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8uprloat i..a Ila•••• the eubjen et epeoial nwli••• ainoe 

19146, • an fl■hinc ng11lattea1. fM etteot1 ot U.lleral1&e4 tia!ng 

reg'lllatlou are 'beug wal•te4 'bJ' inwa1:lw veel --•• an.4 \y tilb 

population ••iibl&t••• fhtl wide • ..,. ot tb.e whole._., hat ••i» 
that M1l1' pel'■GIIII haft -- in.Telftti u.d haw •de flllVilnnion■• 

!b.e lab la 1•••4 :la ll'allhtnaw lom."7. rt baa a area ot 180 

a.-.a. a m1.2d.11118l 4epth ot 20 fen (1D. a wry U.mi"Mtl area), an anrage 

..,.h ot aboui, 3 teet, .aerately h•PJ' tlllhbg mteutt7, ad a 

~•pl1lat:t.a ot wal'JIMlater tl•h moluting 'th• ltl•gill, papJdu"'• 

,-11- pereb.. 'blau: orappie, WU'llOuth. rook 1'a••• larg-.outh •••• 

plkll. 1»111.lb.eaa ant 'bwt:ta. 

frap ae'hmg a a a71teatio pattern ot 40 ••ti_. Oftr the lake. 

anti • a qa'Mlllatio 1ob.e4ul• ot ••• tr .. Jlq 5 to Jae 17 • gaff 'lib.• 

clata tor populatia estima"91 111 1951. 1J■i11g 6-tt. a1l4 3-tt. vap net., 

J.'°9 tiah wre oolleoted, 3,524 wre marlrecl au liberated. at a Nntral 

rel••• ata.tloa, u.4 la63 (12.9•) wn n•p1Nred. Pull wr• aarlce4 

cliat1Do'tiwl7 tor eaoh Gt the 1,o ataticma when t:ll'at oapture4. 
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An analysis of recaptures (by DIil card serting) shoved a moderate 

tendency tor fish to be recaptured in the saa halt of tbe lalm vlaere 

first eaptu:reds of Jt.53 recaptures, 277 -were in 'the home halt, 176 ill 

the opposite half (amounting to a heme-half bias ot 2~). Continuing 

tbe anal.y'8ia of homing u it applie4 to the home net aitea, for the 

twenty 6-tt. net• only {becau,e theae caught moet of the tiah), a ••11 
•--••offish were recaptured at their home aite over am above tbe 

number to be el[Jlectea. on a ramlom hypotheaia. lor UN in population 

estimate•, the hODling 'biu ia thua roughly corrected by aubtracting the 

ll bluegills, 5 bul.lbeacla, ~. varmouth, etc. (Which represent w aaount 

of hom1Dg biu), from recor4• of recaptllZ'el. 

Population eatiatea tor 1951 were ad.e b7 the Pewraen Method., 

using the fon.ul.ae ot Schumacher an4 Bachme,er. 1'he eatimate tor blue

gilla wa• 1Jt.,450, tor pumpkinsee4a ;40, black crappie .530, rock base 600, 

l&rgnouth ~, bullhead.a 580, wwv.t.b. 11 160 an4 bawt'ia 280. Total

ing gives 100 tiah er 4o pounds per ae:re, and tb.:La appliee to pantiah Oftr 

6 inches., bas• over 10, an4 pike and. bowtin over 14. 

Population 4ata for 1951 were ave:rapd with siw.11.ar population 

est1Blates for 1948, 19'-9 and 1950 (Cooper., In Press) to give a lt, .. ;year 

average of the standing population tor each species. Detailed creel 

census data prortdB4 by Christensen (MS, In Press) ware used to compute 

tbe total annual ft110V&l ct ttsh from. ;\he lala for each )'ear 1946 to 

1950, wlutve, an4 to compute the annual awrage tar the fiw year,. 

ror exn.ple, the stawting crop ot bluegilla &ffNPtl 13.,480 while the &lUl:ual 

catch averaged. 9,m; to, puapkinaee4a the crop was 790 but the anual catch 

vu 1,261; tor rock baa1, 710 and. 691; tor larpllOUth bas• 770 an4 ~3; and 

tor bullheaAI, 620 an4 199; (ad atail.U' data tor other apeciea). lx,Ploi

tation on_ yellow :perch na not 1.etez'ld.•4. be cau ■ e p ere h 
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vere not susceptible to trap nets and no reliable population estimate 

was poaa1ble. 

'?be average standing crop ot all game species (ezclm.ing perch) cmtr 

tour years (1911-8-19'1) vaa 18,500 fish, ancl the awrage annual creel ot 

au species (ezcl. perch) for five years (1911-6-1950) vaa 1~1 232 tiah. 

!he abOft figures apparently ahov a fairly high rate of exploitation, 

b11.t it vould be easy to aiainterpret the u.ta. A aore preciae d.etermination 

ot tbe rate ot exploitation would require information on 'tlle age-coapoaition 

ot the ti■h population, on which poin't the data a'f&ilable to elate are not 

acleq•'te. (A'¥'&1l.&ble scale nm.plea gan ages which wre 'then ayerage4 in 

tenaa of hoY IIIIDY years the fish had. liffcl atter reaching legal size. For 

all legal-size fish sample&, this anrap vaa 2.2 years, b'tlt the figure 

is regard.ri. aa only a rough eatuate because biaa ill nmpling is supecte4.) 
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Sugarlo&t Lake ta one of NWnl lake• on Vh1eh new fiehing 

regulationa are 1-ing teated by a aeel censua of ansling returns. On 

Sugarloaf, tlah population eattmatea are alao being -ae to dete:rmine 

number of fiah pnaent and, by a compartaon ef both aeta of data, t11e· 

rate of exploitation. !he only" teaat.ble •thck't. tor eetim&'ting the 

nwabe:t of t1ah. in thia Jake ta tbe PeterNn •thocl ot mark-am-recapt'UJNt, 

1n Vhich fish an capture4, arlc84 aucl released; a r&n4oJa rediatr1bll't1on 

ot "1leN arlutd fish throughout tbe laloa is assumed; and netting 

operations are continued until an appreciable number ot the marked fish 

bave been recaptured, over a period ot ~ uya, Which gbea a basis 

for eeti•ttng the PoPulation b;y a proportion torm.w.a. The in4:lreet 

estimation.a of rel&tiw abundance ot t1ah in l.ake•J represented by creel 

censu atatiatica and catch per ait of ettort ot nets, an •uch lea1 

Atiefactory aa compared. to the direct eati•tt.on ot the number ot 

tiah present. 

The •••umption of a rand.om rediatribution of m&l"ked tiah and. other 

i-el&ted usumpttou, outlined in detail by llicker (19lt,8), llhich are 

eaaenial to an lmbiaaed. estimate of the population, &1'e not al•Y" 

met; in tact, &:re probably aeliom at to the degree ot ell&Ctne•• which 

"&"eonvtbution tr-. the Iutitute tw luheriea Jte,earch ot the lU.ch1pa 
»epar'tllent of Conan-at.ion. 
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workers hope tor or uaume. It is eaaential tb&t the tactore w'.tdch e&UH 

btaa be undaratood and that co.n-eetions be YOJ!'ke4 out tor the reaulthg 

error•, it outat&nilng progress 1n ftae&rch and. anagemnt of lake fiahea 

iatobea4e. 

Population estimate• ot lake fiahaa by other ni>loJee• ot the Inatitate 

tor 11aber1es BeNarch haft included the study by lrumhola (19"-) on ftlh 

tn '?lr1n Lake in 0Sco4& County, the study ot fish 1n Big Beu Lake, etaego 

County by CrOW9 (MS, In Presa), and N'9eZ'&l unpublished atwU.ea by w. c. 

