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1"· Re~u..1ts;of :herrfn~"tagging exp~ri~~ts 'Cci~ducted' r
between 1975 and 1978 with returns from -the ~est
coast· of -Newfound1 and: "Recaptures by' year ~nd' ,

. tieW:f~undl.and sta,tJistf9~1 area~',and ICNAF ~.hisions: .
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Re~~~itme~t'09i~ES f~r .~p'r:in·9:- an~ aut~
spawni ng ,h~rr; og pf the Newfp'uridlarid' west ."

~~~s'~9 ~t~~~'~e~;~~~e~e~~V:dt;~~ '~~'~s Fortri
x

. co.~or.t .. analYs is. ~.. . ,. . .

.Bec;~i tmeni, ~!;Ii v,es f~r sp~fn9":' and'~un'n:":
~~:~~i.~~r~;;;~ ~~o~~ ~:~i~df.~~~l:n~O~~~is~n
of the .age frequency .in .landings in the fall
S.t-. John, Bay purse sein~ fishery to ti1at

'. obser ....ed in the 'total landings durl ng .\978. '..
,. ' . ./. "

·Relatiqnship'of'effor.t (In operating days)'"
to ts+ . (from cohoctanalysis) for t~e .

'Newfound,land .west toas t h~rr1 n9 stock.
A'. spri,ng~spaWn~rs.', M'''' 0.20
B. aiJturm~spawnerS M "'-0.15
C. 'autull11'spawners"M .. 0;20

'. ~i:ht.~o~~hiP 'of' CPUE (tons/~pe'r:ating .dayj"
to.S+' b~o'Dilss·,'for the Newfoundland west·
~oast herring stock. .' .

:,'/1.: spring-spa~nel's. M.. 0.20
B. autumn-s,pawners 'M "·0.20,.
C. '~utt.ilM-spa~f1~rs :M ,"':ll;15 .. " ~.

~~~'~'r~ ~g~\~'~h~~~~~~~'s~~~'~~ j.~~~~~~~ ,:~~mt~~'
',:collti'1e~ for the ~w.f.oundlan.d .west coast her.;ri.ng

s.tQck ·during the period J966-78, . '.. .
12B' _ Trend"in, 'spawningtyp,e, co~os.i ~.ion" ~f the .'

.Ne'l!foundland west toast herd n9 stock for ·the.
peril!d 1966-7.8. 2+ populaHon n~erS"ei<pres'sed
as a percentage. . ' ",'

.Y;e'ld·-p~recr~hcur.ves .fo·~ sp.rlng",· and,a~t·uD).·
spall'1i 9 Ilerring from ,the ~wfQundl.and,w·est coast

~~r~1~ :~::::r~~n~? ..:de~i~~~ion::f the,fo.,~.~ level' ,:

'l'~
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_,,:~ The Atlantic: iierr1h~'..~haren~us ..~ar~9us. o~curs.. throu~h~ut

the north "Atlant,ic from"as fa:r south as_·Cap~·Hattera~'.i.n ,the weste~>..

Atlantic a~d north .as f~r a~ Greenland ano south' a's: .f~r_ as .Gibraltar

1,0 .the, :~·aster~.' ~t1ant!.c ':~Le1_m a~i~c,'~'tt, ,1966 ),-", .. ~~,.rl:~g f1 Sheries''\."\

.hav~ ex; sJe,d. in. .the, western ~Ai~antic .1 on9.before Eur9pe~n..~ettlefl!ent .

. ~nd·~j~ce.tll'e1r. arr1'vai h'errinil'.h~ye. been.~xPl0rted ex~ensi:~e~y.as_ a;,.. '.: .
~9u~e.:Ot: 'fO<ld" ~~d:-liait·.{Scatt~rgOOd aitd .T~~.bO~,19~l...in. ~,eWfO~e~1 .>~
se~er~l are.as.·ha~e been ~ote~ h1~torica'11y ~,s l~ortant herr~ng. ffs~in'g

a'rea~'; par~1~~Uli!~,~Y·f?r~·un<Ba~,;nd. the B~, Of·,!s!.a.n~~ '(~emp1ema:: ~66l. ". I.·
. Herring 'catdies a lOJ1g<'~~e, W!!st' c.oas1 of ~ewfoundl~nd have bee.n

high1y'variable. J'n th~ l,~t.e 1940's. a~e.rage, ca,tcll.¢~ ·?f'lS.·ooo. ~trictODS
(mtl' were ·r~por:.ted '(Te.mp1eman; 196~:l.,· . 'fh~se, l~~' c~tc~e.s were i ~ .'

. resp~ms~ to Ilarkets created by the u~i ted Na';,io~.Relief.AssOc~a,t1o~': .

