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'1th population e1tblatea, uiBg \rap••• la-. 1-tereoa 

ai'.._.._,...,wre pnoe4w•• wen au av~ 1948, 1949 ancl 1950 

oa Sl1gUloat lake la ·••Jl--• Cnaty ..... hriag 1950 a. rite IAk• 
., 

b. ·traa4 franrff Coat;,;, JU.•hiPJl• tu •• Y•1:'• et two alffts 

3--toet an4 6-..toe'li. !he _·lab aonag•• "" .180 u4 JT5, reap4totiwl7. 

ti. lmp•rta?it tlab q,..i•• wre 'blugill. puapki.ntee4 e-.fiah. 

pllew ,-roh, largeaouth kn, ...,11aou.th •••• 'black erapple. 

BOl"tb.era pike, ,ell• an4 bnwn bull.Ila•, an.4 waraouth. fhe •inl4J 

na lSaitecl w tiah OTer ab inohea in leag-th. 

In tov aepara:te netting period,. 17 .as7 ti1h:!"-pprnblatel7 

Joalt 'bluegilla) W'i.'e •rked by. tin clipping au r•l•ae4, ani 2,991 

of these (17 peroea'b) were reo&ptur•tl.• 



llieiauotive martinga were \UHt4 for tish from two halves et eaoh 

lake. and. reoapture1 were ta.lu1atei acH1ordingl7. !hie 1b01rei a amall 

tenuno7 for market fiah, liberated. at a. common release station near 

the oenter of -the lake, to return to tbtt same halt of the lake a.re 

m&l"bch but the amount ot thi1 "hond.ng11 wa1 llot auttieiot te bftlt

•• the population ••tima.tieae. l)Utinotin JIU'king tor •• greu,1 

•t riation1, aepanted q1te.t1•ll7 ao•or41ng to even a.ncl odd n1aNr1 

h ,ert••• &&Te retura1 wh.lob 1howe4 ao 111&rked ten4-nq ter ti•h to 

retva to ti.it" 110M tnp mt site. 

!be 'thNte 1epan.te e1timatiou d popw.atiou .t lega.1-•i•• ft.ah 

b Sugarloaf IAlce, ocnpute4 1ly the Sohumaeher tJl4 E••••rer torm.111.a, 

P,'N 17,'-8 ti1h tor the tall eatiJU.te of 19,48, a. total ot 15,SJl f11h 

terr the epring ••tbit.w 1n 1949, ant n.111 tiah in the 1prtag of 1950, 

these totals, oorrelat.4 with 'bbe nua'bera of trap net etationa oll wldoh 

the eatimatea were 1'e.sea.-;o, 20 and 40, re1peotivel7--1ugge1t, '7' 

e:ictn.:polaticm., tl'lat the true populAtioa figure la •••thing lei• ilhu 

JO 'l;houeu4. !he awrage e-.putect total tor 'he three .,-.ara wa1 11,452 

fi1b., or 102 fith ana 43.1 powtd.1 per aore. B11d.-t1ona '1" •• lo>m&bel 

tonaula gt.Te total.a Wbioh were generally a little higher tl'lan ..,,. tke 

lob.11D.Uh.er an4 Baohlle7er for.m\lla. rw Fite Ltlre ime eati.m&'Md total 

population na 99,056 fiab. •r 172 fieh of 62.J peunda per aore. 1a 

htb. l&kea the 'blugill •d• up O'ffr halt et -. tetia.la. 

laooru of marked. u.4 umark&a. fish in angler'• ereel• maeii&telJ 

follcnd.ng the 1".p nettbg prorlclecl another baaia tor eat!ma.ting the 

fiab. pep\llatio:aa :la Sugarloaf lake in 1949 ad. 1950. S•h e1tiate1 

wn abcn1t uuble the eatllnatee ased on ,..._net reoaptuna. !be 

reaeon tor th• titterenoe waa no\ 4etend.ne4. 
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ltte•areh ad m&Dgeaeat -. Wa:4 8pot't fiehe:riea haft nao!R4 

th9 •tac• Wbe:re a b.nlHc• et to•l population• ot ti.eh 1• quite 

••••ntial to an7 •S•r atiaulee 1n thi.11 •oienoe. 1•.a. ba.ld:u., otb$i

Mologioa1 rela'tlou. U.f• )d.1tcM••• 1tcokbg tor bttotuotloat, 

net a Nlio p&1iteftl ot regt11l'dmu P,q 'Ne». etu'1e4 u.4/0t" apptie4 

•8 ,_. a.ppU.•U•• •• 'be•••· appatu.._. llhU.• the.-e la •tl11 · .. ~ 

••• fff ..-aea:,oh bl loh1fbJe1tO u.t 'baal• 1S...1ogr, a •~• _, .... 

•i• aut 'lie. cm ,.,u1a tloaa of ·11,a • 
•• t1•14 •t tUk .. , ... ii tneluhat (1) •teeld:a& ter •tatutAi••· 

(2) r.•wi♦t11'e reg'lilatiou., •• (J) vvl••• apptoathea to bil'bt.~• 
,. ·,·.--_, 

-,:r.....,.at b.611il411'1.I popll1a\1on ••ilnl.• Iii t>ul•• thn• ••fM"• .·~ 
- -

tieh ----••t· ~ &'el.attn ... ,~ • ., e.l•h ... ••t ....... ,,, 
b tlw above erur• we ate a,a,~ tr• the uaorlptlw _'-- ._ 

cawm'1taUTe appre&olt--tr• the w...kaow-J.a-general ••1• t. '11.e -••••• 

plu-er-ei.a ........ t'U.11.clari-ert•·· •1•• to 1ati.•ta4teril7 eftl•• 

•baDCe• b. fia)4zg ngulatioaa, th•- ••Wlln11d.oa •d• _. •b•-.u• 
•tocking, or any '1pe of ba'blat im;prtTtllm• ,,. ••' lNt a1:tl• t. 

clt.reot17 e11d.Jaate the total Jlaber et tlab present ln • glffn ••r• 
er •1•• w get u f.ntiNot ••tiate ot •• population tbziougit ,-.1.s.... . 
t&1d,w ONtl ••n••• 

lfbJ.l• the v.N .t the • 1eotr1• 11&.ooket la prmng 1»:val•'ble _ lit. 

poptala:tioa e1taatea on ••••• • no CHapan'ble oel1eotbg tool has 1Nten 

l.e'f'iNi tor lake•• a:D.d pez,haps newr rill be, ••n•lurtng the rel.Attn 

tnaooe1111d.l1 v et lake flab.. In l.uea -· the general prooed.ve · muet 1Je. 