Becim.u an4 uaoc1&te1 (I.l'.ll. \ypewitten rei,ona). A eerie• ot 1twltea 

•~ in 19" by 1.ha VJ'iter and aaeoeiatea hall 1nvolft4 three lake■., 

&n4 ti. p,eaent etuiy on Sup:rloat Laa in 19511a a portion ot the aerie•. 
In the present Hr1e1 netting effort is being increased., to obtain a 

greater catch an4 to pt maN exteube coverage ot laJre ana, in order 

to elueii&te ad•• carrectiona tort.be aeveral. eource• ot bias. A 

at~ · en Sugarloat Lake 4\ll"ing the •-r• of 19'f.8 te 1950;.,11114 ot 1U. 

IA1m ( in Gr&Dd. !raffl'ae County) in l.950 •• summa:rtsed by Cooper (In 

Preaa, Tl"&naactiona ot the .American :Pieheriea Society). In ad41t1on, a 

atudy ot Pou. 14 (a 3()-aere pond at the Welt Lake State J'i•h Hatchery 

in Yan Buren County) 1n 1951 promiMs to be very h.elphl. in underatallding 

man.y ot the preblams ot population eatim&tes; laboratory &D&l.yaee of 

the data are still to be completed. 

The problema Which are especially pertinent in the :Petersen lfetho4 

ot eatiating tiah populations, problems With Vhich the p.reaent study 

ia eapecially concerned, are u tollowa: (a) Do 111&r.kacl t1ah When 

releaaecl at a central station rediatribute them&elfta cner the l&k8 

at ran4ola1 or d.o they ahov eom strong tendency tor homing to 'the site 

where they wre tirat collected by nettingt Ia their redistribution to 
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a large extent non-random. bee&Ule ot a combination ot ecological clitterence• 

in the habitat an4 Cuterence• in ecoloaical preferences on the part rd 

tbe ttaht (b) It ran4oa ndiavibution were possible, or ewn cloaely' 

&ppro11em4, only one collecting na·ttou Ph' lalt8 Youl.4 be neede4. But 

actm.l.ly, the uaumption ot :ru40II. :redlatribution tor a ftl"iety ot apeete• 

tu a lake of one to aneral h'UDCh'ed acres 1• tuite abaurcl.. !he reuou 

an obrtnt1. For example, ■- apecie• pnter colcler •ter am. tau woul4 

'be 1acltne4 to rea.in 1n the cteeper pa.rte of a lake. Other f0l'll81 pnteft"1ng 

abaUow •ter, ue MN -.bw.ulant mar llhon. During spring u4 .-:rly 

e\llllllllr, uen-g-.r41ng •Ja• ot cenvarchiu baw 41.ttennt cliatrtbuttona 
,Protective .· 

ant m.gn.t017 llabiu ha those ot tau•••· •- qeciea :,nf'er/cover 

1ll01'4t than to others. 'fba example• cOUl.4 be cont1n•4 at great length. 

'fheretore, al'tllougb • lpealt of ana.om reitatrtbution, 'the uaum;ptton 11 

..a. th&, it 4•• not euat, an4 the cliacrepancy la com,peneat,14 tv by 

em,lo)'ing NWl'&l ne'ttlng ltationa tbroaguv.t the lake which, it Unributed 

at ramtca, 1t1.ll ccm;penaate ttM the w.rieua 1netual1tiea ot 41atribut1on 

of 11111"1m4 &n4. ,mma,rlm4. t18h--cl.Uterencea elm to a:peciea, Nx, •1•, &ml 

other factor■• T.be lay, then, to &4aci•• aanq,ltng in the po.pulation 

eatuatioa1 011 a la1m t• the n-.ber am distribution ot nettiDg site• &n4 

the continuation of •tttng a.,eratiou until a large n:miber of tiah haw 

been ban.cUecl. Ia tbe preNnt stuly, an im'estt.gation has been_.. ot 

ta w1.uac1 ot vu-table number8 of netting atationa, 'b7 ttrn employ!.Dg 

a large naber ot station■, and then ald.Dg Ncondary JO.Pulatton' eatimatea 

by aub-A11Pl1D& 4.ata tor certain atationa oa a :ranA• baaia. (c) A 

tetl4nc7 tor homing 'b7 tillh Which haw been -.rlm4 and relaaaecl aigh.t be 

in part a •twr of returniDg to the type ot habitat within the lake 

which the t'iah moat prefers., along With soa tentlenc7 tor 'tba t18h. to 

return to ita own niche. !be tvo problems haw clitterent algnUicance 
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tu the population estimation, the tun beiJl& ftadil.7 coa,eU&tecl 'b7 an 

enenaiff :pat1seft ot uetting ••tiou, but the secoml would c0lllt1tute 

a systematic effClll" wh1eh voul.4 med to be appraised u4. ccnreete4 b7 

•tbnat1c&l aubtractien. (4) PNaent ,o.pulatton atul1es b&w emplOJed 

a eOllllOD ,zelaue· station, near the cen.teJi c'4 the l&lm, n which all 

fish _. relaud. '!h.:l• 1nTOlw• a popapld.cal 41aloc&tion d the 11irlsa4 

tuh. · .!he 1,ueatton 1• tllen n.tlri aa to Whether ar not theae 4111.oc&_., 

f111h 'become nomacla; ar w.nauva, with a eoue9.uently··· lluch higbut ra1.e 

d naeept!bilf.t7 to capt_.. l>y -.aet,1.ng than &&lies to fish which ba'N 

not 'Nell IIO'fe4 t!ram. a »a,nUlll.R ttrrltozi7. 

a-ua-1oet tab 1a located. in the north'INia~ COl"Dft of W&ahte ..... 

County &'l>ol:it 25 miln Jl0ri..h111Htt ot Aan .trbor. It hll8 an -- of 180 

aaea. fte· Mxj.,_ •iepth 1■ 10 feet, but enl:J a ~ llm1te4 aea f.e 

over tiw teet -»• Most ot. tlJ8 la1Dt baa• couidenble IIIIOUllt ot 

•t•ttc •eetaticm. Jeeawse of the unit_.. lhall~•• of thlt lake, 

1lllk1ag .-. entire tiah i,opul&tion. accen1'b1e to ..U trap neta, the 

lull t.a 14e ... tor this type of atui7. It c-,area ta-vonbly Yitll otber 

1&1,.e1 et .aouthern lttchigan in ts.ah pn4uctS.on 1UMler mo4en,taly heavy 

tiahing 1nteuit7. !lla gae an4 ~1••• 1nclu4e a •Jortty ot the 

,,.._water sped.ea w.tch &N coaon w the aout'beft pa-rt of tba atate-

ll8lllly tbe blastll, 1-anouth bad, bl&elt aappie, 'IU'l&Outh, Hok 

b&N, })111G>ldn1e1ct, Jellow PffCh, nonllern p111:e u4 l»vllbeac1. (:tar 

ICieatUic ... , ... !able I). 

