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Abstract 

The cod stock state in Divisions 3M, 3N0 and 311 is studied 

based 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 was below the mean long-

term level; the stock is in a depressive state so far. A declining 

trend for the South Newfoundland (3N0) cod stock is observed, though 

that of the Labrador (3KL) cod in 1977-1987 was above the average 

level. 

In spring-summer 1977-1988 outside the 200-mile zone (Diva 3N0) 

the biomass of cod amounted in average to 10.8%, in Div. 3L - to 

6%<of the total biomass value in the two Divisions. 

Introduction 

The 1988 survey was a continuation of a long-term aeries of ob-

servations of bottom commercial fishes stock state in the NAPO Sub-

area 3. This paper is aimed to give characteristics of the cod 

biological state and also to assess their stock state in Dive 3M, 

3N0, 3KL in 1988 compared to 1977-1988. 

Materials and methods 

Trawl surveys in 1977,1982 differed from those in 1983-1988 in 

technique and duration of haulings (Bulatova, Chumakov, 1986). In 

order to preserve the series of observations and to obtain compa-

tible indices of cod abundance and biomass the data for 1977-1982 

were fitted to the 1983-1988 survey data (Bulatova et all  1988). 

In 1988 a traditional trawl survey was conducted in March by 

R/V MB-1202 "Persey III" in Dive 3110, in April-May - in Dive 31L 



and in June or in. Div. 3M. The survey was conducted by a stratified 

random survey pattern in accordance with the NAFO technique (Double-

day, 1981). Average amount (in specimens) and weight (kg) of cod 

taken by a bottom trawl per 30 minutes hauling over an area of 

0.0135 sq.n.miles were taken for the indices of cod abundance and 

biomass. Calculating the total abundance and biomass by Divisions 

we considered only those strata where cod were found in catches. 

Since 1987 trawl surveys have been made together with hydro-

acoustic surveys which allowed us to assess the part of the cod 

stock which was distributed in pelagic layers, i.e. outside 	the 

bottom trawl zone. A sr,- of acoustic tacks, coinciding with the 

1988 trawl survey route, is presented in Fig. 1. The pelagic compo-

nent of the stock was assessed in accordance with an experimental 

trawl-acoustic survey method worked out by Mamylov (1988). The in-

dices of cod abundance and biomass in the bottom and pelagic layers 

calculated according to this method were summarized to obtain the 

total stock estimates for each of the Divisions. 

A part of the cod stock distributed in spring-summer outside 

the fishing zone was estimated proportionally to the areas of strata 

located outside the 200-mile fishing zone. 

Stock assessment 

Div, 3M 

From the data of trawl surveys conducted in the. period 1977-1988 

the abundance and biomass 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 1977 and minimum ones - in 

1980, 1987 and 1988 (Table 1). During the whole period under consi-

deration the cod abundance averaged to 44.6 • 10 6 specimens, and the 

biomass - 31.3 • 10 3 tons. 

According to the trawl survey results indices of cod abundance 

and biomass in 1988 were below the mean long-term value and also 

below the 1987 level, though ,  having compared the two trawl-acoustic 

surveys we may cnnclude that in 1988 cod had predominantly pelagic 

distribution and on the whole their stock was slightly larger than 

that in 1987 (Table 2, Fig. 2). Prom the trawl acoustic survey re-

sults the abundance of cod amounted to 150 • 10 6 specimens, and the 

biomass was 34 • 103 tons. 



Juvenile fish of 20-35 om long, at age 2-3, from She 1986 and 

1985 year classes were predominant in catches (Tables 3, 4). Cod at 

age 4 and older amountedVriot more that 5.4%. Recruitment to the 

stock of the 1987 year class was weakly pronounced. 

Practically all the cod were immature. Due to lack of mature 

fish a depressive state of the Flemish Cap cod stock will continue, 

presumably, until 1991-92 when the abundant 1986 year class recruits 

reach maturity. At present the stock state is below the tiopeA4hg -- 

term. 

Dive 3N0  

Since 1982 the stock of cod in Diva 3N0 has begun to grow, 

first, because of fishery limitation and, second, due to good rec-

ruitment with the 1980-82 year classes, the abundance of which is 

above average (Tables 5, 6, 7, 8). Abundances of the consequent 

year classes weetplower end in 1987-88 a trend towards stock decline 

was observed. 

