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In ~,roduction 

Variations in [;rowth of 3ubarea 2 cod, baaed mainly on data 

from the summer inshore fishery, were described by liay (H3, 1966). The 

pr,_::.:"}nt study 8xGcnds the data scri~s by trIo dears, and examines trends 

in .~nnucl cat.ch Md. mean Rnnual a-j r temper.1.tul"l'JS in a t-;(>arch for cauGatiV'J 

fae tors. 

! 1;,1.· r' i ,'1.1 ,'111\1 T ;(d.hud 

Inr,horc m::lt<.'l'ial from 19h1.l nne' 1950 War, aVClilahle from studi''''; 

b~' j'l',rnin'; (J_~'J/)O) om" jjB.;' (1',rC;S') I"c3P8C'bivcly. FurthJl' CQllact:Lons "rom tho] 

Jul;'-i,u;;u3t fisher;l by trap and. jj.,"cr ~:crc made in 1;1::9-60 and 1962-66. 

~(2.lI'1(J!'T'l o:,olith 3a:~!Jlos ':icre used -La dolz~~:'min:: D:,/Brn..~c l,'-Jn;:th at at:e to 1961..:.. 

In 'i"JuS ,,-.'1 196,) ~o to 2;:: otolj tohs \lore collected f)'oJn"o.ch J-crn lem;th 

:-:ro'.I!) in r:tl':.dom swrl")l!~s of mna"url;d fi~Jh. AV':!r:..t,~~e 18n'"_:t.h~3 :It. 8ach :3;~':' HP.::·~ 

df:'_":r',L:Jy:~r3 ~l'o)n n::r:'!-J.en::th icrJys "llt,~ustcd to thn ntunbr.:r flL';:l:1ur'Jd. ~lalidit~# 

of l.hr:: f)·t·,o:1_iLh Mc+,llOd of arn dr:lp)·;T1.I.!.IatLnn \-Tn.:> (~~1tabli:.J)!cd b;:,' l'~,"J2r (1/.;/)7~..L). 

Lr-.:Il .(1: rl"~:1.:JI_n·{,jli·ml,--: W(5r~' of for1-: l(!rrfi,h. 

'_I r"'.1 t.rl ".r,~".:"j.n t '.;)!:,j 

Di \·.i -, ~ ., 

L1c!l'ar~<~ lovFt~s at solectecl a::e:; for 0D.Cr. ~rr~';j.r of sa.:'lplini,: in 

?i; "'\'·1~1 2.J ·~cT1ar.:tt'~J_:.' ar~ r'lot.t(~rl ir: ·'i "1.1r ','~ 1-). 7rom 19::f)-~~) 

t,il(~: 'J.:.' ~'ln (:f.ln:-;_~ :'"";-~.'3nt !,r·''!n(.:~i in <;_i 'J!ll~r oJ' t,i',(-, ;lr'_:;~.-]; '~'Irw: ;.t':'.:-~:roll!,~; 

'-i:", 1) '~'(:"'~~, in n.vOl';"t :;i-J,!; H!t:i:-: r,t,h'''~'; ,:.', r j'.:~r':·J:;C .• 
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In TU."','"isjon 2>'1 tbcl"J is It·~t10 V,'1.1',:.,"l.i,i0l1 ill si?,e at a:::;e frol'~ 

lj~~9-6'.!.. A,~cG 7, 0 and l,t.~ e::::hiblt sli:;ht up·.m,n1 tr('nr;'s over t}lis period, 

't-J';"LiJ.e a~_~'::1 G, 10 .wn 12 ohm-l rc"1:d;:ivr.!ly ::;t<,-b1'~; 0:' ;".:, l,.l.ly ll(~cllnln-: 3..'r(,)l"':I::'. 

Si:~~:J. :"01' thc-; (.lata a:3 tl. H1101'J !:there 8.1'0 no prnnounr.;c·' c~.-.. !D-:.c.:::J oye!. ... the.' 