~ f1e14 vark 1nT01Ye4 tm O,PU"&tion ot trap Dflta amt the proeeaa

ing ~ ttsll durtng 1rha· period otl(&7 6 to JVD9 17, 1951. Tiro 11•• t4 
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S\11111&?7 ot trap nat oparationa on lh:ig&rloat lake, 11&1 6 to Juae 17, 19'1 

<}i~1t crai,pu 
._,~.<·· JJoaoat• n1f!'!-maculatu 

,-·.c··•::,- -

,'.~p~b. ba .. ·;{·) ,w,,-.. aallao14ea 

1lock 'bU• 
· · Amblglitea !!f!SWil 

·Puapldnaee4 
· :Lepom.ia fibboaua 

Warmuth 
Chattuobmt• coronari~ 

Pike 
l1ox lucius --·-

Bowf'in 
Amia calva ---

Yellow perch 
Perea. tlaw1cena 

ShortnoN pr 
Japiaont'!9 platoatomua 

Total.I 

IUllber MYl.7 lumber marked 
e&P'ured ant released 

(u) (E• n) 

180 

192 

80 

148 

135 

333 

13 

3 

1 

3,609 

35 

186 

68 

131 

330 

11 

83 

3 

l 

3,524 

Iha.ber ftrce:atage 
recap'\urei ncapt'Uftkl. 

(11) 

8 

9 13.a 

21 

16.8 

63 

··•··. . ... 
17 

••• .... 
••• .... 

453 
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trap net1, a 6-tt. net an4 a 3-ft. net, were uaed, and the ••h •1•• 
' wen auch that these ne-ta retained gaa and panttahea of the aise uanally 

talren by anglers. The aallar ti1h vere not captured and an not involftd 

1n the preNnt study. A cletailacl c1e1cription at the• net• 11 giwn in 

tm earlier publtcation (Coo.per., loc. cit.), and neecl not be repeated. bffe. --
Pour ot the 6-tt. an4 four of thl 3-tt. trap net• wre tillbecl 

continuously in the laka, at 40 station.a, in a pattern aystemat1se4 u 

to l.ecation on the lake (Pig. 1) &uc1 cm a acheclule ayate•tiucl u to 

ate (Jltg. I). l'urtllerlllol', each halt et thl lake •• f1ahe4 continuou,ly 

by wo 6-tt. and tvo 3-tt. mta, and a • .,.._tic •cu• ot locating 

conHcutbe net aitea over each halt ot the lalm vu toll.owd. lach 

net•• left at a patticular site tor 4 couecutiw nqhta an41II0"8d to 

the nut lite (in llUlllll'ie&l 1e41uence) on the fifth clay. 

All net• 119ft NZTiced once a day an4 all tieh were Jlllll"kad befQN 

reJ.eue, uaing a 411'tinctbe ark tor each ata'tion. A system ot punchiJJ,g 

holaa 1n two or lllCJft of 1;he 'Y&l'ioua ttna Fffi.decl a aertea ot identification 

"number•" toz the 1'o nat1ona. All marked tieh 1IU'e liberated at a 

centl'&l releale station (Jig. 1). ror -.rad fish Which were sub1e1uently 

recaptuzed, reeorda wn 'kept et the atatiena of recapture and of arking. 

Length ana. wight aat& w:re obtained on 1ndh1.4ual :f'1ah ot certain specie•, 

bue4 on ram• eaaplea tNm the net•. Daily rec01"da vere kept of 

netting, mal"king, ncaptUN■, and mortalitiea in net■ &ncl en the lake, 

aD4 iail.y waters temperature• wre talaan.. Water temperatures vere cool, 

•o '-'t than vu :relatiwly little martality resulting from. the netttq. 

Laboratory analyaea of the clata wre tacilitated by UH ot Dlltllrd ao.rt1ng 

-, anc1. tabulating. · 

/ 



Fig. 1. Map of Sug~loaf Lake showing locations or the 40 trap 

net stations at which fish were oolleoted for population 

estimates in 1951 

• 
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Fig. 2. Date schedule followed in the operation of trap nets at 

40 stations on Sugarloaf Lake in, 1951. X indicates that net 

was at the station on that day. Fish were processed after each 

~ the 4 overnight sets 
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Many 1n4irlduals contributed auch to the present study. The field 

crew tor the population netting included Messrs. D. r. !homu (leader), 

F. 1. Simonis am c. A. Ptttzmaier. KT. X. G. Pukano made the cari.

pl111ch analyaea ot tbe population data. 11:r. fhomae collected the creel 

censue a.ta in tl't'! field.; and Jfesara. I:. B. Christenaen and ll. •• Sc:bater 

diet tbe laboratory analyaea ot these records. Dr. V. C. Beckran ld.n4ly 

mau the age det.lbainati.ona ot fishes. Dr. A.$. kssan., Director of 

the Institute, a4e many helpful suggestions. 

Beeulta 

During the 43 days ot netting at the 4o atationa, 3,609 tiah •re 

ca-ugh\, 3,524 ot these were marked ani. releaaect, an4 453 marked ttah 

were recapt.-.d, all involving a total of· 12 species (!able I). !he 

bluegill vu by tar tlut moat abun4ant to-, comprising 2/3 of the original 

catch, arul l/2 of the recaptUJ."fts. ror three apectea there wre no 

recaptures, presumably re1'lect1ng rarity in the cue ot pika and ahortuose 

pr, and non-1uacept1b111ty to capture by trap net in the case of yellov 

,-rch. 

!he fiah initially captured <•> are listed. by species and. net station 

1n Table n and by a.ate of collection 111 Table VIII. 'lbe 6-tt. neta, 

o,-rattng at stationa 21-40 ineluei,e, wre tar more efficient in catch

illS tiab. than vere the 3-tt. neta Which were fished at atations l-20; the 

6-tt. net• took 3,272 fish., while the 3-tt. nets took 323 tish (4 perch 

&n4 gar not 1nclu4ed) in cQmpa.rabla amoun-ta of netting etfort. Thua 

the relatift etficienc;y was approximately 10:l 1n favor of the 6-tt. 

neta, and this ctittennce wu reflected in number ot recaptures. 
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Table ll 

)Jil.itia.l captures (u) ot f'iah by trap net from. Suprloat ui., 1951, tabulatea by ••tu 
· aru1. net station number 

Blactll b!!~ b~ov:,_ c:::. =- ::: "':!!D• W&rllouth Pike .· :t:"":\: 

7 

8 

9 

10 

11 

l2 

13 
.·.·. 14 

·15 

16 

17 

18 

19 

·ao 

- 21 

2 

6 

l 

17 

2 

l 

l 

3 

6 

50 

8 

8 

11 

l 

5 

13 

u 

l 

3 

l 

2 

12 

ll 

5 

2 

l 

2 

2 

3 

l 

l 

l 

l 

2 

2 

l 

6 

basa. 

1 

5 

2 

3 

1 

15 

2 

3 

1 

l 

I 

2 

..., ... ··'' .J 

l 

l 

l 

3 

l 

l 

l 

6 

l 

I 

7 

l 

' 2 

l 

1 

5 

15 

16 

3 

5 

l 

1 

l 

l 

a 
2 

l 
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23 186 2 6 , . 13 9 .· .. 9 20 .1 
.. -4~>>. 152 2 1Jt. 6 3 16 19 5 

'• .,{' 

' .. 25 61 l 21 l8 l 7 7 6 

i"?t6 180 21 4 3 6 9 1 5 ; .. ,, 

1X/i1 112 11 2 20 8 4 5 20 l ' :······: .. 

::.18 1,1 5 2 12 7 5 lC 11 , 6 ,I, 

101 8 3 8 4 3 8 19 l 8 

85 l 2 8 2 4 5 6 3 

l.l It- 2 l 1 .. 
186 ' 3 7 2 4 6 9 l 6 

42 l 10 2 3 4 2 3 

2,a 3 9 9 10 ... 2 

35 14 14 l 1 l 2 i. 