-·-
-.. ot •upping m• t•r a ample whieh will 'ihea give Nl estiaw 

of the whol•• ana: the aovo•• ot ltias ta Wa pl"ocseture 11ut be 

Neogm.ce4 ant appraised. .A. fn 1!.g:a.ttioaat popula tloa eatillatea 

haw beea •• • aall ,-eta· whioh ootlld then n Arab.-4 (loh,...oher 

&ntl ll•••y-er • 19la) 01" po1eou4 (Preua. 1950• r.,.'1811hols, 19ltll,), 

allow.tag a eheok oa tlle aoovae7 •f 14w ••tiatea., ltut a aoe't laba 

tllia ta aot poaa1ble. 

hpulaUoa estitu.ws, by -.· ,.,.r,a metllot of ll&l'k-au.

reeapwre (Rloker., 1948) elaborated. •taeatieally aa l>J' Solmawl 

(19'8) ud 'by Sekmaoaer and Eselme79r (!i. 011;. ), are •~•nt 

u,u aneral •••-• oon41-tions (tiolmr, .!l• e1 t.) ot tiah 'beb.aTior 

amt ti.1tribution. Oil the•• bAnct ea.eh .t tne •ewral aaewaptiou 

•7 be eri'tioal w tti. aeqld.a1Uoa ot nnlta of ewn usable._ • ..._,.. 

• '1te other haa4, th• Taliti'tt ot eaeh aaa-,tion 11 aet al•J'• (b 

taot, it ;.1a.a) o'Wlou tre &Tt.ilabl• Wentat1oa • ha1,1ta ot 1.iJle 

Uttereat apeoi••• ••peotally for t1ah in lab• ef oonat4erable aNa. 

Batimt.'8• •4e • -.11 p-.41., •"'"••ct•ntl7 valne4, J:taTe geae1"&ll7 

be•n ot uable aeowa.e,- (e.g., Sohaaoker au Esolaqer, .!l• .!!!•>• 
!Ile d1ti•al aae-,ti.o:a1 are 'that marke4 ti1h 11ut •••in taetr 

ark, aut noi. tld't'er Ulll'eoorucl. JB.OMJality at a greater rate 'baa u 
unaarke4 ti•h, ant mut be equall7 n■Mptible to •••q•nt noaptun 

aln.g Witll --.rkecl fisb.. the· latter -.u that the :marke4 fiall. -,1; 

lie ti.evibut.ct either at; rand• OYer the lab or in. --..r1eal pro

por-tla uoagi. ', the llDlllU"ket1. population. It the cU.atribution et 

•rke4 tilh is not at randam or proportional. theil the tia.,i'butiea 

et aettblg effort aut be int&neiw &a4 at nna.-.. 



.. J -

le1'era1 queatioaa are ot panaomtt iapoi'tian.oe: (l} Should. tiah 

be U.1NJrate4 at tke nettug sU.e Yb.ere oapt"Utri,. or at ••• ti1ta»:t 

pobtt ti 111Mtn.wd. at the point ot oaptuN;, •r IT a trap net, 

thotal.4 •t 'h l1ler&ted b. frat t4 the aet where :rHaptun wnl4 

• 11ke1J, _. behb.4 1.he -.n_,_n, 1a ahallosr water, n-.pwre 

Yo1ll4 lNt •11ke1Jt (2) Joe1 'the imt1T14•1 fish have l'bt .,. h01lle 

aioke witk a U:lldwt range et normal 1UTau.t'f lt 10, ,r)IAt 1a tll• 

rang• ef ~at, aa4 it 1:lhe· home rdeh.e a --.•eal plwD.Gllleaoat · 

(J) When l.adS:ri.ct•l fish are raow4 tr. a hae Jd.obe to aoae r••• 

t,•t, to the7 'be••• wanaerel"a au are tiler therefore aor• 1Uf09pti1Jle 

to N•apture • iataroeptiag •t• 1;kaa are fish wMoh haw not leea 

cliatubei1 fo wha.t ute:o:t ud. ·aow quiokl.7 4e vaaaph.n:tecl tiah reiNnl 

• a h_. aioMt hun.117 the sip.1fieaaee •f these q•stiGU 1• 

greater 1». large la1-a than la -11 -•• 

1!M preaeat paper 4811 with Vt.p.aet popula tla eatba tea ea 

two IUehlga lake• on 'Wbioh hp&l"im.ental tiahing reg\llatlou bl.ft -..a 
b. effeot (Cooper an.4 Ohri1VJ11n,. 1951). !he ataa have been 1:o 

determine th1t •1" d •• t11h popula'\:toaa tor oapariscm with ime 

total angler•• nwb. ••va•d by onel oen••• • oaloulate 1lhe a.oat 

e't slU"V'i,-al tr. plantings of hatoheey aallaouth ••• tlngerling1 

(m.arke4 by ti• oltpping},. ani to stud.7 the habits amt cliatributioa 

ot fiaheia which are a1plti.4Ja:at in the aesumptiona et th8 -.rk-u4. 

reoapture pr•edure. 

Suprloat tue 

Ilda lake 11 leoa.1NJi near Waterloo. in lfashtena:w Ce'lll'lt,r,. in 

gJ-affl urataea. the l&k• •• mapped. in 19!.4 \,ya epeoial field pu't.J'. 

aftJldiag on. a grid. patte:l"n thr'ougb the 1... the area 1• 180 ••re•• 



---
Kott et •• lab i• mdtor.m.17 shall•, lNittween I and. ; t••• deep. 

