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SAIPLDO ,aomns D !D JQCDWI CltllL CIDIII 

1iMl oll""'lw• of thll -~· ... 1me cntt.cal. N.-ln of eaaplhe 

•t.h04• WNNI. to olaW.h. ••"°°"'la tM Kteblpa lnteaalve Cnei. 

~. &114 the 4ewndae.ttoa or~ tor: .... ..._., v,.- PNCf.alon 

ot en1mate• of -. c&tdl ot ttth ,er •lt. ot etton, ttw to.i tlu• 

lq: t.n.te-t'\1, ._ the total •tell. Accna8.te -4. ettt•t•nt eaapli.Da 

•~ -. n.ed.e4 NC&UH tbl Inteutw Creel CeU1ilNI ccmlucW. on 

tfft wat.en ~· allalil tor ft.sh ..,....at poliat•• whS.Ch affect 

..,- lalw• * ..... 111 tu state. 

1'be fta-1.ta ot t.n.:1ee11.w crMl null•• of tNo lNea ill .~ 

Mteh1s• are ,neeatet. 1ft th.la 11.u1y. lacl.ud.e& ar,e ruori.a covertng 

all a»aler acttri\y (221~ anpJZ"S) a leai.' ta'ie Sa lfft-1 am }MIJ'tlal 

cen•• ftCOl't.s obt,atae4 tl1Nugh • --,it.Ba ~ 1n \he ,._.. ·1,a.7· 

~ lt,2. Jlnlt Lake ta a -11 l&H b lit~ Co•'7• Siailv ncONII 

an Pft•a'tetl tor~•• fNa a Udl Ctln•• ot hn'il&c Latri!, etch 

ta a JJrrae, ~ ft.a.a. 1Ne h ·Ot.klaet Co•t1 <• eetillaw4 401000 

•ngJ.ar• t1ne4 oa "1'1.t• l•• 4\lrina tM •~r •••• ot l~). 

The .. i"ltCONA _.,. •xaadad ff# to.f_..tf.Oll al:tout the VVUblUty 

ot catoa-,er~ ata, atl4. ot •ngln- • boe.t-oouat data, \0 

.._l'ldlle ihe __,,_ •t•• Nq.ldrecl. ad. '° OQDRl'UCt dftc1en'I Hbe4ulea 

t• ~i-. ~ ... ,... on a 1&11.Plhl ,-.,... lo...-ee• of 'b1N aa4 

tactor,a ettec-t1.q ••rt•ntal 4.eatll\ are t.4ntU1e4 •nA 41a0\lln4. 

De atttctenc7 of ••tiuttag the •~ cawn. ptr hOU' ,er uglv and 

the •vei-age auaber ot 'beau ,er l\QW by n114M .._llnl l• coatpered. 



1'tth \be •tttct..ac1 e'bta!M4 by •--tttte4 nud.oa .-aplins Wf.Ut opt1111a. 

&11ooa~loa. TM ettect• d ...,ltng tr. aon-nona.1 4ta~1buttou _.. 

al.N 4t•otecl. Nttuu tw cod>ln.tna aata al14 t• coaput.tna ccmft4eue 

ltatu f,a eat1111lte• ot wtal AJIClff holWfl &a4 to't&l. catob of tiah ee 

l'fft...,, w tbe JNCt.11• aot\W;U, atv.tne4 tor~- tlltntf.tle• lo 

-- --- et •re,n•ntatl'fe- 1au ,. JNMatd • 

. &tWnl c~l•loa1 P4 ~tf.on1 M4ft 111. thu stllllf an; 

(1) · ._ ·aaetbol of atr.a,ttt.M randoa ...,11q, ritb. &Uoeat1cm of ·tne 

••• •tton 8IIOGS a.a,- aeedtna to tbe ..,_t. ot ttaJdq an4 the 

•PM O'l ,-t..1,11.t.t7 ot catch-per-hoV ar.4 'bCrlllt-ccnmt tata, u ,.... 

effletent tl:laa the •tho& la Vhtch 6tlual eeu• effort 1• ctven to e-.ch 

. tne ot 4q. 

(I) flW ilUlll>ff ot ~ ~'h -.4e in a eebe4..a.. tbat i.Qelud.e• tbne 

1-lt-clap ••• ,.., s.• --.u,y atequate rw Httats.nc the•• catch 

Jff boV in tile •-• MUOil but tMdeq,•te 'le ~ se•Od• 

(J) 'flw poeNe'\ enlllatea b tel'U ot coatf.c1enee 11.tllta ot tbe· IIIQll were 

.._tnd. f'ol" 'boat eOWlta, aD1 tt t.e lJNYbably in thH ·area tha't tu 

..,.•••t ~to 1n the f.!lteulw ceuu caa be made. 

(4) 'ftae non .. ~1tt1 ot tiawibutiou ot catch data •1' be t,nore4 in 

eO&QUt••• or Mhl beeawle- ...,ie •'-•" are J.a.rse but ahoul.4 be con­

al&fte4 Wbea eett••• of var1-. b4 atatemntll fd the p,ro'batd.ltty or 

.... u"" .a.. 
(S) Method• tor COllputing ••t,-tee of the average catch ,er· hour per 

aagler noull tulud.e 'fl'OYU1• for wip:ttq --1•• accori.t.ag <to 

tiahtbl lnt~nist tT. 
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!be N~ faaalW hmttn-.. MeGIPlillbed nlle the •~ 

.., -,1o7M • • 8"4a• fellow 'bf tr. Juti'W.'ta tor ft~• 

.. ..._ ot • ~ .O.,.tlltrlt ot ~l.oa. Qeuuoua n--
\ii 

Gt.al 1114 a1l4 otftee _. 3a1Mn.torf .. 'IIIQlt ~ by tbe lrlnl--• 

anwh1 .... Wfll'Ml"i t.a uall4M • »r. A. a. Ba1wit, »uector.-

,_ 'tlla- .. ua1 opJJ,Ol'titildty ~ w _ooaluct tbt$ "'147, .. to 

DH. -~ P. COCJpll' ..a fnalt f. Booper- tor Cl'tt.ical. fll4vioe • 

.-y pNll)laldl. tr. Drl f. ~, Cb&1.n8a Gr the ~nt of 

,,....., $ObeOl ot lat.val Beaovcff~ -- .., llltlphl ..... u .. 
M4 p-...l.J' fl'Orild tbe w fill Ma ~ lll>IVy. TM ~l 

~- ,ecori• t&N4 in W• stUll.y ..,.. fNII Z.Ut-.. ftlea. ~he 

wtt.tu• Ulld bl .,. .. --~• WN• _.. ._t1D1" at tne ••~ut.tcal 

Bdewcb. ~ lty Dr. Cecil c. er.tc. •· w1u, .. eri.-.111 

~ .. ftpN• .. prt.a..O, the ~. .lclr.o.ov~ 

1e •i. .. .u.r _.. .. ot tM 4oc\Gr61. ~ttH, w ..... tt1 

tu\ll.'7, ao4 Jutt.t\l\e ._,., tw ..,_nla. M4 alt.tel•• 

it 
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Jl&Q)IJC!%01f 

* 
•nA __,..n. h tact, .-t of tbl ,.-ol,1elll Vhtch ffAfNm• tt..,..tee 

..,_kW• ue ooa•:mect WI.th• ......... -4 iDWl'J"tat.ta or tta­

taa q,.U'J', U tlatat.»a t.• poonr ·'11an upctfl84, lha,i u, tt tM 

1-.ntt.~1 ot ft.lb nfMMl4 aa4 t,be catcm ,- 111ll\ ot ett~"" J.ow, one 

wt·--- ... A•h •'took, tbt ,, ••• ~,, ad easier act.tvtty 

to •Jl etran to uw.nd.ne the ea.-. Vn&llY tb.le ta aecomplbbM, tn 

,...., ~ one or 'llVt ,-,.1.ou t ... ~ _...l ..... C&'kh ••~uttu 

-,. 'bt.oJ.oaleal a.ta ptbend ta a Cl"ffl Gellhl teYeal auu. &boa tl'Mt 

•t• • c-,.lt.loa oft. tt• poplllat.toa ta• lUe aa4 ·the ponton 

of tu ~Uon l"OllOft4 bJ ~- file _.., .... • nclff• an 

••ll.1 ........ ta w_... ot -. catch ot tt.ltll pa vntt ot ft.ataa 

effort, tM total ... ot ttA aat1 \be ...... of ercl,eff sllar1n& 'th'lt 

Clllch, ad. --~ ..,_t ot t1a epeat, ttald111r1. tt CNel a\u41•• 

aN cattcmet. 01V • pertoA 1o111 eno-. '° u.ntU7 nuctvattoua or 

tleh ~:ttcma &n4 wrtat:1ou ln the eaten, tbe eQec\e4 yield w 

auahra can be ••M1'Uahe4. !be----• or t•llllft of ~t 

acttY1tha •r uwa " Jtdp4 • the 'baala ot ret1.lni• to aq)Ars. 

Al~ ... 1 ceianaea •w w n• appl1catt.on ~o lia.lal7' 

PAbl._ the aee4 ettU eXS..u tor tll4t 4ewlopmnt ot acc_..w aa4 

,nct.teal __. of ••ttmatlq thlt rt•l4 bw -«en tampllaa -~. 



tu lUchi&aa ~•tor GOUt:tl'Vnton, ~ lta Iut.ltute tfW 

nat.i.S.•• Ja....-cb, ----• ·tM ftatd.QI ..-itt7 ot cataln 1.&i.e -4 

evnu b:, --• ot aai iawu1w u.1 •••• ,:a. ~ or 'tbt• 

~ 1• to tdeatU, ~• ta tt.hq ncceaa -tbilt-, rqiaJ.t t:raa 
• .., Hshha repl.6\loaa at:t4 otatr ....-n MrlcQ. The ..-1.wri• 

un4 W MUUN fl&lDS tual.1\J' ·ilNt 'GM .-..l"ap catch. per .bQv, the 

,~t• ot aucce•t"1 aaa1en, \bl a,eete• c.,_tttoc ot tbe catch, 

-.Ml the --.1 .._. d fteh oaugb't.. AM1,toaal &ate. cm • and ~, 

• ap&li'ilt.q nccen, ·amt oa t.!le a.\llber of ~ _.. p'tbencl to help 

tn 'tlle •va1\181'tlorl. TM tut MikiN -.r ceuua wn Hlefted u )eb.S 

n:pnen.ta\t• cf t«ch1SM •'"11. TM •sult• ~ law.-tlptt«.1$ on, 

taue lakel Wl.t.lllmCfl t1ah --..•at pollcte• ta tbe e't&te. Thu, 1t. 

u ffNli\tal tMt aocwaw ~too be •~lb fl"OG \b&R l.nlta. 

At ~ tM ytel.4 U etttS.td ft'oa --le• l'ftba:r t~ troa a 

o-,J.eta ._l ceU\18 • 

. la thla .-,..r -- MIIIPJ.lna •tAGA ~ U ~ Mtcld.~ lat.ul<ve 

Cl'R1 Oen•• vtU " 4lec••~ 1"• ~ r4 llS.u tac\lfte4., •• 

ea apprataal -.a. er the ,neut.on o£ etctirlatton obt&S.nn. lpecf.flcall1, 

an .-1.7•1• vUJ. • u4e r4 the .-thia4 fW' ..,u.na to ~- thti 

......,. ca\oh per tlt>W, ·tile wMl ftatna ~t.'7 aa .... _..4 ·t;y 

boa't --.u, ..a. ta total oateh ot fie. CUtatn pl'Ol,1'taa anoet.atei 

vt~ eaoh of tu• ettSM~• "1U be conattCare4, 4ln4 •~ tor 

coatp11ttq codt•se ltalt• Y1U be '""nt.M. aew...i pnctloall 

..,li»& ...... tor collect.lug C&tch nooru V111 a eftlu'ied cm 

the -.1, d tu preet•t.on act,.all,y obtetntt4. 



ir. .,..,..,_., aa4 a,,U•ttoa ol CNel oeuu •tbo&a Gl'e rela­

ttwlJ nceat an& haft taus pl._ tor the .,., put •taee 1930. 

S..11 1A'9ft8' in the •Ject 4tmtlo,fe4. la re~ w qua•ttou eos 

ti. •o.t.tablUt1 of vatAtr• u wbloh >uatcber7 tith ws-e wtng plJ&ntft 
,, 

..a tile 4"1~11~7 .i tt.a ---tng.. 2btt ~ ~ aaclfW catch 

NCOl'U U a .. .._. of tu •--•• OI' ftlUve of tuh. p)Acttn, QJIJI"• 

dS... ,,.. recop.l .... u e&rl.7 H 1"7 b JUctda-. la that, )'Hr, tM 

~t f4 ~it.a tn.t~tatd. a s,atea GI ccl.~bl ~ to 

•••• tbe .-11t-.y ot ftaldq. 17 1934 then vu • crowtna avveneu 

•~ ct Oe· --4 tor• ••ure ot tlle aqler'• catch (e.c., Clark, 

19Jtt). At, tld.e ,ta tu..., wrken tu GalltonS.&1 Mtcl'd.1111n, ..._.,._, 

IW tcrk., eaa. Yel"IIOllt WNt al.M nteliptUS ,o l.au'tl -.-. &Nllt. tile 

•UUU•• of fta ta wu w.ten tr-. qlen. An euly bt.u1w cnel 

$\taly of .. itt4l'V'141al bolJ of WWI" .. carri.e4 o\tt lr.t Vonroot on the 

MlMlelfwy M•r in 19" (t.or4, 1~). laUM,er (193') •tv41• the 

ttah oatcb. ta a ltata- JJlb 'by __. or a 00■,pl.ftte e.Ntel cuaua 

ooa411Cte4 lly V. I. C-1-rtll•~ Couenattoa C:-,a (•c.c.c. •) penoimel. 

le tef'l_. t1a8J precept,• of mtel ceuu •• aa alt to tt-11 ----~, • 

...... (1931) al.80 • .,..,_,, ~ 981• of ... 1 -- M4 .S."8UCe4 

tau ~ oe1U1U llRl\048 Vb.Uh ·an nlll .,,,..U.k. Be --.teA, 
~ ... .,....at ot the catch JIil" uatt of effort dtord.a a 4attatte 

-- of Mtendldng tu -- ot the ftt:.tdq u - t.a•aatw).y tUW 

le.a U4 -. lie btlN\\ on aa ~l Ne4a --,i.e ~ ti. ct,-tft,n .,.... 

•• ) 8U'e8le4 that~ ._.QM h4 ua.__..atal U&l,era ~ 

• ~ ._ tbat. ~ ruoru thoul4 be· coU.Otet to be .._,utt .. 
oaJ.11 npn•aUlitve. He ruopi• .. lllporw.cce d ooUecthlg 



•CMe. -. val• ot ealell ftOOJU -. ncopfat N4 ~ eccept.4 

.. q apa~ 4"'tce1 otWl •-- pnJNM WM orpaue4 ill .-Y 

..... -4 .,,u.a t. ab1 ,.,,.. ot ~. If ~ ..... , tf/11 ._14, 
liOd.· (193J),... ui.. to.._.. ... ...., ... ft..teut~7 ot flahtna • a 

Venoai 'lltM VO& •UN&• ._ .... u4 ~r (1937), •1111 • ceQhS 

.,..,., coaclUllll4 that ~ t'iahtac vu an &ftff&UJ ~ to 

•--r n.td-n& 1D MS.oli1.&M. la 1937 tne M$Ulte ot otbff crnl ceceue• 

~ Sa cau.tonda, V11,cod1a, and. lew .... MN _,. a,-teA w 

tbe ~ . .......,_ loc1An7. 1Nat'4 aD4 SbHto (1939) RIIIW the 

renlw ot plant.lng lqal.-ata 1-rftt tr,.• Hae llwr 1a NtoMpn b'y 

• tiiw•t.- .,--. Vb1ell cOftft4 • 1up propcrtlon ot au. tubing on 

-. n...- 41111.oa w.. •~ pe,rlo4. Ai.o, 1n t1tat ,... •. 'hey, n a1 • ., --_,.w4 tlw fthlta ~ • •wr cnel •"1cly of •• • -acl.Stta :pren.,. 

., '\VO 1Up w1 ... 1a l.aklta. AM.ltl..-1 ~taator• l.Wn UH, catch 

data to •'1lll1 -. •tlefl ot ..Uall• erJ/IJ• eltaatlc Cea41.Uou a 

tlnSns -•••• ••&•1 Mo\Ue:, (1938). Wftp.t. (l9lt5), ac4 Cooptr (1953). 

a.v.n.i. •~ ot ~ cnel. ____.. ft'Ol."4 N ...,1 .. 

,._.nigaton •-~ _, ... UN \be fl.•14 t.tClil fi~a U 4t.tftl'ent 

._.... en4 ,._., 41ffe8ut fl•J4 ooa41.ttcr.u. Br.ch -.. channarlMCl 

Nth by ,-i,sw ftl.la• Md o\rn.08 1lid tattoaa sat •U are ta ClU"N'nt 

\iM·• 918 ._,. ill tllil 4eftlopau.t, of \MM -~ 8Na Wt _,,. \Na 

ill Gd.er- .. ,.~. 

(1) tOU'lfflUlf. hittal •ttona to laan Nlilthiq a\lou the kid -1 

iuottty ot fhh -., - •Id.I.I& n~ to ff»-' volatawti,,-. 

(t) C_...fm. Mo;tton ~ a ·~ ayatea "lmt't&I ~t, &Dll,ol'tl 

~ lhttt.l" catch. 



... , .. 
(J) SDASm. ID -- utedtW or pu.e.nl ...-, f'l~ are 

coatu-4 t.roa eon ,,.., ot wwn nu • ~ _... hv 

,.....,. _. o\,ta1u4 tw • gtwa '°47 ot wtw, nt collenlv.11 

RV a tarp .._ ~ fft_... _,. a&tnlNMl. 

(4) Dtl'IIIIV.I. na Md t• .-n tntwtton ~ adopttoa of 
• _. 6tti&illt4 at.llU.e• • c:v'8b •tan. Ia lat.nal:we JfopW, 

caple'ICI ....... ,,_ of au ttahiac M"1d•J' t• ., ....... 

(') ~. lncftutng .._. . .,_ ••t.labl• tuD4e ·ancl ,.,.._1 

tOJJ ..... ,.u... 1114 to tb$ Uftlolaa°t of ...,u»a ~ 

tor •~ -.tell utonattoa. 

