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Abatract

The cod stock state in Divisions 3M, 3NO and 3KL is studled
baged on the 1988 trawl-acoustic survey date and compared with the
data of preceding (1977-1987) surveys.

In 1988 the Flemish Cap (3M) cod stock waes below the mean long-
term level; the stock is in a depressive state so far, A declining
trend for the South Newfoundland (3NO) cod stock is observed, though
that of the Labrador (3KL) cod in 1977-1987 waa sbove the average
level,

In spring-summer 1977-1988 outside the 200~-mile zone (Dive 3KO)
the biomess of cod amounted in average to 10.8%, in Div, 3L - to
£€%.;0of the total biomsss value in the two Divieions,

Introduction

The 1988 survey was a continvation ofra long-term series of ob-~
gervations of bottom commercial fishes stock state in the NAFO Sub-
area 3, This paper 1s aimed to give characterietics of the cod
biological state and aleo to apaess their stock state in Dive 3K,
2NO, 3KL in 1988 compared to 1977-1983,

Materials and methods

Trawl surveys in 1977-1982 differed from those in 19831988 in
technique and duration of heulings (Bulatova, Chumakov,.1986). In
order to preserve the meries of observations and to obtain compa-
tible indices of cod eabundance and bibmaés the data for 1977-1982
were fitted to the 1983-1988 survey data (Bulatova et al, 1988).

In 1988 a traditional trawl survey was conducted in March by
R/V MB-1202 "Persey III" in Dive 3M0, in April-May - in Divs 3KL
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and in June = in Div, 3M, The survey was conducfed by a stratified
random survey pattern in accordance with the NAFO technique (Double
day, 1981), Average amount (in-specimens) and waighf (kg) of cod
taken by a bottom trawl per 30 minutes hauling over an area of
0.,0135 sgen,miles were taken for the indices of cod abundance and
biomass. Calculating the totsl abundance snd biomasa by Divisions
we considered only thése strata where cod were found in'catcﬁaa.

Since 1987 irawl surveys have been made together with hydro-
acoustic surveys which mllowed us to asgess the part of the cod
stock which waa distributed in pelagic layers, i.e, outside fg'the
botiom trawl zone, A shid®t: of acoustic tacks, ceoinciding with the
1988 trawl survey routé, 1s presented in Fig, 1, The palagic compo=
nent of the stock was assessed in accordance with an experimental
trawl-acoustic survey-method worked out by Memylov (1988). The in-
dices of cod sbundance and biomass in the bottom and pelagic layers
calculated according to this method were summarized to obtain the
total stock eetimates for each of the Divisione, _

A part of the cod stock distributed in epring-summer outside
the fishing zone was estimated proportionﬁlly to the areas of strata
located outside the 200-mile fishing zone. 7

Stock agsessment
Div, bl .

Prom the data of trawl surveye conducted in the. period 1977-1988
the @bundance end biomase of cod varied within the range from 10 mil=
lion to 157 million specimens and from 80,000 to 135,000 tons,’
Their maximum values were registered in 4977 and mipimum ones = in
1980, 1987 and 1988 (Table 1), During the whole period under consi-
deration the cod abundance averaged to 44.6 . 106 specimens, and the
biomasg - 31,3 « 105 tons,

According to the trawl survey results indices of éod abundance
and bicmass in 1988 were helow the mean long-term value and also
below the 1987 level, though having pompared the two trawl-acoustic
surveys we may dnnclude that in 1988 cod had predominantly pelagic
distribution and on the whole their stock was slightly larger than
that in 1987 (Table 2, Pig. 2). From the trawl acoustic survey re-
sulta the abundance of cod amounted to 150 106‘specimenn; and the