36 105 20 l 10 3 ... 6 10 2 5 

37 46 7 10 l 23 It, 38 l 1 

38 114 16 l 6 7 3 .. 8 

39 15 4 l 11 2 4 l 

.Jto 77 2 2 7 3 15 6 8 l 

·Total.a. a,.401 180 36 192 80 148 13; 333 l3 87 
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ot. lt-53 rec&pturtre, 4o9 wre in 6-tt. nets and 44 were in 3-tt. nets 

('table m), with a :ratio significantly cloae to the ex,pectecl 10:l. !hm 

the 3-tt. mrta made a relatively .. 11 contribution to the reaults ot 'thi1 

atud.y. 

Since two complete roudl., ar CJClea., et 'the 40 •ta.tioM •n 

-a. by trap nets, the aata aka possible an analyai1 ot arkinp aD4 

recapture• on the bui1 of netting cycle• vh1Ch 11 ot acme iatereat. The 

first cycle required the period of llay 5 to 23., and the aecon4 cycle 

extende4 troa Ila,- 20 (1. e., vi.th 4 day-a overlap VS.th the firat cycle) to 

June 17. !he iecorcta (!able If) Iha¥, tor bluegill.au an •D1111>le, 1.,3~ 

t11h caught an4 marked during tbe tirBt netting cycle, and 955 in th8 Ncona, 

while tbel"e wwe 69 :recapture• cllll'ing the firat cycle aud. 154 tecapture■ 

4:uring tlle Heond. Total catch of all 411:peciea to:r cycle l wu (2,137) 

about twice that (1,172) ot cycle 2, preallll&bly retlec'iiug a aeuonal 

c11tterenee tu tiah 110W•nta; by late May and eat"l.T June many ot these 

tiahea a.re 1nvolvecl in spawning and a.at g\JN'd.ing. '!he &t'eate:r number 

of recaptures in cycle 2 was to be expected., an4 in thia cue more than 

counteracted the greater catchab1lity of t11h during cycle l., because 

•o many more ma:rl!ed f1ah wre preNnt 1n the lake at the beginning ot, 

and during cycle 2. Continuing With the bl111gill data tor illuatre.tion, 

~"" vere in the lake o -.rked bl•gill at the beginning, am l, 391t-

1&111'lm4 bl\18g1.lla at the end, ·of cycle l; Whereas th81'e •re 1,3911- at 

the beginning, &ncl 2,349 at the end. ot cycle 2. By aw:raging the two 

:pair■ ot totals, w obtain 69'7 a.rku. bluegills 1n the lake on the average 

during 'the perioi of cycle 11 and 1,871 tor cycle 2. Sillce the total 
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2 8 · .. J~){f:nt't 
1 5 \,-:Ji• .. ·· 
5 13 1,1 . . .·. ;;}J;f'..i 

:;}f" 
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!a'ble lY 

.Am.lJIJU et •"• • arldag1 aa4 r._pturea aooeri1Jta to tile tint 

ult (eple 1) au. ••oad llalt ( qc,1• 2) ot ._. --"'be perlo4 

. lpeoiu .., ..... y a..e,.. .. 
C,01• l OJ'01•2 0701• l 0,01• 2 

ll•&Ul 1.3,a.. '" " 1511, 

Yell• nlllt.ea4 1.57 2, 29 1' 

Browa lnllU.-4 11 lit. ' ' .ll&ek orappt. lWJ 41 11 fr( 

1a,....- -·· 3lt, ~ e 7 

Rook la•• 11' 32 10 11 

,_,Jdm_4 73 58 11 11 

W&l'.II01ltll 25' 74 35 21 

Bowf1B ~ 41 4 13 

ill .,..1 .. 2,137 1.f!'f2 181 



I 
\ \ ' ,, 
' ~' '· . 

1' 
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catchea d.m'ing CJCle• 1 and If With conr,parable netting ettan, wre about 

4eubla in cycle 1, the &"99:r&l't nlllben et marlecl tiahpreaent an multiplie4 
t ·. 

b7 their relati°" c--.U.bili'\7 lO eat1•-te expected a'Ullbel- of ncapturea. 

!hu 697 X 2,2'J'f/l,.71 • 1,150 *1ch 11 related to 1,871 ,u1te wan,1ca1 
\ . 

'I•- _tlle ratio 181,1179, (~ tot&lrMC&pt111'8a tu c,cl.H l am1. 2). !ht.a 
_, l . . 

P.OVil that ._ rate ot recqt.,e•oi: arllt4 tiah in the lake ~ irllh 

conataarable 1D11forait7 in PZ'oP-Ol"tion to the abundance of ar1184 fUh 

J>ft•nt anA their :rel&tiw cuuehabilit;y • 

V1"11111J au tilh wbicll.wre capture4 wn, ai-lletl an4 re1.U114J tbe 

exceptiona wre t pilm, 1 papldn■eecl aut i.. bluegilla ••n 4Ul'bi V. 

ttr•t l&O aan fll ne1;11'2& an4 .U fillh caught during the la.et 3 iap · ot •--
. net\inl• '!be netting pat~ vu auch that there wen lO net ■tatl .. 

occuptei b7 each of 1ibe I typu el nets 1D each halt U t:bt lalrlt~ iii · 

anal)'llia-.. _.. (!able 1') of all arkinp; an4 ot ali reeapt•• u 
•lated. to av.tion ot -.a-king, tor the 1 type1 et net■ and tlMt I •1•• 

ot t:tae lalal., Par e--,1e, tor bluegill■ tlwre •re 29 tiah mara4 at 

••t101:19 1-10 (3-tt. net-, in ••t halt ot the lake), 90 marked at atations 

11-10 (3•ft• nets in the eaat halt), a total et 119 arket. at litattm 

1 .. 20, 1,308 martmd at 1tat1-■ 21 .. 30 (6-tt. net• in 'I.ha ••t halt), etcj 

am of ,1111 123 bluegUJ.a recavturet., 76 •:re fish Vhieh ba4 bMIL IUll'kil4 

at stat1ou 1-10 or 11-30 am. wn recaptured. at theae ... atatienii, 

48 were fish 1111.l"kad at stationa 11-20 plus 31-Jt.o and recaptured. at •tation1 

1-10 plui 11-30. Correapon41ng].y, fer all species, this table giws the 

buia tor an aul;yaia of the ext;enl. to nich IIU'kecl tilh w:re recaptUN4 

in their home b&lt of the J.an n. recaptured in the half of the lake 

o.,,oMw traa ,mere 'they w:N tint cai,turea. am -.i-DI.. An ualys1.il 

b7 Chi••flu&re of the recapture aaw. of '!able v, using ti. Chi••fll»IN 

tanaula a4Juate4 fe ••11 number• (Snedecor, 1948, lee. 1.13), lb.on 
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(Table VI) a hOming ten4ency which only tor certain speciea (bluegill, 

yellow bullhead, rock bass and pum.pkinaeed), is highly aignit_icant 

1tatiatically. Thia homing tendency, collectively for the 9 species 

which were recaptured, amounte4 to 22 per cent: 

453 tiah recaptured· 

277 ti■h recapt'UJ."ed at home-halt stations 

176 tiah recaptured at oppoaite-halt atationa 

101 e:xce1a tiah recaptured at home-h&lf statiou (~ of ~53) 

It t14ucial lim.ita are applied to the 277 - 176 • 101 (22j) tish 

which wre the homing increant, With 95 per cent probability, there 11 

1 chance 1a 20 tb&t the homing tendency amounted to aa little aa 18 per 

cent. 

