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Introduction

Variations in growth of 3ubarea 2 cod, based mainly on data
from the summer inshore [ishery, were described by lMay (143, 1966). The
privgant study extends the data series by two ycars, and examines trends
in annual eatch and mean annual air temperatvres in a search for causative

Fackors,

Hale-rial and Tebhod

Inshore matorial from 1940 and 1950 was available from studics
b Vlemins (1960) and ilay (1959) rospectively, PFurther collections from Lhe
Jul=insugsh Tishery by trap and jiz-er vere made in 1959=-00 and 1962-06.
Man-iom obtnlith samnles were used Lo deteormine averaje length at age to 1064,
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r

in 1960 and 1265 20 to 20 otoliths were collected from 2ach 3-cm length

syoun in random samnlas of measured fish. Average lensths at each 370 were

detoriinad Crom ace-lensth keys adiusted to the nwaber neasured. Validity
1

of 1he atolilh method ol arn dstorainabion was custablished oy oy (1557:0)

Len -ty measuremonlt wers of lorls lererth,

Greath Tearinble

ftwerare lenrths at selected aszes for each jmar of sampling in

Nivi s Do, 27 and 20 separatelr are vlotted in VS omyes 1-3.0 From 197057

ther 22 no eomsiatent breends in aibther of bhe oarcos; come aou=nronns
bt mc cmgesrocn An averat: giae while o alhers atoer s eernnnt,
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In Niwvision 2% thevs is Little wvoariniion in size at a-e Tron
150950, Ares 7, 9 and 1L exhibit slishit upsord trends over this period,
whide ases 8, 10 and 12 ghow relabively stabls or o7 iohily deciinins: ampas
31525, Vor the dabta as a whola tbere arn ne vronounce’ chan-es over tho
periody ATD noea, houroar, shoy dnereased averacs nines din 1065 and 1006,

In BDivisien 200 most e-prroups axhibib a lendency teward
incvenmed aweenry sine fran LoGo-06,  The only notablie cxennbion is ~-c 12,
in which avurase sizes deceline to 1903, but increase from L963-5%,  The
avarares for the younrest aces (G and 7) are cencrally more variable from
yrar to year thon thoae for ajes above 7,

In Tivision 2J from 1959=-045 thero i3 a vory pronounced upward

% and above; a less pronounced upward trend

trond in averase size for ares
for ames 6 and 7. Azes L, and U exhibit a decline in averase size from

1050=0l, Tollowcd by an increass to 1966,

Porvikle Causes ol Trowhbh Variaticns

1o Pactors have been considernd for bheir possible effoct on
col srouth:  temrerature and amount of fdishinm:., Of the two, temperature is
nost dLTMleaddt o relale to oroubh because of the lag). of symopbic sea
temseratore data and tﬁe extensive seasonal mowments north-south, east-
we~l and from surface to 350 metres or deeper which cod in this area
umdertale, TThile trends in amount of fishing and annual catches are
well-satablished, any relation these may have to eod prowth may be obscured
by the fact that the cod populations of ljubaren 2 ave nnt "closed". Mixing:
Ao ageny Tebumen the whole aren fram NDivisions 2% Lo 200 thoun b this i5
by oo meond corplobe,  The areoa an 2 vhole appenrs to be inhabited by a
serian of snhor ol or nvarlarpine populabions whose boundaries in area
ancd hine nroopob nell-defined,  In spite of thnse limitations, correlations
meimen crortt oamd tam,ﬂraﬁfrelon the one hand, aad awnunt of fishine on
e athor, ave ewident o5 will be aeon below.

LortZn relovant sen Lonneratures, oir temperatorec have been
voe oam o dadar of conditions in the sea. Temnlenan (173, 1967) hos shown

Froo e e 1 sy Levarerate v oot mncn apenn ) onon Lecperabore s fronm



gurface to 175 metres near St. John's (Division 3L) exhibit similar trends,
Year to year changes in sea temperatures'are generally in the same
direction as those in the air, thouzh of reduced magnituce.

Mean snnual air temperatures were derived for the following
5 meteorologicsl stations of the leteorological Branch, Canada Deﬁﬁrtment
of Transvort, covering the possibles geographical range of the Labrador-
Mewloundland cod stock from north to south:

Nesolution Island Lat. 61%35'1, Lons. 6L°39'W,

Hopedale - Lat. 55271, Long. 60°1L'W,
Belle Isle ~ Lat, 51°53tN, Long. 55°23'W,
Twillingate - Lat. L9°l1'N, Lonz. SL°L9'W,
St, John's .~ = Lat., L7°35'N, Lom;. S2°LLW,

The mean anrusl temperatures were obtained by averagin. mean monthly
termeratores, given as the mid-point of mean minimurm and maximum
temperatures for the month.