(UflRA) a-id p.rog\~ms, In the '19511's c,atches'dec'i~e~rpl.Y,a.nd.d'id·

not in~rease,~.nt.~,l t~e. late :~.~~ri'·5'~~d 'tbey ~u~ther ')\p~~.ded :i~ the.' \.

1970~s, .In~.the~·late 194~'s the'f·lsherY was c;::oncenth~d in··the B'ay of

Is,i'anas' ~nd por,t-au~.p;'rt~yare~~ :(Fi·9. ll. B~~rt ~y b,e.,c~me th~ .. '

. p'rintary fishfng 'a r:f!a. ,1 r) the 1960's·. During th'e fate ·.f960i~· 'and e~riy :

19~O'~ .t~e, ~~r~er Of, f:Sh.ing ·acti'~lty. g;.a,dua.~:lY. ;hift~~ no~th~~r:d
, concentrating in ·Hawkes.Bay in 1971 a.nd 1972 .. then shifting to St., John

\: B~ in 19?J...·.The\·f!~he~i·e~ O:f the,i:ate 1960"5 :~n;::ea.r1~ 1.970'~·were
~.rllWri·lY- .p'l.irse se;ne'· fishe~ies 'occurr,ing in 'the 1.a.~e,f/l"i and early

,Winter, Gi1i~e~ • f.isherieHjCC~'rre~: thr~ug~'o'ut '~he ye.ar b~t :U~~;l,:

rece~tlY . t'ook ori1; .~~~1.; quan,ti tie~ of fisb: . As the' abUndance of·the

. .

.'
.' j.J "
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southern Gulf o(St .

! ,.

.• 11" '
;.J.~

1972;, Pa~ons. ~973l" . .

'T~ p'rese~t stucIY was directed tqw~rds.estab1is·htn9"the·stcic;k

relat.fb_nshi'p~._~f:th,e h,~;:~~r~9:'{O~ a,lo~9 ~he,wes~' coast:·,:f,., {~
HeWf?,~dl.~"d" eXllmi ni "g~ c~'rJ-~i n b1~1og1'ca1 c~at~,cte.r:-i s t~cs 0 f ~these

'herrjng',·~.nd descrfbin,g' t~:e~,r .~pullltl01 dynllnri~s•. particul,:a~~'~ wfth, ­

regard to the'imp~..ic~tfons, concernirig the maflilgement of tt;,·'ffshe.ries~

a 'heed'for information' regarding 'tlW bf010'gy 'cf.her'ring fn this ·,,~a.. .. ~ ,,' . , "','

T~,~se: ~et"i'i'ng have been ·.eJ(amin~d .bY se:-,e~~l ,authors. (~jb~O.... 19.56;

01s.en, 1961; Hodder. 1966·), .who characterized them as. spring-spawners..

.s~~rall spa~~\!lg' 'are,as f'nC!Ud.in~ sr:'Georg~;~ ~~~.' .~or·t:a~~~~,t',Bay
and-St,. P~ul's Inlet were identified. AdditjOn~l fnfonna,tion.has been

c~i "~cted in f nves'tigatfoiis ~onduct~d ·on. th~:·S"o·u.t~·em' ,.Gu1 f, of St. .

.' La~.r~n.ce 'h~~rfng stock (Parsons and 'Hod~r. 1~71,~' .Wfnte.rs an~ .~.arso~s.

. '197,0:$ (WlnteN; ana l'ffldder'l, 1.97 es trom: th'e ~'prfn9 ~e,rring

f1'Sh~~y ,;llonhg the ~~'lI(hWe~~""oas('of'N~fO'UI1d1ilria d;c1!ned. "'To

. offse't .'~h~i r· re;~~:~a~ches ,along t'~ s·o~f.rw~s t· ~oas t;:,v~~'se1s .fr~
.' the p~rse 'se'ine "fl~e.t.i"ncreased.the area seal"Ch.ed and by "'973' they

'ha~' ~egu~. }1),,~ve into. t~e' St .. Ge'orge's" BaY- ,rea whe.re they',fou~d "

conce~trat1cins o'f: 'herr,lng, The 'ffshety' ,in' St.:. Ge'orge's 8",y eJ('p"nded

~.s 'p;e-s,pawn'i~g' conc~ntra~io~~ were' fo~nd Of'f: ~~ndY, Po"int .in, '197'5.

Si~ce"l~~5 ~,o ~io.r herri~i,·.fis.hin9 iiea.!Ons have' ~e~el~~-,d ~n.the

west coast 'With a spring'.fi;S~rY sQuth of. the f!:ly of lsj}ands anda

rat; fiSh~~ ~orth.' of,'the'Bpy of is,~,n~s. . ' .
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<J .,..h~·~nagem~n.t o:."a,·f~sti S~~ci:eS"~5'~rier~~.iy COrid.llcted on a:'
_~ basis .. ,Howeve~. many· defillitions .of what .c6ns~ttutes a stock

. e~~~,t" .~atld. _.~-1?J, d~f~.ned ," sto~l( as 'a,'Sro~p of 'or9~nnm~' S'ha~!:S1

COl'llroI'l en~1ron .t a.lid a. ~o!llllOn:gem~:.pool. Thi~ \finit19n 1'5 c10i>~~

to,the class1 a 101Q~rca' defipitfon of,a population. ,Templeljliln ..