• ....._.,._ ot tau .....- HA tne 1Dff••1,ptcn c111en; 

napopllJle toll.ow. 

tu .-u..., attnpU to HClft cawh data 4eptndN \IPOft arcJ.er 

000,-.,t.oa 1a • vol11at.v, .~ -,.tea. I~ aooa. beCMe a,paftat 

that a ftl~ .,__ VMl4 _,, .iva111 Jt.o14 ... ~ tv • 

tnt.eut.w .__ •. LOM (1~) 4NcrlM4 bi• ..,17 _.uoaeuM a't__,_ 

to •• aqler ~• • coapu-e4 volmtary Cftftt J'tttvU. Vita 

NCOIU -~le_, u. ot a nca'bt•Uoa tl.aing :p,ndt 8114 ~ 

ata-.U OD •tfort. ml& ncceaa. la «oatna'\, cal.U ... e&rq qp~ 

a volwna,y afltell of OJ"Nl •--,Crc•r (1937). etrrtl• (19M>) ~ 

tala ftl~ 1,at.N fl1'll --..toPy onea, ao4 4.tamtled tile nllabtU.ty 

ot tho •nt.••• •~ an4 tbt 4tN4natqq 8ml tmCffta1aUee ot· 

u....-~. 
'!Mt ~ peNtt a1atea .ida pew oat ot 1he ~ 

wt'fm ffl•tan -,1.er ,.,_,'- bae be.en Olld.twn,ly Mtht'anory ant 

c•tJ.Qu to be a ~ ot pt'ttas .~· u. .-t coaplate ea\ n11&bltt · 

.. _.. vblek caa • ••tne4. ate ts ,art1elllar1¥ tr• lil'beu tM 



M\ho4 la --4 ta ~t.ou '4th a GW&tealcallJ J.ocated. and deC-tely 

atat.Cw4 diMJcbg •••toa. It u 0$9tly, b.oWJil•r, aa4 11 »el'ba»• 
uadtl•-ual.7 nawtniw utN ~ _.t:v1 .. ,i. •• 

!be • ...._ ot a..-1 C-.1 Otuu ta ~ •tcm ,ecuu ~• 
'to aw orJ.atmatN ta. tUcb.ipn u 19!7 _,_ .1'u ·-. cent.~ tt:t ••· 

• 
WS.th. ._. .utlcat-u,a, tt ca. 'bffu ue4 tleQ.uen~ ln otha 8'aws at.Ml. 

u prOTtnce• et ~. in -.ia ~, ~tt<m o.ttt•" (ma 
a't tt.Ma, .otheJt vor..n) collect catch ncoru fra ,..i_. ta ·tbl ts.el4 

t.toa all pal'ta or tllit --•• Altbftlb Aa• ptbtNN94 t.n tbU ...,,.. 

i1,el.U _.,-i f.nt.-tf..oa uov.t '11ft ~le Uatti.tnatoa ot ttah, 

-.t f.Mt.Cll._ .,,_.., .,.n4a d ttahlng t,.Ut~, theJ MW r&th«t •rtou 

llattat1ou. b ~ _.. vuillble &QI tm: .1W ma'bU ol ~ 

colleotd tr• a.a, .- •t.er azp.. all.ow onl1 cruao eeti&te• Gt ftaMng 

q.\ait.ty, all4 uuau.,, ctw• ao id'..-tlon abO\lt. the total ~14. 

%1- •1 1M •14 tat \be •tllocla ot lateu.lve creel canau •• 

.,.1ope4 to 01'lifNoa \he tonaotaa 1lldtattona. As prevlowi,- UM11oah4, 

tlMIJ an of no •.tv ,nea: t:-.iew c.aeuea com.-tq aU •ns).el"' 

Mi1Ylty, ad ,-tlal .... 'bud on aaapU.na ~· .. ,--,Ung ,. 
Neve l'ff_.. n,..._11ta,111e ~. au ttahenu. TM ~• ot -u. 

Hall oawll bf 14--Jfll' (19)5) .._.. ~ oa Ne...,_ c~'\tl.l..S. l>J & 

__.11 c-,i..te tnuut.w ~--. c.c.c. ewoU...e, \l1Dllft ~toa, 

Cft'tactd. __.i, AU ua>•n ftallbg nte Laa ta. IO.chigaa. AU 

•~ wn obatrft4 U4 tu a!Ulll pol'Uoa no, aetually ~w -. 
aot.4. .._, tlu\ ~ 1'•14 ot ·rt.a an4 ~ •fflct•-, ot -.i-:n 

WM ~ \UW uc.-.~ tlet.entaM. 

AaJ wt4efPN84 ew,.ucatt-. ot a. ~•, 1a-.1w 1llttboi ts 

e..-.a].J eoatl.J, ~11 ~l>tttwl.J ,o. A• a Nhl.•, 'fVt0\11 



•-liq ~ ..... --,to1cd, l>ttt; trw ta uet l)IIW't, thea we:te aot 

~ • •OUDA •tatu,tea). ,rocd.UNta. It t.• ~le aat the reauJ.t• 

f/11 ... t.ave•lip'Clou WN ... UQ.i.t •td 'tMI ·Ille coaclutou Vblob. 

W-N ._.. ,,_. --.S-l'MNA beCIIUM d tilt. ~1• lt>nf'e¥"'1 

t1Mt8~t.ptors wi-e waaall.7 aware ot * ae4 tor ~ --,J.iGC •thodt• ., 
ltlll (193t: P• ~) •at.a, •a. ec,rplew coaau. 1• •• ~ oa 

.alJ· ~· ._..... thia . ...._,. b1't W an n~l.ag \0 oltttia te»-fflUt• 

•~t.ve .._1u ot tsatne ntvu ou o1dt.el" ...... ~:r poa•ibl#."' 

~ -.4 ~r (1939) 4eaenW .~ MCGJ'\W coU..neA • the 

n. .u...- aa mA ~le•, but beU..-.t •• to • • 84el•• ••tut1eal 

__,le ot t\e ~•• ttatJtg. &1cl'alle1U (193,) c1tecl ,enouol 

~11t.t1" u a ~ 'lfbicll lSrdtM tbe c•JUflt,S.w Altab1l.l$J' of 

Ob fw the ....i yeu-a. £WW COIIIIIIRM ~ tr. tl__.T 

Utei-__.. ~· the 100H atatu ot CJ"e8l. ceu• .-,Ung,..._ 

4Vln& tN ,enc l-93S to l~l.. "I-t ia ctniMt.ea. 'tbat the c&t.ch NGOJ'4la 

--.. 9' ,__at Ctlllflete." Nthe 4.ata olJtat.4 &fflt Nlia'&lle with n~ 

• 4.S.tril>v:tlon GA •1• Qt aaple-" 1't •. • .loth the cnol eauu ._ tbe 

flaheftlall coat _... oaJ¥ -~•~ ~ •••• , • etc. 'fhll81 ._. 

earl¥ f.lmtnt.aatur• •i-• .._,.. ot ·t.u pocat"i. appltca1.1.- ot -.i1aa 

•tbot.la to~-•-•• Sftn-c.uy, at._u to ••:top MN pnct ... 

,-.,1ntcal. tn&'8Ut or ... _. au tollow4. 

♦- 1the· ftlo•t umtst.iptor'G w &W1Y aa-tuttcU ~ - crftl 

ceuu data wa Mottley (1"8) who ad -. stat.lst.tc •t" w t.eact 

,~ ta n.._111 t\l&ll">' t.•i,ac ima•• or tM MOD,. c.-tt• (lfltO) 

couu.m titl'I ,roblell of n•..i,e..- t.roa angi.n. !!,a vork ot 

kbuct (1"'2) •ttm4a Gilt .___. or as.a ae or vanwonattcme to 

...-u.u Ota aai Ma aclaJtatloa ot •aperllllatal ••tcM, awAlfat1• 



., eMUi .. , ...... , ... ._.t of •tptfi---- to yiel4 81:.lliln. Sri.gilt 

(19'5), ,,_kf.tc OD t.M effec'tt of MODlS&" a flallliq IUOC41ff1 flhowd 

tb1t appliealtU.U.7 d ...-111 •ta,tlatual -~ to Cl"ff1 •twit.a. 1te 

patft4 catch•,-_.. data tr• a J&r't.al ceuu eA4 ••VU• t.be llihm 

4Uftnaoe ,4th tu ~ eft'OI", am. "9e4 • 0 t" teat ~ •~• 
.. 

lvllff WftSll'I (1,t.J) .W tblt 1a .-.. .at'WlniOU catca-per....- data 

cen. i.114 to ~ -~ IIIUN• .--1"teall7 apprai.t. 

--.u ·illVl Miller (1.,-3) •w&te4 tae ..,_'t ad 'ftriatloa ot IS~ 

in '-. io,,w -r., .A .... ....-oSn ,,, • ~ r4 "•vaun..t• noa.­
--,11.nc. --,1e co•ta wre _.., ha a ...... .,,Ol')oat,. ot baa_k 

-1 t,ea\ ftulwnea, n4 total fbhing ine&Ullty we ••t.1~. fM 

~. MNP1.M4 the are•• ,,,..tabUS.t1 1n tuas.nc ta'te'utt1, tu vaat 
etaa4V4 ""'°" ol 1llillla .~ Yfll"tecl troa & to 100 Jeft!ft't t:4· t1W 

••• bJ 4e_.l'M4 (1,..31 »• ~)-.. -.Ung •tbo4 u followss 

*la ._.... to 41atrtlnl1;e ·~ all teetor• nepr.mat•J.a to, tihe •rtat1on 

lll tt.shSDfl la\euity, ._ ptriol OIU' val.eh cou-A'b ._,_. _.. vaa 

'nr&1.Ule4' by 41n.4.lq it. into 10.tay pu'f.G4s 4~ Wll1ea tt• a 

--- .... "' - 1blM ftNffOin ..... " By .-.'tU'lc&tin 

~ vortutn ..-.t. that ff!r fteb 1....., Uldt .a. NcUo!l to ba eotate4 

8IX\ . ._ Dy tt vaa to be 00\mtd veN ~ by 4NWha a~. 

•t• •tbo4 ftftible4 -.. to ..._ ~ coaple1- eovata on each 

RHJ"YO-lr par .... fbb - ot tb.tt ten tt•tra.tifte4~ u pt la 

t.OCOJ'4 vttll tne aoceptecl stat.s..t.1.al wl_, ot the. lfOJ."41 'bllt tbeir 

la'tOnt le ei... la .. ..-.1 tb.elr ftt'k b ea ~'t 0011Vlbu1oa 

to \be· cleffl-,.mt ot •~lo&.1 1n thla $14. hw¥V1 ~ 

••--u .._.nhl ~ en. ot the •• eou.t ..-. -.., aad . 

..,. l~l.J the tebular tak ,retNtrtA4 cm tM calc\da1-l nUl&ber 

fit ft.ehul Wtpa .... to~ the i..._ ~ tnors. 



• 
·s.. d the Neeat ...,.•i-• (e.a.; ~; 19'0, ltoo'n., a_. 

•114 a.cut,-.., 19'2) ~ n'tJl ,u14 •"141e• haft taku hU •• 

ftAtap of _,.ft ata'ltl'ilcal ~, Ming .._.. of the lnbernt. 

'fN't.a,bt.U\1 ot cMch ata U4 ttlTOI'• tool..._ 1n ••ttatiq the ytel.4. 

BcweYer, 1111111 coa~ ewtt.e• are ••m . ...._ oa catch aw. 
;. 

va1e1l at lMl•t _.. ot 111d.W -Uoattoa. 80IIII 1"0J/Ul'O .,,...siti, 

re•tat ••tUti•• aa a _.hl '-l• ·-« -~ -~ N4ortll wttbO'llt 

nee.,.. lo ._,J.ba u.or1 w •Ulo41• TM ••vl• f4 •wm !IWeet.1-

antou ..i. "tM oonei.t-. Anva ~ '1lea voal4 •ltctt -.. 

coatt.4ttace U nate11111U &bW't · the ... uac., t4 U. 84llp1lna ~ 

A4 '118 pt'KHloa of ~ ••t-1- DM&f.84 _,. tacluLlff ta 1.mt 

pu'bltahe& aceoe, • 

• .,. et.9!.!!SM.Cilwh .. .,.. 

~ tnt• ot .... 1 nll\lea ea COMUICW • Nlebt,-. •• lake.I 

aD4 at.nMa, S.DClwlil2a 1M ~1., Bpecta1 ·!frotA s--.., ·.aal kwnetw 

LtakiJ c. ... a. the ia-...s.w CrMl c.uut vu tealpa4 to~ 

tacu ••vt. tti• 6D4 ft.thtna tr. tu •wn• lat.ea Pft"'S..11 4eacr'tbff. 

A o-.Stel'Dle ,-tton of •11 ftellug acttrtt;y on theM J.alrff. ta 

uel..._ f.n '- cena•, _._ ••t••• ot ~ ~ catck per ao•, 
tb$ wtal ntilfibel!' et ._.,.r __., •at ·tbe,total Jf.814 d ttn, ue 

JOMl'ble. Oil Mtehtpa '• ten lake•, a cel\M9 el.el'k contac'te anaien 
. ._ obtatu ~tton • ._ e,illtber of koure ept11t ti.a~ u. 
aUll\ler ot UOh qectea or tub •~, ~ method f# .· · ·. . .··. . the tdm 

• l:rt.lt. -..., ad eo twtb.. lacb Mgl.er-contact Pl'OriAe• tutona•t• 

--.i \he catoa ·,er b.Oe. Ta total a'lllllrfl' t4 ~ l\ovN •peat on 

tu lalle 1• cltt~ tnrltnctly tbro~ boat =-• _.. at ~nt 



1..a..,,.la. ~ttou ot the wtal ca~ _.. 4er1ft4 tr-. tb.e 

,nvl0111l7 oi>td-4 ••--•• of _.__. eatall !MW JlOV U4 total 

~ boa. the ..,lhl Mtllo4 .,.. N4 u.. pan.ton ot ~ 

t.ntena..w4 haS ,,...... .....,~ ~ the ~ ,-n tbat the· 

_... ha8 bee• ta .,....ti.on (8N Cbti&te_.., 1953) • At pNNftt the 

4ap· Git V!ilch tu __. t.a to 'M ~ _.. •lecte4 li)it~c&ll.y 

(..U, •twtua •• \be· epenlq 11&7 of the fta!Jba .-..oa), •ld.»­

»a.iia ..ttcma .,. .f4 -,.. laob. 4aJ' t>t .. 1JJHk .,,._.. ta t.be lllllllple 

~. 9111111¥ 4-tn& 1M ..... t,al,le 1). ~ S. ... tor 

_. ott (t.e., wclliiioll «.ya ~ tile -tecmdctan) fl;fltl at tt•• the 

...«'4ff -. aanpd aUs,ht,J.1 \leeaue of ~ nu'U. Oil tne­

up ulec:Mt t-., •uu# -. teclllltcS.. ~• anal"'" at re.mloia 

at theJ coa,1-te 1Mb' tt.•1Ds vtp an4 --• perlOCUe boat cou'8. 

lt u anae4 that 1htt 4aJ• that an cena11Nd an rQreaentattve 

of all -,.. 9rat. ta, ·the --,ie mau o'btal-4 on -,. wben ang1.a,,.. 

_.. contacted _.. unbtaeed eat,,.__. or the VU1 ........,. tor au 

&aye. 81sll.ftd.y, ,, le ~ tn&t tile --- Of -~- ..,_.. .. 

tMy 1.aaw· Qle laD vtll n•ult Sa -.btud. ..... YA1•• tor the 

catch ·,-.· hnr fin4 1.lle n\W.111ff d -.ian ,.,. l>oat. 

!VJ!!l~l;ttiz ,2£.C.wb la1-

U. ~•t.oa Mi ucwacy ot ..-.ou.l catob. ~ V0\\14 l'if1t 

t. 1wn1..o. U i, .,. )l'Mtidl 'to ob'8-tn comp:a.i. cov.._ or au 

U&1ff act.t.Ylt.y tll .• lake. 1!bl ltmeNR variabW\y Gt ,tel4- u.ta 

1NMll4 ntU rqatn 1a tnnuence ftductal •tawaau noat ._ •~•, 

-- U UMJ ol)Jfftlw l• to leU'll -.. .ay t1A _. taken by aql.ere, 

._ at 'lbat. ,._ tibe7.,. • ......,. 41lring a af.YtH.i t.WW1o4; then a cOlilplete 

_...l cue• vt.U ybtlA e:iract ld--.tton. &Mtver, u· tt, s.e 
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couU."4 tn. proper ,er-,ectlw u onlJ· _. ou\ ot au JOUS.,_ltll ... 1 

~• d lake• _.r tlldlar HDIU~S.00., tile COIIPlete ~ U;•lf 

lfeCOIIIII a --,lie . ... , tt la~ to ftutQ" cctc!i .-.eorda uad.W 

Uffeftat cen4ltt.- ot flalq pnse.,. • oa-r Nffr&l JMff, 1n 

...- w .,,..t. .. 'tJle -~ f4 tiieir 'tV1tlbiltty. 1, f.a ,..,_.U,le, 
* 

hoW-,., to ... _. 'thit catch unur· au coa4ltt.tm. ot nos.na ,,.. •• ..,. 
beoa\lle &q]AN •1 or •7 not M ,-Mat to rlall u. at'fldJ uea. 

