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Ufo ill the ••· It """ hh boUof that, dthoU«h tluctu&tiOI'll ill 

abuldan .. of ..... an1Mh•yll0tboveata r ,thoy a...,ot .. .-.p~~aral 

oeeur...,..eeilltheuathanOI'llend.. Dy-.nd.(l947)1D a ...,rle<vof.udlof 

theWo..-tionthath .. appo are<ldnceKa•~ ' ••tate..,t, wit.hpo.rti· 

cul.lrr-ra...,..eeto-landbirdpop.>t.Uonoi.IINorthi.Mriu,poi.nted 

oll't that the aeeUIIU].ati"« 1Yid1nce auw•t. nuctuationo in olnmdanee 

tobotherulainaniaalpopllationopnerall:y:ratherthantheueept.ion . 

ThlpNolttlteontr11:rut1onhconeornedwithtluctuationa 

1.n 1 population of the slant oullo~, l'la~Of!cterl •nllanicul (O.Un), 

intbo8f.yofhltld7. It•1nt.o.1nothatcreatchqn1nU..l.&nd11!4l• 

bJU..fhhll7ofthh....,....,neettlltet\I&.UOJ\Iirttho abw>clancoof 

thoatockawhichar-eontrollodb7thloffoetaorvat.e.oteapontu:roend. 

cire<ll.&Uon. Spo.citicall:y,itehowo thsthi&f!vatert.o~raturuattho 

tt.o ocollcpaapRDt.ldtor&JiiddoTilO~J\t ondlhortpo.lagiclifocf 

t~o '1\ll.nl...,blo lama, and .... indicatiTO of conditions of Vltor cir · 

culatlonwhieb nt.oin tiM> lame on the po.rtnt bldo . Tho ruulti"'' 

tcallopo.arowlarpi!IOIJ«hto be t.ak..,bythe tilherr. Lowteoopera­

t111'11 Pf"'l.onC the 1~ of the palqic laml lito end. .... indiu-



tin of con41tlone or .... ~r eirnl&tlon wllieh ill.Cf'fiUI thfl chaneal for 

the l.anu t.o be -pt """7 fi"'• the be<!•. ~r .. tt .... rut, ludinr 

to ...al< :JOI..,_Cl.aa"' and. low co.tehu wMn thq u- l.arse ....,IJ«h to be 

The aeo.Uop or tbe lla7 of Pund:r 11 !~::now co-:on!7 u 

thapaatordeep"••callop, todhtill.pilhitfroootheftaJ'Icallop 

(!!s..U!J ~)of -rdalillport&ac- do~- put• of tho 

II.., Wlleland. oout. "'' ciMt 1co.ll.op hi.• b .. n mown b7 at hut thf'fll 

adantitio~~D~oirltheltteratll"' Gould (1870), Ganons (l!SS), and 

O....W (1906) called it Peoton hnuieoatatua, M1«he1~ Md Adau (Booton 

Jour.llat.ll.ht.!t: p.U, 1!42), st&fford(l909)•ndl'l'oetcr(193)) 

uae tho IIDI hct.en •nllanteuo, O.Un (SJ11t, lilt, p, ))17, 1788). 

Johnton (1934) and. l.nralotb&r ..... ..,t authorl hu·eu•ed!!.ll!!l 

II!!!!!l!,Sol.ander. 

Tha!l.xiJisofl"'icritruor~~tha"-'heollt'].ico.tld 

(litter r ..... w, J. CliJidl, """'rd Mil- or C<!IIPI'rltin Zoolou, ,o11 

!UeetthiAtl&nticBiolo~ticdStotion, st,"Am....,.,!I .B.) , Sollndlr 

fifltueedth••J»ci1'ic,_ •v-l!dh"1"theauct1011 .. 11co.to10SI" 

o!thePortlllldlhl• .... ofltatura.l.llht.olT, 1786, copiuofwhiobwarl 

dep:oaitld at tho Brltieh MuMI!II of Matnf'fll Hiltorr . Arsu-nh tor 

14cpt.1"" of thh catalope for fl.Jdn& priorttr "'""' lod.'tlllcld by Inodale 

(1'.116), butrecentopi.D1011doeo""t f'fll!:lrdtMUatu anlld plbli· 



_,_ 

caUOD of the-, 1nd O..lin ' • cl&l•l• noo&M...S b7 ~rtl 

1n tho llarTard 11w1- of eo .... un Z.Oloo. 

IOtdc:h h rtoopiud b7 l&tu .... nc.rt. Cottto!WiD& t.G thlt u~, it , .... 

butto"'t.rt.ot.betCiollop u~(ntooeecteu)•rllanlcu• (C..lia). 

~~ 

Flaedp!'etom .. nl.l.ui1Cil.lhrutrlet.d.t.ot.htlort'-•l 

.ltl.ulticcoutl>tiortii JJIIorleatro.llrdo..ndlU!dt.oC&peH&ttl,..l, 

.fn ltb foUDd iDdepthtoffrosabol.ltlOtolOOtatbo•. Cofl"'ntra­

Uontofthe....t.lt aMfill>td~nh~illllewfoundlancl,tht 

lort~laad Stnlt,atnrlOIIIJX>lntlalt~n~t.btloOut.hcout otllon 

'Scotia,lnthella7ofF'uno17,onG<tori"IIIAnk,andln~ aton, the 

-ricaucou ttro.MainatoCaJ)ICo4, ThtdtpUI• atwMd:!ttleHcon-
7o 

.:.ntraUona ' "' fwncl nrr fro• lO;fl~ fathoM in DOrthiMI "Jiotu to 

301'\o tatbo. 1n ..... them ... ,toni, South of C.J)I Cod t lleJ' n• tOUDCI 

onlT at vut depl.ht. 'ftdt posraplllc dittrlbi>Uoll id.,Ufiel tM 

c~ 

So-.~oftheliteh18tor7of£. •nllatllcu 

of t.IM Bl7 or l'lm:I:T· It hn bHn ttlld.itd la .., .. d.t.&il by DMrv {1906) 

and SWford(lm),•nd •"neentl,Jb,-Borden(l928},St..,.._ 

(l934,1935,1936)1lnd.Wehh(l950). Tht l1fth1atoi'J'Ippe&rltobe 



•oil ~ aaa• N for otAer peleon><>d ..,llu010 llthc<l&h oertala tH\u«oo 

u-e 110t. g.,.. ueept "07 1D41r.ct obe•l'nt.iOD. a.d -pal'ieoD with ot.b.r, 

ol.Mel.J' n1etlld, •pec1M. 

ll..-11o,. Un"" tA• bette.. Wb.ea ,._, tbe7 .re ott• 

ett&ehedtorocbl!ldctberobject..bTbynuthr .. cb,bntcandet..eh 

or ~ills ~t 1H•. •tunu"" or~ ,,...dol oc<:Q.n et ebout 

fOIU'orf1n,...nara,e(SteT-OD. 0 19») . !'h•et~P..,d l1)41.,.. ,n 

t.akea pl.ec• then. Dnelos-.,t r<>H thrcujb qui" typied trw--a.iq 

t1'0Chopbor. &d nllc.r •t.a.s; .. (Drew ... astartord) whleh wad to •taT 

c1011 to botto. (!lrft ..,d st .......... ). !be .. •t&c•• appear to Uet at 

1 ... t ona or t'IO "'" (Drn and St~n~~o011.) 0 dep-.dl.ng upaa nter t•­
pentu ..... Wb.ea the prod.1 .. 00CIIlehlbel11o fn;aO.Sto1.0•. 111 

partlelM, b<70'"""" pocwt.handoccu1,...1l.J'U.Ilh (Drn19C6andooll.ec­

ti....., "07 a.ik- "" 1.ct. n). b u.. ao,r of l'laldJ' growth u quite 

npl.d. et fint. but 1low 1111ater 111• 1111d Tal'iM ,.,.nho,t fl'OI. pl..IOI to 

pl.aa. and tla• to tiae. llarlallol. •1.1• a 10 to 111D.ahu •bell dlH•tll', 

a.d ~ .,, •bou.t 20 ,. ..... , 1ltheu&h rn old lllell• ucM4 •ilht. 

,. .. ,.. or•r•· 

D -;m!T!liiJtiD!I gT BC1UQPS Ill THJ SAX Ql nrm 
S...t1or:- u-e f0<111d in ""en.l. part• or t.b• ao,r or 
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P'\tndr. Tbt••tiolportuotbedauhtlntMIOIItl>--•hrnllaytro. 

I....-utllt.oDisbT,I. S, withthesnat.etoonee"tn\ioruolntheDtcbr 

arM, Othert ue found nur Grand llallan, I. B, Both u,,,.. ar-e• han 

bMrt 1nt.na1nl7 fiehed for a nuber of fM.ff, l -u•r bed h lmooortl 

t.ou::llt1nthe100utb-""atern~ofii111&1B .. inbut llat"""'r-

eonf14ero<l. -rtt~¥ .. r ....-rci&l exploitation • .lnothu e-.11 bed h 

Al..,Midt.o hanonceWetedattheheadof theBayP")per, nuT 

Cape Speneer ad n. Ha~>h, bat -• ..ot found dW"irc a ..,~7 or tM 

Bar1Dl934{St.ennoon19JS). llobede&r<~fowoialonathetiOrt.bll>on, 

ucapt.tbo.,.al•• .. dy..,tiono<l.for~heClfoan<ti!M.an~, 

!, .I.RIIAXGPliDT Of' tf!l': D:U:BY SCAU.OP 8EM 

'nle COMantl'&t io,.oftull,ope lathe DtibJ a.-.a&Hthe 

luaut krl6lrn 1n eutern CU&41aa ••ten. "-Jor' co.,c«~ttt.tiou OC<:W" 1a 

eno.r&l parallal rowe, atntchill« doq tM ~ ... t Ul the MishboW'hHd 

efD1&b70..t --(ns.l). nw.btdamvfiehed....,Amodwlthinaa"a,... 

etNto:hift& r..- lS .U.e ""'t t.o fin u fix .Uu eut or tM Out, And 

witbill about U .u•• of the eho..., u.... So• IMllope oaeiU' 001Uide 

w ....... ,bat an .... tattraethotofiohe~,p&rt]J'beeaueothey 

oppautobe•catteN<Iandparl]J'be¢aueoitt.ezpent1n, U-con-

•..mac, _-...:~ d..,.....,u, to thh tar r .... t.he oaly .. r. h.orbour- - DtW -

du~t.lleviltt.trfllll>l"<"non. 

!'i&.llhawetllatwitbillthe fbheduMtMbtdean 

Of'1"1.111edilltour..,...,or-lendht1nct""'•• penl.ld totheooeet. 

theM bod• •..., cl.a .. tfliOd.byt.hethtwo...,.nee "i.BIII>o...,•and. ,•ottlll>o...,• 



Tt.insho" (V'OIIp1neludutn•raldtsUnct.bedt errNIC"'' 1n 

Ute eutin t •1nele ..-Ht.e4111lu froatbe ' """• tnd i -nthe 

wut tplit int.G t"" rowt, 2! to ) and 3l t.G 4 mlu fro• •"""· The 

aepo.,.,tebedl r e .....,..,t ar..u wherethe"'" concentraU onloftctl-

lo~ on bot~ which h tuff1c1entlJ' 11110oth for ltllcceutul dAy in!l;. 

4t.., actllopa e ,.,foundbetveenthue l re&l butt.hey aAie&rce 

aMeceuronroou&hbott.Gawhe,.,d"u:tn.llhditticul t . 4Moond • 

rowof beds t:U:t.eenen.tlufroa ahore,tndknolm. uthe~Ground 

or40.M1nut e Ground, hao .. tt..sel.tu.-iu s ninehore bed. n.h 

,...., ... ,.,r-rc11J. 1aportanceduri!lfltheurly par1.odof t.he 

f11he171Ntexoep!; tor itawen emextreal.t71tMt oft.enfhh.-it.o-

dt J'. Thh ••ller...,atemezt,..,llit J' IUPrOrt• • nl.._ble coneentrtt1on 

of•Wlo~•nd1ncon .. q11eneetheJ'tlun,erf1eh8,..,....rete"ethe,..,..,. 

40.Kinute0roUftC!for1ttlone. Older .. nditt1"«"1•h1t uthe i.()...M1nul.l 

Oroun<! • Bel owt.bell"'d"{1.e ,...,t tofG11111•er'• llu.d ) . 

The ofhhorebtod•er• o.rran,;ed inho l.on1, wide...,.... 

t.'fanc~tl;t2111leaortahore. Thebott ... Utereil•-thandHh 

poadblet.Gfhht.,..llopsin.,ttpl.octa al~ U:ue bedl. Hooo..Yer, 

tt. the ~""'t u .. offlho" fhhillfl bccaom treted ... Ut•t part of 

the, ofhho ,.,boldaMt reetDbbJ'Gut. 



table I. Ot.tch St.t.ti.tti" &ad Fl.Mt Si" ot tbt DiPJ" Sc.lll.op Pbbt!"fo 

,...,....,.. 
lliet.Sise&8t"-hd~l ,.,. .. Jir,s...-1. 

Oet.. -.lpr.,!Qe, .... Ot.tehper 
Fbl>erit• tddit.iOlllll.•!lltt- Aetual(Bt•t .... 

S\atht.iu SW.thUn Cl.Hranee Couat E8t1-... , 
1920 -21 "·""' 19'21-22 "·""' '"' " '·""' 1922 - 2) 79,100 
192)-24 "·"" " .. '·""' 1924-25 "·""' .. .. '·""' 1925-26 lJ1~JOO .. .. 2,?00 
1926-'ZT 329,600 "' "' "'" 19'Z7 - 28 '35,1!100 " " ..... 
1928-29 249,400 " " '·"' 1929-)0 199,100 " " "'" 1930-;n 225,400 " 

., '·""' 1931-32 122,?00 " " '·""' 1!n2-33 w,6oo " " 17,900 
1933-34 m,.,. ... .. 11,100 
1'1.'4-" ?66,000 " " "'·"' 1935 - ~ 1,066.~ 

., 
" ..... 

1'136-Y7 1,854,300 .. :: " "·""' 1937-38 1,2'/6,700 70 " '-'·""' 1'138-)9 ""·"' .. .. '·"' 1'1.'9-40 ...... " " 9,100 
1940-U 44?,100 " " '·""' 19U-42 682,100 " " "'·"' 1942-43 552,200 " " "'·"' 194)-U 49),JOO " " "·""' 19U - U 694,~ " " 1?,1100 
1945 - 1,6 "'·"" .. .. "·"" 191ol>-4'1 H S,lOO .. .. .. 10,900 
194'1- 48 .\49,200 "' " " '·""' 1948-49 'Z7S,800 " " " " 10,600 
1949 - SO 1?9,400 " " 17 17 10,600 
1950- Sl. 3)3,200 " " " 12,300 
1951- 52 1.69,400 u 16 " " '·"' 1952- 53 " " 
• !!lapplltd bJ"IIr, I, 0, fru.tr, t<•et Supernoor ot Pill>eri .. , But."' Di'r111• 



TM1 HistORY tY !Ill DlGB'! SCW.OP rtSHI!lll 

A ...n ... of tht M.tory of the Dilb7 •callop fbhery 

,._, tMt ..ne~;~-u Mci~~niD& 1• 1920, Mtbod• or thhinc ....-. 

d""loptd aro:l ...., Mdo dhcon~ed which led to the utlbll"'-lt If 

o.n.l~~~obleindllltrJ. lll>wen.~,lftero.pilriod.ofd""l'-"tlltld. 

il:dtial ~1porrit7, U>eMIVJ.IIIbA~pdNpilllaldin&•liliebhon 

t.blttllue~•i.nlat>din!•hon ruult.odoal7ill partff'OIIellqu 

ht.ot.o.ln .. t the, effldenqoffhhinl!par, tiellin&precttceor 

ecanold.cccmditiOIUI. Ititconclodedtl!lt-lOr~e•iJlthllbl#l• 

d.anc.otU..otoek•••tal.ot..iliYOhed. 

A. rwC!IJATIOO Dl TOTAL WIDIIIQS 

Fi!! , 2AandTtbltloll-theland.iiii!IOflco.llopafro• 

the Diab7I.J'IIIdurin&llei!O.:t. lt.oApril)Oporiod 111tce fhhiq 

t..p.~illl920. Thued.o.ti i Nitlkenfro-thl.,nthl.J'reporttof 

filhorlu officer • (r,S, - 1'•) for the cliltrich of Dist>J' lleet, DiPr 

and4hJlo.poll•,N.S.,theOft!T4htrlchwhereD11!bl'•csllepoiM1 llnded 

( J.ppendil:l), Tbotd.o.t•doaot•howt.cotlll.ondl.np for eeahfiiiJI.n&t .. •cn, .. ~ 
~1936 rt-111111 ...... o.uowe<~ 1'1'011 o.:tob ... 16 t.o """':n and 1n J.prill'n6 

tll11 , ..__ ..... , extmdod t.o con~ the porlod October 1 to liar )1, llot 

wtll Apt'U 19)8 ..... , fhhln! rettrlct..4 to the period O.:t.obor 1 to 

April)O, 1hedltiC01111dlrodhll't • NI1111it..dt.otbelltterpilriK 

t.othowtheareatell~tinlmoiin&tWhlchblont.l.kmplac.dupit.o 

~·tn thtlell(thofllthlncouMn. 



.1.. 'l'e>talL&ndizii•(Oet.. toAprtl-ino. ) 

1 



tiono1n~bJoeallopland1nc•· AtleutthrMdhttnet~riod•of 

h!.&h eatehuuoerldont and. a rece!'lteredabollttbol927·2e,l936-37 

o.r>dl9~47fhhillflU&IIOTIO,w1thalledd1tiOM.J. o•llpeakinl9U•42. 

Ute..,..tt.ncviththo peu,..,...,,..Pft'1odoor l""uteh. 'l'hooooceur-

It 11 to bo up~cted th at - Y&riotion in total ca tch 

w1ll,..,...,ltfro.ch.o.~t1nthea.ountof fhhi"ldon• ,pertieularJ.r 

ch&tltuinU.. ohoo!thoocallopfloot, therefore el>o.llflet i.Dtotal 

B.~ 

C&!\bo-.dofl'o•thenolloblodott. . ln):l'eperinc theeo n ti•tn, 

onorol dHfoNnt .. urcu wore C0"8Ult..._ 1.1'><1 tho d.ata fl"'OI oao:h .,.. 

pnn in Teblo l, col...,, ) to 6. ,.,.. h unifor:aity in t ho pnor al 

trond~u..tb,-oao:hofthuo .... rcoo,blztthoroaredHforoneoo 

in tbo oetual ,..,..r1cal nttatu. ror th18 re&IIOTI & eono1dorot1o" 

ofpou1bloflToro1n .. ch,ai>CIHloct1cmor .. otrol1oblodatovu 

'l'holc:acutserinorntt• t.e•.incol...,),Tabl.II, 

h deriYodtroartoheriuStathttcoo!C...Oda {Append.UJI) , rhh1.nc 

!"II.Th,..portod in the ot.tht1u1nt""VO)'II' {1) ocallopdroc•in 

uoeond(2)f11111ni!Cr&!t. "Scallopdral!tinuto•tt o con!u•inc 



ute,o17 u oullop boato ot Di«l>7 t "" 1 J&lll of tix or """ oullop 

c1.n1• ..,,pondod JYu. o cl.ro1-bor. So• off1Nr o conricl.or .. ch cl.rq a• 

aunitof a-arwb1loother orepo>rt ... ehalti1U a unit, Fartunotel,y, 

U.. t.otol '0&.1111 of tM a•ar 11 d N repo>rtod t.nc1. fro• it, n1111 por 

lltdt Ot a•ar ,..., ealeu1atod. Sl.ttc_- ill re0001t r-ar• • pna of drap 

huoootbet-tliXlond$200,thooo N porto..tlicbn1uoodr-co otabovt 

$100 refor to £1"11 of dn11, >ohl.lt nlu.atiOIII of $10t.o $20 por drq 

Nter toth,!ndiridual dri.IIOf i JNII· Uoi!lltbilp1.eoWoru.t10fl, 

loch tcallop fithin,; bMt ot DiJby N.S , UIU I liJI&ll 

111\3 Of ~a11 10 thl.t tho. N h U0111hlp bet .... n pql of drqt ODd 

fl11t oho N portod 1tt Fill:o rloo ~t.at1ot1e • p-ortdoo a uef\>1 ehuk of 

t ho NllabiUty of t.he St.at1 t t1eo. FT<I• thio r atio 1tn1 cone11ld.od 

t hat ti» Npor t off'Oil l 92) t.oaboutl9)1 aroll1<411J'tobe occurott and 

co~ote, lklnnr , t ho Di,;by Co. ,..por to ""' coDhui"' fro. about 19)2 

to 1940 or 19U. For aa.plo in 1937, U.S dr-ct, U ftiMll, and 24 

boatl ,.... nportod, but 1tt 19)6, U6 41"111 and ODl.y U YOUdl, vtdh 

ill 19)S, U5 ~qo and 21, booto a" "ported. It opptarl UHJ.,y thot 

f ..... tho19)1! ... port, But t inCIDi,;by!lo , Nporttoftbort tlobe­

t'WMtl par 1t1d n .. t oho ,._no cono1otltlt "l.atiollship, flHt 1111 

r ortUftl.tol;r,l.ttodcl.it1011 tothopubl1thoddatt. u t1-

•to• or flHt tho for 1922·23 ' " p ..... b1 Stnon- (!R • .£!.1.), 



.t.ndd.t.t..torl9)2-33tol9)7-38e.nd.l947-48tol949-50 lwo'f'tb..nwp. 

D1rte1DI\whoobt.e1nedtl>r.olroraJ»roonalHcord&kept.b7..,.othie 

o!ticero, WheN d.at.eothorthanPloherlu St.ethUee ar. ... elliblt 

lOin eatiJIBtea «1..., in col~~D~7, Table I, 

theti,o;ur.oappUrll!linCOl-Jandlo,Tiblt liH 

i .. ued!or thetou.,..ntthulr-arApril l toMarthJl,bat U.e 

ecallop Ha- ut.ei'ICI• rro. October 1 to April )0, ., t hat ue-•• ue 

Hq\I!J'edt.obe Hn.....toneJO>nth~!o,..thll elo .. otthe•Naon. It 

tbetiet..r...,dothia,b\ltdonottioh<horlntU.t!ollowint ... _, 

!heAl yur , will be .,...r-utluttd, S\lch O'O'tr-utS.te• vUl o.l.,..,-. 
reault..tlentloet du hdecr.uin&. P•rtottheditf1Cillty -.,.bt 

o ... r.,....byJud«irl«lleeto1ufi'OIIllceneutorth8toll<Ninttioul 

r-u, but in thi• eeu oYer-uti-tea will roault .men nm du h 

1ncr.aeino!!;. Tber.tore, uti.utu «i""' 1n col,_ 3 and 4 tend to be 

too l.Ar «''', ••peci&ll]"durin« periods..,., n .. t.tu iedeCJ"Hetn,: 

ln>llr-.rto)"Ml'. 

the ....m.t.T ot oullop bo.t.U clurin« cturi..,., at Di«b7 and -poll• 

t.-191ob-47tol9Sl·S2, ,.,.,. • .,..,Noliftl)"tobtr.ll&bleuti-

M.he ot n .. t d u than l r& Fhher1u St&t1•ttce btu"" N•M.q 



bof.h INI Nl'l"iNI<I to • clear• onct uch uuon it the c...., h to be 

eU&tbh tor •eick-..,.1ner1t• ..,d other bwlet1tl. .U..ot 1U bof.tt 

Nl~larlJ' do Urlt tnd c111tolo1 NICOrdl '"' 1 DMr l r ~Itt ••t ot 

J'lcordtcc.piltdtorthe thhi"' MIIIon nthlr than t l>e...,erllppbla: 

outsideDi«bJ"and.vm...pollt, •y<>rllrel•r withthetr t.o•port, 

Tld.tMrre-<!1nl951-52wh.,tntctualco...totthtotllet, a~pplitd 

byltr.J. S.KacPhl.11otth<tAtlanticB1ololflealStat1011, ohcwttMt 

lllboootl..,.rtlilhifl«alt~onlyl61Ni l'lporttdbythe e~.~•to• 

l"i l'llut.t•tto•ot tlut liHINI thownin colum 7ot 

l"ro• 1920 to 19)2 and 193~ t.o 19~6 only l"hh<triu Stlt.htleo 

lrtndllblt, l"ro• 19)2to l 9:lS t recillttlt1;tic•, tndat't.er 19U 

wn- eb &r ance r ecord• , .., n ed, ~•pt. U 1951- S2 ........ .., lct ual 

cOIIIIt. - • -.it, liMn W or.t.iort 011 tot.tl tctlltp tl.Ht the h rt· 

quirod, U..M eott.t ll .,.t iN u .. d u t.bt beat t n.Utbll, dttpite 

-c. at.UIGISDIWDDIGSRELAfED!'DCIIAJiGl.S JII I'LBP:fSI2:B 

eo.porhont!ChAIIpt int.betiu otthetcalleptlett. 

wit.h clllqta in landtn,o:l bdictt• U1.ot. chln&e• 111 tilt tohl -.nt o! 



l.l.ndil111 . Th11h1nd1cated.,•tclurl7b7•-po.rhoao!!!.«.2C, 

~ ~.~>M~o&l e.ateh -p<or boat, with ...,cor<h ar t.atd hn•:Un«• (n,. 

2.1.)ondfieet o1 .. (n,, 28) , 

Ca.teh per boat vao h1Ah illl936-)7, 1941·U.and 191os-46, 

and vao liiW in the 1nte...,.ninc ;rwaro, !'Moo clw.n!" l in catch per 

boat.po.ralld et.anp•1ntot.all.An4ifll•"f7Clou]Jo' (cor,.. l.l.timo! 

O,l!lSonr a po.riodo!)O;rworo) , 'nih otU"p!'1oifll r uult llhcvo tbat 

int!Muountot thhifllda,., but pri-.:ri]Jo'!ro•ChaJIII•intho...,\ll'lt 

ot o.ullops e.&Uiht. t>,. oach boat. An ouainatim ot the bilto1'7 of 

chlnpl in,,.., o!rieienQ' and tilhinc practice It- tha t tucb t octon 

doinfiu..,.ee a boat.'o&ea"""'l cateh, but.t.h&t o....,other!&etero, aucb 

D. C!lAJIGES Ill 'f'O!'AL UJID!I«lS AJID C ~TCH m BOAT REUT!ll Ttl FIS!IIIIO 
f!!ilillil! 

Accardir~~toSt.ftll ... n(l936), •hnocallopthh1"1 

lm...,..inthtlbolter odwot.oroat ....... polio Balin , Thhbod,..l thhed 

t>,. al.arr n.-..r a! a-.llrowboo.to and open hbat.orboato ueiq 

ll«<ot<irodiullhieh-Nih•lll..._t>,.hand . Vol'7-"•~r,acallop 

bodo...,Nidhcoo'IJ"odi!o the B&J' o!P'und;J'&Ddt>,.l92S..26U..II-ro 

fioh...,bJ'the lar~erboah llhiehc.,.ldhancllthH'I'J'I..,. ,nd thhin 



Durln«thiiU'l.J'ItajJUOfthoofilihiZT Cfl'tainNI\1• 

btiontvera u t.ablhhed . l'hhi"'..,.'allowedol\l.J'ffti•O.:t. 16to 

Kq )0 and 1 m .. t- oiu li.tt ot 4 inc:hu •hell .u ... t.er ,.., .. t. 

Since teallo~ .... elnlckedbefore thooboah l.N>c!, •lcb>f: IJtl!Or<:H>~nt 

ofthed":u..ttditfieult,a~d1-ttreff""'" inel>ufor 

ut-.11rllobtterfhhinjJtnd U ... · tnel1b£ .S....Oftl,.•weN"lUiPJIId 

vithp••,.r h&uler•and-N ableto ... at.,..orthraedtt1Jaei..ttane­

owoly. tmderthoo"ral"htione,and viththht;n>e o! l••r, the 

fbhil!fltleet !Joc,.. ... adrepidl.J'toabout90boah.uodeatcl>u rooeto 

apukofowr500,000peundoinl'n7-28, Butthe ennpetficilncy 

oftheboatof1oh1!'111nthne:reara..,.elow. Thieloindicahdbythl 

low catch ~r bo&t in the ~rio<l 1920 to 19)1 , relatha to Lohr :re•r•. 

• • didtl"t tiu, boorenr, catch ~rbo.t.t....Uned.rel.lttnlyatabl•, 

indieatt.ncno t-portant c:ha~~&eintbtnu.b.rofacallo~an.ibble, 

.lecordil!fl to Stennaon, the Ulhar.n ... eribld thh drop in total 

catchto aalutonthdr, prineip~l •rt•t atlboton bJlnc,..,ued 

hndi"'• of "-<~ric.o.n t rlllle,..· fra• bedo nowly dio~nred "" G.ora• '• 

I!Nik1nl928, Aecordi.nctodt.ti sUeaofthl"-<<ricanfhhery, ldndl.J' 

tupplled. b)" l!r . J, .l . Pl>t1JIJ' of the U.S. 71111 ud Wildlife s.ro;c• at 

lfoodtlloli,A.oricanl.andin«•J~froooll9,000.,.....:1ain1928t.. 

lo66,000po>lll>dainl929, Thhil\erat.Htfabo\rt.3~,000pow>dth 

nall coorpored vi.th land.tnaa of late r ,.ear• bllt it rapruent• the difta ..... ce 



~ ~ two b.ijhut .laeri""" Clltab.H 11p to tblot tl.ae, aa4 oorr.­

p .. ullo toe d......ue 1.a Cf.!ladian landUp ortboll.t )OO,OOOpom~&o. l t 

MJ"be....,olo.dedtbat.laer1CIIIIl..aa41.apwpplied\Aelialtedd...,.d 

rono.rl7 .. t11r1edbJ'Cf.!ll>d1ant, .,.dtblott.b.ltriretcleprHdonilltbe 

tli&bJ'•odl opill&llltl7-• oau..,clbJ'toonaal.oOCO>clit loalo 

t~ or cleohd-tn bof.t or appl'Old.ut.l7 45 n.. 1.a leQ&tb, ....:uterwl 

atlOtolS~III.4equ.ippedwitb powtrflllql.au ... clboietlaa&"r 

_, bo.Utacolu1nl7ror•oalloprbb.1D(. It oould b.andlebtnJ&...,, 

&cl towed • lUll of , ... ., or eiP,t drip llltll*lded rro. • loa& d:'q-bu, 

bo.t-•opowerf'llllln.du.&lruchiwoa"701toh"tbat1tqu.iok17at...-t-

chedthel•l'l•roar-J.nchr1Dc•oatotebape. For tbil r ... OIIfitht.,.., 

adopted• ... lhrr1D&111tohllll. l.addt dlu.tt.rof2 5/8111cht~ . 'rbil 

:r1qtuillg.,enlu.otbyl9)J,. Inadd.iticmtotheut.~•t•,U.. 