" (196.~ con~~;ed ~~c~ to.be:~ reco9J1J;abll~\1t w~~ lOO~t 0; the;,:

fish have a simi-lar area'-occupying and mi9ratory"~ltter~~hile' Ricker,.
".' ", ~ .. -" '.' ." '.

(197.5) deff,ned _~ stock. in morersucc~ ,terms ~~ t~e.ex~lo1tab-le

biomass. As all ma.nagement schemes rehte to.partH;ular fjshetiE;s'

t"..". OIl1S-~, e.n~ompa._'_S.'... '~:11. f.i.,Sh W..hi~h~.re .. b~.i.n. '.' :~~?l?..i't.ed.. ' ..~ ".t.h.'. t.. f.~S.her~ .•
Also if the fish ~re being exploite ,in several different areas during

i~·. course of m19ra~ions all these· fi-sti r1:S ..rust' be..ma~naged jo,intly..

j. Thus thedefinit1'onofa·..stDck.fr:o.m·aman~ment:.pc;rspect"t'veeJlcolilPasses

bOtl!:the !iefinjtion of ~e,mple~n (1902) and Ricker'p~75)·..···Whl'le
, ..... '.: ..,-",:. ,.,.

Larkin's def1ntt.ion,of a .stoiO," (J9?2) woul consytute a .desirable

~.ni't for.:the n:anagement. ;f· the resC!\I,~~ :he a 'mits ,~hat g~hera1'~,y .wha't

~~ed as..~ stPC~:·'is.the')es·~.~t,.at leas a~t.ial1Y::or.. a~i·t~arY
~ecislons· '~d~ 'for hOlMrl" consi.derat.lo.ns',•. Th~' te .~to.ck,;n th1S '~tudy •.

will be. used. in th~ gl?neral·se~s~·incorpor"at1ngtile: definitions of

:Templeman (J9~~Land Ricker. (1~75) ~nd :;"s· equ.iva;ent",to a ·manageme-r.t

unit wfl1l ~ :'the· ternl pop~l ati~n 10111 ~,. be U~·~d··to' :~esc·ri R.e. s .~b~is~i ~s.- o~ .
·~he stock,wht~h haye ~-is·tinct spawning beha·vlo·u~ ~i!tlfer ;n ~hr~,"

·(;p·r1n·g-spawning and .aJJt~:.spawni~g)· ~r i~· location (St:'Geo~9l!;s Bay,

Port-a"I,l~Port BaY·, 'etC'.) ..

·I\.(··.·.··.·.n...•.\ :..
'-~



StoCKS which are'cOIIposed of mre than one p6pulation l'iave

b~en,;eier~d- toas.·~t~.Ck.-CO~Ple~es ~ri9 i.~ the '--ite~atur:e;~hese ~erms
ha:e 'be~n,u'~~d inter·ehangea:b~y., :Th~' mul t i --popul atio~ staCk. concept .

bee",n' utilf2ed fCl]: herring.on'bot~'si~~ of' th.? At~antie fcir such

.are~s,as. the•.southem'_~uli of St .. Law.-r:enee, (Winte,rs and H()l~der.; '1975;

W"re 'and'-Henri.k.s~n. 1978-)', ~ova'Seotia and George's Bank. '(Stollo et iii .•
;9'78; 'A~!J1?nY!l~l-'d.I1d r:9~p. in ~e. :~:s:t~rn ~tlan~i'e,'~an~ '1n the·.Nort~
Sea stock. {C~s~1ng' and f;1r!dger. 1966)~nd thJ,Atl';nto-Scandian .s,;O~k,

{"flnon .• 7979) 1n .the easte"! n.ol'th Atlantic." The utilization of, the

stq~k~Coll1lie~ l'~ t,he ~mal'l~st ma,nagenen~ ·area.:lndicate~ ,the de~ree'Of
diff1cultY in evaluating' 'th/:! relative eontribu't1on of each ,popul,,(ion

.\to the c~tch in a given year tJ:I:ereby p'reve~ti.ng a detailed analysis

of'the POPulf1tio.n' ~namfcs, o(~~c,h compo'~~nt ,0;' the ~oPlP.lex.' :Treat1~g
~ ~~e :ceu;.plex,.jl~ '~. un; t 'fo,r mal1~ge~nt cOhsiderayon~ r~p'r~s.ents a:"

~ons~r~at1ve approach. aimed ~'t redudn.g·~he' ~ssibHity of. over­

e~~lof.ta~·on of any Piirt1cul~r cOll1lo~nt'-. I~-woUld. '~tie~~fo~e.: be

....~xPeC.ted 't~~t'a,ny .iI!!fined. ~.to~k..'~rea:'al0ng the' w,es~,~oast, Ofb'

'. Newfou~dland.t,woUld·e".ncollllass, several populations.