~- co• coat~ __. a ptrio4 or :,aw• to _.._.. 'thit 

~ton l,e~ 1"ff, lJut tbe c~l:a1t.oa• 4".vn a-tS.U coatata the 

e1etae11t ot ~11f.t.y. 

i-.,~ ... !9 !!91-
u ·'tbe· ftabh& q,ali\7 tbAlct • laa prodvcu 4tr1D(I en 1a't:iftnal 

cu " d'ltllald. WI.th c-hoMll pnolalon fltoll a --- -d only .»art. d 

t1W flllhba actlfl'J, · tt ls o\wtou.11 aore etttotent '° oon4liCt \he 

•PhU"f.et. easplf.D& ~ than to opillia\lt a COIIJl].ete ereel ...... 

hrtb.er, ti the ... , or ettort .,.,u1.re4 to det.ft'llline the .... ..._ 

•toll aA4 tmt '"'1 11614 can M re4\1Ce4, available pt:rac,rmel •:1 cowr 

MN luff • ,_.ron o-.r t.u.t.1••• !be 4-<daton to .._1e ta not. 

eu1 to •• on. 'tba .-ts of ettlctea.cy e.l.ol». ~ only or1 i.are-, 

bdvtlf tta-4 1alta9 ls t-u c:teclt1lon ob'tl08. 'fheft, lt le often 

~lcal. \G f.ntatttev _... tbaa • ...U propt»:'tloa of t.he ang1.en 

---- .~ the -pi'q91cal •-t'al'e of tb8 lUa el14 the ...,.'tr O.'f ti.tag 

-,.t'flty. It angS..J:'8 bter q4 1Hve a t1•h1as vea •'i aaay ,ota-u, 

- lt .. ,. la - extnslft 4"el.opaent Of cot---• aloq the ahoft, 

~ atttcnal~ ot contantas all •ll&lAtn 1• enreM. 'tbeae an obrioua 

e-.l&el'flt1- la • cl8cU1on to ...,i.. b rwl&tl.-t,a betwen 

._. ft:IHbU.tt)t of oe.tu 4ak, tme 6due4 pftC1•1oa ftt eat.tall"", and 



the "9.td.ntl --,la stu, an _,. obHIU.'e ltut alao ca-. c~m. 

~, it vt.U be abO¥a -- e. ...,_le ot th4I •1• aff4e4 t.o &cbteft 

••h'd ace1WMJ. •1 be lllpoHDle to OIJtaln. 

Another coutun.tlon ta ta. •~ttw -,.me of the t.w 

•t.bola• If.be ..,., of a ...,i. __. ~ 'btt pMtti- than ~ of a 
J," 

coapi.le eoun. e. lattfAl plauina, .-outtcm., ard. ~t• et 

---- ced-.e Mldre --tint lty -,.Ci&U, tnlDM pes-aoue1. 1n 

... et'luatleu ~- J.tattatt-.., CflllblM4 wtth t.h4t rttt~ ot 

lu'tl· --,ie., •1 t.Dltca'ie tu.t • coepl.ete ..._ t• aoat __,.,,co1e. 

lMllt! ~!II -~· -·· 
ftfte tnUcu of ftatq 1Q111tt.7 an4 t.atenatty-total cato, total 

ettort., ancl oatca ,u uat.• or et.ton • .....,. ot ~ t~aa. u 

'ibe 8old,&h onel ...... TM fNllltv UA klD4 ot --le• aeceuary to 

entau '1:lfl• s.ntt .. 1&r•1Y ~ 1m •uua ~. eertatn 

.~ •• JNJ.at.taa to ~ apootu e-,oaltlon of \he each., tbe 

Al•wt.ln&tton d Ull.taa ~ Mi the tne amt. aucceae ot tlshf.ns 

........ , ... ~ .. bilt -- ...,lf.q etton ·"'ld.ft4 tor ,. 

tneU¥ enlMtee vtll -,.1.MrUy be aAeqll&te f.- .._ 1.a .. f.apoMiaat 

--• 9litt ol>Jecltw le • INJtU.ag ~ wlch Will pOllw:e ll\lbiMd. 

-~l••· ot •U te4lNS vf.tlt --.1.>1.e preolatoo. .. ldntma con. 

1t DO~ ta knoW. ~ .... ,op\ilatl•, ..,lei of the ~ff 

a.n4 ot tM tub.lna etton •hcN14 1- eel.KW bJ umuwt~ "'140ll 

-.i•111 vttitou ~11, tJut. • patten r4 •'V'flttt1.e4 rant1• 

--,lbg can IJ,e \Wd lt ..,_... strata CM be ldeatt.ne&. ltnlln..4 

~ •-1hc l"fftllU tn pnottoal ceuu ac~ for tt•l.4. 

,..._1, -4 lll&T Jt•l4 a .. Jl.ff ftl'i._. of _.. aa4 COGMfttltAtcq 

1.apn,.a eenn....,. ltas.w ,_ •t•••. ~ t• thlt bee& .. tbfft 

•--r of' anal.en ftl'iiea N\wen ad vt.tbln ...,_ (ft&m'e• 1 am&). 
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rita cdlAenee ltatu. ~ ~ Gf bt.u Will be 41aewlft4a \bl 

--- --- 1.n - ftel4, aD4 tml --- of chooatn, the ...,i.e. 
ta ~. • &ft8len• \o • COlltaowi tor ca.tall w ... i1oa _.. 

....__.,._,r,oa.~u.o.ot.~•--la•Aunqti.&e 
•t"'1' ,erioi. la Pf'Mtl.ce llOwftr, ....... -, be tt.ffloul.1 to 

auua. 1, u Ghea••• to~..,. bSler• tan ~n. 1or 

--,i., lt ta eoawdut t.tJ .~ ~ n ~ ot ,-l.ie 

-=-• • ae JA1re, -. .... -.. •Q&Jn• _,. _., • in1•1 ot au ~ 
(~ 1--). a.ty-, be Mttw cw JeOl'Q tuMnen • t'D ....... 

-- co,._ naen or ___.. f'latQ ,.,... 'boat U-.-t••, • al\oQ.14 

...- la n. ...,i. oa17 t.n tiw -~• Uld tblly extn ta tbe 

'Wl&l ~.t.e ot ...... ~, ._ an be unt.oa •1J0ta 

...._ --,1u •t . .._ toeulou to ti. uoi.1oa or ~. 

---t• onel ...... _.. ,..u,y con'Umll4 $'Ml'~ pt1,rt1 

"'· 1"VA ... '1dlia or -. '¥8dabW~ ._ •nee• tn t1easac uat 

-·- •• ,..... Q "'88 -~ ... ~tfflllt4 cottage --- &at. 

othe~ i.oc.:1. tl.._o --- ~li.R Vf.Ul tl\re ob~1•• ol the ..-

atl4 • aett-.ttlH ot '2le ••• el.ff• ..... or ·fib.ea an tt.ea fll&lte 

..,._.u,... b atnrc • 4nt.N4 tnt_....t-, •oa ffM w tu ,otat 

of -kb& .. , "- --- Cffl'k IO -· he 1181 a,cm,t., ~U" oalft.. 

Al--- nck oooptn\:t-. tali--. pul>ltc --,~ atl4 S..ten•t ill 

tM PG~••• .._.. u ._ »oNlblllty that t,.tu .. N la~ 

tato ...,iea .._. .__ 0084&."S.0.• ·Z. cor.p,n•t..- -.i-n -, 

.,.... I.a • -.1e, ._. ottea 1:.hArl ~. lle ~ U tu nlaeUoa 

or ~ ,.. en,u.u n ~. Jlt.u wul.4 occv u the tn.tcce•• 
of the• CQCIWlraltn ..,._. 4Uten .fl-Ga tJlat. of o\bar atl&lon. 

tM WlDMr of--~ tt. ~ of tlM aa U&W epnda 

fteldal •:r be ._.14ont4 a SOUN:8 f4 l>l•• P~ t.1• can iucl.wle 



..... , ....... ., Milo ........ ··- M lld'tllH'II .... ,,.._, •. , ..... ) 





,._ ,,_ an-.J.17 a,eut t'Uhilt&; , ••• , IJM'•atua 11111 -..1, to a. t1a, 

or s., •1 IMtude ti.Ill IJJel\t w•J.ba tacld.e * .._ltna to U. 

MIU"I 1lw. bi ts. w be NCONH OMl1.l be 6NUM ta a&~ 

o1-. ce.-u4vtU4qftioa w. tn,e ot .__. .. to ... ...._t 

c,m ,..... Jmowldp of tbi1 ~. tlnally all ot 'tbe ts. -,ea" oa 

._ •-- u f.D01ule4 • tiabt.na 'IHlt Gt -oer MUN. baa ~ 

-.. _, • aa tumltftt ttaMnc ,-no1 ~ .,,. · . ue 

....-11aa tacn. .. V&ftUat,c ta u.u- twrws• notaa •-.n• u 

~ t• tbt.• U. .... --••liW1• Aall• ~- .,.._.. to 

" ... , t.be -- - •tlld.,l.w Jue• ,.._ ,.. '° ,.. ... ., ....... 
.......... la -~l'-t&olar' ta• ,,. l.aolwlf'I d1 ..- t-la - ·the 

w.wi- h pnb&I, ~- Sa 4ata Mf.na ~• 1\ tA ~~. 

1.loiMftl"t ttdlt. ._ p ....... N -~ hr all ·-- ... 80 

46\a vt.U be ~i.. 

a. ,neut• ot .......... n•tna t.S.. t• ~ . .,_ to 

, ....... ,. -,, .,.-. wbleh ...... • toe M&1eff' .... ,. ,1 ...... 
ortl.WU,, 4o aot lmoY1 91GB eotWlettslg a fhblcg '1"1J1 a. .-.et tf.M 

• -s• t11t1 nvtlil4 '° na. 
!be •••~ 'Dlu ta cat6 nco,u ••14• tra tatbln to llml'ale 

••~ ._i.ra ta ,_.,.ii ,nponl.Oll. ~ to 4o ao vtU 

pn4._ teftat.M calo!& en•••• au tne -~ •JTGr .. _. ehUtll ta 

ftlm-.r, aql• •tuna• It S• _,, 1ba1Y to be • ~t, to tbe 

t.ateua.,,. OIU1II ~ bf 1-m.a. ,....._1, but cwta1aQ' u 
-•lltle. 1-t 1.8 a e,...l,-~ tact S.. __,ling .... tu.I .ores 

NltAle ""1.U .,. oltti61Mi ti the •J.ee'tlOI\ of 1D41.Y14ualtl to .,,._. 

1a ...,,.. P ......,_l. (tal;.J.ee of~ . .._., eto.) Ntbff \bl;a 

left to 11,M- UIONUOD of tbe ........ 



•tu•¥.__. Wben ~ HhKfde- tor ~t1Jll - cenne, t.e., 

lllit ...,i. ••1.C1l, al.low nnaia 4a.Ja or ~ to _,,._. conatnenUJ 

acwe on.a ._ ....... 1a ._ --,i.._ rtatnc ,.11,1 uA \he ~tr 

-d ftldd.q ftl'IM _, & lea .... Olfl&ia ~ f4 1;'.bit 4Q, amt &lac 

---- aa,e. !Ira -~,- ot..,. ... hnra - Vld.oll '° ~ 
oa'\lll reotW&l,. ll1II ~ -~ Gt eollltt&dec •• _.., canM. cOMW.r• 

•U• &t _,1,aae4 •tttaaw flt rtel4 ue -co " -.s.aea.. ,,._ .. ot 

Ut.• ,n,e .au 11e ... w, s.a -. tollo1d.na affttou. 

Aa•t-M ot-. ...... •te»whoeper~ hao.toab' 

• ._.. te tf.tddill tllllltt7 bu t• Yff1 ~t la tte ea-lc11l.attoa 

d ••-•-- d ta tG'Yl ea'lcb et ftR d wta1 a-..r of~. 

9-atoN, tile 1,Q'Ol,-1-1 of --,,l.bg - .... et 'bl&• ta cMatataa 

tM.t -1• vtU • ..,.t.4ttn4 nn,. 

i'8Q1UW or OJtfAJIDG OIIIAJI BIUIABS nmN 

MMnU XI m 11UBl8J.ft CUil, '=IDW 

Metltol atMl .,.,.._ et .IMS..'tbc AWftl9 C&ttm Jiff ao.. ,er AJaal;e.-

111~. 5!! !!d!IM a.,111• lat !UH ~w. 

TUM ..,. wo 1111'1lloU ,- ....-trts the ...... n.te of cat.dt. 

(1) ID _,. •\bril. tu .._ ot fta etJ/llbt U'VUH bJ \be mliber ot 

bowa -,.t tbhlal la•~,_. Mdl aqlei- w then till nch 

ftcoda -. •·11uA tw -. ...._ or .,._ et.\tly per1o4. thh euaple 

wt.~w --. ot an Wlff4lal •ta PR hour ftl•• t.• an.a 
M lbe ..,... catch ptr b.GW ,- 4'BSlW• 

(I) In tile oe. •tbol ._ tGUl hll d t1R ~ t.1 fill. -,leff 

s.• 41.'11M4 by the· to\al. .._ of aowa ftabl4 'b7 all aqlan. Dia 

....... ,,.-iw ........ -11pwbWl'. Ofthe•tv'O ......... 

et.,.. tor nte d •tch, •tell per hCNI' Jiff· qg1ft' if we taMhl 



hoa_. '1le ..-tat>tlf.ty ot t• ct&ts ~ • ~ tor ae ta ata't1n,-.1 

-..i,au. 1e •t.• ....._, St t. ad to. tbs Xnttutw e..1 0euu u4. 

ta tilt.. ..,.... ti. _..., et ~1111 w.a. ... ..,.. oa1-Ch pa now .Pff 

U11U' U Ml ..,i.-, Im u wUl N nwa b a _..._,_.'I eH't-toa 

• _... ot ffli.ftbc ca'Uh :111COJ'd• tw the ~"t• 1181 affect its 

......,. 
-~-,, _,, .. j !!! tl!N!~ 'lf. l!»d: 

A. \ahio ... _.too ot ._ -,llni pn.pM b th&\ tbe anl)eJ'S . ._, 

.,. .. ......_ m • ...,i. of • eawtl ,- how ,.,. •oale .. ~ 

Nlac'te4 f.rOII •11 Ull,en ftalq ~ JAM. la GQe-r __.., it l• 

......... , ... tllN4..U.teottM-- ...... ft•ul.t•tftllthe 

..,le •i.ow.t. hnd nuoa ...,_llaa, llollewr, wtU -' .___.~ 

at• • .. , -.N1 ot,__, t.a ,... or 1ov ...,Ulla a,cr. .u~ 
tbl1t ff'I--• • oblNM4 •Y N abtu-4 tllq· ai,gb't bo ht.8111.T fl'l'ftlc,1 

ffPNtMllf ·vbea ._ .... ot ualff4 Cfttt.cte4. le low. • ... 

..-latl• 1"11 ,..._ .... J.ba le ....... t.ba MUloli aJaoa14 1-

......., ,_ __,.• ot ·'bfa. 

-as• ..,_.. ,..ii- vUl • ._a vp 1A "9 to~ •cUou 

eoacenSng ~--. ot--. Dwh .~boa,..- •o&J.ew. 

(1) ~ ta tbe aon effleint, •IIP1SIIS atbo4, or SCWllbl ~- eota• _______ , 
(t) 1w--, ......... _.. uoe--, t:e • atvea ,not•l• ot 

ent.•filoat 

(3) Dv Aa\114 _. be ~ to A&J\Wt tor u.,~1.ou­

lllllplhlf 

la 8441\ha to ~ I.Ull•:\to. tt. ,-etalon 8lCtll&U,, ••~ 1D ..._ 

i.-.tw CNel Ceua • .._m lake• ¥ill ·1,e &etffalDd. 



9!!1!D!!I t( lffl.c,k!!!z ,..a !!!IA! .sue am!Df t9t !!?ml:, !!!l!!s 

!f!!b!M, lfS !!Pc ~_$. 

fl-e!:D! ..., ff !WK 9!!l!s$! !W!!!!I s!flf9 f!IRJ.!M. Tbe atllber 

Id ~ ~-• .,....nry ,w ••''-•• ot the ewnce ea1ietl ,er 

1:1..- pu ~a.,.-..•, NIOl1I other thtap, 'lbe 'Nl'ial>Ul~7 ct the 

" 
SIMll~ oatcn•,er•ltov val•• eacouaten4. l't i.. beea m-4 ~ 

fA "1l1tt •t.11111 the.tr •'Nb -- are ~11 Wriable am. -. .... 1.-1111.7 

•1 tae a 1imlttaa ,__. SA -. anucauen ct •NWlhc tecba1',.- to 

'" ... ,-.o,i. to •.t,_te ._ ~ ~ -.S. coatacta tut ¥111 

be ......, t• • utNa1 eeua U N111t M"ffmelt tntwU.. te ff&ilabla 

~ tba· ~lllt.1 of ~ •toh ••• hall t.be nlat10Wlhtp 

tM ...,ie •1• 1'94.td.ff4 ,_ • gl'ffUA pnclat• MA ~ 1.-1 .,. 

\le UU.'84, at• relat1.af.t, ~ &tl4 aolw4 tor 11, 1• 

_,.'i 
(:i • •>' •• 

.... (i .. •> ta - --- 41tte,..,. "~ the --la -- b4 the 

CCll'ftsJ0,114181 ,oJ1&1atton ·~ • that vtU 'be tolentef. ta tbe •tul.y 

•• aan&, aid a'- 1• • •1.tate of • popuJA-.icm ,...,... ( ff2) tNa 

~ ..,lN. hr a pwn »nchlon ot estt.Mt1ng an4 at an,· 

alsat.ncuce lffel <••••• t value eq\111 to l.96i at " lttftl.) u. "'-atft4 
· 1 wtu ~ • .._.. ... via s11 (Mpn 5). ia tbla ,roctMtUN tt 

1.1 ... ...,. t.taat \l\1t U.vtlN\ta ot -- ta •~•17 DOl'al. '?he 

ftlta.tty ot \bia .. ...,~1-. vU1 l>tt U.cuat. SA • •....,_nt eectior.i.. 



,.....,. a.1"t.-.................. .,...,. ................. .,~-
,. ..... Mal • .,,... .. , ....... . 

..................... J. 
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S•mGt,1/ffl. t• lleJw ,tgw-,t1n. ~ (19'3) •lll'llt~ a ~S.flce•t• 

·o1 t;e~lque ta. e•'tiatina the "4.Uire4 Mqtlct et-• -..- tM ~le 

t• • larp tnctln of a &ite ~ttcn.. Cochft,n •a Mt.bocl •• applied. 

u ~ t.~ tb& Beu Lake 1941 6al& tw a~ pnc1n e$ttmate <4 

tu •~ enor ct b 118&n catch ~ lloUl' -,. n~ •~ll1P1• et1e. 
'> 

I, t• the req.ulw4 afJllbff ot --1ff e0Jltact8 atter cOffllC'tton ct u 

~tt.ial •••t.•te lo• 

I• 

!Jd• u • eauitn'Ola ....._.,.lathe ..,i. •t• ~ tor tu 

,,_,..._n~.l•ftlh ie.i.. .. lllina ~ .....,uag. 

