant differences could be noted in the following 

characteristics: Shore development, maximum depths, drop-off, hydrosols, 

littoral zone as percentage of surface area, dominant plant species, 

methyl orange alkalinity, pH, location of thermocline, character of 

surrounding country and vegetative cover and land use on immediate shore. 

Both lakes lie within a soil area designated in M.ichig;an as trFirst Class" 

(I:.illar, 191,.o·..J;) and both lakes are of the same geologic origin. Deep 

·JI ]lf:i.llar, c. E. 1940. Soils of Michigan. l\1ich. State Col., Agric. 

Exp. Sta., Section of Soils, Circular Bull. 176, Dec. 1940. 

Lake has a surface area of 14.8 acres; Third Sister Lake a surface area 

of 10.0 acres. Deep Lake has no outlet; Third Sister has an interro.ittent 

outlet. 

The essential differences and further similarities between the two 

lakes are best evaluated under the following headings: 

(1) ~ ~ associations:--Sma.11 populations of rock bass and yellow 

perch were found in Deep Lake which were not present in Third Sister Lake. 

A comparable population of chub suckers in Third Sister Lake was not 
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Table 10.-.. Co:mparison of the fish population as well as various physical 

and chemical factors o:f Deep Lake and Third Sister Lake 

Fish population: 
Total pou..n.dage 
Pounds per acre 
Total pounds of legal fish 
Pounds o.f legal fish per acre 

Area {acres) 

~.1a.ximum depth {feet) 

Littoral zone (percent of total area) 

:Maximum depth plant zone (feet) 

Slope of drop-off 

Color of i.ve.ter 

Secchi-disc transparency (feet) 

Methyl orange alkalinity 

pH 

Oxygen (late su;111D.er) ¥ 
Average position of thermocline (feet) 

Outlet 

Inlet 

Drainage area (acres) 

Shore development 

l:Js.ture of imm.ediate shore 

Nature of surrounding couJ1tr-.r 

Forage fish 

Deep Lake 

562.7 
38.0 

315.4 
21.2 

61 

{to depth 
37 of 20 feet) 

20 

Steep 

Clear 

20-24 

84-93 

6.8-8.4 

45-50 feet 

15-27 

Mone 

Intermittant {drainage 
tile) 

About 10 

1.12 

Steep, sparsely wooded 
slopes 

Cultivated, pas~ure, 
wood lots 

No established popula­
tions 

Third Sister Lake 

866.6 
86.6 

606.6 
60.7 

10.0 

55 
:z5 (to depth 
.,1 of 10 feet) 

10 

Steep 

Clear to greenish brown 

Average about 8 

85-95 

Depleted below thermocline 

12-21 

Intermittant 

Intermittant--large volume 
when it rains 

320 

1.24 

Gentle, sparsely wooded 
slopes 

Cultivated, pasture, wood 
lots, forest plantations 

6 species making up about 
54 percent of the total 
number of fish 

,¥ The depth to which oxygen., sufficient to Haintain fish life, is found. 
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found in Deep Lake. Other than these exceptions, the two associations of 

game. pan, and coarse species were identical. Perhaps the most outstanding 

difference w~s ~ne presence of large numbers of well established forage 

minnows of six species in Third Sister Lake. An inconsequential num.ber of 

£orage minnows were recovered from Deep Lake and these were apparently 

not reproducing in the lake. Until more is known of the relation of 

forage mi:;.".Lnows to the productivity of game and pan species, we hesitate 

to stress this distinction in the fish associations. Bluegills were the 

dominant game species in both lakes. The bass-bluegill ratio in Third 

Sister Lake vra.s 1:8 while that in Deep Lake was 1:20. Recent studies 

(Bennett, 1943, 1941+~) have indicated that a differing ratio of nu..ubers 

..g; Bennett., George W. 1943. l'.ana;;ement of small artificial lakes; a 

su..Ym11ary of fisheries investigations, 1938-19~. Ill. Nat. Bist. Surv. 

Bul. Vol. 22., .Art. No. 3., PP• 357-376. 

Bennett, George w. 1944. The effect of species combinations on fish 

production. Trans. Ninth N. Aln. Wildlife Conf • ., pp. 184-188. 

betw-een these two species can effect production. It is possible that the 

ratio of this combination in Third Sister Lake favored a greater production 

fo~ these tw-o species than that ratio in Deep Lake. ~nen compensation 

was made for differences in the times of collection, there were no 

significant differences in the rates of growth of the principle game 

species in the two lakes. Nor were there any outstanding irregularities 

in the age oor.~osition of either population. 

(2) Fertility:--Exhaustive qualitative and quantitative analyses of food 

organismswhich might be used as an index o:£' fertility were available for 

Third Sister Lake. However, no such data suitable for comparative purposes 

exists for Deep Lake. Aquatic vegetation# som.etim.es positively correlated 
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with fertility, was similar in character but visually appeared somewhat 

more abundant in Third Sister Lake. No volumetric data for the vegetation 

at Deep Lake is available. Since these potential indices were rendered 

useless by the inadequacy of the available data for Deep Lake, it was 

necessary to reach an estllnate of the degree of fertility of the two lakes 

indirectly by examining the sources of their nutrient materials. Drainage 

areas of the tv;o lakes were compared. As indicated previously6 soil type, 

and soil character of the surrounding areas of both lakes were identical. 

Land utilization in the iFJnediate vicinity of the lakes was similar, being 

devoted to pasture, woodlot and cultivation. Ifowever 6 Deep Lake with its 

steep shoreline drained no more than 10 acres of land while Third Sister 

Lake in more level terrain drained an area of at least 320 aores. No 

perm.anent inlet exists for either lake. Third Sister Lake receives an 

intermittent stream which frequently reaches flood proportions during 

heavy rains and at that stage is capable of carrying into the lake an 

appreciable volume of mineral and organic substances. A six inch drainage 

tile 6 flowing occasionally in the spring is the only surface tributary 

to Deep Lake. Both the voL.:i.me and character of total drainage areas and 

the tributaries, permanent or intermittent 6 therein contribute decisively 

to the fertility of the lake receiving these waters. Other factors 

appearing equal, these data suggest that the comparatively low production 

in pounds per acre in Deep Lake was the result of a limited fertility, 

induced by a restricted drainage area and the ineffectual nature of its 

intermittent tributary. 
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