. MIl'ny' te3\111qu~S have' been e~loyed' for sto1;k separatjon and. they

cim be broadl'y categorized into i~direc~ and' direct meth;ds. Stock.

separat10.n of. h~'rring,~'r'oU9h .th!,·,use of 1na1reet. ~ans. (mer~stiC.s.·

.~ riiorphometrf~s. bioc.he~c~l·cha~a~t:r1s'tiCS and parasfte~) has~

!!ener"l.1Y, not ,p'roven·-~.t,'e succeSSf.~l for ~err1ng i'~ the western,

M'l ~.nti.c" .~ri,s ti~. an'd ~~hometrf C char-"C:teriS'~i c.s of., ,va ri~us e;.:q
A~lantfche'rrjn'a stock;-, have bee:n e)(tens.i~eJY eX,amined bY,severa.l,

,......
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.a~th;rs' (tt!ss.~e~ a~d [,on.9mu1 r,. 197~; :P,,"rsons, .i9.73. 197'5) and" .have.

o~.l,Y bee'~ usef~l 1(1 tonfimJ1n'g '~lie stOCk.b~undaries. deroo~sl;,t:<ite,~

t~rough tag9Hlg ~esuits. of the southll.rn 'Gulf of St. lawre.nc~ .S:~cL

8i oc~e.~l ea1 c~a'~acte":i sties of 'herring ; in file wes tern rio~th -A~l anti c

were. exallrlned. by Ode~se Clnd Allen. (1969) but t~is method wa.s

fneff~ctfve 1~ dfsc~im'jn~t1n9 between stocks. -'Parso~s and Hodder

(l97.J)' examined herring for. th.!! preseoce ,of the I,arval nematode

. " ..
mobility in,the'herrlng-s~cks along.the we.st coas-~. Recoveries from

• the', Ii~;kes .Bay t~!l~1.n9--w~re, ~PO;i~d a~ f~r"SO~.~h- as the s:outhwest ~
l;oast o't Ne'Hfoundland; andas far:'west:as.the Gaspe COlls.t. Fish tagged·. . .
alon!l~the. ~outh~est co.a~>~ ·.(~.inte:~·, l!l75) Ioler~ r~c~piure~ primarily

in the southern Gulf.anc;l southwest·N~foundland and·also'on the west. . .
. 'CO'ilst Of Ne'¥!f,ound'a~~ as"' far north' as St. Geo'~e\s Bay. The results
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1,..·... ,,-7- ~..•.....•....•

of thO'. "p"",,', ,~, b. ,"••, m"f":'Y'\~' to tho
. " . . ,', ',"", ",-: ' . .'

na.ture of the fishery at that t11'JE~' The ftshe.ry 'was a h.19h ·V01.ume.

purse' ·sei.ne .fish.ery w!th a1.1 t~e .~atch beln'g-c.onverted",to. he.rri-n9'

meal,. .'With t'lle large f!ee~.and high vol~. a,plant could ha've

.1~~diIi9S fro~ severill areCl$ in -its -lloJ.din~ ~~ci'iiie~ at any 9.iven

ti~ In a.dd1t.ion~ the tags,were reco~red,:rom magn~ts" .in·the- me,ll

pr:ocess'ing plant.· This. leads to p.robl!'!.m;; In'~si:erta1n!;t9 ~redselY

'lil~re'a'n 1ndh:lduai"'flsh was recaptured'., .A1So<.t"he.stock in the.-, '.... .' '" .. - " . . "

southern Gul.f·of St.-..lawrence was extremely large at that time

\ .(Winier~:. :~9.;5)' ~~d w~s expeHen~~~g ~~IIl:!::el\~~nS·i':o.n .ili i:ts ~ange.
AS,the indirect t;ech.niq\les general1Y: gi"ve i~concJi.ls-jve resuits,
.' .

~ it would, appear -that taggi.ng,.experiments provide the most useful

inforn:atl'Or\' f6r 't~e' sep~r~t1o~,~f:he~,rtnQ s,tocF;1n .t(l~ ,we'stem ,Atlantic."

. 'An initial part of this 'study, -therefore', "was to cOrlduct tagging
" .' .

e)(peri~nt;' along the _\f(e."t coa~t of ·~ewfouri(nMH:i.