1M ·l!.t?d:f!i .. l\fle!J: st !M!B Coa~. M!IW!i ,S.tratW:d _.._ f!!IUH• 

• ~ ...,..... t.n .tnounc, u .._liaa, t.e., ...,. accurate es,tatee 

r. a glwn ~et ... •~ .,./or aoney, ta poaat.ble it tu 

~1;1ea of •agJ.en ._ be .,-..w tato ••&Ori•• • .... a '4\tch 

.,. .-.. ~ tbM ti. eatiff ~•toa. .bllen tuhlas. oc. 

• i.. _. na~ ,._..tUtef. l,y 1a,-, .,_ ..Uo •Y M Hp&T&ted. h• 

.....,. pert.048 wltM.a 4aya. 11 ~•a.ya.- ..-. OI' leae ~ 

pMOU VS- re•,-ct to catch ,_.. bov pn- aqler tbaa _... ct.he~ a.,a 

ot - .. k lt Id.pt 1-~ to ...,ie 9IOft or l.ON otteu OD 

hCb. 4aya. De -· oa .... 'ibe f11h1Da uwus.,, 1• ·••ll.1 hMb 

.. •Uf"'M4 f1f ~ aN ~la MM •--• tun d&ye Qf h,w 

1a1ea11•r• ••111, ..- ti~ -,,.er QQ J.alwa on veek-enA u;re 

h4 holttlaJtt t'ban· on wekda19. The ooapl.ete ceuua a.ta tor hu La• 



in 1~1 ..... --~ ,,. ... tattoa 1-twetl. a.,. an4 td1b.ta a.,,. 

(~le a). n. alllbff ot ..,.1n c.tacu ~ 4.11ri.ns the ~ 

..... ... t.lllrll ~- .._llaa, ..,_ att.:~ oo:nectlon tw • ttPtte 

populAtua, ta 499 (tna Coc:b:.rlla'• I~, ._ abcmt). 

!MN ue 7 dap (J · . · .. --~ Smiat) vt.th U or 12 of ffe1I 
~ 

oc«ViThfl cturt.na -. ...... ~ -. eettala •1• co. vhic:h -."1 

. ..-ava,toaa of -.ien •-117 ..,._., ~ t.a1 or tbe ..... , 

'th of ""11J .. J'Abor DaJ'• flieM dl&ya .._ tre&-4 ..,_..)¥ Mft to 

lNn. lt tlae:, ~ be MIIPlH __. _. leoa he&YU.:, tlula ~ 4&1'8• 

1'WO ---- ~ .UOC-UIII the ~ a.99 CODttlcta •aonc the 8 

'1PI• ot .. ,. wtU DOW " ~SAeret--..•l a11.ooa,ton, -- .i.locattoa 

t.n ~lcm 10 'both •he atll ~lltty ot stn.-.. 
bJel AJ:!!!!!~on 9£ total. !!IP!:!• Vt~ equ&U &Uocatle • <total of 

~i, 63 con-.:w 111D'114 'be_... oa ·..c tn,o ot uy (1+99/8 • 63+). 

fte I~ c.,._,tou ~ ~ ~ error ot tl)e -- aal 

~ lilat.MJ of~ BU tor tM 1$41 a.. S.. c&wh.pel'-ho\lr.ptl"• 

.,.... aa. atwr etn\Ulca11-. 1J7 4&11J• .All •~•Pff'•ho.lr kta 

'lif!Q'e ~ ..,_.WlJ ftr Meb ~ of 4&1 to clatenat.Dlt t.he ae&ll -0. 

· 'YWlaaoe ot 1-be n•,ecttw avata. 'fta ~ o% .,_ toUl _.. aEli 

tM ~ ltalu tor ..., e&'IA JW h.OIW ('N>l.e I+) 'Weft calc~ 

- - t~ •tba48: 

'fanace: 

jt . ., 

l ... &,! 
.;. .'>? ' ~ - na> -.. · .. p Si). 8h 

,,,_.,.. • • tile total PG)llla-ttoa ot l8l.i. -al•r ncomJ Bit • 'the w•l 

•~ d -ai.r 1'8COl'U ta the c1&1a nntuatJ °b • \be •1• ot tho 1tample 

tna-. ~ .... -., &n4 sti1 • ., ftl"tanco or the 4a1a •vat.a. 



•i. t. ---•~ _, .._ ~, 19\-l Ca-11C!,:-par-,._,;:,_~A-Dlla ._.,.. .. ,. 

--.,.,.,._, tit . ,u 11J 11' . 2.59 ,..-ra .. .. ....... 
~ .. ,-. ••• 1.,flr 1 .. oa o.,a. ..... 
6 Mf-· .~,,.. ....... 



!he ••tll.tlag COClfUan.Oi Urdu ot U>.12 for •--tUW ~ 

...,u. Nprueo, ... thlal or • l.Na ot ettte!e-,. ttrt41t nndoll 

•IIP1tas ,.... • .... ,,..., .. ••t.S.te ,- -. .. total ...,1.e 
d 49' COD1Nt& ._ 4t4 •--t1fte4 ~ ._Ung VS.lb equal 

&lloea•toa-.ma~. 

* 
9.IUII! AQ!!'t'ie ot, ~"1 !911-• ·!be IWriu ot &11.oea'tili& U. tottll ..,i. .,... swe.w. 1A JrC)POl't1oc to 1libe n-,ecU.ve eta aD4 ~tlit1 

of MCb ._..'Nil WN c~14ffecl l'lext. lleft~t ~ tb1a •tbocl of 

OJ'bUI a:uoca,toa ta .-.4t.tecl to J. hJIIIIJl all4 11 4eacrtlae4 by ,,_to• 
•--- <- lndffor, l.9'8• P• 460). A turtblr 4iacuutoc lm4 
&pplioatia of le,-n uaplf,ua le tu.ludd t.n thla .,.,. 1n ·the aeetioa 

~ VI.th tm aUoc&tt• of boat; c~. Alloca~ton or th4t 499 

___,. cu~ lJJ t.'bla llllnbo4 coacentt&W ·IIOft ..,u..; ettOl"t on 

...,_ ea4 n&w:ed t.be total ~ of ~ '° be -. on een&in 

-.)ld.e.Jit u4 llOU...,_ (~ble J). Thfi ~· ot tbt Man catch-. /' //'}c_ 
(C) -.lculaW, apla by Coc:brn'• t'oniula, fm4 conft61mce lWta ot t.0.97 5tt;_.o.oq7 

.,· 

,.... ~. for 'tlli -- (Mle ll). !hts npreNnw a 3 ,-eea\ ,:,'--

~t 1w 8\J"a\Uki. l'fiiMM --»l.f.n& vtth optl.it,a aUocat.loa Oftl" 

•.in..,.....,u.a. 
flleM ~-- oow cm1Y • .. u ad.vantage tw at.ratttte4 

...,Ulg of the· .-U, Nllittwl.7 ..... MOU po}'Ulatlon of ~ 

noh M -- fJ~ttnd OD .... t.aM la 19\1. 

De •---- ot nM'tf.JJtns -.tft.,--hoW ,._ ~ • ~ on 

wblel& ._. S.e oontl..,_JJt fl.t11f.ag ~1t, W8 U8111M4 ·.u. 
Jtoa~s..o ta• 1n c..ta1m1 c~ 1• tatr11 lArP <ss, __..., ._ 

l• loeaw4 __. a ~'- cntiff uA . ._ recel'VM hMY,-~ 



~ ......... ~,,. oft 'lo$&1 ..... of~··----­
..,. ... ~., J.~l 

1\cr 
• .._, U,) a.1, 1.103 ?Q.'6 148 

---~· (I) 1U 1.tta is&.t, ~ 

,.._, ()) 1,... 1.~ au.a, ._,, ---~ ,,, ,,, l..J'll u1.w a.6 

~· t,) tlT 1.a,s ffl-90 ff 

.. ~. ft.$) ·'W 1.u, 531.9' n. 
~ (T) ea, 1.165 ,oo.as 63 

~ 1~ 1 .... 1:a, .. so 29. 



.,. .. ,. o..,..,, ... ot .,...,, ot ~ .._. et SUpli11 to -~sate 

·1n11....­_____ ,.._..._. ... 

ft . 

..... tlel ..... 
. ft ..... 1111 .• , ....... ....... .._ 

._._m ..... . ....... 
ui.at••·--­_,. 



C&1Am. Jel' lwW· no_.. -. avatiaoi. flrOll.l tMA ·1au tw --~ ,-_., 

t,t&t, tbii cne1 __. bfle 'ttMn t.ueOl!lpi.tio -4 eo oaJ.,J ,,,_.i... 8" ei.va11-

flltle tor _.17a1a. A wn•at ,....u..1 to tie aov. ,._ 1-lllt ~ 

wa ~. • •• ff# tbe 19"l .__. --• with •Ollt c;MDSH• 

.. .u.tlcatf.O;la WN that - ••ta ~ (8tt2) Wft .. , ••• 
' 

•~td t.Na ...,lff .._ tMt the· total •ue ot ~ au-et• 

(Wal ._. •etS.•-.4 ti-. boa" couau. fteM ••ttlllte• ay be I>....., er 

........ te -- estn.t, l>ut tbe ... •l.Ult• -- ... ,_ all ..... 

...,uaa -~ ·- - ..... t.o be ~le. 

St• ,-t !ftel$ M1!1J!t ,to In.le• A!!fK! 9-,~ 'I!' Im£ IS :Mfl!t-, 
bltteo. lt!I• Y'!!a_. M!!l!u. !l!9e! -!WH!I 

Aa •~•• ot tbe ·retutnt n~ ot a-.ier contac\a le -.1n 

(lftf.Jale frM tM Nktktwthtp of I an4 82• 

I• • {J.64)(1.66) • 6Jt .~ 
0.01 

fta\ 1•.- U ·U. YArlaaC1i(S2 • 1.66) ot OtrHb-ptt~•Jff-aacla ~ 

ta&\ WN Cl~ U tQe:n ltf G ....... Of poj>'Ulatloa ~, 

•U"ttla....-.4tutaU~i-wta. .. cna-.d.,,._b& 

ta --. --,le, -. the ~- MQlAe •'• t• 631, t.o 01'~ • 

lftd•'lon of -0..1 ftQ pill" ~ at '1le 9' ,enentc t:mlt111.e•• level • 

._ _.. CRCl\. ,-_. hO\lr fel' ~ 1a W• OM11Pl$ t.e l..Ol tt.n. 

ftlt total a.._. ol ·~ ia N\lla-,. \0 M \l,200 (bbl.- ,> • Wlth 

.tld.ft 1-p populattoa 'ta ..._lug n.'t:to t• -sl.t&ll'>• --- • ~etlcu 

,- ftllttA populatte ls P-\ ._JJ.crA\JJt. 



.. ,_ , ....... ~'- ot ._., ... f>t ~ "-kUC llawutty 11:, 111p1 fodtac 

-•,·;•. -. 

<.a .. '.<J.:.'-:.-.·· ... :.-.:: ,,~ · .. --­.... ·,_ ..... 
Clf.;t=-., 
···~ . 

.. ··IW'·•-­'();) I (I) 
•, 

: ... · .. • ......... 
ffliu., 
........ , .. 
AlC1tr .... .. , ..... ., .... .,---­,. ..... 
("lt)/(J) I Ii 

, ... 
"°"• 19'8 



1£!1:CW!fl °'~ •ettft.;4. !!MUN ..,, oan, ,_,s,o ~,. 12!!8 

••t•tn ot tbe total nllltftW ot ·~ ftahing HCA tne d ~ 

_,. clfftm. tr. tnwutw CN«tl .,_._ record• (Mlff• J &a4 6). 

!MN ffl•• te It. WN &ubat.ttutd ta tlW tonula t'or .,_tAmce ct 

a. ..,,_ tor stratttted :r&tJ4oa a-,U.q. 

1' 

nae 617 coatact4, wt.ch l• ·the~ ••---1 tor~ ..-.,11.as, 

•n ft.rat •Uoca'HA •t•111 aaopg ta YV1oua ..,_ o't tbe· ~. hr 

...,ie, • wt.al ot 91 coa~ VO\llf. t,e .a. on "8 S~• 4\11'1.q 

Ike ---• flml, ta llh -1•• Q'e ef!Ull 1n \hla q»Uca•ton d ti. 

tohula. u. Ml• o'btalAecl tor lltan4a74 enoP or tu -- c&tch \y 

*• allecatia ta o.0601, • eoaft4efLCe Umts an t:o.u. Tbla t• 

,oonr _..111.e tM.1l tbe ao.lO QecU'iN. tcr atrtet i'8tl40ll ••111tq • 

._._, tltl! a,pllftat ioa. or effic1-q to:r •·wat1flecl -.11q wlt.h 

..-1 •U.0-~taa -, llO't be real beca\l8e tu ortgtnal euple vae MCUN4 

- \tJ •tN\Ulei tbU 11ty IUS.t:t ~ Nllf:lbg. 

!DllB !U:!S!:t;t.• ., c-.-.• tti ~u. ~~-- .... AH 
!be total --,i. of 631 contact• _. allocaW ~ t.'be •~ tn 

PN>J01'tioa 'tO t.u• ~. n~ of -1en am 'the a-~ UVD.tton ot 

the c&tch.pqo~-,.~ ftCOl"dl (M1e T). bee .., ....i., for 

&a Wff •••tltlite4 Sa '"'8 tc.tnmla to,: ,._.1acctt of the •• of &UatU1e4 

~ M1111Plhl vt'th tbs· tou.ovtaa nsu1,. 

V.. fat • O.OC'J219 

~ •l'l"Olf i., • o.oi.1a, 
CoaftdatJR 111dts tC0.0-95 



-.1i1 ,. a.-t.ttha,sa • ._..,_..--...,.._..,i. 11Qo.nt• l>7 .-,.. ,_.. 

....... ....... ,.. ......... 
A· ----

IA•, lffti 

. ._., __,. ~1 ,......., ~ ll-W&;r -~ ~l .. , 

U6 

1.ll. 1-02 o.60 1.0, O.llJ 0.98 0.92 o.95 
1.n , .• 23 •. ,1 1,,,.,., O.JT 1.a, 1 .•• 1.&s 



• ..,..,. ·J.t,900· 1.1iO 

· -~- a,eoo 1.-, 
,..,... ' .,,.,. 0.71 

. ·-•~ l,JOO 1.18 

...,.....,..,tt' _...,,. 

1.,00 o.60 
' ., .. 
••• 

, , ''I•,, ... 

19M 

·•'i&rr ·• 

11,068 ., 
4.,172 ftT 
,,1&, ,a 

s.e94 ~ 

11lltt u 
6,528 fl 

u,a,o ,J.Mo 

' • 
1.,f(•/•) 

116 1,0 JOB' ,so 

,0 ,, n 8l. 

62 6' • 100 ,., so 66 .,, 
1~ " • 13 

78 as Ul 12,6 

l.U 141 189 !111 



!Dfu&• A!'!!Ytl •~- e !!!,_,!:MJ!e!IAYJU!I! .F-wb m .__. 
l!E .!!11t!!· t.». ,- . ~•\w !_,,.l C.•1' ~ Poa!i!f i!l!u!!del ~ 

\ 

l!!!!19a:,tft!!!! •t. H!!§. A total of 969 eng1en Wft tnt.nt--4 t• 

-- lat .. ,s.. on Poat.he ·ta1re f.mJt& tba ...,. .. ...-. fbe. ~\ile 

,_ * ona• a11ove4 aou •4flll'l ...,11ag ea -. ~t tne• ot 

-,., but '-" ,,.. • -..atq tor ti. tecba1ctGH to •• 110.N ccmtaota 

oa ta:,e 1dMtu ·..-ay aqJ.ere WPt ,naera•. The 41•~l• ct --­

OOAteota-. th\18 ...,,_, ta ,~t• to tt11t ttatac tnteut:ty, n4 

- OYW....U fthlt of \be~ uae4 wa8 a __.,lJ optilL'ull &UocaUoa 

ot th!t 5169 oonucu aaona a.,.. 

Aa eatblllte ot the pivo:1,t.on &c'tuallt •'-taine4 wa calw.lated .,,._ 

Cocl'lran'• f'onula tor ~ GI \be .- ot st.ratU't.-4 n.n4oa 

.._ua,. for ....,_,.._ ._ _.1 -le GZ 96, coaltleta •• atra'tUled 

.._..,_,_wt.ta $.Pt,l._ •UOca'-1• (fal>le 7), .am 'IM·~ of b 

Mb ll1l4 ClonftMllC4t Ual'Q ,_.. Ne&leulatid. C•lAt 6). 

table 8. C~ ot Pnoialoa Act,ut.J),7 A'tt&he4 1a i,t.8 in hthat• 

bl A ..... C.tcli ·JW SO. Pel" Aaglv -.t "- Jreet•:toa Jtoolltle by 

Ott_,. AUocat.1• 

Act.•1 ~• ot cutkw o.0&112 

o,,s.aa &llocatta of eoo.tao'U o.OOlS7 

o.01t1•tr 
0.03962 

can.nee 
lbd.tra 

l0.081 

t0.078 



- •1-t-t, __ - --~ ,., tba't al~ the afi11Pl.1t&C 

~ la 1,WS _... towr4 CJ~-- •lloe6tte aa4 ... ._. tkaa 

•.-• • •~ • tJNlilion r4 t0.10 ts.a ,- bour (t, an•~ wa 

.0.081)1 •tt.11 .,...._ prMiHoa. Wlil4 _.... Mb· ,-atblA t.t aactt, 

o,-... •tlocntoa of u» 969 ~• hid.~. 

~ d .ll!lw:\1- ,or !!Ml! t!!! !lld.aJJ.1! to • ~lfCUft, 1-

CdW.w ... W!!!! .,~, t>z , ... UHA !!!PlJM 'fl!\ ft!!!!e 4~ttqc 

tile ~ of 6 JltNeM la tbcJ ~ ltal\a of. tM •• 

(0.100.o.O,,.), •~Antl"ll'lM4 1w ---~ttte4 8AIIIPJ.la& Vltli aUocqltm ..._ 

·t. ~ ..,Un&, ,..,,_._. a •tn tn ettt.cf.enq. '.fhU t'riutSoa 

ta ~ lild.U ebo\ll.4 '- traua1'lte4 ·tat<> h CH'l;Ul-1ftt. Nt.uctlon 

1n ...,i. •t• 'IIMll -U. :,acl•:fJ.Nl IJt tbt4. &t il0,10. !he et.•''°" tw 

... lit ... ,. 