It 11 aho1m by an analyeia to tollev that thia pronounced hOming 

couisted. mostly of the ettect of a home-half phenomenon and only in a-.11 

part vu the ettect of a home-atation phenomenon. The inference is that 

the fish rediatribute4 tbemaelfta more frequently to a preferred type 

ot habitat Yithin tbe lake (vhich might logically be found 1II01'e COIIIDLonly 

1n the home halt), or that a directional tendency tan.rd8 the home site 

or niche vaa only partly ettective. Since that portion ot the 22 

percentage of homing Which ia ucribe4 to a home-halt (va. home-station) 

pbenOD1Bnon is not a source of biaa in the population estimate, becauae 

the eztenabe pattern of netting stations voul4 COIIJ8nAte tor that 

type of hlming, there remains only the ••11 portion ot the error which 

ts properly assigned to the home-site phenomenon to be appraised and 

corrected below. 

~ analysis ot :recapture• according to hOIIII aite versus non-home 

aite ia poaaible, becauae fish were marked distineti'Yely tor each ot 
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taltle VI 

.&al:,aia ot u.ta • reoaptvea ot ts.alt. 11l Svp.rleat lab 
4ooer41D& 'k ,..t>er 'Ml.,- nre r••:,tw•4 111 1dl.e .... 

lta]t" of the lab (ea.t .,.. •• wen) e.e ner• t'.nt 
•"'8'e4. uA u --.11118 ot ratloa '7 Clli,.aq111U'e 

teniJIC tinrgeaee tr• a 50•50 11n--•• 

lpeoS.e■ ... , .... Cll1- P = i11prebabilit7 
total .&,1; 11- .&,1; eppoa1• aqur• et •11,11U1ou.t 

llalt Jaalt llaf.11& 

11•&111 223 128 95 4.6 o ... 

Yellow 1Nllbea4 i.., " 12 a.9 <,0.01 

Brea nllMacl 8 3 ' 0.1 -o.r, 
llaok vappie 115 22 23 o.o ..0.99 

largeaou'bb -·· 
9 7 2 1.1 o.ia 

Beok 'll&a■ 21 18 :, 9.3 ~0.01 

22 19 3 10.2 (0.01 

Wa.n.n1dl 63 37 16 1., 0.20 

lowtia 17 10 7 0.2 o.64 

.&.11 apeeie■ 176 
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the 40 stations. The &nal.y9is ia complicated by the fact that the one 

type ot trap net vaa 10 times as efficient as the other in catching 

tiah. But the 3-tt. neta recaptured. so few fiah that their recerd.a 

can be ignored 'With no important degree et error. !hue the recapture 

tiah which wre arlm4 in 6 .. ft. trap nets and recaptured. 1n the ame 

net•. !he data 1n d.eta.11 are presented tor the bluegill 1n Figure 3, 

but for other 1P9ciea only in 8\111111l&'ry f01"Dl in Table vtt. For the 20 

net atatione involvecl there were 20 poasibUit1es of ttah retlll"ning to 

their hae net aite while at the aa1111 tiae there were 380 poaaibiltties 

f4 tiah being recapturecl. at some net a11;e other tl:lau the h0111 atte. The 

hypothasia ia aet up that the m&rked. ti.ah, after liberation at the 

CQJIIIOn release station (11.g. 1), 41atributed. themeelTea at random ovar 

the la1m 'Without rea:pect to the a1te of their origin. 'fhia hypotheaia 

18 teated. by obtaining the total n'Ull.ber ot recapture• t.t home atatieua 

veraue the total recaptures at non-heme atatioaa, and using Chi-square 

to cempa:re the obNrved. nl&bera with the expected. ratio, 10:380. With 

the bluegill, tor example, 20 ree&pturea were at home sites while 156 were 

otherrile. Had theae 176 fish 'been distributed accori.1ng to ex»ectancy, 

the numben would be 8.8 tieh at home aitea and 167.2 fish at non-home 

eitea. &re Chi-a,uare i8 19.9 and the :probability that a homing 

tenancy vu operating 11 tnCh higher than 99 per cent. hrtber, a 

correction tar homing 1• poeeible. While 156 bluegills were being 

recaptured at non-home atationa, the ex:pectecl. number tar hllDe atations 

would be 8.2, an4 thi1 compared. to 20 obaene4 home rec:1,pturea giw1 a 

correction f'actor tar bluegills of 12. Thus if' w a'l.btr&ct, by rand.om 

selection, 12 recaptured bluegills trom. the accumulated netting data, 



Fig. 3. Recaptures of bluegills at stations 21-l.t.O (those where 

6-.ft. trap nets were fished) and limited to fish which had 

been marked at stations 21-l.t.O, for an analysis o£ homing 
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RECAPTURE STATIONS 
WEST HALF EAST HALF 

212223 24 25 2e 21 2a 29 30 31 32 33 34 35 36 37 38 39 40 

21 2 3 I 2 I 

22 2 2 I I I 2 I 

23 7 I I I 
LL 
..J 24 I I I I 
<( 
J: 25 I 

t;; 26 I 4 5 2 I I I I 4 I I 
UJ 

27 I 2 I 2 I 2 I ~-

28 I 2 2 I I I 7 3 I 2 I 
I 

29 3 2 I I ~ 
30 I I I I 

I 

31 I 

32 I I 2 2 I 2 I 3 I I 

33 I I 
lL 

34 2 I 4 ..J 
<( 

35 I I :c 
t; 36 3 3 3 3 I I I 6 I 
<( 37 I I I 2 UJ 

38 2 2 I I 2 I 4 I 

39 I I 

40 2 I 2 2 
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Table VII 

~is .o:t recaptures of SUgarloat take fish., both marked 
and recaptured in 6-.tt. trap nets., according to whether 
recapture was at the same net station where marked or at 
one ot the 19 other 6-tt. net stations., and analysis by 

Chi-square testing divergence of observed ratios 
from the expected. 201.380 

Recaptures Chi- P • improbabilit7 
Total At home At non-hoiie squar&¢,' of significant 

station statien homing 

176 20 156 19.9 ~.01 

Yellow bullhead 17 6 11 28.9 a>.01 
Brown bullhead 6 l 5 1.1 0.29 

Black crappie 36 3 .33 0.29 o.60 

Largemouth bass 8 l 7 0.03 0.81 

Rock bass 11 1 10 o.o 0.99 

Pwnpldnseed 17 1 l6 o.o 0.99 

Warmouth 34 6 2S 6.9 ~-01 

Bow.fin 11 2 9 2.1 0.15 

All species 316 21, 36.6 <::9.01 

+ 
\JI In a summation Chi-square with d.f. • 91 x2 • 61.2 and P4>.01. 

Correction 
for homing 

·bias .. 

12 

5 

l~\ 

l 

l 

l 

0 

4 

1 



a pc,Julatioa enmate can be _.. 11'.hich 1• cornctecl tor tm btu ot 

hod111g. Lila ta bluegill, tbl Jell.ow 'bvl"bell4 an4 tba 1IU'II01&th ab.ow& 

a Jl'ODODN4 hodng teudellCJ', &lthoup tbe a'tllber of f1111l tavolfti. WI 

loW. Par all a,ecte• collaet1•l7, the bolliag teil4enc7 waa h1ahlT 

aSpittcurt atatutioal.lJ lnn ot nl&ttwly low 11181111nm. u, '° thla 

»of.at con.th.,. ..,11U1a baa been pa oa • ..,,,._nee tllat the tact 

ot h<lalng ._. enablilbN. al 80III btaa ._. tnbe:,eut 111110D8 tba c1aWl. 