'~''''t':q;-l. f,l] .~I."( ;" t,O'.I'~'."'!r, :-;lv }','J .i!\~r~.'I.;:;(!I'J "1'.'"':'''1:''~; ::ico,",J -in 17G~:' X".r.! l~«,. 

In ))i vi:-:iJr)l'1 2IT fn0:Jt <·l.:.:c-!-i.~I'ouJ);.; f~;Z I dbl L r! LeodlJncy to\1;':l.l'd 

ilV'l"'::,!,,'d ;:t'l()":1.;:;'J :J:i.~r; froHl 1~1~::')-{~(). Tho onl:! n()tabl(.~ r:x.cqrdjiGn is ~.:c: 12, 

in '''hi.el1 aVU1'a':8 ~.;j.'~I'J:~ dncl:ln(~ to .L,)()3, but inCl'(:!aSl~ fr(lTn 19()3-()C. 'rJ'I'.~ 

:]v'-~nl"'C3 for the ;,/oun,:"';(~3t .'J.'''':(!,') (C '.llltl 7) are r:unt"'rall:y moro variable from 

:'''0.Jl' to :1B3.r 1,h,.:m shoGO for a~;e3 vbove 7. 

In TJivj·-jJ.I'Hl 2J from 1~15~ .. -()6 thcr(~ i.s a v'.'r;/ pronounced upwQf'Cl 

trf'lvl in avcr£1 .. r,:c size for aceJ /1, :1.nd above; ~ 1033 pronl)unced upvm.rd trrjnd 

fnr ~~C3 6 ::U1d 7. A'":,e~ l--J and ~ exhibit a decline in avorwLc size from 

1;'(,o-6b, Folloe]!],l b;' an incre8.s'J to 1966. 

ro~~ i-P.le Gall~es or f,Jro·,rl~ll V:l.l'·,i n.l',j (:~!:) 

T'.JO .r~Gtor:l htl7~~ bcr:n cOI1:1idr.rr;d for I.:iJw:i r pos:;j bl~ f1ff~_\ ct on 

r.O,"l ~ro~rtl1: t,nm:1cr:J.turo n.nrl f1J:101.m t of .r~ Ghin;_~. Of the tl'TO, t8mpcn:'o:t-UTC i'1 

;"lO:;·t l_l~.r:'_:·i(":;llt +'0 .:.'f~1''1t/~ to ~~rotTt,h 'bccauGo or tho l.:v.;L of s:,'1lOptic sea 

terq:"\(~rat~.1r0, r,l:.lta. :md th0 cxtensi VrJ 3ea:::;onal !'1ov(~r:el!t:l north-BDuth, east-

1·m·' t. :mc1 from surface to 350 metres or deep"r \·,hie}) cod in this area 

und(~rtn1:e. ·."fhilc trends in ar1'!ount of fishinG ~nd annual catches are 

lrell-nC11;ablished, nny relation these may have to cod (;rm,th may be obscured 

by ~,h(" fr:tc+, that the co" porulnt-i ons of ,~uberoct 2 art} n')t "cJ.osed ll • Mixini': 

rlo.-"'~ f)c Cll l' l",',;!~',r(JC'l t1,t':: ~'T:'101e a)"?<.' frOl:1 OJ_viSlOIl"J 2n tr) JJ, 'V'"!Oll:~ this t·) 

tl~' i-"- m'J.')j)-J r,Cl"l)l:. J~(~ ThG nrD:1..'1 ."l t-rhn1c ,~.pl'CnT:J to 1)0 inhrtbited by 8. 

;'Cl"'ir):.: of ;:-'!~';l' :l'n-' or nv'~rl:ll'l"jin: poplllatJon~ 1-Il~o:ic lxlUl1c.:ui.0.8 in arl)'":!' 