•• t2 st 

(i;"" a)2 

.... t; .. (i • a)1 .. flJIINl ftl. .. , .. al u ~ frOI\ 'tbe Napk. 

tu al •lw le66 ffl ~ J.akt, 19\8, ,_. -~ ·flwl l'8Cor4tJ 

coll.ectd ... or k• a, ..._, .... '11w ftl1d.td. I calOul&W u ,37 • 

..,..,., • MW •~&.- ct • ......_ ta &fttltibla ~ nratlft.._1oa .• 

·tu ~ ot • .,. ,_. .-..ttsM. ...,uQI ta o.ocm,. ,,._ t.ne 

•:S.tlodtd.p ot tha ~ ot tu -- aid. WJe .-1-. ot the 

,oplaUOll (l'JI • · ~) 1 &2 IMtcwa 



t,2 11 I Ill . .. • 

(i ... •>* 
•• • check • ta. .....,\1M1 et 561 con~ * ...,i. .,.. nall.ooatel 

-- U. .,.,_.. ---- u .. , .. , (!abt.. 7} anti ta ~ .r tile· 

.... are~tn 't>7 ~ '• ~ ta,: •tn:•t.ne4 --.urc vtt.b 

o.OOdO 
0 .. 0,1 

eoatw.aee llal._• • ao.10 

I< 

11\u, tu a .n.,. pncS..ioa of .0.10, tM ....... d angw c~ 

........ '° ----- ._ -- oatcll ,- __. u "4DM4 ftoora 6.37 to 

'61 'lflMIA .-.,t.fttt4 ....... ...is.re "1th op111ma aUooattoa i. •••w& 
"t.il.U' -.. itdc\ ,.._ .._is.a. 

Kb!• d ~•z. o.r.. ~'°1l-1!£:1:9'. D&a .P.. Cent!!e ~~ 
ot - --- ,nt ...... flf.tblt ·~ . ;;::: . ;;;:;:;1,r.21•.1 __ J. t - •• u_ z _, 1 . C 

la ...._ VWk l'I t.• -.u, ---•• 1!la't t1.......i .-"9tlcalfJ .,. 
i 

-.u..ltt to 'UIII •att.•'ttcal. ---~ ~ --.n •1••, hCh u ~ 

ha the ....... •n• an4 oodltew llat'- ~ \be --.n.. A l:Mtetc 

~ ot p&iif.atioa h that U' a ~1• ti ~ Mnrtb~ 

wt• ._.., ... rr •, -. 41.-tln,tttoa or -• or ,... • ...,iu ot 

•tie • boa· tha't poptal.ation vtU • n.....U.,, ~-,_ ¥1th a ftrieneo 
t 

fJlt E.- . Ille Umt'bu'tf.w ot •tcll-pe.r~ ... u Nft. b0niel1 hDWWr • 
• 

l1\ •utblU a ...... ,osltlw ...... ~ 6). ·1be ~t.on ot 

.....,_t~, S.• U'4 pril!U1.1J to ·caic~ oon.tu.4t-. Uaf.tt. A etate•nt 

tba\ tile ~ Urdt• _. y * 1 .. 96. 8f ~.._. tl1e 4e't1-t1on ot 



,.... , ..... ...., .... ..,.. ., -- .. , ..... , .. 41111W 

.._ fta .._ lat# U't1 

G 



600 

500 

U') 400 
a: 
w 
_J 
c.., 
z 
4: 
IL 300 
0 
a:: 
w 
co 
~ 
::::, 
Z 200 

0 .001- .30- .60- .90- 1.20- 1.50- 1.80- 2.10- 2.40- 2.70- 3.00-
.29 .59 -89 1.19 1.49 1.79 2.09 2.39 2.69 2.99 3.29 

CATCH PER HOUR PER ANGLER 



1.·•.· ., ..... 1.··· .. · '··.·.··.'·.··.•.·I .·· J•·· ... · ·'··· .. •.~ ... ·• • ... ··. 1.· 1. ' .. · ! . • a r I i ~ I r f 

s.···.· i .. i ! I 1' '···Ji.~ ... · I~ 1.• '.· ! r.· 111.91' .~ ,.. .,,,, 
~ • • .. p • ... r 

,i .. ·-. i• ... ·e .. ·.·.: 1 .. 1.r.·.·· .... ·~.·.· • i i I i ! I r . ~ ~ 

'.. 1. ·. l. ·. 1. 1.. !. i '. ! i.. 1,l+.· .f'. i tl. I ffl f 
t. I C' • -. !".r'f t !It. 

• .. ·' .. ·.··.•!1.1 1'.•··'···1.·.!J" ! J ! : ; ' I . I l I I I ! 
• ... •.· '. '· '.· t•. f .. ·1··•. i .. · f·•··· 1. =.·.I! ~ f' tt 1· - . • . . I f r t 

,.~ i 1 .. ·.. . .· a ! .= I PJ..... i::.·.· -

' .. 11.1.1 .. ''.· = .. 1, ... &. I .., t. 'SI i I i I . l . . 
I •1t 11.··· • .. , ... _. r. ·. tt. Is' r. ~*I f ~ .· •fa 
! I I ~ I··· ·,. ' f • - . . . ~ • • 

I : i I j i I : I ; 
• , i f , ' s I • i 

I r. 1.·· ,. a•.·~ .. I.··.·'··· f ... ·.· r.· • i . I • ~ • • I 
~·1· .• '· .. ·. ~. ! ' I : I w..- • r i l . f ! .· f 

q.. l.·· .•. =.• .. ~.· .. ·.· ~.· = ... · · .. ·.1 ... · 1····. l 

t . I''· .. ~I=~ .- I £!; I • · I O 

~ . • ~ • 9 ~ ~ 

~ . l ~ l ~ .· ~ g ~ ~ 

r .. 
~ 

I ., 
{I ....., 

I I ! : ... ! I 
I .. , ... I~., ... , .. ' .. ~. ' ... ·. ·.· r · f I ~ = 1,1, ., 
'.•.·· .·1 i r r .. • le 
i ... ~ 11 r ! '1 , ; .... s. r t 

.... . 



2o ••ts.ate ~· nabu of ..s.a• Ylt.hta a -,.eifl.ecl ~ ot t.bii1 

111b OM D8d only "4.- * Wlri4W8 'to nan4ar4 W'ltts (t • ~.~•) 

6M NftJ' W a Ul)JAt - t.bl owl 4tnributlon ta •~ \fdta (, • 

fable ot .... 1 _.... aa4 onuaatee). 
' 

A 41.ttwaln ._ ... ._ 1• neoe•IIU'J t• • .., tow~ •w=ll as 

the &utrt.ntt• ot 'Iba t.fet1.1111Delee of UtfeJNtat •~r-hollr •1••• 
Ible 4l~ton 1• aot .,_.v1ca1--. tbl mlllNJ" ot ~ ao .­
» .. ._the IIIND catch n• t• not •11al. to then~ ot ~ Vbo 

•• _,. tun '111 aen ••• In tbf.8 e&N ocmtt4111mle ClffOI' wul4 

••14t U tal'JJ.ea ot awai __. ,,._ ued. JanoaA, teble• of ._ .. 

ot ,._ .. ,. type UI .... tlCY l\lzlnt-M POU14 be Nfttnd. '° at tM 

~- leftl ot ....,_.. tm4 ·ftJ.M tor •• (Ne ••ttft'-1 -1-• 
1t7 1an7 c. ~, 1,a.o.). 

Dae ett.ct r4 _........Ut7 of U. Jlllil'Qt. U•wt.lnltloa ot nlch 

ftCOl'U on •"'-•• fd -.~ u aott u wll kn.oq. l•t,._,_. ot 

tbtl ~ ._ UM4 1n two-,. 1a thitl at.url7s (1) • -.n Wbe1iiher 

ea\ch -.-. eot boat C011DU on Cffa1a 4-7• or boul'a ue .,.. ~le 

lbaa • ~• (2) w ~ pncutc et •••.._.Ina obt&laei by WD 

~-◄'U'tct l'61doa ...,u,,as ._ ---~U'te4 -.1Sna. nm -.n~ 
ot \ll4t cakh reoarclt a4 ~• ot cltltertf111 -,. or ho\it'a vtu be 

1'be 'but• ti# •Uoca\'lng thtt ~ ettort ~ ..,_ or ---• Jo, 

•• •ttdl• U\tle 41tnclllty h uttct.paW ~ of •non ta 

••'•"tea the 'fVt.aace, 1ld.e U vu be-.. -. .... ••U.td ot 

.,.., ..... waei bl .. ~-,- ....... aowwr. SA ~. applt.ca­

~,- ._. UH of tblt :,JUblon of ut.1•• of the .......... •7 bie 

...... c--. (1"J• ,. ff) naw, •o. ettect er IIOll-ftOl"MUtr 

u 1Mt ttae uttaatM .-~ -8 •1 • . ._.. b1ahlY vartable trm 

MIIP>A to --,i. \him W u.,en U w ueUl!te tbat w are .._llnl trOIB 



a ---.1 U.'U'lltdtOA. • J'urtber 41.acuaaton u beJODA -- tcope ot 

t.11.U papar. Tile ....._ .. h ret..-t to CGCbraa (19'3: P• 98) ttKr a IIOl'e 

1'ttaUe4 exp1-atlOA. the fHJQC1U10Ji of tM.\ ~ h ~~ 'CM 

pnelaton of •••tate• or ~ ~ 1- coa1.4eftl 1t tbll• ~ 

U MN4 OD ..... HU-··• In ..... 1 81'4ll.f.ea .. aUlllliff of ftOOl'U 

ta uatlll.17 krp am ,..._i, no i~ enor ta ~ ID 

ntS.'N• ol ~ '1 PIIPl'lna fftlll. a ~ Jil'MA't populatlou. 

11!! IU!!S ot »!!1!9e;!le!e3! §!Id& It•&•. 9 Ne9e\! . ot AalatM --......... 
4a ..__ P1eil•lft'-hoUr ftl.•1 •llCh u a Nuonill avereae, 

con•S• ...... tr.,., .. wh1ctl ... - ~ ttlbiDS t•Ut:, 

_, ft•ld.111 ta-..liy. SOIII ~t ..-, be aiftll to \he ata of 

.--,J.e• ~ br'Sni .__ '"1,o4 la :relatl• to tM ... r4 A,wlet», 

.. to - •tbot of ~ ...... u .-s.tbantc ...... ta 

~-,11& ........... to be &ftl4N.. 

ftahf.111 .-U,\t ,,_te• 4~ t!W 4111, -4 tbit lot.dt.ty fjf anal_.. 

oa the i.. .... ~ly (I' ..... 7). O.\cl'l-pu-~pn-...qglei­

-1 .. -,. 'f8r¥ tn a aoat•wnt. •--t-, VS.ta ~ • ~ val• at 

• 08l'Uta ,,., ar-,: •bplf 'be enetiic. Tnloall.111 t1le CN1l'ft '4 

ftahbl b-.Utt.7 rt .. ta tba ~ '""88e• oout aldclll1, an4 

nae._.• IIUU.UIII In tAe Ofttl1.ag iaowt. Yhu, N4h hov 4urtna tt&e 

..,. 1- not or Olual ~ tn C1llnla,tna ~ •~ ca~ ,_. 

--• A alapla •--1.G trl'lb ~ti.cal 4ata SN __.,. to lU-wate 

8\lffOM U.t -.. a......- ca-tch par· how' per ~r 1• ••'"4 tor 

.... ,, -- ,--.., • .,,.. tllat - •'"•pw-llour ....i.. of th$ 

tw ~• • tbil lau ta~ mwntr,a u-e aipU'tcantJ.14.1ffueat 
6'0III •1-• tn ti. ~--. 11m11 __.. anal.en ....- oat (!&bl• 9). 
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Tu VW .,_.. ot all M •ftllen le Tabl.1t 9 la (1.8 z ~) · ♦ (c x l)• 1. 75; 
p 

t, le not Ge Aff"P of two ~, , ••• , 1.0 + 1.0 . 1 , Tide NeU '----· .. t 

too.,,,._. to •••f.oa &a4 ~ 11i u aay to overlook at.• es.pi.~' 

ta cOlllfiU. cenau ••• lu,JON ti.t 1ut.ff4 et nCOJt«tna au anaJ•n 

~' n... • tbt lalut 4ltriag 'tba aay oni, a ...,lat we taken ta im 

"' IIQl'lllng .. ~ .. Sa the ....... S.,le• ..... Ira .... ~ 

poplllat;l,_. irlU JialA "41et•t. cm4. -1tlMe& •--•• f'Jf tlw W. __,, 

~ ot .,.. Tba• .1 ... tdCllt .,,... ln the --.,1.ff •lecrk«• 
X I 

·~.penol 1.0 1.0 1.0 1.0 LO ,. 
lftntrc pen• 2.0 ,.o 2.0 1.0 2.0 1.0 a.o 2...0 2.0 8 

The __,let .... ....._, wt.p-4 1Q' the ...,._uve a1111ibW ot ugl4H each 

pw-lo4 ~lo tM ._ M'f!l'ap., boftffT, Vbtcll l• 

4 •.1.0 <'> + a x6s.o (lB) 

------------· 1.75. 24 

fhe ._ n8", ot cov.ne, ..,.. lt the· atu of 4lNICh NIIP1- t• 

.'"'9\loa&te to tM to\al nt&d)ff ot ~ Neb pe;it.Q4., amt tba 

•hpla • .,.._ ot an nc.u l• ca1cu1aw. ·tor-.._,.., tt • 
1lflOl'alllS __,i. of 11 • 3 or ,0 percen't d t.he \Otal of 6 anci.n, ad 

aa ewu.aa • ..,i. of le • 9, 'lfbt.oh ta 50 ,-.,ceat ot 1S aqlera, ta 

•~, the vu,e .,...,.. la atta1-4. 



!bl••~ haa ,,._ OWOf.eplltW iA tifat tha l,tllGtton of adltlut.te 

Hllp1- atae le 1.lfA cout.ieftd. ActQ&l fte14 6&16 _. -.ck MN YN"iabl.e. 

Ill pnnt•, • ett.cu ot ...,,_taa am the· _., tu -~•tna 
....... _. aot M olwf.OUI ae b tiM _.,. hllllp>.e. ~ ~ 

-'tc N ...-U.C ___,_Uy tu appNCla'ble 'b$Q. W 'be ~ 

ta'W ..,._"tou d _...,.. ea'tem JV ~ p1r ·~• thit• t&otora 

ft4 \be COll4S.Uou ,...,. 9tdcll tml7 vU1 ~.1,s.u tn ena.a.- 8l11it 

(1) uum ,aaDJO uwm. Die .__. o'¥ ..,,._ -■rt ch&np 

__..a., 4tai,.Qg ~ ot tu -· 

(t) --- enc.a - .. JD Alt0)'.11. ftltft 11\Wt be a a1.galf1~ 

4tffeJ!ftce la the ~ fUMq 'l.-11qt {oatoll pw boW· ptJ' 

-.in) ., .. a ,-.!ob of 4Utffiq fteldng iat.WJit.y. 

(S) »JUaONatlODB MID'D sua. '!he else O'f ...,,... 4nw fl'Olli\ ~ 

,-_.lob o, «tttff1ea thhSng 1.a-..1,y .,.t fail to M tn ~1• 

to tb.e toaJ. nattsraa ~,,, aCh Jlf&H04. " 
l 

0~17, ftllwll Ul\hat\7 vsne• ••Staa tu a.,. tM 4tsvbnmton 

« ..-... ~1 __.. ... obta'-4 re ..., .~ <na-e 1> ta tO\Ul to 

,.._..- oau,,_. • · . ..,- lJIJll• tn IUebipn. lecbtle)'R (1936) found 

•-•s.an,· tM ... patten ot nntua. ou rue i..11.e. 

111e t1•••1 .. ta tsat.na ,-11,1 <••n ,-.. bOUl" pn,· ..,_>, 
lloWffU!, _. not· ff 4t.1t~ W • ~i.e. D.e .._. ~ e&teh• 

pw-hoar ·• tw lt't1 ·POW n ffl'lt,t.tc beM.Ylor t,et1fMn __..., but 

""* • 4ttttacti 41ff~ • .._ t!le ._..... tw -. ~- JUioct 

aal Ille a,.... tort» ewnt.tc pwtocl. 



a. ..,._ ot aagl.e~ --~ •1 • •¥ not be 'la »rOfOl"tf.oo -tc 

tltl --.1 ...._ ot aqJ.ff8 paHat. oa lNetJ Vhlc!l ... llflt1"'7 naMtl, 
nob u .._ ....... tae ..,u,.. •-tto ~ .... w b.e __.17 

coaa-.,. oa ,_ .. , ••vU,1 ftMJJecl l.a'ke• ..,.uq u .~ tra 

a WfAe taraat ~ tubbl ln..._ttt.• w '111 ...._,,._ obta'-4 _.. t10t 

, .... ,, ltu tacN:ue Whe» J.aqt. n__.. ot ~ .,. pJ"Qet (aei ln 
f . 

n_. U). tld• ta vue .___. •-- elelm _.. unab3- to~ 

w. llUllll,et o:t coo~ ~ • cutab lnel. fml ...,lul ro'tto. 