A ••'17 .,.ll •rea 11 ner lQ feet, u.4 tle •s•• t•p'th is 2G feet 

{ftF• l} • .A.t•tio wgtw.U. 11 a.buub.nt. .o-nr •••t fJI the ia. • 

... pt 1d."1dn the l.Woot --~-v. !he ti1h pepulatia. 11 9.Ptftl 

of , ...... ..., tiohipa la••• in•l'dtng n61-'tl\er• pl•• J.ugaoutll 1-••• 
'bl•gill, p•pld.naee4 •tmti•h, •m•••• bluk •rapp1e, ,-11w penh• 

Jell• u.4 .~ lNl.lb.ea.da, 'b.-tia, e4 Nftr&l f--.ge eptoiea. WI.th 

&1Mnt1i 80 eottag•• cm the lall.'4J· ad pubU.o a.e••••• t'i1hing bl'tient11f' la 

••• M&TJ'. 

hpula'ti.a ••'1:mate1 • $1aprloat !Ab ..-.r-e aade lty -wap •~ 

in the fall ot 1'148 (Oowl>er 10..._..,,,._. llt,), ta tM ~ of J.'4, 

(April 2....., 21), t.ad :1n th.e. 1pring of 19SQ (April lf-lune 1). t)le 

••!8Ml wap ae'tt ,... et w. •h•• • J-loot. aa4 6-1001;. I• J-ftlrt 

•' •• of aucl• pet J' : J' : 6•, 2.1 ... .n. 'ring• am.4 hN.na, 100-ft. 

lead, 2 1;m• u4 J• eve\ohM ••k, #12 .._ ff threat ·•·b.e 1nd.sutJ 

the 6-tt.. Mi; 11i t:1t ·••ltle pot ,. : 4t 2e J.6t. IG.tt. wua.gt aal ..... 

151-ft. l♦aa., 2 1/2", 31 , and 1'." ••h (baek ,oil. frat pert, •4 1-l.

n•»-•ti.•ely). f1J u.4 flt tJutea4 ••tu ws.n.. <••• trow. 1950, f•• 
a-11..- aeta.) tu net• .. .,. t111tea at JO ••tio•• t.n 1,wa. to tit 

1949. aa4,1-,o la 1950• for •xpvimena1 Jlill'I••• ti\e 1tatlen• ,,.re 

gz"Q'l)ed.• Ad nl•&s•d fish ,,..N •rk•i '1ft'e"a1ll711 aooording te ·• 

balwa ot th• lake (♦aat ad west). .All fish Wl'9 releaae<J. at a oeailral 

aw.tion. !he 41.•tril,ution of utlib.g atatiou ner the lake•• 
.,Ji' 

a71,..ti•• ud 4es1gaet to give unitont 4tatrilNUon •t mii'ibg •ffort,. 

wi:bh the llllllller trap mts tialdng in thallOlrer water. !he pa:ttern• 

d net atationa 1n 1948 and 1949 were ailn.Uu w that ap1oye4 111 

19;o (ahowll :bl PiglU"e 1). with tflffer atatioaa _,.. nuly 1oa.'t'Mrecl. 
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fta :,raeive •• 'to fish a •ta\ a given station over three 

night•• a.4 ·to lift the net• ul· pr••• aa releaae the tub. eaok 

aoraiag. Atw.- a tbr•-at ••'• the net•• aowct to a new 1'bt.tioa. 

the eta t1on1 (....-..re4 Sa Figure 1) wer• f!11Jw4 in !WlNrlnl ercter • 

wtta uta of· eaeh tin fialllig •oneUJTeDtly 1n the two h&lws or the 

lake. a1.U7 111.th. •1x aeta la ••tbmou operatioa. In 194', the 

prooe4ure •• to tub. a •-.pl•te row •t ~ 30 atatioae, t•ll-4 

'by twe Wffka ot Ofttiauua :ae-bi;ing a.t 8 e1sat10JltJ 1n 1949. two oa,l•te 

roaia wre made ot thtt eiatiou tor 3-t'l'I• vap nets and. to• oeaplete 

r••d• were ate ot the 6-tt.. va,,....t ••tl•••• h 19;0, the 1949 

proo.4ure •• tollowd. ter the 21 1tatiou •••n4 :J, to S, after 

which cm.e rotm.4 •• •• of ,tationt a•lteni 6 to 10. Ille c••nl 

prooect.-., itte»., •• to tith ••veral aeta oa a qatemaiuo aeb.e4ule a.t 

11.Ulllel"ftl ttaid.oa1 eeztthuou.slt tor tour to sis •elts, mt.rldng ·a.a 

fld.1 lab 11 located. in &rand !nTerae aml. lalll:a.aka •ou:td.et. It 

na -.ppei by a •i-•ial field party 1n 19J7. !)w. are& is 575 aon11 

the ••ilma 4ep'tJl. SS tee'ls. throughout 67 peneat et the l.&D area. 

the •ter 11 1••• than 20 feet deep. Sulrmergeci aquatic plants are 

generall7 abundaat out to a tlepth ot 15 feet. !he tiah popw.a tic 

inel'Wle1 the yellow peroh. bl•gill, pumpkiaaeed almtiah, aezothern pilte, 

larga.outh l>aaa. aalla.ou'th baas, rou M■s, 'black orappie, walle,e, aa4 

bullhead,, liated geaerally 1n er4er et taportaaoe to aagling. !here 

are about 80 oottagea, on the lalte, and tiahing is of aodera te mteui tJ. 

For 1;Jle popw.atiea estim.ate, trap net,, J,.tt. and 6-tt., were 

fisbed, tr• Jae 16 to July 19, 1950, at 60 atationa (numbered 11 t. 70), 

Mltl.J looated. la water lees tlwl 20 feet deep. the etation• were 



_,_ 

4!:n.a.a eq-.llf let.••• •••-t a.a41re111 halT•• ot ti. lalt•• ui ♦qwt.U7, 

•••oa«ar11, ·1r.r· t\ft.t'tera. lfifling, ~•• fi&hf• per ,-.tla, •• 

q1teatuea. startilig .S,j at• t.t ••ti•• maltcwe4 11. a1. 31~ 41, 

51, nt 61. tolI•l "7 aO'f'blg·tM •••·to ataiioat bi the a .... s., 
(12.21.32) • ••• The nsul t •• that & ~• •• •• 'Wing fillteti 

ooatin.tlfttlJ ta •••h q11&rter of tile 1•• an~ a, J.,tt •. a•t ~-t~J.F 

S.. euk half.· lepara• rel•••• ••,•¥l:•·'wert ••• tot the two .-1w1 

of the lake. <••• ft.av• ·~· -

....... 
Ca· 'be1ilt Sugarloaf &net 'li,te laba, ttu. Yere -.r:W4 bJ" fi». 