.'"trJ,1 +. inc ;'.r; j:()!:, ·;cJl-(};f:lJln.r~. In s!litc 01' thr;:}o 1jI':itation .. "1, con'e12.t~1.on::; 

1x::+;~c.r:;'"! ~)"t):rt:- .'u;1 t-:-:r:,.,r;:;",,:,:'il"::'(..: or1 tJlf} ona 11':::U1c1., ,:L1ci ,")J'jnnnt of fishin-:: on 

J':j-,r othr;r, ;11.~(; c'rldeLL :1.'1 ~-!ill b'3 .s~r;n hclO~-J. 

I,:lr~l:2J!"· l'c;1e:v"'-U1JC, ~;(~.'l tnr,l!")uratul'f::J, ~.ir b:'~T'1r.er,'J.tL: rcS' havrJ: beer! 

1: ~I" :l-~ ·1"1 '1,1,~" (); r'O','I<1,' "1"1'00';" ·tTl t'hn .~("o., Tem'11orl~1' (1: ~ lr·'('7)· h"'~ .... 1,01·[(1 "'_" .'. __ J_ ~. ~ __ ,~~ __ 'J._"':>~""'. ~'~ " •• J. ,." "oJ ,_ .. !,.)" 

t}, '·"~:I· '·]:n1,·1 .'~.~.}' LI.rnu.-:r·-lf;"l· ~.: "'11: nl(~"'::' ·)r:":, "l "-:(:,'1 !.n;!:v;l"Z~.-t':1"~~; fro:; 
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surfv.r.'3 to 175 metres near St. John's (Division 3L) e:<hibit similar trends. 

Ye:o.r to year chances in sea temperatures are generally in the same 

direction as those in the air, thou~h of reduced magnitude. 

Moan annual air temperatures 1-1Ore derived for the follm·rin,; 

5 meteorolosical stations of the IJeteoroloEical Branch, Canada Department 

of Transport, covering the possible geographical ranee of the Labrador

H01-Ifounrllp.nd coel stock from north to south: 

fillsolution Island Lat. 61"35'lJ, Long. 64°39"1/, 

Hopedole Lat. 55"27'11, Long. 600 14'\f, 

Belle Isle Lat. 51"53'N, Long. 55"23''1/, 

Twilling a to Lat. 49°41'N, Long. 54°49'W, 

St. John's Lat. 117°}5',), Lon,.;, 52°44"t1. 

The JY!can MPU:Q to:;J.!1eratures ".lGre obtained b:r ave rag in:: moon monthly 

tE:!:'~=-'e~"att:rcs, ~~iV~!1 .'13 the mid-point of Illeal1 mlnlmWfl and maximum 

tOlOperatures for the month. 

Year to year variations and lone-term trends are genera.ll;,' 

sj il1Hal' at each of the 5 stations (Fig. 4). All sktions shQ;r unusually 

Harm y80.r5 in 1951, 1952, 1958, 1960 and 1966; unusually cold years in 

19~)0, 1957, 1959 and 1964. Over the whole period there is a sl:li;ht dmm

uard trend in temperatures to 1964, follm-rcd by an incr9ase in 1965 and 

19()('. 

!:eturnir4; to the data on avera.ge she at 1l,";e in each year, there 

is 301:'.e corres",onclcnce bet,reen th9 direction of' variations in mean annuo.l 

tf!f'I!,I,·ro..tUI'o nr.rl vo.riD.tion:J in averu.t';G :1:i.Z8. Tbuf.l in tlv~ "Tarm years of 1960 

and 1~)66 n:vor.'J.::jc sizes of most o.:_~e ~roup3 in nll area:; (Fi::. 1-)) shaH ~n 

increo.so fror.l tl,O proviou3 year. In tho colo ~'Do.r::; of 19:;0 and 1959 

av('ra'3C si~cs af filan~'" aee-~roups are at or nc~.r the minimum sizes for the 

per: od conoidererl. In the cold. ;;":H'.r of 1:;64 this relation does not hold 

fOJ' th8 oldor a~:o-Grol'ps, but is evident fQr age-group 6 in Division 21l 

(T':i':' ?) =c1 ar;e-:i;roups 4 and 5 in Divisi.on 2J. There i::; no correspondence 