Once the stod:' area 'has .been ·~efint:;d,.v.iri.ous b,~ological pa'ranEters'

of the .h.err.irig occ~rr1ng·"!.ithfn t,~e' a.rea can be -0ea-SUI-~d. 1n addition.

to 'provf'ding a basis' for comparison with other 'h'e~r1ng stocks, \

. knowl e'dg~' of th'e':~i01 09f"ca1 chara~t~'ri s·ti ~~ are' essentia1 to the

. _de~e~op~nt. o{th~ po~ul~tiQn· nq~.l.S and. thei"r '-,inter:preta~ion a~i1. c~n
, 'a1so .help·explain,~hy cur:l;f!nt fishing patterns exist. These paramet~r~
.' . I '

~must b~ measured separately for the two spawning components (sPl"lng~

spawner~ and autulM-spawllers) due to the possible varlatfon/a~ed
by the difference ln thefr time of bfrth and initial growth (-Wl ters,

1975) In addltion to the two spawning cOlTflonents, thre~ spa ng sites

"

,j
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/)a;.'e 'bee"ri ·identi'fled along, the wes t ~oast Rf Newfoundland • .e.&ch o~.

~ii:h may' repr"e~e~~ a ~iscrete sP·awni~l~V~'i5t~tron. as .wa·s ~st~ht~d
, ":", '." ",' ~":~' " "

by,Wareand,Henrlksen ~1971l) for the southern GuJf of St. lawrence

: heF1ng ~t'ock-co~~i~~." 'Wher~ P'()S~'i~l.e ,th~ b,iOl~~1'ca,1 ch"araCti!r~.s".~iCS·
of each P1opuhtion shoUl~. be, e.xamin~d to ~see if· ther~ are signi fl.can,,!:

'. dl fferl;m~~s' W,I'I! ~h l;;0~1 d.: i, ~~l u~nce any .~en.er~l i ~ed '~O.Q~l US',i ¢n lIa~e, .

regar-ding'\the stock-cOJJplex and thcreforei.nfluence :tlle management

s~~ate.gy ~se.d· tQ regulate ~he ex?'.oii~t'fon ~f ,~~'f;! ·~~k:. '~. '.'---;

8'101~9fc'al 'data a~d ,com:rors:fal fisheries .data: are 'avlIilalilf:! . for. .
thts area ,since 1966' pro\<idtng a broad"data baSe for;incorp~rati.on

.' ,., I.' " ,.~,..,

",intO. analtUCal "lOO~e~_s. to. eya),ua.~ t~e ?o?~hti~n ..~~m~csof.h~r:ring

1n the west coast area. Two basic types of models have .generally been

. , . . . .
from ,th'~ ~H recent year. are",:o.q:.ared, to the historical re'1ations~f~

tQ as!=ertain the current status of. the, stoc~ ..This "model ,does 'ryot

.~quire a detatled biolo~ical dllta.base. '"._

The se~ond 'group of irodels are, the sequential ~p~l;atfon models. . .
(yi rt~al ?o?u1atipn analys"is: '(Fry, 1957) is so~times~'used'as :a" synonym)

. ~hich ~ufre data re!lar~1ng 'the remoyails-·at-age'· in, th!;! catch. ~sti~tes

o.f flshl.n.9:~'f) .and. n"atural. (~f RXl.."tality.. Va~1a'ttons ~f thls ',rnodei

have been pres~nted by Fry O~49\ 1957). G~'hn'd (1965) ,and Jones i
(l96'~'; 196~). ~ut a'll':b~:y~' been based' ;ri~r~;y on the: Baran,O;' cat~~

i
I

. --\.



a '. rate" of ..annu~l morta.ltt)'!

'. ,.' "
type models." th.is ,neth~d. WitS used to examirle ~he p~plllatiorl dyrlamlcs

. ·of. tti'i!- area :" Of~ the IOOthods ~aYai 1able' coho!'t arlalysis'was'selected

. ' .. .,
gre"test error is assochted wi.th the !lOst ni!l;ent years, but can be

c~i~bra't.~d -, wit~ 'co~ercla,l\atch-per-'lIrlit-e'ff~~t"o~ ;ffo~t data •.

A~ SUff.~ci~rlt d~t~ e·x.ist for the ....est· coast of Ne~fou~dhrld herrfrlg

'to perfonn'se"querlt1al ,PO_~lI.htiCW· arlal,Y.sis. wl)ich prO~'ides greater .'

.detail regard;"~g the p~pu"atio~.d~namitofthe stock tharl .schaef~~.

. .
~. ": nu~~r_Of\.i.~di.Vid~~,ls.,in the pop,ulal:1o'n

l '" 1nstan:taneo'us rate of total mortality

p~pe (1972")_~ile'loped'an .approximatioll to' t.h"e "method of" ~ulra'n4
"(1965) wlj..ich h~ called cOhor"t analysis,: T~'i's" liethod .~ac·ll1tate~.

~
'»: .......•.•.•..........

: ,', • _ .~, I. ~. : ':. 'l,.. -:,

, ~,.' ....,., . '. .",:.