biomass waes 34 . 103 tons,
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Juvenile fish of 20-35 om long, at sge 2-3, from the 1986 and
1985 year clseses wers predominent in catches (Tablee 3, 4), Cod at
ége 4 and older amountedv%ot more that 5,4%, Recruitment to the
atock of the 1987 year class wes weakly pronounced.
‘ Practically all the cod were immature, Due te lack of mature
fish a depressive state of the Flemisgh Cap cod stock will continue,
presumably, until 1991-92 when the abundant 1986 year c¢lase raecruits
reach maturity, At present the atock state is below the ﬁiﬁgffiﬁgi_

terme.
Diva 3RO

Since 1982 the atock of cod in Diva 3NO hag begun to grow,
firat, because of fishery limitation and, second, due to good rec-
ruitment with the 1980-82 year clasaes, the abundance of which is
ebove average (Tables 5, 6, 7, 8), Abundances of the conesequent
Year clasaea miower end in 1987-88 a trend towards stock decline

wvas observed,

As the 1988 trawl survey shows the principal decline of the stock
gize hae taken place in Div, 30 wheress in Div., 3N both the sbundance

and biomasa of cod were somewhat higher compared to 1987, In total
the abundance of cod in the two Divs was at the 1987 level (55 « 10°
specimens), and their biomass was twice lower (110 » 103 tone) (Tab-
le 7).

Canadian scientiaté give an estimate of sbundance which is simi-

lar to that of ours (52 . 106 specimens), but their estimate of bio-
mass is slightly higher {180 « 103 t), besides, both estimates are
below the 1987 level.(Baird, Bishop, 1988).

Comparing the trawl-acoustic surveys dats one can see that in

1987 only 11% end in 1988 over 70% of cod were distributed in pelagic

'waters (Fig, 3, Table 2). These dats &lso show that in 1988 the fish
abundance was 3 times higher and their biomass - by 1.2 times lower
than those in 1987 (190 . 106 specimens and 260 -« ’IO3 t, raspegtive-
1y).

Thus, at equal or even higher abundance (depending on 8 tech-

nique of assessment) the biomass of cod was anyway below the 1987 le-

vel, and the eatimates of the trawl-mcoustic survey turned out to be
lower than those obiained daring the 1984-86 trawl surveys only,
In 1988 juvenile cod, “18=-32 cm long, composed the bulk of cat-
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ches in Div, 3N; s by-catch of cod over 50 cm in length did not ei:_—_‘
cede 3,8%, In Div, 30 cod of 24~35 cm long were predominant but the
portion of large fish emounted to 32% (Table 5). By their age compo-
sition the asouthern Newfoundland ecod consisted of 2-3 yaar-olds of
the 1985 and 1986 year classes (?6%),and fish at age & and'older
‘amounted to about 15% (Table 4). Judging by s number of fish of dif-
ferent ages in an average catch per tow the abundance of cod of the
1985 and 1986 year classes is lower than that of the 19680-82 year
classes (Table 8), Hence, poor recruitment together with low sbun-
dance of cod of the 1983 and 1984 year classes will resultrin some
" decline of the cod stock in Divs 3NO in the nearest future. '

Tables 9 and 10 present some data on abundance and biomass of
cod distributed outside the 200-mile zone in spring-summer during
the period 1977-1988 in Dive 3N0, The fish abundsnce outside the
fishing zone.varied congiderably accounting‘from % to 55 per cent
‘of the total cod sbundance in Divé 2R0, Their biomass was 6 103 -
37 . 10? tons or 2-33%, In 1986-88 the biomase of cod outside the
zone did not excede 5 o 105 - 10 » ‘103 tons,

Dive 2KL. ”

From the trawl survey date the cod stock in Div, 3L in 1988 was
at the 1987 level, though lower than the 1983-86 level {Tsble 1),
From the trawl-acoustic data the stock was approximetely 2 times
higher than that in 1987 and amo_unteﬁ%aa . 10® apecimens in abun-
dance and 383 + 10° tons in biomass (Table 2),

Fieh of 30-35 cm and 48-62 cm in length, at age 3 and 5-7, res-
pectively, belonging to the 1985, 1981-1983 yesr classes were predo-
minant; ' |

During the 1977-1988 period the biomass of-cod oﬁtside the 200~
mile zone averaged to €%, and their abundance - to 10% of the total
stock in Div, 3L (Tables 12, 13), From the €enadisn data (Wells et
al., 1988) an average per cent of blomass outside the zone was lower
(2,8%) 1in springs of the pericd mentioned,

In Div, 3K the cod stock was 2~-2,5 times higher in 1988 than in
1987 and approached the 1984-86 level.(Table 14). Prom the trawl-
acoustic estimate the abundance and biomass of cod were 535 « 106
spscimens and 474 . 105 t, reppectively (Table 2).