in r,ll": +,0'"' t.rende since those in temperature are rlo;muarrl and those in 

~r( .~I:h U:J.!:.l.rd.. B4 
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Cod catches in Subarea 2 mJre at a 101-1 level to 195)1. The 

fishery 33 a Hhole rapidly increased from 1960 ."0 tb,t the 1965 catch HaG 

more than 10 times that in 1950-51 (Table 1). Virtuall~' all this incrense 

has occurrod in Division 2J, thou:h in 196) cntcheD roey" si:,nific2,ntly in 

Di visions 2G and 2H as well. Annual catch per unit effort in the offshore 

fishery increased to 1963, coincident with increased kno'"ledr;e of seasonnl 

distribution of cod. Catch per man in the innhore fishery lias reduced by 

19(/; to about half the level in 1959, coincident HUh increased fishine; 

offshore (Ea:/, 1?67b). There is thus some evidence of decline in stock 

abundanc3, Qt lCP,st for those a(;e-zroups taken in the fishery. Since most 

of the fi3hjl1(; occurs in Vi vj,sion 2J, the marJ.:ed incl'ense in avera;:;e size 

of the older u:,c-groups in this area since 1960 13 consistent Hith the 

;;roatly increased fishin'S uhich lw,s occurred OVDr the sal1le period. The 

eff"ct is les3 pronounced in iJivisjon 2II and hrrdly noticea.ble at all in 

Division 2G becallflC of lesser fishinr~ in thODe areaD and incomplete muinc; 

01' tho cod populat:ions. 

Sununar.r and Conclusions 

Variations in growth of Subarea 2 cod may be traced to effects 

of environmental (temperature) var5,ations and variations in amount of 

fishinG' Over the lYu8-66 period the former is responsi .. ble for short-term 

variations in average si.ze; the latter for lonr;-term trends. 

Any effect of temperature on "rOl.rth ;Tonld be expected to be 

c:elJr,y'CJl fa:,:, all a,;e-r;roups and for the "hole area considered. Effects of 

increased fi8hing should be most pronounced only for those areas and 

a30-~roups heO,vj,ly fished. If both factors innuenco ::;ro'.-th it is evident 

that eithor one ma,- manl: the effect of the othr:r. 1f:u-iations in temperature 

ane) "monnt of fishjnc: must be considered together in explaining growth 

chan ;cs over the period. 

In Division 2J (Fi~. 1) variations in average size due "0 
fj,shino; are minil1lal because of the small amount of fishin3 in this Division 

a11" in.,o";:'·J,r;tc m~c:ing Hit" thfl area of heavy [i,shin-: (TJivision 2J) to the 

85 



- 5 -

south. Most afle-groups exhibit relatively low or decl:lning average sizes 

in the cold years 1950, 1959 and 1964; :Increased average size :In the warm 

years 1960 and 1966. Trends in average size from 1960-66 follc);! the trends 

:In air temperatures (Fig. 4) fairly closely. 

In Division 2H (Fir;. 2) there is aga:ln a fairly good relation 

bet,/Gen trends in average size and air temperatures, but the influence of 

:lncre:>.sed fishinr~ in the neighbourin3 area (Division 2J) is also evident. 

Thu~ avorace sizes are low in the cold year 1959; increas:lng :In the warm 

ye:>.rs 1960 and 1966. There is however an overrid:lng upward trend in the 

period as a uhole so that the cold year of 196)~ produced a low avera:>e size 

only for 1l(;e-group 6. These younc; fish would not have been fully recruited 

to the fi3hery. 

The effect of the fisher~y is moat obvious in Division 2J 

Hhere ~3e-r::roups 8 and above sho,T much :Increased aver~ge si.ze since 1959 

(Firo. 3). The effect is not as obvious for 3Ge-groups 6 and 7, and the:r;e 

is no effect at aU on u3e-groups 4 and 5. These aGe-groups are partly or 

fully belou the selection range of the Gear and are thus not subject'O!d to 

tpe full fishing pressure. The trends in avera;:,e lenr;th of age-Croups 4 

Cl.l1'1 S, in particular, follow closely the trends in m"2.11 annud tCl:lperature_. 