Mually _,_._.. --• to .,_, .. vttll ta. 1alDri ta tplfftS.. f1W ~f.c41 

~ of ti. l)oly ot .-., the uw1o»an1 at na..-, cotta,N 

.a Uwrt.•• • tbe at.t.ttt&\e &rd~ of -.,len tovard. 1'he 

---- .,...,t.oa, .U COBwf.l)ute to the ... 1W 41.fflnlt)' fll o'ot&f.ll• 

... ctDNI ,___... ...JJ.na ft"°8 Aft a18o &tt.etd. by 'fUialtou la 

tu efftos..uy ot Cl.era. ac.e obtato aor. ~ ~ others un4er 

COGUU.ooa Vhlch. .,... ~t.17 l4entlca1 (...,._. 9). 

b latedlw CNol Ceuu i.. ... cdllCW4 oa t.wlw l.abe ta 

IUcJdeln -. • ,vtott or et.pt ,._.. C..S4enltle a&ta _. Ut.u 

.,_U.lJt •ta hdloate U. n__. ot -.w 1~ u4 ~ .._Ung 

nit.• ~ ••• clW'• haw «atat.ae4 vmter 4Ufennt COll4ltt.ou. 

nt.• t.Uonat.toa ,rovtc1ea • pn.nteal bub tor ••~ up tetNld>ll••• 
w. ~11 tt U • -- of •ftl.•tlal tu work pen'Qr~ o'f 

tu cwk9 n fihe. tteK. 

loat cont._.. ..... &ll4 ti. au,. • vbich qler coa'iM\11 -. 

nc_.... WM --.171e4 for lea1- • Ponttac :i.i.a tor ·~ ,.ar• 1,-7 to 

19'1• ia.. •--• ot l>oat,• tba• WN lml.uld ln the .,.ier contact 

•Upa to,, HCk ~ ._. UUteA ·'bf~ O'I • •1• a., oo ·ta t\ow8 

A Wbhh 0080 WN lll41t of 'bcaatl pnau\ on tM laa, OQft"eaponAtq 

ldonllatt.ca wae ... 1.i.i. 80\tt t.M ti'lll'bftt o:t thGH boa;U th.at 



....., tr,. tlw· ~ contaota. 1llla aaa>.yat.e .. tact.Ute.tea b;1 ~ 

._ .. r4 MO-"l"I ••• .A.U ~r _.._, t.~ioa ta, OU 

'boa\ ,,.. co.>tMCI on illU N>ew4 eUp. TJd.e ratio or ta ~r ot 

lt•'- coa.._.._ to v. m.Jllber O'I' •• ooutd u attae4 • ta 

...,1,.. 8tlo ta tb.11 ffl14J• 

!!!Ill!, .r .... !!Rl!H .~ ~-'-' 9 .~ Me, \f!Q\ r.,... fta!!M 

J!!!ptl~l .'94 ... 1iJ"9nffl . !!1!19. W.W'!!d M4 Je!!!F:tN, 0&10,!l!ilou 

or !!!!Mm .-..IK !!ll!r• me.~ •tbcd ot od..-ttna • 

x.m.t• Ctu1 C.U. at IHr Laa. hfla reau.l.td bl a t•b'l.1 ecutent 

1-,11q n•s.o. !he s,thlt ta that U:ttle UTOI' 1a 1nt.1-o4QO:H ht tM· 

~••t• ot -.--. «.tel\ per hou.T Jff ~ by • eilaple q,11alllt1c 

....,_. f1I all ~ coUNtea.. A ~ o,· COlQle'te •-- data 

•• .._ .._ SA l.941111114 ~ 41'WA ._.,._ by thil •tboll of 

... tawrdt• cn.ue. ~ ...... of the Nel.UIC)" ., toe -~. 

a.,-. ... a -.-1"1a -. be --~ ~, lt ts -----, to 

utulhll tlte ~ ot ...,i.. tu\ eOlllA t,e. u.,ecte4 to be ....._ trc,a 

ftCb. a populat10lt .. l"ffOl'U. •o MmpU,ag ~ vu la .,_.tcton at 

\llt tta '1Mt COliflete .,.. _. ~. .All • alt.anatt:,., the 

..,lha. "'''°' act-.u, ._1M4 on lhl• i.. ta Ida lat.er pan whea 

• --,u._ ~ ._. o,eattva., Pl'~ • bQt• tOJt ••--»11a& tb.9 

... 11• ..,iew au. ~ 6). tt t• u--.. :la tbt• an&11•l• ~, 

* •IIPlhl ••t• •--1toe4 tw lloatll ula to,, ~ ai.o. 'ft.le 

_.,.,... •,._-»l• •SM t-,.o-,. fW a Ciffa b.kU1\)' of ~• •• 

talQ'JOJAW tor tbe 1,,.1 4-t6 ft-Ga ta.U C\1liW (Co~ ' -4 61 

'!able 10). the Ndl\loaal 4a-. of table l.O we a ~. of ~ 

el ,,_.._a an4 tbel.r ncOl'M4 catch JU' hoar li)J ~. of tM ~. 

hr U1111Jle, 1f -.i -.i,.r ftaho4 troa fhOO •••• to 10100 a.-. be 
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.,,..._,la.__.. •t 8• 9, ali4 10 o*elock. TM tl-Ulfl catch per 

,._ d t!»e COIIJ1"e Uta le ~ la --t~ Mmaer' (tna 

col1Mlra 1, 2, aia4 t.., tattle 10)1 

It-Oil col- 1, 5, .a. 4 ot fable 10 -. ..... eaten per hour c:~ 

tr. ...,i. ..... Heh~ ta 

IJ:lh. cl.Ne-.,...._, ---.a-. ·tr,ae __... ut. tu nb-.,le e:venp 

h ..._t too PGI, but tt, 1.U~ tb1t -.tree, of --,ling in »ro,-.tlon 

10 • ~ ot &Dll•• »n••~ (~ 10). au l'U\&1$ vu aot 

~ trOll • Pft•lll1Mr7 41.-a1cm. or -. ,robln vllen 1, -. 

~ *" •••• cl.erb --14 not 1- uJ.e to- conuc-t a tla4 

..,.,ton ot - •nai-- ..... Mi ......... ~ - .. ~. 

Aft.U,.,-,. ._. ClAWU QI #Ot a\,lac 110 Mlataia a cou.-- __,l.11.11 '1"6'11.G 

OD - •vUJ fl.aha4 lair.ea. 

!!!It. ot_t:ty, !':!IHa.aa,ipa ca"'~ t»-. • .~ 1vt.lll ge fl,8'l!!I 

~~,z .,_,... ,'\19 ,1)~~. 11-t~ "-kl~• ._!ewi ~~•~e 
¥ A!!!!f! .~· !!!: c.il?Vfr 1!! ~• Poa-ctac Lake w. M&Yil::, ~ 

ad _.. •leh fttora _,. collM:t.e& •t tau ld&u tb.M at Jew Lake. 

• ..,Uni raito C111W, ~ .. , ta cunUS.•• ow• ,,.-t or t11ie 

vtu ... of tcwnattt.ea ~- (,,,._. U). Clffl-1Y• ~ ceuu 

olnu,... _.. ui. to..,,.. ta ~tton to the u~ ot .~ 
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.,,....,t ,,.. th9 ..,.._ eorlOn-..ttou oeow. '81ft' ~ ~tt.olt.e 

~le enw on• t.n~ ta ..,._,tAH f/4 \be annae 

oateh Jff ·l'&or:W ptr ugl.or U 'la NCOria fr• Y8riou ,alo&a an: ma 

WS0.'84 by a. l'ffPtOtlft t.,,-uttf.ea 0, ~. 

lt b uaUllllf. ta W,.e ._,_,.ta t.bat the --,1" ewtl.lM11N. tar 

.,_t.uc r.:i. .,.. ...... cu1A atateA, bu."·U. mw,,. o1 t1ita 

~ ... cot ..u.c, t1le -~ of -- tol.l.eir1Bs .... .:1.ta. 

~ u • e_,..taoa ot "" •thoh or coataba * ... ••· ·Ollce 

•••s.-. d i1l1f •--·• ea'idl JU bour1 toa1 lateult.7, -.., the 

._Ual rat!M -.. ..,._ .. fl'Oll the tacta .,,.Uabie, tbq _. be 

.... ta ............... - COllllple'ie .... 

Gata JV .boU' -- ... .....-w by~,_ hnttac i.- aD4 

1h,m '\bl ...... cato-b Jff how lff -.iv t• aa. ..... na ~ 

~ •• •t4l04f • 11:l oae ot *• ~, u uawtp-.i •""P wa 

••Ud by u. ataple wtt.baette .~ ot au.....,... •~ 
IA* MlltW, ._ wigb-4 •....-,,.. CQIJ41d t.1 Mllttplfl.lW ibe 

..... ._ ,W hftlt of eaolt. _.. llf tM AIIEAV - 'ooaW CO\Ul-4 

4el.118 ._. UV'II• la tab· ~- 4UfattMN lle-.cm ti.· vetpid 

•• .,,.tpW a--... "-'211 ,.._ 3 to to ptned WM Ob"1W& 

(M1- U). h la clear ,_, t.wo ..,.._. Yl\lvea ,- U. .,... of 

.... ,.,. -- ... ,...U.J.e, - .. , - ~ .. , - &f."8 to 

the ..._ ~ ~ha •toll :rttCCIIU U .-t-..nte ••---- _.. 'IO 

N &YC>t4e4. tha --,. fO'r -~ ~ ........ bi18 beu ........ 'wcl 

beN ~ ea ~u ot • tnwnattJ ot ang1,.. -,. tmtr • ._ 

ltJ llowa. <mvtJI OCCllft'ftCtN of ~ effCr _.. poulble. lecoria are 

cou.ote4 fltVII autmmt -,. ._ .-SMA fOI' a atJ,y ..,.... 

••1ar11, .......i ent.fl&we ue c<Nll>1Dll4 to tOl'II an ana•l ••'Uaate. 
,_ DM4 for ,..._,,tna ._lit• llhW14 be OOD&klud. vhenevv cata recO!"Cie 

_. w'lflc COllbs..4.. 
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.... --!!Me~ •.!91!~ - .... 8!119!'.~ 
ftat.na tutual'J', • ~ ot llovn. a,eQt tta:tns, Ntlu\tJ ti. 

pop111W1.-, ot • lale -... ~ u4 u relate&, ..,.. other tbl_., 
to * ftalW1g pltt,-. ~, 11 ta a aeM ~· 1m ta 

~ 

----"· ot ... , ... ot tu total Jt.14 of ff.ah. Ce ~ 

·oev ·\IMII tn • 111-.sw eeuw tw ~•tua 'tO'i&l tDpa" hOllff 

uewe t.d.,_tlon fl'01ll cou~ wtth eq1-• 6ntJ. a.ta frclac l.Jaat CCNUU. 

·.fbe mlllber• of boa1a Oil ta leke .,. ~ to total ~ 11oup 

to. tlae ...._ la tbl :fo1l.wlag -,.. 

....... 
(1) 1n. ...... 

It .. ·•• ........ 
,._._ nuatr ~ ot 

• 'IK.-UJ pqt bomt a ftlldDC 
frOIICCMlV 4aJ Sn ..... 

..... al 
X 487• la • 

MUOJ1 

!ota1 
.~ 

l1ove 

for M7 atwa .hoa' ot tlMt u, the ~• .__r Oft ~r• x. :=r ;! 
IWabor or boat.• hO\tt' 

ta ...._-..i.a, to -. total 1u1t•:,, or -.,.. .. ~. !bl• ._,...,. 

obtald ,.._-. tut tlaat ._ usi-r oa ta. ia. at. cm~- hov.t­

~u .. :r:..- ot 11.C\Snc. a.t# tu .... cmaJ• •1 . .,,._. u · 
·.......U.C -.u eo tblt nn1, ot \hit ~lq "11(1ttoa (1) u ___, 

otqlar..,.aa4.i~otaQfl1ill'II. 

t!tal\!P !! ---
tlM __.... tor •nS.ths total a.ale• hoVII la the~ c-,lic:aled 

..... or • ~S.ve Cftel c. .. ta tha-1l,. MDI' ,_la'ble• .,,. taveJ.:vet. 

1Mb, Gt -U.- futon ta eptt.oa (1) ta • eatiaw iU't'f'd fl-OIi -.plea) 

e--,t. '1W n~i- flit_,. ta the NMO!t1 lnl each ta -..ion alibJeet 

- ... u.oc ..... 



.. ·--- lUJlllMr ot ...,..,. ,_ 'bM,t tA ~ froli. lctona.'tt.oQ 
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Galo..,_t.tctU flt \owl -.W ..... , l)ut, yev ... to-,-w 4&V. _....,.. 

__.i, ~111.e if COJUJtea'i it.a Utdb _. --• 

A .,.19 t• •ten1aua 1M beat Y&l.• for ~ ot 4ay U tted 

ta tJltt ,.~ ., .,,...._ .... .tt-1 ,,._ ~ --- ta~. 

lt ~ pons.on S• -11, Clfi4 U \be ~ •• -- ------

",._ u m,t titt_.ot tr. the CUftM4 U•, the ~I.Mt. of to-tal 

-,1.eat __,. aa, M ~tel b:, tbe ........... ~ Clllt.'M4. 

·!bb ,,.. -~ ~-ll)r ,- 1bit ,._ u., 19'1, «.ata tD the 

tou-tq -,. 0.... vart coa,-.w b7 plot"tnl 1- 4Nnl.Attw 

JU'" ..... of ·.U Mil:• ho\ft ., ...... hoes (,,.... 12). 'lhla8, tale 

~ ot .u. a:ql•r ~ f.lw'luilff In a ..-. ~big at 8 a.a. 

qt •.U.'lll -.1, tS- of dU'IaW• (9130 ·p.-.) ._ bit Mtettd.-.4 t,y 

~. to tm c.-.. labeW a--.._ w1u bit~ to" 86 percent.. 

1.\\S.. ffl.- l• obta.t.MA b1 .-ntng •t tlle 9t30 1••• po~ on \be 6 a.a. 

O\l'.tW --. ~bg ._... W 'tu. wrttftl ac&le OD. ~ left. 

'l'M· ~•l"Ubt:ftl..._ 'ftll.•• 'WPl4 fJl tbe %a'9uift o.Nel 

f?IU U" 

14.o~ 

15-5houra 

u., ~ 
10.0 bows 



,.... •. -----~----lid--•---· 
.... ~.,;_ ..... · ...... -. .... ....._ ....... ' :ae.1.• . ........ ~,.....- .... ,~ .. 



100 

90 

80 

w 
<..9 7 0 

~ z 
w 
u 
0:: 
w 
a.. 

60 

W 50 

> 
~ 
_J 
:::, 
~ 
:::, 
u 

40 

30 

20 

10 

-67-

4A.M. 
~==5A.M. 

--------------------------------------------------- 6A.M. 
----7A.M. 

---8A.M. 

----9A.M. 

----IIA.M. 

---12N00N 
---IP.M. 
---2P.M. 

---3P.M. 

AVERAGE TIME 
OF DARKNESS 

4 5 6 7 8 9 10 11 12 I 2 3 4 5 6 7 8 9 IO 11 12 
A.M. NOON P.M. MIDNIGHT 

HOURS OF DAY 

Figure 12. 



:lla, ta oompUJ.ta41 an entat. of \ot&l· .angler ~ tor the a,-., 

..... * bflatba la; 

1,., ... 
)181' 
~· 

l~Y of 
a ~u ,._on 

.,_ t1w .._. .,.. ... 1,., llftN (6 ..... • ,.30 , ... ) lac~ t, .,m:ent. 

of •11 ___, hcn&J's. 

a,.·~ .. •£.f'la&Mfp~ 
U. ,.._... ot 4ap lae1uld. ln each 114 tb8 •••~ --- YW'b• 

cmly dllh\lf ~ • tba ft.idng ~ou ~1- tta ,.. 

· 1- ~. ~ a1llibW 'Ill -,. tul.-4 ta _. NUOD tor ~1..i 

,-,o••• u. tu la...Sw Cftel a.a.. b l"ftftt ,_,. b aJPl'mt.laa\elf 

.. ,.u..w.. 
...._ 
h1l 

lfb-.r 

'6o.a,.. 

8Jc1a~ 

164ap 

11-. 
8!,fff!!!l!!Sl ls!!!!!~~ !Mi!! I!!!! ...,_ ••Me!•• ot 

.,_.~".!Yls .ISi ....... P l!!tk Cf!!!! 
n ,. • ·•,w ot _..,,ca1 __,eunce to _. -.i- w ltoat cowta 

on tie cloc~ .ao4 at .-e~ f.Mttnala. ,._ • blli.Ual ttmdag ·vtp 

the , .. ·ftffl'ld by en&h .,. - contU..ly Uffnu:t .ba ti. 'tfttli 

•Upae4 fl.eta& ... J.t, le .... 1a .. D ~ n.-.. ,.. thOO ..... '° 
MhJO ••"- be YWl4 ..._. ta. _.. 8100» '100# •ant lOtOO o..u. If each 

t.S. • •• ~ ta oouw.r.4 e\1&1nlent IO <me ~ hour b1a ftablD& 

tt. wul.4 •--- '° 'be 3 ._iv __., W the anual el&pM4 \ta ts 



ll 1/t Mltiff• Conftnel.71 U :be bN. flehe& A-• 8d$ a.a. to 9&45 •••• 

.. ·....U ..,.. Sa the ,.oo •.•. eOUl1I Ol'll.7 Qr' .. ~ hew, 't,ut 

'\a t1-i14 'S'- •llJ.4 'k· 1 1/2 howa. lloat CO't.lll'U _.. not. ._ 

W'iU._.,.11. •1 •1 t;a1ce .. mt.lOl1 u 1/a _,.. • o-,t.t-•, 

~ • •S.. ot lA•, •tc. tld.t --. w tacreue Ulilt pr.-tllty 

*" u l.li4f.:nlml --1• .wt'1.bl 8' or ~ v. lake a\ktJr ~ 

oa the __. trill ~tl.y ._... ta ea lloUrlJ count. it •Y tho· be 

... ..._ .,.,. ~,.. _,__ t.na~ tmt au~s.u ta ent.•-tsna 

lht •lqlet tlotna ".._ -. •~ua,toc 1a * C0111tU.tlm o1 a 

.. tonal Ntbatft Of ..,_ ..... ll .... of ~. pitl" boe. 
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I!! I!!£ 
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.... OD a lake '° Aft......,. V. ...... ....,. ot ltoa1- ·per -•• fbltM 
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•' c...--. fllllie1 t.e., coua•.,.. _.. cm 1/1"- ta,a at 

8 a.a. pld:.d a't ~ fJ'Ollll au ta)._ or tae ..... , . .,. • 1/1'4 

4aJ1 •t 9 a.-. p1Qe& at ....._, e'\c. 

(S) statute ~ --,11na vt.tll the· ...,1.e eiN of -.ell •• ta 
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r«ln4• ~, ~, ..,.,.,_ M a b&a'UI of ~rSIQG tor gatn ta 
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--., • n-, ot 'tllt etftctQoJ' ot ~ ot ••IIPJ.taa b1 _,. toll.oW4. 