oUJPUI l>etore nl•a••• atng a 4ittereat fl.a to'#' ••h half ot th• 

lak• ut terr eMh ,..,.. h.ptoe aai NOO"ff!'1 noo~ bol\1.ti.Dc '1,e 

of aarkhg •n Jtept ae,ant.17 tor "* 1tatioa. -.-.,,-., wen 

agaia · vu.,porw4 te the nt1-••• natlo:a. IMN 1• no ••l• fer 

kU.e'ri.ng t)Jat tu ttepuratloa Yow.4 bl'Mrf♦N tivbg tile 1urt· 1Jlae 

'bbat eaoh ••clJ' na ta pnan••· Zn adti.tioa to• ••'"1D& reoerta, 

~ ftel4 ,arv regularl7 aadut the la.ke avtue aact. ahoi"ellu t• 

a :reoor4 et eelJl tith (-..b4 •••) whi•h ldght bl.ve 'hen killed. lt7 

a.ettiag opera:UOJlsJ aa4 an la1-a•1w oreel oeuue gave dall7 figVej 

on the reaOftl t,y angler• ot maraa aact _.rke4 fillh. !lie • wclJ it 

•oaoerned nth pike lai-ger th~ 14 in•hes tn length ad ether apeoie, 

over, .:1.mhe,1 amaller t1ah were •ken UO(llaiWJ \7 ~ mp •t•• ... ._ 
!1'e total ••lier ef ti•h arked. aa4 releaaet (fable 1) ta the 

four p•pw.aUon nuUea •• 11aS81J the tote.1 ot neaptv•• •• 1,.991 

• 17 pereeat (la\le 1). '1te reeovery fig\lft 11 a. little malead.bg 
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fable 1.-.. Jt•bera et ttsh mar:Utl an« released <•> ea nabera ree-.ptv•a (m) 

· ta tn,-.net poJHtla:td.e •'ttlti••• Sugarlod' alld Fite kaa. 

lfQ\ 
l!e£1oal 1-:U ,11 •... lake 

iii I 1$ 1950 
11d d ft11l 

a • a • .. • .. • 
ll•gill lllJ 1" 254, 1.51 J71'2 717 277J ftl· .. , ... ---~ 
look ••• 67 I )86 1fl1 '11 

.b.'blof~l•• !'!l!••t• 
1\apldn••·' 60 2 ;o, 45 a,a 717 

t.1•• li'1b••-
llaok onppt. 118 '° 119 168 la? 116 "' 15 

•~. !!ee•.iaim• 
JApg--th ... 136 ' 78 8 17• JOI 26 

JJ1•••1teru alu14-• 

l•llao•• ... - - -- - -- - 198 
¥t.oropten• · 4.el-2.•• 

lull)MJacle 409 JJ4 1'9 " 579 J9' t!&t. 93 •t--• ... u •• A. -•\11••--
Wa.lleye ... - - - -- .... Tl 2 

lti&o,t,41.on. 'ri. •• 

Jf Ol"tkera pib 19 IS Ja. 18 1 

··-- 1•1• 

White ..... -- - -- - -- -
Catoet.M o..,erao-1 ......... 41 -- ,u 31 J66 101 -- --
..... !nl. ooronanv.a 

Tell• peroh - - 1 -- 218 1; lJ 1 

Pero• flaTe8Ml'll 

ladln. 80 ' 75 21 153 -- -
.A:aU,. oalft -

tu, 1 9 - 9 - - --
i.11aoate~ ....• , i,. - ;erotuotu, 

All ., •• 1 •• 2188 459 ,eos "' '2·58 1617 ;641 309 
;,~,{, 
Vw• 



··-
lle08.1lN •o.rae ind.iv.tcmal flab •1 haw lieo oouted as reon-ei-1•• •" 

1-a•t; wtoe 1 ••C• • •• lbe 'bla.ok on.ppi• mt4er lugvloat 1.&Jte. 1950, 

in fable 1. 11- 'bluegill tar outa•'bve4 other 1peeies in tott.1 

oe.pta-ea an.a. pw tu gna1ie1t na'Der of reoap,vea. lulUl•«•• \laek 

••n'•• p-,k1nffe4 .-.r10., rook•••• .aa,. larg-..uth ••• wr• ••r 
\teba•t 1p9tie1. A,agl.ag recwb .,.gge1t that \he Jellflfl peroh ta 

IQ un ab1munt 1a the laJttts than. 11 in41oa:tecl \7. 't)ie ae,tu.g r•eorcta, 

an4 1 t ..-a eln-1_. -U.t 1 t l• illtioul t 'to oateh peroh wt th 'Uap neta 

ot .... -·· .,. -··· 

·- Ill N411Vilnltloa 

Where fl.ah were •rad ditferim'17 in the •o bal'fts et Cuguleat 

lab, au tM reoo,reries were tab11llat•c\ •••or4tng17, the anal71ia giTe1 

a reqh m.ea.ave ot· tb.e tencieao7 (•h~•) ot th• f1$h to nttzl"ll to tile 

,art et th$ lab 1rllere ti.rat oaptaN4. leoauee the tistiM'illw al"kbg 

•• ••' app11e4 to each of 'She .n:•ereu •~:ng •t••• ••• d 'IM 

aa•••• to b$ teail'ed. la the 1W7 •• lest. It might h iaterrei 

'ld!at 1dltt 1tia11l111 'll'hioh clireoted. a partinlar fish te hla h .. halt 

et 1M lake•• an UI'&• to r-etura t• hia ol'1ginal m.obt. But tld• 

nee4 :a.et l,e •• neoeasatlly. tor ceaeral nabitat •ontit1ou fllq' ltaft 

lMtn. a taoter. a ,.o\ll.Wiid.ea 1n the (17ateu.tio) pa."9n •t •tiling 

111ill• u.4n.etting dates •Y ban favor•4 reeaptU'9 b ene half of t:IMt 

11.a OTer the other halt. leoown•• la the home halt and. 1n 'ihe 

oppoaite halt ot the lt.ke wr• tia't1'1bute4 rather ne».17 throughout 'lshe 

1"91'&1 weeks ot eaoh netting Jeriod. 

!here •• a. aall, but obriou, tenclenoy tor tiah to be reoapturect 

in.,._ eu.e halt ot the l&b 1rhere first eapturecl an4 multe4, e'ft!l 

th<>llP all ft.ah nre releaeed at. o».e' central station. fhe l2,2lt' ftah 



• u. 

auhd. bl luprloat take (fa.'blf l) in.oldt~ 6,055 ti.ah -.rb4 ta 

the we11i halt a.Di 6,191 ti1h market b the ••Ht halt• Of 2•'81 ft• 

oo.,-er1ea • Svgarloat ( et wld.oh 1.193 were llU'bcl · ta the wtuit · llalt • 

at 1.as, were •rhd hi tbe ••rt). 1.,§90 •r• r•oftNd 1a tM ttu 

lalt ~l"• m.arket, while l,'92 WeN r90ff'81"9d 1a the oppo11te halt. 