D.t11bof.t.nre•aterrorTmt.u'l..q:illtotoheBqofPomd;f-JtOtor1-W 

"""'''•ttr.,.dl'lld4octto ... -,otbat w1tbtb114ntl•.,t•D.t11bt41 

~he rUt 1D l1111.d.LD.1• be&illai.n& &boat 19)2-)) urluo tbt 



be- biyer , geu Mre etri ei..,t, enci II.V bed• .,..,.. dhoonre4. B)' 

l9)6thefbh1nf;aeuon"ule~ll•!llldlSd.apt.o O>:tober lt.o l!&7 

)0, fii.U,vtdebahoo>stlle lUidift«•forOctoberl t.o i;ril )O cnl7, 

or tM• U.rp tfrOI"t on tilt 1\edr.t , and apt..ttd for etrlet.r eont roh. 

ieantlllt, 111AprU19)'""' en.onvatlhol"ttlltdb,-a.Mb totllt 

prritd.OctoberlteApdl)O. P'is . 2A, IIh1ch nwrt•..,l7 landifl«t 

par, Uld fis. 2C th&t eatcll per bod oleo dropped abarp l7. 

lnadd.itioat•tl•thtrtenlftSO!thfl tiab~ --. 

anotberl'lllflll.at.ioa,entorcedfrv•thtbet;iM.ift«oftl-.l9JP-39tN.Ion, 

.. dtittlle&d!or"'J'boattouee•&UII!:•tdrllfl:avtdtb a.-,med enr 

11ft • .b a I'II:'Jalt, a ...,_,.,r of the l.arpat tithiq nueh uo lo~r 

Cotltid•re4tcallopt111\111f!VOrthvhiltUid fie. 21.1'-l taharpdfoop 

1At.ot.all.ancilfll•• iccord\llf!totlc. 2Bther<o.,.t-.17a •UAt~tdrop 

u.noetdse, "-anr.1thuab-t&47be .. poillted ovtt"-tdu.rinc 

prriod.t or d1crauina; nut the, the nUIIbtr er bol.ta ac tuo.U7 f h hinc 

itCW.I'IIttl ... ttd. 'l'rdthh,Uidt'l"'a•toriut..ld t hevrlhrbJ" tho 



'L 

-1&-

t hf.tt.hedac ... uawaau ,...atu h illd:lut.-!infl.«, 2C, 

t.hatU..un t tnc!'lluaint.ot.dl.andJ.n«eandin Ciltchporbo.atupt.o 

n .. tal .. , «-•ratfideru:y, and tilhin«HaNn, and-ar hanbeen 

port.13' produced bJ u .... Sli\C& 19)1!, howen:r,"" changu "--""""" 

.adainaltharetflcifl'Jeyafparor-fhh1"41H&-, y•tfillctllllti..,a 

in both tot.allandin~t• Uld in ea.tch fl<lrboat han p.ffiatecl, Fur\hei"­

IIO..-.,Octoberlt.oAprllJOlanclilll!lwit.hbltheporiod l9)6..)7to 

1937-)edooc"u..,aharpl:p;dnpih a~~ at-at e<mlt.ant.nutalu&Dd 

u tch OCCW' wt.ich ' " independent of ciMnpl in !lHt tht and thhlllfl 

practi .. , It .. otbe ouppuedth&tallchcbquia t.ot.alutclland 

utchporboath.I.Tt rUIIlt.-i tro.flllet. .... Uomolnthflact ... l,.....ra 

of au.llo~ &'l'&!hbh to the boah, Azl &n~h of the tacl.olra wt.lch 



Annp uhh per bo.t ;.7 b<t 111ed. u ., ir>du: of 

nlatift aiNndance Mc.111a .2!!!tl! ~ the anr• «• c.tcb M4a 

fhhed h larp or ••ll. Uti.n« '""'' catch per bat t per M&IOll ill 

thhH11M, fiJI, 2C, lr>dic.tuthattllenhaftba..,•joreM~~ptln 

thlo abun<Saneeo! ecallope<llll'in&tb• eOIU'MOfthtfhhor;r, The 

uta !'llrth.-r that theM cbulct• 1n tbm>danu ha'H bHn of •jor ~ 

port.ancein pi'Od11dn(l; aharlf:U intotlll.ln4in~l Iince th4o tiM thlo 

ouoon&l c.tch per boat M7 not M 1 predu -lllf'• of nhtin 

abllnd..,ceb<tc.~~teitcanMinnlla>e..tb}'otherf•ctors, includi.n« 

Cl\antlllnattici.,c;roftithillj!JII~, inbtodtfitbld, .,..UIInho! 

tha•tockt,chan,..tln'wlather,anclinpricetpaidforocallope. In 

thhuctlonthaatractfoftllehfactor ooncatchannu .. edar>d 

utl•tu of catth obtained which arabatt.ar ran.cUono of aiNndance 

ehanpa, ftlt ,;'tul.ta alww that n11ct .... ti01lo in abundance an of 

A, CIWtO&S IJI !7PICU21CT or 'I'll! riSHDIO n.mT 

c.tcb art root prboril;r prod11Cid b;r.,... ch.anpt, lb<tTerthl~ does 

notu:cll><ilthe pootlb111t:rthateatoh))l1'boat1•<1• Pfll'lln'- · 

ch.otlptina!flciene;r. rore:u.oq>la,chrrtqthlhi•toi'J'oftba 



"" t.M a.bWt.iu of t~l oldppen Nld. poculiuit.in of \ho boa.t.l, 

1t-.,.~n:poctld th&twUh ch&II&Uin nut 11" theraUoof&oo4 

to poor boa.U ia a. lnut~nntY.I.11 1.1110 c~w~&~. In"''" or hlP, 

catch and • l.ar&• nut, a.J..Jtt all bo•t.l will~ llbl• 'to ..n tithinl 

otopti~Mf\s, lnTin& t~at ... proportioaoflfficlmt.filhor.mlll 

1 o-.11 n .. t:. b • retult, anrqo catch per boa.t will ~ h1&11or .,._ 

la.Untot.be ltocb&'O'a.iUblowhen catcbel anlowth.lnwhln.,..tchu 

u•hi&b· Ttl1twi1ltondtoobocurothe ofhct.ooreM.quiatbal>· 

4ancoofthootocba.ad.Uo""t.ch•l•nroUabloind.l>tOfab\ll!d.,.eo 

tllul it n.n -t .. 11 c011ot.ant, s..cb ertlct.• or ch.l~~p• 11'1 tM 

ehuaetn of U,, tl .. t 011 tho catc~~~t 1arpl7 olUiMtld b7 eofl• 

o1dll'llll .th• c.tcM• or a IMplo nm or 1a1owr1 botU, O.talla.d. data 

fiii'&I.&IIIC>ltflnt.ofth1tldnd.lra. na.illblo, •nd.uoan.alJ'Hdintllh-< 

e. tzy;m Ill ems rnfi!D 

Caf.ch•7•lioobe~"""cldb,.ditro ..... cu int.hl 

1nt.onlit7of fbldniof ditfl.,....,t JIU'tl of a populat1..,, which iDU.• 

ocall.opt1•h•r,. .. an• chalice• iD tho blodo r~ahld . Ttlat h, chi.Dp• 

iDcateh-.,.ra.noct.localdittermcoa iD charoctnOI'obundanoeof 

d.itfo~W~t part.• of tho popll . .o.Uon, it thew ulot, .lU •clllop t..cl• 

b>OWD and filhld todaJ' at Di&b7.,. ... dilco"red d.~rtn, t.ho upanoio11 

l..t t.hllMuttr,. 1n thol .... 1719)01, _, U..t. Ill C"""'ll iD e&tCh liiiCI 

U.... """ inYOlnd tha. oua ba.dt, ~r, thoro an difteroncn 

-.tha.bedowhlch r aiM ft p<>Uibli.ObjiCUOIItot.l>eiiMOfCI.tCh perbo<lt. 

u .. ind.~.~<ot .... !.U"'INndanco. 
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practicaliJ"'OBBdt. rt..Ba,.o!FundJ'ianot.criousforittro~wahrl 

and.tt.ron,;t.id.nand.invint.ertht"""tbernpt-rth):*rl.icul&Tl)-

d.anctr<NI .. a fS..Mn& ... eabeeli.Ut U..onl)-tllotltaNd.harbour-D1W-

1tru.cbood.throiJ&h ano.rrowcapin a etrai8htroellyco"'tline, 'n!,...,.,P 

thhpprunti4aleurrentt of<m~rfheknoh, aec..-pu~i..tb)' wllirl-

hn .. b&cltoolllchnperiencewithauehconcllt1onot.c .. !QtheaJ!Ofar 

o!fthore c1ur1111Vintar . 

Withjud.lcioueplAnniJI(I;,bovnn,thetldu llaJ' bt 

uMd t.c aid the boatlln r u c:Mn« the lnthor e tloMni sroundt qulcldJ' 

&ndln...,turifl& rll.pld and nfe r eturneitet.onuthreaten, l'or 

uo.aple,theebbtidetloweoutot.l.n...I.J'Qla Buln,thrDUj!hDi(l;bJ"Gut, 

andwutward &lC~~~tbethore , Ittheboatll.anportwiththeebb 

tide, tbe7 c""r.achbe<ltfartotbew.,.t"*r<lofthe0ut lnaboutH to2 

houri . Uterafewhourefie~,th.,.hanatlood.tid.ewhicb 

otthetldu ...,d. t-dauptol5.ailuvutoftbeGv.t alldcloMto 

ol>ore a re ntil)- reael\ed. and .rtentinl)- tbhld while bed• only! or 

lO .Un offehore e re ecnlidered.,re d.anseroul and fithed auch lAon 

'nltH a,..ahoMolot~:lc&l dltterencubet"'en • in­

thoMUid.off8hore1~P'n,,,..d.ltrerencuwiUbtd.ucrib..t .,,.. 





f\lllJ'inthenerl eeetion, bllti.rJB.,..r&l, ac.allopoor~t.heinahore 

bed• I.T'f1tl to lar~r duo t.h&fl do th,., ofhh"" md han lar,... 

•-ta• (llddueto r .,_oelu) rehtin to thall tha th.lll do ofhho..-

•c.all.op( .. ,f1s.l5.t.ndl6). Thi••...,•<"•t..-wisJ!tofc.ateh 

por aotllap c.a"'ht inahore but tllh adnntqe 11 partly offNt 1>7 t.ha 

faet.thatont.heofhhore areudrauinf:heuier, t.hepar.,reef­

tlcl.tnt (ue .. eetiOIIVC, 2b • pp. 74),N>CIB"&hr ...... raofaeallop 

are u.uaU7 taken por tow. llovenr, it h senenll7 &UMd b7 fhhar-

-tN.t,ueaptwhmin.lhonca.tchua.ranrylow,1tdounotpo.7 

totiahofhhore, andfiiVdo. 

l"'riod to llhowhov.,ch t11h11>«h aetu&llydOIIa onditflrentbeda 

butnrioutf1ot.a .... nut~tathatfrool70to901ofthetotal 

ouoon•• land1ns• •nc..-117" co• !1'0• the in&bore bed• alone , keep­

tiontt.othiaoecurred 1nl9)St.o19)7whafl..,..larse 1'li1Ultare taid 

t.oh.a1'llfhhaducluainlycftahcra, N>Ciinrecentreara, po.rt1CIIlarly 

19S0.51, """"1ttahorotcateheow,....,rya•U , .,otofthav1ntar 

Within the inoho,.. u.a, which J'idda the bull< or till 

catch, tha ch.araeteriatieaof thoo otocl<o..,. at.il.ar, thh il U­

lllltnt.adb)"the coincidomee inpodtionoft.ha du-:>Cinintlw at .. 

co.potitioncfat.ocl<aOflthe .,.t 111f'CM.IIltheda (t1r. ) ), It 11, 

howenr, aUcat &ld..-Uc in ""'7 fhhary that it a pnn mmber of bada 

an open to uploitation b7 a tlMt or bo&U, the nut will ua.rch 



out and uploit t ho .. bedt wllieh 1t n tbe hit;but •eeOI>Oiic• Jield, 

Tha' 11, f i•bin& dul'irl~ u.y oea1011111U be Cll'rlod out itt • ., .. , 01' 

lonly1lto•tlofnhiilull1ththobed•n .. rutp>l'tbe1n&filbedaoot 

iflten•1nJ.7aDd atNlatinJ.7lowhnlt otcatehvh1l• ,thoUif&l'ther 

,.,.rrillbe ti•hodlan irltenoinqand atolll.yhi«horlenhot 

c:~tch, Iteatebper unito!e!fol'ti•-our.don-rdbedl ,it 

will tend to~. hi&hor, the ve•hr th~ <lhhn•• fro~~ port, prortded 

t hlttilhin&eonditlono&!'<l d.ldlar oneaehbedandtho fiohin&tleet 

h r elatinl.yho-;>&omout , 'l'l!atthh h tr~~o forth• Di&br aedlop 

fhho17 h IJhO>m b7 the ~l&t1Hl7 atronpr lu&• du<lanu ou 

ShelbumoCon ondo!fohoN (fi&. )), Thath, n tl'<l&ece tchf'll" unit 

catch»er vp.itof· o!!ort irltt..~ 1'ilhin&""'" -.yth.,be•dd\o 

repNeont tho &'1'1~ •~nee or acallo»e· on the bede fi.tled , 

It M3'be collelv<hid, Ulat tine•, rith c-rtdn known 

exceptione, tbebulio!Di&br•callop ·l!ll'ldin&• ...... e t rc• theinehcre 

t1ebin1r erou, eMn~(" in Wt&l eoteh ana ea..teh por boot ere e retlec-

tlonotehlll!eliDneresefilhin&conditlonaontheinahore•callop 

bede,ratherthan ahlrtslrlfi•b:lng f .,.o<ll' bedtouother, 

C. MJORATICJiSOFSCALLOF'tl 

Thepou ibilltytl'latt-c!wl«u lne•tch u:rbe the 

r'aultof !OiV"tion(I.III'IIQtbei&ncred, Verrill{l897)andDrew(l906) 

"'-rkup>nthesw:i..tJI&ebilityofthetc:~llopandeXprenthebellet 



uport.a ot •J..rratloat bnt rw.cbed the wit.er trc. anN •loll& t.b.t Iaillt 

-It and ill hllu.quoddJ Sq • .1. !\:lrtbtr IIIPJ>Oted CUI ot I tpa""'l.JI.I 

lli&atioa otf Boqht.oa hl.Md 1A lforthl>.ll~rlal:ld Streit .... .-.ported t.o, 

omduu111.edb7t.b.•writ.er1Dl946.lat.b.ileut1t•••OOO>oludedtbat 

ooai(l'ltloabl.doocu.M"'dbo.lttbatt.b.tcbaoilliiOitcb,•bicbfc,..ed 

..,., aortalit7 of 108-llopa (Dicki•, 1951). It lppMn that_,. other 

euppoeedcunof•ill"lltioa...,.~equeU,.IItilftotorilJ"IXpltJ.aedby 

tlt.rnltinbTpot.b.HII• 

Pn upar~t. bl.n ner hMD dlll.ped to1•lJ" to tlt t 

tba-t141t,.oft.b.ea!gnotl.oa.bTpot.b.Hit1DtheD1ib7.....,,1xltt,., 

om419J,8111.tlr.IBI;yotl'lmdJbyl>r. l.C.atdoofiUidllr.l.$.Iao!'bloil 

of the Ulal:ltio B1olor1.,.1 SW.tioa, cut doubt oa it. 111 Sept•~r 

l947,l,UOurktdeoallopa om41.r!.Sept..berl91o8, 2,518W.IIIt4 

aboat 1~ ot till 1947 ..,4 aboat 6~ of th1 191.8 r tlMtll had hila re­

t>;tmed. Uthoqh tbcut bl.1t ot tht 1947 r.W.l'Dt 'O'IU 110t U.S. wtU 

.t.pr11191.8, omd t'IIOotth•nrtllotudeUAtU19~, 1.otoocu•••• 

1 t.ged or .. rktd ,.,.llop I"IIOO"''trecl trc. a bed other t.hiUI tblot oa 

-'>1cbit1fllrt1Moed. SJ..-Ut r1,., t.b.t•l'itercarl'iedoutiotezui1Tt 



(leeHrlimVC 2}, llleachcuo about.lO,OOOacallo~ wl'& -.rbd 

ao:ldiltl'ibut.edonl' ll2- ac..., , ...,,, Tlwll...,rethen-eon e ncluoun! 

thalrQ.I, but e lt.houlhconlidol'&bbnlllt>enor..., ca.pt.u...,ew!'11 M<Ie , 

no~aullo~w,..tOW>dout.aidethea•llarMavhe .... theywl'& 

p.l'iodo!ti•. 

U.e ch.ar acterht.ieo ot ocallop bedo, Scallop bedo ha,.e not thi!t.ecl 

111 poott1one1nee theyw...,t1rot.dhOO't'ered . P'urthe,..,l'e ocollop 

ahelb fro•n•i«hbollrl.ntbedah.aWtdhtinc:t.i'"'appee.r ancae . Sll.b-areu 

>rl.t.hinlluoyGroundyield ocallopoooTtOr ed>rit.hacha r e c:t.e r hticb"""" 

enCNit.iJliiJ>Oil&e, llldleanotheratheaeo. llopoare souniforwly 

,..cop.hedby t.he fhhe,...n andH•t.o preclltcle an;ybutaTtOryllldted 

u:ehanseofan1aal.abet'"'enareu , 

It•ybeconcludeclthatitlon,;ran,;e.,n .. ntaof 

acallope do take place et Di,;by et a U , they & I'& ... t ..,_, oceur­

rencaa, ao:ltbltc:turir~~~:theporiodlllldercmliclerotimit. hezt.re..,lJ' 

w.llhlTtllatconcertecletoek.,n~tlwhlch""dda!fec:t.tbocatcll 



llan - ocl:llrftd . CM.npalr\catel>perbowotare,therefore,a 

nnoct101\ or cho.n,;u 1t1 abw>dance rather than charlp• 111 anlhbillty 

bychl.njp;uintl>eefticiencyof thet)'f'll•ofboahoriMru•...t,•jor 

ct.nr,.111-•t1ahed(ucept 1950-Sl),ori>J'ad.sraUon.ootthe 

hal•o influencedbyehanooeailltho--..ntoffhhi"fftll•boat•do. 

orin the anr•«• • ffiehncyofthe tint • ...,«the .,.t i•pol"t..t.nt 

tactor•vhich influence thee...untotfhhi!\1 (i.e . fiohl"f!e!fort) • re 

....,athflr.wll1ch•rli.mitthetot.al n\lllber. orthel'""fftheoffhhitll! 

eiu of acallope t.al<e!l, or tl>o totd fleet dee. Che"ffU in •nrap 

effhienq of the fleet •r be UliiOed by ck&o\«i"ff fleet aise, ao 

lll:j)hinedilloub-oecUonAobon . 

'fhoet r.cto otwutherMC!Jriceoncetch-.rbeu­

••uod&l"l<lecccunt.edfor byanan•iT'h ofdet.ailedap:daletatiatice 

of a ... ph flHt of bowoU. 'the ""'' of atathtiu of a !mown .uple 

nut abo d1-:1natu tho ponible influence or anrqe efficienq 

chanptnacltin.! fi'oadiftennceoill nut rice . 
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l. Sour ce or the SP"ehl C.t c!llteecr<h 

~<letailedet&Uetiet,onwllichthe!oll~anelJ'­

•h ot teetora innuencin& catch h hued, .,.,.. •de n ailable to tile 

Ucllerdeon, ...,, ,cr otlllarlU..IIationa1 Fbh01Tidono!W..tionalS.a 

Pro<luch,UD1!b7,II .S, Het.ahpt. t ~!ulaccountotthe 

1nd.hi<lualland1ng•-"-e b7nchboat that 110ld tohi•dncel9U-lo2, 

..... uuthewllar tpriccpa.id!or acallope, FrollthiaW\1([\le &et 

of recorda ithubt.tnpouible to eelect 1 .. mpleneetwllich -old 

landi"l!•o!thit s ... ple nut e re P«nillAppendi.xiJI A, at>d ...... 

• riud.illAwen<tiJ:ID B. 

eelected.hMtco.poledotthe-!heboahthrou&houtthewllole 

one o!theboate1lo1t11U,.u1~ ot..oppe4!bhinc;, !or a •horttiao, or 

perar.ent17, In...,chcuu,anctherboato!tWluper!o....,cewu 

uaed. u port ot the ouplc ...,d th 11\lbotttution baa he"" I'>Ohd in the 

ippondU . 

2 • .V.al!oh o! the S!?Ochl Clltch!Utcordo 

The epecid catch r ecord.• M7 be &rre.npd to ahov the 

nen&•...,tlllJ'ca tchperboat,the•""""ll"nua.ero!tripeper boat 

pera:mth,andth• •Y<~rageco.tchper boetper tripin Meh"""th o! 





_,._ 

or each tltlli.q .s.,. to thl.t u.tch !?!' trip h al.,ot the ,_, u 

catch por dar, 'n'lit trran«o--.Dt of tll<t ir>torw.Ucm pendtt an anal~h 

or tbepri!ltip.lhctor•which tnn\Lt~eeateht..., ..... u.to.,.,th 

dllf'iq ..., an rqe ,...__, , and (!'011 par to 7"''• 

n,., ....... inuthehnteuono•record.oo!llli'Cilna;t 

UontiiiU.. nerap.ontlllTlfon~Hnc;t. Thetotalttuond utch poor 

b<>l.tottbetUIJllefieet nenpd.l?,'700lbt . ol..tltch7,S00lbt . 

(,._.,:) "ne t.a~ in the first two -tht to*lne4, 4,500 ll>o . {2~:C) 

weret.akenillthethrHJd.~vil'hr.,.,t.ht,llnd5,?00 lbe , (')JC)illthe 

TboH nM.attcmo e&ll btl nJ>ld.Md u r•oul.Ut!.s ! I'Oll 

chquitlwatharcon41tiont,wb,.rfprlce,U>d tbundancto!tcallope, 

(1) Intlllence of lluther: 

Thenar<~212or2l3dapbtt.hetonrt-..,thfhhill& 

tea-., bat nefl altbouct't the boaU 10 011t whenenr tho! WNther h 

fit (.xeaptSimd.&r• ), uanro.aeo!ool.757octlld fhhlnc;d&}'t ])Oil' 

............... uh...t. n,, 4B ''-' that 22 of theot da)-8 on> 
occurredlntbertrettvo.cntht,l6daTf(2~)izlthethruaid-



wint.er.,.,th•, and.l9d•ro ())")inthelut.two , Tb.thpooto! 

!ls.U&ndBcorHoporu!.cloHlyiru!.ic• tinsth&tch&n!'l•il>th• 

ns. loCthow••"r~•eatehperbo.t.ttrip, It}•• 

t..tter index o! l~llll<illltft thAn h ..,.,thly catch bec.o.~u un.leu the 

011 wbet.her the bech e re vell or poorly •tocQd, ris . 4C susrnh, 

. tbore!ore, thet u..,.. ve ... ch&IIS"• ill ehundenc• durlf\1! the fluon. 

Tbo ... ve•aaid..wiJiterdePMOniOIIillc.o.tchwbithiebelin.cltobe 

attribv.t&~letc>thfl ohort...,oocfvinter!ilhi~d&TI (fewer hour• of 

cla:Tlisht•ndunotahle ve&ther) ntherthan cha~u in1~1111danc•, bllt 

thl boport&rttfnt u ... a o dropin catchportr1phlllnch a nd4prll 

tc>onlytli~C"-<t"*rlereot t.hl.tiiiOctoboor andN~r,althoush 

t .. ,thsof!Ubi.rof.S.,..inthe .. tvopo.r1od•.,.. &hout th• - •· It 
~· ·~o..-•-* 

_,-beC()ilcluded.that ....,_. 1n~rchanc!Ap-il •n•one·fMlrtb 

lover boocauu tc.o.llopa vera len abund.ant, Thil Nduet1on 1n .~ 

qii&J't.erofth•utchableotocbnchsnN>n. 4bundance oftcallopa, 

thtrl!ore, •thctecl. the l.lf>din~• duriiiS the cour•• or uch '""""• bv.t 

lent.hand.id-ath&f', 

{)) IM'lutnclt>fPriCft : 

Kr ,Riehudeon'orecor<l•includ•thlvh&rfp-icu 



J&idtotiU!e..,nfortlleiracalloJ». Aur~eprlcu •ttr.lov (!U 

cenhperlb.)atthebepnnln@:ofthaaeuonwhenl.&ndi"la"ere 

l.arp,n~ual...,~411l'ln@:thevint.ertoa~U.Feb.......,.(S2 

eenteperlb, )ael.al>c11nlodec..,..oed,an4then 4roppo<llnlluchan4 

Apr11{49an447cente per lb. reapect1ulT)ae l.f.rl41tlC•No=onred, 

oupp~an44e11N14. Ho1111ur , the llinter e loe andaprin&dropi1tprl"" 

""" ••11 fond the t!aa at llhlch thay oct;IIJ"J'ed do not o;.orreapond. 

...,lat..<!, P'\u'ther.ore, when the r.cordefOI'MTdt:sle,...aran eofl­

aldered,the...,l• tlonahlpjwlt4ucrlbe41aottenobai!UN<I.orllcld.tqj;. 

'!'hiallh ..... th!Ltprici C~Idurili,!;NO"OMMIIOI'IIIe<lonJ.¥1linor 

etfooteonlandillj!;l. TheU])lln.atlonllu lnthefactthatD1st7•hip­

menta for.od onl)'a o-.ll port or th tot&lauPJilTontha p-irloip&l 

•rtet ' at BoiJt.orq 1 vuter pert. IIIlo contrlbut.d by tho AMricon 

(4)~1 

It _,.t.. ooruoluded that .,nth to ..,nth cllen«eo 1n 

tot&lar.4irlaabyu.chboo.t....,influence4byaeal<lrlllchan&uln 

~ca,buttheinfluenceotthuoahun4ancecboor'«uhl.arplT 

obocuredbytheeftectaotvutc~aiD weathe r.Proicechancu 

~1fmumc~atJ4ill,!;l durifl« the .. aaon . 

C..tchperboo.tper f11h111!1~711hich harellibh 
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April, ehow8 an anra&oo aNIIOI\&l d.uv.H of abo..t 2~ atd iDd.ieat.t 

t hat, .,.. the &Tenp, one q\l&l'ter flf J:~i'e,~~". ia r.........t by tM 

....t.tnede!!e..t.oo!fi•hitiKatd ll&tural .o..t.alityeac:hHUon. 

42tol950-Slhohtrvrlin!l&. 5J.. Jtwa•tu«b1n19U-42, dtclllted 

dlll'1f\8tlloonu:t.tvoyears ,theninc..,.._oedah&r'J'l7inl944-45. Sub-

in 1948-49, follaored by a tll&ht in~reaee . It 1:1 to b8 upocted that 

thele71&J'to:reucluo\l!uineateh•ybe1ntlueneedbythe..-

(1) Intluen"" flf Vuther t 

r1J , 5Bt~theanr&,~~t...-,aro!!hhinlda)'•n-

ali~ed by each boat in Neh uucm of the ten 7'"&1' porlod. The anrqt 

waa S7, the firat fiw.,..uabainf:abonanrapatdthelattt1wo 

bel.,...The~est""*<or,804ay<l,waenillud'inl941-42 1 !0rfolll' 

_,..ua il!terthiaitre•inMfa1J"lyconttM!tbatween60an46Sda,.., 

then dl-opped. a laottat..oadUJ'unt1lthen.,.,..OI\lTUf1.Jl1na;daye1n 

19~51. A co.puioon between !J.&t . SJ. .nd SJ at-a that the Upt• 

d a l lJ' I\1sllutchporboatinl94l-42W&tinparlanwlt ofthe 



in .......,r. o! !iabiq ...,._ !l'OIIl. 1945-46 to 1948-49 ... 7 h&n con\ri­

butotd to the <Uop i.l'l cat<:h 4;.,.~ thlo .-. poriod.. !hla ifttlwmce 

o!d.ill•rotneelinthemlllberot!i•hin&d.t.7'..,e&tchehan«n1• 

~~''!..a.oid.oo~ 111tch porboo.t por dq (1 .•. P"r trip). 

in ~11. SC. Cc_,-ieon with totll u tCh p!r bo•t U>. each u•-, !is. 

51., •holre ' Llll.t the u.,.u. or t.hl t- id~~tov- ,.., Tt0"7 •illilf.r, 

other oueon•tMD•nM•OOI'IIJ.e&tell. lt~beeODeluded.th&t, 

ueap\iJ\ 1941-42, VNtherch.ll\l!uh&nhad.llttle intluenc:e01'17'&r 

to7'•rehatl1•• inco.tch. N11t1n to the intlueneeo!other h ctor• . 

(2) Inrlllence o! Prieu 

Price-.y1nt1uencecatchthl'outhitse!rectoon 

1'iehh!«•1'rortb,.1nducJ.ns l 

(l)bor.totofhh.,r.orf..,.r...,..per uuOD;orlonseror 

ohorltorhouneoehd&J' • • 

(2) chan1..ainthe nllllbel'o!bor.t• !hllinl!or.cdlope. 

(3) !hhe...,n to tab -u •c•llope (which orot l.l.boriolle to 

lh\tck ) or to return to the bed• • 

........,,.. o1' <ie.J'•, aftdbourefiehed. perd.oo7•re lars-17 controlled. b7 

,.o.ther. But prices d.o •r~ar to h&n ~- e!!ecte on neet flu 

end on the 1iu cooq:>edt1ono!thlo landl.l'lg• . 



FJ.c, e. D..etrutot"llbart}II'10 .. ,.,tlleowoberotboetet1U1~~& 
tor•c•.llopeUDilbJ,I.S, 
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1 Mfeeto ot Prte•i!•l>i'.~\'t., 

pr1e•U"O•TUl•ble torl941-1.2, ,but.fi41;.6J.~atb&t nera~ 

>lhar!prieei'OH I"If!l,dl)-t,.... l94J-.1,4t.oa~ S.. l94S-4/i,at>4 

l'111· 6ll 1Dd.1eat.ee that thb at1lo;lh.ted Nl ineru.H in t.ot.al n..et aiu, 

l n l94J-44prleewael.owat>dthetlHtt.oull..S)8ba&to. Blltin l 941.-

thetl..,\1nl94S- 46. n..t;reupriuroH •~apinat>dalthOU«tt 

ea\ehdn>pprtdel~~thet.ot.al .,.lueot eeal.l.opelandedb7uchba&t 

""' vau.er thai> proenou.~ alld in 1946-1.7 \hera """ • turt.ber th1'8e-

boatinenaaeintlHtoiu. "n\1.\;reer, howenr, ea\ehcontinuedto 

dropllldpricednoppedo.l!arpqln<Uns to•dee""uinftl.ue lended 

U'dadeenuaintleet ohe1nl947-4e. In 1947-lol!pric:eval about 

thea ... u t.he;reiQ'betcrebuteatehdi'Op~ etlllh;rt.her, lo&din& 

toe eher pdecnaae i n n .. t aiu in 1948-49. rue eon\.inued in 1949-

~beeauaeo!aeontinueddeeru .. inbothr:rtee ill>dea\ehlnl94~9. 

lnl950-~l there ne • rh• in tleet eluvllich T<!Oult.!d r ..... u.. 
opo!lift8 ot an othbon •- ! hhlfT in l9SO, ettraettns d<UUonal 

boet.t.othetbhofTwbleh....ainedt.othhd\IE'il\!l;thevillt.er ueaon, 

It •7 be concluded tb&t. 1t in ~ OM -- the total 

~alue ct aeallope l&nd..t b7 eeeh boat it M;h, fleet eiu will 1tl-

cre&eainU.•!oll~Huon, lfhovntor,the...aluel.Uided.i•lov, 

fleet lin will decrease in U.e toll~ u•-· 



tabltll,S.aaonaldeena .. tncatclrper-bo&tperdq 
andihNl.atioli8111pto n. .. t aUt 

.benpcatchper 
Oif!tl:'tnet l&:lieduction n .. t t.oslo bo&tpu<lq 

st .. ,.., 
Oct.•II~,Ko.r,.,J.pr, 

194l_- 42 '" "' .. ~.4 47 1.67 .., _., 
"' "' 

., "·' " l,S9 .., _44 m "' " '·' " '·" lj4 - lr.5 w '" "" "·' " 1.59 
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~·· 
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lo8 - lr.9 "' ' 
, 

" '·" 49-.SO "" "' J '·' 17 '·" so~n '" 
,. ., 

"' " '·" 
. ,a.~t~- JJJ.IImw. noo 

Oct, Ud I<W, 

"'/•(>946-<?)'t: IIJ & s • • G(l91.6-47) 

30 A e. . " 
"' 
"' 

10 20 )0 40 .so 10 20 )0 40 so 

rs.,;.?. 
~~!!::.hi~~";..~ ~:t~!·~anc~IJ!~:!r.~eduction 
JloYPbertoKarchandA~lofl941-42tol950-5linclulin, 
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!1 urecto!C!>an«u 1nFleetShe<>IICateh• 

artuh ot chancea 1t1 nut .tu Oft e.tch are ... u ~. Ginn a 

certa.111 abe o£ ti~ at.ock at tha be11Niins ot a , .,._, a lupr 

t.banwillasmlltleet. Ttlenrore,catchpor _boatatthe atdor 

a ,.,._will btl looter reJ.atiTe to WUal catch pu boat 11 U... 

fleet ia J.ar1e than 11 it h a-.ll.. Thh ia ill·nt,.tad tor the 

acall.opfiaberyb)-Tablellandti&. 7 . Riebr(l'II,O)hl.aaboomthat 

&loiU'itllld.crelattonahipthltOreticall:raxi•t•t..twmCIIteh~ 

allort.. P"or thh. r euon percenU 1e n®ction 1n catch hu hasn ploU.d 

Olpbtatanarltl,.tio(t1&. 7A)&nd a lolaJ'l\haic ae&la{ttl•75)o£ 

tlMt.ahe. Tba otra1Aflt.line£1tte4tothopo1tlt.ain£1.s.7incl1· 

proport;ion, althouAfltheeeatt arotthapo1tlhabovtthalina8h""" 

Sillcedl!hrencu 1nt1Mt aiuwill&J.nrlutod.l!­

hrooncutnt.ha...,.,.tbywtlichtheCIItehisredt>eed.oiurlllo!;thaaauon, 

eea--.1 nera~e catch por boat per d.ay ll'-oa a &J.Y- Wtial stock ot 

ecallopo will be lower it fleet atu h l arp than U it h -.ll., 

and tllit W:Wenc:t1 ot tleat aha wUl b<l.,.a -.rke4 t.ha STMtar tha 

~· on tM atock, ~r, cllf.l\su i n tl.ut. at .. wUl 1111 .... Htt.la 

1ntl\lenc&11D CIItdl11 ~a .-llpartottheiOtoekiaruon<l,av.ch 

at d~ a ahort pt~rlod at "he be&J.mlnc ot the aaaoon. Thl.t. h, 



nera&ac.at.chporbDatpordqdurln&the tiJ'at!•dqaor .. u 

u u cm wUl be hi~h or low dapondin& ~~~n whathu tiM bacia ua well 

or poorl:r a\ocUd an<1 rl"u .., index or rdatin abuncla>\ca c~a 

cla7ao! u chfhh!rl«oanan ie P"eninti.ol. SDN>d. ohowathatabun-

Ab<o><!ance ..,.. lo>ter in 1943-44 but roae IJUbaequmtlJ' t.o a..,.,._ ill 

19~5-46. Thereafter, t.hora vu a auatailled decrtoua \o a .UU..... 

tiahaTY,a.nddl&n&uilltllecOJOPC>Iitionott.heutdl~illtluenca 

th utdl at..athtica on ""ich theta rel&ti" abw>dlli>Ce e"at~tu 1.1'1 

!l,! Uhct or !'rice on the She Co!podUOfl t>! th 

~~ In u->st • .,.,. year, the eullape caFtund b7 -rc~:&l 

aullt>p dra&a r&llf:• in du tro• about 60 -· \o 160 -., ahall 

dS..U.Otar andin..,•:raantheprt>par'ticmot-Uacallipaill tbe 

donC>t.oana1dn1tvorthwt!Ual.clehuckacallopaa•ll•rtl>anabo\lt 

to •· bltcawoe tha •ato u a ....,.,. o•U Ind. 1t l'lqu1rn up I.e! tin 

t iaoeu-..ehlabcur!t>r a pour.dot•• t.•troooth .. utro• 



lUfVIaal.lo~. l f 0 llaoO' ... er,pr1HirileMdi\ UII-I\J.aiUII 

Noa-H Of lVtl UlllO,. 11 lw1 filbeno .. • Ul ellaoll: - t - U 

1J: ltteqtqrCblpr1p(llheljm!!!t1\1,1!! 9f!tb""lepqt 

~· COQd.iticme lMd!Jr.C t.o elll:r.ckiq of ~1 •aal.l ope eppe...,Uf 

pNftlled flo.. 194s-46 to 1947•48 111ol1Ulq, 1114 fUir.eno., NpOrt tlr.ilt 

1up onaben or -11 ece.llope ._ ... \all:.,, perlfaularl,J111 1946--47, 

!Uobells e111U..elu-poe1\lcmof eaal.lope\ak.,b71:11e f U ir.117 

b Hfieot.ed 111 tlr.il ce.toll e tetllt1• or boUI t1r.e ..t.ole 111d the -pl.• 

,. .. n. 'rlr.b 1e lll.utNt.ed b7 1 -perlloo of o~~ea, .. 111 11 .. -· 

poel tloo ott.lle ce.toll, .-lt.hohu.l •• Ia tile nportlltt.otel•toll, ... d 

ID1944'"450 l11U111oatollper boatort~oe ... plen..tper 

de.7 _, .b.1&h 1114 ITiftll UU5All, catoll per boat of t.lr.e ...,.ple nert per 

de.T.., \lie lr.tPnt ot t.lr.e tc ,._r period (flJ". 5I) 1114 C). t.t t.lr.at 

\ iae, ~~ fi..t I hi fll.d priH beclll to 1Aor-tlo 1D. t.lr.e 11at 

,..... ~U&l aluldlllloe ... eli,ptl,J b.lJ"Ir.u U.... t.lr.e ,..... beto ... , bat 

n.n el u fll.d price U4 tnor .... ll! 1Mrpl,J 1Md1AI to n pld ..-on.b 

or \.be etoob 111d t.lr.e ... ph neet ' • -•rwc• 111100&1 cot.toll per boat 

'rbe raplddecrlrluiD.tlr.illlltollotlarJerfll.t.ala.., 

~tlJ'ezperl.,oedbJ'alltlr.eboat. .. dror•-of\.bepoor.r 

of th• -t euioul,J .S.creu1111 ae.toiiN a \ 1 tiH 'lltl., pri- •e:r• 
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unuauaU:T ldgl. Flther.on report that theH pO<>'I"&r boata bopn to 

t..akee-.llecallope. ThalO!I«te,.. affeetaofeueh apractice e re 

ill doubt, but the abortte ... effeeta arecbnout . Th enwaa..,un-

19t.6(Aflr"'!>dixr)and.thel94s-t.6annge!!!.!2!!!!c•tehporrbtlat 

ofU...Wtole fleetwaeb.igherthanthe,..arbot cre (!1!!. lC). 

of Haaonal catehperbtlatbythe11hole end the su:ple fleet fro• 

<;.atehper boat. ot tho,.,ole flHtil'll91.S- t.6tahighrelatinto the 

eat.chcttheoaiaplefleet, heeauaeso•ottbeboehhadbe«UJ~tothb 

- part of the aealloppoPJ.l&Uon""lehordinarilrwunotthhed, 

large •eallope had fallen . Tbe &U!p].e n .. t• a initial eateh per btl~t 

perda:rwaalcwW)'that ,.._...., tballilll94s-46. But flHt ahewu 

fiT<':II grut.ert.hant.ha pre'rloua~ar, •atdllgthat tl'te ••Uatoetof 

thelarg<!racallopewouldi>Br.dueednen.,requielclrthani>Btcr. 

and cati:huwould till iTt proportion, Inan att•pt.to t.pr..n their 

eatchu kll fbhe .... n beg.., ..___,__ ahuclring ••ll acallope 

andbythe end ottheaeu.,.,ototthaeateh waeeo~~pC>eO<lotthem. 