" ',",. - : " - . .
th~' co.mput.ational procedur~s of. sequ.~nt~:al. ~op~n_,arialYSi~and"

.is::)sa~:l:~ up.Eo values of, ilt.. '~as~.,_,M, •.·O:~ and F,;~ .(.. 20:

:~e erro~. a.SSO.C,i~.ted·11th C~hort <1r/<11.Ys15 {P~pe, .lnv a'~

:re~uce(j the .further b~ck in time the'analysis progresses., ~hereby

prov~d1n9 a relieble esthiate of ,the historical 'sted pictu·~..- Th~

-'. ~or ,the analysis for its ~a_se_ of computation without ,Joss' Qf

resolution. -Once th~ current s~ck. status has:been esta.b.1ished

proj~.CtfO~s·'can t.:e 'perforrred. , These projt!ctiorls h'el p pro~i de a.l?asi~

for ~e ~sta~liShrnerlt.of ~atC:h l",el5 while permi.tting.arl .. examinatiori'~'

oi)he effect _ various' marlage'merlt options ·.wfil haye Qn 'th~ stock.

:/j.'

I
~lc.·
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-Til99in9 "ellperiment.s were cOllducted UOIl~ the·west·coast·of

NeWfo~dlalld f~m:1975: ~o 1978:. 'All:~·i·ng.tagged.we~~ob~1:lled
" from corrrrerc1al' f1shennen using 'either'purse sefnes or herring

'. , .. ' "'" '
traps;:' "lloth ge,ars 'are '';ori--,se1ec~1ve~ w'1th'. regard Fo ~i2~"',an?'

,p,:,ovide .fi~~ in excellent condi ~ion.,<' 'fj,sh .w;Te "t~ans.ferred fro!'!'

the commercia'l gear:t~'.a ho1ding.pound (1.8",lI 18' 'J!. 18') 'b~ attaching

ttil: .headropes.·together", and, dep;';ssiri'g the h';.a:drQpe~ ',such .that the

. lferr,ing could be roll,ed'from the'co~rc,1al g~ar into, .. the holding'

\
I
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('_"00 _,_ ....... ""00 .....' ."~'.~'''.f;: ,l""o' of ",to" A "woe' of $3.00 w",~id fO' '''h to,
. ri!tuJed..

•. .,J;"", """"'" '-
" ..~e~r·iI!9 s-amp'les ~ave. beef) coll ect~d"'ahh~a'lIY"from. the dl)nrner~i ..i.l

t.iS.hert.l0Cc.urrin.9' along the~o~st of, NeW~OU~dlan;d Si;':~~.- 1966. ," :

S8~"1~g w;ssp.read over the' el)tfr:e year a~'d_e'~collllassedmClst gdr'~

type~ aJd.areas.;: A~dition'~l ~~~les wer~ aJ~o',a;anable-from res~~rch.
stU~i~~.\ -rhe,umPH'n~ in~ens'HY' .va~!:ed fr~m ~··.·lPW 0.'.; sa:~les i.". .

",1966 .to ai' high, 'of l;l8:.Saq>1~S .in. 197{av:r~gfn9 37. J!amples ·p.er.}e'ar;
h·' . I -

Each sa..i_1e .~as p~m~osed ,~f ~o.~ sh CO~lect~d ~~n~?ffi.l~ .from C_Orrmerc1.~l·

~.i!nd;, .~seyc~. ge~_r:~ ..an~ e,xilmined. fresh or/:~ter..bein g , ~~z~'! f:~~
.sever~l w~eks:, .. ,.Each sMlP,lewas lI-s.~.ig~.ed.a nl.nber and ~t!,.of capt!Jre,

.location bf 'capture and .gear of' ClIPtur,e w~re ~Corde·d .

. . cOlle~ted!fOr eICh'fi.S:~'inl;luded length, w~ight.'sex. matur1;Y s'tage-',

.. :lInd 99~a!!'~,~ight.· Otoliths Were t~lI.i!n for S~S~Quent aging: ~e'. I .... '.' . .
following .definajons al!ply":

.J ..
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.-...~: ·:.·A~j.·(~~e;9.ro.~P). _~~_~E! d~'te~~~ed ~ro~··t~'e,Sd~~~t~;.':~~O~,1.th:~
wh~ C~'. had, be~n r~~v.ed ~nd plac~d i..rJ OJ. ~.epr~~Sion .1..IJ:a .p.1e_X·~~1~SS

.t~ay,and· a'd~ered' wi th _~i c~i oro-!!thane; . EilCh tray. had· sU.~fi ~i ent .

depre.ss1·ons" io ·h~1(I'.t'he;' oioll.ths for; an"en~fre'-saJlll_17'arid' ~~s .'