1u.Pthe1'mere. tM teadene7 •• oeuiatet for thi two hal•• et. t» 

lab I weat tlah tea4e4 to i-etua to ta ••t ·halt• u4 eaat tiah t. 

the eaat. ta-. of the three p9P1ot•• Whereas 1a 191.S the ten4itnq 

•• tor tt,h tr-. lMth halw1 to 1Mt ·Neaptvect 1n the wat (t&ltle t). 

!he fNponAe...,_e et h~ fish &moll».Wct to 491. OI' 18 ,-ne:o.t ·•t tke 

total. A• a faotor eaubg ld.aa ta the peplllt. 'tla ••1d.atea • 'bhla 

figure of 18 per•ent 8"1111 rather inoOJlfft'tlflltial. eapeeiall.7 'Noaue 

lt •1 haw l»ee:a oal.7 partly an ezpreaslon of hoaing 'io the w1gba1 

•tid.rlc tl'ie ancl alao 'beeauae tM -.-n1ift pattern d 1Wttbg •l'-• 

would oapene&te aom.nhat tor it. ·o. sigmtioant •cm.oluaioa 11 ..._,_ 

moat: ot ·'the fish retiatrlllutet them.•elvea .,...r the lab generally and. 

did not rebra qlli.okly 1io a heme m.••• 
The S,61.µ. tish mark•d b fit• l&u inolu.te4 2, 72'5 •Jtked in the 

west halt (l.885 a.t ••-n•btre4 atatiaa, 838 at eTen-nunl'bere4 ••ti-..), 

am 2,918 marked b the east halt (1,739 t.t ec1d- and 1,179 at efta

Jl\lllbere4 atationa). !he JO, reoapturea (fable 1) bad the following 

tiatr1'butlon according to the lake halt an4 aeeOl'ting 'io • ......_ ud. o44-

n•bered atatiou, g1Ten as percentages of the n•bers ma:rltecl and (in 

para.tae1e11) the na'ber• of fish reoap'tundr 

weai.eAa (188i) 

·••t-eflll ( 838). 

Baat..Nd (1~9) 

kewven (1179) 

......... , 
2.91 (55) 

2.74 (2J) 

o.,a ( 9) 

1.19 (14) 

leoovere4 a1a 
ll'eat-nen Baat-e44 laat-efta 

2.11 (la) e.sa (11) t.1' (3) 

1.07 ( 9) o.48 ( 4) 1.43 (12) 

o.;2 ( 9) 1.78 (31) l.W., (25) 

0.93 (11) 2.12 (es) a.29 (27) 



ft.l)l• 2......-1111• ot r•oapturea ·or· mt.tkei ti.sh bf Sugarloaf Lt.D aoo~ -, 

wlietker r•oo'ftl'J we.a S.n ••• (I} or opposite· (0) .half aa wit.ere origt.,lly 

_,.i.a.. lfa.'Nr• of flab. market are giwn in !a'bl• 1. 

-:' 

ltalf el l!!i! 1!!;2 1220 ' !ota:la. 

nat of fieh 
ltlke I G s 0 a 0 a 0: •re .... 

ll•gill •.. , IJ ' 14 116 18J J.6o tit Ill 

Bait s 13 11 ,1 137 137 JIJ 201 

ltookk■a •.. , - 2 3 l 11 27 21 ,.·30 

Jaei; - l I a _,, 11 i.., tao 

Puapld.uM4 ...... 1 -- ~ ' 18 a JJ ' Baat 1 - 16 I 19 ' 4' 11 

llaok orap:,1• w.n l& ' .. it ,, 11 132 47 

..... t7 17 11 1tlt. JJ JJ 71 • 
Iarg•outh 'baaa ... , I 1 1 1 21 I 84 4 

kt'b - I 5 l 10 8 1, 11 

hllhea4 •. , lJI • 1; 10 119 111. ·- 1e6 

Bast " i8 19 15 95 $0 150 17J 

fib West - - a a 8 2 10 4 

Ba.at 1 1 .... -- 2 ' :, 7 

W'arJD.011th lfeet - -- 10 10 20 21 JO 31 

.... , -- - ' 5 42 18 48 IJ 

Yellow peroh ···-- -- -- -- -- 2 4 I 4 

Bast - - -- - ' k 5 4 

JnfiB ....... ' - ' 5 18 11 ,o 16 

'It.at -- -- 7 J 10 7 21 10 

Gar West l -- - - - -- 1 --
Bait - -- - -- - - - -

ill apeo1•• \fett 181 ~ 209 117 465 :,as 855 S,8 

Buil 70 112 l;? l.lJ 508 319 135 55l1. --~ 6 Baet 1'1 208 "' 240 97J 6Wt. ]590 1P9I 



L_______~ -· 

_ ,,_ 
Of the JISS fi•h lllt.l'lrel b 'tlhe ttat half • t •44•BlahNd. ••ttPa» 

ii, er t.92 peroini, nre .-oap1nare4 at 1rtu1t.;;Ml 'ttatton,. kl ... or 1.11 

· ,-n•at •t ••~ ata1d.ou, •~d - ~JS flab. •raa at ,,. • ..,..,... 

,tat1oa1 2,, • 2.74 pereent, •r• reoaptur♦cl a.t weat-edd. atatio••• e1o. 

th••• ,tqv•• iuppod' two oon<ilusiou quit, utlnltel)tt. 