A panUl. ireorieutatton in :,out of nav at th1a tm u Jnl,l.bl.7 la 

_.._, atnce it f.a at.Ion. that tlle 1tantt1callt bcming btaa 11 eall ut. 

Popul&ttoa. ens.ate, ,... _.. by anlytnc tl:le ton.ulM ot Sc1"-1Wcblr 

&DA Baclllll,er (1~3) w '111 arttng ent. recaptUN tata (Tabla nn), 

tl'll&ttng each speciea Npl'f&tely. Only tiah ot 1-pl alle .,_ 111.YOlffAt 

b&u °'81" 10 iJac!aee M4 :,aafiah ower 6 111Cbea. DIii naber of uame.a. 

fia c:aupt au 4aJ (u) u4 the 4&117 recapt.,.• (a) an ncoru4. 

Aa u. tuh an mM'llat &124 nlnad, tbeJ' acclll.\ll&te in c1a117 total.a (n)J 

&Di aiace n 1a tbe rmmtnc total nlllllber ot aarke4 ftu 1mown to be 

pnNnt oa &a7 giwn cl&te; the obNned 4&117 mort&litie• ot Jm.'1184 

filh (eitblr in tbl neu, 111 cnela, or el.Nvbere) m11t be 1ubtracted 

in ant'riag at thta total. ftlll population eati•te• are 'bUe4 on 

a'lmal'!ea tw k naber ot uye 1n tbl netting ,eriot, of 4&117 tunetf.ona 

of u, n u4 a, in the tolloW:I.D& tonmlaa: 

Y&Ttance of P • a2 • l 'ii-1 

EfiP<• + uil 
E<•> 

l 
p 
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!able YIII 

,: J;~~t.1•:l •pt.,.• (u) ,et ti•h in. Sqarloat l,ake, J-.Cticall.7 au ot Vhieh WN llfU'ke~.' ani re~ 
f , (dN:ptie1, IN t4txt), an4 recaptuna (m), by epeeiea an4 netting day . .· 

I Day .:lluegi1l Yell.ow Bi-wn Bl.Mk Luge- Rock FllJQkin• W&nouth Pio Bevti.Jl , <•t 6 .. 4":-. 17)' Bullhead. JullhMI ~ie MU.th baa• ... , 
WI 

u • u • u 111. u 11 • • u 11 u m u • u m u ..... 
I\ 

l.·:)/<··· 
\ 

i.:)t; ,\ ). 63 10 l l 2 5 l 
·• .. S!. '4-3 22 2 1 3 2 ' 4 " 

[:);t' 
, •.. 11 12 2 9 2 3 5 ll l 1 •,' 

4 116 1 25 2 u l ll 6 32 1 .l 2 .. 
1., .. ,1 '. 

!f:\f;::;',/: .•.• 
·' !f 87 l 17 3 14 1 2 3 ... 18 l l 3 
···.& 88 l 10 2 2 10 14 l 4 17 2 '2 

f:{1f.::;-, : 7/ 58 8 4 
'.·.· .. 

a 1 l 2 l I 11 l I ~>,>:;r-~: . <: : .. ···a 78 3 20 .. l 3 l 16 7 l 10 l l (?·'•,' 9 53 1 8 a a 9 l 6 4 9 2 t 
\)',{·,' l().·· 40 l 1 3 3 1 6 2 4 2 13 3 1 l 

f!(l: ll 46 l 2 8 l 3 16 7 1 l 
(.•,,,ii 12 ,~ 1 2 2 2 2 1 2 l 10 2 i ::; 
ii 13 6o 1 2 l 5 1 6 15 l l 15 a l ~;/\f' 
/',,:);: 14 116 la 3 2 5 4 4 21 1 3 r:;-;j:; 

1' 143 17 l 2 3 2 l l 4 3 3 15 2 I 4 l (?t) 16 66 7 I l l l 2 l l 8 7 2 4 l 
11 49 5 3 4 lO- 2 3 2 3 19 6 1 2 
18 73 7 l l 5 l 10 l l 3 3 3 4 l 3 l 
19 ~6 2 2 I 15 5 2 l l 5 2 l l I 
20 16 3 3 17 2 3 3 5 l 9 l 1 

21 10 2 2 4 7 a l 6 1 a 
• 9 2 l 1 5 4 l 3 1 3 l l 
13 5 2 'I l 3 l l l 1 l 2 
14 10 l I 1 I l l 5 3 
15 13 l l l 3 l 2 l l 8 e a 
26 i? ' 3 l l a 3 7 l 3 l ' lt, 4 l 
17 3 l l I l 5 l l 2 2 2 7 
28 28 l l l 2 4 l 3 l 6 4 l 
29 19 6 l l 2 I 3 l 2 
30 39 11 l l 3 2 l 6 1 Jt. 2 4 2 

31 36 5 l 4 I l l 1 l 4 l 5 l 2 
31 36 4 2 3 3 l l l 7 l I l l 
33 19 2 l l I 2 l a u I l l 
34 ~8 3 l l 2 i.. l 2 l 2 t 2 l 
35 65 17 3 l • l l l l 

' 
l l I 

36 57 9 1 l 3 l • t 3 • l 2 
37 91 18 3 2 1 l I 6 a 2 2 l 
38 133 22 I 2 2 I 2 4 ' 6 l ,, .• 1"' 3 

·~ ,.,i,1 ~J.6 4 =l ": l ~ 
.·, .. 

1 ·' 9 1 ~~ 1 ~· 3 1 rt 3 e ,.,.' ·, ii;, 

,.· ,- ,,m•a .. il.il8 J l -~·. 3 ~ 

' <' I .J, 1 5 l I t 2 
~t•'·· ., ... , 

~l 31 • l , .. I 1 1 t • • • • - ' I 1 I ' 1 l l I 

~3 l 1 l 
;I 

\ 

I 

t,1fol. 1eo .36 19' eo 1,e 13, 333 13 6T 
t13 1'-5 8 45 9 ll 12 63 0 rr 
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The p0pul.ation estimates, uaing data tor all ataticma and corrected 

tor hoaing bias, are ghen 1n !able D. The general range ot the 95 per 

cent contidance 11aita tor the estimate• ftZ'iee apprm.ately trcm :t 15 

per cent tor bluegills to :t 50 per cent tor largemouth baaa. be tollw-

ing estimates baaed on sub-sampled. aata are not correcte4 tor h._..taticm. 

bi&aJ the.ditterencea resulting from auch corrections would. be tut.te 

inaigniticant.) latillates based on only the recOl'd.8 tor 6-tt. trap neta 

(Stations 21-lt-O) agreed quite closely with the e1t1a&tes baled on all record.a 

(!able IX), which vaa to be expected since the 6-tt. nets caught moat o'L 

the :tiahJ the ditterencea nich iid uvelc,p wre well within tbe computed 

lim.ita ot error. "lor the three specie• tor which there wre ade1,uate data, 

the eatiu'te• baud on odd atationa only, and. on even stations only (Table 

n), are aomeWbat too variable to eae within the computed error of clitterence. 

For exam,ple, the dU'terence between the tvo bluegill eetiatea (14,180 and 

7,410) 1a about 4 times ita stantlari error. For the black crappie and 

warmouth tba ditterences were not so great but were atat1at1cal.17 auggeative. 