Cod distribution (mean density of their concentrations by strs-
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ts in pelagic and bottom layers) is given in Pig, 4, Pigh of 45-56 em

in length, at age 5-6 of the 1982-83 yesr clasees were predominant

in catches (Table 3, 4), During the latest 3 years the age-length

composition of cod was practically the same, Hence, we may assume

that the Labrador cod stock is rather stasble, ites eize is close to

the 1984-86 level and above the mean long-term (during 19771988

.mean abundance of cod was 253,6 ﬁOG gpecimens and their biomass

- 314,8 + 107 %), |

Coﬁcluaions

1« In 1988 the Flemish Cap cod sfock'waa ahout the 1987 level but
below the mean long-term during the 1977-1988 period, The stock
remaine in a depressive state because of & lack of mature fish,

2, A declining trend for Dive 3NO cod stocks has been observed
aince 11987 which may be explasined by lower abundance of the
1983-86 year classes compared.to fhat in 1980-82. Compared to
1987 the biomsss of cod in 1988 was twice lower though the abun-
dance was at the same level, In genefal the stock was poorer
than that in 1984-86,

3. The labrador cod stock (3KL) is rather stable, close to the
198486 level and above the mean long-term for 1977-1988.

4, In 1977-1988 the biomass of cod outeide the fishing zone in
Dive 3N0 averaged to 10.8%, that in D;v. 3L = to &% of the to-
tal blomass in Dive 380 and 3L, reapectively,
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Table 3% Length composition of cod in FAFO Subarea 3 in 1987-88, per cent

Fish ! 3K ! 3L ! 3N ! 20 ! M
Length, o™ 1997 11988 11987 11988 ! 1987 ! 1988 11987 11988 11987 11988
6~ 8 - - - +. - + 2 1 = - -
9- II - - 1 3 2 2 3 2 _3 =
I2- 14 - I 3 3. 5 -3 3 - W I
I5- 17 + 0+ 2 9 5% 18 3 9 33 B8
18- 20 I 4 4 II 22 I8 23 24 191 58
21~ 23 3 Iz 7 I4 384 28 58 6L 59 I39
24~ 26 5 II 9 I7 108 I4l 129 60 I
27- 29 4 8 10 48 I8 1I3 155 38 I76

42— 44 149 87 71 33 I3 B 23 4 32 26
45~ 47 Ies I70 94 53 I1 4 31 7 P I0
48- 50 132 206 IOV 82 8 6 30 9 16 2
5I- 53 06  I30 I03 75 8 I 36 6 14 I
54— 56 64 I09 I05 82 7 + 28 11 I 3
57~ 59 45 68 Ii< 20 4 4 33 4 - IT' 5
60- 62 31 35 69 65 52 3 I4 7 4
63- 65 23 19 5L 57 5 3 31 16 b 3
ob- 6B 12 0. 30 - 41 5 I 33 19 4 2
89— 7I . 5 3 29 25 3 + 33 I2 3 I
2= T4 6 . I I6 18 2 2 29 9 2 +
75~ 77 3 2 I3 12 2 I 25 8 2 I
78- 80 P I 12 13 I I 32 22 I I
BI~ 83 I .+ 4 7 2 - I7 9 I +
84- 86 2 I 4 5 2 2 31 I3 I +
B87- 89 I I 5 3 2 I 35 I5 + -
90- 92 + o+ 4 I I + 45 16 I +
93~ 95 1 + 2 2 I +° 36 20 I -
96- 98 - + 3 2 I I 32 21 - +
99-10CT - - 2 3 1 - 52 14 ¥ -
I02-104 - - 2 2 I I 28 23 - -
105-107 - - 3 I 2 2 3I 8 - -
I08~1I0 - - 2 I I 3 28 II + -
III-1I3 - - 2 I 1 < 1I 10 - -
114-T16 + - I I 1 3 I0 I0 - +
II7-I19 - + I I 3 3 I1 7 - -
120-I22 + - I I I I "B 4 - -
I23-1I25 - - I I 2 I 2 3 + -
I126-128 - - + - I I 2 I I - -
I29-131 T - - + - - I 4 2 - -
132-134 - - - - L- - I - .- -
135-137 - - - - + - - 2 - -
138140 - - - - - +. I I - -
No,of fish CTr
per cent IOOO 998 997 IOOO‘ I000 TI000 IC00 ICO2 IOQO- I001