(1) 11-h marked t.t Md-~ er • .,..,.,,. •ta.ti.tma 414 ut tel14 

to be reoaptve4 mOl"e trequentl7 at· the. --• tn• •••• aa 1ri'Jen 

•l"k•i.1 •·•htoh •&a• 'ht they tid ut shew a preuauant tenaa7 t. 

re~ en4 be retapturect. e.t their 11ou mt•••• tu noapi;'ve ftpna 

'll'hioh are 11ga1fi .. nt io b :pout ta CJ.•••• are al.J tho• tor · · 

noaptvei ta the ._. ult of ·iM lake wlu•r• llU'D4 e4 rel•aee4. ftua 

b the al>OTe ialNlatlon th.ere are four pair• of •• width ahouli 1Nt 

0G1144t.-.4 at toll••• 

" 
' 31 

17 

eno•i-
41 
2J 

15 

25 

IH.tt•nM• 

+14 
.14 ., 
+I 

tt. tiah J'&inu••a. more trequ:a~lJ t• 1m.e ffJi••* •• tion•• 

(2) tblt ti.eh,...,.. r•oapinzn4 a.ppr~t•11 '\wift •• freqtlft'tly 

Sn the .... alt ot the lake where marked ad r•l•a■et. 111l1oh •• 'to 

M espeotet 1». 'ri.ew ot the tact that two ff■peo-M.w l"elease atationa 

wen ued. for the two balTes of 1Jhe lab aldng recapture m.oi-e ltklll7 

ta 1;he um.e bl.11. lhie oonelueie is ao olrricu ia the pHOe41aC 



---
tietuee betna. Nleaae etaid.ons and dtes ot reoap'f;ve • wi "lsh W. 

lie& that the proH'b1Uty fJf reeaptve m.uat 'be a nmttion et~ 

tieilalloe whieh aut 'De tn:nletl to th• retaptm-e site. • When the 

awrage tiatar:uses in haclredtha · · et a mile between 'bhe release 

a-.tiona alld nettillg lites (as •od.i"ft4tti), aa ••aeured on the •P• 
&re ultipUecl bf the eNTeapon41n& figures on peren.tage .t reoapimre 

tor all 1,eoi••• tM resulting dietanns &n4 migra.Uoa bltesea are 

•'btatnei t.l l'•l l-ilt 

8\11)3!!t ,.._ lo .,.tioa1 
Weat-o«A W.st-ewa laat.e44 llaa"-"9a 

Awrage U•tu.o•• lfeat n1ea .. 30 32 68 " .... , ... 1 .... '8 " 30 28 

ta.gn.id.on u,_., ·••"'-o44 88 70 39 11 

••t-ew• • 34 J3 91t. ·-~ 35 ~ '' 40 
laat-ewa 81 64 "-t. 6J,. 

the abtenoe ot a haing '8mleno7 tor eftn- er o44-ma1Mre4 atationa :la 

again apparent iJl these •eorrecttd.• tigurea. fh.• eight !ndes tiguna 

wJd.oh repNsent neap1rar'e 1n the b.onle halt •7 1'e o-.pare4 •ti•'ti

••117 wtth the on••ing eight ftluta1 

Oppoaite1 

.,_, .lJ Jl&.. SJ. 40. 64, 6q. 

,,. 3'. 11. 'k, 39, 11. "' 9lt, 

•t litf'el'enoe 11 oaly 70 peroent. We oonelu4e then tha 't tlw tencleu7 

tor tiah to ee reoaptve4 more frequently in their ham.e balt of ttMt 

lalce -.s aoatl7 a tunotion et 41.s•noe to the nets, not a •i;t;er et 



. . .. , 

foa111& of leJt-..•IMI' ui •••hae1ff (1-:,J·q1 b 1Hi1s b•---• 
,... n,-.te4 _, thtLt et ••maa•l. (t,JS). Oi&lf ••"-•• 19 • 

loan ,_..la (pmnllf' MlllitWJaal 1.._. fihim bF 11.e' 1af5hr) J.., 

0111ea here. ,-, ... uou -•• .a. rot ... ap,•t•• ••..-11ei, 
(•••...., ........ flt 11h apjflee tlttn-..•• s:a·~te of: tff_..rt)• 

. . 

••me - --ti• t...U tw ............. , .... ,. ... ot -~~ .· ... N \ . 

.. ,Ulatt.• • - .... ••,iiiiii· · ·-----· ... R ..... """"". · ...... £1iiiiiii•ililiiilll> .... J .............. 
. •• •·<->· 

U; 1dd:O ..... tolltirlilg •r• utlr ••1•• .1 ,. the ..._,. of aarlatl 

tt•Ja ............. ,.11 tilt 8111i1\Jer. d tdillarW fill. ·•"'~- at S l• 
'- an-...b:~t,q total . .,.,. er· ..... •.·t11ll _..,_.a w 1- aliw 

1a 'tha·· 1.-·a• 'tile 'IN--ifti•of a·fdtiftld dq'. th•,! aee•Ul&wt 

1tT "1lil acta.1.tloa of anl7•midke& fl.4 uut··._. n.'IJ--•~oa:.t mu:nt 
ftlll ••-- ,._ 1me ialw 'bJ DC11ri&' 81' Cttk• 11orial!flt• (ftg-.• 

'RN 6\W.♦i bJ • ...... ftf· ogling a4 \y ~•II.Oil -, 1-t lab 

t• _,_ll1f'•l 1'anu.o•• ··IU'.ttl .__,,. .... , .,_.., ·ealellla.W \7' '._.' 
aMit4.••1 t•111• gina ltt ,...,._. a-4;1,B.._,w (a. .,,.). , 

Am.oBJ 'llw --,11W total•: ....... ,J tltf ·1t1uegill l,M ..,, lbil 

flt 1J•ie1; •aJdng up mer• ..__ ,0 ,_..., • .i tlut poplil:at:Lon• .t· th• 
I 

u4 1m&11-o'dll. k••• ·Hllhe&la, ani ...,.__. wre &th# ta,Gr•at 

,,.ol•••. Qte.re ls a plleral ••~~•· la ~b,e lake11 of JlOJt-pl'e4tiMou 

flab. d .. l .. • •1••• ·the ~. ~»u-•t• eaidat.J•• of wtal popula.1d.oa 

fol"illlPl'l-., J.a1- w:ere15.5J'1. 17,;'4,u.tl 22.1781 u4the~• &ffftCd 

18-45& fish or l.02 tiah ot i..J.•~ ,eua:a..., Jff' aor«. lb• t~• es.t,haate1 

1t'ff'9 ••n:•11.ted •l-.el7 with· tlie ambetta et trap.ae't atatloaa ea whloh 



. ; ' 

table , • ..,.,tS.-'tes ltJ ·the BeJt..,oMr uct ltthni.eye, fon,.ula, · . .,r·· 1ep1◄~ ·11ah 

ta Sugarloaf lake (let ""•) ema Fit♦ Ian ('15 a.ens) isl lield.gaa, 1Nt.ae6 • .._,_., 

f'8ftpt't1N1. 