Jlo<let.e oneheeCIIpodtionilll946-47 are n ailable 

bv.t tiaher.on report that by aating tvo or t!>Noo hula 1rt the .,ming 

tbay(IOUldeateh""""''h••llecallopetokooepthe•bu•r•hueldn&all 



_,._ 

day. Slacal\requino•taurorfheti••u.,ehworktoahucka 

pn" veiJ!>t. of a•ll au.lle~ u of l.arp, <Ldl)- eat.cllota .ada 11p of 1 

hl.V>P"'port.itnloft•ll•ullopo.,atbel...,..rthlll tatchuoftha 

"""'' t.akellhA<I*"'"""' ... ubeto .... ,utcl>ll ~hthanb .. n<llllT 

1./l. t.o 1/5 of prortoua u.tchu , HoveTer, thh potential drop vu 

p.rt1allyeheeke<lb7aclllmpinthapo\temolthevork1nt;da7, 

FUhiJO!wuconfi!Mldt.o aahortperlod~iJIIItlwdayaotN.\LQI<IUI«e 

e.....,.J"epor\U.tthyvorked particularl:rlOft!holln ...Sao• ant.er­

pr1f1111J tldflper e hir.4eztra•h4!oda•ut1Nchrt. n...oollllbiltedetteet 

t ..U .eallop. hM. followoMI th• u~;~&l thhiJIC routU.a , hilt nan ..,, 

pHrto ... :rur, Hn<md anr&.~~• catch per booo.t per day of the ...,ta 

n .. t .,., 22% leu pw. before (rs... 5) .~ the whob neeVt tnrav 

catch fJ'f' bloat waa 401leu than the,...., btto ... (!1~ . lC) , Fill"• 7 

ill.diutnth.otthar.duetiontnc•~hdurilllth.o.taaa....,_a,nat.., 

UIM would hlon bun upoeted 1'!'011 flHt aiu dona, on the bnh of 

tllot ,..lat.ionehlp betvaan porcenf.a«a Nduct.io11 i11 eatch and tlut dse 

ofotllotryeara , 

lt~beconcltld.odthl.tillit.ial e&\ehperboatof 

u ...... ple n aotpor.sa,..: •• """'.\ll.ll.;J'hi«h1nl9lo.6-47beeaun 



_,,_ 

rt•h•,..,. tW.rt..Sth~Wtc••ll .. aUo'pt tal'l7bth• .... ..,., 

~l',b7t.aJdtl&-llnalloptthtyn<lv.c..St.htil'cahh .. dv.l'ill( 

' tiM "'..," "' • cnater .n. .. t than -lei bon btl., uptet..S 011 tho 

bonhofl'uonholl&l'811o&l.llpttOtha\annc-c.ahhptl'boat 

ptr Ma- "*' Qtlll.,...ll7 1-. That 11, thil prutiu of t.eki.na 

tall tc.allopt a•n • taluq hlsh illclu of ulatin ab...:lane. of 

\Man:J"~tabwlclancedurWtbo.--. 

(l) Uf.,et of Abwldar>e~ CMnnt: 

'"'"'theforoaoillaf.llll.781aitapptartthttlnl'..,. 

eatdlp~rbo.atp~rda7clurinath•fintt ... nty<:l.a)'11oft.h•fhhlfll 

INII<Iil, .,.bo nopl'dedu., indtxof thtrel.&tiniliiUd•bomcl&nee 

"'' • l"•t ~ in the tnrac• du of •ullopt Mken, The lnl\id 

u\~h pir boo.~ ptr d.&)' h ,......., ill fia. 5DI>hith lnclieatu \hit tht 

, ~.,.of the teallop lt.oeh or<Una.ril7 taken by t.he OiP, •eallop 

f11ht1'74terNt..S!Po•l941-42thro\1VIl942-.0,iller.,..ud.tte,.....rdt 

'f•-..zt-inl9lo5-46,U..nduroutdraplcll.J'to•~inl9lo8-

49. A IJ.1&jltill~noaNilll'J49-50and1~5lhlliOin<Uea\tdb\l\ 

iJ119SQ-Slititkaown\hft ... diOf\IMfiiMIICVUcloaoDIIOffah"" 

bid.•,.., that thit utehrohntot41fhrolltptJ'tofth• popo.la-

ot\htpoPilat10flof lntiiOI'Itulltpt vttl-rtl\lollhJJwUc-t<ld 

bynolaU•tWtldut.ehinthat,.....orltVO\lldaot hanJ:&id 

thiM....,'\orhkothbor• ti•hin«, 



lo.eo.p>l'hOIIOftllit1al.U\dlp1'bM.\Oftheel~l 

n .. , (tt.c. SOl vi\h "'....W. u\eh Pl' \lelt e ! tho au¢• n .. , 

(nc.5'-lottowetb&\tho lhf.p•ofthetwo-..-•~ ele .. l.T, t!l• 

~ h ,..,,. of 1 COIIPf.rl.'lli. of Wtill u.\d e! t.llo ·~· n"' 
Yi\11 s11.o.W. u teh or till wholl neet ( ! 1&:. lC) . st .... Wtt.a.l 

u\eh pol' boat of tho a&llple noet jq he -•idered •• 1 _,..,.. of 

' relatin '~""" UU. co..,..epoa<lanee iJdiat.e tho.\ e"'--.,ee c~l 

..... prhuilJ' n•flOJI•tblo !or lhan&e• iJo the lalldin&• b7 the Dl&:bT 

.anopt1•11Wr· · 

. 1 SII!W!Y.I.liDCO!CL!JSICIIS 

Aconsidon.Uolllf\hean.il.ahhW.,....UOIIabou.tthl 

Dtab7 uallop fhhe'T iadicltu thf.t M cbat~~t•• ill catch lluo ruu1hcl 

tro>odutn.cea U o!N.oien017o~ Jill' or t7pu of bot \ e •iDee tho btl 

19)0tofaclt.hl.t\he "inehoroeru•h•n contrl.but.eclb7farUwarutut,&Dd 

· , DnrlJ" coa•t.lntprOpoM1011ofthot..ot.allutcli~~&•fro••boo.lt 19:ll! 

to 1950. The,..!o" etrtce 193!1..., •jor chaqee ifl eatmu· of DisbJ' 

oealhpe Mn r•.nl\od !POll eh.pl in beclt titMcl. l\ vu •1"' 

eonel..docl \he\ eeallep lll&ra tJ.oe.e .,,.. ot- blporl.,ce to utdt ch.u~• 

h.,..l.Teieo!tpoeidea\cbnalhtieot.d.ieatld 

that elpitiMJ~t clw.~~~;u ill ca\ ch t.... ..,.u. to .ontll •r.. proclu.eod 

torc~>utculll eatcb r ..... DIIoputoM~hu. ~~owe ... r, U.. innu· 

.au of the .. tutoH h of lliflor lllpor\Me. coiiJif.TI'd with tho 
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iJit1.11mcoo of abando.nce eht.l!f;Uo rlutu\1011.1 ill abllftdanu .... 

prt.ri~ rupouibh for e~• ill utehu of indl'fil!ll&l boa to 

Sineeabo.lndanee chMIJ"III'afl"1-ri~rupoadbll 

for cfl.ut«uiaeatehit;_,.bl con&1Ddadthltflllct•tiolll fro.1'011' 

to7"1t'lillce U..llid 19)0 11, vb.n\h•llisbrfilill•1'7dndopad 

•ftic.ie\fhhir~~~•t.hodl, r~flutehl.npaiatha abundanuoftbe 

plailllhenptillit. 



Fil• 8 iloolaUnal>lm4u.ce al-.ne••· 
A. hca annp ... tab per _, per _..,., - abel• tlHt. 
B. ,...,. ... ~o•tahper-tperda:Jduri.JI&t1nt.tct1ah111&il&:re 

<>tuchMucJ>-..-plotlnt. 



eateh,thft'oforeanapprapr1•h-Wreot uteh-ybeueed.to4u­

~r1be ectual clw'l!l .. in aburl<lanee of tho catchable aeallop etocka, 

thqca~betll>derateodorexpldniOd, lfttb.huctionutt-teaot 

rel.atin.....tutualabwtdanceehan«nvillbe.ad•t,...thoind.irect 

uideneeoteatchttatiltiu, tbe .. villbech..clrodby.,rodiree\ 

popll.ation-rentt.at ed l i'O•initialeahhperbof.totthetuplo 

neetperday tor each eauon !Po-.l9U-42tol950-Sl. A "colllinti· 

eatdl perboato!thovholo nut, TheM are &ho:nmb.ti&, 8, arM! 
' ... ~. ~ ~· 

al\bouchbothuoaubjec1.tocorl-f-111•rror•,thoy&in w...-

pictunotrel.atheablln<lanc.cha"«'<lthreupo..tthoper1o4'1!1'1dor 

cono14erat1on(eorrtht1ol\of0,e)8onrtho 10Y"Uf'Or1o4), 

oott.att• ind.ieato• t.h.tthe letter dueribe abundanu el"wl&U ueu· 

rat.oJ..:r, .....tper"llitouuottho! dat.aillupldJdft!nuetuatloaaiA 
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B.i.Bmm.urCS!STil'.AT!.'5lMliiCATCIIDJ.T4 

tt..tuhniqu.- roruta&U•ofpopulatioll&ha f r o. 

utehora~andr.,..,..aldat.alluba..,ducriNdbyDti..o.11')' 

crcal ~'""'"' dat.& by McttlMr (191o6) ond. r~ th a uti~~aUon of J,'Op.t­

la.tiouora ... U-labrHarnu (l91.9) . n..•a•thoda ar<~b&a-.1 ontll<o .. ;u.pt.i011 ___ ___ __ "' 

...-..r efut.Lt.u.pt.urltdbyap:non.,.it of a!fortia pr<~portillft&l 

t.o tM 11.u.bu pnH11t at tha besillnU.C of U.. po>rlod or eapt.un. , ...,. 

thb n~ionitfoll.oYt\t.tifautcuaheallortouoplia«porieda 

u ·• -ddared, the a""np ditte,..,,.ee bat_., auccu.tn catchu h 

r-Lt.tedt.och~ulolthepopul.AUoll.and,withcart.ainNitrictlona , 

tha tot.&lutchupt.othot.i•ofauh auuulindropiJie.o.tch~r 

lt 1 urt&ilo pop&Lot.ioft h fbhed onr a lOJI& poriod of U • Md no 

willdao,..aaa utha t.ot.alUOUIItoffhh nll&ht incnuu. IffhM.JI& 

haont1nu$<1101l!•IIOU«<i, t lle uteh r.-TIIIlitarrort••tanntu117 

boco.o u rowhnallt.hepopu.l&U011hca111ht . Atthb point t he 

ucll*l.&hd utch .cjuh tha poplll.Mion which wu 11lithl17 pruant. 

Ia pruUca, aatural popabtio,.. an ... ~ .. fbhd. t.o 

extinct!- h7 U.. -rtial tbh•ry but 11 • • ..,dd•~•ble 'prt>por-

tiOI'I h ceucht duri~~& • thhlq ..... ..,., the r•h or de•"'"'" ot 



it'i:\.o:oibloto UlCI>!&te"""Eehwillha.ntobe UIJ#Itbefore 

oa.tllh beeo•• UN, 'l'hh lhn.., utWt• o! the popohtion irlitia.ll7 

pr.,.m t • 

.... un.u.t,andi!catcll.t.billty(define4utho!rutionofthepopo. 

l.a.tio• .....,n4 by a IDiit o! effort) it conttant, th.,. the eh.t.ll!• in 

catchporUfl.itli!fortullbel>aedt.ocdel>lateaetulinitidpoP"' 

C(t) hthe cahhporwdtof of!ortdurillfl:my•hort intanalo!tt.., 

kh\ho 101\&tut c&tchability, llldM(t) h the popol.a.tionpreHnt at 

tllebelUnilolOftho eatchbl,intenai. 'l'ht.t 11, catchporUJOitof 

effort h proportiOJid t.o popub tioftpreunt . I!decreu uinthia 

popohti.,.. aNtlMruultoffhhiJII!! alOM,thopop.ilotionpruenta\ 

U17tt.. • "lf(t)• • h-.qu&J.to t horiP, ... l popllatiba- "II" ·lOU 

thototal .. tllh- • X(t)• , 'nlatia : 

M(t)•il-l (t ) 

Subatitl>tincthh equationiat.l!a fi ... t : 

C(t) • k {11 - K(t}} 

tll.t.t h , C( t ) •1<11 - kK(t)- ·- · -- (1) 

&lid tllowo tNt it tha u tohporun.itof! ert&lria,o; IUteeu in lhal'\ 

int.or-la h plotte4 o.p.inat tho u eu..lated catch up to u.oh 



C(t.) 

_..,,_ 

~- · 
L-----,,,-, ----~~L-

Pis. 9. G~aph ot the tunct.i011. Ch) - 1<H- k l(t.) 

hte,..,.l \he ~ .. ultiq •t"'iJht U.11e hu a •lepo~ equ.l to \he ut­

thabili ty, Ttlit li•• hu tht l.aJ»r\tnt pnpo~rty that """• 

C(t) • O, k ll • kX(\) 

11 • 1(\) that h , 

~•"'l.J•ti.a ... tu"'lpopalttione. Itie!IOtllnc-t.ofi.:l 

c~ .. i•thoet!idt:~~cy erldA<Iots•ar uJed, ari.a l:he....,thlttr-

Mil thlt 0.0 U.t u t chability .. ,. cl!Nif;e 4\IJ'iq tho u-. hrthor­

_,re \he e\oek• .,. be u-1114 alld )'OIIllC M11Mlt be "'cn~ited Ute 



thoo .,....ta& ,..._, ! 11' '"U.poo onrl.&poowttllth fhb.iJic , ....... 

n.. ... tln, \IMoM~JuUo .. d.IN\IPJII'U'\OIINIMUillnt•UI• 

•PJlll .. u .... r Del.llr7'• •Uitd to Ul• .. u-u ... r atrct.c~&M• .r 

l"'qU1n d.t.alled ...... nt• •t ell thlltac, llU..,.. d..\.111.-1 .. u . p 

f11111aC,..••rd•.,..•n.tl.&bleferHlJ'• • a.pl.• •fV..t•t.&ltlu t 

tltlli.Ct•r•u.:U.poo. a ......... ; n.L"'7 (19Sl}lll••,_.boowtho 

bllh ,qob.tUoo.~-7"-npl..ted.to tak••• • •f tt!.Miit•ti•• 

btou-t, 7eru&Jople,1tt-ld..:l•offhM.II,II,..."fhll• 

poopal.o.U "f', bllt n M rd.l ter eal7net! tho•.,..•nUable, U.. 

.q ... ti .. nttedh•J'F'OX1IN.tel.J' • 

C(\)•kl•(k•~}K(t}· -··-- -<2) 

,...., er n..t ru wtd.lll n•rd• ,,.. uail.abb, ud k' ..:1 • ' .,.. 

..,,....,flH'li.el qu.u.Utlu r ... u.. etl> .... 'rhl.t h, it utdl poor -.it 

• ~· h •lT &D 1pprui•ttn baua1 it W. ldJoda et ett•rt •n 
~,u.,, \he tot.al du ... ue if. •t the - 1! the ett u t "'" -..111. 
t:ft&l.oM. 7eriUJO))leitn•tn-•t .. .,.re.fttlOS:•tthletetk 
~::!: :~r:!i'f\J~1-,Q!2I f.Jid the~-- 25% (k' .. . 2S) their 

"""" 1;: ,.'~~5·--~~; !·~~2S.'10} a. ... tht ut,..l nta 
etol.n ... •M411tertr ..... tlle•llll•ftMt..,br.02S, 91111'1-U 
llitrerw."' • re ut1Ull7 • hi' wi\hbl ttl* llaite .t •up~n-tt-1 
'""''"• updaJ.l¥ 1t - or th• •tr•~• 11 -u, tl>o.t retb..S 
tru'-tl\o tobtbePToduet te .. intou•~a~tlre l'f.thlr poilltleu , 

J 



.r . rrort. - c(t) - et , •-.pl.• n .. t h pbtt..t .,.t .. t ,,,..,Lt.ttd 

.. taller thb aa.ple - I{t}- the ruultins, eb .. rnd, •treisllt 

1111• )lu • tle,- ~ whhh ... n • rt• -.ot nl7 the drt.l.Jo ot the a•ple 

n .. t ... tht pepul• UoabutdHtlle ettecttott.hednl.Jo b.pe"dby 

the ,.,..,pltd n .. t. n.. ob .. rnd eltpe , 

~ ~ IC • k' • ' 
; 

~ k (l + P.' } 
et the ""Pl• nutu . .. 

r .... wt~itbt~~t .. tlhl.bitu,. 

k ~ ~. l •lf; ' 

.. 
ltthe r.ti,.etth• t-••t.kabilitiu k ... dttttt. 

ef f•rt.• ; ' an a.o..., tiM true eatchbilltr tf U.e •t.IIJ>h n .. t • r 
beeahulattd.QidtM1a1Ualpepulati .. toundtro•U.•ident1ty 

fl! • N, wher~ the 11\IMr tter leN h «in• by the illt.rupt. et t he 

lille Otltlletrdi ... te, 

I f •l'ltllaolt,..l<U<Ieet efterta ... tnnb.dthe 

equatiHbe-t C(t ) •lcN-(k+ ~ 1 + ~• }I(t}••:•()) 
lfldertort. 

· ~ are the catehtb111trl\ot the third l<hd. et effort. , 

lttller 1\'"'t.dntitie<l ritb utunl •rt.allty, t• b the inetuU..u 

uturd•rtalittr•t•* •"hthe..-r tfd"J'tfer..trl.ehit 

rat.·~ •ur the fhhlas . .. 1011. 'ftlit eq~~eti"' •J' be Hlncl 

terk,*adjl;ttttdel\t..tuotpep>latioe8iuebtailltdut.rere , 



2 btt-tu tf Abuad.o"" tna C...tch SU.U1Uu 

ll1.truardhof!Unto t f1Rtural"-rt&Htr 

1. rr.. Stt.thttu ot tho SUpl• Plu\ 

TbedaiJ.:rutillperbelttftllt flllpltflttt•Tbt 

t.t 1950-Sl VUI tbtilitd. fro• ltr. Rhtllrd-, &old t.t t.ht• hen bt• 

added tlllilar rewrdt r.r • different ut •f bt1U r .. 19Sl·~2, ""~ 

plitd.b)"Mr,Arcbtr·SIItt,ll.na,trtft.htll1.Jl>7P&Ild.qC.. Tllut 

rtttrdt, vhlcll IN 1.-rhtd. h ),ppe ... b; III, i nlltdt 111 l ...U.,:I 

-.ltbTthe ..-ph flu tner .the U:rnl'peritd, 

(1) C.t.ltulaU"•fC&hiiP"rllwittfUfort • C{t) 

!lit tf tilt pol •ry ~toldith•• ftr er.hll.l.ttill« &burl· 

d .... t..-Dilolll7'• hl'aiUth thatcetchpuuaittf•fft r t dOtl 

IIOI.obu&tduriqtllttta-(i, e ,c&toh.lbWtf..,ltbtM••t.ut) , 

Nd "'"" u,,,. ..,., bttv••• 10 111d 1S •.p.h. uhht• will bt - u 

btelll .. lill'ldl.J.A.t!: tht dr111 h 41triwlt uddUif;:tJ'tu&, &old fil b&r· 

-btlltTtthotthq•k•l-rutohubtullltthtdrtlllldpiTir 

tilt bttto-. Cal.. "'lthtr h ""'""17 ftr effuth• thhlq, n.ore-

,.ltl'ltr chlqu will had \<> tbU~Jel h 11hhlbilitT fn• d&T t.t 

dqthrt~~ttloutthtatuu, Su.dloh"'Cuillt~tob&bWtT""'' bt 



P'illeudp.or rill!iill,l!d&J11NIIbedet•....:i•..Svit.h 

.., .. u euruyf....,NMrdttfvillid n ltd.tynptbytNK&tA"loosiul 

C.M ..... tiNI St.&t1 .. •t Otooot.-od, N, s. !My liMo< th• vi..t ftlKi\7 

t1011. P'tr pll!'Jietu e f d•ttrm.iq pod, fdr, •r :-or tioh!JI& 4&7•, 

Ule v1M nlult7 tn eaoh <1&7 ,., ebt.&J.•t<l fro• th<o eJ'i&iul N c<rdl 

MdW .. llioo4Ulttt thaal0•,p,b.,betWMnl0and1Sa.p.b,, .,..r 

1Sbut....:l.tr)O,tndonr)O•.p.h.~riq;uch l/2d.ty, '!beudtta 

..,. p .... 1:A lpp.ad.U n. "••• • Dwltd«• .r u,, ht.bttt .r tht 

thht..-, t t -• dtddtd th•t , ,..,d tilhiq daJ' msht be d•l'i .. d 

u t H n vhich ffl• 'm.dai,lfllt to - t.ht villd nlni.ty di d Mt 

u• .. d lO•.p.h, Qdtitherr.-intdctl.-trd.idHtuu.dlS•.p,h. 

IDitil th• t..cce~dills ti<llli!bt. Tt dilduh nmu ... h cah~ duo 

to thu~tuia ,.tthu, •tyutchu•d• ut1atd.l7etN ... td for 

cal.W..Uq;utch porw.ittf t fftl't . 

P'intda7f, tl.au1titdlothh-7,,. ... co.paredv1UI 

Ult u.tllhrut 1'<1tof th• •&tPl• n .. t. <"'-7'"" iaclw:!.td ill tilt 

ttblut! catahre,.rdo ~ Appot>d.hill}, ltwt !tllftd tht\Nit 

r., • •call_. ao t:i•llia« ,., dtH tlt'-"«b the wiJid ..., .. ,..:~, •Mv ltv 

1f1lld "'1M1Uu, Qd -U..• h1sh ce tchu "''" •dt .. tppo.Nattr 

vi-'¥ dayo , TM ,...._ h that viM. nluitln ,.,... tbHrnd b7 1 

St..Uu obout tw.ln llilu !ft• th• -•t. et th• &ret P'llloiJ' tlld 

Mpuat.td frora 1t. b7 1 1., rep tf hillt , Th..,., ltcal '"''th<o~ dh~ 

t~ ... ...,. hen ueun-ed 1\ t ither J'h" w.1• "''" Mt. hlt It 

t.ht et~tr- hnr,~ttnerd ""athercMtd.ititnllAtht- illbeth 



.. ,...., al>dtldo h nnut.od ill tho tnt th.t.tftl')'!evld,!huhhn 

wn ...Siowh.t.• wt.d noor<io oM* p><>r !llll!q"ut.hlror n .. -nru. 

uullu ...S.. u <1•1'1 whtell oMI.ld boo dof1Md u f1M f...,. Mt..nlo­

&iod roMr<io won u...S ill ubulf.Uq utlh p.r uait of effort, ud 

ell ot.hon wn dilrepr<io<l, Yith tw uuptto ... TIM tint. u-

Mp\S.O. ,.. M<lo 1! • .. •ppar••tlJ' fi11o .S.7 . .. o r •n of tho bol.t.o 

tlooo<l .. U.•t the" uhhu wore e-'"'<1. •• tiM dq utchn n t:•r<i­

l ou of n•thor tho oooood day, If, "-'"'"• tho """thor.,. tho ue.od 

.s.,..,.odM!iM•M tha ntlhe!tho f o,...f'}J'oiooill&bol.t.wudeublo, 

lf'l' .. t}J'<I6ubh, that ef boa.toludill&•• oithlf'of' booth d&J'• • itt 

uhh.,.o ...,.t.td.u tw<l•p' oatoh. tho u ooad IIHpt.in wu ...So 

Htod that fof' tho auplo tlH\ boah all d.d}J' Hte.ho;o lou \boa 

UOpllllllolli«btbol'll'"~•••t.or-.ll:rl.,. .. tahu a_.jthio.,.o 



11 • 10 BoolaUonaUp bet-o u•zap cat~ po.- -l or U101 --.pla fiHt <»1 r1"" r1a111111 
d.Q'II111 •gil -k--C(t)-...4 tiiOI uOil:llll.lat•~ ""toll or tiiOI -pl• n..,t &t th• b&Pfwlinc 
er tllllt ••-- l(t)-tro• l9.U-u to lUl-52 1Ml11•1.,.. 



_,.,_ 

U•lq;tJ>eweatherdatt.ted&flaef1••f1•h111f; d~•. 

th• •nrqe u tchpo!rbco&tperfin&df.;r w&ld&hr-inedtoreullwHk 

ef Nih IU-, A .... k -· ehiM& I I tbl •1t Ntu ... l iJitlrTd laW 

whhh' '"- aay be dhld..t •• IHlllp fhhiq;, Uh &aiQ' oth ... 

b-.uUYitiu, h N t..tn • ""'•klylyell, v.,.f..,uallap 

tishe .... fhhnSuad.aJ', andS.turoar.t«hh • r-.c•urellrre.cllNI..t 

u 1 U• f or rdf.%etlon ..,.d r••reat.toa vhether fhh.l.ac Mt ben 

pod du71q th• p-uee4lq; wuk er not, 'rblr'&fon tt. cttdl p.r uait 

•ff•rt fer \he ooallep nut 1t defiaed u ""klJ' '""'*' u tth ~I' 

boa\ ~rfU. day. 

(2 ) Cth~Loti"" If Abu&d&MI 

Co.tlih)lllruaiteftort -C{t)-f•rndi•••Mfl, tllt 

been plett.edqdutl\•"!'P"Prilt• ~(t ) and otn1.chtlinuhenbeoa 

fitt..t te the f*i.hb)'ti'Ho •tt•od etteut Squaru (fl«· 10) , TheM 

C(t) &lid l {t) nl""'• Qadtha e quat1011 t f the lhe farud> '"""'• 

,,..pnabAPTtn4UV, Preathedileuui .. OII..U.odo, uoheftJ>eu 

C(t) - kJI - ~ l {t) 

illtef'&&pt. ....t •l•f.l «in utt-tn ef kll NOd t ,..,pectinly, St-.1 

~ - II: •!it' 
• k (1 • f;'l ""'" k p4 • n flr tt. the ••Pll 

nMt ae k ' Md • ' h the ua1a.apl&d nu\. r.... tllh the .. t..._ 



-so-

obJ.lit:rof til• &&ll!plo !loot ol..Ro 

k ~ ~ ( 1 • ~ •• • • ) 

" 
!too!'atioarUid:'•:rboo~tr.a1ot>oratioo 

tho sample nut • C(t) •klo:, •nd u.hh perUiiU o!!ort.o! tb~whelo 

n .. tcl(~),. k'll the ratio• of tho tw 

ouu.d.thotthorattc oftheofrortot th•,..=ploduduo;U~>led 

~ie .. otth~ tlHtVu aoc&tutthroiJII!outtho .. ~ .. ll 

;'·:1:::?:::::~:!--:t!!:·' · ~: 
C.KIWlofl t!lotae ratica te a t n tho <l&Mlda&hr o! tile •~r~stin> ho"r 

• '!'o"l"tehoftho\IIIU5>lodt1Mt. "nlt.tio, 
Tot.t.lu.t&hof tMa .. pled tl•o\ 

ortt.ot- po.rtooftho !l .. \ud.b aqvinloot\oeo,..iderialth• 

a.-lat.-! oateh of tho U.'"l'le tloot u a J!lna aM ..-r.otut 

u •• ,..t.&luhlld&t.afertho wMleaado .. plodtJ ... t&N!inah 

AP!)ollfU:o: I ud III and the co,... ... ttoa r acmr fer ••1111 .... .., h &&l.-



A, InUhl.t.b\wi&D. .. tro• C(t) cn l:(t)-•H til , 10 

·D_· £'·= ·· ..... 
! ·- -· ... -
1 1,000 ---

~ -

nnnnn~ 



-n-

Gina tho n.luu af k!l ud k fn• tho nuanin lbu , 

ud tM ••n .. ted k n.l\1 .. , a nnt u\i .. h .. 7 boo •"-• .c tha abua­

duoa• (.,.ist>t•f•att) a!tha ataeta anilablahthe fbherJ'&t .tha 

M«fJmiq;afauhuu .... TheulaulaUnoaN&h...,.ii!.AppndixV!I 

1111dn' tho .. 1.,. head ~ and the ntiat..o an eown U. fig, lll.. 

Fi1'otuU .. tue!pepU.1athaaiu (fil• 11) ehowt~t 

1 c&ttllebla pep!l&tlu af oullept vith a..ta wais!tiAt;: abaut l.~ 

11illlnlba, "'' pNHnt ba!an !tthbolb&IUO Uo 1941-42. The pep!-

latic11 vu lar1.r- 1.9 aillln lba. at the bal!i....US af th~ next 

.... - but "-"Pl*i t.. 1.6 >aillln a 191.3. It wu larl!•r .,.a at 

thba~ efthal944-lo5&nd.194s-46tu"ll&,butoub .. qu.,.tly 

d..-al'f"''1'&pidly un~il at tha ba!illni&l 1! the 1951-52 HUt& lt 

lathefilhadpap!latl.,., 

ktbatuafo.bu&daa•auaiqaal.rlallplafleat 

otatlftia&JI&7b&ohaci«odb)-utU..tu .. d•fN•t•teparllllit 

afhrt at t.ba ... :pla tlut aubined vith ruat'Cb er ta t..llandilo,ca 

atthe...t..J.oonut. O.tdledladillgab)'the wht1an .. t • ..., .. t 

anilahleba.\ atti .. ro a! tho Depo.rt.mn.te!FhhniuoublldtMIIthly 

nperttaftet.follolldi~owhhh &l'& ..,..,.,.he<! isApfA!Idlxi , 'l'h-•• 
..,.ba ••'*'l .. dwith•fltlllyaahh perllllitattartertha supll 

n .. tudabwldull .. lOUla'i:..,C Ube!ora , 



It,.olhowninthfl]'rl'tiouo .. ctionth•tifcatcb 

• ec.....Ut.d eatchotth,_boat.,thereiiUltt.o otroi&htlllloo 

C(t) • kll- (lr:•k'f )l(t)------ (2) 

• kll - k( \•fi') l(t) 

ltk'uuie',o.nd"!<lln<lo, art~theatehabilltieoondottortoot 

thtlltl..-pledai'Jd auopledtleeU rtllptet1nlJ', thmtro•the defini­

tioootterlli, thetotal e!!eetortlllwl\oletl .. tOI'lthopopu4tion 

ito~tel7•tqualtothoou.k'•'•ke oftrap:ren 

inttrral or tiall. f'l• proportion or thio tot.&l vhieh M7 bl auig~ed 

tothl ... pletleet bthlln: k '•' '.'Ito 

The pn>portionor the catcho1tho1>holl n .. t- Kw(t)-

vhiehht.akonb7the taoplerbet 

l{t)·~Kw(t). Pro•thhrelotlOft.thlp 

lw(t)• k'• 'k•.k• l(t) 

•(l•f;'JI(t) 

Subotlt\ltlll!litl~tloo(2) 

C(t} •kll-kKw(t) - - - ---(io) 

Theretoroitthoeatehperllftitet!ortorthollllpletleet,-C{t)­

hplottedop.inattho UC\IIlll&t&d eateh ot thewboletlMt-Kw(t)-

tho tlopo or the resul.till!l "~"""ion 11111 p .... an t-diot.e 11tl-

•ttorthoutehf.bil1t70!th41'""1'htloetolono . 'l'otllpopuU.tlon 

anilobl• •7,therefore,bed1rectl3'11tt.atedrro•thttittltdlilll 



uu-u we 
C{t).603. 3-0.000UUX.(') 

,..,_., 
C(t)-4)9,11-0.0003ll7D(t ) 

1,000 1,:500 

194.7-48 
C(,/-z41,7-o.OOOl!Y76l:•(') 

19,~110 

C(,).~ . H.0004060D(') 

~---

1%1-M 
C{,J..-n!,'f-o.OIIIl4?~J.•It) 

1,000 l, liOO 

r1g,ll b1U1o ... h1p"-t .. .a a ... .-ap .. ttlhper-tottbe-a tlutont1n• U•I11.Jtl 
:1&11' ln .... h 110.11\ll-C{\J- "'• a~Wd. -tl:llrcahh ot tl•• who1• Digby ocallop 
fleet up to the beg1nR1114 or that -b{tJ-tr(l!ll 19U-U kl 1951~ !11! 1D.clua1n . 