'labeled wfth the sal11l1e nurTt~r. All otolfths 'were'read 1.51n!i,,',,:

~.i·~~cula:r.mi ~~scopeJoii thO 1h~ ..~t~ll ~h~ -j~rs.ed i~ :80~.·eth~00_;.
. The assi"gnment 0.1- age-!I.~up and y;a~c' ~ss was. 'b~sed' o~ 'the

,', '~";~l:,9nVen~i~~~, ~r.~~o~e'd· f~:. 1I~~'~'i ng bY"::Hun~':et a1..:(:.973).~, ",; ~ 1

'~9C'll ~_nd D.ldEr were grol:lPed fogll.ther as a~e-grou~ .11+.



the west cOast oJ Newtoundland
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" Sf~-.~.gg;ng experf/lll!nts ~e~.~onducte(l along ~hl! wes~ c~·st· or.

N~fO~~)and betwee~ ;1g75 a~·lg78. The"tagging' :XP,er,1"-:~t~ ~Qye.!ed

all seal'0ns andfncluded the entire west.coast (Fig. 2)', 'A.total

Dr' '3~,.?,5~: t"a,gs we.re' ~P1f~d wf' th 8'74 tag.rec;apt.ures :b~1~~ ··~·p·o.r'ted"
(Table 1.4).,' Reca:Ptu~s were allOOst. e~clusfvelY {99,3%)' ~de ~lO'\1g ".'. '-' '. ·.t.· , , . '. . ., ~ . '.......
the west. c~~st. ·: ..[.o~r <tags were returned . from the east coast of. "

·Ke~foundland.· one froll s~~ther.n·.Nova ScOt.fa (4W) and one f~ .the~· .

~bec 'NOrth Sh~re' ·(4S). Of the 874 ~overies 638' (73%) were

reco'vered dUri~g~the year of "tagging with '216- tags (251) re~vered...... " ,

.'" : 'fn ~e fOll0w1n,g year and 20 tags (21) ,,!eo~ere"d.d~r1~9 the tlifrd~'

year of. release. 1lIe: reupt·ures. Wf"!'E' spread througllout' th~ west

cu~t a'r:ea,w1th recaptures:befng ~ported in at lent "one S~t1st1Citl

tr0' i, .ddHi;, to tho, .,:;,.: i.' wh1<'h .",...,,~"" 0'f"'_~d:' Th'''~ .
~pittem,w.is observed,both in jn1,thl rec~ver~es""(Year.·ofrelease)'

'and'swsequent recover:1es (mre than l:year of release).

, 'In co'n,iunctlcin wi ~~ the "west- coast ta'~gfngs\n' ~x~r:~iBeni was

~nduded in t~e ~Quth~fn Gulf Of ~t .. litWren~~', 'Of 3;...B.?O f.ish ~~ge,d ,

, 110ng the-"edge'; ig. 2) 1n.H4y 1976.0n1y-l".Of 179 r~citPtures·_",as.

re~o~t~d' .~ng. th~ west COitst"'O''f·-~:eWfO!Jndl.~ri~'(T;ble 18'(

.! ,
:"'\." "'J'
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~ ... ' .
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;":i. .. i ..... Fig. 2: 'Herring tagging sHet':.long the west cOast-of ~fol.fldlaDd '''roiI
1975-18" and "ti9gfng .sites in adjace(lt ,areas fl"'Oll whtd! tig ._

. ri!capt,ures were reported "fl"'Oll..the west coast'of Newfoundlan.d~_.

-' . ..t ~'. .' t "~fp~~i ,~.J¥~{1!~7~~s~~fhn. Bay·(Dec.· :-16)
3. !'o.rt-j!lU-Port (May '72) .. ".

t·~~ ~~~t:Y,~~~. ?~). sa~~ Pi. (Apr "~71..:_"
6: Hare .BaY (June '.76)', '. .'

..·;L ~~~n~~o.~orj~;·7~hl·'-.·· . \.'
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, .: ._,"';'~"''';''"~~''''''''~','' ~•.? .,,~"...: eO"d~'''d''',"',' 'c'
the e:",st..c0.tt of HeWf~dTand (Wintl!rsand M:Iom, 19~) fry:* Wh!th. .'

only 3 fe'turns hive been. reported froawestern Newfoundland (Table lel. •

~~e.,recaPtu~ wIre' from t;'~e different t~ggi'ng Sl,ies (Fig. z) _:; ....

locf'te.d 1n Notre £lame 6.)' and ""tte Ba,y: In tI!~e three·t49iJlng

uperi:~nts'~ to't~l of 15,600 t;9S wer; apPlf~d.'If~th. ~ t.1P being ,.

ret~riied. . ':.j

~He re~e~t .~gglng.'~~·ultr:jndi.~ate·,~.,fa,frl~ "mar'k~d seRm~'~o~ .

between the w~it (:oa~t 'a'f.eas . ani:! bo~h' tile. sou'tilern Gul';·of. St:"Lawre~ce