The estimate• which were baaed on odd stations only (same tor even stations) 

were neceaaaril.y limited to fewer (theoretically one-fourth) ot the recaptUN 

record.a than the records available tor the priury estimates, as illustrated 

by the tolloving summation ot recapture records tar 3 species: 

Bluegill 

Black crappie 

Warmouth 

All st&tiou 

2ll 

" 
59 

Otcl stations 

37 

18 

21 

hen stations 

103 

6 

17 

(Aa a reminder, the recaptures liated tor odd stations a.re here limited 

to tiah marked at odd atat1ona, and correspondingly tor the even stations. ) 

'!be lonr nmbera ot recapture records UHd in these sub-aample eettmatea 

•uat be the reaaon tor the variable nature ot the results. !Vo concluatona 
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Table n 

Eatillat1.ou ot tiah popn].ationa (Pop. ••>, and atandard errors of ut,aatea (Fn.), 
in Sugarloaf t,alre, 19Sl by the t....ia ot Scbuaeher and Eaehllayar (l9Uh uing 
~ data tor all statiou, for atationa 21-,.0 c:i1Dl7', fer~ 
stations onq1 and even~ ata1wma on:q, as dittezoeat bases for e.tillatea. 

All etatiom Stations 21.-QO 

Specie• Pop• eat. Err. Pop. est. EJ:T. Pop. est. Err. Pop. eat. Err. 

Jlueg111 lk,160 920 15,100 l~ 7,410 l.,330 14,180 1,oso 
Black oraJ;Pie SJO 74 600 ,s J'70 '13 s.o l6J 

Wa.nouth 1,1'0 120 1.120 157 11030 160 660 139 

Yellow bullhead 460 S2 370 ss ••• ••• ••• • •• 
Roek bua 600 111 6hO 153 •• • ••• • •• • •• 
Pwlpldnaeed 5hO lll sso 142 ••• ••• • •• • ••• 

Brown bullhead l.20 26 ••• ••• • •• ••• • •• • •• 
Lugm.outh bus 470 lhJ ••• ••• ••• ••• ••• • •• 
Bow.tin 280 so ••• ••• ••• ••• ••• • •• 
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are suggeated at this point. (l} !here is no basis tor employing tewr 

than the!O, ettective, 69ft. net atationa (in a 180-aere lake) it 

eatiaatea Vi.th no 1aOr8 error tJtan :t 25 per cent are needed. (2) !he 

tact tb&t theft wre 4itterencea 'betwen estiaatea baaed on aub-aamplea, 

grellter than computed errors ot cluterence, •rely aenea to empb,Ui• 

.tm ~1; that tbe •••ard error• computed. Yith population estimate• ba'99 

no. relation to the a4etuacY ot netting c~ge over the lake. D.ua the 

atud.y qt Po.f~tilln estimates ahoul.4 ~ continued on S\1PZ'loat take to 

ex.plc)l'e .tu:rt•J: the 84.etua.;y ot ~- tn.:i;.net pattern 0u, this 180-acre 

lake. .Allot.her :I.Jlportant t••t1on1 completel.J unsolved. aa yet, 1• that . 

.r. the poaa1bla 41alocation ot marke4 tiah. turning thea ti,.to noma4a. 

Beterenee waa 1llll4e abOft to the aubtraction of 12 recaptured 

bluegilla trom. the. netting ,:,eeord.a, as a con,ection for homi~ biQ, in 

. ea.putiag the bluegill pop~tion. Confidence limits (95j) aaaigned to 

this correction factor ot 12 give a range of 7 to to. Corrected eatia•• 

ot the bluegill population were correapondingl.y 11t.,230 •• 14,4;o--11J.,930. 

The uncorrected bluegill eatimte was 13,860, and the correction fer 

homing bias th.us amounted to about 5 per cent in teru of the estimate. 

:rta~ w1gbed and lljl&l\1red at random during the netttq gaff the 

following average total lengths in inches and. average weights in 011D.C8B 

(numbers of tieh in puentheaee): bluegill• 7.4 inches (598) an.a. 4.8 

ounce• (461), black crappie 9.3 inch.ea (23) and 6.o ounces (22), 

wan.outh 7 .5 inches (14) an4 6.0 ounces (21), J.arpaouth baas 1Jc..8 1nchea 

(29) and. 33.l ounces (18), bowtin 21.2 inches (8) and 49.5 01U1ce1 

(8), ,el.low bull.heac1 12.0 ounces (2), an4 pike 25.7 incbe1 (8) and 
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St.e·..-1 (8)~ ttae·:,oJula'tlon e1tta'W1 (tabla X) lt7 •--tion gt.w 

a tc,tal P9Jtlll,atctea et •1eaa1-,ue• .- U1A panttah ,.,. lwal,l'loaf . . . . . ' 

Saa ta 1,J;I. flt 18,61.t ftD • 100 ttu. MY ..... .lnirtq tlll ..... 

...,.... w1cllt• .... 7. •ctea, lu»J'leln'-4 ·~ neeea--,. 'Q' ·.,. ... 
" ' : ' ,' ' • {,. • ' • I 

•t.lb,ta .. •1-t.ne4_ 1a 19'f, t.ba ·wta1 wtp, o,f ._ 18,610 fUh U CCllltutef. 

u 7,510 '4'\Dt.8 .. aa awnae et ... _,. ... .- amt, Tln-.al17 &11 ot 

'll'hiOh .,. ,..., ·&DA .- . .,ectea. 
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kploi-.tia 

l/a aclditie to th• popula1.1oa eniatea of 1951, 11.milar data a 

Sugarloaf lake are aTailable tor th• fall et 1948, spring ot 1949 and 

epr1ng of 1950 (Ceoper, .!!!.• . .!!!.•>• fheae earlier eniaiwt1 are 'ba .. d 
' . 

oa trap aetting prooNure quite aiallar to that ot 1951, aad th• a.ta 

preaumaltl7 are oaparable. J. high d.egree et unitol"Jllit7 ta '\;be estimatea, 

tra year to year (!able X), giTes oontidenoe 1n theil' aocun.07, 1.e., 

within rather 'broad lim:u. 

generally 'bJ' Cooper and Chriaten.aa (1951) and 1n '1etail b7 Cbriatu.aen 

(Ia Preas). Dur:lng tbie period the lake had a apeoial fish:lng naacm open 

to bluegill• and. sunfish throughout the Jnl'• Th• oenaua waa a higbl.7 

intenaiTe a\\ldy iDTolTing oonta.ot wi:tm a large pereentage ot all anglers, 

aai p•riodio eoun'lia ot all anglere, as a basis of eaput1n.g 1-otal f:1ahing 

retvna. Ohriatenaen' • data • species oompoaitiou ot tb.e oatoh by 

percentage haw been eonveried. te nab•ra of fish tor ue here. The data 

c:m total oatoh (year-aroa.4, including wint.r) tor the tiTe years are gi.Ten 

ae the ama.ual anras-1 in Table X. !he annual catch etatiatioa are compared. 

with the aTerapa of the tour population estimates in Figure 4. 

Jfuoh epeoulation oould be employed in interpreting Figure 4. The 

general IUIIJIDal'Y 1• that the annual re:moT&l by anglers closely appruimatea 

'the orop that 11 present at any one time, except for the lea.at desil'able 

1peoiea (warm.ou-th, 'bullhead, bowf'in). The 1tanding orop ef peroh 1a an 

mlmowa quantity lMeaue thia epeeiea was not read11J oaugllt in the trap 

neta u4 pereh eatimaticm was impo11ibl• in three of the plpulation etwU.ee 

and. lm.l"eliable :1n the fourth. For the bluegill (eTer 6 inohea) the a'ffrage 

ot 4 population estimates na 13,ABO fish, while the average ann'll&l. eatoh 
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Table X 

Fish popution eat:lmatu and eatoh by ·anglers, Sugarloat Lake, l.946-,J.,Sl 

:.Aye.rage annul 
Specie• Population estimates ~catch, J.M6-,5o, 

:L al ..... 
Spring· . . Spr~····· .. ·Sprj.Dg Fall Jmm:al·. ~·.i'ila 
1951 1950 . . 1'4, ' . 1'48 a"VWa&• .. .. 