Increased gl'oHth over the 1950-66 per:i ad is thus evident or"l~' 

for t'1ose a:os and areas .There fishing has increD~:Jed. For the remainder 

there is General correspondence betueen average sizes and mean annual air 

temperatures. A similar relation betHeen temperature and average size in n 

li';htly fished area is described by l1ay (HS, 1967). 
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~ 

Table 1. :,ubarea 2 cod. catch, 1950-65, thous:mdG 0:." metric tons. 

2} 2H 2J 211K Total 

19~0 29.7 29.7 

1951 29.5 29.5 

1952 49.4 49.4 

1953 2.0 45.4 11.9 51.h 128.5 

1?5}~ 1.7 20.0 21.7 

1955 .7 25.1 25.e 

2956 .2 3),~.1 311.3 

W;7 1.0 31.2 32.2 

1?~~e 2.5 37.7 • )-1. }.o.6 

1)159 3.G 57.0 60.0 

19(,0 .3 8.1 179.6 .2 18['.2 

1961 L~. 3 260.7 265.0 

l)C)? , 
}~.8 2;'0.3 255.2 .~ 

11'63 1.3 2.7 211.7 215.7 

196}. .4 8.4 195.0 5.9 212.7 

1965 8.4 41.4 252.3 30.6 332.7 

B8 



i 
;; 
z 

~ 

60 

~50 

- G -

---~------j 
----=---- = _~::-<;:C"' --~I! _ .-/ ___ :- ~9 --~-- ~. _ 7 

40! ! t ! I I I 
1950 '59 '60 '61 '62 '63 '64 'EllS '66 

Fi:;. 1. Trends in average len,~th at 308, Division 20, 

60 

~ 
z 

~ 
50 

...... '.-.~ ... --~ ...... - . 

70 

'" .!:!60 
% 
\; 

~ 

50 

---- ------ --------
.... -

I. ________ ---:;::. I. 
~'O 

• 
8 

~7 -- ~-==----' ...... -=--- :;::? - -----.,.r 8 ------------- --

1948 '59 '60 '61 '62 '63 '64 'Ie '66 

"'i -:;. 2. Trends in a,-era:::e len::;th ~.t 'lC';c, j)j "::1 sj on ?F • 

.... - - I~ ~ 

12 

~'4 

10 

9 

-. --<:: -- --- '" 14--_:;. ...... _,. ~ , 
..... /' ---.... -- ~ 10_>" .... __ 7 

-- 11!- -12'" -:: c::JI' _"... ...... _ 9------ ---- 6 -- ---
---- -----------

5 -------- 4 

/----
40 I '~ __ .1 .. ___ --.L _ ___ ._ I _--' 

'S3 '64 '65 '66 1948 '59 'so '61 '62 

Fi·.~.;" TrerHls in avr3rag'3 lGn~th at a~;G, DivisilJn 2J. 

89 



- 9 -

-4 ~ 1 

I " /\ 1\ 
RESOLUTION ISLAND 

/'.. A 
-6 "-

, 
-8 [ 

" 
HOPEDALE 

Oc 

L 
I 

-2 -

~ r-
'" ~-

'" 2 L 

" BELLE ISLE 

" ~ 
'" '" ~ 0-~ 

'" .. 
j 

-2 L 
6 C 

~.~ 1\ 
TWllllNGATE 

~ 
4 -

" I 
2 " L 

6 ~ f"--- ST. JOHN'S I TORBAYI 

/ ~/ \/ ~ _/ 
4 " , 

[ __ L_L , I I .. , I "J 1950 1955 1960 1965 

Fi~. )~. Mean annual air temperatures at selected stations, 1950-66. 

810 