Ind:the eas~' coast. ~~ Newfo~ndhnd' The d~gre"e of ;J;~eme~t' a':ong 'the
,/" '. : ..... . . ." ..
.~~~ ~ast appea~. to be exte,nsf~e., particularly ~etwe~~ ~~e Illajor

"est coast fishing 'areas: St. George's.BaY and St-; John Bay. pue·.to··
"the '111111ti!d effort ,along ,th~ Quebec 'North Shore a,lid southe'rn labrasJor

the s:~rci,~ ?,f ntu!'ns from these-areas'shoul:l nO,t ~ lnte.rpreted to

, ~an "tha.t the herring fro. tne west cant do not .ngrtte into these

. '-Based up.on.the tag9Ing~Ful~ and the ~easonal dlstr1bu.t1~n of

• f1s.hing effo.r;t a"~a'ttern l:!f.~rgrat10n;can.be.,proP'(ised. The flshery.f~

COJmlences in the spring"Of the year-in the St. George's Bay are~.. . ., "

·."The .1ack'of ffsherh!s in III)re'northem area's and the presE:.nce~of ."

':M!rr~ng tagged i'n St~ ~Dh/BaY'af1d ~Drt.au-por,t B'lI}'indica1;es·that .

~verw~nterin9 Probab1y O~C·~·,:.s, "In the. St. Geo~ge' s 'Bay', ,'re.a, As..

. :~

\
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sprll.lt progresses

..•::?:::v::1::·~::::;:::::;"::~:::~:i::~h:;:'::;~::~:~~,.
~.·fllnet .ca.t.Ches". Wltll' th-e 'cci~pl~tiori.,o.f ~p·aWning. inshore ~atches

. . . " . "

" of spr,in9~spawners declirie 'rap; dly and is probably .'rel a.t!id· to..,

......._;:::P:::::,:(.::;::~;:::'.;:;:i::~::::~":;:: O;h:t;.;:W~;P
·.when·large"schoo~s forlll in 'the' St. John Baj"a~a,. Coinci,den.tly t.he~

.; is a~, ,incr~'as~ i'n' th8 proporti~n o'i .s~ring,s'paw·ne~s· ta:k'~n '~y' !,Ji1\nets.~1

·Searching. actjy1,iy.ln o~her areas at this' t~.hasfai1ed to, .find

conc~n'tration~ of herrin·g'. The presence'-o,f herring tagge'd, i~ o'ther

areas suggests',that t1le~e sch06.1s a're.a,·torerunner of the 'over:)o'lnte.ring'..

'ra.I,On5'. ,T~~se SChQ<i;l~ move so~'t~' during. tIl'l! ·~inter'mPnit.s
loHed again in. t~e'.sp·r1~tOf .the"year..In:th.e SL ~eorge;s Ba1'

rea'.: ':,A similal:'. n(mh~soutll,.'.mi~rati{in·.cif sp~ing~spawnij,g Il!!rr~ng ~.i~, ~
'b~;erved on tl;le east ·co_as'~. o,f riewfO-~dla'nd (Tib~ J9.56;. ~Wi~'ter,s'

·".-an·d,/tlOres. ,197?l..

'.

"... !

r-'"



ihe~' w,ould, therefore'" ,a~pear .~o be:'lI' 1~c~1.1 zi!il onsho;~-'Of.f~hore

m;)ve.m~nt :~f' a~tu~.-s·paw~·rS ,ra:.tller,..tha'~·~·.S.'~!1tll .. nor.ttiplltte~ri 'liS

pr..oPO,~~!l"ior,sprlng-spaw~e~s.·.

:: A3.,Deliileat1on of the' stocl: 'area: .

~~~. ~g~~ ng dat.lI s'hCit' t~at t~ he~rin~"occu~)i n9 aJo~g "th'~,
., west,c.oa"st of Newfoundiand are reasonably .discrete 'in thei r

dl~tributl~: On tile ~a!;iS I~f the ta.~~!n.g studi~'~~ ,i'n' conjuQctf.on

~hll i!I9di ti~nal data, 'a' Hewfo'~'ndi~nd'~est' coa~t:h'e·,:".~i~9' ~'toc'~ are/a

can:b'e esta'b,lished'which deli'~eates 'it from 'the adjacent. s~~thern:.),"

.....

.(

. .'

overwl n1;ering and befng, expl,01 te.d.1 nO, t!lesh"reas.

However, ..the:~lIggin~ data. presented here 1ndicate tha't bOth ',~

.St. ~orgelS BaY":and the Po~'t"::au-Port B~ fi~herles d~not 'eXP1Pit

.s~uther:n:Guif'~1S~. 'I'f both t~, pres~n~,arid the 1i1-S~orj!=al ,(w:lnt:rS

""'.,
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