-53-

•• ~ • 11, or 11 chen u•pii!UllT bT the intereept Ol\ t~ lbtchH , 

Le. 

when C(t.) •0 lcll•kh(t) 

I • Kw(t) 

Sinc:e the cat~hes !or the whol1 tlHt ere p ... n Ol\l.T 

in .onthl.T intenalt, C(t) hu be .. ncaleullted OTer .... thl.yporiocl• 

bHn plottto! a&ainlt tbe 1ppropriate h(t) nluu an:1 Linn rtthd 

totheab)'LoutSqutret, Thedetailtofthecalcubtlotler>:I.Uttin,; 

II&"' bien hcll>ded. in Apr<mdi:.< V end ,,.. pHeent ,;re))lli<"llT in 

!t,.l2. 

Theuti•tuofWtiallbundiiiCeoftullopou 

juda;ed !ro•the eo.bined 1.-ple and whole tleet reeord•, .. ,.. "'"""' 

appnr• thtt about 1.1, llillion lbt. ,..re &nibble on the bed• at 

the bo,;bmil'lcot thel941-42 teloon . Abund~ncewat veate~ at the 

~11-nninl:o!th•nertwa--2.1111Wonlbe,-droppeddi,;htlT 

inl943,and~oeea,;Wtoa-..::t ... ot2.JIIill1o"lbe.1nl'.llo4. 

Tbenattertherewuadecreue,tli,;htetfil'ot,thMIK~nr&pid. 

to aboUt l,)lll.lliOillbe, 1nl947. Th••• ntt.t.ee of ebundence 

indicate '""1'7"Ari&blepop.>lationoubuqu .. ttol'.llo7• hi,;hin 

1948, l01<tril'll949, h1«1'tqdniii19SO, the11T<~1'71.,...1nl95l. 

TheutiMt.no!rdat1"'abundancein!1,. e, and 

utt-.te•ofeetual abund.o.nce,fi,;.ll,ll>cwclotl&&"'"..,tin 

trend trr tbe tint HTtn :yurt o! th• tliYel'l ]"Hr poriod un::ler 



ftd.ldi.IP'ority1•P'ort1c:ularl.,'•r~.-!bttvHntheut~t .. of.octual 

.o.bllnd.o.nc., ~•r, uch of tho utt-tu .1.1'.1 tub,lut to error.~, 

_,~"l\..rutthat.Not\lrel..,rt.o.UtrhubHrlao,;lut...:l, .. u. 

-tuofn.otural..,rtaUtrnte-.rM•d•.ond....rts..:lut.~.atu 

). Katuralllort.alitr 

limJ' uallo~dh f r<>a cau.ouotherth.lnfhbin«, 

Tank obM".ItlOM iJidica te th.ot ther .... att.achd b7 ttarftsh (V.hh 

19SO) and lu,;e ~:utJ"'J)Od..l, l'h•r• is al.o ...-id..onoo t bat uten.oie.o 

lopl (JIIedoof 1949) .Ind. •7 kill thea 01' 1-r t.ll.tr retht.Mct to 

thed.rs&•· l!.otu.ol.,rt.ollt7.,•tthareforebttakeni:lt.ouCOWit 

h.•ldl!c•.tt.ltno! pop;tlation dutro.the rateofd.eeN!a.oa 

Sh.llh or .ocalloP' »hicl'l hne rec..,tl.,'d.iodf701l 

MturdeauM.ocanbad.ittill,;ui.lho<!!roat.hoeekill..:lb7t.h•fUb.o..,. 

Inehu:Jdnitb.otvonhe•ofthe•hdlar•al-J1'MTaoretedbefore 

the .o.dductor -.nle or M.O.t h .....,Yed and tl• lhelh .Itt d.iecardltd 

or~tb.obed. hhnl.,rtaUtr, ... ttwooU..rhadlead.•t.odeeo.. 

potit.to. or ,......,..1 or t he 1t0f't bod7 paru ud l.NYe.o tb.o t.,., nlnt 



nnolTatt. .. h~bJ't.hohi~~«eli~t. 'ftleH"'Jlt7•h•ll•portilt 

for oo• t~ before the hlll&• u, • ..,t lilleo-p>Ma and the nhu 

aept.rate. Jlwobon or the upty ahdlo, ulled "dukero• b)' tha 

fhhar.c , a rt b~t "P 111 the drll.f!• o.lons with liYin, o.eallOpt, 

Tbtl rate ofllatunl.ort.&Utycanbe utiMted!I'OII 

tha re1atin du of the pcopllatione of ll<ri.ns acapopo and dud<•T• 

ittheti• f roadutho!thetcalloptotepu-atiOJiofthocluetar 

le~,and thopcopllatiOildUoftheeluckerohnotchansi"' 

a t t ho U• theutt.tua .... •de. Thath,tllepcpolationof 

eluckeu..,.beresar<!adua•pcol•otdudtllilM.latowhich .....,l.y 

dud AJit-ltareeonetantlytdd&dand!rot~vttlehthe ••pol"&tins 

eluckerl aTe Tei>OTe~. It, OYer a p nn pe r iod 0!1.!.., tho the of 

thia~cpcol~inaconttsnt,then\IOibolro!ecallopo~dyins 

lllo t bejuetbo.lancedbythedeco~attiono! cluekeullnlitha n\IOiboiTa 

the rat.. of dec~dt1oa of eluekert, The n..t>e r ~poT wdt 

tW,up-euedaaa!rutioao!the uerll.f!•JX>polati.,.o!Urlns 

pt'llaent.att~•-tW, lh'uaneatt..teoftbeM.t.un.l.,rt.&Uty 

•• R.lat.tn Poplht!.on Sin or L1Yil>« aM Clll~hr S..llDpt 

tboahectt.hepcpllationoflidncnalloptancl 

eluebrtMJ'bo.Judsitd!I'OIItheuttt.eaofeadl-.:tei.aawriuo! 

~of atl.ndar4 le~.,.. euh ol ae~ero.l bed• darins tbe ,,_.,.. 



a.httu Po1>11ht1~ ·>! Llrlq au4 Cl11cbr So&l1opto IUI4 .,.lc..U...\1011 
o1'Na1t!to.l..llcrW1't)'f'rollthe...,lettoA&b.tpbe-\b. .. , 

SO..llopDH. 

h.rtl•'il!tol~ ..... c.oJ.lop 

"" . 1 .:573 73,118 
~ 

.000181.2 .0661 .0:561 

"'""'""' 1Q~1 . 0 . 8?1! 1U, tl\ .ooooeu ,021!6 ,9773 

'"' " 1,M1 01. '111 .0001~1! ·'"' , 0390 

~'-'""'• 1~~1 1,167 108,1'1 "' . 0001080 .o:su ·""' "" , 912 06, &4 , 0001006 .0:567 .9~7 .. ,. 
r··tR.I4p "" ··= 131.66 ~ 

,0004814 , 11!17 ·""' r= tii4R141;e ..... 1~.:50 .000&11'19 , 21M ,8069 

""""" 191!2 3 , ?92 164.110 . 0002:501! ·"" .nu 

[ ~' 
"'" " 10. 600 2"7·"' ~ ·"'""' , 11!5oj, ·"'' 10,111 332.!16 ·""""' .lllO ,90oj,'i 

•· .e• ' u.w 3M,33 ·"""" ·""' ,9'7011 

~I Sept • • ' l.li,U7 269 , 6'1' , 000!>910 ,IUl ·""' lUll- • 6 . 11,9'111 3!8 , 13 ,0003619 
:r~ 

,876:5 

a • ' " u.~ 271, 18 , 00040!16 ..... 
p.; .... ' ' "·"" 251,57 ·"""'"" ·"" ·'"' 101!1 ' "·"' 1180.1!1 ........ ·""' ,8Tll 

191!2 u 10. :594. 111l.31 .OOOIIM9 ,191!1 ·""' 
Pt"""[ """' "" "·""' ""·" "' ,000691? ,211-&T,H~ 

Outer "" "·"' 610.711 ,I)()(H871 , lf?& .,S3 '70 ,_, H!>l "'·"" 27'1.96 ,1)00,"5778 ,13?9 1.8711 
1~">!1 8.063 ZJoj,,M ·"""" ,1..25 ... 6816 

r--'- l.-

p.,, ~-~":· ·~i·:T~. i ·:.: ·"" .. ~ 
ft"ral>ore Inner Hm 9 ~ , , 3'111 21ll.10 ;o .0003175 ,1Ui1 ·'"' Wter • 6 •• uo 180.811 .OOO:U63 ·""' ·"" 

·"" , 01!27 
,0610 

,ren 

·"" 
.HU. 
,19M 

·""' ··-, 10~1 

, 12911 
, 1910 
, 123? 
,1376 
, 1'/'loj, 

·'"' , U'I'l 

, 1!81!1 

·'"' .... ..... 
,OIIOT 

·"" ·'"' 
A?,l!lucrCJo.e»dRrod.Coee o.~· "·~ A?, Shdbume Con eD4 ~M11111t. 

Gn>UDde ,1.31'1•11!.-
Ot1'ahore•.1ll7l• U. 71o 
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ofl9SO,l951.,.41952. st .. •f-d,.ckertoleut.han96-. ahdl 

hei&ht. wor" tan.., ntlll'al .,rt.alit7 .. t• b dehn11Juod ):lrladpalJJ' 

troa tbo l.&rpr liuuou~· f'art.I.t h ble III lhowathe uarap" 

lllllt>er ~ tow of llrln! and cbckere of 96 t.o 155 -· ahell hei&ht. 

hn.n -.owatbereeord•ofthehallbinwtdeh-.r•ofbothleu 

tbut. 96 .;;., WOON tall.., , lt Urine aullope ud ducker• .ra -.qual.lJ' 

liable to ~)>tuNbJ"eullopsnr, theanrapnllllberofuohtak'"' 

par tov 1a a .... n .. u ... of tho relaUn poplhU.,. eiu, 

'D7 t he ftrlatioa 1a lnlllber of tluhu &1>4 lhb11 tal< .. par haul 011 

lo()..ltauta Gnou.d.h a dx da7 period tnoaS.pt., 4 t.o Sept , 9, 19SO, 

(Table Itt). lllt vithb tha Uaih of t.hh .... ~ nrbtioa, t M 

popo.lati.C>IIa appaart.ohen,._n..s ..... etantonr a poriodofat.Dat 

a -"h. P'urtho..,re, the ...,latin • .-..u of ltrlJI« .,.4 dud per 

t-OIO!Iuoo7Grouad,Broa4Conand4Q..It1Dut.Ground...,IMilledabout 

the •- t~t the ~ltq period of two,....... •• Tha Shelbl>ma 

tmtatinlJ"ccllel...t.dth&tt.hr<>~th•pariodofcb.....-.tio•u, 

add1Uou to t.h• ducker pcpo.lloti011 thi'OIIIh .. tun.l daathof u al· 

lope hue bnn bal.uoaed 'D7 d .. o-.politiCII of tha aluUere , 

b , RI.te orS.pa.ratioacfCluckau 

.1. poal.1:111N.lT taak a:¢'0ri.Mat to date..:lM tha 

ntaofaapantionofalucl<erahallaofdiff.rantd',j'""'"PCirlad 



.• 

.. . . 

. . . , . 
---------- -- --.-~ ... -.. --y-,..---- --------------. . ..... 

!lb.lllwi gllt --. 

J'lt:. 13, ~" ot Up~ "'" til or 4ltf8nnt •1zu ot ue.llo~ 'o .. _u..., or YIIZ9wo 
or U1• "cl\loter~ (.r~:r 16td.oot u.d lleol'III.U l f M), 



.J7 · 

t.,. lledcotuodl!l.of'hail (l 9h) . Thirr-oulto.,....-ril«< iat!.a:. 

1J whilhobcw8th&ta...-...rot ehalllofuaort«<oisao puto4rlth· 

1a 20d.ep ,buttha.tthereioaohArpd.ilt iJoctioJ1ba\ waellthUINid 

lat..r .. ~•nUoote, 1qp1t1118 thlt till' li(l&an~h ot tho11 whhh 

11parat.ad. aarlT MJ' hAn. baa:n d.ua&ed iJo ,,_ n:r whe a U~e llli.Mll 

r-ta:l.!l&obllrntioftlflllalOIIIJ& t'tra1 cJ~tl11o.o,:lJid.i eat~ that 

t.hl~t.o .. puatioaotthot"Bl.noilproport tonalto ohallliu. 

I)Wtlt)' \ he o:uetrel otioJIIhip&nd f or the purposnotutS.. t1!14 

Mturll.,rtallty thor-~tt~ltBhAno bH"IfOUfl8dto«fY11 &Y11 r &&• 

tJ...froaduthof eeallo~toupe.raUoaot Talnlotcluclrer•llu 

h •rac• t1• t.o 11parotio11 b the a.allor alucken wn 51.4 d&)'l and 

fo r the larsernolQ3.k, or &bollt 5(1 oood lOOd.,.. . The clat lTrah 

ot l epUetiOII ot cllochrl 11, theretc N , 1/50 and 1/100 tot" -u 

ud.lars• r upaeUn tr. 

•· ClleulatioJI of latural KortaUt:r late 

lfoturll..,rtaUt;rrato ._,-beeahulated u f ollo,.: 

011 by Orowod ill 195(1.,. anras• of 1.)75 larp duchro wu ta1<111 

pe.r tow. 'nlorat..ofsoparatioaofeluektr•n•t.h•retore l.J7Sll 

~ .. o.QU?S duc:k•r• pe.r c~q . T!w aftrq& llrl-..; population of 

l.arl••llll!>PJ ~aolrt. atthel .... t1Mhreprell11tedbJ' 75. 88 

t.aba per tow. rr- th11 ~5 • .0001812 ot th• acallope. d.io troa 

Mt.UHl.ullll l ... ebd.l.r. li..1 oklr (l944)haallh,...thottthe d.a11T 



r•te ,.tt.. Hhtiouhip 

• ·1-·-it wller••••htheumud.,rt..llt:r 

... te, "•" ht.he KtiU'al Note ot lo«U"iU.e, "i"htt.. iJIMt.ult.­

..ou (i.e, ddl:r) uturd .,rt.•Ut:r r .t.e, .,.d, •t• 11 the IIUIIbtr or 

u,.., U '"••hto bodete.-.ille4tm~rl:r"'r, thel'lt• )6SU:r-, 

,.. 1.,-(0,<001&12 1()6S) 

•1-•..0,0661 

•1- 0.'»61 • 0.0639 

"tewatcalwllltedillthil,..:rtorenh•...Uopbediauch ... _ 

(T•blelii), 

110rt1111t:r Hte h HhtinlJ' -•w.nt tor the - bed r .... ;rear to 

,....., bit the be4• •Pf'$&r to r.u il'lto three qo~it• d:btinet fll'O\IP"• 

110rt.&Ut:r Hh or olll.7 •bout 4.5%. The Shelllunoe Con ucl 40..111•ut• 

GroWid., two..,. .. lit~MtiOd ,. .. , the , .. ten> ei>CI or th& •call.op am 

ia•bout SOt•tho•otw•ttr..,tr,..........J.uturd.,rWitiuot 

-n..e utc!.a ot 10illop~~ l.ud.K 1t D:I.PJ', I, 5, do 100t 

- equal.lJ',..,. the nus vhbh nldbit thnc ditter ... t utar&l 

.,n..ut:rr•te•, ... thl.t-.oon•Nteh•pJ'I"D~•t• .. •..,rnc:tiOII 



- ~9 -

fhii&IT bd.iea.tu that J'Oil«<llJ' halt ot tho. total c&teh nplar~ -• 

fi'OII &.loy lll'ouaod ud. 9J>oad eo ... eolllbiud, about O.e-third fro• th& 

rut ot th• iashore ._... .. and the r-Wer ho• ofhllore (1,mtt1 "'lT 

ruentlrwt.onat~M&terproportioa,_.f~otrollore) . O.tbh 

bad•, th&utw-al.,rtaJ.ttrotth&fiah8d.popul&ti011 i" 

.sox.tv.S • .0225 

.)Ox.JJe • .0414 

.20x.l57 • .&ll1 

orabo\ltl0%por,....,.. 

aubjutto~id•r•hl•t'I'T(Ir. Itiobaud,. ... rllll!d.•tawhhh 

&h.,.. eoll.dd.uabl& yu1&U011, and 011 ut.iaU.&I of Npo.ntioll. or •h•lh 

•d.etro~~ro"«<>,prlliaiaaiT•IPOri .. ta. lbr.illport ... tthaftthue, 

.,_.,.r,ue80•fi&ldoh&er ... Uot~IHport8d.hyCideuoa (l9!i2). 

ll&obae"&<:la.._u .,rt.&litrot&"llopabNorthlilt>erlot>dStrdt 

1•1950,ndhia•u....-tootllueHnandUrl•,;, 1l>tow8d.tht.t 

tha..tu1•the liudiltrihutio&otthatloo&orr.•poed&d. But 

Oll.re-~.ioliot th....,.bedinl9Slhetou.d br,;e111Dbenof 

duc.•r•lllthhh&d&&1ud.1•tribut1011i .....,. .. pooodtqviththatot 

the pr.riou&;rea:rwhH; the ...:tel i•the ehed.1&tr1hut.io•ot the 

ot Nlllu&l p-owth . Hh ...,llusi011 that thoo 1951 &luel<er• repHint 

19SOd.utha .. _tul~ ju&tit18d....,dllbonthetclllck&r• 1elorth­

b&rl.u4.9trait•rpordot !alehlC>nprthud.1d.•h•ll•held.iathe 



-60 -

t.ukt at St . Alld....,.. I•tMDl~eoll .. tiouthemdetoftheaile 

4Utr1buti.,. of Urlq aullopo u4 eluckert .orr .. pOIMi with , ... h 

other, bd.lutt.athat oluckert4o *>t portlttttloq t. the Br.7of 

' ""-"' •• U Rorf.ll-rlu4 Strait. How.ftr, ther. ~t:aa tile 

poaa1~111t7 .that ' t11t7 P'r•llltloqer ia tltt S.,. ~f P'ltadJ' tha• thq 

,4 b the tuJi: uperiAott, . If thb tltoul<l P'OYI '""• the rtt. 

yt~tiiPRl.,rt.a;it:rut!Aote4alloTehtoo hil!;h. 

It•atbt.ate4tllrthertllatlltho~PaYtJ"Ril• 

¥-ul 1~ .,rta:U.t,. r t ta hat "'-"' ... 1pe4 to the :.Wua, obHr ­

ntio'u oa vt..hh thh it bue4 wen u.ola 4url!tf; tile lll.d ud lata 

......,r(olul:,-toS.pt.ollbtr). Ifutorol.ortaltt,.ruultahCIIdt­

.....,_,uoaa"b,-ttartiaha!ldautropoclt(vtlichare-.,.udU"'UUId 

U..~h7•callopbt4a),oae...,llld~etitto"-hil!;hutinS.pt­

"-r aACI 0..\obtr lrh.,. the "•tar ot tiltS.,. ot ru.cty it ,..,.~ut and 

rtonare-•din.Theratore,theaortillt,.rah, ttl.u­

~hd ~ obte...,attona -.1• ~ AII«QQt .. d S.pt.taer, h llktl,- to 

l>laeartht....,.l~. 

n.-,.bt-eladedthatthauotu.l utunJ..,rtallt7 

rata or tilt t1the4 popahtiOJI ot DiP,. "illopt b or the order of 

4.brl...,~t'latuofAJ!"!''U••t...,. CatehStatittiu 

Takipa:U..U!uhoflatiiJ'alJI<>rtaJ.itrbtoh801111\, 

•· RerlHd lttt!.:Itu r...,., Statidiu ot the Supla Fled 

Rnite4 utiata~ of abad.uo" •7 "'- ada t.ald.q 



u.tun1 .. ..wu.,. iato uoout. 

n,, ...,.,~~a1u.t\lral.,rtalit:rnho!1~..,r,...•polld• 

t.ouhiUntanooatdlil::rr• ttof ,10 • 1·•·(l)(J65) 

i • O,CXlO)OU, 

l il&llop .. &OOi l .. tl fOr 212dfTI, IUOOUlaitural .. rta.lit7!'1tf 

• •1···(0.0003014}(212} 

• ,0620 • 6. 2ll 

ut.iq 011 tiM populAtion, .. teh por aodt e ffort ot tM ••'"Pl• n"t. 

plot.totd. a.pia•t the , .. pl. fleet '• a.ttu.~U.ttd Mhh ~chu a. 1tni&ht 

lillwitbob .. rYIIdllOpo t •k•~1 + ~~ 'olhtNtheprO• 

4ul t. k111 iltbotetoou.lratooo!Utllral.,rt.l.l1t:r,or0.0620. 

th• 4e....a.t\or of the rr .. u .oa 7" 1• t h• effort expndlld b7 

\be 1u:pl1 noet ~uriq the •u;- u... Siace the ... pll flut h 

~c.p>.edoffinbo&tt,itit !he\ialll tM.-rofllllitlof 

ertort. bf -~~~ bO..t - 1.•. fh• ,. nen~• ..-.. .. <>t d&J11 f11hlld por 

boat, !be ul...U.tioa of the oorNI\lol terw f ol' u.tld'&l.,rtallt:r 

iluiOh•u-h oohowllaAppoadlxn. TbeNYhtdutta.atuof 

pop.U.tioaprUIIt attht l>l&iJudqofeuh•••-~r~P¥•111 

... ~1.711lll1a.1h•., 1atr .. •N1al942,blttdropp..:l\o 1,11 

11191.3&ad rooeto a ..n-of2,6uoi2.511lll1011 



lh• . b l94SW 1946. l bll_,j, .. u •PJIMI'• to baft i>Hio~r,or 

the order or 1 . 6 .tlli..., 1a tM •.rt) ,...., bolt dr'oppK r •pidlJ' 

-ple Wwhole fiut l t&\ lt\itlllli iiiO.l.u:r711f.....U. 

c{t ) •t ll - (k•t• f • t• ;"l t(t ) - - - --Ul 

rro•whicb c(tl • t• -t Cl • P.' ll(t l - t•!" r {t l 

lloot.ftr , ·tt '41 1hown ill oecticm h(2), p. ~2, \h1\ 

K,(t ) - (1 •fl' ) l{t) 

C(\) • tI - t Ev(t) - t• t" l {t ) . 

l{\) - --ii:"- Evhl ' 
1 •t · 

U....hyturthotr ..,heUtu\1cm 

C(t ) • tl- k l,(t) -t• f 
1 · ~· 

!v(t ) 

Sol'fi.ncthe ob"r"'ftd'lope-tr - ort.MI.qG~tionfor 

t , t he c:~tchlhilit7 of tlw.._ ' llet , t • tr- { ~·} (1 • R• l 



Bothorthoeor.-.ctiOQ ters~~ hf.nd . .-.~beflllcdeulated 

{AJ'I'ftl(lixn). n.e re'rl.wdutiaatuof abund.ance, nd"f!l.l\1a 

•t.hod, aN pnn in tho oocond pe.rt of Afll*'diz VII and there~ 

oW.ha.re a'-ninfl.«.ll . 

M)' be COliJ*l'*l vitlt- another, !'hh c6~~p&rbon rnull ao• 

or the veakne .. u ot Melt and rermtt an on1uUon or tho N~ 

' · Co!!?!rhonotbtiaatuofAchd Abund..,c• 

n.eutiaat .. otoet!Ulinil.ia1 'ablmdo.nco {tic.ll) 

o.ltovl*'ora1r.poee...,til:lt...ndforthetirotauel\)'ear•oftho 

e1eTen:r-arporioclunder oonaide rationbu.t.tor tho 1ntraur)'ll rl 

there ..,.. conlidortble dilporittu , .1.r1 ua.ination or fJ.« , 10 and 

12, on vhlch till)'...., bued, •haw• the Nlltbe de&NU ot error 

tovllichllchlsllable,andindicatuvhlchorth_a...,.,n;...,. 

and. llope ot each or t~ •lines or bert tit.• 1'-n iJ> tis . 10 IIOd 

12. SiJ>..,t'!lrellab1Utyotthodote..tnat.tonort.t.opoeitioa 

&J>d o1opo ot thuo liJIII dopondt OJI the n....,.r of pointl nlld, 

thdropreedalon&thelilll, andtheireeattuaboutit, th.,.e 

toa l.\lJ"'I &Nindi..,UnofthoNl&tbtoreliabilit)'ottheahlm­

daneout!Aatoo, p,..,.oonlideutlontott.hllkindit &Pfll&r• 



It.ahol~\blt••ti•t.•o! abll:lldaneeforthela•tfOIII' 

--•areUu rellablethanareuti-.turort.befiret••.,.,• 

llow4o...,r,boU.Ht.•of4at.aac;reewUiatheor<lerofre1t.bllitJ' 

of nti-.tn tro. en- to Huon u ronov.: 

fie. 10 (eup].e nut) n,. 12 (~la "whola fiHt.) 

1941-42 194s-46 

,,_ .. 44·4S 

""'' """ 
""" ""'' 
46.-1.7 

47;U 

,._, ,._, 
,,_,. 
48-49 ~1·52 

Sl·S2 ,,_,. 
Itittobenotedt.bat illbot.hlltU\ho rowlbu 

Oneot U.e•l!lreqldre...,.UforaaiJ!c Dlol<lr7'•.-tllocl 

to ut1.-.ta a-...ea f r<"• uteh data h that utdla~tJ' re-.iJI 



_.t.ant throqbo11t the aeaaon, !h.tt h, b .. idota requi~ u Uttb 

oc.atteraiod u-ch opru4&lollflthtlilleou poteible, 1\lent.ae. 

Nl7 that ..., 1J11t-t1e trend or eatebabUitr be ~Nnt. K.,....,...., b 

ctorteh o! the plotted :U....e thoore h • hnd111C7forthe tint. and 

'nde hparlleaU:rlJ'•rke41nr1&• 10forl949·50111d.l95l·S2, and 

inf1t.l2forl945·46,1949--S0andl95l·S2. thelowpolntel•thl 

lllddle ofHthotthuelinuMJ"beldentifl..:lvith lll.d·wintereat. 

clwe, and tiM repl.ar po.ttem of tha poillte 1nclic&tn IT'h•Ue 

1-rin& of eatebabU1t7 in the llid·winter -"11• (- r-a• 46). 

"""""rinllchofthto,....,.tthowln&lovlll.d...vi!>teru.tch a ...-,.r 

ot tubat1tvt1ouwereM4eillthle•pl•n .. t atetitticebeeau" 

boatt replul7 "* ha<i tl.opptd tltlli.llfl, and ill 1949--50, onlJ' in· 

.....,tetadaharendlAble, Ithualeobeen l'l<ltod abo-no (p. 46) 

that the .... pla tleet for 1951·~2 "'' fl>tiH1J' di!hrent ff'DII tbe 

...,!'ll . .r a.ple, I t tP!"•r•, therefore, that part of the """'ll•· 

b1lltrottiM • Imnda!oe&uti•t<"intheN,...,.. .. ,.beucribeclto 

a 111.4•MI IO!I chtllfl<o ill eatchabilltr which retulttd rr- • eh&n«t ill 

t.llebotteueed.!or aauplttlHt, It4oui'IOtin:liuteatea aollll 

It-.,.be c0l'lclo;wled.thatuti•te•ofeban4ancab&atd 

011 at.tthtiu of the IMplt n .. t al-, ' "' .,,... rallalole than,.,. 

tho .. of the l&aple ani ..tlo1e !leah ooained • 

.. ....,,..aradateyiald.,rertl1•blttbw>d&nct .. ti•tu than4o 

t.hoae!orllteryeart,vitt,utlaAtuforl949·50btillfl:poortet. 



...,.hadtol.&rperron1athentiaetet, tbot1nll cU~181011taf 

W• H C\1011 '"de~ to ' " tM~h or .on direct ..thad• fin' 

ntiaetilll!; tburlihnct , ..,....._tbet.....,thoniOI>lh«i•ubJ' t h• 

diU....,ttecbn.iquun"Wt.ant1ttutbobolltfthlottben~e• 

C. SSTDUTIS C# AIUIIWlCI Fltal S~AL PISHIIG !!illll!'imS 

!lu.riactho...-rot l949a • thodot • tt.ri p.thhin&' 

of the tealloppopll.ttiallnlilltUhted.. The•thadh tnadt pt.&M 

tion ot the •etrip.eltllou• • '"Pl-OJ'Id h7 ua.r cr\1Ueri ill u t,.tiq 

pot«\tUl wt• an fln'Ut plott . The rdatin the ot t.he tcal lap 

pcp.llation nt ""'~ b7 catehu •"'• ill thndtrd.btd hluh at " M 
pl.lr l11tel"ft.h acl'llll tM bedt . Specill illtend" ..,ldll« uperiM 

•nh jl&ftU\iaet.eotthottfichne:rotthldr~o tor tak1q 

•ealJ.qr- otcUtte ...... tliou,•n<ltboeen•ul¥ -rt uoedto_,.,t't 

the ttripofl~ Utcb.t t.oJiifi'J.litt .....,..,, ot Kellor- per~" 

p rdotbed, Katiaet.aatth• t1uootllchaftltsbtdt •flrtll10 

Mde, """'rroa t he• the""""'" ot aullor- PI"'- ..._ uch or the 

bed• ,.._ oolevhted. ThiH utiaetn ot ,IIUiben of • callopa w r. 

t ltell upnttttd •• pa!Did• ot "••h" prtttent on the bedt , 10 thlot the 

u tiaetuotehlmd.t.ncttl'll• thioteriet oter-cialthhin&technlqull 

CIIOLl.dbe ...... IW! vitlt .. t t.Mtu r,....catclt otati•tica. 



~ 67 ~ 

oealloppoJ)ul.At.iofloiu~~&obe~illl949ollthreeo!the•illbedo, 

Miathort~(B'IIo;rGrowi<S andB~Cct>e)ando,..ofrohore(I!CIUI' 

Grou.M). :U.'l9SQitwooext.el!de4t.oeonr.,.rtoftheinehoreueu, 

prlicul&l'l7 the ., .. , t..arllT fhhed bedo to tlw erlre• """t or tho 

Dillb7•ealL>pueo (uefiJ. 1) . hl95lall419h, it,.onecu .. ..,. 

tocolllillethe!Utlin!tothrHirtohore..,...ul Bue7Cln>ulld, lln!od 

Coft,aftdShel~eCoftS.oond.Ri<l&e,andtoi.O-HallteGroundaM 

l11 otrlp-!ilhin&, UMd towo "'" Mde 1\ bte~b 

drouthe ~lectedbedo. Tbeoeallopboot ... ol"lllltothobedoNI. 

th8'podt10llott.he ot&rto!thefirottowdote..-:irta<lu '"ll!'&tel)" 

llpollibl.Ab)"ti-.<il'UI'li.I'I'OII&&iftfll.olld•rk&lldb7c.roubeariJt&o 

todettnd.aefin&lpooition. 

DaeothoWtialpodtiollnodetend.ned,al5-od.IIUte 

tow wu -.de U the dinet.io• of the tide, wldeh duriq rull fiood 

ud ebb pai"allol8 the loftl otraiprt ~&et Uno . J.t the end or thh 

t.Owthodra,o -reh&uled&NI. theboat...,.h.l.ot ot...,rw.lcrubiq 

opaed to tho. ot.artUg 11111.rh. At~ rill' w.o t.llell •de to one lido 

or tho cri&iall tow to the 1tartiq po1itia. or the oec<md . Tho 

op.o.eiqortllet""''ar1ed.withthewidthortllebed.,thenrlobi1it7 

btbedonoit7o!thepos>U.at!oouohownb7T&riotionointhecoteh 

per ~ul, Qod the U• n ail.oblo !or ceuuoin11 Melt bed. . The opaciq 



r 
ot •tT1:p-t'Ub.1A& ot tbe Dicbr ••allop MU, ,._1111 ..... ,.... tokl -.Hb. 

CCIIIP'•it.ionorcat.CIIW~• t.ow. 

~tal •la-o..,.. l•l '"'" ____ _ 
. >100 ~l: (fS 

17 "' 

" .. 



.... 
.,.,..,'<l811&ll,J.,..ortvoJdntul""''· Theul"ie• at t.owe,.l 

-u~at1l.,..to<l«-~>ft.babed,.,,...ehod,t.hell&lt.il&r 

Mriu vu -..1• betv ... n the f1rl\ lU. o! t.,. ....t tb.e oU>• r -'Ill• 

ot Uo• bed, U the bed no 101111, ad41tioul tart.• ....,,. ..cle et 

other pOiJoh eerou it. 1hi• proced...,.. n 1 f ollowed .. u ch of the 

Ulhore thhlq anu and. ,W..IIb.llt.& Oromod dm"iq tM -re of 

1950, 1"1· andl952. 

The o!!More boodo erelup oo that.., exbt.uotin 

nr1p..tltbb4;.,.ehnible, Honnr, thoo dietrihllt.ioa o! tcallipo 

oUehore h .,.., ..Uors a ftd utcllu leu n.ri\ble t ht.a 01 the -1· 

l er,.ol"t1r,..l"lar,J'Oil8hbottoa, 1Jubor..arN e ootb&t ... liMo! 

tiNe iNa oooe end ot t.ba *>It 1\UYi~ thbed p>l"'.io11 to U.e ot.bar 

tbe etrlp..!hhi"'r.,.ulhue._rbed.ilt Tabltl'f, 

.U t. t.o boo ~rt.cl lOW o! the t.Gwl were tll&llt.l:r allol"ter or 1-.pr 

thaa the 1~, F'<IJ"tholrwore ,.,_ VUI Mde with I 1\..1::-dJ'a& pq 

""'-11• othen ..,plo,.d the .., ... eo-~ uood. ,.....,a-c~ .. ., gac. The 

ruu1h r<~port.&d. b the hble bon b .. n cornct.d to -"-the u tch 

or • -""ti~ en.......tra, P"': I.e • etand.ar4, l~~h tow, fhq 

t howth-t 011 t.ba 1"'hoi'e artu (eo, l•)) t.ba total catch por t.ow 

lla• "'"" u~ed. b;r •trtkhl ct.aq.o a the .t .. co~oitlo• or 

t.ba u tebu 10 tlw.t t.ba v .. t t,~.c ....... iJI l9S2 "" 8Do7 Groud 



Uld Broad Con .,., dn te U,. i.Mnu• or -u •u.l.lo~ l Ute lup 

•calla~ dureu..:l tlJ.&htlT ill .,...,r, TM ...,.,",. .-.. ot all 

d &u "" all U t hoA ....., .. •bow• • 4•eid..:l iau-u ... 'fb• ~ 

OI"'OIftd wtt ..,t uaphd 1a 191.9 bvUti popl].at:looo iar;ruted tt.eadil¥ 

11'0111950tol952, 'fbttrendotpopllatioatheoatbeolhhore 

........ eoppotitttott..tottheiJithoret>.dt, Itreubeda pe&k 

1a1950&nd.dtcre&tedt.btrult<or, a1tbnp \be1949reaulttlor 

th.b .,...., M7 ..,t htwo been;:acurtt•:' ~!'!worwJ«!tp.,pu.lttioa p-eHat 

-t~ ... pltdt....,t1aerettedto19Slbutdropptdtli&htl71a1952 

beCIIIH of the lu&• dee"'" ia tM o!lthon popl].atioa. 