No.of specS553 12005 3812 5714 3545 2580 I&8 IIS2 6076 4180
M 1 th ’
e 47,18 48,58 53,62 49,88 27,18 27.85 67.84 47,48 23,54 29,88 |
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of trawling {(0,0135 ms? ) in Dive 3NO (from trawl survey data,
: . 1977-1988)

Average amount of cod et different ages in a catch per unit area

t

1

1

1

Age’'I97’?'I978119’?9'I980'IQBI'I982'I9831LI984'

! 1 !
I985! 19861198711988
L ! !

years
I 0.3 0.2 I.5 0.I 0.5 0,8 3.I L2 3.4 0.2 0.8 I.9
2 I4.8 3.7 2.1 5.4 0.9 13.4 4.7 I7.6 I8.0 4.4 II.2 I0.I
-3 23.018.4 3.8 3.6 6.6 I0.0 I2.4 33.4 64.3 I2.4 2.1 7.2
4 13.1 I6.8 3.8 2.4 4.2 10.3 9.4 25.I 50.4 4I.,7 I.0 0.5
5 7.5 10.8 3.4 2.6 I.910.2 7.7 .I2.5 40.3 23.2 1.0 0.2
6 3.7 4.0 I.4 2,2 1.2 3.8 7.6 5,9 12,7 10.2 I.0 0.5
7 1.8 I.6 0.8 I.2 0.8 2.5 3.3 3.5 6.7 4.6 0.8 0.4
8 0.8 0.6 0.4 0.7 0.4 2.0 2.0 I.8 2.8 4,2 0.8 0.4
9 0.3 0.2 0.2 0.3 0.2 I.2 1.9 1I1.I 1I.2 2.5 0.8 0.5
I0 I oI 0,2 0.2 0,I 0,7 0,9 0.8 1I.2 I.3.0.7 0.5
II 0.1 + 0,1 0.I 0, I 0.3 0.4 0.2 0,6 0.6 0.5 0.3
I2 6 + 0I + 0.I 02 0 I 0.I 0.4 0.4 0.4 0.2
I3 + .+ + + + 0.I 4+ + 0.2 0.2 0.I 0.1
14 + = o+ o+ 4+ o+ 4+ 0dI - + 0I -
I5 + - + + +- + 0,I - + + + -
I6 + - + - + + - - + - + -
I7 - - + 0 - - - - - - - - -
18 - - - - - - - - - + - -
Average .
;ﬁg“ﬁgu 6546 56,4 17.9 18,9 17,0 55. 5 53.6 I03.3 202.3 106.0 2I.3 22.7
ling,

in number

AP

e UGS S N
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Fige1. Trawl-acoustic survey route,
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Pig. 2, Cod distribution on the Flemish Cap Bank in June 1988,
Here and hereinafter figures present cod concentration

densities expressed in average ooho-inteniity unitas ﬁy
stratai in pelagic layer (above the line) and in bottom
layer (beneath the line),
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Fig. 4, Cod distribution in Div, 3K

in May 1988
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