Year to year variations and long=-term trends are generally
similar at each of the 5 stations (Fig. L). ALl stztions show unusuzlly
warm years in 1951, 1952, 1958, 1960 and 1966; unusually cold y=ars in
1950, 1957, 1959 and 196, Over the whole period there is a slight down-
wvard trend in temperatures to 196, followed by an increase in 1965 and
1965,

Deturning to the data on average size at are in each year, there
is some correspondence between the direction of wvariations in mean annual
temrs rature and varistions in averame size. Thus in the warm ymars of 1960
and 1965 averare sizes of most are ~roups in all areas (Fir., 1-3) show an
increase from the precviovs year. Tn the colue ymors of 1950 and 1959
avrraze sinmes of many age-;roups are at or ncor the minimum sizes for the
period congidered, In the ecold yeer of 1lybl this relation does not hold
For the older arc-zrovps, but is evident for aze-group 6 in Division 2H
(fire 2) and age-zroups L and 5 in Division 2J. There is no correspondence
in “anv term trends since those in temperature are dowmward and those in

arctth warard. B4



Cod catches in Subarea 2 were at a low level to 165y, The
fishery a5 a whole rapidly increased from 1960 5o that the 1965 catch was
more than 10 times that in 1950-51 {Table 1). Virtually all this increase

has occurred in Division 2J, thourh in 1960 eatchesn rose significontly in

Divisions 23 and 2H as well, Annual catch per unit effort in the offghore
fishery increased to 1963, coincident with inereased knowledne of seasonal
distribution of cod. Catch per man in the inshore fishery was reduced by
1905 to about half the level in 1959, coincident with increased fishing
offshore (llay, 1967b). There is thus some evidence of decline in stock
abundance, ot least for those age-groups taken in the fishery. Since most
of the fishing cceurs in Division 2J, the marked increase in averase size
of the older aze-groups in this area since 1960 iz consistent with the
zreatly increased fishing which hes occurred over the same period, The
effvct is less pronounced in Division 201 and herdly noticeable at all in
Division 20 because of lesser fishing in these areas and incomplete mixin:h

of the cod populations,

Summary and Conclusions

Variations in growth of Subarea 2 cod may be traced to effects
of environmental (temperature) variations and variations in amount of
fishing., Over the 19L8-66 period the former is responsible for shorteterm
variations in averaze size; the latter for long-term trends.

Any effect of temperature on arowth would be expected to be
cencral for all ame-rroups and for the whole area considered, Lffecis of
increased fishing should be most pronounced only for thosc arcas and
aze-troups heavily fished, If both factors influcnce zrowth it is evident

that either one moy mask the effect of the other. Variations in temperature

and nmount of fishing must be considered together in explaining growth
chantcs over the period.

In Division 2¢ (Fig. 1) variations in average size due to
fishing are minimal because of the small amount of fishin~ in this Division
and incomrlate mining with the area of heavy fishin~ (Division 2J) to the
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south, Most age-groups exhibit relatively low or declining 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 follow the trends
in air temperatures (Fig. L) falrly closely.

In Division 2H (Fiz. 2) there is azain a fairly good relation
between trends in average size and air temperatures, but the influence of
inereased fishing in the neighbourine area (Division 2J) is also evident.
Thus averase sizes are low in the cold year 1y%5Y9; increasing in the warm
years 1960 and 1966, There is however an overriding upward trend in the
period as a whole so that the cold year of 196l produced a low average size
only for age-group 6. These young fish would not have been fully recruited
to the fiszhery.

The effect of the fishery is most obviocus in Division 2J
where ape-croups § and above show much increased aversge size since 1959
(Fiz. 3). The effect is not as obvious for age-groups 6 and 7, and there
is no effect at all on age-groups 4 and 5., These age-groups are partly or
fully below the sclection range of the gear and are thus not subjected to
the full fishine pressure, The trends in average length of spe-groups 4

and %, in narticular, follow closely the trends in mean annuzl tenperature. .

Increased growth over the 1950-66 periocd is thus evident onlr
for those azes and areas where fishing has increased. Tor the remainder
there 1is general correspondence between averase sizes and mean annual air
temperatures, A similar relation between temperature and average size in a

li~htly fished area is described by May (35, 1967).
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Table 1. O3ubarea 2 cod catch, 1550-65, thousands of metric tons.

.t} 2H 2J 2K Total
1950 29.7 29.7
1951 29.5 29.5
1952 9.4 Lo L
1953 2,0 Ls.h 11.5 514 128.5
195, 1.7 20,0 21.7
1955 7 25.1 25,6
1956 o2 3.2 3b.3
1957 1.0 31,2 32,2
1900 2.5 37.7 . L. 5
1959 3.0 57.0 50,0
1540 .3 8.1 179.6 2 18€.2
1961 b.3 260,7 265.,0
L0602 ol RS 28043 255.2
1563 1.3 2.7 211.7 215.7
1961 o S 197.0 8.9 212.7
1965 8.,/ h 252.3 30,5 332.7
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Fiz. L. Mean annual air temperatures at selected stations, 1950-66.
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