As the 1988 trawl survey shows the principal decline of the stock 

size has taken place in Div. 30 whereas in Div. 3N both the abundance 

and biomass of cod were somewhat higher compared to 1987. In total 

the abundance of cod in the two Dive was at the 1987 level (55 • 10 6 

 specimens), and their biomass was twice lower (110 • 103  tons) (Tab-

le 7). 

Canadian scientists give an estimate of abundance which is simi-

lar to that of ours (52 • 10 6  specimens), but their estimate of bio-

mass is slightly higher (180 • 10 3  t), besides, both estimates are 

below the 1987 level-(Baird, Bishop, 1988). 

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

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

waters (Fig. 3, Table 2). These data also show that in 1988 the fish 

abundance was 3 times higher and their biomass - by 1.2 times lower 

ly). 

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

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

vel, and the estimates of the trawl-acoustic survey turned out to be 

lower than those obtained dtiring the 1984-86 trawl surveys only. 

In 1988 juvenile cod, 18-32 cm long, composed the bulk of cat- 

than those in 1987 (190 	6 	3 • 10 specimens and 260 • 10 t, respective- 



ches in Div. 3N; a by-catch of cod over 50 cm in length did not ex-

cede 3.8%. In Div. 30 cod of 24-35 cm long were .  predominant but the 

portion of large fish amounted to 32% (Table 3). By their age compo-

sition the southern Newfoundland cod consisted of 2-3 year-olds of 

the 1985 and 1986 year classes (76%),and fish at age 4 and older 

amounted to about 15% (Table 4). Judging by a 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 1980-82 year 

classes (Table 8). Hence, poor recruitment together with low abun-

dance of cod of the 1983 and 1984 year classes will result in some 

decline of the cod stock in Dive 3N0 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 Diva 3N0. The fish abundance outside the 

fishing zone varied considerably accounting from 3 to 55 per cent 

of the total cod abundance in Dive 3N0. Their biomass was 6 • 103  -

37 • 103 tons or 2-33%. In 1986-88 the biomass of cod outside the 

zone did not excede 5 • 103 - 10 • 103 tons. 

Dive 3KI. 

From the trawl survey data the cod stock in Div. 3L in 1988 was 

at the 1987 level, though lower than the 1983-86 level (Table 11). 

From the trawl-acoustic data the stock was approximately 2 times 
ty 

higher than that in 1987 and amountedY284 • 106 specimens in abun- 

dance and 383 • 103 tons in biomass (Table 2). 

Fish of 30-35 cm and 48-62 cm in length, at age 3 and 5-7, res-

pectively, belonging to the 1985, 1981-1983 year classes were predo-

minant. 

During the 1977-1988 period the biomass of cod outside the 200-

mile zone averaged to 6%, and their abundance - to 10% of the total 

stock in Div. 3L (Tables 12, 13). From the Canadian data (Wells et 

al., 1988) an average per cent of biomass outside the zone was lower 

(2.8%4 in springs of the period 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). From the trawl-

acoustic estimate the abundance and biomass of cod were 535 • 106 

specimens and 474 • 103 t, respectively (Table 2). 

Cod distribution (mean density of their concentrations by etra- 



to in pelagic and bottom layers) is given in Fig. 4. Fish of 45-56 cm 

in length, at age 5-6 of the 1982-83 year classes 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 stable, its size is close to 

the 1984-86 level and above the mean long-term (during 1977-1988 

mean abundance of cod was 253.6 • 10 6  specimens and their biomass 

- 314.8 • 103 t). 

Conclusions 

1. In 1988 the Flemish Cap cod stock was about the 1987 level but 

below the mean long-term during the 1977-1988 period. The stock 

remains in a depressive state because of a lack of mature fish. 

2. A declining trend for Dive 3N0 cod stocks has been observed 

since 1987 which may be explained by lower abundance of the 

1983-86 year classes compared to that in 1980-82. Compared to 

1987 the biomass of cod in 1988 was twice lower though the abun-

dance was at the same level. In general the stock was poorer 

than that in 1984-86. 

3. The labrador cod stock (3KL) is rather stable, close to the 

1984-86 level and above the mean long-term for 1977-1988. 

4. In 1977-1988 the biomass of cod outside the fishing zone in 

Dive 3N0 averaged to 10.8%, that in Div. 3L — to 6% of the to-

tal biomass in Dive 3N0 and 3L, respectively. 

