RESTRICTED

INTERNATIONAL COMMISSION  FOR THE NORTHWEST ATLANTIC FISHERIES

Serial No. 1874 TCNAF Res. Doc. No. 67/78

(D. c., 9)

AMOAL 777 - JUEE L0AT

Binmlr~ical data on cod Irom the summer fishery

o the north shors Strait of Jnlle Tsle

by AL T, e

4 B N A I

oy e et 2

1. Introduction

(n) Thr stock
{(b) The [iakery
7. Gollections
3. A-e Valildation
(a) Cbolith odre
{(h) Lensth digtribuwtions of small Tish
le  A7e and lenpbh Distribulions
v Mortality
4, Grouth
(a) Lge-lencth
(b} Grouth variations and possiple causos
(¢) Length-wei~ht and sirth-lensth
7. liaturity and Gpawning
b,  Summary

9 fefercnees

c2



Tolroduction

—— e

(a) The stock

A resular census of the inghore Labrador cod fishery, to
provide basic data for population studies and %o assess the effects of
of fshore fishing, was berun in 1902, Various Iishing centres on the
north shore of the Strait of Belle Isle (Fig. 1) were first visited in
1962 and gampling continued throuzh 1966,

Very little mixing of cod occurs between the norih shore of
the Strait of Belle Isle and the more northerly Labrador Coast (Templeman,
1962), The Straits cod form part. of the "West Newlfoundland" stock which
rai;es from southwestern Newfoundland, along the Newfoundland west coast,

and nossibly to the Quebec north shore, depending on season (Templeman ,

1562). USummer distribution is mainly in the northern and northeastern

Gulf of S5t, Lawrence (Divisions LR and L5), while in winter and early spring

the cod are distributed around the southwest corner of YNewf{oundland
{(Divisions LR and 3By} It is possible that a4 least two "sub~stoclks"
are presented; both wintering in the same area while separating in summer
bztueen western lewfoundland and the north shore of the Gulf,

The data presented here cover only a small part of the area
of summar distribution for a very brief period of sampling in each year,
being a by-product of.more intensive investigations along the coast of
Labrador, They are summarized to provide a preliminary description of
the hiolony of the stock and as backzround for more widespread studies

betun in 1966 (Wiles, M3, 1967a).

(b) The fishery

Th2 dnshore cod fishery is relatively small, beinz carried
ot by less than 500 men fishine from small boats mainly from June to
Sepbtember.,  Cod are taken by trap, gillnet, jigrer and longline, the
trap probably being the aincle most productive weor, thuaeh no estimates
of snnual cateh by each gear are available.

Annual catches exhibited large fluctunkions since 1957
(T"ire 2) with an overall dowmward trend, Humbers of cod Tishermen
ineraased to 106); but decreased slightly in 1965 and 1966. Cateh per

marowas varisble, but declined fram an average 17 Lonz during 19957-60
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to less than 10 tons auring 196L~66 (Fig, 2). Trends in catch per man
are comparable to-those described for Labrador by May (1967b).

Over the past 10 years variations in annual catch have
closely followed the annual variations in catch per man, These year to
year variations are probably due to a combination of varying year-class
survival and varylng availability to the inshore gears. Downward trends
in catch and catch per man may be dus to competition from the offshore

otter trawl fishery.

Collections

Details of collecltions are listed in Table 1, and location

" of areas sampled in Figure 1, Virtually all the material was taken from

the summer trap fishery during a one or two day visit each year. Several
communities were sampled in 1962 and 1963, but the material from each was

so similar that one community only was vislted from 196l onwards. Two

sauples of small cod were obtained by hook and line from the shore in years
when these were abundant. A single sample was obtained from the centre of

the Strait (Centre Bank) in October, 1962 by the research vessel Investirator

II, using an otter trawl with small-mesh codend., b d

Random samples of the commercial catches were téﬁ;n for length
measurements (fork length to the nearest cm)., From 1962-6L random sub-
samples of the measured fish were taken for otolith collections, deter-
mination of sex and maturity, and measurements of opercular girth and
whole and mubted-pilled weizhts, Otolith enllections were also made
from "catezory" samples of the smallest and largest size categories of
the measured fish (generally fish less than 35 em and greater than 60 cm
in length). During 1965 and 1966 "stratified" sub-samples of the measured

fish were taken at the rate of 20-25 per 3-cm length group. These were

examined for sex and maturity and otoliths collected,

Ar» Validation

(a) Otolith edge

Otoliths were used for aze determination and appearance of
th otolith edge (i.e. whether opaque or hyaline) was recorded for all
fi-h aped, The data were analysed for each are grouﬁ using random samples
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from 1y62-6l and stratified samples adjusted to the rendom length
distributions for 1965 and 1966.