D!>ri"' t"" ttrip-!hhlq • .. n .. ot UMd """ ,....., 

..dtower•arktd. Ott ~v.rH. hoatbaait.,.tfoiDI4t.Ntal5-

111nte. \oV w1Ul & ""'~-<1.-., • ..,. IIO'Otn, oa the '"'""''• & dht&aet 

ot 900 JVd•• Slac:e the width of tile dr'IC it tU. ,ardt, Neb t tudard 

\oV eowo ... aa .,...., ot 5,1t00 eq·, :pd. Thit iator.tio• per..l.tt • etl­

ei!UtiOIIoiU.. relttift dtatltyol teallopeotuellthettlleaia 

t.ht ttrlp-ti~ trooo par to par. TM relttin d..,..ity utiatu 

...,.be ..,.nrt.td.\outi .. tuorutU&ldndtyoltt. popu.lttioa, 

rroatbf r..,••l.t•o!uperl•llttoootbettfielnqo!te&llopdrqe, 

2, !uttt.oO.h....Ut!f!ie<~\.got Drtu 

DuriaJ tht •-r• ot 191.9 uo4 19SO bt .. tbt arldq 

oieaqote...U..p,...r,i.•. thtptre.,totuallopep-u<!fltiat.htir 

Ut&Of&boutl2teruwu•rkedottbybuo1fudtbout.lO,OOO 





_,_ 

llYh& a...UO~ ,...., •rkecl aiiCI pl&~..S 011 it, Thh area.,., fMp].td. 

br • ld.q 4NC~ r ..... one .no~ or the ..... to the ot!Mr • .l reeord 

.... t•"!* of t.l'• • ..-.. .. and tho or -uted and -"<ed w-h n­

-on.-.d h -.11 "- &114 tba auplu ,...., r.plao;.od- the hood, Fro. 

SUeet.heU'IO&et>YlU'tldbyuchtow waaboo..,, it-apoaatblato 

datol"'liM the...-.. or ou.llopt wt .. per Wt area dJoaued . Et­

ttc.t•q or draa• h tiM ratio or au.t..r t.aa'a t.o ..-.. .. .,..., ... ,t per 

Tbt u t uo.l PAfo..-.n~ of tho uper!1111nU to dattm.a 

afth 1uc,.wtbe .. t byM11JprUtic&ldift1tlllU u . roroa.pl.a, 

tile dM or the .. neot area ,.. di rti.,J.t to .o-tf'<ll beu.UH the pod ­

t.loaa of tba buoo7- •rrt&a th• bolmd&rlu chl.apd ldtb the tid&. 

bedo b7 ) / S bch wt... u.blo 100 fat "-1 (200 JV<ih ) loq. Thoo ana 

t t.nllc\hthoN&t t btl •u.petN..-aadwn.,....rU..IIpporbord.arof 

tbabtd., Iat¥•cua U..othnbuo,..,....a o-dtetu.c.e •--

et...,.. fro-the oppadt.border, Tbhh ill111tr at.dbyfi&, U 

whhh .Mwa a 41r.v-tte lmocit....Uaal .. cuo. UII"'"&h tho w.ttr 



about 9~0yardo apart, thhdiohnubei"& elooer to th&t r<OqUir.d 

to •rkthe &r<o& beuuo11 th& buoy eabln &r<o eat .. ariu r ath&r thUI 

otuithtli .. o, 

Iadr&uilll!, a tovin~~:cabltof about 1~5htho• (2SO 

;rardo)¥uuood , Thedra~~:a..,.rolotdootlo¥11enthebo&twuabr<taot 

tiM uPJ>Or buc,.. ... d tb. tow •"• 1• a H•• parallel to the loq uh 

ofthebed. Thedr~~~:ower<thaul.dwhn.theboatwaojlldjl;ldtoh 

125 yard• fro~~~ th11 b\10)'1 at the lowor ea<l, bywhieh tt- the clr~i!:• 

u.ao Olltli<l• tho npaM..ohl plato, •rhd. with lol.o;er'o Red Iak 

(a..arbolic u idponetrati"l!:iak) u<loc&tter<td Ue'f"el\l)'U poo­

liblo onrthe "'""""t al&d':water to pr<tTel\t tidal currnto fro• 

un.;.~lMaaWIJfroathe areadur:lJI,!ItheirdueentthroUC>tMwatu. 

So• of the aarl<od m-J.o •T hne drifted outoide the e rea, but 

&ll.,.,.,ror dr&i!:l ""re-"• aroOUI<I it f.-tl• \ott-o ll'ICI no •rke<l 

ui•h...,re enrreoonre<liath .. , :L.:ticatil~~:thatthenwoberof 

lll.oplace<l -a.n-11 .,.t ha."nl be'"' 0101U. 

Ia u ohof the dr~~~:• aad.e oa the •rOd off area, 

ltllllberlofurkedllllcl,_rkedoedlopowererecaRrod , A lor~~:• 

proP.,rtloaMddied,u a r ... ulto!theaarl<il«oo. th&ttoW•rk 

reeonrlll&rl IQIIP>II<Ioflh1.q, tluckoro .. d oi"'!ll•hdlo , 'fho 



Ut101e1107 or oo.pWH ~ Utl'eNnt •tze4 •oeJ.lopo b7 ...,..:rclro1 par. 
-:l'llrii>IJ nport..11t or s.pt-r 194.9 011 a.or Orcun4, 

30 ~.no 

10, 068 1,1177 l,r.l& 

J. .. . etrict ... or. au.,...,.- 4.,9 1 o.-
(~Hill& ~" ll50-UO -) 7 • • • 11.0 ! · O.lijl. 

•1o. por ~,OOO•'l· ,.,., • ...!!... 

' u.s 

... , 



aeeurac;roftheutl.uteotpop>.l.o.tio";lll"•••ntonthearude!*ld• 

u.ponthen.l.idit:rotthau..,.]:tionthst allaHeqwt.l)J ut.dlable, 

Rewlt t or thal949 ..... 1<1~ uper1aant en Buo:r 

Groo.QC!are....ariudinTable'l, J.totdotl0,068•.,.llopo.ofdif­

terent .tsH "'"....,ked and ,.,.ttertd O't'U •n arM 60oyard1 lore 

.m 100 ;ro.rdt ><ida. 17t...,. vare ... da onthil area, l3 with a II:'"& 

cft11' • .,.,....r<:l..al .. ellh-eiu~•andfou.rwiththe~ando.l"dc...._..--

ci&lll:&n&Of ""mdn.gt . J.tot.alotl,758ee&llopo.ofdirterent 
un.trked , 

;!:•evut&l<aninthaul>aule,ofvh1dl)8lwere ... rked-.,d -l , J'neere ,\ 

~.,.]:ture o aredirlded into 10-. •in v<'UJ)I inthettblt. 

Thaectuali1UIIberofee&llopo. ofe~~dlsi&ell:roupori­

ll: iMl)Jp-a••nt ontheb-.!.t..,.ba e.o.lc:u.l..teclfrcathe re:U.t1oMI>ip 

~ • ! w~~ .... II and. :Z: are total m~~ben of u.-rked tnd ... rl<ecl 

. PI"uentinthebecle&nclnandiaH the ra.bereot.._~ ... ~H'riod 

.,.ught , Sincethetot.alartaourvhichtheee&llopo.vaNte.o.ttuecl 

Wal6o,OOOsq.;rd.,theneraga....,beroftcallopo.otaacb8iu~­

unt po.r aqw.HJ'f.rd of aru cou.ld be d.tendn«< diraotl,y, 

Each t"" u1andecl the tull600yd, l at\gt.h of tha arM , 

~ethe fhtdragll:""'!lhuatPI"oadof4.lr<1.andthasnandrt« 

ll:•llll••preadot6rd.,t.,.,•bythatwotypo.eot~~:earco .. ond 

2,46oand),600sq.yd.rupo.otinl,y. Thaareat.,.,-.!.ti.,,.the !'Uibar 

ot ,.,.llopa parunit a rull:11'n ut.t....t .. ottbenorq:e,.berof 

te.o.llcpo. IIICOI.Intaradduring u<:h~l* . &rtictenQ" ofthe t et.r•u 



_,_ 

!'ho r .. u.ltoo!thh .. rld1waporiaer£ eb.,..t l!.o.ttho 

otti~h""7 c! tho s aar !or hl<in& th• ....Uut, 70-80 -· aeallcpo, 

11 nry low, a nd tor hl<i.q; 1~160 -· ocallopo h "'7 hl.lh . M 

il)lti'tidudoreopl'et.1nl,¥1nde&liD<Itt..con.1dore4 ua .. .u"'lful N ­

nlto, E.t:t.atu o! .t!ido""7 o! oa]1;uro ot 11u - elaoou h.- 80 

tol50-. en bo.a.clonNul&P,uret ottrc.l.Jto92narkoead>, 

4.9! 0 .~ and ! or tho ttyln <lr&,~ ,.,.~.0 t 0.5~ . 

E.t1Aateoo! ocallop JMl'lfricier.qtra~ thio 

uporiaont M7 bo. p•u uae4 to appq t o all iruohore btodo oinee th'7 

or<~elloi.ll.i.lo.rin l'llhreto&o:rGroundwhonthe aport-.ontv .. 

P"fomed, Tltue1nlb.on areuaredl.l.raetfl"iu db)' an il'regul&r 

bot.ta.onwhlc:l>~tov.nd~l.ara:oroel<a , t h dJ'&&• r otUWl,y 

of ahead. Undoreuchdr&cgilll! condiUon~~ it b not w rpri d"" 

th&tdn& offichnc;r!ortald,.-u,rll.toe&llopoobOIIldbe ao 

l.owaa h il>clica.ttodbythe uport.-..t t . 

H""'ner, the otrahona ..... andloO-«inut e G...,., nd.an, 



~" 

~= ..,.,., 

Utloluer at .,.ptur. at ~lttere:o' d~ .... llope 1r7 G-ru•l :r-•r; 
&U'-"-~ tr .. -.-11:1,. uper'--t ot Se;t-t.r li!IO "" -IUAuW OroUI"', 

... DooJLOitJit. Ko • 

~-;~~ ~-"';~""r.!""'-=.~•m"'',_..,"d~ 
Bo, per enoouG~ere! 

eq,J<I. por1"" 

11,~!10 

16,661 

.. ,ll$6 

li,Ul 

!!,liM 

6,816 

U,Ol6 

1,7117 

('1'1>~180 ·- • , $M. J 



UllderwcltCOI'Iditiomo-.. uulytol><lhiD~•rth&ninohoN!,adil­

ro ... ncovhichwoa.ldoxplaiJothecon-t•t..,tl)'lti~or eatc l or per 

atll'ldordh...,lonotrohorooN!u, Tot·ut thbh7J>Otheoto o ucond 

illtondn•rlciqlleplri.-,twu corriodouton,.O..Itinut.&Ground 

durill!!:theoUIIIiltrofl95(). 

b ,The 40-lt!.nutoGroandMI.rkifte:!q>tn->t 

Ru\lltootU..40-HinutoGroundMJ'Idn«oxpel'1-t o.-. 

a-rhod in ~oblo VI , A total Of 9,6)S IO&llCipo Wll Mrftd u 

bolforoandoeatt.aroduannl)'upcu1bbao-oranoNI&900J'II'dl 

lOfl« and 75,.ardt>rido . Atot&lof 25 tow•-•-.io with ••.,..,~ 

illll'ill!!:tluo CO\IUIOftlth..:pu·i__.tcondduablodit-

ficultywao oxperionce<linlreeP,in&tho t,.,.conrinedtotho ....t<IMI 

,....,, Itwooad.ol""«'f'ICit.hatt.owo -ldoor.-.opondiCI.-.clolll)' 

inl..,.U.totho .. -bytioho"*'und•r•imlarcircu.otancu. 

tidolaotbtt~t~dwaore4>lcodandcronwindaott..,e&rrild 

tho boatoutddothlbordoucrthe aroa. Thiohapren..:iinlSout 

of25towo. Ofthuoono-ld.itcndod andth. cotcheoortho,..-

llll!ql4""nadjuotocltoohowtheeatchofboth•rlredandun-

urlred which ·~ h.nt bNo ado had the tow ~·rod tha full 900 

yd . loll«tltOl\tha...-kood ana. Ofthill4, tixdr&&•""re 900,.,.rd• 

lona:Wt ware partl)'outoido the .... nc~ aNI"" that onl)'llllllben of 

urlred ... conr i u w ... adjllllt.dittltoao cuu. Tbo ro•1nit~«•1D~t 



-7S· 

,..r. ahort. .. U...t90071'rdtandp.M.ofthet.OII-•outo.idetbe 

uM "' tblot "~""' of both urbd N>d -n..t N."' bM11 ad-

,_t...t, (See A.ppeD41z nii) A. totU of 1,~) •rbd aooc1 8 ,6U aa­

.arked ... n n tllfllJ' eo.pt.IU"H but. the a.d.j.,..t..t Wtal• .... 2 , 3)9 

• rhd &114 10,070 -.-ked U. 24 toon, Til• .-..r of ..n..t •cal-

loJII relM .. od and tbe •djntod ll\laii:Hiu of • r bd and -.-bd 

c:apt11....t ..... p .. .,. a 'l'•t>lo n, II"""'JIId mto 10 -. a1u..el ...... 

uleult"" ....-..r tneouahred tnd it Ci..-o'l ill tbe 1 .. t col- Clf . 

'l'•ble n, '!'be r .. u1U tMv that o~ 1.6,: of tc:alloJII btt,..ta 

60&nd80•,pre•a~tl.-.thep.tlloftl!td"'l''"'nt.a1M<IbJ'thot 

... r, bllt. t!flchnq of ctptiiN of U. l.t.rs- ...U..l• h 12,2 ! 2,Slll:. 

It•l'JIMT•f..,.thlttl!t.tfftiolfliCTOfl>lptW"eOfllrs-•eall•JII 

hcon•id•rablJ'Id(herOII the ,_thofhboreAJ"M• t.hanoatM 

c , Uficie:t~CT of U.. Drll«• for C.ptllriq puu &alloJII 

htb .arldq UJIIn....t• iJodieat.e tN.t -u •eo.lloJII 

.... tal<• 1e .. efticie:t~tlJ' than ' " tM lupr, t'!d• U to to. n-

Jlleted•Uoc••~>~llOJII-ller thaa25/1!1aeb .. U>IUet.J11thToqll 

the M t hu of U.. Nc•· Xodcof (19n) "" •bovn further tht thot 

JrOp>rtlOII of ..U •eo.lloJII u eapiq beco•• hlsller the C"•hr 

U..•th tiM. """""'r, OJtl!loo;rQrooo.lad.the tltid•qoftboodn.st 



c.J.culaUoa or •trt~l••r ~~ o-:ro1al ••II. &:rae• tar 'kk11re .-J.l 
•OIJ.lopatra.BnorCircua4-I>J'o...,...illf;odoii.•••U•~'-"..,Ila­

lJ'dUI-:rol•l•1>4•p•ol-.l~l--4nl&ll, 

41"e:rap llllllboo:r 'l'okl.I.~,.; :•IIO-

She • e&Uopa \ai<OII. (U b.il!ll. .. \ottl 
Oroup pa:r,owoU11.6 ol•oroto-

~~~~oid•lll.) 

o""::l&ll!.-:i" 

::E~~::..::!~ :.~~ ;::~ = ~t~~:!·" .!~f.~ .!.~.= 
nDpueall o.ll. br-
•lb •:rdel 

•e 



_,. _ 

~n-ta u too r .. at th- wn r.capt......t, '"'- relt.tioouhip 

~;&~~, bownu, be J'od&ed troll tha ditte .... u 1a uhh bot.wwa a aariu 

of t.oon u.otq co-rci-.1 drq a with t ha re,.UU 2 S/8 1adl tnaida 

•Ill di ... t..r ud a apecial dr'f; 1dtb a •nh <11"'4 ... of 1 1/2 !.aoMt. 

CotcMaofd.>:BuoTCir'oundh.,la ... i~~,&tltatW<>tTpU 

or,_... u-- 111 Tabla nt, St. - rcial•ah dr.t«• eqht 

uanrac- ofl0),4 tcallope lar«<orthu 8l • , per haul, whi le Ula 

~l-abdra&•t.ookll8,butco-rcialdr&&l tookoal;t4'J,s or 

'!0-1!10 •· .eallope vldh the -11 ••h dr'f; tool: ~. Aceordiq to 

lu~r thll'l 1!10 • · wiU. abo\lt ~ual attidn.,. >lh11a -lln .ru.-la 

ucape, tM -11 ••h dra1 MT ba an.-d to r.t.A1• all oullopl 

t.aiMd. ...U aeallope ao wll u tha ...U dn•• did, i t lhould bna 

tua• 92 x ~ • eo. 6 ou.llop.o fro• '1'0-«1•. Sinu it capt,...d 

oalJ'49.5, Hrou .... au.ateo-rciall•ar,...WIIa..t.;r52&1•6l.U: .,,, 
or thia d w 'olhich "ter tha dUI• '!'boo affloia•'"l' ol -rchl dnS' 

!or t.aldllf;l.a~ aeallopoooai!UOT OI'ovJod vu s,:,u. ..... rora ,. -r­

dal dJ'Ill• uptwa 5.0 x 0 , 614 • J , U: or '!0-80 • · ualloPI ..-.on t 

Mow tb&t -rcial cau Uku 1.~ of 60-'70 •· aullope and oa1;r 

a~ 0.4;'1: of tt-e betvHa 40 and 60 -. 

1ba" N • lllh t.o,;• tMr vit i> tl>• data tr. tiM •rld.Af: 

~n..nh _,. N ... .c~ to b••r pr<ot tM Nnlh o! tM -trip..lhl>l.,. 



), l!!••lty or Seallot>!.,. tbt .!!all!?l!!l .lt'M• 

a....J.h oft.he4rtclffhi .. tyupo~r1•at• , pcllit 

N.M~ eat.h... n... otrip fhhb& utchu for each bed ill uch 

... _.,... ._r1u4 iJo T&bh If which ohow'l total .,...,.tl eau&ht 

~r bl.~, M4 the lil .. l'requrioy 4htr1but.1.,. <>f thh uteh lteord.a& 

to whett.r tl\tc Iulie.,. nre larpr t.h&1 100 - •hell hoo1~ht, bet-.,. 

100 M4 75 •· or 1tu t.hu 75 - Pro. theM d.&h tho> ..-,.,. or 

ecellepl priUftt~requ.r.re )'ll'd.<>f .. thbt<it••nhle&-vao u l-

Cl.ll•t.ed ••foll""'*l The .tfoipfhh.ia«offlaoyGI'OIIftd. illl9SOCiptured. 

lllnerf1tor'l81! eullopeptr etand.&rd.tow. Ottheu, Slhl<l•h•ll• 

crc•ter U.U 100 •·• Sl wrc betvttl 100 ud 75-, ud. 26 wre leu 

~ 75 • • herap dtt <>f oeallope b uch of thell tltt e.lleue 

,.ol21,83,N>466- re•~•tinly. 'nit 

4rq efflthlicy ·~rt-tt .,. Buoy Orollld lh<lwed t.het -u•pe OTtr 

I!IO•.Ihlllhtl.&htn ... tllreewitb5J •ffichuy, ktJ> ~itel.., 

-.tohan.., ... rl45,1o00•q. yd, 'l'hlrero ... ,o .. •Cill<>pvea.t.r 

thu 80 •· tal< .. ptr t t.udtnl tow n Buoy ar-ou.4 re.,...o_to ____1.__ 
5,.r.oozo.~ 

• 0,0017 H.lllpo ~r eq. yd , Silll.larly • ..Uop1 bet-•• 60 ....t '10 

• · IHre takeBwitbl,6:C effic1ncy{Tabhnl) ..,t.ha.t ... coull•p 

bttw.re, 60u4'10•, t.a.kupurtuld.&kballl.,. Jb)yOroo.d"pre-

Nnte __!._ • 0.0116 eullept per l 'l.o yd, 'nit dr~~&• took 
. S,lo00z0, 016 
162 lullopl i::f'eater tht.l eo - · u4 26 bet- 60 aa4 '10 -· thtufl re 

thl deuityot eoillop~sreatert.hlll60•. pr1HntCII !Juoy (lroUIIdiel950 

• (162x0.00)7) • ( 26 zO.Oll6) • 0,90lpereq,Jd, 



•llop~<l 

1,tn!1,6~J a,w 

. 1182 1 .006 .su a,~:~'l8 :s,711:S :s,on 

.of6 1 . &311 1.us 611,:W6~,!103.o,e7 

t,006 

1,1181 

AT, n.pu•a&llop 
(1b.o,) 

( . O-M0).04M 

1,426. 1 :t,-.6 1 ,1'10,8 ' 

1 Sbd'tra=ot eon Soooll4 Rlolp •• 110' lnollllle<l 1n \b 
111&1 c-.u, bllt •- nU•t• ot 1'- paPQlloUoa e.., 
t.. .. 6.rro.t.b• •n....,.orn-ulhtcrltll0u<llll!ll , 

'''"''-dille...a .. u..•-u 
Sboolb\U'IMIC<rf•Suoll4R14p. 



·78-

Sild.larlJ' tluo d.eadty or oullopoca -,. Grolmd iJo 1951 n o 

{31):o:O,Q037) • {76:~0.0U6) •2,299peroq,yd, 

fhod.Hoityor nollo~011oll ""';r.<liJoalloro 

....., ... ,., uJ.IIIll.ate<lb\hilny&ndtM reoulto areaho""' iJo 

!lour GToad, 111d.q tlloo drt.l oUidn.,- utiaatu or Table VI t.o 

..,,... .. t tM _atrlprtalllq utchu. Ren.lto or th .. o uloulatiou 

ore oleo obc>n 1a Table Ylll~ 

4, A[!& or tho Sullops.do 

Tho.....,aortMt s-rtoruob.c&llopbod oaapll<l ... 

tboMWitavblehdot.l'llinodthoo<i«northobod , Tboa~,..t&ro&l 

&relbtodbTablo II&:adh&.,.bon...-lr.odoati&,l. lJo "'''7"""' 
uuptlloiU'Grou.t,t!Mwidthortho-.."";r.<lno&ilalaotlloutual 

wi"lttorthcbod, ftl..-a,bcnwror,a re loio&uclitnc..,tpon iblo 

t.o aurny th• ltbol• ot .. 7 .,.. , Por ua-pi•, a 1950 t- 1t1rl11 or 

atripe ,. -,. Or-o\tlld -red tho .a thhl.as area . kllll t.ov n o 

•bo~t 650 yard.o lollj! ucl the luido ucl outold.o •<1«• t""' ebov.t 600 . 

eree &bout\ho- ol .. aatheo~ern butt.othowatoflt, 

Tbolrelo1"1,2:~7SO,OOO•l,560,000aq,yd , ll.ooboonteknaotMt.ot.al 



Dt-.to ... ot tll.elll'iii01pelD1&b7ScallopbeU, 

Recularl:r SUI'ft:r-4 Aree.e: ... , ........ 

SbelbunleCono 
S.ooDI.II14p 

A441"-1A ..... SU:r....r•!' 

'"'" 
SIMlbarMOare 
J'1:re1 Rldp 

C.01Ndlle {Iubl:re/ 

.... ,.. ...... 

'·"" 

.... '·"' 
'·"' 3,160 

1,200 

-­eq, 711.. 

"'·"' 
810,000 

"'·"' 
•• ~8:1,000 

16,,110,000 

Blo,ooo 

1,090,000 

lzeur.,.:re<l,ez-

t:!!:..!o 

lz.:~~M~o!!a. 

3z.:~4;.!: 

lf-z.:::""e<l,to 

lz•U:r.,..te4,to 
eu1u.41i ... •1 

:S z.:~M~~ 

ltx,:~d.,to 

1,660,000 

1 , 620,000 

1,6ao,ooo 

3,?80,000 

:n,110o,ooo 

t,eo,ooo 

1,6lll,OOO 



~~ tM whole ~r uch ocall~p bed h llhown in Table Il ....:1 n,. 1. 

5, l'owlootion ~~ the Sull~p s.dt 

P'r<>llthe<1..,,1t,.or ~tchabl• tcallo~pre,...ton!!ch 

b!diaNchJ'Mr , uult.hetoti}IHIOlMchbed, ettiat.el~ ..... helll 

-..l.eotthltotll"utcll.o.blo"popalAtion. ftlhhii!Undillcol..., 

Thtcalcut.te<l-rical•blllld. ..... ott.hepopalAtion 

ott.blillaborlbediVIIYII'Tl""inl950oboutl.U,0,9');,uw:11, 27 111Won 

eoollopeonb70rouncl, llr'oad CoYIIJ\dSht1barneC:O...S.cOI'>CIRidp rnpoo­

U"lJ'· Till popaUt.ionot40.!1111vtoGrolllld.nthi&her-2.6•.11UOft - tn<1 

onllcnu .~ t.boro .,,.. 65111Won ocdl~pe. tw-11131951 uw:11952 the 

n""""r •pro .. n t on tbliruhoro ueuinc,...lld repidl;r, upeci.aU,. o11 

Bloo7 Growo:l ""'" th!ro n•• fin !~l<iiloc,... ... em loG-Mimlte Groolltld 

tha-t,.., an iiiCrNII f"loo•l950 to 1951 but • di#ltdeereo .. ilo 19');2, 

tboottobo.-.popalationdterNoodbrnllr l;r..O.CI"nl• l 950to19S2. 

Ia&ddit1011t~th .. INIU1U"l;r~-·,tvo 

fillt:ood illoboroutou weroourTIJ"Idilll9S0bo.lt o:)ll].dl!Ot.bliM.lw:lod 

utond1able!or 19SOondaroinel.udodinTab1e\'In, Sincet~7'" 

• TbllfTiter ll.o.op.rti.cubrl;r<iepoD<IIdontbtauillt&ftceardlodrlct 
~~ l'lo!!r t , L!violllld~<:n , J n11 Mll•""l", &lid llobtrt Lon&-1ro ill 
dottrwd.lli113t.hepol!tion e:ld theo!tbe oeallopbed.o, 



,_, 

'·' i ,o,e 

r~ .. 

Shellhdlht ~ -. 

F11,15, X....t,.teld.!roaacall.o~ord.1fhrent•hell•1uatro• 

!W7Ground, 

; 
:o.e 
Jo.6 
~ 0.4 

l 
~ 0.2 

.... 

i G-,~~.,__,r_::..,~,.~-,.~, ~,~, -'uo~,..,~-

Shellhe:i&ht·-· 

F11: . 16, :"'..:!:~f'l'oaacallo~otditterentlhelleheslrooo 



un•dtohanehanl!adb7tlleo ... pr<>porlioauitdidial9Slud 

TheM utt.t.eo •! -rieal ot ...... ,tb ot tho o~p 

popilotica~bot .... IOJ't•dte,.il!htotoea.llep••totorHapo.ri· 

6. RdatioaohipBtt,.eaShdlR•i(htaadMeatVd!!l!\ 

Tho. ,..latinahip t..t ..... tho .u....t.er •t the obell 

rill· U o"-o thh rehtio .. hip t•r ou.U•po ll'<l• 81."7 Oroi!M, ud h 

b&H<I oa a urtu ot e6 ••aun•aU •d• 1a S.ptnber 1948 1>7 Kadeot 

{19Jo9), aad oo additioul urlu of eo ............. to ...:to by tho wrlt.r 

b. S.pt.-ber 1950, The ourn, tit ted t.o thuo potato b7 U.o~otioa, 

"-• a olft iaaru.oa ill ••t ,.i«<>t nhti"' t• u ......... 1a ohall 

oh•wM•ooill•po•ro-11, betolli"'!IIOnnpidbet,.aa80 .. dlOO 

•· • b~riOIU.!aiall&Hio.taoaataat ... dhl.ahtbenattu, Fi3,l6 

~ the ohell height t. ••t Y•i&ht ral&tl"ohip !or ou.llopo ho• 

n.,... Crowtd ad 1e bo.H<I .. 1,6 ••-•••h •d• h7 u... writer u 

a~ch len tllu. tor a aildlor oin ot ual.lop he. Buc7 Crcwod, ud 

Ua\ thio d11f•,..•u boeo•• ..,,.. •rl<fld Yith hrpr oholl oi~ao , 

Aceel'di"'!tofhhor.n,-triddtroaasi"ntiu 

ataulbpioobouttheo ... oaolliJuhenanu,l.llddtho>II,Khtbera 

..,... M rooOI'do ot the ua.t f'elationohip anll&bla, por•cnol obur · 

ntino aoati .. thto , Thare!ora , tho Buor Cnund. .., .. un..,ate ua 



coneidered. t orepru ent all the lul>orea...,. • • 

scillo~do tlllt llan uh~•••t :rhld a• dointhOreaca.llo~ , .... ,, ~· · ' '~ 
a rr:l dthouch thq a u not u -=< u an Hour Grcund oullope , 

thq are aore llU tb• t hw. llb inohore aca.llo~, [or pr<taent 

J)>tpoouthaHourGrounda• aur•anbl a re •u ... K t oba trpiul o! 

7, Abupdtnee bfljjdght trw st r ip Fh bi"" C&tehu 

The reletionahipbetwun lltellhe~ht and .. u twel..ght. 

UJ'b• uo&dtoconoertn..,or iul at:.>ndanca o! sullopc;to abulldance 

b7 wa1Qht. Theprocedure hllluatrat.db7tha !oll<*in&~ple l 

ha~anAnf'!e ahelld .. o!66,8J ondl2l - . r u pectin l:r . 

Scallo~ o!theu d .o; eaii&Ya aeo.t a ve1gh1'1! 0,0075, 0 ,011.4, and 

0,0494 1bo, M cb (!~ . 15) , ' " ""'I • ... ~t ot aullo~1~\,"illl <>:r 

( S1z o OMP + f81, 'ksOW.l • (f6, o oo'U) . o.O<S~ lba . 

Tbla h entend incoluml 5ctTeb1a VIll , u huerqe weight ot 

cnMch otbor b.-i in u<:h;rear , Abundanr a o! aul1c~br 

•e~Jl\r."tt~n total nwobara tillu u erage waJ.Kht, llh!<:h i n 1950 on 

Bu<>:r Gr ound wu 1 , ~06 x 0 ,0285 • 40 ,1 thouaADd lb1, AbuDd.t.nca ...,. 

"'J.&bt or acallop~ .. ~~· .... . .. or the bade h si'fm ill co~ 6, f able Ym , 

Tha da.Uo! TablaVIIlshow tbl.t cluri~the.._r ot 

19S0 thar e wu • total or l ,581 thouaand lba , ot ecallop•Mt a Jr•· 

aent int.ll• Dl.,o:b:r a r M , o•·.~ta t~-.j, oYa r 1, :U6thouaand 1ba , 

warepra .. ntonHour Orounddon<~~,th o r .... 1nin&J65 t ho<IMndbairc 



tilt ellll .. qu .. t\wr-•re U>elt.oU•o•tllt n,.U..rJ.:r etrl~nehtd 

artu dureued •ll&htl:r elt.lle"&&l tbe tetf.l et"l< appeu-1 W b&ft 

r-!Md at..et w•tt&at. Tldt •tt.ad7 .. po.latloto 11u, Mwn1tr, bo .. 

uce_..ted b7 uut c~u a u .. ;~titlo. et the '""'· b 

tve TN" tbe luhc•re P"po.latio• llu b.ueued rtpidJ.:r, t.III'M f el.d 

.. l!uo:rGftloued, doubleo.Bn&4CoftUidn••rl:r Moa Shelt.u .. •Cn• 
SuoadllidfJ:t-..lpre•-bJ.:rbyuoeqllll .. oV>~toftllt ltt.IMr ,.n.."' 

- · · The ~ut• a .. ,..., .. po.l•U• tatTeued •ll&lltl;rill t llh u .. 

-..ltt>teftelwlra .. plllatiMdnraulld.ebt.rpl::r. BJ"l9~ Ule iaellort 

bed• -.1 ~~ Orewo4 WJfll'rtlld. 687 U.utuo:l .... or Uj .r tilt 

teta1Ue .. truttf.nl:r23%1a 19SO. 

UbubH• .. iated tllt&bo're, tlltnnti•t .. •f 

tblmdaee lrt • wbjut t.4o fl'I'Ort. It il ditfiwlt 1a tt...U.u If 

l.hh ld...s h dri.let all....,.., .. of, cM'Ira or tf.- whether tbo:r 

.......... lli<•J.:r te :ricld lftnot~tu er uaderett!Mtu et .. pi~ 

latioa ei&e. · a..,..,u, tiM poelildaa!'Tr .. ulte ef a.;~,,....t.lr P.,.W~ 

U•P!hlliTft,..prt'rldlllhUklftt.. ... akutthpUtbe experi• 

... ter phet.4ocrapbh "'"'1' wn ..Se \e deterd•th• deuit:r of tM 

tullep .. pul&tio& oftOMofth••r;en.,..•d1•the • \r1p fhh1q 

ud dna etfid .. .,. uperi&dh. Ua<le,....\er Jt>-te&r•JlhJ' 1111 dn•· 



loJ*IWtiallJ'toru .. bulTapop.ratiou,l::althuri .. ebee• 

ed&pt.cl tor ue U 11riu biolOD u e tec!.ique tor •u.p:u...~• the 

epitloUMottheoubottoa, !'lriq:1 Uu,and.Wor .. l(1~)ducribed 

aeYerel...u.ticohouotu-...dervat.er~totrapllicapp.rat"* tor 

t.U1q p:lctu ... a b deep wehr. v ..... n (1951, 1952) hl.o uaed • oau.r 

epparetuetordet.ailodot...U...e>tthebottoal'aiiJIIIinthe~uthar.,. 

ot ~· &,lleh Ch&n.o.l. 

The appuatu UHd 111 the preon t otu~ b <Mocribed 

iJt,det&ilbrllrins,~-!l- and.~<ubuiltettheWoodaHeleO..nM­

VOphic:U.~itut.e. 1\eoui~ootaRobotliC~Mrobewater­

i.tptcue, .,....hdll.,.rthetopot a lo"ffpola. J oarthobotto• ot 

thia polah.,....tedaretlutortora l 5tluh ·bulb , Tbebo.lbh 

utbatodb7d'7·eollaplocadbthewetor-titbtc1Mro cu e, andb 

ap chroOibod l<i~h the e-n aln!ttor , P'ro• • trtuer h&J>dh, wtdch p-o­

Jectltl"OIIU.. -tde otthe,..\<lr.ti«bt "eo, ioauapend.odt.hiiYJ",..ith\ 

wb.i~hi.IIC•boll.owthe toototthe pole. lateldncP...tovaphe otthe 

aat.bottn; u.awlll>laapp.r•tuahlawred.thft>U«l>U..waternrtieal.lr. 

When the nitht hfia botto•, it releuu the tr1u;.r handle, lfhhh 

pUhoo the ahutter niloue of the -r•, uto ott the tluh loulh"""' 

upoou the tU.. AI the t.ppar•tuo h healed, tha -ltht lllJ:I b da­

pre.,eo the trl«~r ha.dle and the conn aprt.q •chan! a auto..ticdlJ' 

... uatbo !11.-.i>lto pooitihtorthe oo...-.d.p:lcturo, l>owonr, 1t1a 

llaUUII'J'to haultheapp.rot\la ,reploceU.etl.t.ohbo.lh,ondlowerataill 

beto,.. •kl•l .....,thor upoWN. 



.l..,..t.e..ticcomauao!U.. aeallopt..da, Ulnthf.t 

d.ucribodb7Tneu(l9Sl).,u !...u>dtobeillp0Uiblebeeauwo! 

teclln1eald.1tt1Cillt1ulfiththeoporationo!the flboto&npilic•ppar•twa. 

'nleadnrwetractto!thadaapvataronrtbet..dt(40~!atho•), 

atronctidu,and. apparentirn~tllhritiatinthetrAntpar&lle70! 

tbe turbid. bott- nteruoaae4-v-.tan . .-.a, upoiOUJ'OI !a.ilu...a, 

..,d!og.clorbliiM'Knelatina. lleapite\heH<iitric:ulti",bow' "r• 

•"""*"'rotNttaraeto"TlJict.""''""r.obtai....t . 

111 S.pt.t>ar 19SO a t ot.al or 97 upo..,,.., .,. ... •da 

on, and S...U.t.lJ' aurroiiDd.ir.s, tha 40-l!i.nuta Growd rfkt<l araa, 

Ot tbu•Z'TW.r.blurred., !og:Koroutottocuat.oob&<U)'tobe 

uaetultor14entif7i>!S ObJKtaonthebot.to•. Ot"tiM>ra•inder, '3 

po1'11itte4reliablaidomtit1eationotacallcp&l&rlerthan ab011tU.Na 

inc:he o inahel141&•tar. Arurtherl7.,.Nclaar photclr•phaco• 

po.rin&!noW'abl)'withthooap..bl hh*CI , Inf!&Tl952,22laxpoou...o 

.... .-. .. deonHO\II"Groundand.onShtlburneC.....S.condRid~ , )6N• 

tie&tiOQo! acallopalar&erthan abowt\h....,inch"'•IM>lldi-ter. 

'nla .-"tndar......., too badlJ' bliiM'K or !oued to ~r.lt interpMI.a-

The anrap dandt)' or aeallopa na datandt>od 

dl ... ctl.)'rro&~the ann.p~rahovnintMauceautulaxpoau...a , 

n.e .... ararruom\ed..b)'aachn•~t•tinnalcnc¥nrroatl• duo or the refiec· 

to r and ita •wannt atu In uch j:i>otovaph, hoc. PlotoiV"ph• or a eaUbra­

IA<Ittickatru..ttotbo.bottca ol \hepol•..,dtroa.,... ... tobottool 



I. 
Cal•lulou ot •~P populi.Uoa '-•itr u """"' by .... -,.u. 
pliOtiOCN~• 

Do.i. .i<>llllo.--.r ....,.Jibo\o--•rll.,.81tr Anonp8MII4ari 
... dab!. crapbH soall- Jlo , ~r Do.ul\7 lnw or 
~""" aq.T4. •q. JII,. n.aaur 
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poln t rt•• 
o.n4 renut.er to bott.o. dht.v.eu. on:.~., aq. ;rd.. -r• iJI.clwiiOd iJI. 

o&ilt>Mpt1YeriU. e -ra-t.o-b.tl.olldilto.a""otab o n . ,alld.l • .r. 

J'lllllbeuot.uccenl\ll~...,....ptr NllotUlll, 

t.etcl ...., p.oteqt~~, ...-u ot Helle~ detected, Md ucllep 

r-pul.t.tt .. d .. lit:r, . ... ~ ..... tnTableJ:, '!tleP,.top-eph.oen40-

111Judo Orowod. lllowl<laaenr a&• ~pul.t.Uoadouit:r et 0, ~2! 0 ,2-' 

udlopo pooraq, ;rd. . ltWior-iJI.tiOdoutebon tll&t lathlllllr'I'IJ' 

•al,fl7P>oteu•phe,.uo olearno~\epend.tpoo1t1u1d .. t1t1"" ­

t1"" • t•...Uoealllpa. n ... re••blllrrod.thotoealJ.opole .. tkoa 

~~~· 80 -· &hell diuetor ~prt. be elll1'11Hd with other ebjocto . 