·s!,1!£1-.t ·~ ftf•.W. 
11!!! l,Jt! 111! tJwe.-par _.?!:28. 

' 
l!J! 

lpeea.W ........ --•r .. " .. .. ... ,. 1;1,.;...,.. lta1Mtr · Lh./Mff 

Bluegill 12.494 11,'41 Jlt.,012 12,715 18.6 5',tn a,., 
Book baH 971 2JI vn ~·~ 1.4 lt,.&qS 2.0 

1-pki.ueecl 11, NJ ., arr 1., 14,186 ,., 
llaok onppi♦ SU Jta 126 JlJ 0.1 1J,67J u., 
J.a.rg•nth. .... 1,718 '"' 51.8 861 6.6 1,789 4.0 
halluuth .... - -- --- - -- 7,2~ 12.5 

1'11lkea4a '43 174 '9t '" .. , ~. o., 
lonllen pike 80 119 271 1'7 1.9 ..... ----
lfhi'k IUODI' ...... - -- --- - 164 1.1 ........ - 1,430 a.,,a, 1,27; t.J - --
Tell• peroh -- --- 1,615 5J8 0.7 - --
lmrtia 478 18) 4J3 J'S 1.0 --- --
hr• 71 - ...... a, o.; ----- --
fat;ala 17,648 1J,S,1 12,178 taak52 LJ.l 99,056 61.J 

'f too tn reoaptures ot •lle,es tor an enifflate1 aa.e for pike, Wal'JI01lth, pereh u.d gar1 

1a oertain inetan••. 



•• ••"-tf• •~" ••4-,.--17, ••• Jo,-., 1-, r,.,,-nJ.~17. ~ 
- . ~:--,.' . 

·lf• .... ,,1a~•••'. •• •c•t •♦--luwf ,-.1r 1au .... ,.,a34-..-11cw. 
•• •-.tldna.· •l••• t•, Jl~OOI ffalu lh.11 Jtn•--•t.• ·wnll meu 1d&at • . ' f . ·, . , ..•. , ' 

-. ••~•• -••• ()Jl··the 2..-.r••l>•r•··ot·1ta:il♦u were la••~ 
· <•-••---wt) bl -.._ ·.-. .. •tt••t1w -ri•t«-": ot the . tnp-ao:l-. •••t•• . 
ti.4. ao, •eaplet:•J.T ..,..1,a,. , .la~' 'tld• tkt1-,b't •• ••P •~• 

it th& •• ·•t •ap, iMna at -.. n'he · w ,. , . ..., .i:J..S ..-., ,..,. *'-

siatloa gaw .... •••taatto• d SO 1Je JO ·pft'Nat, the torNHtt •••• · 

et 'bh4t w.,-..t tt.•14 wnl.4 'N ••tblaW at a'bout ·J .. ru. l'nihaly 

--• 1• ••h .-, ..... b tlie prewcliag Wlcmgllts. tu i4•. 111ta• 

•••• ••ttmatt.ou • B\lgarleat wn eonaiun'bly b ..... ., 'beuu• ot 

the •♦ttff'1ff ftelt• t••tloa. t••• ooapa'bll)J.• witll ti. fttult1 

d ualpi,1 .t ,. • ..,,,.... Neol"4•f tor• it arite411•h were reti•• 

trllntW .,,_ ruAa o•• 1u. loe, s. ••• , u'b 1111.4\117 •-••w••• wtiaf.a 
. '1'a,-aet •ttel,_.,• •• d4'pee d .._1 ...,.._. •'114 ••t M a .. 1'1'5.ffl, 

. . . 

tM'UI"• De ualpil of t'eo&ptve1 O.it.4 &Mff·shalfe.t thl,1; a 11~b1g• .··.· 

te._7 ot -.rbt ftah •• u1; •• 18 ,-._, tor lvgarl..t Jaklt • 

··.,..h. 1•11 · thaa 1-t tor n,e ·:i.ir.. · a_.. ... , ••. to• • expiu.1Floa. d' 
. . ·.• . . . 

the ftrlatioa Ill lugarl•f ••ti.•ttl•• '11M peeeibilt,'1•• that a aoo•• · 
lattoa ot as.nor _,..s.eata1 enora aft 1a'f81ff4 ant ,hat irll.r• aq 

haw n• ••• &mt.al tl••'-tion ill --•• d ftah pnaent. 

lh• total populatloa ♦t n.t• Ju•• fJt 99~056 ft•h., ••· 

equi ftlent w · 172 tleh or 62.J poud1 per aore. 

81JaJ14&1'4 error, ot '118 .-pu.w4 populatloa •sttm.a"81 tor 

SupJ."loat' J.,aM·' were gea•all7 abo•t ; to 8 ,-Hat for th• 12 lo lit. 

1aouan« ,1iaep.lle au :rr. 10 to o'ffl' 50 perou:t; tor ,peeiea a•'berilig 

l••• than a .. \taaclJ ·aaa the error pe:to!Jlt&ges wre timila:r ta tlw 

J.arg• population estimate• tor fite take. i'or the geaera.l applhatlou 

wld.oh aighis ·'be •• of these pop-1at1• eatiatea, 1ib.1 errora appeasa iJe 

1te et t.nooaaequen:\ial api t... 



B1timawa fi'om angling reeo:r4a 

Another appr•eh ute4 in computing to1-l population• lnvolff4 

oreel oeuua reoorcls 1.nterprewd. in ••~Uoawith the noortl.1 ea 

aam4 fteh b. the lake. All bwnsift eenaua • luge.rlu.t ·lake •• 

1a opera Uon. tlving lllhioh appronmatel7 14 peroent ot all angling 

•• recera..4. Jo. 1949 al 1950, tor ._ •• oouNnin four-wMk 

perlo4a tllaedJ.atelt tollowbg the \rap netting am marJdng, 1Jh.e oenns 

oler:t reooNe4 aariced. u4 18i11U"ll:et ft•h. aeparatel7. hnerall7• -. 