REFERENCES 

Baird, J.W..cand C.A. Bishop. 1988. Assessment of the Cod Stock in 

NAFO Div, 3NO. NAPO SCR Doc. 88/19, Ser. No. N1455, 47 P. 

Bulatova, A.Yu. and A.K.Chumakov. 1986, USSR Trawl Surveys in NAPO 

Subareas 0, 2, 3. NAFO SCR Doc.'86/66. Ser. No. N1183, 1 3 P. 

Bulatova, A.Yu., A.G. Geluzo and S.A. tuzmin. 1988. Cod Stock Esti-

mation and Yield-per-Recruit Analysis for Div. 3N0. NAPO SCR 

Doc. 88/16, Ser. No. N1452, 16 p. 

Doubleday, W.G., Editor. 1981. Manual on Groundfish Surveys in the 

Northwest Atlantic. NAFO Scientific Council Studios. Number 2. 

Dartmouth, Canada. 55 p. 

Mamylov, V.S. 1988. Experimental Trawl-Acoustic Survey in NANO 

Subarea 3 from March to July 1987. NAFO SCR Doc. 88/24. Ser. 

No. N1460, 27 p. 



K \ 
0 
r 

• 
CO 

0 

0 

Sy 
Sy 

rl 

A 

10 

4 

4'  
0 

0 

co 

F. H 
.-I 

.0 0 
2 

0 

• E 
0 • 
FA 0 
-4 $ 

0 
0 

f
 co

d
 
i
n
  
Di
v.
  
3M
 

co 
co 
LYN 

N 
cN 
r 

(f
ro
m
  
bo

t
to
m
  
tr

a
w
l
 
s
u
r
v
e
y
  
da

ta
,  

M
e
a
n
  c

a
tc
he
s  
p
e
r
  
h
a
u
li
ng

,  
a
b
u
n
d
a
n
ce

  
a
n
d
 b

i 

0 

A 
0 

• 

0 

0 
rl 
■■ 

0 
0 

0 
a 

IC 
0 

FI 

P. 

.0 
a 

4,  
co 

0 

Wells, R., J.W. Baird and C •A. Bishop. 1988. The Proportion of Cod 

Biomass in the Regulatory Area of Division 31. in Relation to 

the Whole of Division 3L. NAPO SCR Doc. 88/95. Ser. No. N1547. 

16 p. 

NI VP  CV 01 1/40 NI CO W CV CA 
cO NI N C- CD C- CD 1-4 ct NI C) 01 
• • •• • • • • • • • • 

CO NI CD C- ul M Ul Ni FA Ul C- At 
FA 	FA 	1-4 NJ NJ FA 

CD C- 01 CV N\ V1  U1 0.1 
C) ON CJ ON CO CD CV CD u0 H C,  • • • • • • • • • • • • 

UI NJ CD c1/41 4 N1 NI FA W1/4.0 CD C-
NI NJ 4-  1-4 c1/41 1-4 co NI NJ NJ Fi 
1-4 

co CN CO FA NI C- N CN 10 VD CO in 
Ln N N in co cooc\itoNN 4- • • • • • • • • • • • • 
co CD FA up 4- NI FA Cl 4-  VD WI CD 
1/40 NI C- H NI NJ NI WI 01 NI FA 
CV 

NI CD CD C) CO 10 C.- VP CO FA CO C) 
PA V) C- CD ON 10 VD 01 4 1-4 ki) Ul • • • • • • • • • • • • 
N CO U1 C- C- VD CD ul 01 FA CV u-) 
Ln 	mi 4- CV CV co FA 

FA c1) N N CO At K1 CO VD CD N NI 
1/40 At co co cV NI Ul 10 CD c1/41 03 C-
. • • • • • • • • • • • 

C- NI At CN vD C) ul CD C- C- VD 10 
ul N ul FA 1-1 VD 1/4.0 N1 N1 N1 CV 

WCO 4 rcl 4 CO N1 0\ C) 4 vD cD 
N 1/40 In CD NI 4 1/40 N ON 01  

• • • • • • • • • • • • 
CV CO CV CV 4-  At CD ul 	vl 	C- 
1/40 	CD FA CV FA CD C-- 4-  UN ul NI 
N FA  FA 

C) 0 Ul 0 Ul U1 CD C) O CD CD C? 
N1 Cl 01 ChLA N\ 4 C.- C- co 4. 