Deposition of opaque material at the otolith edse was well
advanced during the June-July prrioed when most of ths sompling was
done (Table 2). As in Labrador, opaque material apmmars to be deposited
first in the younter Tish, but appears carlier sn tae year in the
populavion as 2 ~inle frrn dir W Lebrador (Jubaren 2) cod (May, 1567a).
Thus for the period 1502-30, 717 ol 4he nresent collechions exhibited
opaque nmaterial at the otolith edze in June-July, as opposed to 187
during the same rionths of 19566l in Subarea 2., ‘This indicates that
annual. grovth be;ins earlier each year in Division i,

By Scptember-October all the fish had either opaqgue edyes
in the otoliths or had completed deposition of opagure material and begun

to deposit the hyaline material of the next winker zone.  Using the

corvantlon of January 1 as the fish's "birthday" the narrow hyaline zone
at the edie is i-mored for determining are, 3hould this zone not be
recognized as the beginning of the next "winter" errors in age doetermina-
tiom will occur, Cod from Subarea 2 algo berrin bo form a hyaline zone
in aubwan (ilay, 1v67a).
The data were not sufficiently distributed throurhout the
rear to demonstrate conclusively the validity of the stolith method,
tut by analozy with the pattern in Subarea 2 (Hay, 196% and addition of
the evidence imiediately followinz the otolith mothod is considered
reliable, It should be noted, however, that secondary or checlk zones do
occur. Tamiliarity with the otolith pattern in the area provides the
b2st means of recornizing these,
(B) Lentth distributions of small fisb
In September, 1962 and July, 170 #mall cod were sufficlontl sy
nuierous near the shore at Red Ray (Fis., 1) te obhain samples with hook
and line, Lonoth distributions of these with assizned ares from otoliths
are showm in Figure 3, In July of 1964 the smallest fish (v=15 cm)
exhibited a single hyaline zone near the otolith edre, followed in most
by a varying amount of opaque material, In September of 1962 Y41F of the

sanple (12-19 em) exhibited a hyaline zone followed by a wide opaque zone,
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~thile tie remainder had an additional very norrow hyaline zcne at the
otolith edze, The latter was considered to represent the beginning of
the next "winter" (see above); thus both groups were regarded as are 1,
In July of 196h fish of length 17-23 cm were assirned an are of 2 from
the otoliths; those greater than 23 em in lensth an age of 3. From the
projression of modes in the lenzth distributions (Fir., 3), and the
corresvondence of age interprestations to these modes it is evident that

otolith aze interpretations are valid,

e nnd Lensth Distributions

Lengzth distributions of all fish measured (Table 1) wers
combined for each year (except the summer and autumn collections of 1962).
Corresponding aze distributions were adjusted to the number measured by

uze of aje-length keys from combined random and cate-ory samples in
1962-8l and stratified samples in 1965-66.

Ame and lenzth distributions from the summer inshore
commercial fishery and from a research vessel sample on Centre Bank in
autumn of 1962 are compared in Figure 4. The distributions are very
gimilar considering the small numbers involved and differences in gear
selectivity. The research vessel sample is likely from the'same popula-
tion as that fished inshore in swaer, the fish having moved deeper and
farther from shore as the season progressed.

Ace and length distributions from the inshore trap fishery
(Fi7, 5) are azain sgimilar from year to year, being made up largely of
very youny and small fish. Tn each year, except 1962, almost one-half
the fish in the age distributilons were age lj. In 1962 age 5 fish were
dominant. This was an anomalous situation due to the relatively great
survival of the 1957 year-claszs. In all yeara most of the fish were
less than 50 em in length. Virtually no fish older than aze 10 or
larser than 70 cm were taken, It is obvious that in this fishery, where
catches are heavily dependent on the newly recruited age-groups, the
relative suceess of the fishery will depend very greatly on fluctuations
in year-class survival., Thus increased landinzs in 1962 and 1963
(Fir. 2) vere at least partly due to better than average survival of