uglera f11he4 tor '1M tpeei•• whiu. nre of •o•••• ill the vap 

•tid.ng. the a•ltera ot markt4 tiell Whioh were pr••--« to be prefflt'b 

·&114 &liw 1Ja the lan at the wnnt.mttoJt. et trap netttag, an4 tu 

onel ••neua reooru, tor species most 0-.al.7 take 1q ugl~, u-e 

giT8Jl bl !•U• 4. 1M tigvea appe-.r to 'be e1pectiall7 good. tor the bluegill, 

U4 ta.ii" tor the pum.pJciueed. ad largeaouth. Data fer the bluegill 

ahow a. rather ·tefimte aeoreaae in ratio of mar1M4 'ie 'tmll.8.rkei filh 

ner the th.zoee teUP•week pePio4e, but such a 'tread 1• not o lwioua tor 

other apeoies. 1a this .hatanoe the eatia tes were macte 'by a tirMt

proporiion fol"llul& in a single eomputa:tton fer eaoh apeoi••• 

'lhe estimates baaed a ••n•u t1gure1, for hluegille, thow vari

ation upending upon nether noo.-da tor only the ttrat 4 weaka are 

used as ••pared. to reoorda tor the 12 weeks. fhe de.-eaae in rela.tiff 

mnbera of lllU'ked 'bluegill• in the oreel reoords •7 haw 'Ileen n 

expression ct greater m.ortality et the marked bluegill• or the result o-1 

reol'Uitment ti's grorih., or boUl. the lesser (earlier) tigures shoul4 

be more oomparable with the trap.net estistes. The oreel estimate■ an 

about double the trap-net es1dm.ates. rather oonainently for all ape•i••• 

Th• grand totals tor all speoies in 1949 an4 1950 are arO\Ulll 35 and. 45 

thousand as oampared to 15 and 20 thousam. !he reaeon for the tittennoe 



---- ---

t, 

talde lt....,..rked and UDm&tkui 'ftl'h bl 'UCl*•' •'riela follawing trap :nettug. 

au reaul-tu\ eetltp.tes ot ftth populations. for ••l•oted. •pe•t••• 

Tear Periou t•llowb; n•ii!1!'C Jfarbcl ·---· ... , -... Fb'•' tow -...-. .-.n,,e,.,..... fieh ftrat two .,.., .. fa lake 
Jfarb4 -....rad. •rt.4 ..... , ,ertea peiaied.a 

-Bluegill 1" .... 1, 236 a,23' 25,610 as,130 

Papldaaee4 ~ .. ;"! ' ..,, ... , - J rt 25' 5.030 4,2IO 

l.oolc -·· a ,17 l 11 61 880 'JG 

.ml 
ll•g111 12, 58S ·16 ,,_. J,50f 19.910 !J,759 

Ptnpktaeee4 12 79 14. ll6 ea 1,680 1,970 

lleok ...... I 4J ' 63 JH s,s,o 6,lJO 

largemouth. ••• 4 14 1, l!fl 17J ,.,1e 2,170 

Jullkeu 1 8 8 20 STl 5,140 2.JSo 

lraraoutb 3 16 ' ,a "' :,.sao J,S80 

lowfm 1 lJ 4 !ti 141 2,070 1,780 



,. 

11 .*•" t.ppU'ell'II. JloNl1t,, _...nttaa.t. DI blaa· la ·--,lb.g &N 

,oaailt111U••• Gae argaeat #QJtOS"tin& ·t» eatimate• ·trom •Pol c1a-. 
.11. that the ••1tuaatioa of •"bg am angling 11 -.OHtt•Ilf -.· 

1-tter pNOelwe, ltHauee \he 02te a\hoct fd ♦olleoting avoi«• ,_. 

of th• souree1 et 'bias et th• otket'• 

..... i..,..._ 
lfaaf 1n4i:ri.4•l• b the lii•ti~• haw Mde lmpQPtaai; ••trt.-

htlont ._ W1 •1v.4J• flw tleld. part;y m•ber• lul-1•41\., C • 

........ , ••• Oluldgt, •• P • .,.,.., ..... Pano••· L •• P.l'olbek, 

I. P. Sid.•---•- 1>. J', a...1 .uut ll, I. VOJl4e\t. ·• ,..,_. alee 

0011 .. w u.4 • ...,.1 • ..i the ··••l HUUI ........ , ....... io ...... 

and 1. E. ObrilWllld &ml a • •• , ..... ·••11wcl b. ·-···-·· 

lh4t la'IMt ...., B • .PJ-eaor•• '"'• ••tn:ntea aah s.a pl••l•1 • 

npenllioa. lb-• .A., I• laasatrd Ml •«-. a•eNU llelpt,al lvggeatlaa. 

,_ -- ~ 

Lt.'ka'ttve ottell 

looper, tera14 P., and r.imeth I, ftri•'•••• 
19,1. featug ·•• tiabiq l"egula\1one. JU.ehiga:n. Oo:n.aerfttioa, 

Tol. 20, J'o• J., Plh 15,18-20, 

erow., Walter•• 

1950. Oontwuotioa u.cl ute of -...11 ""-P •••• hog. ftah. 

Chtl'Wia't, 'Vol. 12, Vo. 4, PP• 185-191. 

fre&, a.JBOld. .le 

1950. rtah popula"io:n. estimate• in nail ponAa using the 

marlclng &l14 noonry te•ludque. Ion State Coll. lov. 

Soi., Tole 24. l'o. 4. PP• J6J.Jaa.,. 



~ols. Louis 4. 

1944., A obeok on thi,, fin-oU,pping method to,: estimating 

fish popula:tdoas. Pap. JU.oh. Aoa4. Sci•• Arts and. 

Lett., "fol. 29 (194,J), PP• 281-291• 

lti.olQtr, lfilliaa •• 

19,q.S. aethocl• flt es'btmatinc 'Vi •l atatistio• et fish 

populations. n:uu,&na 'fniy. Pu.bl.• Se:I.. Ser. ••• 15, 

lOlpp. 

lahnt.'bel., Zoe tail.J 
19;1. Bsid.111at10». ot i;ot&l tish population of a lake. •• 

Kath. Jl•thlJ, "fol. S5, lo. •• PP• '48-352• 

Sehua&OM1". r. x. II ant a. •• Bsohm.e,er, 

191t.J• liw estimate ot tiah population in laket or pon4•• 

Jow. !emi. Aoad. 101 .... Tol. 18, ••• J., PP• 22~9• 

Approved by A. s. Hazzard 

Type a. by B. ii.. Lowe 11 

DIBTITUTE FOR FIS:S:SRIES RESEARCH 

Gerald P. Cooper 