• • 	• • • • • • • • 
FA 01 CD 0- 

	• 4- WI Hi CO VD N 
C) N1 VD FA -7 CV NI -7 7 01 FA FA 
CV 

C) CD tr) ul CD CD a) CD CD CD 
MO  K1 ■01/40•11 141 4-NOrcl ‘,0 • • • • • • • • • • • • 
A 	09 4 2 	to; 	tin.' tc?, .c4 
N 

e ?a Z8 	e kcf3 23 8 (S-N 
FA ti FA F-1 E-1 

FA 0- FA FA Ul FA 1-4 H FA FA 01 FA 
CO 1/40 CO CO At CO co co CO 40 C-  FA 

c-tRIRE:RYEFtY88 

0- CO Cl CD FA CV 141 ,r Ul W 0- CO 
C■ 0- CO OD CO OD CO CO 00 CO CO 

01 Ch 01 01 01 C1Ch 01 01 01 CC% 
FA FA FA FA. H4 FA FA FA FA FA FA FA 



P 

0 
• CO 

1-1 
Lt 

0 
0 
0 

01 
4-1 P. 

O 0 
.P1 0 
OP • -1 
03 -la 
r-1 
O 0 

0-1 

03 
+, 
04 

+, 
03 

O 

1--1 P.3 

b. 

F I  

	

CO 00 	CO CVI D- 

	

M CD LO 	Lc) 00i N 

0 M CO CV 100  LO N 
• • 

S.  4.1  M ct1  
M D- 82 

0 5 
M LD LO CO 

LO 01  CV C0 H CV H 

I 

1.• 

I CO CO 00 CO CV CO CO tO 

0607 47PM nm mw 
N '41' On M CO 301  DE D2 
CV 1--.1 HI CV 	H H 

CVI CV 	 "411 	CV N N 
• • 

H 	to 	R 
0 CO CoM 	10 H CV 
CO CO 	

H 
	H 

• o 
+-I 4+ 

H I-1 NI CO 

	

0.1 	NI 	h-
I 
	n1CP 

0 A 

1;* . 
0 0 

4-i 

rl N 
O 0  

co CO 	 01 CD 

	

.1a 	W 0 D.- CO N D- CV 
(.‘,3 H F-1 	CO 0 0 

F Is 

0 CO .41 m D- O D3 Cr) 

CO Mg 0;115 CO .CO  
CV '01   CO C4 C1;  

CD LO Cr CI) CV CO oor  
CV , .4 .., ,,..„ CO cv 
i 

co co t-- m 10 CO M F.-1 
1-1 1-4 	H 	CV 

C 
0 

CO 
,1 

H 

C 
O 4-1 
O 8-1 

ri 

O -P 

.1a .0 

O 03 

C O g 
.0  
• A 

I 

 C

• 

o m .0 A  
2 0 
A +-I 
03 A 

0 

0 



Table 3g, Length cnmposition of cod in NAFO Subarea 3 in 1987-88, per cent 

Fish 	! 	3N 	! 3L 	! 3W 	! 30 	! 3M 
length ' en!1987 11980 ! 1987 ! 1988 I 1987 !1988 I 1987  ! 1988 11987 ! 1988 

6- 	8 	- - + - + 2 - - 9- II 	- - i 3  2 3 2 
12- 14 	-  3 3 5 3 3 141 i 
15- 17 	+ + 2 9 52 I0 3 '9.  323 8 
18- 20 	I 4 4 II 212 187 23 24 191 58 
21- 23 	3 12 7 14 384 285 58 61 59 139 
24- 26 	5 II 9 I? 108 141 55 129 60 170 
27- 29 	4 8 I0 48 18 113 14 155 38 176 
30- 32 	21 15 20 70 25 115 9 139 12 139 
33- 35 	30 17 20 67 49 56 12 99 3 127 
36- 38 	67 26 32 47 34. 22 14 33 8 77 
39- 41 	121 60 40 32 14 I0 21 TO 27 43 
42- 44 	149 87 71 33 13 8 23 4 32 26 
45- 47 	165 170 94 53 II 4 31 7 23 I0 
48- 50 	132 206 107 82 8 6 30 9 16 2 
51- 53 	106 130 103 75 8 I 36 6 14 I 
54- 56 	64 109 105 82 7 + 28 II II 3 
57- 59 	45 68 112 90 4 4 33 14 II' 5 
60- 62 	31 35 69 65 .5 2 35 14 7 4 
63- 65 	23 19 51 57 5 3 31 16 5 3 
66- 68 	12 I0 30 41 5 I 33 19 4 2 
69- 71 	5 3 29 25 3 + 33 12 3 I 
72- 74 	6 I 16 18 2 2 29 9 2 + 
75- 77 	3 2 13 12 2 I 25 8 2 I 
78- 80 	2 I 12 13 I I 32 22 I I 
81- 83 	I + 4 7 2 17 9 I + 
84- 86 	2 I 4 5 2 '3 31 13 I + 
87- 89 	I I 5 3 2 I 35 15 + - 
90- 92 	+ + 4 I I + 45 16 I + 
93- 95 	I + 2 2 I + 36 20 I - 
96- 98 	- + 3 2 I I 32 21 - + 
99-101 	- - 2 3 I 52 14 + - 