~• ,ot. •e:tme!.UZ '•B!P!!l s C!e!H!!ff lfsv tE ~ ... ;laber 

21 lo,~ ft! ... ¥4 .!!!Jl.le the. 4 --,le oout.at.t.aa of I tHJa, co.ti 
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...,. &I .._ fieoa· ta ~t.a of all ,oNt.ble ~• ·prov!clea •a 
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IQeaW ..,i.. va14 ,__ a ,1a-,.--lori or .- -iue. p~ ~ 
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u. .. lt u ... ,net ~t ~ ..... of ff,PtaW --»•• aawu ftiiOII 

* ...ia•toa ._ .-.117 ~'lbutietl ~ tbe twe 1111an. 'fbe. 

Mnrl.l>v.tfAG '4 '8 ~toa Of l>oat ~ ta oWt.-ly noa-aonsal 

t•i. 11), .,_ w. . ._ M ~ lt tu --,UQg a..•tittaioc. ct~ 

~- ·...u,,. 1~ b11a beett wU ..-blUb.d. *' ••h ..,,u.ag 
U.WD~ ~ ~ty ¥ltlt 1.,,._hl --• •l•• TM 

. --•t• or~ (1930) ta*' t.t * --,i. 1 t.a nn1 or lai'pl" 

• u. ~t• •tr ieut wn ,~ •• tbe· ,._..~ ~•ttoa on 1,e 

tponi.. ftll ___. of,-., --- .... to a ...._ -U,7 , ........ 

tlw.l tltQ1 u& tile w•l n-.r of ,-.1.1,1e boat couw ~ tea 

•IM• I N GQn:,•a conattt.•• .... 'to ·t,e •'ttdled. 

~ wni.e-o,;..~• t.. a.'lffldrdng lltW J.aJtp I la N:~ 

t• _. ot -- nonal ~ttn -. ...-a.a 'by ~ (1'5lJ P• ·e,) 



"Tllta ~ 1• daelpecl eo that a 95 pew ce~ c«aft4ence -,robabtl1t.y 

etate$1111ttl1. vUl. 1"i wcmg not ll01'8 than 6 per coat of' tbe ts.." 

01 • 2.u _. ~ tor tb.e .._ IAl1at (1941) angler count 4"a. 

tollo'lrlal 'ti» •'ttbo4 of ~, an4 

TllentoM, Sa .a.r fw tba nonal ~tloa to bol4 tor the 

•,eolftd. COl'/IIIU.et'lee lillt'h ot 1me' w, at leUt US~ lfhoul4 be 

t.nclllle4 in ._i.. 4nvn •~ ~ ~ tbe Bev 1&M a.ta. Thu 

n_,..nt u ... 117 at't tn ~ ap bolt;t; count 11Cbedul.4'a. 

!9ie Sift ·!!£ ... Q !f!!,-1.t?ff ¥!!!.V!1 9!191 !!R!:!M• Simple ~­

._lug •ua that evv1 ,.,.a11>1o bouftlJ c:ow:it 4WlDa the ..... U01ll4 
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a cQlff&rtua or -.11na •tboda 1• a eon11t.Attnt.ton ot na:ul.ta ot n&lPle 

NDII• eup1bg frOII t!da popula\too. TM· fl\ll&tloa to 'be ~ ts-... 

hoV --, COlln'be· IUlt lNt tnclui1lt4 la a .._le -to 4etenltae the .-e:f'8C8 

vttb.ta _..ecrlbe4 Uatu U bova to be com~ .,. pt.c:M4 •a$1Nly a-t 

Nml•t t"'.a.e ..., c;.uaetloa •1 tMa be ui.& llbout •~Wed reG\Ofl 

...,u.,. 
Wltaoa prevto• ~ to 4tctate neeu, a ,rectal.on ta cmonn 

ta ~1• n~ ot o.m?. \'tut.t t.e, the --,1e --.u t• Vl"tl'ltn •0 .. 22 ot 

tbt V\18 -- U111JMI • 1 la 20 cbeQce baa ~. off. Xt ~1• ~let.on 

1• ~...,- or unattatnabl• tt can bO rel.axttcl l&'IW. ne eptioa 
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'!b\111 tbe .....,_, NCJ,dn4 aaaple et1e, u--.tng nn4oa au,plbg• le 

.-6...., ~i, 1'#7 ._l.JtAt ~•• tWw ,o,ui.1on ~toa. 

itB I! !Uu!!.nz !l iSV.'t!Gd !!-If!! il!ll!H• PNa a t!ieoreti.l 

•nl"ONb • pa tu ctfflct.uQ' (....,.... ta ~ lUt.to r4 •-•U.tie 

of _.. for a 81WD __,le et•) .,,, Nftlt fraa nr&t1f1e4 PllPlinl 

s.t • ~ Mt4a,t1oa ctin be .,-.w aw •••• \lhicn are 

... lMlllop~ 'Vllhia thft.M'lYU ~ ee total PoPUl&"•• 
ftll --- of ._ a., -- .... td.n1i in.~ ,.. beat ~- .. 

ton •~ •'"-• ,- -ireu o1 .-t.t1an. 1urti.,..., .,,.t.Uu4 
...,u.a, •• ..,. .,,ucaltl.e to the n.u o,ea11oa ot • aul. nn•• 

-. nrs..t .....,_ 1m11p11-,. 

·D'lh ,-.a1ut,r -or • aas.n 1a etneSRe:1 vu h'PJ.oie4 1n the »ea 

Laa 4ata 'l:t:J ~ ._,_. 0&\1aU ftGII. \be ~ C$aflet.e ~ 

tty ~ ot tu ky., Ni c~iag the ....._, flirt._, ul •~ 

6e'Ytt.•oa fO'I' --1,.ow• 'ae tlhtrtbutf.otl ot eq>ar couata by hoWa1 

tile •--.• t• boll'rS •• l'W..-Ctlff variance•, am cer'tla1Jl otber uta 
tNa .... lalle, 1"'1 ue ,.1 ... ,. tei. w. ..,.. the »~• ot 

at.• ttulJ -.. Mbfl'fi.w ot outf.et,ta of~ co,mte •• auUlll.4Nl to 



be the same as tor boat counts. Thus, the numbers of anglers on. the 

lake •t 8 a.m. on 83 different days form the distribution ot counts in 

the 8 a.m~ stratum. Each ot these hourly strata will contribute to 

the ftt&l TBriance. If the variances o'Z the individlJ&l strata ditter 

greatly-, each stratum, should be sampled separately to reduce the 

total variance. The resulting total vartancetcot the mean, or more 

properly, the standard error of the mean, is a be.sis for deciding whether 

<,r not such treatment is desired. The equation for the variance of tlle 

•an estimate tor stratified random sampling .is 

lor elt&lipl•, va1,-s for the Bear Lake counts are: 

Where ~ 2 ts the va.ri&1.1ce o'l each hourly collDDll of Table 12. niis 

computation wae greatly simplified because the ~ were all equal to 83 

clays, a.ad by the further assumption of e1,ual allocation of the total 

.._ple size I • 309 among the 14 hours. The 95 percent confidence 

interval for the mean tor stratified random. sampling is 

limits are j s o.42. This result indicates that stratified random 

sampling from lea.r 1,8.ke 19~1 data produced improved confidence limits 

over strict ;random sampling with the same total sample size (Table 13). 
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' l 1 ~ 3 ••• ••• 1 l I l • 1 a zr: " l'O 1 1 •••• . .... 1 1 ••• i • •• 1t 4 J It i ~1 
u l I t 1 ••·• ••• 1 ••• 1 1 iii 4 tS 3 !~ 
1t .... ••• ••• 1 1 l ••• • ••• l ~ • •• ! ~ 4 1, 
-~- ••• 1 I ' 1 1 1 a l. l • •• 1 1 ' 20 

l 1 ). 1 ••• ••• ••• • •• 1 i I 1 ] . .• , 13 

" 1 ··•·• ••• 1 ••• ••• •·••· 1 1 l a 1 J 1 u 
)j ••• 1 .... 1 t ••• ••• ••• • •• i i ~ 1 2 1J 
l"f ••• ••• 1 ••• • •• ••• • •• ••• • •• • •• l 1 id I .7 
lb .... ••• ••• ••• • •• 1 • •• • •• l 1 • •• .... l ··•· ;~ 
19 ••• 1 1 ••t• ••• ••• ••• ••• ·•·· • •• l 1 l l 6 

• ·••· .... l ••• •·•·• • •• ••• ••• ••• • •• ••• • •• 2 1 •• m. ••• • • • ••• 1 1 • •• •••• .... ••• • •• • •• 1 • •• 1 4 

• ••·• ••• •••• • •• ••• ••• • •• ·•·· • •• ••• • •• • •• • •• • •• • •• 
Q ••• 1 ••• ••• ••• ••• • •• • •• 1 • •• ••• • •• ••• ·••· I 
tie. ••• ••• • •• ••• ••• • •• • •• ••• .... . •·••· ••• ••• • •• • •• • •• 
~- ••• ••• ••• ••• ••·• ••• ••• ••• • •• ••• • •• • •• ••• ••• • •• 
i6 ••• ••• • •• • •• ••• • •• ••• ••• ••• ••• • •• ••• • •• • •• • •• 
1i1 ••• ••• ••• • •• ••• .. 1 • •• ••• ••• .,, . ••• 1 ••·• • •• i 
ti •••• ••• .... ••• ••• ••• • •• • •• ••• ••• • •• • •• .. " .. .. • •• 
~ 1 1 .... 

••• ••• ••• • •• ••• • •• .... • •• • •• ·•·· ••• • •• • •A't ,, ••• ••• • •• ••• ••• ll ♦ t ••• • •• • •• • •• ••• ••• . ... ••• • •• 
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-. a.a& ,.,, ...... 9 t.,, J.)6 2.oe i.d 1.1-. :..,s ti.89 ,.,1 6.64 8.14 6.36 ,.,.r.a I ., 10.1 io.o 21., '6.1 "·· 10-.2 6.8 10.1 17.9 1a.-r is., ~,.s •. , l!.8 il.~ 
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~l.Ma'l• d.ftM:i. •&.- !la■ !!!Ek. s~.-.. BiN ue ~ica1 

........ tOf -~- the total ...,le tJfM aac,na ~ ft'tiOVS bOur 

ftl'llta la ..,_tt• to ·tlJ.e ""11lbW'ly ot the nQH~f.ft •ua.ta. 

r.ua1-': .., .... (19,lt J• 1S5) •tinbute the clewlopMat O'I ~ 

•-- to I • .. ,_ .. toUovat •11 .hU N9tl IUWll l>)' J. w.,--16 

*" t.a •--tffl• -.itns ~ ~ ot a. ...._. u 1-ui (..i .. 
tbnelona tlw - la ..n -=--tell ea'l1.mtlw4) U 1 tor a n.-4. toM1 

...,.i. •1•• 1ihe At _. :,l'oPOl"tl.O!llWll w lit CJ 1• U' ~ ""4ttloa U 

•U.ftd,- d :1t * oo.t. of taldn& the· --.,!Air 18 pnpantoABl to 'tbl 

..,le au., llMt ..,Ung t.t • ..._. t.a tba .,.. t:bat tae .-•tut 
~'bb ~ 18 °"'-'- tor a ts.& co,t. • 1bwa, tbe aasp.le •I• 

la a •--- 8llMl4 bit ~looal to tlle atM -4 to the avm.lAM 

....,..tall el tu.----. Jt t.• ...,._, lnldtlw a., a la.t!pT 

..,i. b -.a m a .-. wrtablM JOJUlat:toa \him, Sn a i.u fll.rt.ab:S. 

ft.U t~ ~ •Y 1-ft ~• ..,,U•-t1a 11.\ 08~ 

'- tlllt ~ ~ ot bOat cowtta tt 'IMfe are w~i. ~­

--• ft ..,.SOW'lf or eouate .,. ...... - MWW.ll ..,.__ 1'M' 

_.. t.a •fflcteaor MJ ~ eeU.ttns tne ~• ot the nrata 

....... 11 .. 61loeatlft& - total -18 •1• ~kll17. 

lfba· •,rt.ta ot \htlJ -~ ,.. ,-nl.U., ._.ndMc.\ by' -l~lDC 

--,i. •t.•• ta ee .._. ,.._ .._ tn ~a.. to the reapn,t.• 

-.S.•• of (i. (~ lit,). ,.,_ ~-- tollow4 -,. f.e -... hlly· 

·~ l>J ....... ,,. ~) ... ~ (-,. 7'.). 

aw ..-"toa tw ~ or ta •• ot .-.,1ft...i l'h'4oa 

..,>J.rc ~ .- t.11 the ~ HC'ttoa 1A anllcM,J.e b:en atao. 

,- a. -.1 .. .,. oormaat. so tab -.. ~ tu .,.... an lflU 

'1w, -- tile _... 83 ,;waU WN ~le •- .-.ell bov of tbe 4-:, 



tu tbe ••-- • • vtoi.. A~ .saw ut.te~ ta tl'ia't ·tbe calcna1atla 

iaYolVH ..,... 811 fttlid fW deb, •ll'at.1aa ('.Dt,l,1- 14). fbi M1- tff 

'f'U:fAMrt Of * -- obtat.4. b)' ta ...-,on ·toJJ a total ..,ie ot 

a• Jl9 la 

1dala ill -~ ... Nl&\t.ni, .. u ~ h .mes..., OWi' •t.rstus..t 

.· . . . . . . .. u-. -- •-1 ......... -. 

a.u. catas t.D dftotaaq .._. aot.d Ir# a utal ._le ot ;PJ IA 

,.._ of· •v."lftd ...,u ........ ..uoc..,1. bl' .... Otber total 

..,le ••• veN ~ 1n tae .... va,· to Ne S.t iUfla· WN ••la 

._..~..,.ti ot ceuu •~ (Ml.fl• 1J an& Vt). 11M io\al 

--,le I • 1~ .,,.,.._wa -.. .malfftir of boat .__. UNlllY _. 011 

• ..... ,. ai.1 eeo.. ta ..... ~-

ld9 ,t,. !U!!l!lel :u !l!!!m!t'~" et 9!a!!. ►x .!!ft~ n. nnp, °' 
~• of qlftl" ~-- bf M78 M ~tea ~- the .,_ lalle ~l 

•• (Mle 1$) ~ lb.at. ....,tttr pt• t.a na,11ac et.tteu-,, 

.,. »-•A1-~ ni-atl.flea.Uoa 'by k1a &n4 ._, alloca'tlo• .c,t ~ 

.... ~ thM ,_. ~ W.ti the atretUtcatta aa 1>1 ~. 

~,..,.,, .. -•1. ~ - )08, tdllell ... - ~- •llllMr 

or eoaw ·~ tw • PNOUion. ot i * o.4, ..._na atrtct l"an4o& 

--,u-., •• aii.aw IMlll ·tM ...SOUi kJtl q-.J.l.1 U4 m pro,ort.toa 



tale 1.\• Allliati• of --.1 ._,le ..._ INN • ~S.• to $~ a.rtat1oa, 

....... ~l 

... ..... 
of ,-.. fl . 

.,. ot ._,.. .... --la l».O" ~- I((~) 
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1 ,. .. It s.88 i.e1.a ' 12 26 - ,, 
8 ,. L &J 4.72 391.76 6 u '!)4 ,~· .. )3 '' g ,. •• es ,.,1 "'•71 6 13 • 38 6J 

1,ltl M 1968 ~ 1-.0 ~} lltO 100 
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rw pN4tcttaa tM ~ of lton COUllt.lt ~, 41124. tbt proper 

•tllo4 of ,..i,.s.q ••• TheN --.tne tbs t••-tton ot ~ are• _.. 

leple of ~at .._.__, la ht.we .,..1 MUUNa ta llgb.t of 

tbeM ttnc1snea. w ... t,oa aNUt Ute ,nct•1on -=~ a\te;tn.4 
\ 

1-1 the Nbdule• DOV~_. llllR ftnt be awl~le. 

TM 1J•• 001at t.at ... iW:m r,,a the Jatenslff Cffel C.naua tor 
-~ 

PoatS&c Laa,_•.___. ...... ot J.91l7 ~- 1952 f.f preffn-,. 

la ttat At,enttx. 9-M eounu ._.., eet.U, ,va"Uu4 by •Y• or tllfb 

wet M4 ao l ~ ·ta.· _., -. vafianeff ot ..,_ • fRJ.'ata. 

ft.Me . .,._ ,x-ovl-4 tu •lUN oece.._., te OOIIJJV.tlnl tJ:le l'N'l•nn 

ot '1le ..-, of "'"lltld .... ltna amt oaft~ lbdtl of ~ .11l19Q 

1\7 c--. •a ~ (Table 19). A.pp1ic:atiorm ot t.iie Maul.ta &l'e 

_..,_n to iwta,ton, ~. fbe ftrianoq (a.2) f1f tile· ~ 

....,. caJ.1· the tawnai -.tatloa ct the --,1e, find aun be conaUel'd 

u ~• •••w. ot ta true ~tloc ~- ( (f"~). ee._.1 
_... •• of blae _,. ~t la tlle asplU& Mtllo4 Vflt.ch ntliilct 

~ laPOD ti. uemip-ttcm -- s2 t. an ur.mluel. uttaw of (f a. 
n.., the •l.ectlGD ot ~ tc, •• boat COW'S\$ u ~. • Jl'«D4oa procue 

(\be •l•ctlea of eueCM4tng couta on the .._ u, nftl.te ln lOWJ." 

wt.al ..,.,._ •••~ tM,n 'by ~ Mleett.on) J am\ ucor.v1., ftl7 

u.,-1i. i. liDOWn uw.t ._ ••n• o1 ~· entlltlwa lJUe4 cm eaau 

--,le• ~ ft'-. aoa~ flll'UI popul.&1:lou. 'fM ~- of 

-. taeu t• that altMll(lh oact ~. u.t.u C$ll be cowstnc'ted 

,... Ille~ ftl"1aneea, the ~1.lit)' HMC1•ted w1th thoN 

uat"U •1 avtaw comtitlel"&bll frOII the~ 9' pe .. cent, l.eYel. 