ThoNtero, thb ~endt:rt1111M eppliu oal.J'te tJo.at par t or tile pop.~­

leti .. and.or~f.haa40-. 

, .... tho •rl<iq uporlald • • .r.G-I!laut.o a...u.d, tho 

do .. ttreJ; ou.U.po 1uf1ir ,,.... 60 - · , ._. o.e~ por 10<1; . ;rd. . or u.a 
tet&lu.tehablopoptloU .. , t~ dndt;r ettl\etporl. e! itv11ter 

tbo.a 80 - · .,.. 0.~~ PI~' 1<1• ~. rue ohOI!' uce1hoot "'«"_,., "itll 

tho~t.ep-oflhle..,rnyruul.tot 0.,2eeallepoperlq . J'd. . 

~19S2H~r 0roo.>adphltev•phictll!'YIJ'ilbo>rodo.a 

enrot;o doaoi\7 ot 1...Uepo ler pr thaa 80-. ot 0 , '72! O,U J>"r oq, 

;rd.. tt.. c-.laod droi otridoaq upert-1.• o.ad. 19S2 otrlp..tiohiq 

clot.o, Udieato 1 .t ... .tt:r ol thete duo ot 0. 76 par aq , ;rd. . which a,;d• 



ThephotosnpblaiiU"'''7afShlll.i>uri>.ICoYIS._d 

lio!&a ill. 1952 ehowd o.st t 0,/J. 1...Ua~ l.l.rcer thaD 80 •· ~r tq. 

7d.-po..-.dritht.he.-1Wpe. ... UI .... ultatl,lS,Thlap"-..t 

l..aD.atuc<>Odbereae iB.theaU.ertwo...,M, but thl..a partott.ht 

pbatoll'lphle•urT'7iB.aludtd<llllJ')roll1 0 oratot.alot34,511Qo 

deMit)' h'Gil till direct pbotoenopbic IJIU'Tq, and t111 -billed rMultl 

otetrlp-tJ..abiB.(IIIdd"'<[trtieiiiD.ey~rJ..a.,tl,lt~t..OOI\cludtd 

U..tthtletttr,pottr~t~Uabhtoi>T'Ol'll&r.lli>o.gfn:>all1'1rl.l 

ord.r at ugnltude. 'fhll grMtNt e<>O.r<: .. o1 1rror &!'I ill the .. tte.atl<lll 

at thH at the tUhili.C ...... a:>d ill. the uttae.tM or a .. en.g•nl.a:llt 

at etotcM.bh ecalla~, but th111 IOW'e.M or 1nor ... llkllr to be 

111111, a:>d ar1 ot Utth or"" !.port.an.e1 ill -pariB.( popllltl<>O. 

J, 1!l!lpl!fCI !STDW'IS rp !lCIWI!!CW R:F!'!!R!!S Ql llWJl S!l+LU!f'll 

'fb••111oftb•D1cb7•oalloppop>J.et1<111..,.,llobt 

Judged fl"llll t.ht ruulte o1 e .arl<..i.D.& procnMe. Ia Stpt•t..r 1947 11>d 

1948,.t..noteC1llopawere .. rl<ldor~od.,drllMetdb7 

Dr , ~. C. llldaot, ot th• .l.tl..,tia Blolocie&l StltiCIII, uolottd b)' 

ltr. ~. S . .. cPhr.ll, Jlenrdl 1er1 ortartd Car t.hue a:>d al.l.rce 



proportioa of tM 19U .,....bd acallo,.-" ....tun>M. 

19U t..a1q ~ ...U &nd of no ftl!M 1JI u l C\Il..at.ift& po;:hl&U""' •La•. 

lo. NlnHd• Sept.. 191o? "' '·"" 

tbt :lhtlbo&noo Con area, and that thll 11t111.t1oo waa l"tftrhd towudt 

theondoftbe ... .o11. thiaahiri,.111Dd1eaUnoft.baiJ'It-Uc 

ezpla1t.aUoaottb<lbe<lanot.-lirl..,b-"et1<lfiiYB(p.21)&Ddal>on t l>at 

U..bad.aiie&reat.hlrbo\1rU'auple1ta4t1ntar.UleatcbparUI>it 

etfOTtM-•lanpr<~t1tabbthant1ah111con.,,..dilto.ntbooda. 

'!!lat 11, c~~M«• iD catch ,.r ..ru.t eft~rt •7 ofteo'rapre...,t a chanca 

1JI ~~~ tlll>ad, bolt thil 1l'l t\01"!1 11 dat.m.Md b7 tha atttr.o,p abolad.ance 

at tha popalatim JIJ"&Mnt on the fllhine:areaa. 

It it diffi~t to 1-"r,:r.t tha •rbd aeallop re­

tl:lm& to .ab llnmd.Uica ntt.&tu. ~of tho l'ft11n11 .,.. of •in&l• 



•hdhorclaclrert, l.ndicttinl!"llistt.,rt..lit.iudup.i~ proct\IU.on• 

t.kentot<r01dtho•. P'\lrt.IM>rw>Hthe wrihr, d:"'in«drt.JO!ticle~>Q" 

UJ*r~nh, found th.at fhhon.n, UCIIIt.o.<i for ,...,., to oort.iq 

lirlncocalloplt .... thedobrilottiMo c•tdla•qllickl.TupouiblA, 

lllnthe..,.klon el\lcQro•nd lifl!l•thdll\ll'llUI apecldprle&\1• 

t.iop- !Of" Uhn to oort Ill shdh Yotr)' earefllll7. In additioa to 

t h11 , iJ1 tho ......t.OI\OIII, •c:hul1u.l, but onN•lT rapid ._lriq 

prouu, .....,.filihorMnlfillMII.cl< o\lt •••t and th..,:,tho thoU 

onrboard Nfo.-. tll'7 r<~llbo it no Mmd. Thor<Ofon, th1 r•Uo of 

ll~ to dNd arl:lt't IC11lopa •ctuall.T c•U«~tt and. that .-.tum.<! h 

Ukolyt.ohldttroi-ont, andHtiU'floa.-.UI<ol.J't.ohll-r.l..o.tin \0 

tM capturo of llYirii..Jcillopt. l l'hrpret.ation of rotum• h udo 

.,rodifttculthlct uuitilnotknollnhovatchfilhln,o;n•doneDD 

diftorontiHn,or hovatchofthltot.alcetchc....froothopopu· 

fact.or t tend to Ml<o oati•tn of popul•tlon tho fro• •rkold oeallop 

rot.\ll'lletool.&rp. H-...r , calc\Ll.O.Hont"'l'bl•do•nd.thorlllllh 

Depert.ontof71Moriu thltatot.alof449thou•and.lbl . of oco.llop1 

" '" co.pt\lr<l<l iJI1947.u. or tid• total, '42 thoUIU>dlb• . "'" 

and A.prU. It i t 11 111...-.d that the fi~lt pori iiCI 1f eapture "'' 

eollftn.cl. llrcool.r ~ Bllo7 G?ound. and onriron•, thon thl poPLletion r ..... 

vtllcht.b.ioca.tchnttllnonvu• 



:82 • ..M 
.M 1~ 

tro.llb.1cbl•~2 -1,069t~U>o,Sild.larl.J'Hthol 

ra-Wq utch C&M r .... ShollbltnM Crt• at lh rate of «q>lottotiaa, 

p>pulatio11-0 : 

.......,. M =. ......127 ., 8?0 thou&AIId lbo, Total p>po.laU.., tru 

'·"" llb.1ch the coteh -• tent~ h tho ""'of tl>oao, or a~tol.J' 

oi-otcort.aW,.too larp,but•rbe~ w:l.ththol947P.P:I· 

laion ntiooloh .,.df bru•il>f; O.LnrJ'• to....J.a- 1,6oothou,.n:llbo, 

(till· .. ~). Tho tactthatthh utiMt.e hlootuthmt.hoootiMto 

!..-U..U,rtoturnoau~r1.otboDOIIchalonthotobullclaneeutiMW• 

b& .. d,lltholleblrJ!onl.llaerootthorl&)ttCII'doro!...,.ttudo , 

P ,' PlSCUSSlal Of ABIMDAIIC1i !SnMATIS 

b&oodonnorapootchpuu:nit otr~ore•"""'bl.t~ . ll. 'ftlep 

illd1¢at.hi.sb•bundmcothot,...r HlltiYOt.oothorpo.n. !!IIi. 

ntb.W• bo.•ed.., o.l.mT'• •thod (tiC, 11) 1nd1¢at. thot actual 



Fhh ... iu Statittiu orCat~~ohowtht p!'lriHat.o 

1?40..rkot prlce of'lcall.op.,..llov(l6tt.o 23fp.r lb. )but 1a 

1941 and 1942 riM 1harJ)lT (2Bf and Uf l'lll'f'CUnl:T). St.athtiu of 

U."-rlC<U>t10harythowa elld.l.l.rth.arprl .. topTiu , theu r .... 

perla aro lnrap• f'tr tbo ca.landlr 7Nr, blit tha 19U-42 •eaU.p 

lappiq thll ththtical roporl•, •• that tho pr1ee rlu or 1941 a~cl 

l942.._1t>t.o arf eetdurllll!thlll941-42uuon. 1bop!'lrioll8dh-

CIIUiDIIof'thoeMM~~otlotroetaotf'"iced1dnotahow_,.diraet. 

etroctofprlcoll>thortf"'•l943'•19Slblltitt••-UkllJ'thtt 

the rll• it> ~u 1n 1941-42 t. nurlJ' triu tbet t.l ~ch fhhlr.n 

ha4 bMn preri011d7 ucutt.•d., -.,. woll hn• iAfliiO!llod their effort, 

Tllh h 1nclieat.ed b7 tho W11111111l17 hi&h n"*'r of de~ 10hhh woro 

thhooclb7tho e .. plo nut inthat~ar (1~. SB). 

Wbenu:traortorlhblincPitf'ortll b7•chbN.t, 

S.uonalaftl'qeeatdlvoul.<lbllOI<trth&rlbl1t1deatch,but-.,. 

•till ho hi&'! n latift to ...-o no..al )"l&n, dapondin~ OJ! ,"- lup 

'P"'P"''"ti!""Of~otot&lpopa.lation-•c•ucht. ButthodecroueU. 

catchporllllitof'hrt., eo.po.red wltht.tall.rntin&• .w1lldapond 

l t.pl:rllpentbeproperlionofthtltockr-TOclb,. tbeartort,Mthat 

D.LIIry'a •tllod 111oul.d p .. , a tJ'IIo uu ... to of hiiti&l abomdanao 

wblthtratrorthhl.&h.,.. h lov, ••lonauitdootl'>llt ehan.K• •P­

predablJ'diiJ'1ncth• IIIIOfl, Inl941-1.2d.a11J'catc:bporbutatthll 



tiret.ot thon&Hnwumabon •"• rase,•.._..,,...l eatehperboo.t 

wu l)l abno ann.Jil&1 btlt a ctll&labund&nce "*•l!%bol.., an"'•· n. 

r&7boconel.m.d,tn ... .tan ,t...,.tl941· 1.2 estWtu atnl'"t1"ablln· 

dane& .,.n f &l&al:7ta&t>bauwoa price lncllleO<I. ar-e ta:r a rr.rt, bitt that 

the ••tll&l &b.lti<IIJle& of ttl& pop>hti01> "*" l eu tha11 the &ntal'!a fat 

Fro~~191.24) tal91.9·SOutt:a.tuor .... latl" .t.:ld 

•l"'-ftt bet ... an the talatin &bund.once utt-t. ~Hd .., H&Hn&l 

ca.tehpor beat ofth& wtloleflutiJldthaDoor.ur,.nti ut• (co'-....lat1on 

CO&rtic1ant0,97S),thiJl bot-nralatinabllr.dLIIcobeeO<I.enln.iUd 

<!1.11:7 catch po t boet ef t he oa.pla flu t and th& Da1uJT ntWtaa 

(corralatlon cuf fldent0, 792), du piuthofeetth•tbethth& latt. r 

ut~t&lara beeO<I..., the•tet.hticeofthe....,platloat , '!'!!au-

pl&n.o.tletl f&r thh poor •ve••nt be t ... an th• t ... •&IIPl• n .. t u ti ­

.:>t.ao•w-•r•t.U&in t b• fa.ctth&ttlla tal&t!Ye ahlll'I<Lt.ne• tt&ti:oot.te.,.., 

~ . .. ~ad• " ' 'U!e flr8t of the neHn md h e11bjoet t.c. a:Tora 

t.ri&ln! fro• opociel e.-nd.ltlon• wblell bald dnrl.l\1 t l'w tire~ port e! the 

H.O.&OII . Ftr .n.plo the 1947·48 t.es rtturne ebowd Ulet t h& boat• fhh&:d 

pr1Jidpo~..,BIIe70rt.md dllf'ln«tha firlt pol'tefthe&w.Hn, OD<I 

Ml)¥ MYO<I. t.e M rt <U•tallt bad• •• thil pap>htlen bee- dapl&t.ed . 

Thhhknawn t. beoo-i>. practteeatDiJ\)y,thar afeta ,ch&lljJ:a ln 

u teh por boo.t e t U.. tirst efthe •••-•7 rttloet . ..,l:7c:O.an1<'•111 

readll7ucuelbloba<llcleset.epal't. 'fbecleH...-.•et~tbet.,.en 



rolatinabtmdeneeuti .. teo be .. <l.,••-n.t.lcatehp.rbeatottho 

Welenutand.O.J..u:ryutizlltu fro•thol,.)llefiut •ut, thtr•­

!~r•. retltct u... rut tNt Nth ef tho .. '"' u .. d en tho ontiro 

uuon'toat.el\ , u_,.beeencludodthatthetahhuhrthovhelo 

uuon11111t bouoedir utiatnef anrqo abw>danuoftho1oltlele area 

arot,Nebtaintd. . 

d&nleutl.atu , It -• peinttd.eut ... rlltr {paso 6') thateatiJiatu 

rleuoy,.ro,an<looo-dltfer*ftubotlt•.nth .. ohculd)lftbablybe 

a ~nhl r oaNn fer thh diftorenee, ITer and aben tho otr.o:t.o 

1J! • ro-,..l•JMn70ta9CI,C ofthototoleo.teheo•• 

fre• tho in.ohorobld.o, "thot utl.at..o of abund.anu for the eerller 

yoaroa)lpl;rprinclpal]Stathllnohoroanu. HIVITir,besiJ~nin«in 

194}-46thoro.,..•••rktd.docrnoo1ninohoroabundanco . Uf11'1t 

tho tlut ~•nt.i,uod te fhh t.h illohou bed• at tho belillninc of ueh 

....... n, .. ~otfohooroonlyvhoonitbec•.,.•JlPO.~tthat~fitablo 

catohu o ... ldn-tbe•dtotberwiu. 9utintho.,...rofl950,tho 

offlhoreerouwrooJ»nodtaao-rfilhllT• 'l'houwlt.,..oan 

lnor.uo in nut du and t.!lo rovdl uplorat.i., of tbo oltohool'o orou 0 



'" that vt..n t.ho 1950-51 rirrt.~T """"n bigot~ tho booto e.nt.in111d to fhb 

~on tho offlhoro onu. E:dond¥1 offlho" fhb.in,: e.ntf"ltllod 

ilil9Sl-52,11U!o~~&hint.hoo,.-1n,:ofthatnuontthi<Mwnthoto­

filhin& ,.........,_ inthl'ro. It appoou, t~rofo,..., tb.ot abllftd~ee uti­

•tuwtddl1nforwo:-yea:-ob& ... nP"Uont.ecl1nohoo.-.ar .. o, inl950-Sl 

a:1<1 19!il-52 Npr-e .. nt princip&ll,ftho 1fhhor~ II"<<U, a diatinct ch&n«• 

1nthonera~p.pul&t1onfhh..:l . 

It••• ot......urlhrthot thoofficbnqofotfohoo!"<< 

baoh for l"<<latin &bund&Tih utt•too,rill be hl~or tha~~ it wuld bo 

forthoo...,. p.pulattoninohon, altho"l!h U\edil'feronu hnotu 

u~•t 11 indicated b7 drq ofticionc7 dltll beco~11 oftohoro ••t 

wei«~rtp.ro .. llophleu,andu:allopo-ore-llerth&ninohou . ~ 

tho othor hand, actU.l obunot.neo ooU•tu baud on docroo .. !Jt eoteh 

po r lmitoftortutotd uteh 11\Crenuwtll atilldopond -ta J>17011 

tho proportion of tho total populationi"<<.,.YOd.whet.hor inoMnor 

oftahoro p;op,.lationoaro tiobed . It h to be oxpocted, thon, thot ' il' 

tho tloo\ ohifto rna o..01nod offohor~ &1\d 1n•~• to ouludn off-

thanuouoJ., bututehpo:-unltoftertwtllboh1,!!h .rolat.i"totho 

onthotw anuoppooro,thoroforo,tooceountforthodia&!P"I ... nt 
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Tbit uplmatlm rn t.ha chilli• 1B t.l•• nlati.,.•hip 

bet- n l t tlft In! .. tud .~...,. .. u t.t-t u b. 19~Sl and 1951-

, Sil _,. be lhnnd by tht ntilal.tu tf aburldllMI baNd en tht ttrip.o 

ti...U.., -s-rt-nt.. They •Mn<i that t..tal. ptpulltittl pn .. nt in 

t ... Dij:bf .,... iill95Qvu t tthe n dntt l,5«)theu,.nd lht . 

(!tbJ.t 'flll),butthatthttfh ... rtptpulltitftVIIl,2J.6~ 

l bt", d tld•· 'l'lltl9SQuta.tt t t u tutl &buacllll:l" ttthh..:l ptpu.­

laU• t;... tht O.I.uy tar-1& "'' 1 , 2)0 U..u....:t lht ., (tis. 11) vtd.ch 

H...-.lpm'ldttlu.i l;,vit.ht.ltb attthw<t ~pa.l&titn, 311dlul:J'inl9Sl 

tht ttrip tilhiq lh~ • t a tt.l ptpu.lltiaa t t abau.t 1,500 tt.lttUd 

lb t . t t.td.th9S8tbtu....:l.vtrttthht1'1111llapt, 'ftuttttaltithtd 

M~~tbatv.,.nthuaut1•tllatatr•htl'l .,..dttt.ll!1thoodptpullt1en 

itunbt •nlTe•lltllld.td.th&t thllavabuJoclaa".i'U.-tu tarl9W 

...:1.19Sll'ltulttdl.up~fT..,.•elia~~Piatht~r1.ttthaptpu.l&t1t• 

tithed, 'nut\ h , n lati'l'l al:rundat>it apptand t.. be l>ishtr th&ll Jr• ­

rlautl:J'buaullat .,...atu•tnei-"..,.atdrll&ll~>« •ttthtl'l,butattual 

&buJoclaateVItl-r bauut t htthhe..,- vu nplaitiqelllJ"tho.tpo.rt 

n.,.~>e .... eJ.ocl..:lh-e•U.•"=.! .... 'that®ri.ne: 

Ulepo. r 1edl9U- 42Ml9Sl-S2, thenh&Tibttn ..,_t tlutl>l.tiau 

i JI\he &buad.&nte atthottlek•tilhedtJithaP:I.&t>Y•eal.l• pbedt , 

111 19Utlah1V!at tn•2.6h2.Sid.lllanlbt. 1nl944tndl94S. 

llll946thanVItttht.l"pdnp1nabuld&nta ,tt a btutl, 61d.lllen 



lbe. , ~ U... popl).atiaa hu n•1M<I at &bell\ t.lda lnd nu otnca. 

l!.wftr, Uq t.hb poriK If relatinl.J' ri.abla Wt.&l lbw'>d&MI t.ha .. 

U..booda, !boo .. rl.J'pare affiohlft« W• .. Mafil:ladpriAdpoll:rWtha 

11\ohlr-....,•V.ieh .,.pplil<latleaiJt 70t-75:t•r thaWt.al ut.dl111d 

t.M dnp iA 1946 rapr<ol .. ta .. i.DJ.7 a dr-p iA abuDdanca af t.h• ltloh.,., 

popalat.iaa, thiairlahara pepolat.iiJIWIIro<lllei<IW.,.chal.,.h•al, 

that. ill 19~51 li•hilll ,.., ....tltlfll W U. aftllhar- araa, Dot.&.!lad 

dat.atr..at.ripfi•hilll•f the at..etaiadiut .. U..tthl.t:rearthl 

11\llbar-popotlati&flll&lllll)'&baut2($afthat..t.al, bll950,""""'-r , 

t.ho t...,..t.....rddaenuo<lialbar- abund.onta ~~&a .. n reo<landb)'l9S2 

it II&& •n th&ll da®h ih l'jl~" h.,.l, and •da up a • .r 4,:{ I f the t.at.al 

l t.oi.a, 

n .... w t.hh th• n l :r .. ,...,., ar alnmd..,aa choJ\In b relatiw obwo~ 

danaat..ao<l..,-..a.....t catch per beat, Battbaabawanal.J'ahhoo 

.. tiaotocarrnpaada claMl.J'with actUillabuad&tluwitht.lt,... a:o:Hpo 

Una V.ich ,. ... iadieaUn of apodal dr....-.nee1. S&rril\8 au.tl.ar 

.u.pti ... l tir~Unouprn·iao,t~tol9.U,aea ..... laatehporba&t 

•:rba ll&ed. toa-abltnllat~eaoh....-• baftt.aabautl'»6, !Terlaua 

plaee •• thAt Hu-t utah per boat &lllaal:r ba ,..eel. t.a -nl&· 

Una""-'-'Mtr..t.lthti .. tathapreoent., 



Ia-• rithD1&b7•ull•r-&~•pecinot •r1M 

~·ban boo"" oJ>w. t.e modet.-' nuetuth.,. b u...l&nce , b 

... u.Mo tboo ..-t>&-.1- whieh pndaoe tl••• chUifl;n, ha.-. !Moon 

d-utnted. Ill. thb N.UIOJI tho d ... l•p•ar~t , t ~hoo~t cueft'tliq 

tMM ntlrtuou ... , uod. tho nt- ot ni<loneo whhb h.ao ucd1111.bted 

t.e ~u u,.,;, will be brion,. ... n.....,, 1hh buq.-..d h 1• 

port.utl toroalllldorltandiqall<l1lh!'l'l'ltaUuotthen1diiiCIVIIhb 

11 then PNMntocl to oh.., the tuuro ontnllha; nuc~11oU .. • in t ho 

t , fU!IOUS STUDIES at PWCTIJATI<JIS Ill AaJN!llliCI': (rf M.I.RDII Alll iW.S 

Tbon..,.tan 1oVIrt otHjort.on<lh11co-wrtoravu 

tho Urn t.e do••otn\1 cbor J.:,. tM.\ -'laapa in ,. .. r -elan atrens\h 

'" rrl-rt17 ,..,po,..iblo f or nuetwticu U. a~u If ttM pop!­

~auui, n..,. eh......, that a •iJICl• OU~J' A HIII!! ,...ar-el&u ot 

be:-riq -.y M..t!.o•<I..Uat.\bollo....,.&1U. ~.oM"'..q!'l.ohoryfor 

_ral,..aro, ... rut tacboualn.ndutfhhil!l«rto•l< Uid lrlah catehu , 

vbU o poor bnlllla l ud I.e lw abwoduco Uld peor utllllu, !tuboaqunt 

ot .Uoo II&" -t1.....:1 t.h•t nut uau ... 1.11 y.ar-olu s ot...,..th an 

priaaril:J',..opol&ibh .tornllatu!riou bo a ln:lduHt>od h&""lll"" al'Hon 

that the,. ... ottea bo oorrel.lted vith IIJ<Irla:raploio aucUUH o Wrina 



pla1coiathoS.1taM...,..,Muthorn latt..&at,...,..,,haourhcaulinit," 

&lld..,.1.,.. a! plul<t.,..,"'tho rrrwerednd•p:in«, He cenc1udad 

thatbyearaathi«"eutn-•ftruhvatarfN •thaBalt.ictt-.. ,-.11"« 

plateerrr .... redaprhedafMUf'iom..tandd.iad.!J!.!!.!!!.• l!h 

araauth-•,arnart.h- .... atwindt•tthotiiMt~efrr""r•illthapobpe 

1tq;u . Buetw.. (19')6), -rkiq .. tho pldoe ataeka 1t1 the -•t &ida 

arO.,.....k, eauldf:LndllonidoneofntheWlu .. coartheanihbilit7 

th..t abuaduoca or aad U\.holloltoa a h NM'Ihtodwitht .. po~atura at 

tho u .. t .ho ega ud 1•...,.• are drirtla« ill tbl waur , !!hkli.n« (19)S, . 

1946)ahftodth.attluatuatia••illyear-olauatro"«f.b • f!in-year-old 

d1r.ot]J'withnr !uowatn\a•poraturoouoddr culati .. !ift yeara 

prn1.oua)J', he cono1udedthath1Jhta..,.raturu bad to atN&«7Ur• 

olanubeea\la&the71pel!'ddnola~lltpt.ttthe"eritieal " pelasJ.o 

•t.a&-,bv.tthdthatnpraturaMr,..,hti"b:ruktdown ifthawltar 

circulati•• whleb h 1tMlf uudl7 ~orNhtod with to_ ... t\lN dale 

utca....,.therap:idl7d&n11pj~lt...,.o1ntatanurablotoedi"!aNU . 

lfaltord(l9'JII)ah..,edthatre•r-tlaatttrencthinGaor&e'•S.nlr 

haddulr appuu ta bolal'unotl onor oceantllrranttwhich oithorlraap 



tM 4Joiniq •u• uc1 a ..... withie \ho • ill o .. rs-'t . Bonk eiro\llaU .. 

l ... dill« h ltl"ftiJ :rur-elusu 111d hJ.&h ablaohue , er UMT th• away 

f.-.a the b .. lc lu,d~ t e illlpenrhhed 1"1r-t l& .. u and 1- abwod. .. ce, 

Walter<1 (191o.6} ,lflrk11'1f!lll.thlhe1rieurd.111e,f1Widthat,...ar-cl&u 

et~binthl•efhhuilc:orrel&t..,rithulW~ ertbewateJ"dllJ"1ni , 

the ,,...,. art.,. they,,.. epawned, and conel"dld that ti11CI uUJdty h 

&MUilr'lotthll"pnolli"ff;Ofdupwat.roricbiDnutrlont ... u,, the 

l\lecedetth•,..•r-elnNtpreblblydlpen:l•upOllabwlclenceoffeodduriD~t 

10111 •erttical• tt.&ll', !!owner, ill the ea. po.per M <l.""te' the 

ophdom etS.erd.~ptbat<iurllll! «N•teat upnolliJI4j, indicated byhiiJh 

ullldty, lhoN ..sdile , ,.. .,,t tti"OTIIJlT d.,..elepld ancl tt••• •Y play 

u i.apott.ant po.rt in eDbancill& l&O"nl wrrtnl , The iapllc•tin ue• 

h 1:>1 thlt e~iu ~hold the larrae ill edt.&ble ..,n...,.......,t. end 

il:lc ...... tMir nrrlnl, without i~m>l<inl tM n.ttly ea.plicatad Pf'l-

!'bose euaples ill,.ltr•t• the eppo.rent l:r co....-..t~elldil.r; 

iloport.enc:oore<l!lditionedurl.n&-•arlTporiodofthelifehhtery 

ettieh oa,..ar-el&n•tl"'ll'l«th· andebundanee, 1J1 etluatthr11 

e r thl qiiOt_, ca"' na1l&ble teod bat bHn peetlll.ah.d •• the Md>aaln 

eontroilli!JI Ibw\dance; b\ltilleTOTTcllew&terc!rc:ulatiOll.al"appea" 

toblilo~lTid, and. .. yForldl•..,r• utilf•etoi'J'e%pllnl.tioa, 

!'hl•rl-hu....,.,..c,ntpropll\lnh,,...l>f:thl••trliONUtOfwhoa 

1• CatnrtheJ"• (19Sl) , llehu t euad that J"!•r-elen et.....,th and 



illpert.aru:eofh1drouaphle eoa41ti&llao"nnctuetio"o1n abundance of 

M>"i .. ...u-J.athe ldeanallidelJ'he1dtbatthe ohe oftheoJII.wnin& 

etock w11 of i.J,poriance in detendn1J1« populetioa mmbflrs. It~e<l 

l&l"~tl)" abatldfne<!, b\lt &till pord•t. ill re&~~latieao ~onmifll! •1&7 ou 

!ilher1no!whiehthehe1!1eh.ol1bntt1ohft")"hlnllknoW11~&. 

lll &dditioll llerr~11{191J.,19J.7,1948)hu u1Jit&1JI.clthatthedu 

ef tha apo.lmiJI& atecl< h bport..,t 1" dat&raiDiq the et~h of J"&T­

cl.&eeuofO.OrpaB&rlkha<:ldoel<be1owcert&1Jipopulat1ondenait:Jhnh. 

llowner, thtonlidit;J &ftheerldencethatth&apo.WJii"'!lto>ckia o!o.n:J 

bpartance to erlatiq populotion 1nela of the heitlc hillbut hao bMII 

qu .. tioud byBurkellrOid {19J(!), or t i> the ho<ldoek hao beOD qnutioned 

byBurk&nroad.(iadhcuu1ono!Herrinct<>n194B) and by Keotnen(l9~). 

I t .. ..., ... aeon.obl& t• conclud.eltitb llullto..,. (191.4, 1949) that the 

t..pert..,ce e taopo.wnill&•t.ekillco.ufin«tluctuationain)"!&r-clua 

ltrel\ltherabwldallctiJINtrt.h""-erlc.., .. rl .. thhh&a,..tt&b<l 

conrtnciql.yde., .. t r ated. 