the 1997 year-class,
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Lstimates of total mortality were obtained from annual age
distributions (Fig. 5). It is obvious from these that old fish were
relatively less numerous in 1965-66 than in 1962-63. Catch curves for
these twc pairs of years (from combined percentage age distributions) are
shown in Figure 6, along with the catch curve for the whole period of
sampling. Values of total mortality (Z) were L6 for 1962-63, .68 for
1965-66 and .5l for the whole period. The increase in total mortality
(which is also evident as a concavity between ages 5 and 11 on the
combined curve) is likely due to increased fishing on the stock as a
whole, However it musi be pointed out that the values ziven here
probably do not represent the true population values. Availability of
cod to traps probably decreases with age since the older fish are
distributed in depths beyond the range of the gear. Thus the cateh
curveg contain a measure of availability as well as abundance, They
remain of value in deseribing the direction and magnitude of changes in
total mortality, though the .absolute values of 2 from the catch curves

may not represent the population as a whole,

Grouth
(a) Age=-length

Average length at each age was determined on an annual basis
from the adjusted age-length distributions. A plot of the combined data
(weighted averages) for the 1962-66 period is shown in Figure 7. The von
Bertalanffy growth curve shown in the figure gave a reasonable fit to the
data, though the common "levelling-off" at the older azes followed by
increased growth for the very oldest ages (May et al, 1965) was very much
in evidence (Fip. 7). Average_langths for apes 1 and 3 were artificially

hizh becavse of hook selection in the former group and trap mesh selection

in the latter,
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(b) Growth variations and possible causes

Attained sizes at each age were quite variable from year to
year. Plots of average sizes of the most abundant age-groups (Fig. 8)
reveal a general decline in averape sizes from 1962 to 196l, followed by
an increase to 1966, Wiles (M3, 1967b) has suggested that increased
growth of the oldest age groups in the Newfoundland part of Division 4R
is due to the reduction of old fish by otter trawlers since the mid-1950's.
However, there is little possibiliwy that variation in abundance is the
causative factor for the changes described here,

Lacking synoptic hydrographic data in the area, alr tempera-
tures at selected meteorological stations were examined for trends from
vyear to year., The population sampled is known to ranpge at least from
the north shore of the.Strait of Belle Isle to scuthwestern Newfoundland.
Meteorological stations at the northern, middle and southern parts of the
ran-e are located at Belle Isle, Daniels Harbour (Hewfoundland west cbast)
and Port auwr Basques (southwest coast) respectively.

Mean daily temperatures on a monthly basis were available
from publications of the Meteorological Branch, Canada Department of
Transport. These were ihe mid-points of averame daily minimum and
mzximum temperatures for the nmonth. Mean daily temperatures for each
year were estimated by averaging the monthly values, Trends in the
annual means corresponded rouchly with the trends in averagze lensths,

3ince cod in this area afe knowm to be dlatributed at the
southern extremity of their range in winter, and over the middle and
northern parts of the range in summer, the air temperature data were
revoried to give awmrages for those months in uwbich cod mizht be
expected to be under the influence of local conditions in each area,
HYern d2ily temperatures for winter (December~April) at Port anx BRasques,
and summer (Map-tlovember) at Doanidels Ilarbour and ™lle Tsle, exhibited
trerds very simjlar to those in averare size over the 1962;66 peried
(FPi=. 8).

Tompleman (M3, 1947) has showm that ﬁcah annual séa
temnnratures exhibld variations-parallel to those in the air, though of

lesaer amplitude, Thus alr temperatures provice reliable indices of the
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direction, if not the magnitude, of temperature variations in the sea,
The present comparison leaves much to be desired; in particular it should
be noted that the mean summer temperatures in each yeor cover the period
May Lo November, while the fish were collected in late June to late July.
Also the data series 1s too short to rule oul 2 coincidental pattern.
Nevertheless the comparison does provide the workine hypothesis that

growth variations in this area, and for the ranve of apes congidered,

are largcly environmentally induced.

(c) Length-weight and girth-length
vleights of whole cod, and with viscera and pills removed,

werc obtained for all fish sampled during 1962-8l, All weizhts wvere

made in the field and recorded to the nearest ounee (1 oz = 28 gl.
Weizht-length curves of the form W = kln vers Titted to the data (about
1000 observations) and are shown in TFisure 9. Plotted averages of both
whole and putted-gilled weiphts adhered closely to a logarithmic straicht
line though there was some tendency for the largest sizes to depart from
the rerression. Points above 60 cm were better fitted by regressions
employing greater exponents. Thus values of n for fish greater than 60
em in length were 3,43 for the whole weight curve (3.0l for all sizes)
and 3,37 for the gutted-gilied weight curve (2,91 for all sizes). A
similar phenomenon was described by llay (M3, 1966).