The --,le ftrilUlCe8 obtatoo4 m ~,-anon Pout.tac tau 

abW • 11tlr1Y e®Siataat nlat1onehtp a.mg u,. ot the -.t (Table ·eo). 
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1!bt .,..,. ~ of tbe ••tt.Wlte• tr. tat au-,-.a, 19it7 to 

19'2, »NNlM• ••tlMtea ot the ---- ...-tance:• tor M ... preAinton 

Pll'QON8 H4 tfW aUocatlon of ._1.es. 

ot ta ff.ebSag .._.. ot aqlen 'Wben coui«ered. wt:tb the IIIKnmt d 

ftllltq effort -,.n4etl. .runi.l'IIOl'e, 'k.'GOWl,tJqe ot 'the ..,_t of HP 

__,-4 h ,ela:ilon '8 ttlfJ popvlat1oa Of ftah pJ'eDl'lt in & bOdy of 

ater te .._.tt.al to the llll1litlaae-nt of •DJ ftabfflea,. ,- •MlllPk, 

• ~ of t4'le tOW ~ ot :,nd.a~ ft.sh; hOh u the pike flffll. l>Ua, 
,, 

_., hdlcate '1\1&-t ...- ot Iba• na ,.. 'ie1.D& l'Nl:lMl4 tau ta ueb:'ebl~ 

e.-~ tt. ~ lff Wdt ot fs..hbc effort le Yff"I 1.ow. 1-C S.• 

_,.Uy _,,. tllODft'td~ to obtala t,at_,.ttMt about,. tl\tJ a_._. ~ U. 

•-t - -~ 1'h&1'l alJout the •11kt ot ft& .i~ •l&bt 

~ ta Yftllailble. 

la tibtlt --.,.,. Creel C.11h8 tiwt 'total •taht of flR nfflON4 t• 

•• ._,__. .... p:trioUc ..,i.. of ttu. veighu., and. M'tt.ra&te• or tu 
total n\ch ta maben ot ta. YVloa .,-ct•• ct na. Creel ee•• 
c:i.ru •tch ..i aea•we u. ~ ct na ta tbe •1»n1 catch ,._.. 

i" u c-.venten to 4o •• b prol,lea of --»U,.q to de~• tu 

••-. wtp.'41 f4 flab u. 'beyom tbtlt aco,e of 'thte P1Ptr, but tb.e 

p"1:,ie. of 4nl"'1Jla eettmawa ct \ha total catch la ~• are c.otlat.tuea.. 

t1:· -. ~!!DI! ea~ I!! P.?.- a-1.. Tft'6l •!11!!: !.ft'! 
b ""-1'•· ~ Iv eat1-•S.n& total •tea le • altlple ldlat.1.m ot 

Iba ..,.,.. catch P*-f' how owr au bcur• ot t1ehtag tu tbe ~. 
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laca ot tM tacwn la 'till• lntlatioo I• • •.-ttaaw •~ ti--oa .. lo. 

lt 1• • ....., w l'ffUV _,,. Mell ot -... taeio.ft. ta olJtataed. ·The 

. ......_. ca'teb ,_.hour,- aq1er 1• ·t1w ar1.-.-t1c: ..,.,_. ot au-~ 
1W ..,_. va1\Wt O'NPl1te4 tt.sr lntivU•l •A&len lJ'bo ...,.. coataew4 U 

\alt ... l.bal ,..... ,- f.U...U.tf.a, ..... 1 ·- •wh•,..~ ft.llata 

llS.U\ ~ UmlU ·aft p~ haw ftrr Patt.ac ~ (T&l>le 9-l) • 

.&a •--•• of - wtal. ltlllber ot .angl.er hourft tftvel••· boat. CG'lmtlJ 

._ ............ ~ ot --~ »w boati 4wtng the ...... 'lJ'4e 

nn.tt• l• ae to:U.ows 

TM l\\llibel" ot ~ ta ·the ...._ (lS bow• per •1 x 53 uye) 1e • 

•ftolw fiatan -4 t• Nl.atlff-17 e••~ ~ ~ to 'Sf'W, ~wt the 

..,..,. a..- of ~St• ,.,. tM,a~ -4 ._ •~ ~ ot l)oaw .PQ." 

--- - __._,.._ *' tiUt be ff'~·-te4 .fNlll --,1.e.. .. ~le­

~ --,it.ug to 4-tend.no -tba. ~ ~ ot ._t• per bOlll" ban been 

t1unaaea. ·I.Ii lfl~ •citoaa. 

!!al!.H '°-~the .~i:.•t:A . ···•··~ 
!la ...... of •ucl«ff 8bal'tft8 a 'ben tfhU. tuht.ng ftriee trOII GM 

to tlw • -...., but on· ti. • ..._.. tll.ta I.UIIUUt:, 1a 91t. Ufllt.- OMr 

·.-... 'tWiOU ho_. ol the 4aJ &n4 f'liOII 81' to 41ilY• aad. la Ut ~la-.. vlth 

toul ttlldnc tateaatt1 (ftpft Q). •ftma, ·ttae •YeNfP n.UlilbeJ' ot anal.en por boat 



•1 lte ,.~ ,111.t.e 'Pl'ffDel.J 'tdth lt.ti\le eoueem about· btu w 

, ...... s.. ,._. ~f.oaate Mfllpltac. Attalff eoatact NCO~ 

,n,vt4e 1be MM.-W, Uta ttW •ttaatiag th.b ..-a.~tt7. ID • 

tat.eutn a.rut• procdve '- t.a4t.11Aul ~• ot •U of tho~•. 

bi -.. 'bOat _.. Ht:or4el on -. cnel ceaau ,u,. ftu, on ead'l s1tp 

• ....._,toa ot ta ll\ld>e:r ot ~ ,-r boet t• .,.U.able. The 
·1t 

llftl'tlp ·a'l1111bV ot -,.en P8I" 'b-on la "1e U'lthme\k •...-.. ~- eU 

heh ... "",tou· M 1008 • -,lar COll'iac:11 _.. --.-11-w ill a 

~ wtlkh •ne•nte all ~ ot the clay am each bf of ~- -.k 

ttd.a ---. Y1U be 6a \\lll>iUd. ••tt.reiate of \be _._ _. ~r of 

~• :,ff ~. IJ.lld.a ta vue beftu,e t»n &l"tt no ~iblo t"nde 

of ~ • ....... ta * aalNtr of ~r& ~ lJoat wlth ttat. 

· Wb&t ta ..W, ~ffl', u • ..... ot 'the Y&riabUtty ot 'tbh 

...... 1"1 to aUw ~ •~ ~ t.'be ._ ad ""1ates 

d - ~ __,le else• the ,,_,.._ ot tile 1D411"14ual OMenM!OU 

ot -.i•n ,-. •t ta an ...,,.t...o. •n!Mle ct t.- true van.._, ad 

~_.. can be .ea. tQ ec1119ute th$ •t•DAart. effOr ot ~ Mtln. 

&~ eno:n em 1IIINQI valttlf• d the maber ot uaJ,en pa boat 

... COlllplild tor - .......... hN the ual• coatan NCOl"b r,,. 

......i 10llff • ~,uc Lake· (Ml.em?). These •l_. U41cate t11e 

.-te·ion a"ttal-4 1.n utweth& t!d.a .-n.Ut;r,. ana ·provttG •- tor 

tntla'ttoa to ut.~• ct the total e&Wh ot tt8h. 

!be ftri&UOfJ of .-. PNl&uc, ot tmelen JD' boat ''-- boat• pn­

h.aul' u UT1ff4 st bJ a ~t tittteren ~ tbaJl -a ln 

n•to.tq the vu1,al.1Qff ot the h41vt4el fe4tor9'. !be •tllm of 
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I s ... ~,/1; 'i at 2 •• J..~ Ix 

194? - "63 _, 1.,0 0.1, 0.0111 o.uo ·-~ 
19'8 ~1$ '68 "'' ,.so 0.74 0.0111 0.133 o.26 
1., - ~n U11 ~-30 o.66 o.~ o.206 O.ltt 

lnt uo .. s,, 1.23 o.,, •• ~JJ o.~ o.i.1 
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c..,_ln, ~ VU'~ ot V. ,_,,.._.., ot t.vo ~. Vben .-- le 

,.,...u, ··~" to ...,u .. •l'NI" ... ~ ., .. ~ .. 

...,._ (19'9t »• l,S), ._, ....,_ -.~ i'.f' K ani. i .- ~11 

thwt'b--4, .. Y(I) aDi1 Y(i) _.. ..U..'8• (,}f tlaetr ._,Una ~•, .... 
ta 1d,.kla Y(ii) t• • uti.w ot • ...,una ffl'~ GI' ii. tat Wr4 

ieftl f.l1 lat.• ._.. .. ,. -, M ·t.pona ta Ille a,,Uoa'Uoa a'I bad. ~ 

* '""•' trClil ~<iij ta tnfl&l. ,... ..,..... wttil tM ~btlttoa or 
* a..,_ WO ._. to ._ ,_.,haee 1'(iii). 

t'lae ~ --- .. ~-.... of ..... i .. '"I .. 
t.~rtt--. .,..l)....,..lf ·~ a.-s1>.w •• ·mn .... ......._ 
at,i.t tor t.1d.;I •~• Jt. h PoMAlit 11-1 ..- cen.ala coa4ttloa8 the 

,...._. of·~ JO~ cfA'dA M N1-td to the ....,_. of uatil 

--~ - a law. It thU ... , ... .__ 'AUIIIIV of Malen flt"~ 

VDldA Otlt M ~tutn'I of Iba a~ ot l1Mts ptr ~ ead. th• 6btfflJ 

~le to .... v-..n ... oft.~ •144 M • ~ ~-

11-i.11, Utile...__ •tell ,er QIJt',.,,. ~,,..._a t'aclloa fl 

tu illteut._, or boa.'te ·tae. ~* of ~ 1JO\\l4 'be t.a"1l.4. 

__.,.,., tbil •• ... 1~ .,_. PeU. IA• Ao net taUeate an:, 

Nla'ti.-S.'f 1--..a uttter \he mJdaq, of ..,_. pu boa\ Ml ~ Jel" 

u. • .... atoh ,u llma,· pa -.i..- h4 -..u ,-.. ttow· (l'i.pffa 

l) ._ ti.). TM val•• Jl0$t.e4 h ~ ~....-.• .. 1M • .,_.. a,__. 

ot anal•• ,-r ~, ad • .,.""9 oatcil ,a 11o1a- pei- ~· n• • 
..-.., •• ,u ....... ., or•• OUU"NA. u~ • ~1• ot 

~- ,. 11ft ~ t.a ~ ...-,1.e., tt tllsou14 be Nt◄-ataot 

._.___. _,..__. :t.a s-,ec:W 1G ceuu eta, l)OHiblJ tw ~ 
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I\IINr AID CalOLmlON 

h UaU paptl' .__ IIIKbola --4 to Mlc!lill'll ,- eoUectt.ng ._. 

erJJllpbg ~. 4ata ,... ~• uw bMll nwt.W 14'11 ._ dt>JntS.w of 

-~ erttetftt ... u... '"'"'_..• ~ _.. NY81'Gl ~11188 

nu•• ,_ _..lo»bl dfhlen -4 ----• •~ tor ~bl 

U.1 .-uea. er-1 .._._.. we h ~t eouroe ot tan. M1"bli 

w .na ..a tbe ~~•• of tUllerte•• • co.14enb1e IOl't1- et 

,,.__.. • ......,.. tvaie _. •~11 ltvoW ~ cne1 wuu proJ.-,cts. 

Jltloa ttat, •tt.t, aa4. ... 1 ta • ....._ Sa •uud.q the ;told of 

ff.ft. • ~. V..11Y, eMttl ~ _. ,-t of a COl\'t1md.DC ••1 
f# uptl'illeClta.1 i.• M4 ~--· .,_. 41ft ~- to be "'" ... ,1. 

ot mon •wn ta-. •••· Lona-....,_ .... --•M17 to 

ffAltl&te -. etteou of --••a-t at~•• 9- nnlu of ~u 

oa ~- 'M•t ~ ~----- ,allct•• .M4 ,_....,_... • 

-, l,akal. ~ wt4a -llca'lta ot 19""8 -... .. _.. fw contimtoM 

-- ...... tlaat - "" ,-.0>1a tafantlttoG. - obtat.« ia t;!te 

OMl ~. Of ceur•• .._.. ftavlte co\ll4 be &cblevd. on tba· 

••t ••• ·~ • cQllflete -..w ot al.1 ftlkt.ng ec\S:n.t1, amt. s.a 
.... etwat~ tht• au " .----,. .._.,., the· aetl tor c:atch 

f.donattoa au • ..-a .,._,1y. 1W ..-leas owt ss,on ttawte• 

.,.. ,-.A fte!"J )MT, .,. ftl'J often a --• 11 caJ.kd ff.11. In 01!'4V 

to _." -\be ~tq '"1n4 • .,,.t11l'ble ta48 ...s. ~1 ti ts 

~' •-t ~ e.ffleteni aaa,1tng •ii!aob ttd.tele tor tntnetw 

...... a..taat-. 

•l.02· 



hv.u&l. ~lot.- u4. ,e ...... tiosw _... RGPffi4 frOII tbu 
,_,,.. --,.,.s.. t« tu· ~ of ~. ~t:ve CNel C... •mt 

• ~ .. 1,-u et eakh ~. 

hoMt,)¥ the ... ~- •...-Un to • _. UN t.a tor 

....,'lt.oa el .W.ttfld l'lld• .. Ung Yltb Ol,$hml •~cm. oZ tile 

w•1 ... » .... .... n.•Ute4 •1111U-8'welm.1.'l•• wlU lie -.M 

f,n\Vo·wp• 

(1) to ._.. a.c..-1011 _.._.. u. J,NCU1oa ~ ett.atad l>J 

,.._. dMUI •t.llou (-. pneut MUGU of _.l.Jal.q ftC«4a 

o not ~·t• ""'"ltlet ..,u .. act•~ f.a .. ). 

(2) 'fo •~ ·u. 'Nat ~l•M$ ,out»t tor • gtna ~ Of 

... ett.t. 

~Uy, tbfl ~- 0, 'the lft .. At ._. ~\d,e U Q8lJf.lti&l.ly 

Iba~ ot .... t4flet ...,u.aa "o1 -.. AU ~ u aN4e4 u -. •11.tUc&U. 

of enNJ1'fAte f~ • U.. Pf'~ alloc.attoo. ot ..__ effort to 

la1le ·~ ~ * g&iM •hl ttffl~ ,oNi'ole b7 ·till• -~• 1"Mnt 

~ for MheduJ.bJI ~ t.atentew • boat comte •hOul.4 1Mt 

dtflN. t.e tacl• '118 toUowua: 

(a) ,_. Mot.doa --• 'M _.. ~ ·tu. pnetstn or ••ttat.ttaa 4eaf.re4 

•to,e a aehll4,ale U Mt 'Uf IOI' a ceuu. Conft.4itace lbdte (95f) 

of S0.1 flah :,e:r l'iow •ve Nb 1ttl-Htd Qbitnrtl,J u 'the· uah"ed 

,nct.11.oa d ••-taat,hg '1lfl avaqe cat4h .,_ MtW. fill• ..._ to 

'be • _.,'4 ft.pre, •1~ .tor ... a-M• tllt• '"cute Ylll aot be--·~ 4wt.ztc ...... ot 1ov ftaldq t.ateuit,r. ~ ,. • 

.._ 1-a\lllt ·1- ...,.l6W'7 ot •wtt•,-,-boV cl&ta •1 tecpd.ft 

that .tK>ft NO~._-~ b tM hWlpl,e ~ \bflff .I.ft~ 

fMllh't 4..tDS tu •aeon• 
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euob •• cawb ,er bovr per qgler 1• not •U ~ Ut1 •~ _., 

NOV ,._ ~ 4tavtlN'toa u ••••11' • .,.... 
<•> '1!e ,nc18toa fklhlllb' attalnorl t.a ta --- ehoul4 be calculatd 

•l»a , ...... t• ~ ol -- Mb -4 coafl.4fttM liidta of 

u. .... ~- •vaun.a ..,llnl (Me ,._ d ot thU -th~u•u), ao 

-- ~''"' 1d,ll M &ft,ilal,le tw ~--t pnatoilOd ~ 

.... 'dN( ... le .,., ·-· 

~lt IU _,.._ ~ _.. tw • S.~ue 1.a 11M preculoD. 

· •t•tMA ta -.. Jn,utw ea .. t• lt2. -. Mb.e41lltl.tl of -., C<®n-. 
S\.U..• of th8 -~ Maple •ue• Nt4 ta pNCtlf.Oa a't'ained ta 

·--~- lloau ,... ..., ,_ ... am\ ... s.e J.ailaa idie&W tbd 111CM 

..,... _. ••~'-• ac.. ~~ vt.u 1- ,-.ai. lf "- tot.al 

~ of *" ~• uedd IO attath tM uahd Pl'QUlon la ~'84 

•--. _,,., ~. w the YVleiUtJ ot ...._u ._ 1.a\nett1 ot ne1-

• \ht ~ u,-. At& ~••at ID U. prociat.oa of .. ,s.,s.q 
lloau ,er- .llo\'rr ts ~'.t beca-. W• ~lt7 ta a ~ ta ~ 

WJ&•toa to •ntM'9e ~ ~ tbhtag bitttutty -4 ~ '.1.0tal ca~ 

of fteh. 

Anltcatto». of *• ftncltnp Olllil't _. to -... -.,w cha;•• 
ta •tWol<c1 ii\ 1h11 !atenatw C..1 C.-Wt. ·'!be .,., olwi,,. ._ ta 

If# heft.._. ._lb& d~Ori a~• O'tber aya f4 ·Mab aqler 

takujty .au _,_.tbJ.y leN eff'ort ea ~· --• 

fhe -~ ot c~ -4 aaalptq "~ ta the ~-1017 

•-~ WO lM fiO&tftd It) laolude ~ton tw wtpttq ~per~ 

~. t• fttbtng ta•ntty. AntJu111•1e •nor• 1n t1te eOlllp\lt,at1• ot 

u. • .....,. catch per how -, n•lAl.~ S.t \b.e ~ _.. not ~11 

wt.p-4. fheN •Jll"Oft are coul~la -.. ttabiq S.awuttf.ee _. 

hip a\Vd\ • _.. -.owtflN4 .,, ~"° r.u. 



!'ta . ..__.. nvllel 414 •t l'CIVUl _,. l4U S. ·* ~ et 

--.11q to .. ..._ tblt· .,,.___.._.of -.i.n ,_. ~. ~11' 

, ..... ot -~ ........ ...,.. - ~·tilt ..... -­

- ·ti.t,u· vlU M we ._ aa.p• to 4•--• tae l'£lJlll1,ff ot __,_, 
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