!rld,..,co. of the predee •chant ... pYemi"'!! tluctua­

tion.oi&)'Nr-clau at ... l'l«thUIIIablllld..,ce-.,.beebt.aino<lh'o•the 

littra.tUNdtaliJI&ltiththe&:J&teraJOdother ahdl ... wahr1..,111-

Splrek {1927, 19~9, 19~) ah.-.:1 that .... rkab1e tluctuatiou 



iapu-clauttroncthotthollanpun.,..tor(~~) ia 

LUI~nl .,...,. oorrototod with .,..._. ntor tapontUNo olt.llorii.P, l>o 

co•cll>li.,:l U.t 1ac...o" 1a the otoch dopelld.od, 1o1po• a .. .-in of"'"' 

...t.rr-uol>oea""'rtM"vos•MOI:LI"hobitoottho opo.t. (_al .. 

WFt-JoMtl952). K..U"t&illod(rldoiterTill&•l952)thlttl>ohoi£bt 

or-rwahrt"'fltr&tUI''IUCOIItNlthoobwtdancootO)Ittorobocoll• 

o!U..I.J' oftoc't-MnralP,.Mi tt tho Uloh.iohi"J',incl..UIIII' 

u,......,.toftpavnprodueod,tl>o.urrl,.al otpo.ltcielarno,u.itho 

fteNUO!Hto. llutNcenti:nuttpttosohaftco"clllliodthlt 

portuu. 

&Dd&l\lltl(l940) , &DdT..ounotrandO.rl~o(l952)~tb&ttho 

'-r1e&~~OJ"WW'~!!r&1!!11!)doftlopo.M,..ll._hi&Dd1pa""' 

wiU>iotho~oftaporaturetiaiOtdcho)'OtoroaNIIO,..ll;r!oand, 

butth&t,11'theo7"tonopal111,tho._lllltot•po.-proclucoddopo.ado 

tlltho ohoo(tl>o .,..tor, thodopth&twhieb it-• ! ou.nd, aadpanibJ.r 

oo tood, but hU<ItptT>d..,to!to•pnatun, Sillilar Noultoh&ft 

rr- tl>o .. ot..orntto .. it •PP"" t.hot if oboladl.aco 



1>7 .llueo dl pendo 11poa the du ot the punt otoek, bu.t tbl.t 

theoiuottMpo.rentltoekorthoa~rot oao produe..tbeoro 

lltUoorMrolotioaohipt.othe oueeenottheutoorto tho 

otl"lll£!:hotthlourrt,.i~)'fl&l"-clno. h<l•ouchohMI"T•t.iono, te­

gothll" with tM,j• of thh PIP"l.&tlooo r.Yie'd<l .... u ... , it •7 be 

....,lw:!...tthotob<mdanu dopondo upoootactou whic:h•ttu\.thoourtinl 

otthoptla&ielarn.o. Thoruul\o or o .... nlilrYutil!•tiouthewthot 

elnd.itio~tor ourrtnlot tholarno o .... rel&t.odt.owatort-pent....., 

llldohetdatothe•chuh•rup~.~~.otblotorthorolltienohip. 

aAII.Ioua 11 Mt .,.nneet..twith a.,. u .. ntl.al P.,.lol.IJieo.l ehqawhieh 

WI0\114•klthio poriedatlifo• parilwlor J.r....,dtho "'" · 111• 

fino11Jitool"'louppert..:l.b7Colo .. dW,sht-Joan(l949)vhOirog....Stt. 

ta.Wbraneh liMH ean p .. t pno •ta•rJ:ho• h tor lOft& pori..tl ot 

t1•1111tilw1tablobotl.olliotouad; Tbt l"'lfuo, Sl"'lltchan«niaour­

dnl ot lii"Tu do .. t dopoad upoa U>e dil"'let u.itlq ottoeto ot 

t..,.rature. 

The • • tbiporiontoetlon oft•poraturo oppolrlt.obo 

itotttactupoatbol~hofthoru-robleloM~llito. Medeof 

(1939), Nlld.lor (l94l),lorr1111!• (19U ); and r... ..... rr, Miller ond. s.tt.h 

( l 9!il)honohownth.t.ta•Ud1tre....,..,o1o\ollpl.retureleadtop"'Ot 



T••pontu,..a .. l:rafawdagr<iinbelevthuawhichPf"'dUca 

tuccanful ~ar-cla-~slev up da....,la~nt ct the polagic at.s•• 

u .. chth&tllutefthelanu....,da .... urt.dbyth• JOTW• affiltar 

fl~rtiJi thewat.r,ar&r•dhpo,..ed.by-t.arl!lllTntlba(e.,.tha7 

bagiah•t .... rphuallldutth. 'l'har .. a (1946)hu calculated thl.t 

a dqla !!zll!!!! ~' tilterins 1.1. litera at -tar por hlur ~ 

kill 100,000 pelagic t.....llibrll'lcb t.n .. ill t ...... t,.-taur Mu,.. at 

..n....br11dins oeuc•iD. a lluhhfjard. lerrbls• (l9U)atru .. d 

tbaillplrtll\ca etnl"iallafilterfaedaraupredate ... ata;rat.ar. 

hnu, l;lut alu allowed that"bilurea at uti b the O.ataroch•ld• 

relult fro• the r.ct that 1.., hiiJ)e,...tura• retard larnl danler-ut 

rut.r 1• ~&r-clan wrrlnl , 'lhariH (1950) hal iadicat.d that 

polqiclanu...,.ptorlusporio>daefti""withtutfled.~""rrl.....,, 

butthat atarTatiaJ,.arruhd..-.le~tudanl.lwt .. p&raturaMthl.t 

beth are lik<ol:T ta c111tributa t e inc,..uad IXi"'lt\lrl t a dilpornl afld. 

1111K!.u, l.MMMft a~d !i!s•l d 11 at,..ued tho pooolibl.l Uparhnee 

at fHd iJI prelltlsi.JI« lanallifa bv.t th• ~r1-h at Ll• •u• tr, 

Millar, ud Sodth ah~ that quaha111 da....,lapM~~t h arreatad by 1.., 

t...,.nt,..IITifliJith• pre .. ,.uottled.. Feed, 11 t.hfl'efore, not 

nuauar1l:T1a ... lnd1•7".,.-ela u &llrrlnlbut...,.ba, 1awhleh cue 

ltaactl ... appeuatabo atod.lartathatltt..-poratll!"e&l.ana, 



·10)· 

l.an"n t• PA<Utv• and d.hpe"al 'Q" ell!'nnh ""lc:h r•u- fl"H; 

cl\&n&etiate..,-ratiU'I&loM,tria-cau&pe .. lbl:7h.,-ratu" 

&l>l1 rN<I: ara tho err.cth• Mch.t.rd•• otnt ... lll.l!f: tha at~ 

ef y-.r-cl.l.tMt and. abund.anoo .r l.I.Mllibnllcbt, ard fioh , l.nU· 

udll&tion ef tl>e nailable nid'""' !.I>Ciicatet that • tWbr •chani• 

n.. PNTfwe uct.b11 ef t.hh .,.,trib<IU.,. de•n•tnted 

pepW.etien. bthh NcUenltwillbe eb...,th&t perlt<laefhlsb 

abund&llctotrre•pendritbperledttf"e""lt..ontef t t...ns1"•r­

cla•N•tf&e&ll•pe1lltethecat.chablepepW.et!.en,..,ll•law•bun· 

doonct "ftlh INa perlt<laer "cruit.Mnt or .... ,_r-cl&tut, 

Itwillt.benbed~~r&tedthatthe"lat.in tt"n«th•ft.hn•:re•r­

clauud.epHidtn!*lthe•c:t.ionetwat.uteape"tureandwaterdr· 

culttimt~~tb,rtteefdenlepMIItondreh tfd.i•perultfthe 

P.l.l.aicl&rne. 

1, Sbt c .. puitimtfC&teh"!JiGMdand I'HrYun, 

~u ef t.ht toallep •t..ck• han bHn taken r.... 

tiM te tiM &inc• 1937 and ehew the tin ,..,.altitl> t f tho ntckt 

1a bttb...., ud pc>tr 711''~'' • Tw Nrlu t f 8\lCh ""'r<l' an,.... 



P13.17. l'toT-I.&p•1P-f'"'ll1ol'le)'dhtr! bv.t1on otcatehn ot •eoollope 
tn.in•honbod•otf Di&bJ,II.S. 

(C...t.eM• vHh..U•IIhdra~~:•fr<l•l9l7-19l9, andrit.b 

..,_...,ill •"" draV' in 19l.O and troll 1948-1952). 



at..ckiJI"I-t en inahere be4ar.-.•l937hl940,•periodatnpid.l.y 

decreniJ!C ab\lftda,lce at'1.er the peak ;rur at 1936 and jut pr~'ritlll t.. 

atll!ht!nereuaizlabundancelnl941. Su.plea,.ratakHiataenral 

C&ldaratthe AUIII!tlcBiat.pcalstttlan, 1111111: 1 tpeela lam&ll ••hdn.s. ,..__ ...... _......, ______ _...., 

1940~larepnoH11te••.,.......,toatabelt.atthe .. acallepe~ 

11p-rdallan.UJ~f!a, 

ln1936thaabwldanee(brntsht)atthecetchabt. 

ecallap pef'OI].atlan appear• te han been the hishnt en recard and 

""'PltatlklnenaJNrlatar,UIIa..-rl9370 ah""thatthlet.cl<t 

ezothairllherebld.anracalll"'ll<lprinclpo.l.JJ'ataellllper~ll!!irl 

11&1 r ...... no-130-. ht.lahell halsht, vith 1 the .ode at 11~·120 

- . .LtevlS·20-, acallape,.rallHJI"''HIItnthebada,buttheH 

,.,...,cht.e-lltebecaptllndbJ'ca-rdals•u, 

'nil abundance .r catchable acallape appura tehan 

bean nrr 1- in 193S, atthall#J the,.. 11 ae• r euea t. belle"• that 

it,.a notul-u talzodtcatl<lbJ'thl"lltl'"'•bwldance a atl· 

•teo·. lllenblr tone aupln lJidlcah t bot the ...Ul eh a et cat-

cbeblt aeallepevuabout~- . lU"~t~rthatllll937b\ltthat tha 

""•llgrallpvaa-M.l.att'"'l:r..,ch,.aklrth ... t..ta ra , Tba oupln 

tho tndtceta that a ltn".lC eb a-el&u et abeut 4~-6~ -· acallape 



with a ...S. a\.~~~ • · " '' Jlt"''••nt 011 the bode but tiMaa aullo~W 

... " atilltooa•lltoba portoftlla ca.tel'labh popolati011, 

t~ llo'lnlbar 1939 saaplu ahmt that t he b rpet a1u- etua .,., 

nMrl:r 10 •· b r p r than 1n 1'.1J~ • about 1)~-1~ • · • bu.t t hat 

''""· .l.lao JrUant " '" a r- ••11 aca.llopa bat""" 30 and 70 •· 

Sall))1u t al<an dvr!n« tha aprins or 1'.140 allow prom....,t aha-voupo a t 

75~ •· and 124-13~ •·; ••ll•r than tba JZ'&'rloua aut,.,, ir><lint!n« 

t.hat...,.of tbal&rpr aullopoh&d.beanca.up.tdur1n&the wint.r 

fhh1nsaaaaon. 

larp aullopo .,." lett ill tiM popllation, n.a tbbary " ' '• tt.nfora, 

dapand.ant upon tboi ut.n•l:r • bund...t 1!0-100-. aeallopo, tha 

unch.ansadablln<lanea b7.,.1,htwith a allll:htlynduead .toell: of larp 

oeal.lopa but a ateh 11\enued atoek of aall ""'' 11 a nflact1011 of 

thefact1lluotrat.adb7f111:. 1S, tho.t•att f roaS0-100-. , ocallopa 

.,.111:h onlJo' about 1/) tho .. of 12~-l)~ •· oullo~W 10 that tha ia-



hdHc~o1U .. dat.aar.anilabla far1941 

trutatru.daaeabJwi&ht af ualla~nat~url.7tviu uh!glaaill 

1940, It appaan urt.aill that tl>o Ucreua b wilh\ af tha ...nut 

tiM-d.aaHa .. at bl part.l7 reapMdbh far it, -nr, tha dhwui"' 

afabud.oollea,~~•illdiut.&<lt.hataaharpprleerha l-.1tt ... 

tftreatt-t.t af tho trtant af tM ut,..l ab\la<!&fl"" 1JtcreaH that,...,, 

Ul94fo&Dcll94S. Ttlafird.hhl.t<r""' • fStrlaaBra-aaahtha 

at.tck re~ 111191.!. Twa d" ~"'"~ ua daul.7 d iatiquhhabla 

'!itb .,.U• at 105-110 qilJS-140 ... 

at UIJ' tt.a dna 19)8. n.e auplu hklt!l tMt y...- aha¥ tw n.-
-uaUUpr .. ant,ritbtl>o-llarahin.lt.ttMrlshtbuttha 

l.araarreduced..;..,_ ah1fi.tdt.thollatt~iuUq....-nl aftha 

l.arpataftbeae&ll.tpa. Oft17anryf--t1 .. allapavaNadded 

n..t.t.lcatahabh papoL].at1 .. Ul950appauat. 

hanbe<la abt\ltthaa .... u!Jil949bllttl>oatnp...fhhiqiadi.,..tu 

\boot \lla !Jiahtre papoL].atitr~ prababl.7daar.aH<I •ll&btl7• '!bt Jul7 

1950 auplu thaw a waa~ ateck a f laraer ut..l.t vtdell w.a NCI11* 

\a tl>o paillt - ... tha l n gu\ aha - · h..! di .. ~arad, llftenr, 



11119~1, t.t&1 abulldancewuaUllabooltthe .... 

u 1:.1950but tha aburld.nca af tha 1111hare ~pul&tia11waa alMot 

daublatho.tafl950. ThaJuly19S1auopluoh-threa •d .. ,tw. 

a f -11 aea:U..po at 75·!0 - · &nd 9().95 -· .. eh tf ..tdoh appMr t. 

hanM•••quallyuotr•ll!lntha-aatl20-125-. ThaillenoaM 

catchable ~pulati ... 

nao.rlydaub1athataf1951, a1U..U«~> lau o~at...cular•llthl nlllaillil'll: 

illoharebad.aalldwithadae.-.uaall40...11i11ut.O...undandMaui-Greund. 

TIMo I.UCplll t&lllll .. the b~N Moil in Jlll7 1952 lhlw thrll - .. , 

a IIIW IJld atrellf! .. t n a at 6S·75-. ..,.,ich waa •t )'It ht1lJ' catehab1a 

IIIII tw fullT eatch~la and at appradllotaly aqual atre~h at 85·105 

andl20-1J5-. re opactinly. IIICH&aababulldaacapnobab17r•· 

nacto thao111binad ,....,tbafthe tullyoatehablaandaddit1111af 

th111...., , lllall, but otre~~~:dn·c1auuta tha paP.,latiaa. 

elur)J'tl\l.t..,.llthlltachareea•pnadhr aiiUIIbaratuaNnf 

IJld u.tural •rtallty an r ,vwtb. Bllt u • - aiu.elu.ou appnr, 



abwodanuiae ... uu, at t int cl.,.l)'b.cauu t ho ••t71e}dud. 

efrtd.,.l7 •t upt.\U"' er nall oc&lhpe h 1- , then r ep:idl:J n 

wit.h crw\b tbeJbece•hoarler an4tull)'et~tertt..utohlbh 

pepzlatlu, 

clauu lnt.bo .... phoeftho oeallapp.p.U•U•""P""MI!t ap - clanu 

whhh appear iJI the papuhtien, snw te eateh&bh d .. • ,..,,. a poriad 

ar ,.u, t. lf"adu&llJ • rK<" with the lars•r a b ed at.acb •-' dt.inhh 

•f s ....-thr•t.e• at Di&bJa .. llape Hatiru thhud p-.rlduW•,....­

tiuwhiahlll!'l beuaecltailldentlfJtha:raar .. llluaut.WichthaJ 

2 , nr.wth !lah at Dicbz Sc&lht>! 

'nle.lf;•Uidli""'Lh rateel utll• pe tr•tM !lA)" at 

"'--,Je&~~ bedetll"ainodtTeat.bea-.randa~dll& •fU..rlq 

ca ... p:i.,..ua r i•B''" "'l)'h,..edduriqthevillter..,.._l,ew wtter 

t.aaperotoarut .... Dueabert..ApPlh&d t•••l • vi'IB • rYirt.ual 

..... u ... <It pwth, """'u, .... r. ...... pruont true ...,ull ud ., 
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h tt.n.ln -othnithaobun uel>d for t ht V<*th.tud.i ... H~~Wner, 

<~~.her concontric urki~t ,,... a l..lo pN" rt. on the abolla in tht fora 

ot•ahock" rt~• . a ndth .. e .... :.t t>.cantu.ll,rdiotirwuitb&d fr<nthe 

true anmll . Shock ri!'fll b, _, u~c.11l.V c....,n u V<"'th t l<*• 

lhlri'\1: old &«a, •o that annuli po..tthenint.h or t.mh are oft.en <!if-

l..lhroMt,u the rlnterceooationofi!I"'O<thdounot.oppfll.l'"tobo 

u -..p 1ft the !ir.t roar or tvo o! Ute, and on older abello tbe 

fll"- oftb• ab• ll•on..t>!ehtht rtret ltU'llllnl i t dtp>dt&dUJI>e 

lhelll it hp>u i hleto<leteminlqeand tiuat d.i!hrenl. &«•• 

o .Eotahlilllllent. ofPcel tiono!thetirat(;rowthR11101 

The estebllalllent o! tht poeitionofthe first 

amt~lu.• ho!prl.Dary i.lllportane•fortha1de"-1fic.o.t1onotr•r-

claouo, Stne1111on, !rca an a&&inat1on of annu.U on lObello nne:lqr 

!rca 5()to l 50 .... abdlhoight conclud&dthattbonr.t. h!oraed 

onlllgbJac.o.llopollellol5to20 ... tl'<atht-. Vd.lb(l950), 

!oU...i,.Stnen110n,conclud&dth&tK" llopealolll!tbec:oalfto£ 

ll&liM forw. thMr flrot at lhCOJt 20 -· llown'lr, !rca an -u.a-

Uonota.....,.roto.,.llope-llartho.n ve.-.aYiilabl•tothe•• 

lnYntigatonthe vrltor haoconcll>de<lthotthOI)'Ilbaedthe !lret 

Thtebe>f l.~atthetlae of!o.,..­

tlon or tho fir st annulut can M u t ablloh&d hca eolleetion. of 



70U!11SUllcpo.ud.ebJthevriterdul'i~the-rofl9SOinthe 

Bq or l'lu><IJ, end t wo collection• u.d.e in Penobscot Bq in 1951 

bJJlr.7re4Be.i.Notthell&ineS..andSboreP1.eherlulaboreto.,., 

Booth~Herbollr , Me . The Iattercene...,.~•l;rudehh colleetioM 

anil.able to the lfrlhr tor et~d;J and e<llporhon lfit~ th e Bq or 

leehd.troaa.cyG"'"'nd. fhuewerei>M.ween8&Dd)O-.tot&l 

ebdlhei&l:t (1.e.uuured&lo!11thel.arl,geet ebell<:!.hoo&n 1"-Uifll! 

throfll!h the ~abo ct t~e lett nln •see .tppendh II). Since aeallopto 

do DOt eputn until l.&te aut..,, it wu beliond t hat thee •nt .b&n 

repreaent.ed oul'TiTOro r .... thel949orMrli ... 7....,....,lauu. 

llr. Bdrcl'• tint colbetionot••.Uteallopowa• 

udt in ll.o.rcb 19~1. lie collected det.rltuo condatlnc ot b.,.os.,.n 

en<l~•lci'Olftht.owhtchlA-•lllb"nchla,.....e,..eNiatlachodaod 

placed it in an aquui~a. Ill,.. . net ~ned clooel;r a,ein urt;U 

the...,.oroll9Slttlflllc.btt.etlar!e,...ber ot .... llaCo&lloJ>II 

lfSretwndelifll!ifll!t.Othadduorthehnl<. 'rhewriter.,....ined 

the .. tn S.!'t•berl9Sl,ret.d~24otth•uaHllplt. fhq 

..,.l'l&l<linhei,Yittroa7t.ol5-.(•eeJ.ppendil<ll)andaocorrupond 

lnelulfiththeD11!bJeolleet1ons. Thett.eottheireolleetion 

ueluduthepou1b1lit7t.b&t.t.h')'reault.ed~anwdeteete4earl;r 

.,..erl95laplflli.n,!;,anclbJ.,..pr1aoncont1 .. ath•P1cbJcol-

l t c:tlon uthel949or .,..rllerJ.,.r·clAssu. 



ill t heaaainedlhell•o!ltr, B&i.rd'&coll•<:t.ion 

ehow'&clhUIK:t ohocli:Krli: ct ltoJ. -... !ro-lbe..abo. Tl>hKrk 

b i.ntbe ro .. o!ethin,no.ri'OOfbl.ndo!lh•llonrJ.TirctbeKin 

"'r tace. lt1&1.nterpretltdb)'the llrltnrur.pntaent11\i!th•tdo;e 

o!tbeohellat. the t !.e t heeolle<:t.ion-•K<Ieiftll&r<:hl9Sl. 

ltappe&nt.bit.twhentbea~h-recollectltd,th• -..l.lee<l!l;e , 

W.ich.eereteet.hecuterl.qero!the ebell(!)rw,Jll!.£ll.•)wu 

witbcl7....,, aDdtthen~~:rowthwn ru••d i.nthatank&th• ,_.bell 

W&l &cldltd rr-a point belllnd the to .... r ""«•• 'nle onperbt•~• b)' 

Shnn&o:"J, allowltd tbatanrullaretonaltdpria&ril,rduril'lf:the~riocl 

J&n.l&lytool.prilaoth&thhllhock ank-ot itldieatethepoeit10ft 

ot the first tM\Ilut . llJ -po.rh~n, don epo.ci~ ot et r1&e et n.out 

Tt.hillter prettUono! llhell~~:rowt.h hcon!intltdb)' 

B&ir<1 1e0.C•berl9SlcolloctionwhichtoMilt.ltdof...Ueeallop 

larrae found Cllrt,J:irc to bryoBo.ng......t.h. A lAr&e maber o! ahella 

,..,collectltd, n.JYirctnhe41:httrca0. 7S - . t oabout.2.0-. 

ll...,.otthu e ahow-rkirce t1ailart.othoee 1.nterpretltdude-.1rt( 

tbe!irlltoo.nnulne. Dl"w 1ertnd!.rtt;etl\&t ecallopnllgerl.&rne 

anrq:e &bout 1.0 - · pre:rlouo to Hltllq. coob1ned with the illfor­

-tion!rc.t.he"colle<:t.iDM ot .. lleeallo~,dttinitell'eeta-

Penobecotllqcolleetionomutl\&nbeendtpoalt iOdwbentbeah•ll• 

wen et l .. et 1 .0 -· in height and. before thq wen &bout lS -· 



Amuluo lhmber (A,&•) 

Fif; , 18. TheuowtJ!ofinohore """llo)>l. 

(Vorti.,.l hoao np!'uent : I IO\.In4&rd dniaUon in ob • , an<:! the n..t.i ­
ul liJ>eo tM ranp or tot.al nrbtioa in 11 .. ot ! c.-u.., of •M 
IJIIul!ll obo\lt t.M pnerd • ...,). 



at a 1hdl bti.cM or trca ono to '"tn • · 

2, 738 att.ONr••nt• or l.lP'IIIll ••n -de on a ,_bor 

ofohelltcollochdfrcadifC.rent oulloph..U atDi&b:J,N.S. 

durirl! th ._.or of 1950 (APJ1111n<llx :1), ,..,. thu~ ..... .u-...._, 
•&rowt.hcurYetor .,.eft-pltt.nd&n t.Yer&fl• &...-tl!e-.lrH!or 

the tltree..,..plu l!.l.tbtencal.eulahdtndholl""nin£1&. 1!1. 

Tho c...-th cu"' -"""' .. typical lipoid po.ttern 

with &n>Wt.hnteinereui"CIIPtoan 1nfltd.1onpo1nt.wh1cll1t 

....,chtd at &botlt loyu n otqe, or at about ~s-. tbtll h•i&ht· 

the,...n,er growth rate dtc,....u•, and t mdl tOI'&nl t ho upper 

aova~~·, probabJJ'btt.w .. nlSO andl60•, ll.., ..... r ,tba" 11 

coMidtnble <nl'ial.ionin tiuattUnodot tt.eba,o. Tha•ount. 

or nri&tion hu bean att.eured u tho .ttndanl dn1..o.tion ot the •Mn 

oi&eat!o.-otionoftheannulutot .. clly..,.·cl.auabout.thtg.,.,ral 

ae&nti.J;eat tbo.taanul.ue,&nd~ebean~~~o~ri:tdontlle&r"CWthcurYe 

ott1g, l8, Abo lhoomonthe t1gv.n h thttottlrarceotnrl..-­

t1onina1u at,..channulut. 

The_.,.,nt otnriationin.tuottcallopo.et tr;r 

q• t.~n to be -u t t f1nt bu't. incr utu rtpi~ durin« tilt 

tirll. four year • of the tullop'tllft, wher~tbe aniaala al'tcr-tns 

npidq, Tbt....,!\tr, tllt .....,ntofnr l..-Uondac,...ua aeaot.llope 

aortt'al)¥r-.11u tha&-ao< ·.>p.>\.•IU&l fortheapec:1 .. und•r 



a1u,def11Mdt>Tone.t.andarddertat1ona~•andt..l""the l..,erd 

aun, <lc>.a not OYerl.o.p l'l'<:. one ~8c 8roupto ano(.tler .. .-.naeallope 

tNab<>ut a!.cht:r.,._r,ofageor eboutll0 - . 1nd1NietOi. tt,,...,. 
teN, JMr•ciAn•• _. btl r•U• bl.J idant.ithd tor .tu..-u up to 

), Cor[!SMnd!r)se Between Slu; .. Hodu Jlpd k!='ClaUIIa 

Thenera,e atu •t rc ...... ttonot ... cltaN&~luaend 

u ...... tationb.aa beeno>ntered uenebciueont'14..17, ..... ..,. ... 

aeed to 1c!entii'J the .odea ahown 1n ttl• persftll.eae .tu lHqu..,C)' 

~lJ"JlOIY U J .. r-<:lfu ... 

lnuriu Athe l9)? ... plaah(IOra.odtoe1nthes1u 

dlttrlbutionrt-<:.15-20-.,~5-.andll5-l20•. S1ncetbeu 

warecollact.edinl.atetelltbeaeallopere~aenttld.wooold,ac«>rdlllj( 

toSt.nYiliKin andWelalt,hueccapleted about75%oftbe.....,..alJlrowl.b, 

r ..... tbe crcwti><=Urv<Oofti&, l8the f1.rst._.,_,...,..ldba.u:poochdto 

lnc..-ae 2,5,., dll.rinJl tbt r.ainilll! q11.1.rter o!tl>e Jlr<lOii"'! ' ""'"• 

t h• Mcond5 - ., &ndtl>ettUrdl, Sa">. fl>enfoN,dur!.rwthe 

l'r37·)8 winl.tr81"0Wth .t.ol'9'fle tbe aeallo.,. repreaomtedbTthue 

aodee .,.,.,ld !onothe)rd, 6tb • nd Bto l.Otbt.r~Nll rupectht)¥ . 

n..,.are,there!ore,2, } , end7to9 rMr~lda,&ndbe~tothe 

Po)¥gcM••pr~Hnt.tn&t~r-1nl.!I&-Ple• otur1u 

1., t•bn r,.,.. 19:38 to ~~~r, auo o.Bdieate that tbe first .tu-eode 



... ,,_, ,_, 

S....,ae.l,l'OH'UI.otac..llo~ uabotolbyt.lli'Nblnl~ 

tNa llaooJ tlrowd u 41ttarw.1 UM• of t U )'HI', 

..,, ot ~~ JIU""' 

lif.rct~.lb Jlilili 11..,., i6 

!~ ,: 
...... 

9~9S 1 

~ ~"-.E 
n " "' . .. ' .. . .. . . . . . . 

zb. •0 ,., . 
d:i· ~ .... . 
~ - 8~ 

Cllu&J.IIc -1u ... ot ..s.. Uowa do.•' aboll1 s~ ot u....W. _., 
utuplaMht-lllordoall4 lulJ'IIv.tatoon ~!AI ~144 lif 
1M al4.U. <11 lo-Mf', ($114 fflquaor o .. poo:Uiaa a.-. 1<111417 
wpplW4brDr. J,C.~oat afdltl', J,S,IIII.GPbdl) 



-ill.-

Tbe tint polJ'.!lono! oorluBr•;r••nua .... plo 

oroeallopotall..,inS•~•berl91.8andehowoth....,dbtin~DOdu 

et ~o-60, lOS-lU, &..:! lJ0-145 - · t-puieon or the oiu !!OO<Iu 

with the &rcwt.h al>ciee& Moo,. that the y .. r...:huoo in thii uaplo 

.-.pre•ent ania&ilvUthvou.ldilie&!lrh&oodopooitedthoir ~th , 8 

or9thandl0t.borlator a .......U, anclbelon&,thuorc.-.,tothol9U, 

1940, or l9)9,1.1ll119)8orold.,.,.y .. r-clo.oHo. 

tokon fral.thoinollcnbedodurin&Ju};Jotooch • ...,.,r. A .. r1u 

othaule ... deotd1Ct.nntt1&o• duri!l&l952('t&bloll)ellcwthat 

byJu}Jo .Wlcpahl....,.,..pletedtho.....,...lr~andrealhtodabout 

l/)ofthdt&m>lal&f"CCIIth. Thon!<>n, 1nthol949 ..... ploo , •od•• 
atlo.0-60 and70-90-.a.-.toorond!b•7•&r-<>ldoorthel945and 

-.repreaontr.......,_ta ctthe9orl0andllcroldor""••,thath, 

'rho l950 ... plu arothe!1ut<>t .. r1uBtcol>cw a 

-1nont.adou-llu6CHIO .... ,ropreoolto1Qitbol945J'IU'• 

clo.oo • .Uoo pr .. ...t we re • t"" ocallcpo at ~0-SOa:> . roprOflltoiQI 

thol946J' e&.,.clo.uand >el9J9crl'llo07N""clo.uu. Thol9)8 

L_ 



- 11~ -

Tlle l95l ... pl•• llhawtllo 19457MI"-Clan a• .U 

7Ml"-Olda, and a new eet of fhe7eer-ol<la belnl'lll:~.tWtotho 1946 

7Mr-cl.&n, Abo PI'Uentwer-a fewotthe1947, andr-....t.l 

of tlle19)9 and 1940 7111'-cl&nM , 

I 

Tho 19~2 •-pln obow the 1945 ond.1946 T•ar-cl.&nu 

anteri"'thef1eheryet85tol05 • · •&nethor&roupoff1«711f• 

oldoropruent1n&tho1947yeer-cl.&u,andeCewottb.el9)9orl940 

711r-cl.o.eou . Mo -.11 ee&llope of the 20-40 .. . voup, or 1948 

Sinceitwo e ahoomeerllerthetabund.anee<lepent;lt 

up:m racruUaent of n~ eiu-claaau into tho o=atehobh pop1lation, 

it•ustboconcluded.h,.thocorr-apond.enceotlillllnd.l"llr-clauu, 

th11conclueion andabowtwh•t rocton a r-rupone.ibleforditf•r-ncu 

Jo , Cornl!.tJonBetwupTspero.ty[!&ndAbm!da,pef 

Sincehl.gh abundancedependaonrecruit.entof 

.t.rongJeer-clauuintotllecatcho.blepol'<!l.at.ion,wh.Ue1ow 

abundo.ncetollowperiodsofw.,..kr.crult•ent,abundo.needep41nde 



!'11.19. !: Abwld.ane.atteallapauthovrlb7• .. -leateh parba&t. 
'""I• S.~r-October-llaw_, .,..,.,. t..pantwr.,. 90 
•t.ar•,Prtaea st.atton5,6r-utprarlowt}J'. 

(Brokenc1rclnl.n41eatet.hatte&pO,..,turw,..,oord••re1noo.plet.eaoUt•t 
thtanra.cu&ra ealCI&l.tted.tro.Sept.•lt>erabserfttian•- aee .text) 



popul.atlon f.tthatU.athe;rJ;au t10•, 1h• llhe1&htoret. •bout 

t hati<aet.hey M:re<lepolitedtheir atxt.halltllllll.t . 11, a•hf.• 

belnfDIU'Id l.np,..'rl.OIItltu<lt••,thelinot•yeu· eU.nil<leter-

acdlcpyaar-el••ae• t U: )'n.ro prtorto t he t iaeth")' a:"t.erthe 

fhh•ry i nru::d>ers . 

be••...., ... ofrelatiYeabun<lance ofthect.tcn.bletcalloppop!• 

l&Hon h-c..l936to l950orl'9Sl. In f1&. 19BhebGIIT\nerare 

Qetot.erandlloY.-,.r trc. l 92tlto tM pretflnt, ba»<< on...-nthl;r 

ob .. l"Tatto ... at 90aeters•t Pr~'t:a Stati"" 5oft the entr .,..,e to 

Pa•...aquodd;;r Bq , Conditio,.. •t th.h Aation .... r epra .. nt•tiYa 

ot<'OnditioMintl•e~f,I'":~ola(Hacheyl934). eo.pa:rtooDof 

abmd&nca ltith t e::tperature •IKoot• thai. hJ.th &hund.aDCe occun vt:um 

19)6tol9Sland-tert•penturufrc.l9)0tol944(a ce.-,19)1) 

hhJ.th (0,60$ tortha U)'e&Ud&t&) &n<lhatat11Jt1call;r •i&ni· 

tium.at t ha2;1lerel, 



/ 
71&· 80 A. RelattOCINI1JJ'oU••aSt . eU.••lU17 to Oo\ , tllrll oe ....... a..S Sop\, lO 

JJoor, 110_..., .. •u.r h-"''UH'• Pr1110e s-..u ..... D, 

7lt;. 10 8, bl&UOD.Obl p M \_,. S.ph ...... al>d. a"'"'P S.pt, t<1 J<n' • ....... 
t.to.p.ratv.• at 90 at.e1'8, MAe- SUtlon ~-



in!luen~• gf t•par.tun con<litiono on the pOplhtion , The degree 

tovhicllthhintluanca:lst.pOrtant h .. phaaind l"'en•onit 

certainC.ticienduintlleoriainaldataare oonddarood . Por 

euapla it -.. Mown q.rJter that tlellt oize !or 1'138-39 vu 

11vara.t.i.N.ted..,thatthat ralati1'1abl:n<lf,.nce !or 1938 vunct u 

l.oornh indicated 1n!1g.l9. 1urthnocre,inl938an""U-

f!Ul&t1onlluintrodllcecll1Jo.iti~the aiuo!thadr"&a, witb t ba 

result that. tho largut t>go.ts, llhich had caucht tha ,.,~t &UlloJ'I' , 

ware !urced to stop !hhinc . Then!ora, the drop in abundance rn. 

tuna, FurtharAOre, abun<lanceutl.au.t .. !or19Uan<ll9t.S vere 

ahOVlltOballi~i>rel.3t1vatcotberJ'&Ars,aowa"' 1950andl9Sl 

nc raccr<!ac!tcperatureanavailabb!crPrincest.aticn 5 (P.S) 

!or19)1 and ncobou·n.tlcnswon .. doth<'l'&ino01Uofthel&ta 

!all and llir.tar..,nt.hoduringthewar,.eara fru:J.l9)9tltroughl945 . 