102-104 	- - 2 2 I i 28 23 - - 
105-107 - 3 I 2 2 31 8 - - 
108-110 	- 2 I I 3 28 II + - 
III-I13 	- 2 I I 2 II I0 - - 
I14-I16 	+ I I I 3 I0 I0 
117-119 	- I I 3 3 II 7 
120-122 	+ - I I I I 8 4 - - 
123-125 	- - I I 2 I 2 3 + - 
126-128 - + 11211 - - 
129-131 - + - - I 4 2 - - 
132-134 - - - - I - - - 
135-137 	- - - - - - 0 - 
138-140 	- - - - - +. I 1 - - 
No.of 19'11 1000 per cent 998 997 I000 I000 1000 I000 1002 1000 I00I 

No.of spec.6553 12995 3812 5714 3545 2589 1838 1152 6076 4180 
Mean length 

cm 	47.18 48.58 53.62 49.88 27.18 27.86 67.84 47.48 23.54 29.88 
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are r Average amount of cod at different ages in a catch per unit area 
of trawling (0.0135 mil ) in Dive 3N0 (from trawl survey data, 

1977-1988) 

A u 	t 	I 	t 	t 
y= 1;!1977!197811979!1980!198111982!1983!

l  ! 	! 	!I!Il 'Il 
19841 1985! 

t 
198611987I

l
1988 

I 0.3 0.2 1.5 0.1 0.5. 0.8 3.1 1.2 3.4 0.2 0.8 	1.9 
2 14.8 3.7 2.1 5.4 0.9 13.4 4.7 17.6 18.0 4.4 11.2 IO.I 
3 23.0 18.4 3.8 3.6 6.6 I0.0 12.4 33.4 64.3 12.4 2.1 7.2 
4 13.1 16.8 3.8 2.4 4.2 10.3 9.4 25.1 50.4 41.7 I.0 0.5 
5 7.5 10.8 3.4 2.6 1.9 10.2 7.7 12'.5 40.3 23.2 I.0 0.2 
6 3.7 4.0 1.4 2.2 1.2 3.8 7.6 5.9 12.7 10.2 I.0 0.5 
7 1.8 1.6 0.8 1.2 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 1.8 2.8 4.2 0.8 0.4 
9 0.3 0.2 0.2 0.3 0.2 1.2 1.9 I.I 1.2 2.5 0.8 0.5 

I0 0.I 0.I 0.2 0.2 0.I 0.7 0.9 0.8 1.2 1.3. 0.7 0.5 
II 0.I 0.I 0.I 0.I 0.3 0.4 0.2 0.6 0.6 0.5 0.3 
12 0.1 0.1 0.1 0.2 0.I 0.I 0.4 0.4 0.4 0.2 
13 + .+ + + + 0.1 + + 0.2 0.2 0.I 0.I 
14 + + + + 0.I 0.I - 
15 + + + 0.I - + + + - 
16 + - + + - - + - + - 
17 + - - - - - - - 
18 + - - 

Average 
61 1): u11-656 56.4 17.9 18.9 17.0 55.5 53.6 103.3 202.3 106.0 21.3 22.7 
ling, 
in number 
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Fig.1, Trawl—acoustic survey route. 
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Fig, 2, Cod distribution on the Flemish Cap Bank in June 1988. 
Here and hereinafter figures present cod concentration 

densities expressed in average echo-intensity units by 

stritas in pelagic layer (above the line) and in bottom 

layer (beneath the line). 
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s.30 	 49' 

48.   

lg. 3. Cod distribution on the Grand Bank in March-April 
1988 
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Fig. 4. Cod distribution in Div, 3K in May 1988 
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