Measurements of sirth at the posterior edie of the operculunm
wore obtained from 87); fish durinm the 1962-8l period. These measurements
were oririnally made in mm using a flexible tape, and later combined into
l~cm groups, Preliminary analysis rewwaled no sex differsnces. Combined
averazes for the period are plotted in TFimure 10, A weighted straight

line fitted to the data rave the regression
G = U|56L - 0087

where 7} = opercular girth in em and L = fork lenrth to the nearest cm,
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Maturity and 3pawming

Obgervations on stare of matuvrity were made by 1ross
examination in the field of ponads of all fish sampled., For present
purposes various stages were combined as immature, pre-spawning,
spawniny and spent-recovering., Spawning was completed by virtually
21l Tish durinc the period of sampling. In June~July 977 of the
mature fish were spent-recoverins, 2% spaiming, and 1 pre-spawning., ALl
mature fish had completed spavning by October 1.

The proportion of mature fish at each 3-em length group and
gach ave were determined for the June-July collections (Fig. 11), Kales
were first mature at 3L em and age l; females at L3 cm and age 5. ALl
males were mature at 6L em and age 8; all females at 6l cm and aze 10.
Sizes and ages at 25%e50% and 75% maturity were estimated from straizht
lines fitted by eye to plots of the data on probability paper, and are

tabulated below.

Size at Maturity (cm)
P57 mature 507 mature (54 mature

Male h2.9 L5.7 u8.L
Female L7.5 L9.7 1.9
Combined Ll 7 LW7.7 50,7

Age at Maturity
753 mature 50, mature 755 mature

lale L7 Se3 5¢9
Female Sl 6.1 6.9
Combined 4.8 G | 6.7
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Sumnary

Data on cod from the north shore of the Strait of Belle Isle,
collected from the trap fishery'durinq 1962-60, are summarized. The cod
belong to the West Newfoundland stock and are <iztribynted in the northarn
and eastern Cull of 5t. Lawrence in surmer; arsund southwsstern llewfoundlarcd
in winter. The trap fishery alons the north shore of tle otrait is a
relatively minor one, and annual catches and cateh per man, thouzh variabla,
have declined over the past 10 yearas,

Size and ape distributions show thc fishery to be heavily
denendent on newly recruited year~classes, with few fish older than age 10
present in the samples, Total mortality increased over the 1962-66 period.
Growth waz variable from year to year, apparently in response to varying
hydrozraphic conditions, Length-weight and girth-length relationships are
described, Spawning was virtvally complete by June, Males matured at o

smaller size and younper age than females,
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Talle 1. CGCollections for len:th and aze,

Otolith collections

Strati- Lens~th

lear Locality Date Depth  Gear Random Category fied  Tot:d  meng,
(metres)

962 L'Anse au Loup July 1h 13 Trap 101 3N - 10 0

Red Bay July 16 13-15 Trap 100 2r - ieg 200

llenley Harbour  July 17 11-17 Trap 99 33 - L3z 500

Red Bar Jent., 29 2 Hook 61 - - 6l €1.

fentre Bank Oct, 1 5l 0.1, 122 32 - 1l 172

963 Fed Bay July 16 17 Trap 120 16 - 166 ho

L'Anse Amour July 19 7 Trap 161, - - 15, 16h

Herley Harbour July 22 15 Tran 125 30 - 1cs 500

26l Red Bay July 21-22 16 Trap 130 - - 130 130

*  TRed Bay July 22 7 Hook 25 - - 25 25

165 Red Bay June 2426 11-18 Trap - - 198 198 Lgs

66 Red Bay June 28-29 17-18 Trap - - 211 211 603

Totals 1,047 200 409 1,656 ',129

*  Special follections of Small Cod
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Table 2. Proportions of fish exhlbiting opaque matorial
at the otolith edre in June-July, 1302-66, and
either an opaque (0) or narrov hyaline (NH)
zone on 3ept. 29-Oct. 1, 1962, Values based
on less than 5 fish are not included.

Age %0 40 % WH
1 100 gl 16
2 73 - -
3 92 - -
b 80 2k 76
5 58 20 80
6 63 23 77
i L9 56 50
8 38 70 30
9 17 75 25

10 2l

11 7

12 25

13 13

A1l ages 71 1 59
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