~ ">. 

C 

Blugill '. · 14,k.So ·· 14,0:12 12,94,.· 12~494 . , lJ,480 .·.,,,n'··• 
.. •Yellow• pereh · · 1-.6]$· {?) · .. , .. , . ••.,;,rr·: ••• •••• • •• • •• 

I 
I 

. . . ' . ' 

540 82S 
·,···,( 

Pumpkl.naeed 1,oJJ 11S '190 1,261 
::, 

>:,; 

·maolt ·draJ)p.1• SlO 126 ,. 5:U. 370 $1~ 
Rock bass 600 9VI 27' 912 no f91 

Largemouth 'bUI 410 Sll 367 11718 1'10 943 

Pike ••• 2n ~ 80 120 170 

Bullheads 580 992 3'1ll 543 620 1,, 
W&m°'1th 1,160 2.,.389 1,510 ••• 1,280 210 

Bew.fin and Gar 280 h33 183 555 360 20) 

Totals 18,610 22,178 17,154 17,648 J.8.,500 23,ss, 



Fig. 4. The average standi.ng crop of fish (based on four annual 

population estimates) and the average annual catch by anglers 

(based on five years, all fishing) in Sugarloaf Lake. Data 

from Table X 

• 
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over the 5 years was 9,m fish. There is special interest in the :f'act 

that the catch of pumpkinseeds tar exceeded the population, and this was 

also true to a s•ller extent tor the l&rgemouth bass, crappie and pike. 

Theoretically this greater cropping is quite possible, and means that 

fish are recruiting by growth into the catchable size group at an amnal 

. rate exceeding the stan4ing crop ot catchable fish. 

Data on age composition of' the 1-gal~size fish in the lake are 

available (Table XI) from scale samples collected during the spring, 

BUlllller an.4 tall ot 1946 to 191t,9. One l&rge aeries vas collected by gill 

n•t 11:nd bag seine; the others vere caught by hook and line. Most of 

the fish which were under legal size were taken by nets, whereas the 

legal-aize fish correspond in size to anglers catches and to the population 

. estimates. These age and growth data may be used to determine tor each 

species the average age at which it recruits into the legal-size class, 

and the average age of the population in excess of the number of years 

taken to reach 11legal size." These ages-in-excess-of-age-at-legal-size 

tor all species may then be combined to give an average "age in excess" 

for the entire population. For the 936 fish on which age determinations 

were mate ('?able XI), the average "age in excess" was 2.2 yea.rs. An 

average age tor each species could. also be calculated readily from the 

data in Table XI. The average "age 1n excess" tor all species, or the 

average tor each species separately, is a key to the rate of turnover ot 

the population of "legal-size" fish in the lake; a population which is 

equiY&lent to the &1110U11t of anglers' catches plus natural mortalities 

must be replaced at the rate of every 2.2 years. 

The population figures, converted to pounds of "legal-size" fish 

per acre by the use of average weights obtained during the 1951 trap 
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table XI 

~ aal.~1• ot tiah aaplea fr• S•&U"leat Lab, 

Jlartth to lepNaHr, 19146 to lfi9 

l.p.gl"n.p giT1f& 1a 1.-- a._ral■, J, i■ & .... l"&p w-1. 1aplt. 
ta b.eJae1, a 11 raage 1.11 lapll, I ta ., .1 tr et ■peos.n.. 

. . . ' . . •. 

ll•gill Jl'eroll .... 1Jano1atll llaek w.-.~ ... orappt. ... 
1.1 

1.w.:, 
18 

e.1 4J,. 
1.w.4 4.-

31 1 

3.,l:; 
,.- 7,3 7.0 

5.3-7.6 ,.9-7.t ,.,-7.4 
-1 10 ' ,.1 7-4 ,., 4.6 a., 10.0 

3.8-6.s '---"·' 1"6-6"2 3.9-5.1 7.&-9.1 7.we-6 
108 ll1 4 J 10 11 

,.e 1.5 ,.a 5.1 10.0 10.8 
i...,..a.s 6.4,,-8.6 ,.2.7.5 -·'-'•4 s.s..i1.e ,.,-12.3 

l20 6 a 4 3 22 

7.0 10., 7.e ,., 12.5 
,.1..a.7 10.6 7.0-7-'4. 6.i,.7.3 9.0-17.0 

Z!l 1 3 9 24 

7.6 8.1 a.2 14.1 
6.3-9.1 7 J.4--1.7 a.a 11.8-16.7 

101 4 1 20 

8Jc, a.3 15.6 
7.5-9.5 .. , 14.i..11., 

I..; 1 9 .. , 
6.9-9.7 

17.4 
1'.4-18.2 

30 7 

,.o 19.0 
a.6-9.a 18.2-19.8 

9 5 
9.5 20.0 ,., 19.2-21.3 

1 5 

,-,Jclv••• 

'4-1 
3.'-5.1 

13 

5.2 
'·'-'•7 

88 ,., 
5.4-7.3 .,. 

7.1 
,.2..a.3 

13 

1.2 
7.G-9.0 

7 

9.4 
9.J.t-9.5 

2 
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netting, were comp\ttecl to be: stadtq crop (tour-,ear average), 41 

po\Ul4a1 and. au•l baneat 'by aqlera (tiw-:,ear a"fttrage), 52 pcnmAa • 

. The amtual creel ot 23,560 tiah •• the result of &a &ftrap angling 

:pJ."ea•ure of 19,400 angler :bnrs a year (aata troa Cbrlatensen, 19,2). 



l - .32 -

Literature Cited 

Christensen, Kenneth E. In Press,. Fishing in several. Michigan lakes 

under exi:erim.ental regula tic,n. Pap. Mich. Acad. Soi., Arts 

and Letters. In Press .• 

Cooper, Gerald P .. , . .md Ob,riateneen, Kenneth E. 19.Sl. Testing new 

fishing .regulations. Jtlebigan Gonserva:tion, 20 (.3) : JS, 18•20. 

Cooper, Ger•ld P. · It:1 Press. Esti.mating fish populationa 1n lfiohigan 

lakes. Trans,. Amer. Fish. Soc., Vol. 81. In Press. 

Orowe, Walter R. In Press. An Analysis of the fish population of Big 

Bear Lake, ot.sego Comty, Mieb.igan. Pap., M:l.eh-. Aoad. Sei., .Arha 

and Letters. In Preaa. · 

Krumholz., Louis A. 194h. A eheok on the fin-clipping method for 

estimating fish populatioas. Pap. Mich. A.cad. Sei.., Ans and 

Letters, 29 (1943) : 281•291. 

Ricker, W:ill:i.am E. 1948. Methods 0£ estimat.ing vital statistics of 

fish popula.t.ions. Ilit.d1ana Univ. Pu.bl., Science Series No. lS., 

pp. l•lOl. 

Schumacher, F. x., and Escbmeyer, R. w. 194.3. The estimate of fim 

population in lakes or ponds. Jour. Tenn. Aca.d. Sci., 18 (3 ) : 

228•249. 

Snedecor, George w. 1948. Statistical methods. The Iowa State College 

Press, Ames. hed., h85 pp. 

Approved by: A. S. Hazzard 

Typed by M. C. Tait 

INSTITUTE FOR FISHERIES RESEARCH 

Gerald P. Cooper 


	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040