Howuar,...,ccrdactiOllr!acewatort•peraturtlaretakantvicadaiq 

atthe.i.tl&nt1cBiologicalSh.tionatSt , .l.ndrau,N. B, ,ano:I!Jol . 

trcaJal¥tc0ctollaran<IP,5teaparatures !crSe~oa!artcllovem-

bar. F1'<11 thia rdat.iontlhip it &fpqra ttu.t average Sept.•ber­

No,.<Qbar t•parature ~·· I!S in l<l)l 11u about. 9.7"C. and thh nlua 

h .. bun onter..tcn!.t,; . 19. tc:thooe,.urainwllieh nrieo of 



nt.ioD&weNoll&deinOctoberl939,Mt.helle&I'IO!alloth.er 

October obun&t.iono was 9 ,95°C, Inl9)~ the ob .. roed Stj:tember 

t<11pen.tur ewas lD,l0°C,, but theSeJ:t•bermean wlloonl,y 9.)5°C, 

The October 19)9 t.•pent.ure we~ then eal~:U.t.ed as 9 .9~ x ~ • 

lD.0~°C, and the •ean for Sep...,bn to Novlll!Ober o! that year waa 

det.enoined usin,~t thie nlut tor Oct.ober. Other 11hd~ nl!J.u were 

give~ anucunote indieat.iono! the actualner&«e h indicated b7 

the elon correlation between the Sept<11ber and average Septcaber~ 

dhregarded butt.he estiaatedt""'pe,. .. ture!or l9Jl hincluded 

inthecaopariiOOn,theeorrel.at"ionbetveenaWndance andt ... perature 

b .. cocou0. 7)) C<:ap!"..redwitbtheorl.«in.al0,6oe, Tb.h1ndiutn 

t h .. correapondonce beweentrendeinebundancear.dt•perature 

vill b e even better thl.n h indieated 'or !14, 19, It M7 be con~ 

eluded that conditione controllillft tbe obe ot,.ear- cla .. ea&t the 

tillethq &n•p&wned, areprl.ae.ril,yr,..ponaible ! ortluctu&tiomo 

in ebur.d&nce of the sto•k•, Tl1i~ eonclueion h aupport.ed '1:7 e 



-ll9-

5.I ... r ..Cl t!oStnnstb •odiiAAot T!!D!!!r&tur u , 

Thest.rer~botrecent.rear-ct.eHI.aJ'bejudf:ed 

tapenturuat tbeti.al.ethervere &JIIIOfned. Fil. 21WI""Ithe lin 

-po•1Uon ot the ca~c.!ln ""'de in 1 eeriea ot hauls on &or Ground 

t-r ent eU•~Lauu por rtandoi.Td hlul, th• ,...tor or 1callo~ i n 

eaeb"~\tc~\",.,~1~ dit<lct a ueure ot it• rdathe llt renc\h i n 

thutchf;blAf'Opll&t.ion. Thec,..arcialcatebpol.rgonaare .. eb 

buO>d. on • luga ruol>er ct .-.,.,/:;::nt~1:r:,ry,t ~.rt.:o:n ':.,',bbecdateb 

!or l9SO, eotho.ttbue .. rbatakenuaccuraterepr11entatlone ot 

t heaiu ·trequenqc .. pooit1ono!tbeatock , fhel9Slandl9S2 

!1g.21, ah.,.,al.owrelttlve •bundance ott.rge •in~l.auea in the 

e&tchablepopilation, butast.ro~?0-90-.and•veak4'-5S .... 

acallo~ .,.pt.ured dewn to abou•. 40 • · &lao fb"" the v..U. lai'J•r 

d1u but indieaU t.b\t beth t.ha '10-90 a, and 4S-SS-. Jiu-



-•preaent.in1949u40-60-. sullopto,lnd in ad<lit1onthat 

tlle1944raaT-el.au.,.,repreunt.edbJ'Iw..,...aodeet 6o-8o- • 

.t ren&tllo!tlle ,....•atu-cleuin l.at.eryurs, it-stbe 

conc1udedthatitwuweakerthantlle191.5or191.6claueaerd 

Tbe 19~1 ,._ercia1 .,.pln allow tl':e 191.5 anc! 1946 

year-cl&uu preunt. in to.ei!UIIbel'e . Th•1945 yeu-cl&eawaa 

&bout •o,ual1n etl"e~lltothe ol.d ec&llopto , but the 1946clau 

wu near~ threet1meelltrongerthantlleolder ecalloptodespite 

to be ca~uredvitlltlle fulle!rtchnc:y or ,_,ere1aldn!!l. 

Th•l947r .. r....,leu wuiliopreur.tne wMI<code . r .... tt.e 

19~1 -llaull catchu, tlle191.6 rear-c:Uu hnentohf.ttebeen 

nry llllch et.ro"''!;er tMII wu the 191.5 elan in 1950. The 191.5 el.au 

et.illappeare u a tt-r ol"\llllode !...,. 95-lOO, ancl the 191.7 rur-cl.au 

h abo st rol"\11~ r.prennted dtllough it n• IIC>t r.t tul~ ca.tchabh 

ohowethatthel945rcar-elau whichahou1dbe about90-100- . 

et.illlboutequalinat:"<:n«thtoM(1onee1n-elauorolder 

&nlMll. It it onrl!hade..,ed br th• l.a111•r 191.6 eb.ae, llbich h 



•iUl d.ht.inct rroa the ucept.iondl;,. 1tro"« 1947 ,...r.cl.-.u. 

The-ll•Hieatchtroathh:r.,.rtt.oov.t.blott.h•l'11.7;,. .. r-clt.tl 

wtcc.plettl)'doa1M11t.inthep:Jp>lat1on, Hawenr, onl)'onetow 

""' •4• vith thh -u •HI drec ao that the rel.-.the •tren,th 

catch. Anillport.nt.hatureorthel'1S2e~plnht.hecollp].et.e 

leckot...,.1nd.lcat.ioaott.Ml'11.!7"&r·cl.Anu, 

The 1Up].e1 repruent.eo1 in tic. :n '" dl t&bn 

troa Bllo:y Orowd vtdch hal befll Ul-"'. to Ullllt.rat.e rdtt.i .. ;rear-­

cl.-.n•trt!I(Uibecau .. itiet.he.o•thMrll)'!hhedbed,lll'ldlll 

the !hhe>7 thin'" nuctuttlonl on othtr ll"ttll , H-Yer, ttl!. J, 

vhlch pnt t.M Pf!lr<:•nttc- d .. ...d.i•t.r ibution ot •eallopt on • n-.r 

otbedt 1htrw8t.hlt tiaUar •troncrear7cllt"''"' appo•rincon•ll 

th••callopll"ttn ... pled. ~&oad.Conulrnlluo:yllroomd,tbt:y 

hlntlNad;reat.redtht catchable p:~p>latlonlnccntldenbhnua.Jrt. 

s-11 •HI eatc~ ROW" Grotltld. ind.icat.fl that. u..,. ,,... pl"nent in 

•trm,th thtNI n .... u, alt.hout;h ortahoNI tctllopt •wnr to be 

tlower IJ'OWil!«, ao that t.hil r ecruit.,nt h dc.ert.o t!!ect tM 

therehnbeenonl¥••111htlncreueotsMlltealloptinthe 

_.rcialcttcb,~1tonwit.h l950catchelb)'taalllftd~ 

•M in Shelburne Con •howl that. thi• •ll&J>t lnere• " 1• lncUca· 

u ... or •tl"'lll ptr--cu.n~• Wich '"' ttlll too ••11 to be full:J' . 



The rel.etin otren&tll t otthuere·c:ent :r .. r -cl.euu 

~be ccapo.r..;l vltll th • I Ttr&g• t•pert tur .. It the tat. tl1 '"7 "'" 

~pe.vn..;l , J.yerq t vthrt•per•tureld.uringStJt.ombu, October t nd. 

Nov.b.r vtre 1u• than 9°C, !'r<a 1940 to 1942 &nd. onl:r 9.5°C. in 

1943, • ndno:r .. r-clantor1943 1~n 1ntll&-llaeob ..,.pltt 

ot t l.jj, 21, Kovevtr,191J.,v1tht•per•turuot9 , s<'C . , aP!)ITtnt~ 

prod.uc..;! e wMk:r .. r-clau llhlch~~&lpruerrtintht1949MIIplea. 

la .1945 anr,oa•t•peraturewn .t.ill9.8°C,and. l .tl'Ol'\l!er"'tot 

aeallope wu prod.uc..;l. ln 1946, w.U.b~ ::;J~"u.rt > ot 10,20(;, the 

tat appean to han beenhiglll:r succnatu1e.nd.in 1947, ananr aa• 

t.::~pen.tureot10 . s<>c. •• ... to han(rOduced.ontofthtiK!at 

filltlw'Nto9,0"C.an<lno1948:r,.r-cla .. hu ~t bunn-

prtunt.ed.in •"l"cfth• c<~~:~~ercW oroaal.l~>tahutehu . It 
1ppeer1 t hat thh7Ml'-cl.t.u ___ ,... ___ h nr:r 

YM k. Thilccape.rbonth""'td.irect~th.tthe ..tren&th o f :r-r-

The....,. c:orru p:md.UIC:I b..t.wunr• r - clatt strength 

illdl.,.tKthat tullopereprnentincth• 1928to19)1or19J2:rMr­

cl.t.na•ven plt at11'v.111h1lt tbel9J)to1934 :r•ar-claueevere 

ocarc• ,ccrrupond.ingrupectinlJ' vithtbe hight •pereture:r••o.r• 

ot192!1to19)2ancltlte 1...,t•pereture:reareotl9JJ •II<I l9J4, 



tuuabotrt.th•...,.•...,torl931.wh1c:h didnotproduce a .tro<W 

forl935htool.,.. , 

the wcc•u of teta of ecallope b d tpmdent 11pon th t intluence 

bwat point ll<lOIItinthe r • rt..,ofPTe'fiO\IIRQdht , a<:.t1nu.t1-

aurrtnl of pela.Bic a,..,.. 1t t.port. ant , whH•:r.t othere baUtn 

th.o.t'o«.hartiaport.ant. . tber efore, baforat he•od•ofact.tonof 

t•porat..raon•Wlopabuadancecanbadtt•notnod1thn•c••NI'7 

6,fh•T!ooeoC S;a.lJopSp!IIDiw 

Shttord(l909 )rep:>rhdtllat:f.~ 

nlis•r lana•-.., ba found ill th• wahrt of tha Maritilou fi'CII 



(1936) indie&h til& in th aluo.ll"" -hr or .\nn&polb Buln 
(lftJ') 

opo.....W.MJ be&in inaidJlll;r. Drw"vorki"'! with ocallo~ orr 

tllo c-to!ll.ain• ,toundthatocalloJ»&ro 1onoro.l.lTloto 

opO"nero an<1 did -. oboorYO anr t.porhnt opo.vning wrt.ll an. or 

Aquot201nl90l. 

&.,..,.on.ooa(l9)6)ondWolll>(l9S0)ha,.o ll>ownthat 

lp1Vn11\111n tb o doopwohro!thollqo!~in l934 ondl9J5 

tookpl.aco lnAD«UIFt. li'obb!aundthatontboC<NIIFtotKo.lnoin 

191,8UocCUM"IC!inlatoAtllllotlndN.rl;rSopt-...1hovritor 

hoa raund o !.woc.allopoonGoorsus.nJ<thatbadohrtld t o 

lpiVI> 11 ... ,.l,,. u JwH 15 and hao oiaiat-l;r ! 011nd an occaoional 

IJIIovninsoro~wnKiocallopinthollqo!FU~inllid ,.,.,.. 

!OUIII! that in 1949, 19SO and 1952 tho uin opo.llllil!lin tho Bq ot 

h.nd;roeeurrocldnrin!l:tbolattft'po.rt.o!AII&Uot•nd~l;rSopt...Wr. 

OrtAtllllot 24,19491oulloJ»111thoiiiJ'o!i'un<t;r voro 

l'llllJ' .. tlll"l l ndaw-uld,....4;rtoopovn,butll<&ai,.tionottbo 

cona<a ind.icatld t4 r-ot tb• bad dono ao. llo ..,,.. ob11l"'l'lt.l~no 

wore M<lo UJII.llAquot 27 bo ... un or oto..,. vMLbor, but ontbot 

dah~natlonotalarso,..b<or ot~~:onadoiOhovldoli&ht.l;ro....­

SOporcont . or!-..lnandJ>~StundorSOJ»re..to! .... t .. von 

.,.plolt.olJ'opurnod. s,. :;•pt•b<orl),ab<lolt75porcento!tho 
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•oallopswer-cac.plft.ely • pa.wned. TbhauddeninitU.tionof 

• pavningcoll\cidedwit.ht.he cccurrene t ctt.heflrtt. tpring tid.,. 

oft.beve.,. v.hr sea100n(2? root .. plltude et st . John l!.t.rlxnr, 

ll.B.). llct- po r•t.urereeordawereobt.dned. 

Inl950•1l"llopointhea..,.ofFundT • I • inaho.,.d 

thefir~~t. •ignect•pa.vning!ollowingthef'ull2?foottiduon 

.l.ll&'llt'Z7, CollntaonSept.oal>er6andS.P,oal>er8•11oDWedb«.wH n 

43 ""c! 50 percent or both ule• •nd r.u .. had ct~~plft.dJ' apa.wn.cl. 

o.nd~S.P,.borl8onlJ'oneullllpUtn-.isc•llopwutouul1noYer 

lOOexu.in..t. Since wr.t r.rtemporr.ture hadbn n atl0 . 8°C . tro. 

tcptobott <ll dnce at hast .l.uguat l8and wu J the aaaeinnrlJ' 

temptrature chi.!'J&tdurir~~~l&h A118ultorinSept.•bn, 

l952wh•nthe writera&d• e .OOrttripto01&byon.l.u(ustl9to!ind 

out if apa.vnin& h~d followed tht 27 toot. tidu whieh oceurr•d the 

tlntwn k i.n.I.U&Uit. . l tvn toundthl.t 3o:Cottht • eallo))llhad. 

c,.pl•t.lT epewned and nearlJ' r.ll t.ht ,._11\der ah""d al.&n• of 

lop beda told hia thl.t 1f he hac! wanted to "" the • u llopo •pUniDC 

he should han .,,.,twovH b earllerwb•n•laoat ii.l.l ecallopo 

.l.airthdi ng .. (l928 ) r epcrt.d a lunarperiodicity 

inlpowniQgi.nthe Quee"•callop, ~~.otthe 



r11. 22 Corrtol.o.Uon~hHnn~t1Ya abun4a.JI. ... ot\bio • callop • tocl<.o aD4 
:rwl.fliD& •"na&hmpara.tUN• tcrtllraendhoiii>UhJlOI'i<>d••ix 
yu.r• FrnicuolT. 



•lw>N-pu1od.ic1t,.• in•P"nit«•ur.portedbr' Tarc(l94l)!er 

~asiEa ott th lde of ll&n, A la11:• n•• r or aiaU&r 

caaaaofH#t1ona!l1pebctveen o~l<Tiirt:inMJ'1ne ...U.h and 

t1dalorl=qcleouara portl<lby(orriqj;a (l947 ).1!.,.,e .. r, 

I~:>to(l95l,l9~2)couldtindnocorul&tiont..tv .. nor-vnlns iatbo 

JaP..,. .. scall<>~~.!ILl:!ll2!1lWoand tidal cycle• and conclu<ll<l 

tllot oi)IMniQK•U 1ndutl<lbr a .udd&nt•prntoHrhao!about 

o ,SOC,at.ov.acrit1cal t •perat or eot9.00C. Tba aC&n!.rob­

••""'U onaaad• intbtBI:rotJI'u.nd;;r -..p•ot. t bl.t epD'ftir«tllaH 

•"iJ'b.r&l.&tldto tid&le,.clu andilnot relat&d !.o1Utfcll&tt&U 

~thaoaoboerntioneit .appeua thatocallop 

lpPniQK iathaS.,.offw>d;r uouall3' oceu ... lt.teiothe .-r, 

r ........ J..7...,urttoMr J..7Sa)t.-.b11',that1tdolsD<Jtappearto 

x .... r-eMuua!ll!T .. P'nt.uu 

Fit.W&nd.Bth.,.,thl-rticl&r.l.o!c!'rult.­

t1on bll.vMnabll..-r.caortcall opeand&l&riu o!a"l""l!:IIO! 

•ahrt•pere.t~>re• &ix71U'Ipr'&'l'i..,ll;r. l t ah..,.t tl\att.b<l 

coafti'ci&nl.ofcorHlationbl\•e., &bu~&andanrq;a v&tll' 



tonperatur.torJulJ', AU«U•t, MdS.pt-..rian..,.low (O.)O)), 

1ahi&hl1' (0.542)forthlthrH.,..thporlodA~t -Oetol>flr , and 

hata~{0,6o8)1fner&A"'h&P~r&tur.afor5epte.ber-

t\IN &Tal"'ppf&r& eonaidartdalthO\I,Ihtbecor rdationowitbtwo.,tlth 

te-.poretu ... anr~a& ... lCIW'IIrbeceuae ti•otopo.vnin.!:_,. .. , ..,.b,. 

Octobarand Ko.-..ber aix,....rprarlonl.7hpraetieally..,ro . 

b11t tor Au~~ andS.ptnl>er h 0,)71andl forllept•berandOotol>e r 11 

0.~)7 • n.&ea .,.,ulh c1Mrl.7 indicate that condition& tollowin,; 

~n~c:cautul:rear-el.aasuoraeallGpethanconditl<moprerlouatospo.wnirll!. 

F~thialt ..,.be1nC.rradtbattottol eg:product1<mtaotHttl• 

d&nlfieanceindah~tl•• •bundan.:.oracallopooandthat 

lurrlnlottba pel"&icl&l"'lf.&iaor,v.athoport.ao.:. . u ... -.tna 

to l>eabownhowt&IIJl&r&tu ... .ayillnuence aurrl'ralGt pelo.siolanaa 

and tha d .. Gtpar-clannof Disbyocallopa, 

8.Rdat1Grl&hipbet-anTe!!jpioratu ... andSurrl'r!lGt 

Scallop LA""'· 

A mmber Gt laboratol'7 GbHI"'If.ti""• h.o.n · be.....---de 



'olhlehal>cNU..stn..-alpo.thmof tnn\tofthee&rlJ'Ufehht.oryand 

Drorw (l906)dncr1bt4otapoiltU:•dnelo~to! 

thtpanteealloplano.e.Heobtainedo. larp..-r otrert.tl!nd. 

oeaUopotJrt..otht bott.c.ofad.ory, He•u ..,ceeo,fultn ..... rirll 

U:•tonllt•rl....,u>lhteh,..•btoodalin fortind.<O;r-. Accord!nt 

to hh ot>HrntiOIU the tert.ilhed. eu • utt.led to tte bottoa of hil 

contat"'r ~r1 Hp.>tatton wu tllitlat.d iD len tban an hour, 

Gatt....,lu ...,,.. t o.....t in 12 to l.4 ho\are, o.ctintr rvU.int t .... cl\o. 

llhornt.a l8to20houraandnlisenin )O IIourt. Upon!o,..tton 

trod>o.,.,.,reoand"Urr twiaacth't lJ' upinto t hewater . AcDOr­

~tohia,the ... llcer• •wtaabcNtuUnlr t~th•,..t..r ,,, 

bort.eaehiDdirid.ualoccui.,....llT retro.chth n l,..betw ... nthon.l<wea 

o! ita lhal), eloHaito tMll&nd tlOWlJ'IItUee toth• botu..t, 

'nl1o1eat.>etal..-o.rothecuewhenenrthoan1-.lhd.i&tur~,ao 

b7 juri~~& the d.llh • , • or wh• o the ani•l run• into &rQ"U!itlfl or h 

n111 iAt.o bro.nother aru.-1,• (I"'~• S8), 'ft.• editera dhd arter 

ebout tln dare, DJ'., ...,J7PDMI, o! otarntt,.,. It h IIDfortunate 

that u.e ... ,..., no ... ccr<l• or the t-p!lraturtt at whicb t h lanu 

,..,..kept. 

st ...... - (19)6) H&J'td am.btrot acallopllrn~ 



t....,bopbar. '""''• hit obllrfttiaao abo. 1'11"7 elMrly tlult U.pen­

tllrMMTlnfhceothon\lotdo'ni.op.ctN>d.u-Thal ott.luo 

larw.o. h t01111d tlult d 2.:zoc. ~o Hnlo~eat toot placo N>d 

that at about ~"'C. actin t.n>cboplool'M an 11.ot fo..-.4 lll).tll tho 

6U> ead '1U. do.7" after f..-tUl .. tiaa . D.nlopoct N>d llll"TiTal et 

t.bil t.pel'lblr. .u lo.. ibout ))II of tbe -c&~~ bad. Moo.e t.n>cbopbo..,.. 

br tlul o ... eatb dqtut tbt ...... ,.,....,..,rtaJ.u.y U'tlr Uuot. 

ltlO'C.l2Softbefe.rtUI.&od"'&llbad'-"'-tn>ehopbo..,..t.atb"' 

.. t tao. lt l~ . !PC. trochopba..,.. ,. .. , fo.,.od br the ucaa<1 doQ' 

(aotually after 4) bonn) bl!.t aal7 1."/:C of tilt ttrtUbiO<l tiP bo• 

_,t.....,llopllo....,andtht'"'"'" iTodaalyabolltaae.S.,.. Itlt 

olMr froooth .. e~erw.tlaaotbo.tnt.ofd ... olo~eat,perceataro 

of tiP d, ... IL>Pinl1 and. lcrth ot .,.....1ft!. of trod>opborN,.. 

onhal!o.,bJlnor .... tn~te.pentu .... ,.ptoobolltlO.aoc. ilion 

thto,etl,.C,,..hofdo'nlo~t .. ..,...,..pidbottlllrTinlpoor. 

dtr.ct ttftct aa tht llll:r'Ti'Nl ot t<~&Uop hnlot to, ot t .... t, U.. 

troell.opllor. l~t. Jlcmonr, IOOOZ"dinl to St ... CIOD'I r.ulto, the 

YU"i&ti<:o>l Ia ... ntTal bet .. .., ~.O"C . N>d 10.0*1::. nre 11.ot mot. It 

•- W1l1bl7, tber.ton, tlult tht otrtkinc ~ .. 1n 711..-.olau 



o1onh 1n&S"""""'twiththe rindiJI&"o r otheril\n&tirat.oro 

tllr'I!OI\.OU.,...,1n1Mybe I to indinctetrectonthe lenl'!th of the 

pota&ie J.a,..,.,l atal'!ea, '!1'.e NY1"" or the lit.- rat~..., ohowed that 

heayYlo .. eoofoyoter la rY&ea...,uaually attr ibuhdtothe aetloll& 

that te~~~perature M a adecided e t t eetonthe "'teorurlydenlop-

ot~eo. lcwh"'P!r&tureo, then, .... t P"'lOI\I'!tl).e petapelarYIIl 

lila, .. t lfhieh tt ... Drew tOYn::l the• to be aetiVfiJ.r owi.W.~ about 

tnthe...,.t.er, andliiUat ir>o reue th•len&tho! their nroour• to 

plankton feedera &nd to dhporul by water eurra~ta. 

ar.d Johnoon (19)7) han deaerib$<1 th~ predo.-l.M nt eircubtion of 

.... wuin theB&yotFur><lr. The re haeu~ntintotMBt.yon thoo 

&llOUttl""alolll!!theii...-Prun&wickahore , In • o.., yeauthia 

e.l.roulati01\1a cloud &n::Id.,atvhoU,.withinthe B&J', &ftliinott.er 

ruuha~stvhoU,.iz:IU\doutoftheB&y , n.eoute1de '4tars 

tro•theG\lUotY.aineandScottan:>r.eltvhichare udlAl>l& 

waterinthe&ya...eprineipo.tt,aretleetionofthe--..ntot 

irra.d.iat1on or the .ourtac ~ , a nd o! the reaultafl.t ifl.hrpl.ay of 
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It, onth•otherhand, thecirculationhopoon, t.hewa.-..dwr.tace 

watera will be c:arTied away and t~ .• anra11e t .. peratun ot the water 

•nwillbel.,..., 'nlath, hi.Citn.poratureoretlect a cloaedcircu-

Tbepo.rtth&tauchcirculationandt.a•poratureoordi-

cluauot acallopo h obTioul , !lotcnlyrlUwa ... waterahaoten 

thethm~cutortlle•tobesnptawaybytherap:l.<itidaltlow,but 

dUut1onotthelan .. int.hewef.erho:ont1nedtothe Baycirc\11&-

tion, incrau!J>&thechancuthatthey .. ,. .. ttlecmthebeda. ca 

thaotllerhand,eol.dwatenn<lueetherateotdenlo~totthe 

larTu and .... al100 in:UcAtl ... ol an open circulation, Thia •an• 

t hat at l.,...t .. poora turoothepoolasic atr.&n poouht tora l on&ti• 

andtobeloottothepop.&lattcn. Iteanonlybeeoncludedthat 

thia co.bined actionot ... ater drc>.aatiOfl&r>dteOiperature httt. 

..,chan.i .. rupcmdbletor avcceaaotr-• r -olauuo! tc:allopoo, 

atld!orthe eorrdatlonbet"eentl\lct\l&tion•inabomdancean<1 
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C.o:JtCLUSJOIS 

tluct uation.oi.llneraseou.,..lc&tcllpor boat 

catchable population, and deenu•• when the atocl<a are. m•poMd of 

oldac:allopoandreerul.t .. nth'loalr, Abun::lance andtho.t.re~h 

a"rast,..terteo:peraturu dur in&thti ... vl'.mtJ>ayoar-cluau&J'e 

pouent tnU.ewatarupol,Pchrna. Thh illdicatu U.attha 

1nnuence or to-"tura ell the eumnl or the ptl&Cic larTu h or 

po!Mry illport.anca in dat....U.inc )'<Oar-eleu auccu a , It Ia lcnovll 

that low t .. pon~I!I'U rthrd pol&liC larrd denlopoo!lt and are d.c 

1ncli cati•• of period• cf a:r .. tut uchant• of a..y of Fwdy ... tar 

w1thotherwat.r-aaea,wh1lah1&htu.ponturuapoedpela«ic 

larnl denlo~nt and are indicatin or a ~loud FundJ' c1rCIIlatioll. 

ti••ofco.>dtttonavhtchin<:ruaatheopporturutytortha larnet.o 

.. ttleonthe~=&rentbeda , 
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Gnat tluctuA~iono iA tot..slltndlq• han eho.rac­

hrhed.tho oeaUopfhhe1'7 11ltho DlrbJneao!the Bayer F\ir>Ciy 

dn<:ott bopn iJ\1920. l.o.l'IC!i"&I"'H hlsh dW"iq the 1927-28, 

1936-J?, 1941-42, &n:!l945-46wlnhrfhbf11«ouoono,vuolow 

in the 111tenenlq porlodo , &n:! ""'" b"n low otnee 1946 . 

Fluctuttono1nt<>tal1..,dln&•corrupondclo••l:r 

with ch.onjtu inc•tohby ncb boat, incliutiqthat ehant;uln 

the~roroeallopouoil.abl e ar.prt..rilynopondblo!orth ... 

krlyfluetuat1<>noi11totollandU«onro accoooponied 

h)'eh&n&oo111tioll10!1:•thodo, u.dMyhanbeonpo.rtlyproducodby 

them, H01<11n~r, tluctuatlcnoant:nohrthancanbo •ceounted. ror 

hythoillfluel'lceo!theoe t&cton, andho.Y<O pon1otedaine•l9)11 

vhenthelut .. jcreharli;U "oro •doln rtohin,!atthodo. 

Withlnan;y""" oeuon,.ath.orh...,apono1b1e ror 

.uch ot the nriation in catch, but an anrqo ouooc&l 25• decreue 

It 1o concluded that obul><la.neo chan!!"oa no prt•rily 

reopocdble for nuctuaU~n• in catoh por boat &n:! in total lordblf!•• 



SnerU ci.Hhr<mt •thod.o f e r auudn,o: the abu:lcl.t.llc~ 

ofth~otoelu....,deotl'ibecl. aMdileuned,vb.chan&eeinco.oerciaJ. 

utche~, opeci&l • cenOUJi~thhin,o:• techniqueo coltlinod vith ~ 

tuUt.cd.te...U..e!ticienc:rot ! hhiiQ! I"U', 8\lb.,rine pl\cto­

u • phic .urve:ro, aDd • prdilliRUT tau1fll: FOP'-· Al>und.ance 

uti.uteof...,•thecUffo:rent•tM<Iaecrr .. pcr>:l. 'f'botruulh•halr 

tllat abundAnce -• hi&b 11\ 19)6, 1944 Mel. 194S, and h prooentlr in~ 

creuin&,ondti!AtahundotJoe"""l""juotproviouo tol936,inl939 

and 1'!40, .....t fN1fll946 to 19SO. 

Ablmd.Mce 1a hiflh 'olhen ot i"CTT! o iBe~c:ta .. u, npre­

unttna ot...,n,o: •i:r:-pu-old:rou- cl.Aauo, arebeiz~«reeru1ted1nt.c 

the catchable population, an<! h len< when I"'CI'IIU.•mt 11 ""11<, 

turnoi>:TMroJricrt.cthe tiiOl thatpu-cbueeenterthe 

fhho1"7 1n ..-u 1ndicati.l\jl; that abunclanco ltld )'Mr~olau otr~h 

....,dete...trlodbT""'ncl.iUon.arelat...:lto,.terh•J><tntundld'in,o: 

theeerl;rlltelliotor:ror aeallopo, 

Abul'ldlltlceo! tho iJtockaandthootnn«tho!7t>U­

clauuanecrnlat...:lwith,.ter t.emJ><tr&tllt"<o1at.lle..,..tho 

toll.....tn,o:thett .. cf opo.""in&• in<licatiJI&thatthe:r aredehr­

.tned I>T eonditiono related .t.c "&ter teiiP'!raturu at the ti• the 



t..oboobfi.IMII<.dbrwaterte•peraturu....:l bhi(hetthe te-.pera· 

turuwhici>M.nproduc.dotrory;per·ClaiHio Vatert.o~~peratureo 

analookllowntoboorelatedtotlleeir""l&tiono!BIJ'ofl'und7 

wateu. r- t~,..turu an indicatin of •ulw!f:• with outeida 

lf&hr .. ll&&whicl>•7dhperMtbepelq1clarn.e,buthi&hh-ro.­

tll!'u lraind1catinofaeloaed~dl"C\1l...t1oawld.ch-ld 

retuothelarn.ailotMrtcWtTDftM parentb.do . 

Ith.,.,cludedtbotsnate~oill.at:o.mdanceor 

the ecallopotoeko, whi ehan ro.fiacttdillthe fiohary, are the 

reoultofth•co-blnedactlonofwat.orteaperatur•andcircul&U"" 

thacatch&bl• otockod":r-ua later. llitht .. :peraturuope.-!. 

dnalo~ofth•pel.&&lalorn.a,...Swatlr.,.,.....,.h.tl\leh 

tiato"l'lt.t.btho•<>nr tJ-.epe.r lllt-•,l .. dl..a«tol\lccuotul .. to, 

otroq-parelaoou....:lllipablmdallceotthe cateba.ble&t..oCkl 

oll.parallter. 
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The wrlter ante!ull7 ackuowl.,!s .. tM •"''!~eoti<>fla 

and ca.~etruetin c:rlticiu or the vllole &ppro<~ ch ~o thh ~bl .. , 

which hne ~on ude by Dr, A, G, !lwttnan, l'l'otu•or or Zoolog, 

Un1nreitrorTororrt.o, u oupo>"rla<>ror thproparati<>flortho 

thelia, He&loo'otiab. o to a ckri<Nlodptho &ll,U.,.tionotoranal,-.to 

orthedataand1;:;'pr&o&nt&ti<>fl thethenbunorter.,!byllr.J, R, 

~,Haadorthallopo.rtant , Dr.L.Butler,Dr.F.E . J.fr7,and. 

Dr. F. P. lda, •d>aro or t b. co.dthe or the Dopo.rt.ont or Zoolou 

diract1n&thowrihr 1olf<lrk, Itil &!ui'therplo&aur<~tonpron 
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theOntuioReou rchFcundation andDepart•nt ctl!atha .. tico, 

The FOject "uorisJ.n&llyoug.st.d bJDr, J, C, 

~oct, Sader Sciant iot, Atlantic B:lolcpcal Stat1o11 or the Fhhar in 

Rnearehl!oardorC&no.da, towho• thewritario po.rii...,brlyilld•bt•d 

torhh continucuauoht.nce afl<lintoru t. llr. J. S, Ho.el'hdlor 

theB:lolo!ie&lSt.t.tionhualaocontributod•nrh•lp!'ulours••tiono,andthe 

write r rloheoto thanl<hi•o.ndottaraotthoot&trtha,..,notably 

l'.ro . RJ,lP,.Lord,lll!ohl.naooi&tedwithco•pil.&ti<>I!IOfth•1'11 Cor<lo 

or the rioherr . 
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Kr. 1!:, B. Rieh&rd&on, Mana,ll!eror thallllrit1• !'1ahD::I:ria1cnor 

llation&lS.a Pl'oducto, andofllr,Ro~rt Archer-Shu, Kanasuorthe 



lli&b:rPulri"f!Co.,llho(!n••cc .. •toth•ir"cordoortru. tiollor"J", 

and or l!r. FNd Baird or t.b• llailoo s .. and Sho" Phheriu Labor&-

to.,., Boothbay IW"bour, lie., """dlowd t.h• wrthr to otud,- hb 

oell•ctionooro-.l loco.llopo . 

Thocooporot1onorthoD1Bb:r•co.llol'rioh.r"""hu 

UJ>od.ite<!thorhldworlr,ordthoirlohruth.oo-trlbort.od .. oh 

tot1141J>].o•IOilrotho"l"l.tor N.od•rlYOdrroo1t. 

Z..Olooort1141Unhero1t:rorTon>-nto, touoiotM.•i-ntho =•• 
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